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1-ATRON S FOREWORI 

In the 1930's and 40's the taxonomy of flalearctic White-fronted Geese was very confused, especially 
on those birds breeding in Greenland, whose wintering grounds were then unknown. I had received live 

hand-raised Whitefronts from West Greenland which had predominantly yellow bills and rather dark plumage. 
I had also noticed a description in a book by no less an authority than Payne-Gaiway, a normally reliable 
source, that the Whitefronts in Ireland had yellow bills. A visit to Ireland confirmed that the White-
fronts there were also dark coloured. The 2nd World War intervened but, in 1948, C.T. Dalgety and I had 
gathered enough evidence to propose a new race of Whitefront, quite distinct from the Russian geese, 
breeding west of the Greenland icecap and wintering in the British Isles, chiefly in Ireland. Since this 
time I have always had a special concern for the welfare of the Greenland Whitefronted Goose. 

Our race was readily accepted by the ornithological world and in later years, through extensive 
ringing, its migration through Iceland into western Scotland, Ireland and central Wales became better 
known. Though there were a few isolated studies, on general breeding biology and on winter food, the 
habits of the subspecies, especially during the breeding season, are still very little understood. The 
1979 expedition represented the first major attempt at such studies since the work of Salomonsen and 

Fencker in the 1950's. 

The aims of the expedition were extremely ambitious, as befits a university project, but progress 

has been made on all aspects of the work - providing a good platform for future studies. As the report 
describes, the group made important contributions to our knowledge of the flora and fauna of this part 

of west Greenland as well as of the geese. The pilot colour-ringing programme was especially useful in 

demonstrating the value of such work in understanding goose movements and distribution. The exceptional 

sighting rate of the marked geese - over half of those marked seen in the winter range 
- is particularly 

encouraging. This performance says much for the enthusiasm and diligence of the expedition members in 

following up their Greenland work. 

In recent years scientists at the Wildfowl Trust and elsewhere have become increasingly concerned 
at the low productivity of the Greenland Whitefront and the continuing small size of its population. 
Through the Wildlife and the Countryside Bill we have succeeded in giving the subspecies legal protection 
in Scotland. We hope that this lead will be followed in Northern Ireland and in Sire. The main object 
is to give the population a breathing space so that numbers can increase to a healthier level. It is 
vital that during this early period of protection we make all possible efforts to understand more fully 

the factors which influence the life of Greenland Whitefronts so that in future we can know with more 
certainty what actions to take in their struggle for survival. 

The Greenland White-fronted Goose Study Group, through their expedition reported on here, have 
done much to increase knowledge and, equally important, interest and concern about the subspecies. 
Their work on the wintering grounds and future planned expeditions to Greenland will build on this 

encouraging foundation. 

If our work of forty years ago marked the beginning of this book, this report certainly opens a 
new chapter in the story of the Greenland Whitefront. A story which we hope will continue for many 

years to come. 
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SECTION A INTRODUCTION 

A 1 I ITtIOtItICT I ON 
A. D. Lox & P. A. Stroud 

The GrtnhIarili WhiLe-fronted C ose i-il ely was liufldi'(t in 1978 to invest gate the tirei"ting biology 

Of he Greenland Whit c-I routed (jnuiro' ( Aiiaer aibufrons r viriotri. ) 'the project grew out Of the thsu r' 

if one person to return to the arctic and, as is nit en thu case, the ohiect was determined after the 

ilecisiiin had been made to riount an iuxpedi t inn to Greenland The ro'd for studies 0f the Greenland 

White-f rUnt on its breeding grounds was pressing indeed as wu I become evident trom the report. 

This report is an account of 1082 man-days I ield work carried out between 5 May and 20 August 

1970 in F(fal unginiut Nunat (67030 N 50°30' W ) west Green] aiih St iidy tag the geese with peripheral 

otiservat ions from our travel to and from the study area and lot low-up resal Is of ringing work. 

The project gave an unique opportunity to twelve amat cur naturalists to study an area unatteitect 

by man and virtually unexplored by kiuropeanis. This was pr lvi tege indeed, hut WE. would part icularly 
draw two points from our experience. The first is that working ml ensivety on scienit ific objectives 

iced not he incorripat ible with enjoying oneself. Indeed, many of I hi' mire satisfy ing and rewarding 

nni,ne'nts came during the more arduous and tedious act ivit ii's, such as the ('(unIt inuous watch of the 

inicuhat ing pair or rounding-up ft igtitless geese which would not have been undertaken were it not our 

common aim to study these birds. Secr,nd]y, we would draw at tentioul to the fact that such a project 

is within the grasp of anybody. Initially, none of us had qii.1 I tieat ions which would part icutarl y 

enable us to study geese in the arct ic, In the event, it tui'i'ie (or a iii to study the geese in 

Greenland and with a lot, of hard work from many people, part ii'ularly Will tiiggs, we achieved oar 

objectives. A similar venture lies within the grasp of aniyoile with sulf IC lent energy and dedication 

to l'oi low the project to its tilt imate success. However, we cilu lit never have achieved what we did 

without tin' help it' the many financial sponsors, advisers, helpers and trlends who have assisted us 

it every stage. To all t hese groltls and individuals, we ot icr t h is  document asage store of our 

si nuere thanks. 

We owe it t r eine id ouis ii,' hI Of g rut I t aihi' t o our .[II in Iii lii, t iii' I i' (ii in F Ide liii' an it sliplor t , in 

part liii] ar , we must mini lon our main Li nanuc liii supporters: t he Department of Fisheries and Forestry,  

Illltil in, the NATO F.co-Sciences Pane], the Wi Idfowtero Assoc fat ion of l,reat Britain and Ireland 

(BASC) and t he World Wi idl I fe Fund, Denmark. The hliya I Air t"orce, by the most generous transport- 

atitin to and from Greenland on regular training flights, lrec'il tIn from the problem of freight 

transportuit ion and enabled the group to concentrate its resources on huel icopter transport to the 

best area for study. Macal -Tact iconnu Ltd. Loaned us ho gil qua] i ty radio equipment enahl ing us to 
work more eftii'iently in the Field. To these and everyhioly else who supported us in many and varied 
ways, we ext end our grateful thanks. 

A furl her debt is owed to the 1974 Joint lilologi cuIl Fxlied it ion to ytnrt hi C st Greenland whose 

report (Green and Greenwood 1978) was puhl ished in the lat t , , r stagi's of our planning, sli influencing 

many projects, with the various n,emhers giving its valuahite advice and encouragement. Any similarity 

In layout and presentation with that report should be regarlieui not as plagiarism but rather as 

emIl I at ion 

Sevr'ral members felt that two renorts should he Puhil ished , one containing the narrative and 

various non-scientitic accounts, the other comprising solety scientific papers. The majority felt 

the present layout was more satisfactory; the spl it between sei 'slIce and non-science is not a real 

one. The narrative sect ion ci,nveys much of the magic of t:i1a1ungm lut Nunt , a beaut iful but often 

ariuSlia 1 and a] ien envi ronment , so that as we] 1 as describing the sequence of events, it hopefu t ly 

paints ,it broad backdrop against which the reader can picture our work. 

Whilst our efforts may tacit the pill Isil of a more protesslonat approach, we hope our achieve-
merIt in risc h ing Eqal ungm i ut Niin I wi I] stand as en000ragenlien t to t taint', who, in a perind of economic 

str i ngi'ncy , might otherwi so feel such endeavoors to be beyonll the scope of groups nut side larger 

so tint i i ' i nsf tut ions, We merely hope that suinietbing of the ctial lengi' and refresh ing experience 
ul worlclilg in one of the last remaining wildernesses of this planet is felt tiy the reader. 

The Greenland White-fronted Goose Stuily continues to act as a focus for current and future 
research concern ing the Greenland White-fronted Goose. The Study organ ises small-scale expedi t ions 

to tile wintering areas of the snitl-stlecies in the rtritishl Isles to locate and identify ringed birds, 
't'tiere is also a detailed study of the feeding ecology of the geese centred on Islay in the Inner 

ttebr ides tIe 
ing undertaken and it is proposed that another expedition be mounted to west Greenland 

in the sunumer of 1983 to carry out further invest igatlons in the breeding geese. 

A 2 THE t;REhtNLANil wHITE-gRaNTEr) GoosE 

I t,, 11(1/,  h'tlristoptl('r hlaigety and 1 1 ehi'r Scott lrOV 1  that the Wilite-frnntitd Ceese wintering 

in Ireland,  .Sl:Iii I and and Wales were S (list i not raco separahie from the F.uropean White-fronted 

Goose Ansr'r aItiifrens ilbitroris which winterust in Engl and. They nuanled the new race the Greenland 

White-fronted Goose Anser iihifrOns tlavjrostris (Pa lget y and g 
 Scott 1948), one of the rarest sub-species 

of'  geese, breeding in west Greenland between 40 and 73 N (Figure A2.1) and wintering exclusively 

in the 11r it ish 1st es (hi gure A2 .2) 

The world popitl ati on of f2,',vireutrui nunitiers between 14 700 an'1  16 GOC' birds (Ruttledge and 

Ogu lvii' 1979), corulpared with  in uist inllat('d 17 500-73 (10(1 in the 1950s, the deci inie occurring mainly 

in Ireland (i3 in this period from12 71111-17 300) whilst the Brutish numbers have risen by about 
47% to6 500-7 70(1, Tttc' niost important reason for this dec:l inc has been recent habitat loss, 
tart icularly reclamat ion of traditional hog sites in Ireland . Shoot ing and disturbance have also 

had adverse et tech s, but till' trend For populat ion recruitment to fall below mortal ity rates in some 
seasons cannot always be attributed to effects in the ttritish Isles. The goose is a quarry species 

i n Greenland, lcd and (where birds pass ttlrough in spr Lng and particularly autumn) and throughout 
its' wintering ground, with tIlt' exception of a voluntary ban on the Iiyti Estuary. The greatest 
shooting mortality is encountered doling the winter with only local ised shooting on the breeding 
areas outside the nest i ng season; the Greenlanders are no longer permitted to catch and fatten the 
gosi ings as in Former years. As this report goes to press, protect ion for the White-fronted Goose 
In Scotland (i.e. Greenland White-fronts) is secured in the Uniteli Kingdom Wildlife and Country-
side Hi LI currently before t'arl iament and the recommendat ion of Owen (1978) and Ruttledge and 

Ogilvic (1979) was that the bird should be similarly protected in Ireland. 
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Figure A? .2. The world diet ribut ion of I he Greenl and White-fronted Goose (Anser aihifrons flavirostris). 
Shaded area in west Greenland indicates the breeding range, whilst the arrows indicate 
the autumn migration route through south-west Iceland. The population winters 
exclusively in Ireland, west and north Scotland and Wales, although there are 
regular sightings from the eastern seaboard of America. 

Figure A2 .1. The west cuaaL of Greenland showing the locat ion of the major places referred to in 
the text . The study area I Fqal ungmi Ut Nunat is shaded and is more or less 
cont isil y p I aced in the breeding range of the Greenland Whil p-fronted Geese (Anser 
slbifrens f2virostrii ) which extends from ?ik to ilpernavik 



The impetus of the expedit ton was the dccl inc in numbers of Greenland White-fronted Geese in 
Mid-Wales at two nate sites Cors Tregaron (Tregaron Bog) and the Dy] i Estuary. In January 1947, 
it was shown that the flock of Wh ito-fronts on Cors Tregaron were at least partially of Greenlandic 
origin with the recovery or a bird ringed in west Greenland in 1946. With the subsequent 
cleterininat ion of ref iable U ielcl cliaracl ers, it was recognised that the Tregaron birds were all 
Greenland geese. The geese arrived in iii id-October building to a peak of 500 - 600 in the New Year,  
renia in i ng until late Apr i I on less forced out by severe weat for conditions, as in the 1962-3 Wi lit or 
wh,'i, the hog veget al ion froze. Some 500 birds arr ivecl in 1962, but with the onset of the freeze 
they scat t ered and were picked up dead and dying all over mid-Wales; (in] y 200 returned with the 
thaw. Alter that, numbers decreased and the geese had ceased to winter regul arty at the site by 1968. 

There has been ii flock of White-fronted Geese on the Dyri for as long as anyone can remember, 
and Art hur Cadnian showed that some birds in in i (f-wi ntc'r were 11us5 ian birds, alt bough the presence 
of birds in ear I y ad icon I l,rough to April i ad teat ed that Our i rig the 1950s Greenland White-fronts 
ieee rrn'<f at least on passage, if not I liroughout the wr .  nt'r . The group numbered 200 - 300 with 

niaximilni counts of up to 0(1(1 geese and showed behaviour slini lar to Greenland birds, feeding on local 
hogs , inc led trig the adjacent Cors Foe hno ( Rort h Bog) . By the tat c' lOGOs, the European Whti te- (mint 
only sjioraclncal ly tuppeareci on the liyfi , the main group of birds being of the Greenland race, it 
iii II nev,'r he known whethe r the Tregaron flock was exterminated, whet her they moved to one or more 
of the other wintering Ites (e.g. Wexforrl Slobs) or whet her the flock merely shifted north to the 
Ii', i Estuary. What also of the ,,ldl Dyri flock? These could always have been Greenland birds or 
Itossian geese replaced by breen]andic birds during the last decade. Al as, it seenis the problem 
all 1 ri ever he resolved 

The numbers of Greenland Whit c-f rents on the Dyfi have stowlt dccl med throughout the 1970s 
(Figuri. Al'.N) . For reasons out] med above, it is pi'olililil,t not jni.stified in corisiticring cuunts 
I rein the I OftOs as t hc'.se may have been I rom cc,un ts of ri I xcd rae. es , hut do ring the 1970s ,   the dcci inc 

in Greenland White-fronts, together with a consistent I y low recrui trient rate made it probable 
hat this flock is a di sen' t n- breeding tin It 
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F iiore .42.3. Maxtirom coot of Gr,','til ut'" Ii iie-tr'oflte,l C, i's, ( .y ,,, a'ti[rcns j 1av31051r35 ) on the 
Fly f i 'st iiti r , 'y fe I , 'tti Ic s . (P c' Pa vi - , Sri', cc in. 

The dccl inc concerned locus I wil d(owlers who r nit iatod a vu hunt 'cry shoot trig fiati in August 1971 
and p,'rsuad'd the flAP to ban low t] ying ,,ver the i'stuarl during the winter which had previously 
,'aui-.c'il considerable disturbance to the geese. Whilst the sti,i,i t tug han is still In force, the low 
fly tug has been increasiog . 'I'lie shoot ing han tat lc',l to halt the dccl tile, but was undouhitedly 
hene'l octal as the flock may have otherwise ciinipletcl y if iu-ipçieir'enf. It would thus appear that t he 
reasons her the dccl inc and low productivity of this f Aw k lit 01 side the wtnt erig grounds. 

A search of the lit first ire rt'vealedl that next to roithirig was known of the summer ecology cf 
the geese, I he only stoilics being I host of Pincher (1901u) an,f Na loriiorrsi'n (19511a , 1967a ) . Wi tli 
our interest in the fly i flock it seemed upp,,rtuni' t,, ft iii out mu i'''ahout the summit breed ing 
biology and ecology of the Whiite-frontfl'd Goose in Greenland . This, at its simplest, was the an 
of the study. 

It is pleasitig 10 report that alt ,'r scn','ral years of fec nuianl,n'i'sof gee'-.,' ,,n the Dyl i , I here 
has been a recovery since the ini','pi tori of the protect. I a. t ii miter (1980/1), 64 geese nt nirnerl 
lit' ing irig ti I argc'r numl,er of I anii I ic's I liaii usual - we can un 1 y to ti'  t hat I fits increase wi 1 1 
cont i nue 



A 3 S('IENTl FTC NOMENCLATURE AND AUTIIORITI1iS 

For 1 on yen jenc 1', I h t'ti itg Ii Ut the r O)t Jr t all F oh birds and iitamnta I i-tar ref rr ed to ito n 

popular or trivial names in corniitort usage. The names of hi rds I o110W those of Voous (1973 1977a 

1977h) ,   w f-ti I' t 1 oh and tiiamtna 5 are 1 I st ed hel ow The h i g ft, r p ants foIl ow Hoc her at a I ( IHith 

Iiir nomenclature and authorities; while one might disagree wit li the taxonomy of this work, I L is 

I he ol antlird flora for Green I ai)d I  and hence no used t hroughcnl llx'yophyl eo follow -imitfi ( 1975) 

tad Ii clans Dahi and Frog (1973) 

Arcl to (Par 

Three-opt ned St joEl t'hac k 

FT Sf1 

S.c IwO ins tip ntis I.. 
,,tst,-zi,sti'tts ,iculeatics (I,. ) 

Arot it' fltire 

frown [Tare 
Grey Squirrel 
Collared lemming 
Arot it-  Ocx 

Red lox 
[t(fl ar tfear 
('t,rinitc.,it 0, Itarfiour Seal 
fit nged St-ti! 
harp Seal 
Flearcled Seal 
Carl hou 

Wolf 

MAMMALS 

I-Jots I II)) (Jut, L. 

[, -pus L-df) - its Jo I 
N,-osclunus carol 100nc;Js ( (;mel in) 
0,crosO 14(15 .j ro,'r,latcritcus 

floJo'n lacJojct-J5  
Vulj't. vulis-s (I.) 
'l'halusoaic'tc'o ttcarititttus (Ph ipps) 
'iioc'a vi Oil na L. 

lu-ac topida (Sctireher) 
J'cJJ0JJhL Ius -iro,-nlandtc-cts ( Frx I ehi'n ) 
Sri/ta thcts tucrlu) tots ( Erx I eben 

flats/i ft-i tararidus L 
Curtis lupi.s L. 

A 4 GLOSsARY OF PLACE NAMl-S AND EXPLANATION OF MAPS 

The popitl at ion of west Greenland is concentraf 'd a long the coastal aria (see Figure A2 .1) 

wiT Ii no permanent habitation in the c't'ntral interior region amity front the Sndr,- Strmf.jord Air 

ilase. Gr,-anlanders tradit lonal ly hunt in the interior regions (set' Si'ct ton ('20), but generally 

fiw I ,-atiiri -- s in Fqalititgoctut Nunrtt art- ttttit:t-1 ('onneqio'iit I y, both in the field and tltrctughout flits 

report we have unavoidattl y had to use a I urge number of unofficial expedition names. On all maps 

if Eqaltittgtttitit Nunt produced hero t hose i f ti cial names that appear on the 1:250 000 maji of the area 

sheet 67V2 produced by the Dciii I sit Geodarit isk [riot it itt ) have been placed in block capt fats, all 

other names are unoff ic ial. We are aware of the accepted practice of placing all unotlicial names 

it inverled citrninas, however with virtual i', every place name being unofficial we feel that in places 

los wt,tild lead to an unitt-cesoariiycumhersoni' style. Thus in the text of the repitrt all names are 

treat i'd the saute and the reader is 1-el erred to the maps for the status of place-names. 

In nuts iog many of the snot I I lakes, we used the phtinet ii: alphabet , ident if led on the map by a 

letter corresponding to the following names used in the text:- 

A Alpha F. Echo I India U Mike Q Quebec V Victor 

II liravo F Foxtrot J Juliet N November R Romeo W Whisky 

C ('foirl to 0 (kilt K Kilo I) Oscar S Sierra X X-Ray 

II [tel ta If Hotel I. Lime P Papa T Tango Y Yankee 

U Uniform Z Zulu 

(11 fir lakes in areas infrequently visited were numbered sequentially. 

The maps reproduced here (Fl guros A4 .3 - A4 . 6) were based on the 1:250 000 series, but have 

been enlargeil to a scale of approximately 1:75 000. Many of the more obvious errors on the original 

maps have been corrected and many of the smaller [)ools, tarns and streams not shown have been added. 

It oliou Id be noted that on the or i g inal maps, as wel I as those produced here, the contour lines 

are at best apprimx imat e and oft en highl y inaccurate. 

The tratislations of the Greenlandic names in Eqalungmiut Nunt are as fullows:- 

Eqalungniiut Nunat - land of the Fishi'rfo[k (front eqaluk = Char/Salmon; 
Nunat or Nuna = land or place of) 

Eqalurignitut tasia - Fisherman's I,ake 

l-'t1alungmiut nuat - Fisherman's Mountain 

Kup Akua - ''Where the waters meet or mix" 

Qilert(flguil - Greenlandtc topknot 

Imaju it soq - "There is no water here" 

Kuk - [tunes 

Ni aqorsatia - [fig head 

Kua n - Aiiq,'i it'd archanqi 2 i ca 

tlggsunt - The testicles 

Inugpait quat - "Many peoples urine" 

Man 1k - Egg 

Angina t - "Open place with a good view" 

We were itnabl e to obtain translat ions of Atanarsouk and AmitsuarSsUk. 

5 



/ 1J1 - •I 

40  

Aq  

43 

NA 

LJ 

/... 

y 

ij 
9?i v r-- 

P 

\ - 

I 
\ 'C 

) \ 4 

M 

i \- 

a 
ç 

H 

EJllhJ1 = -4: f 

J 

c - 

6 



Most towns in Greenland are familiarly known by their Danish name in common usage. However, 
with the independence of Greenland granted in 1979, all names have reverted to the original 
Greenlandic. Wherever possible alternatives are given on maps and in the text, but the following 
Lists equivalents for the most commonly used place names :- 

Thule - Qanaq 

Jakobshavn - Ilulissat 

Egedesminde - Ausiat 

Christianshaab - Qasigiannguit 

Holsteinsborg - Sisimiut 

Sukkertoppen - Manitsoq 

Godthab - Nilik 

Julianehaab - Qaqortoq 

Angmagssallk - Tasiusaq 

Sçlridre StrØmfjord - Kangerdlugssuaq 

Nordre Strrnfjord - Nagssugtoq 

Although the official name of Greenland is now Kalallit Nunt, the more familiar Greenland has 
been retained throughout. 

Unless otherwise stated, all times given in the report are in local time, three houi's in advance 
of Greenwich Mean Time. 

.H > 
C 

/4 

A4.3 

*'y .4 

- 

- 

do 

I fi 
I 

/ 

100 

 

A4.5 
N 

5km 

Figure A4.2. Fqalungmiut Nunat, showing the location of 1:75 000 maps (Figures A4.3 to A4.6 
inclusive) - 
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SECTION B EQALUNGMIUT NUNAT; STUDY AREA DESCRIPTION 

B 1 EQALUNGMIUT NUNAT 
J. Floyd 

Eqalungmiut Nunt is an area of upland tundra at the western edge of the Greenland Ice Sheet, 
120 km north of the Arctic Circle. It is bounded by two large melt rivers that join to form the 
southern branch of Nagssugtôq (Nordre StrØmfjord) which continues westwards for 120 km to the 
Davis Strait. Great tracts of similar land stretch away to the north, south and west with little 
to distinguish Eqalungmiut Nunat from the rest of the wide undulating plateau. The land is 
spectacular and fairly uniform, with skylines subdued by recent glaciations and poor soils 
supporting arctic heaths and grasslands, but it has it compieteoess and subtlety no longer found 
in western Europe: the incomparable beauty of an isolated land left to function in its own way 
remains. Distant hills looked sharp and bright through incredibly clear air, the pre-spring 
silence was startling and the freedom of an 'empty' land revital.ising. 

From the air Eqalungmiut Nunt looks almost bare; the hands and fractures of its bedrock 
dominate the surface and vegetation seems insignificant. Event at ground level , the land appeared 
almost dead when we arrived in May; a dry brown litter covered the hard frozen soil. As the 
summer progressed migrant birds arrived, fresh grass appeared above the dead mat and the 
hillsides developed a green sheen, but in compariaion with more temperate regions life is neither 
profuse nor varied. Considering the richness and beauty of Eqalungmiut Nunat, it is tragic that 
acm little equally unspoilt land exists in our own countries. 

Most of the region is plateau, a stony terrain of whalc'hack ridges, tow crags, damp gull ice 
and hundreds of lakes. The windswept hilltops, up to 600 m high, are ice-smoothed, lichen-
encrusted outcrops of bedrock strewn with glacial erratice and inhabited by white hares. The 
plateau never seemed austere; below the rock-beaded skylines the slopes were thinly mantled with 
coarse frost-heaved soils which allow a scant and brief bloom of arctic flowers; boulders and 
crags are alive with Snow Bunt ings and Wheat ears; the lakes are dark but never dull. The views 
from the plateau strengthen the sense of space and isolation, row after row of similar ridges 
in every direction scarcely faded by the great distances. To the east the land is engulfed by 
the long white dome of ice towering smoothly above it, but otherwise the view is c:lear, the 
only break in the uniformity being the coastal mountains near Si simiul: (Holsteinsborg) 100 km 
distant. In the spring, shaded snow banks give the impression of extensive snowcover to the 
south contrasting with the bold bare slopes in other directions. While the lake ice remained 
intact its brilliant white was set off by the brown land; the largest lakes were white plains 
stretching between hills, tranquil and remote. As the thaw progressed the ice became water-
logged and fragmented, drifting slowly from the shore in dwindling rafts of chiming fragments. 

In a few places the plateau hides deep and narrow gorges, the dramatic haunts of falcons. 
Most are nearly dry, littered with fallen slabs, but one concealed a large river and powerful 
waterfall. 

Not all Eqalungmiut Nun.t is plateau; there are also broad lowland valleys particularly 
in the south, with long, even,grassy slopes and stretches of low willow scrub and many small 
streams. They are more sheltered than the plateau and noticeably warmer; on sunny days an intense 
heat-haze developed and the landscape shimmered. The soils are deeper and hare ground is 
relatively scarce, with Caribou scattered across the slopes and high densities of Lapland Buntings 
and Redpolls reflecting the high productivity. The lowland terrain includes small marshes, patches 
of early green where Phalaropes nest and the White-fronts feed in May and June. Magnificent 
Great Northern Divers and Arctic Char inhabit the broad lakes that cover the floors of lowland 
basins. To the south, the valleys end, steep escarpments and cliffs rise abruptly and the 
plateau begins again; the damp slopes are streaked where water darkens lichen-covered rock or 
seeps through bright mossy vegetation. 

The two deepest valleys are the glacial troughs bounding the region; milky meitwater flows 
copiously down them in braided channels meandering over wide silt flats. These valleys are dry 
with tracts of dunes on sedimentary terraces alongside the active flats and dust storms are 
frequent during f0hn gales from the ice sheet. Downstream the flats become tidal and grey water 
creeps over them twice a day bringing reflected light and the strange high-pitched cries of 
white gulls from the blue fjord. 

B 2 A GENERAL DESCRIPTION OF EQALUNGMIUT NUNAT 
J. Floyd 

GEOLOGY 

Origins 

The rocks underlying Eqalungmiut Nunat determine many features of its landscape, and their 
structure is best understood through their history. Thu region is part of the Nagssugtoqidian 
mobile belt, a 300 km band crossing central Greenland which extends on the west coast from 
Kangerdlugssuaq to Disko Bay. The belt was part of a larger continental plate formed between 
3 800 and 3 000 million years ago. It underwent major metamorphism between c.2 700 and 1 700 
million years b.p. when the rocks were reheated and the whole region was subject to ductile 
shearing so that the variously orientated formations were attenuated and aligned to the ENE. 
The movement also caused limited thrust faulting with the same orientation; North Valley is 
associated with such a fault. In Eqalungmiut Nunat alignment is pronounced and narrow bands of 
rock dominate the region. In the main they are steeply tilted, folds formed before the shearing 
have been steepened and their axes conform to the general orientation. 

Rocks 

The rocks have been classified according to their grade of metamorphism as granulite facies 
gneiss and amphibolite facies gneiss, with the exception of two minor formations of distinctive 
rocks (Figure B2.1). This is a great simplification since the major categories include rocks 
with a wide range of composition. Most rocks show gneissic foliation as well as banding on an 
intermediate scale and frequently exhibit flow-style folding. 
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Figure 112.1. The major rock-type of Eq;Llungnhlut Nunit west Greenland. 

We carrie aclisi -irt iirniat iou r ie,erntil ing rnart,lr' riot publ i-died on (taps and other equally 
list irii-t i ye fiiruna t i ins may well reina lii uric hart ed 

('lianges in t he g,'iilog cal st i- wt ire siro'i, 1 7/hI ii. y. tip, have been rilai rvely minor but 
ar. ;rgrii 1.-alit for the prcsoiil laridsi - api- . No yungi- r ricks have teen prisi- rvi - it, but t tie 'a is] trig 
ricks have been delormed and tr;ictiireil by 'ti-ri i iry and 1t,-Oovor - earth niovemirit a 'Ito' rep ion is 
crosscut by iiiaiiy tutu] to, (isist ut whicb are orIent it cit between norl,h and nortti-rast (Figure 132.2). 
lttstilai - ed banuts of resistant rock now torini i'i- ags and the -  impressive spurs thrust out fronu the 
siiuut tuna slopes of Niirt Ii Valley, showing that in many u - ;isi's, land to the tast has miuveil north 

rilat iii' to that on thi' west. Fault ocarps such a.,i the s,-rii'sol three from 127 in through 
I-oat rot Ii, X-ray Pass, indica t t hat tb easti-rri tarot has; also risen, bm'rhat)s as niui;h as 200 in 

sonie faults. The soiui burn stopi-s oI the Fi1aiuungrriiut t ase lowl and complex and the At;inarssuk 
vii Ic winy hi- a series (ut scarjis produced by it large I it it It aligned with the rocks to the ENE, 

h u t glacial ,'rosiu,n and suutinientat roil obscure Flu, - gioluigica I struiutrire at t h e s e or tes. Folding 
sinici' the last nruu'tanrairjilitsnn h a s tern limited, tuut there is it large sync! trial curve in the n o r t h 
lace I fmajuitsoq which Is at colds with the general irientuition and other similar holds may have 
ii. en ii veil cm ked 

FAULT 

2J,  

I " I • . j 

- 

••;i /' /,- , 

I- pure 132.2. Prominent fault-  lines iutent if ied in hqalungniiut Nuiiat , west Greenland. 

Thu regiuri's roe k, were netamortihised theep within tbe earths crust and reached their 

pr-si-nit posit ion fuul lowing the series of plate nruovenrients that culmnnated in the opening of the 
2uurlhu Al luuritiii atuciuit RI) in. y.lip. . Through these ae.ins the overlying rocks were slowly removed 

hiy erosion. ttighu p1st -au reninuaruts around 2 (too m above sea level in the Manitsoq (Sukkertoppen) 
and Qaitortoul (Jul ianebal) his! riots mark it late Tert iary sea level, liii!, all of this plain has 

lu-en ruunoveul i n Eqs lurigrnrut Nuui -at - The uridu tat ing p1 a! eari is suggestive of a poorly preserved, 

later erosional surface that has been upl ifted and forms the basis of the present landscape. 

13 



lsostatic uplift 

During the last glaciation the region was depressed by the ice sheet, now it is rising again. 
Raised marine sediments beside Afon ('liar upstream from Manx Take, between 25 and 40 iii a. s.i 
mark the shoreline at an early stage of deglaciation. They contain shells of the bivalves 

5ya truncata ( L.), Chiamijs rslandice (Miller) along with a barnacle, possibly Baianus boanus (I,. ). 
Weidick (pers. comm.) has dated shells from the terrace 12 in as, I. at Pass of Jennings Dunes 
as 5630 ± liD years tip. . Similar deposits have been found to the north of the region which 
indicate isostatic uplift of up to 100 m. Terraces of relic sandar in the North and South Valleys 
were deposited near sea level later and are now about tO in a.s.l. . The uplift may have involved 
some tilt ing the large lake Geniin i appears to have discharged through a well preserved nrel t-
water channel to its south until relatively recently, but now drains north over a ridge (at almost 
the same altitude) which iihowsllttle fluvial erosion. 

BEDROCK TOPOGRAPHY 

Glacial Erosion 

The present 1 andscap'' has been sculpted by the processes of weathering and erosion, of 
wh ich the repeated abrasive and plucking act ion of glacial ice han been by far the most import ant 
Ovc-r most of the region, the ice probably advanced on a broad front , scouring the plateau from 
east to wost , erasing details of the pro-glacial topography and eroding the surface to an extent 
dependent on the underlying rock. Resistant format ions are now whaleback ridges, with smooth 

lore summits scratched by the in, and craggy lee slopes where large blocks have been plucked away. 
Weaker rocks form depressions that are frequently overdeepened and now contain lakes. The 
result ing relief reflects the geological structure, a furrowed surface of parallel ridges and 
basins, crossed by grooves along faults that have been etched out by the ice. Fault scarps 
aside, the plateau rd jef is relatively slight, in the order of 150 m, but. in sonic places, glacial 
erosion has been more intense. The North and South Valleys have been straightened and deepened 
I.e tielew sea level by streams of rapidly flowing ice. Both have steep sides, particularly to their 
.ilikli, and their upper re,cl,es are (,(ieulii ed by short 001 let i; I iciiis from the ice cap. North 
Vat I iy deepons stiejil y from 'toe in to near sea level Ii km from the ice where the true glaci a l Li'iogt 
liegrns, a (:rimruion but poorly onderetood feature or valleys of this type. At Niaqorsiiva, the valleys 
org to f,,rm the soul torn branch of Nagssugtoq which nuns 120 On to 10,-' i-east - It has been 
-.iiggeeteil t fiat the poe ittons of the west (freon] md (lord vat I i-ye were ilet,'riii (tied by niajer' I aol ts; 
this is true of the western 30 On of North Valley which runs ENS along a stn'a(i.- I't line wOol, 
i-out lOSes as a erriall or troogli into ]igssuit Nunat where the niia in valley veers east - 

Sell,,- Viii toys are (hf I (colt to fir into the simple sh,-riie of glacial features: the Al rinarseuk 
va I I i y is to ng and u p to NIt) a 0 €'ep , but lacks the regularity of a glacial  1. ring h and fo 1 lows t he 
Nil-. I r,-nit ; it seems to rose It from a I liii- of weak rock, lorhalisaf mull which produced the steet( 
':,.ut liei'n slopes as a laiil t scart). The EqiIungaiiut taco lowlands, along Wth their extension. 
,irourid ltiokw'ater ,  , large t.ake and ttimwater are a major feat ate, U], to .15(1 fl deep and extend ing for 
20 km; they are ditficolt to explain. It is tempting to identity their lower reaches with a 
g I ac Oil trough, tiu t their rd at ionsh ip with the shal lower surround ing valleys suggest that the 
in:,' took advantage or part or a preglacia] vat Icy system or a cotn.ilex of weak rocks associated 
with the un i dent it I mel gent og I cal format ion suggested by the p0551 ble fault scarps mont ioned above. 

iiuvin.jlaciai Erosion 

tither types of erosion are too slow to greatly ('flange topography since deglaciat ion. llunning 
war ,'r has eroded bedrock on a smaller scale than ice and its lot Oii is local ised, although in some 
places it has i:iit impressive fealures. As the volume of precipitation runoff is small and its 
erosive pow't' sl rgtit . at I 5uhstaniLial I luvrat erosion in due to the clelois-laden meltwater that 
flows cepiiusty from the ice cap. While the region was glaciated, grooves were cut by water 
flowing la-'nieatti the ice under hydrostatic pressure. In the tiiiifn, they are shallow ravines that 
follow faults on the plateau for short distances, but in a few cases, large stihglacinal nieltrivers 
have cut deep gorges such as these north of l-'oxtrot and thookw'ater, both of whiiu'ti follow faults. 
Dirges were cut where ice-dammed lakes over- flowed (Genilnif has two of these, Mirror'niier'e has one) 
and anywhere that a major rneltwater channel has dropped ruipndl y or crossed over weaker rocks, 
is at the !ltaaarssuk nut Ilow, Roan outflow and Barrier River Gorge. The latter is still active 
with a high and piiwerful waterfall. 

Minor tc,rrn if Erosion 

The most important type of coot ernporary bedrock Prosion is mass wasting fteit slowly rern,ivi's 
(lehi'is ilewnhiill In a tow places, whole hillside,; atil(ear mant led in stiiIher,-it rock, but the c-I fe:1. 
have been sl mgtil , a gradual rounding (iff of topography, progressing I it tIe since itrg lai- iution. 

The only of her type or bedrock erosion noted was IOi'iil and firer; an outcrop or sef I granular 
rock with fat rncalely curved holtiows',inut arches tirohably fornii,'d by wind. 

((osul tarit 7'efiijaapiiuj 

The bedrock topography is complpx, but uniform on a large scale (hue to the relatively few 
I (ietors (ii-  I (rig on ii. Most or Eqalungmiut Nunat is an unotul at ir,g plateau i-;trewn with elongated 
lakes, I ow crags and snrioot ii ridges ,  crossed by steep-std,'ih furrows - In some areas, these teat ores 
are large enough to div ide the plateau into tO ocks or d isrupt the landscape of alternating ridges 
and valleys, The plateau surface has been mntluenced by faults, the at tenuated gu'ological structrre 
and the passage of glacial ice; all these have specific orieritat ions, reaihii y apparent in the 
1 aridecupe. The plateau ends abruptly at North and South Valleys and more gently about the 
tInIa] unigmiut t ace lowlands. In these valleys, the slopes are covered by sediments and the bedrock 
irregularities and floors are dominated by setiment, lakes and rnieltrivers that are discusç'ch below 

HYDROLOGY 

A relatively tliin layer of mater ialweatheredand eroded from the bedrock covera the land to 
loris of metres depth in places, but on the plateau rrp to 20% of the surface is hare. The over-
hurrteri is intimately associated with water and it is useful to consider the movements and 
t ransforrrrat ions of water in the region. 
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Inland ice Sheet 

The ice cap rises smoothly, reaching 1 000 m in 6 km its edge dark with rock debris and 

heavily crevassed, but turther out isolated grids of crevassi's show as tight arrays of pinnacles. 

Further si ill , the crevasses peter out and turquoise lakes and meandering rivers sparsely patt em 

the bright snowfneids. 

Mel twater 

!leltwater is aLreadychznnelled on leaving the ice cap, with streams flowing down the surtace 

of the ice or appearing within it and large rivers emerge from cavernous tunnels and ext ensin i' 

subglacial drainage systems. M'arg mat and submargi na I channels to loW the ice edge oft en t hriugh 

lakes before reaching valleys leading away form it There are three routes. the l'orth and South 

Valleys contain large braided mel twater channels and between them a system of mel trivers drains 

south-west, remaining within 5 km of the ice, and joins South Valley near the snout of Inugpait 

quat, isolating AjnitsuarssUk from Fqalungmiut Nunat. 

The flow of meitwater varies throughout the year; it is minimal or non-existent in winter, 

increasing through summer to reach a peak in August when temperatures begin to tall again. Melt-

water WaS already flowing when we visited South Valley on ft May, although the cycle is somet imes 

interrupted by surges caused by the sudden drainage of reservn i's within the We or lakes along its 

marg in. Parr icr River f tows over a bed of rounded Isiul tiers that are much too large for its normal 

volume, including rocks over' 1.5 m in diameter, which could not have been moved in its normal 

':'ndit ion. One marginal lake marked on our maps was einpt y of st'ardnng water, a sparsely vegetated 
zone around another showed its level had fallen by about 15 in in recent years nail as we flow from  

kangerdlugSsUaq over a sinii tar region we saw bare ground and stranded blocks of ice whole a marginal 

lake had very recently empt ted. 

itiojo if 
permafrost restricts free water to the active layer which is easily situriit'd, so surface 

wa ter is coiinnnion once t he thaw has begun. Ft iv i il ei,,s jol has been *1 i gut si rivers have i rri'gni I ir 

lire ti. I es, lakes are numerous aud the drainage pat tern has been il&'t mlii ni'd by gl aci al and ft uv iog 1 ac iiit 

lie t ion. Much of the drainage system was previously oceoli i oil by lie t sat or utid maul St i'eanns are 

vern,hadowet by their course, almost hidden beneath rocks deposited earl icr, 

I' i di i lie I 

All roniff and melt,wal em that di's not ('vaporat 1 everitliiii ly t toSs Vii Nort Ii uin,l Siui h Vat Icy s 

into Kiiji Akua , the soul bern tiranili of Nagi.'.ogtdq . 't'he fjord i, t ndiil uol oil lie, flee? ItIg lir it 

relatively short period, tie ing ice-free I hriugtiout our stay. 'liii' null water and seamit em mix iii 
hiroad swirls and the upper surface is streaked when the tide covers the South Valley I lats twice a 

day up to 10 knnu from permanent seawater at Niliqorssua 

No,i-/laciOl 1— 
The annual cycle of runoff is contrcilied by the winter frieze which inuuului I isis al I rivers. 

Many forms of ice occur. Snow falls throughout the. year, accounul at ing in wind conipact ed drifts 

only in winter and cover I bin may not always be couplet e . t'ernnafrost seemed cent niuuonis at t bough iii 

many places the active layer n'e'ached the bedrock and was probatity over a metre ifeeti. We were 
n;eliloni able to observe the permafrost structure, hut an isolated horizontal hind f ice 2 111 thick 

was exposed in a sandur t ('rrace undergoing rapid ('roe ion by melt wat or near I nugpa it qa t . Hi vers 

freeze each winter; when i ci' begins to restrict their flow, t he banlcs are flooded and, as freer i ng 

eont i nues , thick plates of layered col umnar ice cryst a Is cal 1 i'd au tet s accumu 1 ate. The 50r t ft and 

South Valley sandar are covered by auf ens in winter and we found an accumul at i in 2 in th i ck where 

the Atanarssuk outlet emerged from its gorge. Aufeis is visihile there and at a similar site on the 

Mi rrormere out let in aer ial photographs taken in 1048; perhaps those large lakes rel ease water 
rlur ing the freeze so that aufe is builds up to an unusual depth. When rivers t tiaw , they norma 11 y 

flow beneath their ice first, undercutting it until it collapses into often massive slabs, at though 
the river at haven f'hasm hurt led over thick ice in a deep channel . Aufeis somet inies f tat tens the 

stones beneath, mak,i ng a pavement as noted at the At anrssuk site. 

All lakes freeze over in winter; when temperatures fall furl her, contraction fractures form 
and freeze over, so on warming the ice expands and pushes against the shores, often raising a small 
einbankjient or "ice-rampart'': the best example rif this being Riinuwater .  

SEDI MENTS 

Glacial LiesitS 

Most sedimentary niateri.al  has resulted from the glacial ice, so the history of present day 

deposits begin with deglau.' iat ion. Ten thousanti years ago, the whole region was under ice, and 

moraiues 10-15 km west of the ice cap show its position between 9 500 and 7 500 y.b.p. . Deglaciation 

has occurred in a series of fluctuat ions and it is likely that more land than now was exposed at 

the climatic opt imuin 1 500 y,h.p. . Away from the glacier snouts, little change has been noted 

during the historical period, but Inugpait quat has retreated 400 in since 1920. This "trim-zone" 

of lichen-free rock that varies in width up to 10 in indicates a recent exposure at several points 

along the margin. 

The ice has left a margin of till covering most areas to varytng depths. Glacial erratics 

are dotted over the whole region; ranging in size up to monumental blocks over 5 in high. Many have 

t,een spi it cleanly into two or more pieces, a phenomenon supposedly caused by decompression after 

release from the ice. 

There are many more ordered moraines, but they lack clear orientation and it was difficult to 

classify or interpret them. The largest runs along the neck of Niaqorssua and is a medial moraine 
funning where the North and South Valley glaciers merged. Long, sharp-crested marginal ntoraineS 

follow much of the ice margin and elsewhere heaps of broken rocks have a complex relationship with 
the ice; they cover a band several hundreil metres across'',ut the glacier snouts. Many fresh moraineS 

are ice-cored and the ice margin is not always distinCt, collapsing if deglaciation continues. 

15 



Fiuvioqiacial and Firivial Deposits 

Meitwater has a high sediment load, making fluvioglacial deposits extensive. The North and 
Rout Ii Va] I eys contain .sandar stretching from Nagsigt q to the ice and sandar f il I ama]] er basins 
near the ice. Meitwater flows over the unvegetated flats in wandering braided channels, but 
vegetation covers inactive sandar. Relic sandar dating from earlier, higher sea levels form a 
d isconi inuous terrace UI) to 1 [on wide and 15 in high alongside the North and South Valley sandar 
which is still being actively eroded where meltwater flows against it On relic sandar, particularly 
on the North Valley terrace, kettle-hole lakes are common, the result: of bur ed fragments of glac lal ice leaving ho! lows after melting. High level dunes on the plateau were probably the 
remains of old margins I fiuvioglacial deposits. Considering the number of recent deposits by the present ice margin, they were surpri singly uncommon, perhaps because of their vu! nerabi I Ity to erosion in their exposed posit Ions. 

The limited sediment load of precipitation runoff forms only small lake deltas, the most 
striking of which are at east Eqalungmiut tasia, Spidermere and Yankee, but elsewhere fiuvial 
deposits are insignificant. 

Wind Deposits 

The active sandar provides a large source of fine parl:icles and during the fOhn gales 400 m 
high clouds of sand and dust were visible drift log down South Valley. Wind-borne sediments are 
of two grades, fine 'rock-flour' and sand. 

Sand transport is limited to the immediate surroundings of the sandar where there are large 
tracts of dune systems. Much of the area under sand is mobile and very Sparsely vegetated with 
'hedgehi,g dunes' stabil ised internally by Salix glauca bushes, but elsewhere, e.g. Pass of Jennings 
Dunes, they are densely vegetated. The dunes are continually modified by wind; in some areas 
the vegetation is fragmented, erosion predominates and flat areas of bare sand identify totally 
decayed systems. Fluvi og] acial terraces prov ide platforms on which dunes grow protected from the 
action of meltwater, but in places, as at, Kk Dunes, the upper reaches of North Valley and else-
where, dunes spread Onto active flats di sptacing mel twat or. Oune systems are concentrated on 
the northern shores of hot h major sandar si nCO most,,, are soot li-east or] y . There are also dunes 
alongside smaller sandar itit to the ice-cap. 

Slope Deposits 

Hill side sediments from any source migrate downsiope in .e\,•ra] wa'i-. and are best treated 
separately. Movements can affect whole hillsides, filling irregul ant lea and procluc ing regular 
slopes. Gel if] uct ion is common on the at eeper slopes; the vegetation is ruptured and the saturated 
act ive layer flows downhi II in long narrow lobes terruinat ing in piles of aol I and moss exposing 
the underl y ing soils, indicat ing rapid movement . On gentler slopes, gel itt uct ion is I owen tin,t 
evidence for it is scarcV; broad gltlen1  loboti toppid by LU LII sir pa of vegetation were lound at 

Wit altos. On the broad even-sloping edges to the Eqal ungmi at tase lowlands there are numerous 
sub-parallel streams which over a long period affect most oi the h U i-sides. Early in summer,  
ground ice iminobil ises soils and streams I low below the sun ace; later, as the ice sLtpport ing the 
banks and passages thaws, slumping is common and much sedim t en is carried downhill . it is 
difficult to assess the importance of oilier types of muss wast lug. Fal is ui ice-shattered rock 
and loose soil were cvi dent on the steepest slopes; at t he base of ci if fs there were piles of 
slits (mostly vegetated) and somet mii's large blocks; most gorges were floored with great fallen 

slabs. Surface wash] rig is most, appar(_,nt around late snow list cItes which prov ide a steady supply 
of runoff, inhibiting vegetation cover and sometimes excavat log nivat ion hol lows. 

Slope deposits can he classified into two types depending on iher gradients. Steel) slopes 
are dominated by gel a fi uct ion, usual 1 y  saturated and wi th it loose mossy flora . On gen LI er 
grad lent s , deposits are generally deeper, drier and doe tutu ed by sinai] st resins. 'fbi' I r flora is 
grassy with Sal ix giauca tilting the st reams and they are amongst the most product ive habit ats WI I hi 
high densit les of passerines. To develop fully, they requ ire long slopes which were relatively 
rare, but there were extensive examples in the Eqalungmiut tas lowlands, around Marble Gorge and 
Rimwater as well as in two valleys in the north of the region. 

Patterned Ground 

Sediments are sorted in situ in periglacial environments in ways that are poorly understood, 
producing patterned ground in some circumstances. In the coarse plateau soils sorted circles and 
stripes are common although generally indistinct. The 1-2 a diameter circles are rings of large 
particles and stones, elevated and about 50 cm wide, enclosing a low sparsely vegetated circle of 
finer sediments. Sometimes these gravel circles occur without a raised border. On slopes, circles 
are distorted by frost creep to form stripes. Turf-covered hummocks, about 30 cm broad and high 
are also common on the plateau and occur in large numbers on the damper and finer soils. Ice wedge 
polygons are widespread but scarce in damp valley bottoms at low altitudes. They are several 
metres across, marked by straight grooves 20 cm deep and 40 cm across which overlie ice-filled 
fissures beneath. The ruanrow contraction fractures which initiate polygons are visible at a few 
sites. Segregated ground ice also formed a single mound in a marshy stream gully on the slopes 
north of east Eqalunginiul tasia. It was roughly circular, 7 in in diameter and 1 in high with a 
clear ice core, covered by thin mossy vegetation, that was frostily fractured indicating recent 
uplift. Many types of ice-cored mounds have been described but their classification is confused 
and their causes uncertain, and it does not seem possible to identify this one on the basis of our 
observations. 

Soils 

The chemical and biological processes involved in soil format ion lire slow in the arctic and 
ice-induced sorting interferes with vertical stratification, but nevertheless soils have formed, 
even near the ice cap where they are coarse and barren. On the higher, better-drained ground there 
are coarse mineral soils with little humus or stratification. They are usually thinly vegetated 
because of the exposure factor and perhaps because of the leaching effect. Where drainage is 
poorer, soils have a darker peaty layer covering paler mineral material. Organic matter accumulates 
despite low annual production because of slow breakdown. The litter of previous years was still 
largely intact and clearly visible in August. 
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CLI MATE 

Tempera i:ure 

Eqalungrniut Nunat is 120 On north of the Arctic Circle and the sun is clear of the horizon 

from 7 June unt it 13 July, but it is always low in the sky so mean annual temperatures are low. 

The ice cap exerts a cont irreotal inf luence with the sea 120 On away beyond the coastal mount rims 

and frozen in winter ,  result ing in a large temperature range. Winters are very cold but summers 
relatively mild, with mean temperatures around -200C in January and 7.50C in July. 

Wind 

The thermal properties of the ice (10 differ from those of I fe land; it imparts little warmth 
to the air, so convect ion is weak and the sky ahove it is usually cloudless. Peep temperature 

inversions often develop aisive it, particularly in winter, and combined with the height of the 

ice (up to 3 000 in) const It ales a harrier which reduces the frequency and intensity of depressions 
and assoc rat ed wind and ru i nf al I . The inversion is disrupted when depress ions do pass over ,  but 
(luring the intervals between them cold dry air drains ol f the ice, veering clockwise by the 
earl Ii's rot at ion and warm i rg as it descends. Powerful south-east cr1 y föhn gales develop; we cx -

,ririired two during our stay ,  11-12 June when the wooden hide blew away and winds of 83 kin h-1  

were recorded and ill-I 7 July ,  alt iroughr at ot tier t imes wi rids were genera II y I ight . lent icu lar 

clouds in standing waves sri up by the hi tIe appeared dur i rig t he I Ohns and create spectacular 

skyscapes . Soul li-east is the commonest wind direct ion with nor thi a c lose second (see Sect ion J 

tree 1 pi tat roll 

tlueinfai I is low; we recorded 133.4 nun at Base Camp between 8 May arid 20 August. This is 
probihly a 1 arge proport ion of the annual total because dun rig this period when there is no pack- 
ire on the sea, the ice cap inversion is least stable and the rriarltlme influence greatest. The 
June' and July readings were both just over 50 mm, while snow tel I up to the first week of July and 
WOS recorded again in mid-August 

Wicroi:i i/Rates 

local climatic varial Ions are marked and ecological ly important. The sites of late snow-
banks strew clearly the ef lint that aspect has on temperature because of the low sun, and the thaw s 
progress also showed the import arnce of alt itude ; lake ice remained over a month I onger on the 
plateau than at sea level. The effect of shelter was less obvious hut in crevices and gullies 
vegel at ion was luxuriant and some species were confined to she] tered sites so exposure to wind is 
limit i ng for some plants. 
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Ii 3 AN Ai'C(lt]N'l' BE 'fIlE Tul'o;BAPflY AND FIAt3lTATi; FOIINP SNAIl HASE, CAMP 
A. D. (ox 5 D. A. Strc,ud 

I NTROI)LICT ION 

tease (amp was situated in a gully -,ilongside the Ei1alungmiul tase valley complex 9 On from the 
I err] to the south. The site was chosen because of the proximity to the Drcip Zone (DZ) and its 

suitability as ac.entreel activilieri, giving easy access to the plateau to the north and the low-
I yi rig areas to the south and west 

The landscape of liqalungmiiit Nunat is a developing one (Sect inn B2) characterised by thin 
so I Is and gi-rnera l ly poor nutrient status, large areas of the upl rinds are covered by dry 'barren' 
connimun it los dominated by Wijas intclqrifoii.r, Diapensia 1apmnica, Vcrccnnjum uhiginosum and Salix qiauca the 

low-arctic heath vegetal ion typical of the region (see Section Il). Goose Valley (the area 

compr i ii rig the river syst em (Ira iicing Upper t.farsh through George Eliot to Kuk Marshes) and the 
surrounding lowlands were strikingly different from the plateau. (Throughout this report, the 

l owlands wi I re i vr to lriiril below 200 i , evc Figurori 1/3 .1 s er] PS 9) The ma ill fe'AtUrCb in this 
area were Kuk Marshes, Goose Val Icy, Fqalungmiut tase and the Ridgeway Marshes. The Imajuitsoq/ 
Angmat coniplex (610 in and 428 in respectively) form a hih1aritl island amidst the lowlands extending 
south to the glacial melt river draining the Inugpalt qoat glacier. A generalised map of the 
vegel at ion communi it ies present is shown in Figure P3. :i 

LOWLANDS 

The vr'getat I ye product ion of the lowlands far exceeded that of the plateau. In dry, flat 
sunny areas, the dominant community was calamagrosris purpurescens grassland with a ground layer of 
Aiilocomnium tirrgidurn, Polijtrichirm app. and Tortula ruralis with other bryophytes and containing many herbs 

such as Steliaria ioflgilies, campanu]a giesuckiaria, Cerastium alpinum and oratri giahella and scrub of Salix 

;iaaca and Betula nana (Figure 133.3). On arrival in May, all grass slopes were covered with litter 
from previous seasons, which acquired a green sheen as I he award began to develop in mid-June, 
although it was not until July that the new grass and herb diver came vigorously through the dead 
rrrrnains. Thus, derring the period when the geese were present in the lowlands (Sect ion Dl), 
production in non-aquatic vascular plants had largely to commence. 
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Figure B31. Lowland areas around Base Camp in the south of Eqalungrniut Nunt. Shaded area 
indicates land above 200 m. 

The most obvious factors affecting vegetation patterns in the lowlands were aspect and drainage. 
On the sout h-facing slopes below DZ and particularly bel ow False Erie Crags, thcrc were ext onsive 
stands of Salix glauca growing up to 2 m height, petering out with the lessening of gradient into the 
herb-rich grassland below Needle Cairn Heights. This in turn graded into more heath-dominated 
cemmun it iea with Salix herhacea and Betula nana as altitude increased closer to Base Camp where the 
Salix giauca thicket was absent. Small streams running down Needle Cairn slopes were marked with 
Salix giauca scrub which showed up clearly on aerial photographs. On the north-facing slopes 
below Imajuitsoq and the Angmat ridge, the grassland merged into £mpetrum-mOss mat (Trapnell 1933) 
with Aulacomnium turgidwn the predominant ground cover, as well as much Peitiqera aphthosa and relat ivoly 
little vascular plant cover, although Vaccinium vitis-idaea, Ledurn padustre and Betula nana were frecluentl y 
present. This was the typical community associated with all steep northerly slopes and areas of 
late snow-lie at lower altitudes in Eqalungmiut Nunat. 

The inland regions of west Greenland close to the ice-cap experience a continental climate, 
with dry winds from the ice-cap anticyclone. The rainfall is low since the area lies in the rain-
shadow area of the high coastal mountain ranges. Impedance of drainage is an important deterniiriant 
of local vegetation patterns. Trapnell (1933) discusses the effect of climate and physiographic 
factors on the west Greenland vegetation, and should be referred to for more detailed information. 

Upper Marsh 

From Top Tarn, a stream flowed from the plateau down Goose Valley; the flow at all times was 
slight considering its catchment area and in August became a trickle like so many other streams. 
Beside Base Camp, it entered Upper Marsh, an area of some 0.5 ton1 2  extent, probably an old moraIne 
terrace blocked at one end by a moraine ridge forming a marshy area with liredominant Sphagnum-moss 
cover. Eriophorum angustifolium, E. scheuchzeri, Carex bigelowii, C. raritiora and Salix arctophila were also 
present with flippuris vulgaris in the stretches of ponded water about the periphery. At its western 
end, the stream flowed through thick Salix glauca scrub, underlaid by caiamagrostis spp. and frequently 
dense mats of Mnium spp. , the only discontinuity in the grass sward of the well-drained slopes 
below the Upper Marsh area. 

Goose River and ceorqe Eliot Marsh 

Below Upper Marsh, the stream passed down into a wetland known as George Eliot ., This was 
different to the higher marshland, being generally drier, although, during the main period of the 
melt, it became difficult to cross, while never completely flooding. The wetland contained 
several large pools set away from the main area of stream flow below the foot of Needle Cairn 
slopes. The stream was deeply incised at the top, eastern end of the wetland, The vegetation was 
wet grassland rather than true marsh, although there were some extensive wet flushes of Carex, 
Eriopharum and Sphagnum. 

The outflow of west Eqalungmiut tasia drained from Aherchar to join the Goose Valley stream 
at Riverameet, a generally flat area with several large meanders in the course of both streams. 

George Eliot was separated from the western lake by it ridge, the north side of which was 
steep and covered in Empetrum-mOss mat. The south side had exposed rocky outcrops, running parallel 
to the lakeside above Aherchar, which were frequented by Snow Buntings, Wheatears and Arctic Hares, 

,4fon Char 

Further down the valley, the river, here called Afon Char, ran through the flat valley 

bottom with Ledum palustre and Betula nana amongst the grassland communities to the south and the 
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Figure 133.2. Aerial view of Eqalunginiut Nunt from the south-west, produced from the computer 

graphics of the Computer Unit at the University College of Wales using the SYMVU 
mapping package. Note that areas to the north and south are omitted. 



Figure B3.3. Generalised map of habitat types present around Base Camp. 



Saiix glauca slopes rising to False Eryie Crags to the north. 0p111w Rirnwater Saddle Pass, Mon 
Char dropped rather faster through a series of rapids to onler Manx Lake which was also fed by 

t he Angina twater outflow (Figure B3.1) . Before entering the lake, the river cut through a sed iment ary 

terrace, exposing a 10 in face of sediment to either side. This was the site of considerable 

instability, the open clay sur faces being colonised by Puccinellia spii. with an ecetonal band of 

Losatoyoniu,n rotaturn along the base of the faces, in the fine rock- flour sediments were numerous 

abet is of mya truncata, Chlawys islandica and fragments of a large barnacle (5alanus ?balanus). Thee 

seem to be part of an area of marine sediments raised by isostatic uplift ( Weidick 1968). The 

upper surface of the terrace was some 20 in above the present level of the fjord . 

Kuk Marshes 

Kutt Marshes consist '(f of part of the glacial melt r i mr I 1st a i sol at ed from the main sandur 

flood plain by the Kuin dune system. The result ing wetland has developed into a series of brackish 

pools and areas of freshwater marsh of some 4 k1112  extent . The it r i or zones are character i sed by 

grass and boa lb with much vaccinium uliqinosaw, Sails glauca, Setuia nuns and Calamarjrostls app. , as well 

as much restuca rubra rarely encountered elsewhere. There were eonsiderahl e tracts of hare mud 

eel on Ised by puccinellia  sp. (pr inc ipal ly P. deactampsieides), rriqloetitn P"lustle and on subst rat Os 

of great or org- an ic cont ciii , Ca iainaqroitis neljlecta. In add it i iii, there were many pOOlS of van ing dept ha, 

often with sharply def I ned edges, containing flippuris vuiqaris and ColiC] derahl e algal growth. 

One of the features f the marshes was a large (400 x 150 ii), domed mud flat - Although open 

at one end to Manx Lake, it had no apparent inflow. The centre was raised some I in above the 

edges and was a favourite roost for the geese on the marshes in early May, lack ing cover for 

Arctic Foxes. Faecal pel lets from previous seasons suggeul the area is not fully inundated, 

at though the mud's relationship with Manx Lake suggests i t was once an arm of the lake. 

Kuit Duties 

The dune system of Kuk was 3 kin x 1 Ion, separating Kik Marshes from the braided glacial river. 
The dunes were clearly ci ill actively acCret ing and probably spreading hack to engulf the northern 

edge of Kuk Marshes. That they were still act ive was demoiist rated by the many sandstorms that 

were seen over the dunes and visible for up to 10 km. These occurred whenever strong winds 

blew from the south-east , with deposits from the sandur and associated terraces up to 400 m into 

the air ((,at imated against surrounding hills). Nowhere did any stable, grey dunes occur, there 

being a sharp delitieatiori between the unstable yellow dunes and Vuk Marshes with very little 
evidence of dune stabil isat ion. None of the dunes possessed more than 50% pl tint cover and the 

species present were all tpieal of yellow dunes. In part icul ar, slijmus arenarla, Sal ix qlauca 

(form log large huinmoc k format ions) , n'cstuca rubt-a, Plaritago marl tima arid Cares marl r in were a 11 typical 

along the fjord edge. l'ls' damper hollows between dune ridges hetd Armt'rii scaliru, Juncus arcticus, 

and Caiamaqrostis rieqlecta. In places, the wetter hell ows het it wat er throughout the summer, many 

supporting a variety of aquatic life; the small snail Lytwiaea vahil was common in on(,  pool 

The drainage river from tnugpal I quat consisted ol tt,'avi I y braided streams of varying sizes, 

winding across the ster I I e flats of mud and silt - These I I ats are. known as sandar ( singul an 

sandur) und are clefi nod is alluvial surfaces formed by mel twa! era away from glaciers. The channels 

of I he river change frequently and there were many ox-how lakes and similar fetittires on the 

sed intent surface. Our ing a ('anne trill across the main channel from Ku k , the hunks of large 

niesnders were witnessed eroding as was a large terrace along the vafl ey further east . 'flie 

sediments were of rock-ft toir , highly thixotropic in places, qu icksiinds being most frequent along 

the edges of the sandur, possibly where less disturbed by eros in. When trodden upon, an 

upwell ing of water indicated the dynamic tension; further towards the centre the sediments were 

stable enough to walk on, tn places, differing layers of sediments, probably of di! terent 

part li-Ic size, were revealed in exposed fiiees , indicat I ig changes in deposit lonal 1,roeesses in 

the past - 

Al though the ntiddl e area was safe enough to walk on, the per ipheral quicksand-s were 
impossible to cross. Sediments covered with water were also safe to walk on, til though the water 

was milky and opaque and the bot tom often shelved, with the main channels probably extremely 

deep and very swift flc,wing. 

The entire sandur south of bqalungmiUt Nunat was only very gently shelving towards the sea, 

and the semi -di urnal tide covered an area of some it km2
, 

from almost opposite the Gull ery to the 

smal l island of Qerqer t sq in the fjord near t-11a1 ungnii ut ntiat ; a] t bough the tide i of luenced the 

river levels upstream from this point, the river never covered anything approaching 50% of the 

valley floor above the outflow of Manx lake. 

Ridqewait Marshes 

Ttiesi' constituted the third extensive tract of wetlands in the lowlands with George Eliot and 

Kuk Marshes. They lie to ti large basin with streams entering from the Pass of Jennings, from the 

west from fma,ju it snq and from the soul h-east down Wi 1 low Vat toy, be i ng surrounded on three sides 

by tmajultsoq, ('oottane oittfl and 410 i. 't'hr' aretli: rlm',,nt',i into the eaqtern ttqalungmiut tasia. 

The outflow into Eqal unmiut taco had once been blocked by a series of moraines along the southern 

shore of the lake. tlowever ,  , the r i ver  from the marshes his a ci rice I towed through these making a 

deep cutting, The marshes were partially bisected by the hlitigeway , an area of raised ground 

muon ing north-west to south-east, 
At the north-eastern end of east Eqalungmiut tasis was anot her marsh with the river descending 

from Hookwater and Raven Chasm flowing across it, forming the main inflow into Eqalungmiut tase. 
An outflow from it small pool formed a complex of streams and marshes here. The whole area 
around the east end of Eqalungmiut tase was much used by geese in the lattei' half of May (Section Dl). 

Eqalungmiut fuse 

Two lakes situated between fmajuitsoq and the remainder of the Fqalungmiut Nunt plateau 

dominated the lr,wlands. They are fed largely from the east, with many small streams entering 

from the north and southern edges, draining slopes up to the plateau tops and drying up by August. 

The lakes were separated at Lakesmeet, where the outflow of 
the east lake dropped some 5 m in 150 in 

to the 10 in wide channel that eventually widened into the west lake. The braided outflow stream 
from the east lake passed through a series of boulder-strewn rapids, supporting a dense stand of 

21 



Salix glauca up to 3 m high with associated Anqelica archangelica. (These two species were found in 
association by fast water courses; we should have named Lakesmeet 'Kuanerssuit' meaning the large 
or many kuan, the Greenlanclic for Angelica). Along the edges of Eqalungmiut tase there were small 
marshes where streams flowing down the hillsides spread out on to the small flat alluvial plains 
bordering the south-western end of the lake and on the northern shore of the east lake. This did 
not happen about the lake in the absence of flat plains of sufficient flow. 

Rimwater Marsh 

Rirnwater Marsh was a flat area not strictly in the lowlands, with the outflow of Charlie 
Lake braided across it. In several areas near the southern edge, old courses of the stream could 
be made out by the string of pools. The vegetation was dominated by Aulacornnium turgidum but with 
Spfgnum sguarrosum and other marsh plants and aquatic vegetation around the water courses and pools. 
El ioplrum angustjfolju,n, Cares rariflora and Salix aretophila were found by pools, with Vaccinium ulfginosum, 
Salix ylauca and other heath plants present on the drier parts. The heaths merged into Calamagrostis-
grassland on the northern slopes and into Elnpetrum-moss mat on the southern slopes. 

B 4 OBSERVER DISTRIBUTION AND BIAS IN EQALUNGMIUT NUNAT 

D. A. Stroud 

Our dis tribut ion  over the summer in Eqs lungmiut Nunat produced uneven ohuervat tonal c,iver. 
In order that the sightings bias of certain animals (e.g. Caribou and White-fronts) may be 
appreciated, Figure B4.1 and Table B4.1 show our distribution in detail. These give a rough guide 
to movements, and it is not attempted to calculate the disi ributions in tract inns of man-days in 
any area. Thus squares may have been visited briefly and there may be no record of any man-days 
spent in it - where two observers spent a day equally in two or more squares (as on a walk), then 
a single man-day has been recorded for each square. 

The diurnal bias in our observations was greatest in May when the cold and low .1 ight intensities 
meant most observers Si opt eonvent tonally. In June, the coot inuous watch at the goose nest 
(Section DC) caused people to be about at all hours, while in lute June and for the rest of the 
summer the mosquitoes forced some of those most severely affec ted by hit ing insects to adopt 
nocturnal activity patterns taking advantage of the minor lul] in insect activity with lower night 
temperatures. This and the midnight sun meant that activities went on well into the small hours. 
Thus while data such as Figures F3.1 and E11.1 etc. are biased by observer activity, this is not 
as great as might be expected, although it cannot be quantified. 

Table B4 .1. Table of distribution of man-days spent in different parts of Eqalungmiut Nunmt 
according to areas shown in Figure 134.1. 

AREA May June July August Total 

Al 1 11 12 

Bl 35 14 12 61 

B2 67 13 80 

133 3 3 

Cl 42 20 1 5 68 

C2 136 213 243 183 775 

C3 1 9 10 

Dl 3 8 4 15 

D2 8 4 12 

03 1 14 15 

E3 4 2 6 

114 1 1 

216 264 372 234 1086 
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Figure 134.1. Observer cover in different areas of Eqalungmiut Nunt during summer 1979. The 
area has been divided by a grid, and the number of man-days spent in each square 
indicated by degree of shading. 
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THE F'<PEDITION : A NARRATIVE OF EVENTS AND OBSERVATIONS 

how does one descri be a landscape such as Eqalongrniot Nonat to those who have never seen the 
place? Any expedition provides experiences which lie beyond the scope of scientific papers, yet 
in their way are every hit as important as the en t teal anal ysi 5 of collected data. An expedit ion 
account of bare science is as distorted as a collect ion of adventures and anecdotes. The group 
I el t it important that some of our experiences be set out to complement the summary of our work and 
stand many of our observations in the context of their envlronment. Sect ion C comprises this 
narrat lye account of our stay, linking the project through its preparation and oxecut ion. The 
section has been compiled separately by APF to whom the editors are extremely grateful. 

C 1 DEADlInE INTRODUCTION TO THE ElyplttilTloN 
A. N. V. flirjçjs 

Few people are lucky enough to have the opportunity to liii Ii I their wildest dreams, yet this 
report is the work of twelve people who were able to (to just that. 

'[here were countless moments in the months leading up to our departure for Greenland when I 
doubted, it riot our sanity, then at least our wisdom in expending so much enthusiasm and energy on 
such an impossible venture. In retrospect, I believe that it was our sheer naivety which broke 
down barr lers that the more cautious would have assumed unhreachable, 

This introduction tells how the expedition began and developed, shaped by an alarmingly 
powerful mixture of caprice and intent. It is written for all those who have the temerity to seek 
adventure, in the hope that I can show that anyone with a fair amount of imagination and determination 
can achieve all we did. 

En September I returoect from a short expedition to feel arid convinced that the only thing I 
wanted to do in life was go an expeditions. Since it was unlikely that anyone running a serious 
scieriti tic expedition would c,mnaider taking me, I would travi' to start my own - the British 
Antrirct ic Survey would not have me (1 lacked one vital quality), sri I would go one better and go 
is tar North as possible and ''I 'm go ing t o Greenland" became the war-cry. I trougtt the only map 
of Greenland in Stamfords and I earned the place-names. I wrote sway for piles of tourist brochures, 

asked everyone I met whet her they wanted to go to Greenland, rind general ty behaved as bet its one 
new to the business and thoroughly wit behind the ears. The fart that I was not mt,'sertemt by my 
I riorrds but Indulgenti y supported and encouraged by I tierri test i 'irs more to their loyalLy than to 
their wisdom! 

Miraculously, the whole thing began to take shape, and by the end of 1977 two of the final 
members were rirm:ru I teit - Have Stroud and Will iarrr ttiggs, 15,1 h if whtirmr I had mit in Iceland, and who 
were now sro,wed under by I troi r final examinations, lip to that t line my idea had tieen a two-rmmontti 
scir-nt it Ic expedition, possibly biased towards a botanical stirity of an area (unsper'i tied), my 
interest being more in the organ isat ion - putt ing sc ient: if icrrl 1 y competent people on the spot to 
do the work - than the st'ient I fic findings themselvr's, furring that Atiturriri, however, the entire 
exprd Lion took, if not a 'li-turn', I bin a very sharp right angle bend. The cause was little more 
than a chance remark: ''wtiil e you are ttiere why not have a look at sorTie White-fronts?" The next 
duy I sought out Dave and Wi 11 - ''ttavrr you ever heard of soniet Ii ing called the Greenland Wti ito-
tron Led Goose?" From that moment the world lay at our feet - 

Wi 1 I , a mad keen wildfowl or, and Rave, an enthusiastic ornithologist, took the hit between 
their teeth and were of .  t. The area we would visit was prescribed by the rather lirnitect nrinrter of 
areas known to be trequentert by the geese, and the t imirig by their tirer'iting cycle. Our intent was 
now clear. We would go to Greenland to ring White-fronted Geese, and titus we recruited our first 
ringer, Andy Gosler. 

Shortly after Chrir-tiruas 1977 we had our first proper meet iag and I was introduced to Tarry lox 
and Adie t-'irwles, both ardirrit, ornithologists and particularly interested in the Greenland White- 
iruntr-u which wintered a]rriost in their tiack-yard, On the Dyfi estuary roar Aberystwyth. To my 
anxiety I found that the 'bird-boys' had decided in no uncertain terms that the expedition was 
scieritit icaily valid only if we extended our brief to a stoity of the breeding tiiirlogy in all its 
drtai]r-;. 'l'tiis meant an extra two months in the field to give an awesome frelrt time of four months, 
and for the f i rst, t iwo I was seriously worried. A scheme f or t wo months seeinied loire-bra fried but 
feast lii e, an extra two months I was convinced wou l d make fIr,- whole expedition founder. it was too 
arnitri I iour-; even For me to rrwrrl low - or perhaps my ears rvr'r, ,t ry imu1 not? 

tlowevr'r ,  , there was no 1og i cat reason to d isagree - the rria;jor cost of the expedition was 
tramrsprirt and obviously this was unaffected by the lengltr of stay. I had reluctant ly to report 
that, logistics, whril e stra inert, would not trreak down completely given the restriction that we 
stayed rrernr the c:oast, and so the die was cast and the real work could begin. 

,Jot,s were parcelled out to memrbors, and we began the hard graft of tilarining the Sc ient ific 
n:amhrutitni , lund raising and trig ist lcs, We even ripi'rmed a tin i Id ing society a r'rioinl and began to 
rice i vir fie r sona 1 coOt ri tar I iii mis . F i rr a 1 s camp and worm t, a; iti (I expedition menmrhe r r, . Jobs were 
reallocated and by October 1978 we were left with a hard core of five people - often separated by 
truritlrerts of rail es and yet miraculously held togettier by an almost fanatical lrurliose. 

David had from the start, taken on the job of dot ining the scientific projects and 0(10 ipment 
his library of photocopies became ponderorts, and to my il art, he appeared to be ctragg ing high 
technology into tehaviriur;r I observat ion, the would emerge periodically wit h a new irrack-prit idea, 
circuit diagrams and soldering irons, new theories and unending enttiusiasrn - in retrospect artist of 
these paid off. Tony Fox took over the cheque-hook and kept - and is at ii I keeping as I write - 
detailed accounts of every transaction, the had the rtmil ity to keep the ptirse-strings t igtil and I 
feel it is the greatest comr1 inrent It, trim that every one of ins, when we needed aioney for our 
project, wondered if we would be able to persuade turn that our prirticul ar purchase was deserving. 
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i\die Fowl es was more familiar with Chaucer than expedition equipment and yet, when asked took 
over the whole of the equipment ordering most diligently, lie even mastered the delicate art of 

the sewing machine to pot the finishing touches to our tents. 

Will Higgs shouldered the thankless task of secretary like a man (unbiased statement) and 

kept the whole show on the road; he acqu iced information, permission and money by continuous 
effort over the best part of a year. Without his energy and drive we could not have achieved so 
much in so short a time. During this period we acquired our scientific advisers and received the 
pat ronagi' of Sir Pet or Scott . We printed notepaper and a prospect us, and visited the Wildfowl 
Trust, where we were met with less sceptic ism than I would have expected. Our greatest compi iment 

was ''Well , at least you (loll' t want to go this -iuniirrer" . We were promised Darvic p1 ast Ic for rings, 

arid then a great step - WAGItI promised a substantial donation. We had achieved credibility! 

The office we had been so generously given by the Botany Department at Aberystwyth hummed 
with act iv ity, correspondence and an ever rising tide of money as the fund thermometer rose 
imperceptrhly into the "irresponsibility belt", where we didn't have quite enough money, but 
would go anyway, and cope with the consequences later! Then, after a successful interview at 
Kensington Gore with the Royal Geographical Society and the Mount Everest Foundation, leading to 
recognition from both, the money really began to roll in. With it  leap we were home and clear, 

with enough money to send ten people and the thermometer still rising. 

Two ringers, Phil Be [man and Paul inc Edd ings, had been introduced to us and Phil took over 
the ringing arrangements from Andy who was by now lacing finals and short of time. But we coveted 
a doctor. We just couldn't see how we could manage four months in the field without one, and so 
we placed an advert in the New 9e1er1-ist and the British Medical Journal. More than any other statement 
I think this sums up the incredible optimism of the members at that time: 

"Expedition to Greenland requires medically qualified ornithologist/ 
ringer for four months end of April. Danish/Mountaineering advantageous." 

Superman, as he was immediately christened, materialised in the shape of John Bell - not a medic, 

(rut with Antarctic experience, an unnaturally even temper, loads of common sense, and a penchant 
for heavy rock music and fast motorcycles. With the help of' Dr Stroud he immediately took on 
the task of organising the first-aid and medicine chest. His patent cure for all ills was 
Senakot and Distalgesic' . Mercifully the threat was enough, and he never had to use either. 

We began to forge contacts with Denmark and having found that written communication was a 
rather lengthy business, inserted an advert in the local student newsheet: 

"WANTEl) altruistic Danish speaker to make exciting phone 
calls to Greenland and Denmark." 

Olaf Jones proved to he just that, and soon calls to those countries became commonplace. This 
culminated in Will 's vistt to Copenhagen to meet some of the people professionally concerned with 

Greenland. lie came back with it large donation from the World Wildlife Fund (Denmark) and a 

Danish Ornithologist, Jesper Madsen, who proved to he an incalculable asset to the expedition as 

a linguist, a scientist and a friend. Shortly afterwards, the third ringer was recruited, Phil 
')aviea, who started out convinced he was past it, and ended up passtng the rest of us! The Irish 
'onnect ion was made by John MCCormack, a resident of Wexford, where many of the geese winter. He 
turned out to be it prodigious stalker and the only man of the expedition to surround a lakeful 
of geese single-handed! 

With a frill complement of members spread about the countryside, fast cummunieat ion became it 
major problem. It was decided that the regular meetings of those present in Aherystwyth should be 
joined via the telephone to any member with a problem., progress report, or a desire for the latest 
news. This gave me at least the impression that we were 'a unit of people working together. 

The BAD', meanwhile, gave us a definite'maybe'to our request for transport on the most expensive 
leg of the journey, releasing money which could be used to hire a hel icopter - which, together with 
the possibility of an OAF air-drop, meant that we were no longer tied to the coast. At the same 
time Jesper brought us exciting news from Denmark in the form of air-surveyors' sightings of a 
'high density' of flightless geese in an area about 70 km north of Sndre StrØmtjord Air Base. 
Should we change tack and go here or stick to our original intention of studying a coastal region 
at Sydosthugt, Disko Ray? We had made several friendly contacts in the Sydostbugten area but the 
reports of geese from there were vague and the terrain promised to be very difficult for walking. 
On the other hand there was nothing to show that the geese had actually bred in the more southerly 
region. We took a gamble, amid much discussion, and opted for Eqalungmiut Nunat, the Char- 
fisherman' a land, at the head of Wagssugtoq. We chose for our base a unique area of valley, lake 
and plateau in the hope that this terrain would provide a variety of habitats, at least one of which 

night suit the geese 
flack in Aberystwyth the food was mounting up and packing began - a mammoth packing-weekend 

omd hours of dust-covered labour during the previous weeks had to be faced before this was completed. 
John Floyd spent the tot towing weeks either up to his eyebrows in powdered milk or wielding an 
'agrav fog riachine making over 700 lirirvic rings. Life moved apace! Maps, rings, and aerial 
phr r ographa came ii, from Denmark. The h ide and canoes were built in Essex and the equ .ipiiient was 
slowly brought together from all corners of the country. We were given a radio course by Racal-
'lire tirom in Heading, and a first aid course in Aherystwyth. Fibre pile suits were cut out of a 
vast carpet-sized roil of green material and stitched together by no less than a quarter of a mile 

of cot ton thread wielded stoically by my met her who was 'on hol iday" in Aberystwyt h. Bales of 
rmnsqu ito net t i rig dat irig from a long forgot ten eastern expedition were attached by Velcro to the 
tent doors, in what turned out to be an abort ive attempt at mosquito proofing. Finally, everything 

we would need for our four months of self-sufficiency was packed into tea-chests and piled into a 
hired van. The journey to OAF Lyneharn must have been a nightmare as the van was grossly overloaded 
anml the passenger was in danger of being crushed beneath a pile of' mobile crates and huge blocks 
of cheese every time it slowed down. 

The final weeks were spent by various members rushing around in their own whirlwinds on their 
territory. Last riinute items were rushed in and packed into personal kit while we tried to 

encompass the idea that we were really going to Greenland. Our final gathering at David's house 
in Psnghourne was rife with supreased excitement and with our breath held in disbelief we were on 
the threshold of our dream. 
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C 2 THE BEGINNING (2-5 MAY) 
A. P. Powles 

The curtains were thrown hack in the early hours of 2 May and we looked out on a beautiful, 
crisp English morning. Preparations were over and the expedition had now begun. The male contingent 
of the advance party had enjoyed the kind hospitality of the Stroud family for a few days prior to 
departure while the finishing touches were put to our plans. We breakfasted quickly, though 
lavishly (every taste of real food" was now to he treasured as a fond memory for the coming months), 
and packed our personal gear into the convoy of cars gathered on the drive. 

We were well on schedule as we headed down the M4 through the bright sunshine to RAF Lyneham, 
taking in our last glimpses of English countryside. Hercules 206 was still being leaded when we 
arrived and the flight eventually left an hour late. This gave us one last chance to enjoy the 
vagaries of British weather as it began to snow on that perfect Spring day. By the time we took 
off the snow was driving steadily across the runway - a foretaste of the climate we were heading 
for. Bowever, we were not flying direct to Greenland as the Hercules had first to deliver supplies 
to the air-base at Goose Bay, Labrador, in Canada and we were to spend the night there. 

The air-crew had warned us that facilities on board the Hercules were spartan, but in fact we 
were all surprised at the relative comfort in the cargo-hold considering that it is essentially a 
transport plane. Admittedly there was little room to stretch one's legs - but it was the two and 
a half tons of our own equipment that took up the space. Once airborne we crowded to the windows 
awe-struck as the industrial scene of South Wales unfolded below us. Pembrokeshire, Skomer Island, 
and Southern Fire followed before we headed out across the blue Atlantic. During the flight the 
crew treated each of us to a visit up to the cockpit to marvel at the amazing battery of dials - 
an unforgettable experience. 

Seven hours later the snow-clad mountains of Canada began to peep through the clouds at us, 
though sadly the cloud cover was too dense to get much of an idea of the landscape below, Goose 
Bay itself is uninspiring: tall, square, featureless buildings scattered in hiocks over the dusty 
base. The surrounding countryside was no doubt typical of this part of Canada, an endless vista 
of dark conifer forests, a line of mountains just visible on the horizon. We'd all brushed up on 
our knowledge of North American birds and had high hopes of seeing such exotics as juncoes, kinglets, 
and flickers but the truth of the matter was that these vast forests had a very sparse bird-life; 
in three hours we saw one Raven! 

After tea we made use of the remaining daylight hours to explore a little way into the pines 
and here we had more success, seeing nine species in all. The best of these by far were a pair of 
Bed-tailed Hawks circling over the conifers and calling to each other. I do not doubt that the 
pine forests generally lack a dense population of birds but the immediate environs of Goose Bay 
must surely suffer from the indiscriminate tipping of waste; the rivers literally ran red with the 
'blood' of rusted oil cans. Evidence of considerable shooting suggests that this pastime contributes 
significantly to the absence of bird-song. 

As the light failed we retreated to the NCO's club - four months without beer was a daunting 
prospect. For the next four hours we acquainted ourselves with several pints and talked to Capt. 
Phil Sharman, our pilot. Finally, at 02.00 hours local time, we sauntered back to the insufferable 
central heating of 481 barracks and went quickly to sleep. 

I've no idea what woke me at 05.45 hours; perhaps it was the soldier singing an obscene version 
of 'Mother Kelly's Doorstep' in the showers. I duly roused John Floyd, Tony and Dave and we set off 
into the drizzle for a spot of pre-breakfast bird-watching. It was typically unrewarding, although 
a chorus of drumming Three-toed Woodpeckers in the pines below us made it almost worthwhile. 
Breakfast, then straight over to the Hercules as it was being loaded, and airborne once more by 
10.15 hours. 

Today the cloud was very dense so again we were unable to see any land beneath; it's strange 
to leave a rain-sodden world and enter the permanent sunshine in blue sky above a layer of blinding 
white. Two hours later we had glimpses of sea with scattered pieces of ice and then suddenly we 
were told to don life-jackets as we were descending. For five minutes we dropped through the cloud 
and then this dramatically disappeared to reveal a most incredible, and indescribable, view: ice-
mirror lakes glittered in the snow-capped mountains - the jagged, barren beauty of rock - as they 
fell steeply into the frozen sea. A fairy-tale landscape. The Hercules then headed due east and 
followed a fjord into Kangerdlugssuaq (Sndre Strmfjord); the snow petered out quickly inland and 
the mountains rolled more gently. 

The next destination was our Drop Zone in Eqalungmiut- Nunãt and the loadmaster and his team 
began preparing our gear for the air-drop, The RAF were using the requirements of the expedition 
as a training run for low-level flying, navigation, and air-drop techniques so for the next two 
hours we were treated to a sensational flying display as the aircraft manoeuvered in and out of 
the valleys. At Eqalungmiut Nunat we overflew the area chosen for the drop and began a series of 
eight runs which circled the Imajuitsoq massif; at times the huge plane was only 35 m above the 
ground. The first load to be jettisoned was attached to a pink parachute as a marker and the next 
seven came down efficiently within a 100 m radius. There was only one hitch to this success: a 
parachute came off the box containing most of our scientific equipment and it hit the ground with a 
sickening thud. We feared the worst but there was obviously nothing we could do about it. 

I'm told that the whole of this low-level flight was a once in a lifetime event but I'm afraid 
I suffered greatly from the oscillations of the aircraft and for two hours I felt the need to 
clutch onto my NATO sick-hag. Although we were told that it was a very smooth ride, six of us 
succumbed to the twistings of the plane and in fairness I most add that several of the crew did as 
well. Hence it was a very bedraggled expedition that sat on the runway at Sndre StrØmfjord Air 
Ease awaiting transport, though spirits were raised by the sight of five Snow Buntings that flew 
overhead. Through the kind offices of the Commander, we were able to stay at the plush hotel 
reserved for the air-crew and to enjoy a couple of dys of luxury before we resigned ourselves to 
the rigours of the tundra. 

The air-base is effectively split into two by the runway, the north side composed of the 
civilian settlement connected with the SAS commercial airlines and the south side reserved for 
USAF mil i tory personnel. It is much smal 1 or than the Goose Bay rnonst or, is linked on ho Li silOs 
by mountains, and the grey-milk fjord runs down past the hto1 . The scenery isn't exact I y hr,',,th-
taking but the ice-cap is vlsi bLe some thirty kilornetres distant and that makes It quite special 
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in the evening we made our way over to the bar and chatted with the crew of the flercul ea once 

mere. We owe a great deal to them, and their friendl mess and interest in the expedition was most 
encouraging. It was at this time, in the early hours of 4 May, that we learnt of the election ol 
our first female Prime Minister. What kind of Britain awaited our return? 

Next day, while the others arranged final details with the authorities, John Floyd and I climbed 
to the top of the ridge north of the base. It was a heautiful warm day, hardly what we had expected, 
and the views were magnificent with the ice-cap gleaming prominently to the east. On our descent 
we disturbed an Arctic Hare which casually moved a little further off and then sat up on its hack 
legs to stare curiously at us. 

Back down at the terminal , the SA.S flight from Copenhagen had arrived and we gathered to 
welcome our leader, Al ison, who was prevented from travelling with us by RAF policy - No Women 

Allowed. Then it was over to the runway to wave goodbye to our friendly Hercules on its way to 
Qanaq and colder climes. The rest of the day was spent relaxing and conserving energy for tomorrow's 
strenuous task of setting up Base Camp, although we did allow ourselves one last visit to the bar 
for a final reminder of what we were to miss. Late-night packing and excited chatter meant that 
we got to bed at 02.45 hours, 

Three hours later and the time had come to get the expedition proper underway. We made full 
use of our last civilised meal and then trudged over, under heavy packs, to the Danish side. Even 
at this hour of the morning the sun was blistering and the skies crystal clear. 

3 Attttl VA!. TN E ALINGETIJT NUNAT AND ESTABLISH INS bASE CAMP (5-8 lAY) 
A. M. V. tligjs 

Of al l the possible ways to travel on an expedition, the helicopter gets my vote. For one 
lb ng ii gives an exped it ion that aura of autherit icity that arriving by SAS jet never could. As we 
'neaged our l,aggage in the net beh md the pilot's seat and set tled ourselves into the slung canvas 
seal a of the 558 Sikorsky that was to take us into the field, T was COnSciOUS of both a tremendous 
sense of achievement and of excitement at set t ing my f i rst foot on ((((known territory. The mot ion 

f 1 he helicopter was quite unlike that of an aeroplane; it throbbed viol ently in response to the 
engine, and yet we lifted and travelled without any sense of rnovem5nt 

The day was hot and cloud Less so that as we flew the distorted shadow of the chopper hopped and 
glided across the hillock; below. I found it impossible to gauge either our height or the size of 
t he features we passed over until my attention was drawn to some small white specks alleged to be 
Caribou. I began to apprec iste the seal e of the terrain and the size of the lakes that littered 
the landscape. Most stunning of all were the vast muddy valleys. Altbough I had realised from the 
'flaps t hat they were wide and braided by rivers, I was unprepared for the fact that the breadth of 

he val fey was impassahl e, covered by what turned out to be fine glacial mud, liquid under a frozen 
crust, and netted by milky rivers flowing from the ice-cap. Two such valleys separated us from the 
nearest outpost of humanity, 75 km away - we would he truly isolated in our chosen area! 

The pilot homed in or; our DZ with little difficulty. The compactness of the dropping zone was 
quite impressive, in some cases the loads had landed uncomiortabl y close together so that the 'chutes 
were flapping together in tangled groups. The last time I had seen these packing cases was in 
Aberystwyth, meeting them again here made me feel rather like Stanley as he strode to meet Dr. 
I,ivingstone. With the chopper duly unloaded and the pilot having settled down for a brief rest, we 
wandered over to inspect the condition of the loads. The 'Dangerous Air Cargoes' crate which 
contained tietafuel, Pri uses, matches and an array of glassware and chemicals had become detached 
from its parachute before impact. Its contents were strewn over quite a large area of tundra in 
small pieces - the Daygluw orange tape which signified danger winked out at us from willow bushes 
and tussocks of frozen grass. Some Metafuel remained in boxes, most was powdered finely amongst the 
dead vegetation. Primuses were dented or broken and the chemicals had evaporated into the clear,  
Greenland air. In the few minutes before the chopper left I scribbled a note to Phil Davies 
wfiit; sums up our loss and my anxiety rather well 

Imperative you bring 60x boxes of Metafuel , 20 tablets in each. 
Repeat. 60 BOXES METAFUEL. Can cope with food probl em ...... 

The food loads had suffered mixed fortunes. The biscuits had landed intact to a crumb. One 
1-ton load was perfect , but the other was S scene of disaster, The fact that all three canoes 
had been writ ten off in the landing was bard y noticeable compared to the havoc wreaked among the 
Ca! or; bags. Splintering tea-chests had ripped through the polythene bags, most of which had burst 
on impact anyway. The result , when the canvas cover was pul led away, was a sickening morass of 
tea, sugar, porridge, soup and TV!', liberally laced with splinters and shredded polythene. The tins 
of jam looked as if they had been hit with a 12-pound hammer and were oozinig happily in a corner 
over a pile of crumbs which had once been a cake. I realised in horror that this mess represented 
half our food, if we could salvage it we would need containers, and the one thing we did not have 
were spare food bags. 

The hero of the hour was undoubtedly Steen Malmquist (the manager of SØndre Strmf,lord Airport) 
who had flown out with us to see us safely ensconced. He returned in the afternoon with three 
Danish journalists and a large quantity of polythene bags, landing his light plane on the frozen 
west Eqalungmiul tasia. 'l'owards evening we abandoned the salvaging attempt, knowing that all the 
food was at least in water-tight containers, even if quantities of it were irretrievably mixed up. 
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The following morning dawned drizzly. If we had arrived one day later we would have lost half 
of our food to rehydration! The equipment already dumped at the site selected for Base Camp was 
covered only by a blue parachute which was weeping turquoise dye over everything, but after it 
considerable amount of chivvying we began the job of humping loads, setting up base, and getting 
everything under wraps. By the following afternoon the expedition could begin and the boys decided 
to 'nip down to the fjord' with the radios to try them out. They returned hours later utterly 
exhausted after a 20 km hike and a 200 m climb, determined not to be fooled by the clarity of the 
Greenland air again. This, coupled with a lack of familiarity with the scale of the landscape, 
meant that we were as yet totally unable to judge distances, a potentaally dangerous failing. 

L)uring the next few days we concentrated on things domestic. John Bell built a lean-to 
against the mess-tent to house personal and scientific equipment, wi th cupboards and seats. Our 
radio schedules with Sisinriut were completely unsuccessful, even with the dipole aerial set on top 
of a 500 m ridge. 

My all-consuming problem was whether we should send a party at once to SØndre StrØmf,jord Air 
Base to obtain new radios, or wait for an emergency before sending runners. From our recce in the 
hel icopter the return trip seemed long, dangerous, and uncertain of success. In the end I decided 
to gamble and risk the journey only in an emergency, so we settled down to abortive radio schedules 
every night, until we managed to raise the GGU on the evening of 24 June. 

The f irst  scientific meet ing of the expedition led to a dcci sion to estahi I sh a goose-watching 
camp at the bottom of the valley, as a few geese had been neon there on the first walk. Jesper and 
'I'ony eagerly volunt eered and descended, aided by Ad r Ian and me as paek-Iicrse.' . ReturninV up the 
north side of the valley we stumbled across our first evidence of breeding geese - a predated lest 
with the skeletal head of the female buried nearby in the grass. This was an occasion for great 
rejoicing and sighs of relief all around; there was now at least a good chance that we would have 
breeding geese in our chosen area. 

C4 LIFE IN BASE CAMP (MAY - AUGUST) 

A. D. Fox 

Whereas we had originally planned that our Rase Camp should be little more than a food and 
equipment dump, in fact it rapidly developed into an institution, a home from home, that filled a 
special place in what we came to know as the 'Greenland Experience' . It seems apposite to include 
here a description of the 'atmosphere' of that loose colony of tents that so coloured our 
responses to the events of the whole expedition. 

Of course, we all had our own private reasons for gui ng to Greenland; the I ink, however, was 
more than a fair shsre of escapism. Even those of us fortunate enough to live in rather remote parts 
of Mid-Wales would concede to at least some desire to leave behind the rigours of Twentieth Century 
life. This made the Base Camp phenomenon all the more remarkable. For four months it was very 
much our home and the centre of all activities. There we were, twelve Europeans thrust into the 
Arctic tundra, clinging to a few tenuous anchorages of the existence we had left behind. 

The first priority on arrival in Fqalungmiut Nunt was to establish a base for our project. 
Our choice was a fine one, its only fault, for me at least, lay in the 2 km march up from the Drop 
Zone, a fact that forced some of the group to accept fitness rather earlier than anticipated. 
Nevertheless, the position was ideal: a small scatter of moraine humunoc:ks set in the shelter of 
Needle Cairn Heights and the Crusties, with an associated stream pouring clear, white water fresh 
from the lip of the frozen plateau above. The site was furnished with a magnificent view down 
Goose Valley to the fjord beyond, a view that was to replace wallpaper and bathroom mirror in its 
very familiarity. Behind, the Crusties and their distinctive profile rose solid and reliable. 

The nature of the moraine substrate, being soft and dry, meant that, in spite of the permafrost 
petrifying all but the very top layer of soil, fewer tent pegs were spent in anger than might have 
been anticipated. Later, the icy grip on the soil relaxed and we were no longer treated to the 
crouching figure of Mr Bell tapping in tent pegs long after lights-out as the ice forced them 
gently skywards. The site even offered a discrete depression amongst the hummocks for an excellent 
latrine-with-a-view, although its construction, through a frozen watertable, was problematical. 

Man's yearning to make a mark on the landscape was quickly and lustily satisfied. The obligatory 
flag-pole was raised as a plea to the radio waves that were never to reach us but, for a while, it 
formed the focal point of the camp and it gave us a pioneering thrill to raise the Union Jack and 
Danish ensign in a corner of a strange and foreign land. 'Ecuwever, it was the erect ion of the mesa 
tent, itself a pioneer of many distant shores, which really signalled the establishment of our rule. 
The very able Mr. Riggs produced a Chinese-style, floor-hugging table from unpromising off-cuts, 
and the tea-chests that had escaped damage in the drop formed the basis of the kitchen suite. The 
Dartford Warbler on the calendar gave a curious reminder of home and may have been responsible for 
the inexplicable whiff of gorse-fragrance which many members claimed to have experienced. The fl,uor 
was quickly paved with slabs dragged precariously at risk of permanent injury to their bearers, from 
a perched quarry above Base Camp. Indeed, more than one of the valiant quarrymen was witnessed lying 
tortoise-like on his back, unable to struggle hack to his feet, slab strapped to his pack-frame. 

The Royal Air Force had very kindly donated vast amounts of water-proof material and several 
kilometres of rope in the form of parachutes. The bags which had contained them were stuffed with 
packing material, adding comfort to function, and if the three-piece suite didn't quite match 
nobody minded too much. Suddenly, the Base Camp phenomenon was horn - the distraction complete. 
With several sackfuls of tea-bags, an inexhaustible supply of water and suitably enormous Primus 
stoves, we had comfort and all the facilities we could want. 

During the first few weeks, the cluster of small tents multiplied and the extensions to the 
green mess tent proliferated; at the hands of JR a couple of SEAC parachutes became a store, bravely 
surviving to protect our possessions to the very end despite later indications of imminent collapse. 
Behind the main tent a massive polythene greenhouse took shape, providing excellent laboratory-corn-
study facilities and doubling as an extension to the banqueting hall when a capacity crowd was 
expected for one of Alimon's sumptuous gastronomic occasions. In spite of the meagre rations and 
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inadequate cooking equipment, these feasts were nothing short of i- ute cuisine andwere important for 

the celebration of birthdays and unbirthdays alike, in helping morale along, and providing an 
excuse for the entire group to gather as one about a single 'table'. 

The trouble was, that once enclosed and bathed within the eerie green light of its inner sanctum, 
it was curiously difficult to leave the mess tent. Porridge parties often spanned whole days and 
nights as participants caine and went, providing conversation and euphoria which at times questioned 
the very contents of the oats packet. Tea, so lovingly prepared in the Empire of old, was hopelessly 
adulterated. Initially prepared by the early bird, the tea would then brew, steam, and stew 
throughout the day, passing around and through the gathered addicts at alarming rates. The Great 
British Bladder came through the ordeal with flying colours. Despite the quirks and vagaries of 
such a small group, the beverage was comsumed to the satistaction of all, from JO's often tardy 
plea for a cup of tea hardly tainted by a tea-bag to Dave's extraordinary capacity to imbibe cold, 
stewed sludge complete with liranchiopuds. Indeed, Mr. Stroud's "Jolly Green Giant" pint mug 
quickly developed a considerable deposition of tannin which grew almost visibly like some curious 
coral, diminishing the volume of the vassel and apparently having several discernible trophic 
levels at the end of four months. Disembowelled tea-bags brought a quality of tilth hitherto 
unrivalled in the Arctic, and the vegetation shrunk back from the bounds of the camp in horror. Only 
the confiding Lapland Buntings with their endless curiosity ventured into the camp, even entering 
the tents to be given 'Original Nut Crunchy' in exchange for their vital statistics. 

Without radio contact with the outside world during the first two months we had to be content 
with one-way conversations with the transistor radio in Base Camp. John Peel became a necessity, 
while the 'Voice of America' gave us a new perspective on the world and our French was stretched by 
the Canadian services, It was undoubtedly the combination of the NRC World Service and daily 

readings from Green 1., Greenwood and hamilton Bailey's Physical Signs in Clinical Surgery that stood 

between the group and insanity. 

As the sphere of human influence spread across the I tint!, grotesque shapes adorned with unment ion-

able items of underclothing began to appear between the lamilar outlines of the tents as the antler-
gatherers harvested their bounty. Ideal perches for birds, these became the setting for encounters 
between l,apland Buntings and seine of John Floyd's more vocal socks. 

Although it was planned to establish a rota of tasks delegated to the 'Camp Attendant', the 

arrangement largely fell into disuse and a vague anarchy proved almost functional, albeit at the 
expense of the 1 ikes of Ado, whose proven skills in the sphere of water-gathering and washing up 

in cold Ii's were tried to the extreme. It is undoubtedly of considerable importance to delegale 
someone for this purpose, as without an appointed person the tint inished tasks could well have 
re-tul ted in friction within the group. The result of many rroals,' onsumed during several sit tings 

each day in the mess tent was aparaffin-drenched table with accumulations of miscellaneous powders. 
This inevitably led to a rather untoward, although not particularly serious, tire under the table 
towards the end of our St SY. The household authorities subsequently ordered a rather more rigorous 

approach to camp tidiness. 

Towards the end of June, the arrival of the ringing party caused a greater degree of urban 

sprawl . The need to mist-net in relatively undisturbed areas ol scrub meant that satell ite camps 
sprang up just outside the main sphere of influence, and new tracks began to appear through the 
new-grown grass slopes. With the arrival of the new personnel caine the added bonus of the mosquitoes 
and black-flies, so gloriously absent throughout the first two months. The team had taken a strange 
assortment of insect-repellent devices, most of which, in fairness, were reasonably effective. 
Perhaps the most bizarre were the "Moon Tiger" mosquito coils, a joss-stick to be burnt in confined 
areas and guaranteed to give "restful and peaceful nights without being troubled by indiscriminate 
mosquitoes". This may work well in the Orient but the Arctic Pipterans appeared to suffer less 
from the effects of the smoke than the human beings incarcerated therewith. It was generally 
agreed that a packet of' Woodbines' would have been equally effective and far less damaging to our 
health. The ringing group was well prepared with small electronic buzzing gadgets about their necks 

to repel the Dipteran onslaught. Their efficacy was hotly contested, and the source of considerable 
amusement, as we were whined and dined to a perpetual hum from the corner. The Green Tent was ideal 
for late evening gatherings of mosquitoes; the effect of warm bodies and several sittings of food 
and drink was to heat the ridge of the tent to inordinate levels, extending the dipteran day by 
several hours. From the tent ridge, thousands of mosquitoes would look down in total disbelief at 
the sumptuous human incal arrayed before them and, quite helpless, we would be bitten until the early 
hours in those few spots of exposed flesh missed during the last application of repellent. 

As the summer progressed, the river that had provided so much tea-drinking began to dry up and 
the appointed water-purveyor found himself struggling further and further to provide clean water for 
the ever tea-hungry residents. The camp-site became drier and dustier as all traces of plant life 
vanished from the vicinity. It was perhaps as well that during much of July the group was based well 
away from the Base Camp region in the pursuit of geese. The latrine in the meantime had indeed 
turned into a bog, a botanical lesson learnt by all; we shall , I suspect, all be able to recognise 
frozen moss mat next time and steer well away in future sewage projects. 

TI,. 5,11nmuiutjon of inoteil in such it camp is remarkahle indeed. Our clearing up operations 
took several days as we burned everything in a desperate attempt to fall within the neiicopier 
weight restriction. The vast accumulation of gear and samples was packed up and the litter, such 
as there was, gathered, and fired by Phil Davies who leaned stoically over a fire that was to burn 
for ntamiy days. Strange, then, to view on the morning of our departure, the ghosts of favoured 
tent sites, the well-trodden tracks to stream and latrine, and the outlines of the constructions 
that had stood for so long. A ceremonial cairn was built by Will and adorned with a fine set of 
antlers and, as the helicopter appeared away to the south, we all pondered for a while on this place 

that had meant so much for four months. As the chopper tnuk off, banked, and gathered height, 
there was just a fleeting glimpse of the skeleton of something we were unlikely to return to, and we 
all swapped the experiences of the last four months for the familiar shapes of Sndre Strmfjord 
Air Base. 

The stage having thus been set, let us return to the second week of May and a chronological 
account of the adventures of the expedition and our responses to the wilderness around us. 
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1' 5 KUK MARSHES - FIRST TREK (7-13 MAY) 
J. Madsen 

After the first reconnaissance down through the valley to Kuk Marshes on 7 May, where we had 
seen the first geese, Tony and I decided to travel hack down to observe the geese as they arrived. Assisted by Adrian and Alison , we let t BC on 9 May and once again we experienced our lack of fit ness 
as we trekked through the vast land of high, dead grass and wi 1 low scrub. More or less exhausted, 
we pitched camp at the jut low of Afon Char to ttanx Lake (and from then on all our tent pegs showed 
unmistakeal'le signs of having been hammered into the frozen ground), close to an old camp-site used by Green] and cc hunters with the typical remains of modern man. 

The jo] lowing days were spent concentrat ing ent irely on the goose observations. From a hill-lop above the marsh we surveyed the entire area, wat ching the feeding ado] to and the passage of geese from the south. The days were pleasant with the wariritli of the sort and only slight winds, making our 
observations cor:ifortahle . On 12-13 'lay we stayed on the hill I hroughiou t the night, and as soon at; 
the sun set hehi nd the western ridges temperatures ahrupl I y dropped helow freezing point We] 1-wrapped in several layers of warm cloth mg , we sat against a rock--humniccek , watching the geese and the scenery around us. No winds at irr Ing, a crystal clear sky and the lonely sounds of cacki ing geese and the 
sad harking of foxes in the d istant hi] Is. That night, I think, gave us for the first time a feel ing of how tin iqire this harsh, but beaut I hut environment was. Itur trig the en] cleat hours we kept 
shifts, so that one of us was on duty keeping an eye on the geese through the telescope while the 
other tried to get a lew hours sleep. The ice-cold telescope ocular stuck to the eye, the 
observer behind trying to keep warm while the sleeping bag froze over from the condensation coming 
from inside 

The morn ing sun greeted us and, sat isf ted, we finished our observa t loris at 10.00 hours. Very 
tired, we staggered hack to our camp for much needed food and sleep. In the sfternoon Adrian, 
David and John F. caine down from BC in order to lay out the breeding bird census grid and to 
take over our observations. 

C 6 THE FIRST GI,ACIER ATTEMPT (11-12 MAY) 

W. J. tiijj 

With Base Camp established and goose observat ions under way Al ison and I chose to try to reach the snout of the local glacier which discharges into the head of the fjord-vall ey visible from Base 
Camp, The Greenlandic name for this glacier is Inugpait, quat, which I was later told meant "many 
people's urine" .So, on the ibm ing of t he eleventh, we booked ourse] vos out for two days, tacked our gear and set out front base in mid-mornting. 

We descended to east Eqalungwiut tasia and walked the cut ire length on the ice. B idgc'way Marshes, 
the extensive area of marsh at the head of the lake, held Mallards, Carihou, two foxes and it pair 
of geese which flew up from near the lake and circled around its twice before returning to the same spot. Very interesting - perhaps a nesting pair? Ni) time to lose though, so onward to fi rid ten more geese higher up the marsh. 

A deep gui ly was chosen as a route up the very smooth, steep slope now lacing its, a very arduous 
and increasingly dangerous ascent. Where the gully became steeper and narrower towards the top it 
was choked with large boulders and smaller areas of extremely smooth, hard ice which was impossible 
to walk on and had to be crawled over when they could not he tivuided. Th ta was a marked contrast 
to the lake-ice which had a crunchy, easy-to-walk-on sum face. 

By mid-afternoon we had conquered this obstacle however, and had lunch on the pta toant proper. 
here the inadequacy of the 1 :250 000 flaps showed up - ridges, peaks, small lakes and vcii I eys were all missing. We got a -t rttte lost and hail triirthhe with the crirriptiss but, thanks to the disi inc'tive 
shapes of the larger lakes marked, we found our way to a recicgnisable spot on the fjord-va] .1 ey 
side, 4-5 Ion from the glacier. The frozen lakes were very useful as easy-wa] king sections, as well 
as land marks. 

- 

The plateau, at an altitude of 500 a, was a novel envi rontnient for rae, a memorable comhinat ion 
of stark contrasts and vivid impressions: the absolute silerten:t except for the sound of wing betits 
or a goose or raven audi ble high overhead; the coldness of the air and the heat of the attn; a piebald 
landscape of dark rocks, scree and withered plants with br ii I cant snowbanks and frozen lakes; Wa Ler everywhere in the form of ice, snow, and frozen marshes but everything absolutely dry, the 
dead vegetation crumbling to dust as you walked through it. Walking across the plateau, in shirt 
sleeves, is hot, thirsty work but pause in the shadow and you are chilled to the boric. 

We had some exciting glimpses of the glacier during our sleep descent to the floor of the 
fjord-valley but we were so tired that we pitched our tent on the first good spot, ate our fill, and 
went to sleep. 

Next morning, we were ready to go at 10.30 hours, and chose to skirt the plateau region we 
had crossed and instead follow the side of the main valley. The fjord-valley was mcistly filled by 
extensive mud fiats with a very braided river of melt-water meandering across them; all of this was at the time covered by ttielting ice. Along the sides of the valley bottom were extensive sand dories and flat alluvial gravel-beds, but in some places the steep, rocky valley sides fell directly into 
the mud. Here there was a well-trodden Caribou path on which we nitade good time and it took us eight hours to regain the head of east Eqalungmiut tasia. 

At the lake head we found a pair of geese in the sante place as on our outward jonrmney arid also 
two foxes, one of which appeared to be as] eel) on the lake-ice. It bounded off at great speed as we 
approached; they run very strangely, the front legs leaving the ground in 1 title leaps. The lake 
was compl etely frozen on the south side where it is sbtuded by lnrisjuitsoq, hut on the north side it 
was exposed to the sun and we had some dil'ficulty getti rig to the bank, 

We disturbed another pair of geese in a small marsh on the lake-side and on reporting these 
sightings to the folks back at Base Camp we were tol.d that goose had been around the camp all day and resident' pairs had been noted in other areas. 
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C 7 FII1ST HALF: BASE CAUT AND GOOSE OBEEItVATION (19 MAY - 20 JUNE) 

The evening of it) May sw everyone at Base Camp for the tirst time in eleven days. Will and 
Jesper had just ret urned with the news that the ti rst goose nest had been found on the north face 
of Tma,juitsoq, leading to speculation that they were cliff-nesters after all. On the strength of 
this, the huge 'Celebrat ion' cake, brought all the way From l'anglcourne and now rather buckled after 

the air-drop, was started and greatly enjoyed. 

When the next day dawned Will's master plan rolled smoothly into action. Small groups were 

di spat ched with rid i coleus loads of ccli apsihl e hide in met re-square sect tons, and could he seen 

mit ruggt ing-  across l,akesneet to the south of east Eqaluligmimit tala !!avi ng part tally constructed 

he hide out of site of the nest about a kilometre away, the nest was visited. DISASTER - the egg 

had gone, possibly predated by a ttaven whose eyrie was 300 mi further along the same cl I ff, and the 

geese had disappeared. The rest of that day was spent in an unsuccessful search for another nest 

nearby. 

The tell owl mg week was spent searching for more nest s; pairs of geese on feeding areas were 

Wa tchemt in an at tempt to Ccii low them back to the nest on t heir  daily egg-I aying trips. Ad le and I 

remit in cit at la kesmeet and observed the geese arou rid east Eq alit ngni iut tins ia • wh il St Tony and John Ilel 1 

watctmed the birds on George 11 iut marsh. Will and Al ison vi snted Willow Valley and the area around 

I he ltidgeway Marshes. Jesper found himself a precarious camp-site at the west enmt of west Em1alungmiut 

I asia and John Floyd remai ned at Base Camp searching along the sides of Needle Cairn He ights and 

tipper Marsh 

The silence that had been such a noticeat,le fetitureot the environment on our arrival, and which 

had been described as so i nt,-nse that ''it presses aga list the sides of your head" (Floyd 1979), was 

now broken by a cacophony of sung The incessant melody of the 1.apland Bunt inga was also joined 
by Snow Runt ings and Wheat ears singing away no is ii y 

Strong winds caused semi-' trouble at Base Camp on the night of 24 May. The dipole mast tell 
town and John alone was faced with the task of try ing to prevent the new p01 ytheiie 'greenhouse' 

extension to the mess tent from taking off in winds gust mop up to eighty kilometres per hour. 

Fortunately, he succeeded. 

The C irst flowers were seen in this period, the earl i est noted being SaJIX arctophila on 23 May. 

The grass's were beg inn i nit to sprout green at their bases but it would he another month be fore the 

hi 1 Is wou ld stied their dusty brown winter mantle and turn green - 

27 May was a fortunate day. John Floyd found a goose nest near Rase Camp (OC1) and on his Way 

<town to Atierchar to in form Tony and John he flushed another sit t ing femal e ( RC2  ) from the grass 

si cities 'a hive George El tot The nests were visit emt the to t 1 owl rig day, the eggs were wet g  bed, and 

photoi.:raphed, and the time-lapse cameras were set up nearby. it was decided, in view of the proximity 
of the nest s to Base Camp, to search for another two days for a nest further away and more suitable 
for cont inilous (ibservat jam. If at the end of that t lime we had not found another nest then we would 
set up the hide near one of the two nests al ready discovered, 

The night of 27 May was muemoratil e for its coldness. At l,akesmeet a billy of curry left under 
the t'iysheet to hydrate gained an inch of ice in twenty minutes. It started to snow at midnight 

and bouts and socks,,,
froze solid and became most difficult to lIlt on. Fortunately, temperatures 

were this cold (-10 C) for emil y a few nights in May. Al though not a serious prohl em it could be 

very painful if the fingers became wet. The chore of washing-up was dreaded, as it would he at 
least twenty minutes before the finger-tips regained sensitivity. 

A I mail-out syst ernat I c search along t hi' sides of Neectl e Cairn Heights revealed another nest 
(RCI) on the evt-:ning of 30 May. As this was the furthest from Base Camp it was decided to move the 
hide there next day which typically, had the worst weather yet ericortnteret Driving snow, sleet 

and rain redo cc'd visibil it y and aside conch I ions most unpi eas;irit . The general thaw of the [mrevieus 
days had ra seal the iev''t a of t'qat urigmimit tas' and the St epping stories at I,akesmeet, were now 
covered by several i mmclii's of water, making the crossi rig hazardous . Eventual 1 y , thanks to magnificent 

ettlirts in appall ing coiid it ions, the hide was roconsl ructed that day near BC3. 

The first hide-watch set out from Base Camp for the hide tar too high up the slopes and were 

event 'ally forestal lemI in their t rrck towards False Fyr it' ('rag by dint of mitch shout i ng and wtii at Ic- 

hilowi rig before they were list for good. At lt). 00 hours we were safely install ,-'d in the hide and, 

ti:spit' it,(,poor visittil ity, we were confident that this  was the  real thing. Nottming could go' 
wrong this  t Dime. 

It snow,''t during most of 1 June and in the evening a t',hn wind blew up, driv ing a fine spray of 
m-ilimw I tarougii the cracks in the simle or the hide. By n ow the master-carpenter, John tIe) 1, had 
installed stielvi's and a primus stand and the hide was tiecotminrig quite cosy. The female goose remained 

sit t imig with her head on her back, cinderst andahl e in v jew of the conditions. However, doubt s 
hogan to creel) in titter the earlier optiainn of the log 'nt rica 

The sulodge bairn eye and an cmrange beak! ! For splodge now read female Greenland 
White-fronted Goose. I definitely saw this bird all last night." 

"Gonmd grief - I can actually see it!" 

"Can see the back more ci early now, wi th bead and hill facing this way.'' 
But hater: 

"Exami n ing the spot wtiere I reallij did (honest), I think, see a goose yesterday, - 

nothing visible at all. if the bird is there it's buried in snow." 

"Mmtst now say out of sight ' , since there is no shape that I can honestly say I 
think isa goose." 

"Nit apimirent change... the onl y reason I can think of to suggest that she isn't 
(toad is that the snow seems to melt quickest on her - body heat? 

And finally: 
"I have see not.h I rug goose-i ike all night." 

'Aiim I,e'itininrg to winder if the bird was ever in snglut. , and If it has atesert;ed.'' 
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By staring long enough at the nest we could convince ourselves that we were watching the hack of the 
goose, and I even went as far as drawing a head and beak in the log. The saga of Elsie the catatonic 
female' was to go on for another day yet. During 2 June we had the only case of sickness when one 
of the observers tried to (10 away with himself by drinking contaminated water in frustration at not 
being able to put anything more excit ing in the log than yet another head on hock 

When the nest mound was finally visited on the morning of 3 June it Was found that the nOst 
was deserted/predated and just the remains of one egg were 1 oft What had confused the watchers to 
an extent, was that the weather cr,ndit:ions for a considerable period of the watch had been sueb that 
the head on back behaviour "seen" was what would have been exo,'et 0(1. The whole joel dent cast the 
camp into a dark mood, but viewed in retrospect it is an interesting example of the way in which 
one's expectat ions can influence observations, in spite of attempts to he object i ye throughout. To 
make matters worse, an inspection of TtC' revealed that it too had been deserted/predated. These two 
foci dents, hr Inging to three the number of nests now destroyer!, did not ease the tensions bu tiding 
within the camp. 

After another day of unsuccessful searching for a nest, we moved the hide to its penultimate 
position (it was later moved to Base Camp as a wash house), above BCl during the hot afternoon of 
4 June. By now it was estimated that we had moved the 150 kg hide 11 km in distance and in height 
up 300 m; rather than take it all to bits again, it was carried with much effort in two halves to 
Observation Hill where it overlooked OC1. This time there was no mistaking a genuine female Anser 
albifrons flavirostris incuhat ing. It was even possible to count her hi ink rate! Soon the routine of 
the hide watch took over Base Camp and the gloom and irritation of the previous few days was dispelled. 

On several occasions we were disturbed by regular tapping noises on the door and scratchings on 
the roof. These turned out to be Lapland Runtings and Wheatears that had been getting ideas from 
Daphne du Maurier. It was particularly unnerving when they flew in through the window-slits and did 
a circuit of the hide before leaving the way they had entered, 

By 9 June the level of the lakes had risen considerably and it was not possible to cross 
Lakesmeet even with waders. Where previously there had been a tiny stream gurgling through the 
willows, was now a raging torent. An inflatable boat was left there together with lifejackets and 
a rope. By the second week in July the water level had dropped to the point where it was crossabie 
with Wellington hoots. 

Throughout 11 June the wind was increasing. At Base Camp that night the tents were firmly 
secured and large mountaineering ropes thrown over the mess tent (by this time living up to its name) 
and the extension. John Floyd was on hide duty and his final entries in the log indicate trouble 
ahead: 

24.18 Hide rocking violently in wind - earth in my eyes. 

24.23 Observation not completed because hide blew away. 

For objectivity, after a 150 kg wooden hide has just taken off from around you in winds gusting 
over 80 km h, that last statement deserves a prize. t'ortunately, there was no floor in the hide 
so the 2 in cube lifted off over John's head and came to rest 40 m further (town the hill, It tuok 
with it the telescopes, stopwatches, log books, Primus stove and all the paraphenal is that made 
life in the hide, If not comfortable, at least not too uncomfortable. At Base Camp the flight of 
the hide was witnessed and help was soon on the way. After retrieving most of the moveables, 
checking that the hide would not move further, and was out of sight of the nest, the company retired 
to Base Camp and demolished vast quantities of surplus porridge and gallons of tea. As we went 
morosely to 'bed' we reflected that the Chance Master, our pet divinity, had struck again ..... 

Amazingly It only required a few hours of impromptu carpentry the next day to restore the hide 
to something like its original condition. After losing the roof the box had been sufficiently 
flexible to deform and roll down the hill. Upon re-erection no chances were taken and it was firmly 
buried and roped in place. The watch resumed at midnight on 17 June, but it had started to snow and 
it was not possible to see whether 'Penelope' was still sitting. At 04.32 hours, however, she rose 
Phoenix-like from the snow where she had lain completely covered for at least four hours. 

The snow-clouds cleared away early that morning to give one of the most beautiful sights of the 
trip. An orange glow emanated from the fjord peaks to the west and the sky above them was pale blue 
and pink. Sharply contrasted with the pastel colours of the, sky was the harsh black and whi.te of the 
cliffs and slopes all around. As the snow-line progressed up the valley the sky brightened and the 
slopes were lit with the creamy-orange of an early morning sun. 

Throughout the following week life went on as normal at ttase Camp. The hide watches had completely 
taken over the routine of the camp and our activities centred around observation shifts in the two-
metre cube. The walls of the hide became an organ of introspective reflection and were covered with 
a fine selection of graffiti placed there in quiet moments. Many of these reflected the gastronomic 
cravings that were racking the camp at this time, for example: 

"There once was a guy in a hide, 
Whose hunger was oft surely tried, 
In the nest were the eggs, 
With eyes, bills and legs, 
So he ate them - poached, curried and fried." 

The hide watches were arranged on a basis of a five-hour shift every twenty hours, four people 
being responsible for each four-day period. Meanwhile the other four attended to the various 
scientific projects in hand and undertook exploratory hikes further and further afield as weather 
conditions ameliorated. On one of their periods off hide duty, the two Johns finally managed to 
get away to the glacier in the snow of 12 June. 
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1' 8 AN ATTEMPT TI) REACH JNTJGPAIT QPAT - Sl;CONP GlACIER ATTF.IIPT 
(12-17 JuNE) 1. fr'loyd 

Situated only 20 kin from Race Camp, I nugpait qiat made an obvious goal for an exploratory 

excursion. John Bell and I decided to devote one of the periods when we were not on hide duty to a 

hi he to the glacier. As spring progressed and the permafrost melted, the rivers had swollen, now 
they were near their peak and formed serious obstacles. To put one river behind us we set out on the 
evening of 12 June in a heavy shower of snow, gained a few miles and crossed I,akesnieet by boat before 
pitching camp. 

On 12 June we began in earnest, ci imbing out of our 'home' val icy via a low col and passing on down 
into the large valley which forms the southern border of Eqalungmlut Nuiiat and is a natural route to 

the glacier which fills its eastern end. Here it was a level expanse of mud and quicksand across 
which meandered a braided river system of opaque glacial milk. The flats were bounded by a high 

terrace of glacially deposited sands and gravels. 'I'his terrace seemed to be a sort of Caribou 
motorway. their wel i-worn tracks through the, .and dunes and grassy niarshes making our progress rapid, 
but further on a steep torrent cascading down the valley side and across our path brought us to a 

bait . We explored the whole I engtlm accessible to us and discovered that we had two opt ions we could 

swim across the stream where it joined the main river and was slow and broad or we could follow it 

high up the valley side where it leapt between rocks and was just narrow enough in one place for a 
risky jump. We decided to try the latter the following morning. 

After an uneasy night everything went according to plan and we were soon sate on the other bank. 
There we were rewarded by the sight of a waterfall with a circular rainbow, so vivid that I could 
see bright flashes of colour in individual water droplets, shimmering at a fantastic speed in front 

of my hand when I reached into the spray. 

As we continued along the valley the glacier came into view, very dry-looking, dirty-white ice, 
deeply furrowed and standing above the great heaps of its lermirmal moraine.. Confronted here by 

another river crossing our pal.h, we stopped. This river was 01 quite a different scale, it drained 
a long frontage of the ice-sheet to the north and dwarfed the rivers we had already crossed. it 

emerged from a long, deep gorge and spilled between huge rounded boulders before widening to join 
similar channels from the glacier and flow down the main valley. An exploration of the rocks in 
front of us showed us that crossing was out of the question here. Downstream the river was wide and 
fast, upstream the slicer ci it ts of the gorge, several hundred feet high, made the river itself 
inaccessible. We decided to camp here for the night and to explore upstream in the hope of finding 

a safe crossing next day. 

We cooked the evenirip '5 fo,,d on a primitive but effeel ive stone stove fuel led with dead wil low. 
Fires were against expedition policy because of the dry vegetation, but we had Inadvertently loft 
our paraff in behind at Rat ribow Falls and hence had no choice. The glowing embers and smoky flavours 
made a welcome change. 

June iS was the day of our attempt to cross what we su,on came to know as Parr icr River. We 

followed its course upstream for many kilometres before admitting defeat. We stepped from stone to 
stone far out into the power ful torrent at many p1 aces where rocks seemed to form natural causeways, 
only to be halted each time by a stretch of churning water too wide to Jump. 

Realising the futility of continuing further upstream we headed up a ridge overlooking the river 
and from a high hilltop looked out over the remaining ridges to the great gnarled dome of ice which 
stretched across the whole eastern horizon, banked high against the dark hills and slowly climbed 
to a white plain many times their height. Despite our failure to reach the ice we had been richly 
rewarded for our efforts as our walk along Barrier River took us to some breathtaking sights. We 
followed its gorge to a huge crashing waterfall, saw strange and beautiful wind-eroded rock, and 
many kilometres of this fine empty landscape. 

Next day we were up early to take a last look at the gorge and its surroundings before walking 
fiat fway back to base. The most iiemorahl e sight for me was the I act bend of Barr icr River swirl ing 

against the terrace on the valley side, eroding it visibly. Debris splashed into the water from 
an overhanging band of exposed permat rost every few seconds. 

We returned to base by the same route we had taken outwards, a relatively uneventful journey 
enlivened by the discovery of a drake Teal and a White-front's nesl with one egg. We were back in 
base on the evening of 17 June in time for a meal and a new cycle of watches in the hide. 

ç' 9 MIDSIJMMERS NIGHT AT 627 a (21-22 JUNE) 
J. Floyd 

As incuhat ion drew to a close and with 400 hours observation data behind us we decided to turn 
Midsummer's day into a "public holiday". The summer solstice took on a special significance in this 
arctic environment where the dependance of natural cycles upon the sun is so evident and so it made 
a good excuse for celebration. On the evening of the twenty-first Alison treated us all to the 

finest meal circumstances would permit: 

MENU 

Onion soup au gratin 

Brown bread 

Omelette in Cheese sauce 

Spaghetti Bolognaise 

Christmas Pudding 

Cof fee 

Cheese & Biscuits 

Celebration Cake. 
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We consumed it with ravenous festivity, perched on boxes and jerry cans in the makeshift scientific 
tent, feasting to repletion. 

Those still able to move and without commitments in the hide set off to see the midnight sun 
from 627 m, the highest summit in the vicinity. We arrived slightly late by my (subsequently 
discredited) calculation of sidereal time but, undeterred, we planted the Union Jack and the Danish 
Flag on the existing cairn and brewed tea. At first clouds hid the sun but eventually (probably 
close to solar midnight) it appeared, dramatically set amongst brooding clouds and shadowed ridges. 
The clouds were strange that night, from a high grey ceiling descended tufts of undulating fibres like 
resting tornadoes. Stretching away to the west, across the expansive plateau, a view of some 130 km, 
ridge after ridge of peaks faded away into darker shades of grey until a final ridge of peaks, blue 
mountains, proclaimed the coast itself. 

After rolling a few glacial erratic boulders over a cliff in a booming, echoing salute aounding 
out over the dark landscape, we headed for base. As we walked across the plateau a pair of geese 
took flight from a slope ahead, calling loudly, and a small, greenish ball of fluff came running 
and rolling down the slope. Cheeping weakly, the gosling tottered a few metres to a lake and swam 
a short distance before fixing its course and attention towards its. Soon it was clambering over our 
feet, then sitting relaxing while it casually preened in our cupped hands. Imprinting in action! 
The gosling was very young with thick olive down, enormous feet, and an egg-tooth. It did not want 
us to leave it behind and forced us to run. Al ter weakly tel lowing 01) the slope it  turned and 
circled back down to the lake again. Here it headed for a pair of lied-necked Plialaropes and desperately 
tried to adopt them as its next foster-parents. 

On our return to base the event took a new signi ficance: a note from a sleepy observer carried 
news of the successful hatch in Penelope's nest by the hide. The first half of our study was over 
and ml lef was mixed with a sense of achievement as commotion and dat ion reigned whilst we made plans 
for the next few days prior to the arrival of the ringing party. 

C 10 '101L ARRIVAL OF THE RINGING PARTY (25 & 26 JUNE) 
P. C. flivies 

At 06.30 hours (BST) en 25 June the remainder of the Greenland White-fronted Goose Study, Phil 
Belmari , John MCCormack  and I , set off for Greenland from RAN Lyneham, WI I tshire, to link up with 
l'aul inc Eddings who had already flown by commercial il ight to Sçindre Si rmfjord Air Base, and to 
join the main party in Eilalliiigmtut Nunat . We did not travel without certain misgivings; Paul inc had 
already established that the total Communications black-out shich had disturbed us since early May 
was between Base Camp and Sindre St rml.tord Air Base and not closer to home and that he] icopters 
could not he rel led upon even when booked far in advance (another expectit ion a lie met had waited eight 
days for theirs). 

We arrived at Sndre SI rmfjord Air Base at about 14 .00 hours (BET) rather the ivnrse for wear 
as two of us had been air-sick and, after a period during stile!, our puma were forcibly revised every 
half hour or so, Phil and haul  met inally left by tul icopter tsr Base Camp three hours later. John 
and I waited a nervous hour for something to go wrong, hut it didn't, and we were airborne again by 
18.00 hours. The views were exhilarating, especially in the direction of the ice-cap, about 32 km 
away, and after a forty-minute tl ight we landed at the Drop Zone, 2 km from Its -ic Camp. 

It was very interest ing to meet the Advance Party again and exchange news on the prey iumia two 
months, until they discovered the mail that I had brought out and then they all disappeared into 
private worlds of their own for the rest of the evening, their thoughts completely occupied by those 
they had left behind - a state of mind I came to understand well before the end of the expedition. 
We camped a I itt le away from Base Camp, by Goose River where the wil low was suit ic i cot 1 y dense to 
give some background to our ml st-nets. My last ing impression was of an out standi ngl y beaut iful 
country filled with Lapland Buntings. 

The next morning I was first up at 06.00 hours and unfurled the mist-nets we had set up the night 
before; the first bird caught itsel h just as breakfast was served. Cold porridge anyone? We spent 
the day ringing and being shown round by the 'locals' . The first day's ringing produced 32 hi rds: 
23 t.aptand Bunt ings (13 pul ii), 8 Redpolls, and one Bed-necked Phal arope. We had also had our f trot 
sightings of our main quarry, the Greenland White-fronted Goose. 

C 11 THE WALK TO THE NORTH VALI.EY (27 JUNE) 
J. lloyd 

At this point the Advance Party dispersed to explore the remoter parts of our region wtii] e ttii, 
ringers familiarised themselves with Goose Valley and its environs. For two months we had been more 
or less limited to the vicinity of our valley, both by the demands of the behavioural study and by 
the harshness of the conditions on the plateau. The chance to venture into unknown territory was 
eagerly welcomed. 

Eqalungmiut Nunat is bounded to the north by glacial meltwater flowing across salt levels in the 
deep North Valley. Our first visit there began at midnight on 26 June. The night was clear and 
still, the land's warmth rapidly radiated away through the thin arctic atmosphere and the pale blue 
sky. Ice crystals spread across open water, creasing the surface, fusing into richly ornate lattices. 

As Adie, Alison and I crossed the plateau northwards, ridges hid the sun until, rounding a high 
precipice and entering new territory we stepped into its damczhing light. Although low above ttme 
horizen the sun was brilliant, a fresh gold which infused our,  surroundings. A still lake mirrored the 
cliff above; the glowing rocks echoed our voices with a cathedral bush. 
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A Ri lometrc or so further on, beside a meandering stream, lie sun had caught each rush-blade where 

it had extruded a droplet at its tip so that the banks were strewn with points of refracted light 
Here spring seemed late; few flowers were open and the Atanarssuk River flowed beneath thick slabs 

of ice. A Caribou bolted through the shallows and sunlight flared in the spray, lit its steaming 

breath and named its velvet antlers. 

The sun climbed and mosqui toes began to Stir as we passed the shores of a great and complex lake, 

white ice spreading between ridges and islands, still and silent. By the time we approached North 

Valley down sweeping grassy slopes the mosquitoes teemed in the warm morning air and we were glad to 
reach a small open gorge where the breeze from falling water and the shade in its slanting walls gave 
us a br tel respite. Here the rock was cold and smooth, at many subtle hues, and under running water 

it became translucent like polished marble. 

North Valley was but, its mosquitoes unbearable. We headed straight lur the refuge of wide 

sandflats by the river where we could rest and bask in the sun. The valley was 2 km wide at this 

point, with golden sands, blue lagoons, and green, green grass giving a great sense of openness 

compared with its southern counterpart. Behind us the valley sides rose high and steep, cliffs in 

many places. One face showed a steep 'V of folded, many-coloured rocks, sinuous bands compesed like 

figures in a vast Gothic window. 

Our return from the valley was plagued by moquitoes; percept ion and enthusiasm evaporated 
beneath the oppressive fiummni lug hordes, reduc ing our walk to niece endurance. It was a sad way to return 

- 
head down, inwardly cursing, unable to speak for the ever-present possibility of c hiking on a 

mouthful of the insect menace. Quickly covering the 17 kin to Goose Valley we were back in base by 

evening. It had been a walk of little event and somewhat marred by the nature of the homeward 
journey and yet it was notable for its pioneering qualify, opening up the land to the north of the 

Atansrssuk valley for the I lrst time. 

C 12 TIll RI) ATTEMPT TO IlTiACTI THE ICE-CAP - SUCCESS! (27-30 JUNE) 
W. .1. H2.jq 

This walk occurred alter the finish of the cont inuous observation of the nest ing geese and prior 
in the commencerni-'nt of ringing. It was undertaken partly from a desire to set Not on the ice-cap 
and partly as a survey of an unexplored area preparatury to the ringing campaign. 

The 27 June was a triaut iful , cloudless day and already rat tier hut by 07.00 hours', the mosquitoes 
were already on the go and we c'xpected the worst. John Pci 1 and I grtduiCl I y climbed up on to the 
plateau, where the slight breeze gave some ret jet from the "mo/v. t es' and made good time to Raven Chasm, 
a deep narrow gorge with a spectacular watc'rfal I . Here we took a breather; the air was richly 

scented with slcadodendron and the -fall sparkled between bunks of yellow DaJ, white cerastlu,u and creamy 

Sdxifr'aya's before plunging in a cloud of vapour into the dark ravine below. 

By mid-day we had reached Large Lake - fish were rising and one corner was packed with broken 

ice. We passed many small unmnapped lakes during the day's walk, nearly all of which contained one or 
two long-tailed Ducks and we were treated to a display of agitated flying and splashing by one female. 

As we travelled eastwards we began to see a few single Caribou and one herd of thirty, including 
several cal vi's, grazing peaceful. On be ing disturbed the ma tea stayed behind t,r met 1 y to bet tow at 
us. Another group of Caribou seen a little later were shaking their fur out in clouds and bit ing at 
their hacks. After covering some 25 kin we pitched camp, collected plants for the presses, and 
ret I i'ed, the ice-cap only seven beckon ing kilometres away. 

'the next day was cold and grey, keeping the mosquitoes at hay perfect wal king weather. We had 
a Lit of trouhi e with uninappeif geogiaph ir'al features; a slicer, extensive cliff and a torrent tel 
river tolled its in their different ways. l'here were occasional ones and twos of geesc' along the 
ice-edge and their droppings could be t'ound consistently it suitable sites were examined. We were 
sorprir.r'd to find a Lapland Bunting's nest within 2 km of the ice as these birds had been very 
scarer' for the past few kifumetres. herds of Caribou were present right up to the ice. 

The ice-cap reminded me very much of the sea, both in its obvious similarity as a vast landless 
zone and also in the way the clarity of its climatic and geomnorplrological effects on the landscape 
decrease with distance from it. At the edge of the ice, of course, t hmese geomorphological effects 
are at their most obvious and are present in every stage of format ion and decay. This zone was 
rerrilniscent of a huge quarry; massive sand dunes and gravel hills descending into muddy lakes; stark, 
newly exposed rock faces jutting here and there, with curiously perched boulders on every available 
surface. 

t was struck by the dirt iriess of the ice close to the edge. There is no clear boundary but rather 

"tlrive]  with little ice" c'hirngnig to "len' with a little gravel" .A river of varying width flows 
along the boundary, often di siippeiiring under the ice where it can be eerily heard. Beyond this, 
clear "bc,ttle-ice" showed I hirorigb between the stonc's'and queer groans and oilier noises emanated from 
beneath our feet. We made acquaintance with a large crevasse, wandered for a few hundred metres to 
estatil i sh thorough) y our claim to having been on the ice-cap, arid then returned to dry land to head 
for a tongue of ice which we rightly assumed to be the glacier aL the head of North Valley. 

This, to my iiexperienced eyes, seemed to be fairly active with well-defined moraines closely 
555cc i ateil with the sheer facc' of the snoiut and loud thuds regulmirl y came from this area. To achieve 
a good view of the glacier involved considerable ci imhi ng over and around unexpected obstacles and 
we were already beginning to Lire before we started on our journey back. We therefore only managed 
to put in 6-7 kin before p itching camp for the night , exhausted, in a marshy part of the dunes in 

North Valley. 

Most of the following day was spent approaching and skirting the great lake, Atanarssuk. All of 
t he lakes we passed were very clear and rocky, with steel) shores and no sign of life apart from the 
inrry it able tong-ta i led Ducks . .Sonie of the larger lakes still had up to half of their sur face covered 

with slushy ice, We took the journey at an easy pace, covering about sixt een kilometres of fairly 
straightforward walking on good Caribou paths. The route we chose followed the lie of the land, 
staying wtthin the valleys and following chains of lakes. 
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On 30 June we awoke to the sound of continued ra i ii and tried I.e go hack to sleep. This 
happened several times until John gave the order to move. We breakfasted and peered out at the rain, 
not as heavy as it sounded but the mist could be a problem if it came down any further. We continued 
to skirt the shore of Atanarsauk to its logical conclusion, a disappointingly small outflow rur such 
a mighty lake. We saw a few Snow Buntings, including two pairs feeding young within a hundred metres 
of each other, two pairs of geese, and the first flightless goose of the expedition! 

The trek ended rather differently from the way it had begun as we plodded wet and tired on a 
compass bearing through low cloud and fine rain which set in for several days and delayed the 
commencement of goose-ringing. 

C 13 THE TIlEK TO NIAQORSSUA - THE WESTERN Fl-tINGE OF EQAI.UNGM1IJT NIINAT (2-4 JULY) 
.1. tiod 

Early July saw a lull in our work as the parent geese had hatched their eggs but few of the non-
breeders were yet flightless. Adi e and I decided to make a long excursion to explore the land to our 
west and discover the numbers and distribution of geese there. At this time we were living nocturnally 
to avoid the mosquitoes and, not wishing to carry a tent, we took advantage of this to prolong our 
walk from the evening of the second to the morning of the fourth of July. 

Starting at 22.00 hours we walked steadily through the damp grey hills as low cloud obscured the 
plateau and the dim night sun. Few birds moved at this hour but after several kilometros we disturbed 
thirteen geese, including a family group, from a feather-strewn lake shore. They did not fly but 
swam down the lake until we lost them behind a curve of the shoreline and could not relocate them; 
they must have taken to the land. This behaviour was novel to us but soon proved typical of the 
rnoulting geese and nine days later we were to ring seventeen geese on this lake. 

We came upon three more flocks on our walk. The next was on a lake we named Mistwater. It was 
high in the next range of hills; dense swirls of mist drifted from its surface to meet the cloud 
ceiling hanging low above, as it the water were about to boil. Several of the geese here could fly 
but seemed reluctant. 

Higher in these hills the mist turned to snow, but soon it was time to descend again. Following 
a stream we clambered down a large gorge; on one side sheer cliffs vanished in the snow three hundred 
metres above our heads and our path wound amongst huge slabs of fallen rock. The largest example of 
a common feature of the landscape, this almost dry gorge crust have been cut by meltwater when the 
ice-sheet was closer. 

We emerged near our most westerly point , where the two great glacIal vat leys trounri lug hqa I ungmlut 
Nun,it merge to form an errs of Nagssugtoq and a raised headland, Niriqorasria, overlooks the junci ion. 
Here we spent most of 3 July, watching birds unique to this corner of Eqalungrniut Nungt beside 
Jermsnent sea-water. Eider ducks, Joel and and Glaucous Gui is - our list rapidly grew and was completed 
by a breeding colony of beautiful Black Guillemots. It was strange and welcoming to be smelling salt 
in the air again, and to be beachcombing along the tideline with its sparse scatter of shells and 
seaweed. 

As time passed we realised the fjord was very tidal even here, 120 km inland; mudbanks shrank 
and the water spread further up the southern glac ial valley. Turning from the broad blue fjord we 
followed the tide and headed up the valley on the first leg of our return route until we reached a 
high cliff about which gulls glided and called. We rested and watched these very white birds with 
their unusual high-pitched cries, the ringing "kee-yow's" echoing beautifully ott the rocky slopes. 

We reached the gullery clii ftop at midnight, the long rays of sunshine catching the ridges of 
the plateau all around us, turning the peaks a burnished gold, the fjord a dark glinting blue and the 
sky tilled with fluffy clouds in banks of Shadow around the son. A 15kv in the mountains across the 
valley reflected the sun, a cat's eye lens in a dark massif. Then a diver wailed nearby, the 
wilderness complete, and it felt so good to be in a land as untouched as this. 

But this reverie had to give way to the reality of the long hard slog before us; we were far from 
base and rapidly tiring. The diversions of an aerial dispute between Peregrines and the discovery 
of our first Phalarope chicks were welcome but we had still had enough long before Base Camp came 
into view beneath the rising sun. We had tried to stay awake for too long and over the last few 
kilometres I suffered from mounting exhaustion; the pain in my feet stopped, colours and sounds seemed 
unnaturally intense, time ran alowly and my thoughts became confused. The final stage of this 56 km 
walk was agony for both of us and the difficult terrain had predictably resulted in severe blisters. 
So, back in camp at 06.00 hours on the morning of 4 July, we were ready for a very long sleep. 
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u 14 iLYN ANNE AND RI MWATElt MARSH (25 JUNE - H AUGUST) 
j . Madsen 

When the goose family lisa upper Marsh had moved up to the plateau and anot tier nest i ng pat r had 

fe,'ri found on Ilitiwater Marsh, ii party of observers (David Tony and I) followed the track of the geese. 

on 25 June we left BC and wril ked to the ridge between False Sync Crag and Needle Cairn Heights to a 

smal 1 clear-water pool which Tony named LI yn Anne. Here we pi I ched camp - our home for the next 

forty days. 

The camp site proved to be ideal for our purpc,se . We had an hour's walk to the luxuries of BC 

(by the end of the period we were able to manage it in thirty minutes) and were in the vicinity of 

the geese for most of the t ime. The only interrupt ions in our observat ion programme were the ringing 

tours, an activity not consistent with behavioural studies of the geese. 

Tony soon left the party to join the ringers and to do some work in the lowlands and was replaced 

by John Mc,  still lit and healthy - the TVP diet had yet to take effect. The plateau watch required 

a complete change from the nest-watch in several ways. From betng stal ionary around BC we were now 

forced to be very mobile to Inflow the movements of the geese. We often had to walk many kilometres 

to find them and were not accominodatedwith a comfortable linde to watch them from. In the beginning 

the extremely shy goose fartiil ies often spotted us before we did them and severat t inca we had to 

return to Ilyn Anne without having made any worthwhile ohservat ions. We 
had to adapt our methods to 

those difficult conditions, first of all by becoming familiar with the new surroundings and the 

tature of the geese and making long-distance oboervat ions I hrough the telescopes. Another difficulty 

we had to overcome was the weather condi 1 ions. The Arct ic summer had come with cold spel Is of rain 

and snow, .somet uItica for two or three days when we were forced to remain indoors passing the time 

reading, cooking, drinking tea and sleeping. 

Nevertheless, the period on the plateau as a whole coast itut ed one of the richest exper iertces in 

Greenland. The summer had a further dimension that we did not find on the lowland - because of the 

short ness of the season and the prim it lye env I rontnent we felt the (tail y changes ritore acutely as the 

season progressed in this real wilderness of barren rocks and sparse vegetat ion. This feel tag was 

enr ichied by our movements as we saw many different landscapes as a contrast 

On 8 August we broke up the camp at Llyn Anne in order to join the rest of the expedition at 

lit' on their hot iday period, for the last time walking down the west ridge along the familiar track 

that we had trodden between the two camps countleSs t uses in t he last SiX weeks. 

C 15 fuNGI HG THE EARLY DAYS (27 JUNE - 10 JULY) 
P. C. lOvies 

We iiii,Ve(l ram(l on 27 Jiii iIII1 tuilere(h 10111 ttiliS(fOI 10(5 for I ic first t hut, but alas riot thit' last. 

We camped hiet ween Base ('ioitl and DZ and ust ((lit lslind the pat tern we were to ti, i.low liii> ft we si artsh 

tat clii ng geese, of moving camp I requent I y and ringing  almost coot inuously as we c ircled clock-wise 

around  Base Camp. 

The next day we ringed our 100th bird, moved camp again, still down hi 1, and watched a pi ir 

f Great Sort hero Divers, my ttrst sight ing and in breed itig 1)1 uniage! After set I tag up the nets ag a in 

we ret i red at 0:1.00 hours. The 29th was the hottest day 50 far at 27°C. Al uson walked up to Base 

Camp, about 5 km away. I found the thooght exhausting but did Find the energy to its the in the river 

as a strange warm wind kept the mos(lo( tees at bay and made it till very pleasant. flinging was a 

lilt slow; I think the birds found it too hot to fly. I watched lazily as a male Snow Bunting, 

respl endent in his summer plumage, perched and sang all over and around the mist-net but refused to 
co-operate and get caught. We (lidn't catch any adults until they had moulted, which was a pity. 
In the evening it rained, which cooled everything down a hit. 

On the 30th we moved camp, by a circuitous route and an infltitahle ferry fixed up by the advance 

party, down to Kuk Marshes. It rained continually, a light persistent drizzle which did a very good 

job of soaking people, especially when it had all day to (to it in. We camped by Long-tailed Pool 

and set mist-nets to catch a pair of Ringed Plovers, but they were not to be caught. Pol made some 

tea and we discovered that the water in the area was decidedly salty, but eventually she found us a 

drinkable supply. My spirits were as low as the cloud cover. 

It was 1 July, the rain had stopped and the following day we would have to replenish our paraffin 

suptl lea; Base Camp was 8 km away and 300 in above us; the walk did not seem attractive. We spent 

most of the day exploring the area and ringed only 14 Lapland Buntings. In the afternoon we decided 
to walk part of the way back to Base Camp. The walk up to George Eliot, where we camped, was so 
ml seral,te for me because of my tack of fi triess that even the sight of my first Gyrfalcon could not 

It fleer me up. 

On 2 July the nets were up by 04,35 hours, the first bird ringed twenty-five minutes later and 
ringing continued until 13.00 hours when we headed for Base Camp. It was our best ringing day SO 

far, 54 birds of four spec ieri i riclitd lug our first Whestear .  . liven t he walk up 10 Base Camp was 

tat ivi'l y painless. The ringing party set up camp and in the evening there was an excellent communal 

rica t , only the goose watchers being a hseflt 

The night of the 2nd was very wet and I had pitched the tent on a steep slope; Tony never let 

tile choose the tent site agat a. The morn ug revealed that it had snowed on the surrounding hills, 

making us feel that this really was the Arctic. Alison allocated lakes to us all to inspect for 

flightless geese, and I arranged to go %ith John Mc and htave Strotid to collect a t We" apse camera 
which had been placed at a distant goose neat. The three of us set off in the early morning of the 

4 tlt on a warm, dry day and, in additic,n to recovering the camera, we got superb views of. two pairs 

of Great Northern Divers, one with young, and John picked up a Red-necked Phalarope chick. We got 
back to Base Camp in time for another communal ttieal , this t line in eel ebrat ion of Will 'a birthday. 

The next day we ringed our only Ptarmigan, a male that appeared to take a liking to Pol and 
all ((wed itself to be hiatid-riet ted, later on we moved up to I'tarni igan Gorge to be closer to the 
plateau where we expected most of the geese to be. The next three days saw the worst weather of the 
whole trip, with almost continuous rain, sleet or snow. The (hilly ringing possible was that of Wheatear 
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and Snow bunting pulli on the clitIs of Ptarmigan Gorge. On the 9th the entire party sptit up into 
pairs to search for geese; we discovered 42, in three widely separated groups but unfortunately 
we disturbed them all, our technique obviously needing revision. 

However, the next day Phil, Pol, Tony and I approached Lake Uniform and Tony sighted twelve 
geese and got us all "to earth without the geese seeing us; there followed a whispered conference 
and then Tony and I backtracked and circled around the lake behind a convenient ridge. When we 
were all in position a strident whistle signal sent us all racing towards the lake and for once we 
outmanoeuvred the geese. We ended up spread out around the lake with the geese in a tight bunch in the 

middle. Phil and I erected 150 m of net in a 'V formation on twenty aluminium poles; it took us 
two hours to make sure there were no gaps for the geese to squeeze through. Then we walked away from 
the nets, Phil ringing three Red-necked Phalarope chicks on the way. The geese swam and then ran straight into the nets. We raced after and caught eleven of them 

- one managed to double back. We returned to camp in high spirits as we now knew that we could catch geese once we had located them. 

C 16 CAMP DAVID AND TEILTlARfl TAI1N (II. - IS JULY) 
J. S. ftt°Cormack 

With the discovery of a flock of si'vent eec non-breeders on Zulu on 10 July, it was decided that three of the exped it ion members would camp in t he vie ml ty to observe them. They would then be able 
to direct the ringing party as to the most likely method oi catching the geese, knowing their local 
movements and habits. On the afternoon of the lot h DAN, JR and I camped at 'roil hard Tarn. It was a bitterly cold afternoon and by 16.00 hours condit ions had deteriorated, with any period of immimobi 1 ity leaving its cold and mi serahie. Indeed it was so cold that watches on two flocks were abandoned 
after some hours and by unanimous decision we decided to confine ourselves to camp for that f irst.  
evening. Camp David could not boast the comforts of its namesake. It consisted of a single tent 
which was deal gned to accomniodate one person in comfort, two with a squeeze and the third 

- well , we all just managed to fit in. 

After a rather windy night, the following day turned out to be relatively line and proved most 
co-operat ive for our first major assault on the geese. These were unsuspectingly grazing on the 
western end of the lake and we awa ited the arrival of the other expod it ion members upon which the 
tension mounted and We discussed assault and contingency ptans. It was remarkably reminiscent of 
the last-minute pep talk in the changing rooms prior to a big match. The objective was to keep the 
geese in their present position whilst stealthily surrounding them to prevent their escape. We did 
not want them to go on shore (where experience told us they were impossible to relocate once hidden 
amongst the vegetation) or onto the other half of the lake which would render the eventual drive 
and capture more difficult. Jesper and I were to make our,  way around to the far side of the lake 
and position ourselves along the top of a slope overlooking the lake. Meanwhile John Floyd, Ade 
and Will were to move to the top of the very steep, north-lacing slope on the other side of Zulu 
where they could cover the lake from the south. The six of us had four radios between us and John 
bell had the other two, lie was perched atop a summit overlooking the whote lake and was to co-
ordinate the round-up. When everyone had got into position, those on the norMi side were to stand 
up and show themselves to the geese, moving slowly down the hilT to the lake. Their appearance 
would flush the geese from the north bank where they were feeding and whilst they were swimming to 
the other side, those people on the south slopes would appear. At this point there would he a rush 
to the lake side and before the geese had realised what had happened they would iirid themselves in 
the centre of the lake, surrounded and with nowhere to escape. 

Such was the plan, which appeared foolproof to us, but of course it hinged on the willing 
co-operation of the geese. As we were to discover they did not always oblige! it took an hour and 
a hal f to get ourselves, on the fort hero side, into pea it ion since we had to circumnavigate time lake 
wit bout ever all owing the geese to see its. Eventually we were ready, concealed hieb md tao I dora bat keep ing the geese in sight . However , something had disturbed them and they had moved off arch were swirnhrmiog towards the eastern end of time lake and to certain freedom unless action was qmi ickly taken. 
Jespor saved the day by quickly walking around a range of hill a to appear 51 the ext renme end of f ile  
lake, thus turning the geese back. At this point we rapidly descended, as ditl thoeii 

on the soul bern 
shore, half-running, half-fallrng down the 200 mn atopes to the take. Before we could say 'Hey 
Presto!" we had the geese surrounded; but this was only half the battle as we now had to manoeuvre 
them into the nets once they had been set up. 

The geese were tightly bunched in the middle of the lake, heads erect and constantly trying to 
find a means of escape. Occastonally a bird would break from the flock and, with its body nearly 
totally submerged, try to swim ashore and to safety. It was interesting to observe that whilst 
artificially densely grouped there were many more aggressive interactions than normal. Several 
times there were severe fights amongst members of the flock. 

With the nets set up and the geese successfully surrounded, the next thing to do was to herd them 
into the pen. It was here that the inflatable boats were employed, small plastic dinghies whone 
disadvantage was the length of time required to intial:e them, particularly if one had forgotten the 
foot-pump! Once in the water and manned by Will and John F'l oyd the filial phase of t he cat ch began. Our first move was to fall back behind the geese leaving them a way of escape in the direction of 
the nets. Those of us on the shore would guide on the ]atera] plane whilst the boatmen would keep 
them moving forward. Everything went smoothly until the geese were within 50 m or so of the shore; 
they became very heditant, turned around and swam towards the oncoming boats tryitig to escape. 
Fortunately the persuasion of those on shore and the two boatmen, beating their oars against the 
water, turned the geese and once more they were heading in the right direction. By now we were 
shouting and whistling, breaking the Arctic silence with our vocal otitpourings in an effort to drive 
the geese ashore and into the nets. Our persuasion triumphed with the first few geese stepping 
ashore and, a moment later, all seventeen were running as fast as they could in a vain attempt to 
escape across land. However, they were consistently faced with it wall of netting and eventually all 
went into the pen. 

Once in the pen, Pauline entered with them and passed them out one by one as they were required 
by the ringers. A collector would take them from her and deliver them for processing 100 in away. 
At this point excitement wan; running high and there was a vt"toally continuous clicking of camera 
shutters. By the time all the birds had been ringed and released the day was well and truly spent, 
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although with no nightfall to look forward to it seemed to go on forever. All of us, quite fatigued, 

returned to camp and dcci ded that, tomorrow was to he rela ively rest ful , a scouting of the surround-

ing district for further flocks to he the solo task. 

The next day was quite pleasant; a warm breeze from off the ice-cap succeeded in making it a 
goon day for reconnaissance and so, after a late breakfast of porridge and tea, I set off north 
crossing Zulu at Its junction with Wet sh, and on up to the plateau. From here, stretching away 
in the distance, was the mountainous panorama of wi lderriev;s, merging in the dist ance with that 

massive sheet of white, the ice-ca[). I continued on until I finally came to a large lake, long and 
narrow with a small peninsula protruding halfway across it, called Mirrormere. After nearly two 
hours scanning the lake I finally located a flock of geese, nine in all , and with mission accompl ished 

I promptly returned to Camp David for a hearty meal . Arrangements were made that night with the 
other members at Base Camp to meet us at the lake, and so we prepared for an early start in the 
morning. 

David, Jesper and I set out from camp, taking with us one of the boats and a radio, and more 
han an hour later we arrived at Mi rrormere. The first thing we had to do was to locate the geese 

and fortunately this proved relatively easy as they were grazing on the peninsula. We radioed this 
news hack to the approaching Base Camp party but recept von was had and I ittle of our message was 

received , so we sat down hehind a boul der to shelter from the mosqui toes and the wind and wait ed 
We had a long wait, continuous] y scanning the horizon to the south for their appearance, before they 

Carrie. As we were unable to pontact them by radio we had no idea as to how far away they might have 
been. 

Eventually a movement was seen on the horizon; through hi nocu jars the massi vi' figurE' of John 

Bet 1 was made out , with the u ther; appearing in the background. Half an hour tat er they had revtc tied 
us and after a quick iuneh a plan was drawn up. With each assigned his part iculir task and the 
geese in the smal ter port ion of the lake, we set off. Again Dave, Jesper and I were to go the long 
way ri,und to the other slur' of the lake and we were soon in position out of sight of the geese. Once 
they had been surrounded the nets were erected at the out flow of the lake where the ground was 

gently sloping and Ideal for our purpose. The nine geese were finally driven into the nets, ringed, 

weighed, photographed and rel eased without incident . With the boats del I ated and the nets dismantled 
We set off on the long joorney to our respective camps. The immediate area was now almost complete] y 
surveyed except for a region to the west of our camp at Tell hard Tarn. 

With confirmation that there were geese on Spidermere we iiecoded to attempt another catch on 
15 July. We realised that they could possilily be part of the flock we had already ringed on Zulu, 

but wi th goose I egiv very dif f icul t to see in this terrain the only way to f toil out was to catch them. 
The day started early and by 09.30 hours we were on the move, 11)11 owing the d isu'tiarge from Zulu 
a tong a deeply glaciated vat ley until we came to the lakes Yankee and Du,odl c. At 1 he end of Poodle 
we met the stream flowing down from Spidermere where we stopped for lunch. 

After we had been suit ably refreshed we moved up to the lake and dispersed to take up our usual 
posit ions. lnjt ial inspect ion revealed no sign of the geese and I was about to return to the others 
when a movement caught my eye at the nu,rth end of the lake.. I spot ted them t hrougli my hi nocutars 

sprint ing for their lives along the shore, running surprisingly quickly. I lost sight of them for a 

moment but knew that unless I acted quick]y we were got rig to lose them so, deposit ing camera and 
liinocu I ars where I stond, I set off to try and prevent their escape. The geese were in fact running 
towards me and I found out why a few moments later when I appeared over the tot) of a small hillock 
and there below me were six geese swimmi rig quite unperturbed on a very small tarn. I 'ii not sure who 

was more surprised, as for a spl it second we met eye to eye, tiel ore they decided they were not going 
to hang atsuut and inimnediatel y scattered into the surround ing birch and wi] low scrub. Having pin-
pointed where two had ci isalipeared I went to the spot but, was baffled and disappointed when there 

was no sign of them. Suddenly, not more than a metre from my feet , two geese flushed and ran hack 
onto the water. Another goose made for the tarn a few nil nutos later but further searches revealed 
no more. It was some time before the rest of the party arrived to begin what we ttmought would he 

an easy capture. 

I nit i ally the geese were herded from the lake shcre, tiu t whenever they gcut near to the nets 

they would turn and swim to the middle of the lake. We then guessed that the birds were already wise 

to t he procedure and our fears were roat i sect when we gi impsed a liary Ic. Nevertheless we coot tnued, 

using the boats on the next attempt . Finally, after macli frust rat. ion we managed to drive them into 

the lien where, needless to say, we found them all to he ringed. 

We left the area three days later and moved back to t.iyo Anne camp, sat 1sf ied with the results 
of our efforts, hut sad that such an enjoyable period at 'Fu'i]hard Tarn was over, where even the 

mighty fohn wind could not shift us. We spent the tast few days haIti ing against the gale that 

threatened to put an end to ou r  camp by blowing tent and occupants over the edge of the nearby cliff .  

C 17 EACLE CAMP AND ATANARSSIJK (24-3() JttLY) 
A. D. Fox 

With  the i nit ensive cainlia rgn in the wEst now compl ct ed we doe i dod to concentrate our ringing 
efforts in the northern half of the region. Adie and .11' were already installed on the plateau in 
t he centre and the rest of us were to journey out to the lii ttim'rt o unexplored north-eastern corner 

adj acerit to the ice-c ii. 

The idea of a trek frau Base Camp down to the far end of At anarssuk dish not enthral, however, 
ivti I r its rose with the turostrert of ringing more geese and we broke camp at 10.00 hours. The day was 
Perfect, In a viamp Great liii tat n it would have been a dr'evurmi, but our experience of ttie previous weeks 
warned of it day of agommy avu tiling mosqu ito,'s - the St I t ness and warmth were to hr ing them out in 
heir cciunt less mill ions. The tug up the slope was qu i ekt y past and we fol towed the pass below 

('rust i es peak, t('D and I go i rig ahead and leaving the rest to fo I low on I at or. Phil was 1 aderm down 

with the now famil tar shape of the fur] ed nets with accomiariyirig nil scetlaneous ringing gear, white 
1' truuhged behtnd with a meagre load of personal gear and the camping ec10 ipnirent for two. The route 
past Oscar and Papa to lake line was i'ami liar and easy wal king; this was softer plateau, firms under 
foot each foot fall disturbing bursts of colour - yel low Eeteuitj,lia and the occasional vivid pink 
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Thrift. The weather was gorgeous, sparsely clouded, blue above and a warming sun playing upon the 
dancing wings of the butterflies, strangely incongruous as they chased and tumbled over the Arctic 
tundra dotted with dandelions! A flightless drake Mallard on Lake Line 4 hinted at autumn's swift 
approach and the vociferous Phalarope on the next lake had already donned winter garb. 

Phil and I halted at the North end of Lake Line and the chatter of Wimbledon and Ynyslas (dreams 
of home) ached as we waited for the rest to catch us up. Ade and John Floyd popped down from their 
hill-top haven on 612 m, and the company assembled for a conference. Mr Davies looked on in 
horror as I blithely offered our four day ration of tea to the troops and it was decided that Ade 
and John should stay where they were to cover the areas north of Castor and Pol]ux looking for geese, 
while the remainder sped on to the east end of Atarirssuk to look for White-fronts in the northern 
corner of Eqalungmiut Nunt. 

After two hours of lunch and discussion, as well as considerable modification to the landscape 
by assorted trundlers, the group set out to walk the length of the huge lake, planning to camp at the 
far end. The reaction to this decision differed according to personality, and we each set off at 
our own pace, resulting in rapid fragmentation of personnel . Atanrssuk is some 11 km long, a btue 
gap between the pursed lips of the ridges to the north and south which plunge sheer and deep into 
the watery depths. A mysterious place, and the only certainty about the lake was that nobody we 
asked could translate the name! This was how I had envisaged Greenland - grey, grim, angular cliffs; 
a private landscape of Caribou and Snow Runt ings. The great scar of azure liquid was a major feature 
of Eqalungmiut Nunat and presented a considerable barrier to the Caribou following the forage. 
Generations of the creatures must have encountered the lake in their timeless pursuit of grazing with 
each thaw, so that their highways are cut, old and clear, through the vegetation of the margins. It 
was these tracks that bore us ever east along the edge of the lake that afternoon. A birdless and 
still landscape in which the mosquitoes soon found a band of helpless humans, burdened by equipment, 
sinking each weary step in the print of the man before and quite unable to fend off the insect hordes. 
This was to be the worst day for the merciless insects as swollen wrists and faces were later to 
witness and scratching echoed from the tents long after sleep had brought apparent itchleaa relief. 

It was along one Caribou track that It was realised that perhaps Rangifer tarandus was not the 
intelligent exploiter of such a spartan environment we had thought. Such was the dropping of heads 
on the route that we had followed a track down to the very edge of the lake only to find sheer 40 m 
cliffs plunging straight down into the bottomless inky waters - an abrupt end to the path. Encumbered 
with complete ringing gear, it seemed a natural course to inflate the boat perched on David's back 
and to row the personnel and equipment around the base of the cliff to the lake margin beyond. With 
the gathering flies and low morale, this did indeed seem infinitely preferable to the climb back 
over the cliff top which lay behind. Our resident fireman proved himself just as much at home in 
water and conducted trips around the bay and, whilst in the boat out on the lake, each of the team 
was given a much-appreciated rest from the onslaught of the "mozzies". 

With great loss of time, the cliff was by-passed and the march resumed, albeit at the expense 
of the submergence of PCD' a binoculars. 

Both fringes of Atanrssuk are steep and uncompromising and the strategy of hugging the lake side 
in order not to get lost was, on reflection, a misguided one. JR Jesper, and Alison (we later 
discovered) had found the walk along the cliff tops to the south of Atanarssuk very easy and quite 
why we vehemently clung to the lake now seems obscure. Eventually, after clinging precariously to 
steep faces and scary scree slopes, my chump gave out, and with clenched teeth I climbed up the 
treacherous scree slopes and moss-mat that so slowed our passage, and dragged my unco-eperative 
body up to the ridge above. A worried supporting cast followed, unsure what Mr Fox in this mood 
might be capable of; however, we all emerged on the tops without mishap and the trek continued. 

A shriek behind - we turned sharply on our heels - the cliffs dropped sheer for 20 m to the scree 
slopes plunging into icy waters hcneathi. Eyes were inextricably drawn to the water below. We all 
assumed the very worst. We shouted and a weak cry was heard. Dave hurried back and we retracked 
along the ridge. After anxious seconds the motley pair were met - the story told: John Mac had 
dislodged a small boulder which had dropped on top of Willy's head and caused a minor landslide. 
Will had clung on and held matted crimson hair, shrugging the injury aside. We had had another fort-
unate escape and once more a serious accident had been avoided. 

It seemed very late when I finally stumbled upon Jesper and JR. The pioneer twosome had seen 
geese - 24 birds in all - and were understandably unwilling to continue to our rendezvous beyond. 
At this stage, the thought of putting off geese and possibly losing them from ringing returns was 
incentive enough for all to stop and make temporary camp for the night. A nagging worry was the 
absence of Alison who had gone on ahead, but our fears were allayed when an orange tent showed Itself 
at the head of the lake - yet another lucky flaunt with Fate - the fragmentat ion of the group was 
unforgiveable. 

Our camp-site for the night was to be dubbed Eagle Camp, a perched area well above the margin of 
the lake. The scratched and furrowed hare rock, cupping hollows of stagnant water, was an ideal site 
for watching the little band of geese which Alison had forced gently back towards us. A weary 
William trudged on to see if Alison was OK and the rest of us prepared for the coming night's 
observations on the band of geese. 

I volunteered for the second watch and was treated to a display of Arctic Fox avoidance as the 
poor thin carnivore made a vain attempt at goose trapping. The sun sank on the feeding geese as the 
fox trudged off for easier tuck and they set off to move slowly down the lake towards Alison. The 
observations were finally abandoned as they drifted from teLescope-sight. Without geese the hapless 
band of watchers settled to bed. The sun gave a final claw and scratch at a curious sandwich sky, 
and the ice crept silently between the tents along pools and puddles as a grudging sleep overwhelmed 
each of us. 

The next day dawned hot and uncomfortable - I woke from slumber stiff, disturbed, weary, and 
face to face with JB' S feet. The idea of putting Phil Davies, John and myself in the same tent 
may have been a good idea from the point of personalities, but t he three largest expeditioners in 
a Vango was obviously not what the original designer had envisaged. I doubt that any of us had 
moved all night long and the proximity of the others resulted in some of the highest temperatures 
ever recorded above the Arctic Circle. 

It took until 13.00 hours to shake off the effects of sleep and then we began to assemble for 
another move. Before we left, however, all in camp were entreated to the spectacle of two Eagles 
on a passing visit to examine the brash and noisy intruders to their domain. The adult hirds 
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soared violently upwards, wheel log round and round each other as if linked by some invisible curd, 
pall Id tails spread, before disappear ing away to the Soot h. 

The 25th had begun sunny and want but a freshen ing Wi rid brought cloud later and eventually rain 
in the overt trig. Another camp was created at Lake 29 with a r,assrired Al i son and the group began to 
11)0k for the geese which had headed that way. In the absence of the rest of the ringing team, Phil 
and Paul iou, there was t itt e the group could achieve and, (isv trig spied out the immediate lakes, 
ent tiusiasm waned and the day, like so many before, tassel quiet.! y . In the evening we talkeij to a 
nil cot radio-set in the hope of news from 612 camp or the ringers but to no avail, and we turned 
instead to the great Tral'aigar that was on furling on Lake 29 as the Stroud and Bell camps commenced 
pitched battle in the dinghies. A watery truce was finutly struck and the oars laid to rest as the 
''Snowbies" began to roost, and, most will ing, I copied their example and climbed nin'rril y into the 
sardine can to settle once more to tropical steep. 

We woke late again from precious slumber and Will left to look for Phil and Paul me on the 
north side of Atanart-isuk, but they were quickl y sighted progressing along the southern edge. Another 
conference of war fol lowed. Groups again dispersed to search f or geese - Phil Day lea and I set off 
for the lakes to the north, finding eleven geese on Worm which unfortunately we disturbed, pushing 
I hem onto a nearby lake where they jul ned a family with three gosl i ngs . The non-breeders were 
resented by the gander, the resultant aggression seeing off some of the newcomers and even forcing 
some to ft igh! . Due to the inadequacies of the radios (we] 1 , probably the inadequacies of the radio 
operators) we were unable to catl up the rest of the group, who, in the absence of word to the 
contrary, cont mood alter us. Somewhere near Spaceman we must have crossed unseen and Phil and I 
returned to camp to f intl a Marie Celesrr'group of Vangos. The ringing group caught 13 geese in our 
tthserrue near Worm, I icc] uding the I hree goal i ngs , but, no t bunko to poor organ mat ion and fail i ng 
cominunicat ions. Fortiinatel y, the tessons were learnt and the next few days proved high] y successful 
iii the r i rig ing of geese. 

I' lii THE NOliTtt LAKES GOOSE SURVEY (27 JLl.Y 
P. C. Davies 

At 07.00 hours on 27 July 'tony and I rose and breakfasted in preparttt ion for what was, for me, 
he rn,ii-;t memorable day of the Expetli! inn. Whilst we ate We wittelied a steady stream of Caribou (50+) 

lic'arbi rig south around At anarosok ; we were to head north, flying in the face of Nature perhaps? At 
about 08.00 hours, during a break in the Caribou tral'fic . we set iff and for the first 2 km we used 
the excel I c'nt tracks worn by genera t ions of m igrat irig Caribou , The west her was maria and dry and we 
were determined to achieve scimething a fter the confusion of t tie last two days. 

'Jo the west of Spaec'riiart we saw a fami ly group of Jurpl e Sandpipers, the first confirmat ion of 
succi'sslu I breeding in thu 1 cirigni jut Nunuit ; the young coul d only fly weakly and could not have travelled 
tar. Just over the ridge on lake 26 (we had run out of riafliee and exhausted the phonetic alphabet 

lakes were now numbered for ident if icat ion) was a Red-t liroated tii ver with young and to the East 
on Worm we could se' the eleven geese that had been ringed the day before. We continued on our 
northerly direct ion along lakes 32 and 33. On the lat ter, a very narrow lake with a steep descent 
for us and sheer cliffs rising directly from the water on its northern shore, there was a family of 
nix geese, both parents and fi,ur young. This party was r ingi.d the toll owing day and the whole family 
have since been sighted on Islay, Scotlanil. 

We detoured around the western end of the lake and cont i rued on, past 34 and on to 35 which 
held our largest flock of geese so far, nineteen. They were non-hi'eeders and appeared to have 
aiiti,ist completed their moult, lakes 39, 40 and 41 were without geese hut 41 was littered with 
lest ltc'rs',tnd dropi lags. As we had so far made such goeit t irne we decided to press on to the North 
Valley. The cl if fs on our side were 400 m high and looked down upon a 2 km wide glacial melt-river 
in a flat -tot tomi'ii • recent ty gl tic I atom!, val 'I ey conta liii ig large areas of sand dunes. The far shore 
rust' less steep! y but fit lowing the slope upwards we could see the ice-caji between the hil is and 
the sky-I i ne except where it few of the liigtier peaks otiseured the view. To the west we could see a 
few of the snow and ice covered peaks of the coast, a vivid contrast to the high slimmer conditions 
around us. 

lhelactantly we turned away and headed roughly south-south-west (a little too roughly as it 
turned out). My navigation not being all that it shottirl be took us far to the Left (an accusation 
t hat is not oft en I eve! led against me) . However, correct ion was nude and we lunched overlooking 
Lake 38. The area we had covered was basically a high plateau; the ont y Lapland Ituntings we had 
seen were on the lower, lustier, south-facing slopes, the remainder of the area being inhabited by 
Snow [hunt ings and Whit'atears. 

The first stop after lunch was lake 37 and Tony spotted seventeen geese, I found 42 for a 
m'jrnenrl but when I horrowed his tiinoculars twenty-five of thorn became Long-tailed Ducks - the dunking 
in Atai,,i .sik had no t i till! Ot ed tie opt eat qtttt iii I OS 01 My binoculars! Lake 36 was occupied by one 
I igtit less list] and and all or that we spent some t line exanton ing a rock feature along the southern 

shore of Lake 37 it was  - about 1 km long, 7-10 in high on both sides and only 5-12 in thick and 
remarkably regular. It was like a natural version of the Great Wall of China. 

South of Lake 36 the scenery changed quite abruptly. lakes 22, 23, 24 and 25 are on a flat, 
high plateau and are irregu! any shaped. They are surrounded by boggy, occasionally extensive, 
marshes and this is in marked contrast, to most of the area where the (tills fall steeply into the 
lakes and any buggy areas-ire limited to the infalls and oulfalls and are much smaller. Strangely, 
this area was almost birdless but we did find a complete Caribou skeleton; oddly appropriate in this 
still, lifeless place. We left the plateau by climbing a steep, high ridge set, inevitably, at right 
a rtg! us to our route. 

Lake" 18 to 20 were checked in i1uick succession since they were small, close together and wit bout 
geese; we were also getting hungry. We retraced our morning route around the end of Atanarssuk on 
t he Caribou highway and were back at camp by 17.45 hours. We had checked twenty-three lakes, 
lounid 53 unringed geese and thoroughly exhausted ourselves - we felt we had achieved something. 
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North Valley showing glacial sandur from the pass above lake 39 looking north, 

C 19 NIAQOIiSS[JA AGAIN (1-4 AUGUST) 
J. 1. Sel I 

By this t lao the non-breeding geese had regained their I I iplit. feat hers and hence our <ii oil 
turned to catching the goose families we had noted over the past month We hn.'gan this fmal st mg, 
of the expedit ion in the sout h-western corner but the geese evaded us and the <lays took on the shape 
of a sight-seeing tour. 

Dave and I set off for The Gullery travelling round by False Fyrie Crag and X-Ray Pass. The 
value of studying the map before setting off was proved by the fact that I forgot it conipi etel y. 
It was in X-Ray Pass that we found an extremely rich area of garnet s in a fr lahml S mi xture of quart a. 
Shortly after leaving the outflow of Spidermere we located the camp of Phil Relman and Phil Davies, 
Paul me and Al ison who had preceded us by a day. Adrian and John Floyd had moved St [I I further 
down the peninsula and had a magnificent campsite overlooking the seaward end of the fjord. 

As Dave and I had not been in the area before a brief evening stroll was in order ,  first of all 
to look at The Gullery. This is a magnihicent array of south-lacing cliffs, towering 300 it shove the 
milky waters of the fjord, and which proved impossible to traverse. I daresay an experienced 
climber would have succeeded but even then it would have been dangerous because of the crumbly 
nature of the reck most of which is metamorphic and cents ins much mica. The view from this tc.p of 
The Gullery gave us our first sight of the tidal part of the fjord. The flat, braided river system 
gives way to sea water and there, clearly demarcat od, is the colour difference between the fresh 
and salt waters. Indeed it is this phenomenon that gives this part of Nagssugt& its name, Kup Akua, 
the <fleeting of the waters. 

On our return to camp we noticed that on the far side of the fjord there were tents and boats. 
Since we had come to regard Fqalungmiut Nunat as our land I, at least, felt as though the Green landers 
were intruding; nonetheless we looked forward to inset Trig them, have and I immed 1st ely began to 
speculate how it might be possible to attract their attention without giving the impression that 
we were in distress. We tentatively suggested that someone mighi canoe over to meet theni, but it 
would be a long haul, not only because of the distance but also due to the swift currents which 
undoubtedly flowed in the main fjord channel 

Phil Davies remarked that he had heard shots during the day, so it seemed likely that the 
Green landers were hunt ing Caribou. The fact that  guns were he i rig used removed the Imssibility that 
they may have been hunt ing for furs, since a gunshot wound reduces the value of the pelt. The heats 
in the fjord no doubt were their transport from home, but were probably also used for fishing by 
gill-nett fog across the channels as the Char returned from the sea to spawn in the freshwster of 
the lakes and streams. The following day we came across sevc'rai small cairn-like structures with 
a smaller chamber at the base about every 200 m along the side of the fjord. These were almost 
certainly traps for Arct ib Foxes, whose fur is a valuable source of income to the Greenlanders. 

Early the next day we spent a few hours searching for geese to ring, but unfortunately they 
eluded us and so we split up to explore some of the more picturesque areas of the peninsula, while 
Phils D & B set off with Pauline to try to catch a few seabirds on the cliffs of The hut tory. 
For the 'tourists' the first port of call was The Gash to the south of Gormenghast. These two 
features are so extreme in an area of rounded contours that they take some time to appreciate, It 
is likely that The Gash was scoured out, in fairly recent geological time, by glacial meltwater. 
Particularly spectacular were the cliffs of Gormenghast Mountain which rise vertically 250 m from 
the boulder-strewn depths of The Gash. The very bottom of the gorge is filled with house-sized 
chunks of rock split from the towering cliffs by frost action. At the seaward end of The Gash Dave 
had the good fortune to find a large lump of Soapstone - extremely soft and easily carved. This is 
still done to some extent in tireenland but the traditional devil figures made from this material, 
tupi1t, are these days made for the tourist market. 
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At riiaqorssua, a close examination revealed quite a selection of hirdlife including Glaucous 
and Iceland Gui Is, Tyst ies, Eiders and an immature Purple Sandpiper. Adrian, in the meant ime returned 
to some Black Gull lemot nests found on an earlier trip and located a couple of Tystie pulli sleeping 
in a crevice at the top of the low cliffs. 

The day was done and the suit once more began to set here we lose its radiance behind the near 
peaks before it truly sets and as such it drops away as a fierce golden orb. The air rapidly cools 
as the warmth all ,, away behind the mountains across the fjord and the sombre colours of night 
begin to take their place. To the south a cloud front approached and the high alt itude winds 
ruffled barbs along its upper edge like feathers. A coy gleaming moon looked on from behind a scant 
veil of cloud to the east; whilst in the west a distant plane of silver-grey cloud turned pale 
purpte in the hues of the sunset. The ranked peninsulas looked sullen as they edged into the ebbing 
mirror waters of the fjord; the remaining channels through the mud shone like ribbons of silver; and 
fingers of purple, western cloud, began to stretch and deepen across the sky. 

On the following day we marched dutifully flasewards, accompanied by a barrage of mosquitoes 
which only abated in the cool breezes of X-Ray Pass. 

C 20 THE f;hl:1 iLANpt:liS IN FQAItJNGMI Ut NUNAT (AUGUST) 
W. J. 11159s 

buring our stay in lijilungrniut Nunat it became increasingly obvious that 'someone else' had 
tieert there, the cv i.denc, being a recent campsite at the head of east Eqaluogmiut tasiti together with 
occasional finds of 1 ivi and spent arrirriunitiori. in the first few days of August we discovered who had 
left these signs as the breenlanders arrived in six fishing boats to make their regular summer eai 
on the soul It hank of t he fjord at Aqitiij. The camp remained a tiermanent feature, while the number 
of fishing boats and associated riot r boats arid umiaks (I ightweiglit , canvas covered, rowing boats) 
fluctuated as they ranged abroad in search of Caribou ( tujto) and Arctic Char ( eqaiuk). These two 
omnnodi ties were the cent ral reason for their presence, although there was a social aspect as these 

suinnier tianips are a long-held tradition, and there was a large cuni i nigent of old peopl e, cliii dren 
and oilier non-combat ants. 

Our first meet ing with the Greenlanders occurred when three of them ascended Goose River with 
t heir umi ak on a Caribou bunt jog raped it ion. The umiak , fill rd with equipment, was dragged overland 
Up the course of the river, the lush vegetation of the valley bottom providing a good surface for 
such travel . On the lakes it was rowed in a style novel to all of its, the rower standing upright 
lacing ahead, the power-stroke coining from a downward push using the weight of the body, and the 
oar-hi ades ascending almost vertically, set at an angle. They pitched camp at the head of the lake 
and a couple of' days later JR and myself decided to pay them a visit, taking a tin of syrup as a 
peace-offering. 

The Greenlanders' camp consisted of one largeish (3/1 man) tent, standing cose to the lake edge, 
next to the omiak. This was later supplemented by piles 0f Caribou flesh and antlers along with 
the usual quant i ties of tomest ic refuse associated with these camps. They were not at honie, but as 
we heard shots from the plateau above we decided t. wait awhile to see if they would bring down the 
kill. While we waited we discovered a famil C geese on a small lake 500 at from the camp and 
fetched Phi ii and Paul inie from Lakeameet to try and catch them. The attempt was a failure, due to 
the reluctance of the geese to leave the water. During our efforts to drive them off the first of 
I lie hunters appeared on the skyl inc above and proceeded to take an extrennel y circu.i tous route down 
(apparent I y to avoid iii sl urhi ng us) even though he was carrying a very heavy load of dismembered 
CarIbou. We eat hnriaterl that he was carry ing merit of the meaty hits of two Caribou, which caused him 
to take a rest every two hundred nieties. 

'lii is young had, by the natni. of Kaba, came across to watch our antics as he passed and joined in 
with our arm-wavi nlg and shout ing. I attempted to common ieate with him and learned that they were 
indeed from the camp near (uk and were here for Caribou and Char. I pointed to the goose family and 
quest ion ingly mined shoot ing them, but he shook his head. The hi rds were still there two days later 
when we made a second attempt to catch them. Most breed ing birds in Green land are protected during 
the breed i.ng season 

Following the catching attempt, we made our way home past the Greenlanders' tent where all three 
were at hi,me tending a large pan of Caribou meat on the boil John and I were beckoned over as we 
passed and were invited to join in with the meal. It was not the best stew I have ever tasted, being 
composed simply of boiled Caribou chunks with no salt or o tIter seasoning. The modus operandi was to 
seize a chunk, pull it to the aide of the pan, and cut off a suitably sized piece for conaumption 
with the fingers. 

Communication continued to lie a problem and no further useful information was transmitted. 
however, dun ng the convolsaL ion' I mt imated that they should 'come up and see us sometime" and 
before we knew it we were in the umiak heading for Base Camp with the two younger chaps. We gave them 
a rousing porridge party and they left in the dark beneath the first star we had seen for several 
mont hs. 

As our stay in Eqalungtniut Nunat drew to a close, I decided to cross South Valley in our (very) 
cot lupsible canoe to pay a visit to the Greenlanders' main camp. My arrival was initially greeted 
with blank stares of surprise, but soon some 'kaffe' and custard creams materialised, I imbibed, 
surrounded by an attentive aud fence of happy, grubby chil dren of all ages. A baby was prof fered and 
I gathered, after some prompting, that I was expected to shake hands with it and say 'how do you do'. 

I had not paid much attentii,rn to the problem of how to actually communicate, but became rapidly 
aivaro of it as the deafening silence assumed emharrassing proport ions. However, a blonde lady in 
the later stages of pregnancy eventually sat down beside me and saluted me in English - we talked 
for a couple of hours while the sun went behind the hill and we began to shiver. The party then 
retired to a large tent where coffee and Caribou kidney fat were served. I questioned, and was 
lineal jn,ned, through my interpreter and some of the salient points which arose are enlarged belew: - 

They were not interested in geese or any other birds as quarry, and were in Eqalungmiut Nunt 
oril y to hunt Caribou and cat oh Char for their commercial return. This assert ion was cortainl y borne 
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out by the three hunters who ascended Goose River. The inhabitants of the camp were, however,  at 
pains to point out that profit was not the only motive for the sunnier camp - they were poop! e who 
prefered the traditional way of life - Un] ii many modern Greenlanders, and the social aspect of 
the expedit ion was borne out by the age range of the part i C iparits. It was a family af fair. When 
I asked about the shoot ing of geese in general, one iran vol unteered that he knew of about seven 
which had been shot that year, though not at the summer camp. The idea of systematIcal 1 y cot! ecting 
goose eggs was apparently foreign to them. There is an interesting account of the hunting and 
fishing activities carried out at this particular camp in Hertz (1977). 

It seems from this discussion and from later talks I had with Greenlanders that certain 
wettlements have traditional quarry species - for instance, these people were Caribou hunters, whilst 
the inhabitants of Ikamiut in Sydostbugt make special forays after White-fronts. It is the habt 
amongst Greenlandic hunters to disregard other quarry when they are looking for a particular type. 
However, it muSt be remembered that 'traditional '  hunters are not the commonest form in Greenl and 
and also that the above assert ions are 'second hand' and not a result of my own personal observations. 

They were not particularly interested in our presence, except as a potential nuisance affecting 
their Caribou hunting. When I attempted to explain what we were doing they seemed qulle familiar 
with the necessity to study game spec i es, and they expl a med to me how their Car i bou hunting,  is 
governed by complex rules to maintain their numbers through bad seasons. It was appreciated that 
we might be interested in the welfare of the geese for the same reason, and it was suggested 'from 
the floor that any decline in numbers of the White-fronts was due to hunting in Britain and Ireland. 

Opinion was strong on the subject of Havens and Foxes, to the effect that efforts should he 
made to reduce their numbers because of the damage they di, to sheep ( in SW Preen] and) and birds' 
nest S. Al so, Foxes carry rabies in Green] and. I at tempted to introduce a cli .acusuiomi on whether 
these animals were more or less common than in the past, but got I itt] o rr-'sponse. 

Eventually I left the camp late that evening and canoed back across the river to our tents at 
Manx fake, where AIIF, All, HAS and I had opted to spend our last free days. The growing darkness 
of the nights was becoming an increasing hinderanc,' and made the return journey more hazardous. 

The following niorning we were treated to a return visit by the Greenlanders. We were consuming 
a leisurely second cup of breakfast tea when a voice outside the tent enquired 'Viii jam?', It was 
David, one of the teenagers, together with a mixed party of about 15 others who were making their 
way up Goose Valley in search of Caribou. We were able to tell then, that there were few animals in 
the vicinity and that the highest densities were to be found to the north and east. They found that 
this distribut ion of the Caribou was unusual and indicated, without bad feeling, that we had probably 
scared the animals away from their normal feeding argas at this time. _  A.fter much discussion they 
decided to go around the northern branch of Nagssugtoq to Ugssuit Nunat, near to where we had seen 
large herds a few weeks previously. 

Before leaving, however, the younger boys spent some time trying out our canoe and one of the 
hardier lads leapt into Manx Lake and started to swim around. A considc'rahi ii chase ensued in which 
the 'seal' was duly dispatched and the hunter returned triumphant. However, even the canoe proved 
•to be no match for the motorised umiak that appeared to ferry then, back. 

Once they had returned to the 'other side' we had unfortunately to think more seriously of our 
own return for we had only four short days in which to complete the packing. Thus, regretfully, the 
tents were packed and for the last time we trudged up the lung, long slope to Base Canip. 

C 21 THE EDGE OF THE ICE-SHEEr (11 16 AUGUST) 
J. IJejd 

As our stay in Eqalungmiut Nunat drew to a close we at lowed oursel vesas hort hoT iday . Fr ni- 
this was a last chance to visit the ice-shoot, si,met lii rig I had not yet accornpl islied . I began my 
walk on the evening of It August, putting several kiliimn,'tres hiebirid me before rngb! fall. 0,, the 
12th 1 walked most of the remaining distance to the ice, pi cLing camp near the summit of theu 
highest hill in htqalungmiut Nunat , a few hi lomnetres Ire,,, the i''e beyond. Sri route my nest riimtable 
observation was of a loose grouping or perhaps fifty Caribou behaving strangely. 'l'hey were very 
active, apparently agita ted and frequent I y grunt i rig or harki rig. Several deer had lost in ant let 
though the other one was still in velvet. This was probably a rutting group. 

The 13 and 14 August were spent exploring the edge of the ice whilst based at my hil ItrI) camp-
site. As the ice drew close the land became increasingly hare, moraines in part icular were sparsely 
vegetated, and rocks less thickly coated by lichen t ban elsewhere. Large channels of mel twator 
emerge from the ice at frequent intervals and flow to one or other of the great glacial valleys 
bounding Eqalungmiut Nunt. These channels limit access to the ice to a stretch of about 4 km, 
spanning the watershed between the two valleys. 

This was the first time I had been close to permanent ice and it would be iut ile to try to 
describe all the new things I saw so a few brief impressions must suffice. Hero the ice is receding 
and the processes of deposit ion are in evidence; bare niora foes bounded the ice, which was dark grey 
with accumulated debris slowly melting at its edge, and occrmsioually a rock would clatter down to 
add to the moraines. A series of lakes at widely differing heights are damned by ice and moraine. 
They are joined by cascades, eventually draining into a large river which emerges from under the ice 
through a cavernous opening. Meltwater also trickled over the surface of the ice or emerged from 
narrow tunnels and deep grooves. Freshly exposed ice., in crevasses or where blocks had broken off 
into the lakes, was a delicate ttmrquoise. 

The ice is striated and has been deformed by great pressures; points of compression show as 
clusters of pinnacles divided by deep crevasses, These dranriat ic forniaf ions were scattered far from 
land, slowly petering out as the ice gently undulated up to high, white snow-fields. As I stood on 
the summit by my camp on the night of 14 August, watching the season's first few stars, the ice seemed 
to glow whitely during the brief darkness. The comhjnech sc,unmds of flowi rig water, fall i rig rock, nnid 
cracking ice were just audible as a low rumble to the east. 
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Walking over a lake-strewn plateau on the way back to base the next day I discovered that Red-
throated Divers will reply to imitations of their cries - my first conversation on this solitary hike. 
later that day, while watching a pair of divers responding to my mimicry, T saw two figures on the 
fur shore, also watching the birds. John and Phil were returning from their own holiday, a final 
attempt to reach the glacier. We camped together that night and returned to base the following day. 

C 22 INUGPATT QUAT tIEVISITFI) - THIRD GLACIER ATTEMPT (12-15 AUGUST) 
J. E. Bell 

Phil Davies and I took the opportunity of the general holiday to see if we could reach the glacier 
in Sooth Valley. We let t lace Camp on the evening of 12 August and strolled at an easy pace, past the 
ringilig camp at Lakesnieet, and moved grauaIly upwards to gain the top of the col between fmajuitsoq 
and Angrnat by 21.00 hours. As it was a fine evening we chose to pitch camp here and to go for a walk 
up on to the shoulder of Angmat, hoping for it good sunset . Our reverie was broken by voices close 
by. Scrut irry of the shadows in the fading light revealed two young Greenlandic boys, carrying a 
rifle arid a collection of' ('arihou antlers. 'to chatted (or rather, drew a series of diagrams on an 
old envelope, since there is no common ground between their language and ours) with the boys, Tubas 
and Toak, and after about fifteen minutes 'conversat ion' we parted company to go to our respect lye beds. 

On the following day the weather was most unpleasant, just like April showers in Britain. There 
was a great deal of rain and very trlgh humidity such that one became soaked wearing an anorak or not. 
The walk along the fjord is neither particularly interesting or demanding, most of it being on flat 
gravel or sanid terraces, so we occupied ourselves with cont inual chat to fend off the boredom. The 
major higlil ight of the walk is the picturesque Rainbow Falls, so called because at about 11.00 hours 
the sun shines up the narrow gorge and straight into the spray from the falls, causing a rainbow to 
span t he channel 

'this was the second time I had walked over to this part of Eqalungmiut Nunãt and on several 
occasluns it was possible to make comparisions with the first trip. The most remarkable difference 
was the reduction in the number of Caribou. On the same route on 30 June I observed 60 animals 
against only four,  on this occasion. The most distressing change that I saw was that the Greenlanders 
had passed through, leaving their usual trail of litter - a pitiful sight. 

Our abode for the nIght of 13 August was beside a stream. The source of water in this area on 
my first visit had been a lake about the size of a football pitch which, in the space of six weeks, 
had disappeared completely. However, our walk was to be curtailed by water in the shape of the Barrier 
Iliver once again. The volume of water here is enormous and, because it flows straight from the ice- 
cap, it is very cold and brown. A brief sortie showed us that the only chance we had of crossing was 
near the fjord-valley, where we would have to strip and attempt to wade 60 m across the current - 
not to be recommended. 

Lying awake that night, I came to the conclusion that the best way 10 cross would be to wear 
waterproof trousers and anorak as a primitive wet-suit, albeit rather inefficient. On the 14th I 
waded in to knee-depth in fast-water and found it virtually impossible to move. We tried again 
where the river was somewhat slower and waded in to a depth of one and a half met res, however, it 
ouk all our st rengt. h to avoid being swept away. Phil and I clu ng on to each other' a rucksac frames 
bum the force of the current and the fierce cold drove us back to the shore after only 30 seconds 
in the water. Despite having to give up this attempt, the 'wet-suit' idea had worked fairly well. 
T tel t suitably inspired to try further crossings at other I t kel y places, but all to no aval 1, and 
tire glacier, which was so tantal singly close, retrained unt roddeii 

The last day away from flase was filled with a walk westwards towards Mont Blonk. There was a 
distinct autumnal feel to the day, despite the clear skies and sunshine, mirrored by the reduction 
in the number of mosquitoes. Our final campsite was beside a small tarn on the eastern slopes of the 
mountain, from the summit of which we en,joyed a fine sunset to bring to an end this brief holiday 
before we returned to the chaos of Base Camp. 

C 23 PACKING UP BASE CAMP (16-20 AUGUS'I') 
A. A. V. Higgs 

Tb' last few days of our stay in Eqatungmiut Nunat have, for me, the unreality of a bad dream. 
The I i rst oven r ng of everybody  I  a return to Base after the holiday break was taken up by a marathon 
discussion on the format of the final report. This became very heated and achieved little except 
it 'leiim;inn that all mati'il ol,,uld be pub] islied togeilier iii OCr' Volume. Next day we faced the 
seemingly impossible task of reducing the vast sprawl of Base Camp into an ordered assembi age of 
packages, each one weighed on the 5 kg Pesola balance, ready to be lifted out by helicopter. From 
the outset we had been del errmir ned to leave our site of operat ion just as we had found it and all we 
would leave behind was an area of nitrogen-enriched soil, every fragment of our stay being air-lifted 
out. These last days were thus spent scavenging for litter, packing and weighing equipment, and 
burning all rubbish. 

As the pace began to slacken and the havoc became progressively more and more localised, I stole 
away and climbed above the camp to take my last sight of the land we had come to live in. For four 
months we had reacted to this landscape with every sense. Our eyesight had become keen, our hearing 
sensitive, and our feet too often sore. I felt that I had lived these four months totally and I 
wanted, in these final moments, to drink in the last drops of the essence of Eqalungmiut Nunãt. 

The high winds of the final week died abruptly as our last day dawned calm and bright. Across 
the valley rang the sound of a mighty horn. David, who for weeks had been trumpeting down anything 
remotely tubular, had climbed up the Crusties to keep our last scheduled radio broadcast and to take 
(town the aerial mast, which he found worked remarkably well as an alpine horn. Below in the valley, 
a skein of geese made a low-level fly-past towards the South and we turned our thoughts to 
civilisation in the form of Sndre StrØmfjord Air Base. 
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Precisely on time, a red speck materialisod over the western mountains and grew into a helicopter. 
Ten minutes later we lit two flares to guide the pilot in and as the 'chopper flew towards us it was 
time for a photographic session. For a while it seemed that the pilot was attempting to land on top 
of the assembled luggage but after a prolonged bout of hovering and several abortive attempts at what 
appeared to be pollination, the vast machine lifted off and perched instead on top of a nearby moraine. 
The horror of the pilot on seeing our luggage was all too apparent and it transpired that the weight 
restriction we had been given was considerably more lenient than it should have been. However, under 
the circumstances there was little we could do but pack and pray, so, after wedging every cranny with 
packages, the pilot performed a practice take-off without us and then pronounced the aircraft ready 
to go. We crammed in, pressed our noses to the windows and, amid a cloud of dust, lifted smoothly 
from the ground. Below, the heaps of antlers that had been so carefully amassed and then sadly 
abandoned beside the cairn, were the only signs that we had ever lived in this place we had called 
home. 

Goose valley looking south from above Base Camp. 

C 24 COASTAL CRUISE TO SISIMIUT (20-26 AUGUST) 

D. A. Stroud 

The saddest aspect of our long-awaited return to civil isation was that, apart from the noise it did not really feel any different to be back. We had secretly been longing for it to be strange, to experience culture shock, but our sudden return only demonstrated that we are all Twentieth Century Man (Somo sapiens industriaiis) at heart, whether we like it or not. In fact, by taking equipment and 
creating our own Base Camp culture, we had never really left Civilisation at all. 

On arrival at SØndre Strmfjord Air Base much had to be done before we boarded the bus that would 
take us to the port. All too soon the time had come to say goodbye to Jesper and John McCormack who 
were leaving the next day on an SAS flight to Copenhagen. Within quarter of an hour we were at the port boarding an old landing craft that took us out to the MS flisko Some excel lent views were obtained of Glaucous and Iceland Gulls flying about the Stern of the ship, and as we set off down the milky-green waters of Kangerdlugssuaq we were wondering what else was in store. 

The highlight of the day was undoubtedly the first non-expedition meal 
- fritters, boiled 

potatoes, onion sauce and soup. However, the real ecstasy came with the cold orange juice. It was this, and the warm comfortable lounge, that kept the bulk of the group inside playing a marathon 
game of cribbage that lasted well into the next week. Those foolhardy enough to brave the worsening 
elements were rewarded with one of the most impressive sights 

we had yet seen. In the centre section 
the fjord narrows considerably and huge 1000 m cliffs rise perpendicularly on either side. To the 
south, glaciers from the Manitsoq ice-cap extension flowed out through the cleft cliffs and tumbled 
down onto rocky moraine along the edge of the fjord. On the northern side, the rock ascended into 
needle-thin spires which towered precipitously above the boat. These serried ranks gave the impression 
of a huge natural organ, an illusion enhanced by the high winds moaning through the superstructure 
of the Disko . Low cloud and mist obscured sections of the cliffs, never allowing them to be seen 
in their entirety. The pale metamorphic rocks had darker dykes intruded into them, which had been 
deformed to produce tortured patterns. After several hours the thickening mist obscured this spectacle 
and we were forced below. 

Having travelled at full speed down the fjord, the Disko reduced her speed to seven knots as soon as the coast was reached and wallowed sickeningly all the way to Sisimiut. 

Those up early enough the following morning had good views of Kittiwakes and Great Shearwaters, but nothing to compare with what we were to experience on the return trip. It was a murky, overcast day when we docked. After several exploratory trips we finally settled on a camp site about a mile 
from the harbour, just outside the town at the base of the 600 m peak Kaellingehaetten 

- 'the Hag's Hood'. We were all settled in by late afternoon and almost before one could say "Water Pipit" the 
mist nets were up and once more tea was being brewed in vast quantities. Normality had returned. 
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Sisimiut is the second targest town in Greenland with 3,981 inhabitants in 1978 (Nük (Godthaah) 

has ct) 000). It is in the curious position of being the most northerly town with all-year round 

sailing tacit i ties, and yet the most southerJy with enough winter SnOW to Warrant, the Use of dog 
sleds in land. The dogs are kept chained in open areas bet ween houses in summer. Al though they are 
fed about 1 kg of meat, per week in summer (1 kg per day when working) , they were amongst the 

healthiest (togs we had ever seen Frequently a pack would start to howl and the call would he taken 

up by logs all over the town until all were haying as if their lives depended on it. This was 

st ightly unnerving at first, but we soon got used to this regular cacophony. The lunchtime whilst Ic of 

the fish-factory was always guaranteed to produce a canine chorus. 

Soon after our arrival we had visited the tourist office to enquire the whereabouts of Preben 

Sc hi ci mann, a hun ter whom we had been advised to cont Ic t By tort unat e coincidence his wi fe ran 

the tourist office! On 22 August we talked to both for some time and arranged to meet Preben 

(irossrniann, a friend, the following evening. 

Our ing the early hours of 23 August the camp was visited by an Arctic Fox winch managed to consume 

i qulint ity of TVP stored under A] ison's flysheet before heiOg scared off. The amazing thing was that 

it appeared to en3oy it! Fortunately we had not had any trouble with raiding foxes in Eqalungmiut 

Nunut 

We spent a most enjoyable evening with Mr and Mrs Grossmann talking about geese and most subjects 
with any relation to Greenland and admiring his collection of relics. Amongst the many stories he 
told us was one of a fishing boat returning to Sisimiut early one year when it started to he hit 
by birds flying out of the fog. In 'a period of ten minutes 110)0 I).Kr. (about, clot)) of damage was 

tore' no the radar, radio, and spotlights. When it was over 930 dead King Eider were picked off the 
disks, but as these were later sold to the hospital for 11 000 l).Kr. those concerned made a consider- 
able prof it 

The next three days were spent wandering about the town, red iscovering gastronomic delights at 
the EDIt store, ii st-net t ing near the tourist office, col 1 oct trig samples of algae, sediment , and 

i,irr,,riria and finding that sea-watching was not a profitable exercise. John Floyd alone managed to 
tirid enough energy to cl imb to the top of Kaett ingehirel.lirn, r,rrly to find a cairn with a visitors' book! 

The eveni ng or 24 August was spent with Mr and Mrs N id son, riutat I veo'of a I r tend we had made oil 

the 10ako, and was enjoyeii by all . list ioning of alcohol was introduced in Greenland by popular consent, 

on a has is o f t hi rt y-s ix cans of beer, or equivalent , per mont hi for each adult over the age of eighteec.  

'tourists can get ration points (without which no alcohol can be bought) by showing their air ticket. 
Si rice we had no way of prov i rig how we had got into Green l and or how we were going to leave (the ttAF 
lies not, unfortunately, provide booking facil ities) only Al Ison and Paul inc were able to buy drinks 
with their SAS tickets. This small quantity was not nearly enough after so long an abstinence. Even 

tat r-' that 0 [glil as WI' ti 'kect our way hack in the rtar'k across the hoggy tundra bet ween camp and the 

ow a, 'tory and Al son rivaiiagi'il to cot I c, I hots trill o f i') 10 a cci i c but,  as soirvinirs 

The woorlen houses 'f the town cluster on rock outcrops overlooking the harbour and fish-
processing factory. Si simiut was founded in 1764, largety as a result of whal ing act ivity in the 
Davis Strait. The oldest part of the town has at its centre the church with its large whale jaw-
arnie arch, but now the town has spread from this nucl errs and huil di ngs c,,ver a considerable area. 

't'trer'i' has been nructr rural depoputat ion in Greenland in recent years', of the popul atiun of the 
.Srsimiirt Koninniune (administrative district), the proportion of those living outside the town in 
suuirilter settlements has tat ion from just less than a third in 1960 to 'about a sixteenth in 1978. 
'ltd s has undoubted ly made the prov isiori of central ised services easier, as was apparent from the 
msti'rn schools, technical col loge, hospital , harbour and heliport. Unfortunately this rural 
dets,pirlatiori has hecrinne a vicious circle as it is increasingly difficult to provide services for the 
'cia 1 hr and more isolated connnnnrn it i es. Th.i s is probably an inevitable consequence of limited 
r'srno rce, I on' devel opnient , but it is to be hoped that the trail it iunal rural way of life and culture 
is not tin, adversely affected by these demographic changes. 

l(i'grr'l. fu t 1 y we had to leave with the flisko on the 26 August. After an extended breakfast we 
event oat I y broke criflit.r in nm 0-morning and made our way down to the harbour. As it was Sunday afternoon 
many of tie townspeople turnii'd out to see the ship off ,  , and our departure was given a maiden voyage 
tool by several hundred peotrl r' saving and cheering, honking of car and fog horns, and even a volley 
o r rockets! The ship was accompanied by several motorhoats and watersk iers for some distance south. 

Ahrru L an hour out of Si sim nit a hank of log began to envelop the ship, but not before we had a 
,rrteri.r vi ow of a l'omarrne Skua chasing a Ki tt iwake. Several Grist Shmarw'aters began to approach 

I hi' stern soon groups of up to fivi- were seen flying wi th Eu tmars close by. Their, as numbers 
increased, '(Expletive deleted), will you iocnk at that !''. A flock of about 3011 had nnraterialised 
a!i,ng5 ide, set 11 ing on the surface and flying about in the mist . Both the numbers involved and their 

trrsernr'ss meant that some excellent photographs were taken. The temperature drop upon entering 
a' trig mer,irrt that frequent trips below for trot coffee were needed, but it was only with the final 

depart ur,' if the lhearwaters that one could ret ire with an easy conscience. The stunningly good 
r'iu'a's of sir many was one of the ornithological highlights of the trip. 

As we aMwoack& t he i'nt rance of fangerdlugssiraq the mist began to clear and at about 01.00 
bnrmars the first Aurora,-' were seen. At first, they appeared as pale green needles of light, like 
sr'archt ights in the 'ar'sternn sky, but they quickly changed shape and varied considerably in intensity, 

art iii's 0 isuiphieari rig for several a i rules at a I inre . As the hours wore on they moved higher in the 
sEn and trecamo rnrore intense. On several occasions the classic folded curtain forms could be made out. 

i 'at rat t y , at about 04,00 hours they van ished overhead. 

As t he Disko slowly steamed up the fjord the dawn broke and most of us were ahie to catch a 
few hours st cop before breakfast and disembarkation. 

ry',CCACH f". "sr 
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C 25 A VISIT TO AUSIAT (21-25 AUGUST) 

W. 7. I1igcjs 

The expedition was by no means finished with our departure from Eqalungmiut Nunat and, shortly 
after arriving at Sndre StrØmfjord Air Base, we were on board the MS Disko, northward bound. The 
Greenlandic weather put on a grand show for our trip, providing a sunny send-off which turned into 
a fantastic display of f6hn-type, columnar c]ouds to enhance our passage down the 110 km of the 
equally fantastic Kangerdlugssuaq. Later during the few hours of semi-darkness, the clouds cleared 
enough for a brilliant display of the Aurora and, as we turned north out of the fjord, the sun 
began to shine down the valleys on our right, narrowly sandwiched between the distant ice-cap and 
the low cloud. 

The rest of the group disembarked at Sisimiut the following morning, leaving me to sail on to 
Ausiat (Egedesminde) where I had a rendezvous with a schoolteacher correspondent, Mr Kjeldsen. 
Approaching the town a few small icebergs - of a tabular sort - hove into view. Then the fog closed 
in, and our final approach was in low visibility, picking our way between the many low, rounded, rocky 
islands that surround the town. Exciting stuff for me, but no doubt an everyday experience for the 
crew of the Disko. 

I descended the gangplank into a sea of Greenlandic faces. Apparently there was a Danish 
children's gymnastic team on board, who were visiting Greenlandic schools and this was the reason 
for the considerable excitement. Asking one of the assembled throng I soon found my man who was 
somewhat preoccupied with settling in the gymnasts, but later that night I met him properly at his 
home, and began two days of the real stuff of travelling - as opposed to tourism - living as a 
welcome stranger Within the community. 

Mr Kjeldsen spoke very good English, and we talked about seals and Caribou, geese and falcons. 
We discussed the meaning or the Greenlandic names of Eqalungmiut Nunat, and the pros and cons of dog 
sled vs. skidoos. Last but not least, he introduced me to some real Greenlandic food. Al though a 
good range of European foods is available in the KG1-I supermarkets (including fresh fruit), the 
locals are very keen on Greenlandic produce, and we dined on Greenlandic salmon and whalemeat, with 
raw halibut fins, auk livers and seal blubber for a late-night snack. 

Next day I started my exploration of the town with a visit to the civic offices, asking about 
local hunting practices and generally looking for a chat with someone. Unfortunately, nobody coufd 
speak very much English, and so they referred me to the expert - Mr Stensho,j - ex-Siriui, patrolman 
and now hunter, insurance agent, boat owner, and postcard printer of Ausit. We sat in his front room, 
with its Musk Ox and Polar Bear skins on the floor, and talked for hours. It was his drink ration 
day, so the talk flowed free on his adventures in the north-east, on whaling, how to hunt seals, dog 
sledging, and the activities of the local hunters. He confirmed what I had heard about Greenlandic 
hunters tending to at ick to one quarry at a time, and confirmed also that the people of Ikamiut in 
Sydostbugt have a tradition of goose-hunting, although this was carried on mainly by the older men, 
and was becoming less popular. Geese also tend to be shot by fishermen in Disko fjord. 

That evening, I met some of the younger locals at a party in one of the obnoxious apartment 
blocks. Quite a rowdy affair, with large amounts of beer being drunk, and British/American pop 
music - 'The Sultans of Swing' being particularly popular that night. Most of these people 

- in 
their late teens - spoke reasonable English, good enough for political arguments, which they were 
all eager to have with me. Women's bib is approaching fast, though the young Greenlanders' insistence 
on the value of their traditional culture poses some problems for its integration. 

On the morning of 25 August I gave my second lesson in the rather alarming town school , on the 
natural history of the goose. The children were, as their master said, 'rather wild', but very 
enthusiastic about their wildlife. I caught the MS Disko, southward bound after its tour of Disko 
Bay, at 11.00 hours with fond goodbyes and promises to return to Ausiat, and ten hours later I was 
reunited with the others at Sisimiut. The ship stayed here overnight, so there was a chance to explore 
the town and admire the eighteenth century church, but all too soon it was time to board the Disko for 
the last time, homeward bound at last. 

C 26 THE RINGERS' CAMP AT SNDRE STRMFJ0R1) AIR BASE (27 AUGUST - 1 SEPTEMBER) 
J. Fioy7 

On arriving at SØndre StrØrnfjord Air Base from Sisimiut three of us, Phil Belman, Pauline and 
myself, preferred to savour the wilds of Greenland for as long as possible while t he others dec tded 
to enjoy the comforts offered by the hotel. Hence, we established a small camp about 6 km east of 
the air-base, choosing a site amongst dense willows, between a lake and a meltwuter river, which was 
well suited for mist-netting. 

Phil and Pot caught surprisingly large numbers of Redpolls and, on 31 August, two Arctic Redpolls, 
a species which, at least up to 1974, had been ringed only once before in Greenland. 

I spent my time quietly, reading or wandering. On 30 August I set off to walk upstream to the 
ice-cap but it was further than I expected and I turned back short of the ice. I rode the last few 
kilometres to our camp in the back of a military police truck, not under arrest as feared by Phil 
and Pot but "enjoying" a very bumpy lift. 

By now the nights were really dark for several hours and we spent the evenings watching some 
fine displays of the Aurorae, shifting white or green streaks and curtains of light apparently 
stretching vertically to awesome heights. At these times we also watched a great number of 
satellites; during one hour we counted fourteen. Perhaps we were under an orbit which passes over 
both the Soviet Union and the U.S.A. witnessing a further intrusion of the Twentieth Century into 
this wilderness. 
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C 27 THE END (27 AUGUST - 2 SEPTEMBER) 
A. P. F'owles 

For those of us who chose the easy way of life while we were at SØndre StrØrnfjord Air Base the 
time was one of relaxation and the priorities were rest and cleanliness as we tried to scrub out the 
grime of four months rough liv ing from our well-worn clot boa. It was a time when we re-acquaInted 
ourselves with the taste of beet', were trapped once again by the hypnotism of a TV set , enjoyed the 
comfort of soft beds and big armchairs, and rejoiced in the variety of food cooked for us in the 
service canteen. 

The days foflowed averysimilar pattern as we lazed around, put finishing touches to logs and 
field notes, played pool, and prepared ourselves mentally for the return to Britain. The night of 
28 August, however, was a special occasion as we celebrated Tony's birthday in fine style and 
1 earned anew the powers of drink. This probabi y accounted for the following day being so quiet 
although Alison and Will wandered a fair way off the base in their search for Musk Oxen, to no avail. 

On the morning of 30 August we had an informal meeting with the airport manager, Steen t.ialmquist, 
to tell him what we had found in Eqalungmiut Nunãt and to hear his tales of the area. Just as we 
arrived in his office a pale Gyrfalcon dashed across the runway and proceeded to hunt over the 
willow scrub 150 m away; it WSO out,  last sighting of this impressive falcon and not a bad way to 
say goodbye. We talked for two hours and without question we would gladly have taken up more of his 
time to listen to his interesting anecdotes about the local wildlife, of his years with the north- 
east Greenland patrol, and of his researches into the Viking settlements of continental west Greenland. 

The trimming of numbers continued the next day as we waved farewell to Alison, who was taking 
the SAS flight to London via Copenhagen, envious of our male privilege of travel on the Hercules. 
Pauline planned on staying in Greenland for a short while to continue trapping passerines on autumn 
passage. At 06.00 hours on 1 September, our last day in Greenland, Tony woke Phil and I and we 
strol led across to the deserted canteen for an early breakfast . Mr Malmquist had told us of the 
whereabouts of a small popul at ion of Harbour Seals in the fjord and we set out to take a close 
look at them. It was a good morning's walk and most welcome to he back on the tundra again. The 
plants were well into their autumn now and reds and browns predominated; few flowers were left but the 
scarlet vaccinium berries, like a scattering of gems, provided a splash of colour. There were only 
four seals in the fjord but one was fairly close to the shore and we sat for half an hour watching 
it sunning itself and slithering into the water for an occasional cool Ing swim. 

Soon it was time to head back to the base, compt ete our packing, and make our way across to 
the control tower to await the arrival of our friendly Hercules. Squadron XXIV had been on a 
training run and had flown low-level all the way down the coast from Qnaq - a spectacular flight by 
all accounts. It took an hour to load up and refuel but finally all was ready and we were on our 
way home. 

We were call i ng in at Mestersv i g on the north-east coast to pick up Wall y Herbert and an RAOC 
t'xpedil ion and the journey across tile ice-cap was to be anot.her low-level training flight. It was an 
unforgettable experience as we flew for two hours at an alt itude of 600 m above the vast expanse of 
inland ice. The north-easterly flight took in most of the significant features as we passed from 
low-altitude, low-arctic conditions at Sndre StrØmfjord Air Base to high altitude, high arctic cond-
itions in Scoresby Land, In the west the ice begins at a height of 600 m, suddenly passing from 
glacial moraines to the dirty belt of fringe ice. Here it is sliced and deeply gouged and the runnels 
are filled with moraine debris, while streams of glacial milk cut through this jumble and run along 
the fool of the dirt and gravel. Further on, the ice-dome becomes smoother with meandering ribbons 
of meltwater and, a feature unique to this western zone, many shallow pools of clear turquoise with 
thin skins of ice across them. We kept climbing while the dome rose to 3000 m, with occasional 
inexplicable ridges that looked like spines of mountain peaks breaking through the flatness. Then 
for a long time there was nothing but a panorama of featureless whiteness, glaringly white, the 
only pattern being the arrow-heads of wind-shaped snow. 

The captain gave warning that we were approaching the coastal mountains and from the windows 
we could see white dots on the horizon. Closer still we were coming into an unreal impressionistic 
world; brown, smooth rocks jutt ing from whi te ice-dunes; toot hed nunatak peaks, snow-capped angular 
faces; glacier tongues; fjords; all rock so brown, weathered; no vegetation visible. Then down into 
the fjords themselves; ice-bergs amid pack-ice, clustering at the foot of glaciers; the deep, dark, 
green waters of the fjord; turquoise of ice below water; gulls flying across the packed ice. Then 
over Scoresby land: rock became sandstone, dropping sheer and 'unvegetated into the fjords; ice-bergs 
everywhere of incredible shapes and sizes barrenness; a flat undul at ing tapestry of rich colour, 
purples, greys, greens, oranges, dull blacks, maroons; the colour in bands indicating rigid 
botanical communities; and then back to the fjords and the ice as we flew into Kong Oscar's Fjord. 

A cloud of rod dust greeted our arrival at Mestersvig, a place of legend in the field of 
Greenl andic biological studies, and as the cargo doors opened we stepped out onto the gravel runway. 
Mestersvig itself is a collection of some twenty or so modern Danish-style houses which seem 
curiously out of place in the ancient and magnificent landscape. The pyramidal mountains encircle 
the settlement, many of them with jagged peaks like shattered hone. t4ere, at 7205,  it was already 
late autumn and becoming very cold as the sun, a great red orb, set behind the distant mountain tops. 

The proposed one-hour stop ticked away as the piles of cargo were loaded on hoard and it was 
dark by the time everything was crammed in. palf an hour later, as we cruised at 9 000 m with an 
outside air temperature of -44 0C, we had our final views of Aurora Borealis. It was difficult to 
pick out much detail against the harsh background glare of the plane's interior lighting but in the 
northern half of the sky there were definite pale green streaks of light. The rest of the journey 
was spent cramped and huddled, trying to catch up on lost sleep until, at 04.20 hours BST, the 
announcement canto that we were over Iiirmingi'am and beginning a slow descent t:owards RAF Lyneham. 
Down below, the city presented it sight to rival those northern lights. In a velvet blackness, the 
street lamps were set like jewels - necklaces of sodium orange and the dim white glow of ordinary 
lights. Every individual lamp was discernable in clusters and patterns like constellations on the 
land for each discrete group and road system. 
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Finally the order came for 'acat-belts on', then touchdown and the long taxi-ing around the 
runways of Lyneham. The cargo doors drop open and we can see that it has been rain ing substantially - 

nothing changes. An hour's wait while we got our luggage and some of the equipment passed through 
Customs and then at long last into the Departure Lounge for emotional reunions with family and 
friends. Amidst all this happiness, though, was a tinge of sadness at the knowledge that the 
expedition was over, that the people we had lived and worked with for the last four months were 
going their separate ways, that we had seen the last of Greenland, for this summer at least. 

For most of us the drive home was experienced in a tired daze but we were still struck by 
the vitality of the British countryside: hedgerowa and trees, the essential living greeness of it all, 
Wood Pigeons, Herons, and Black-headed Gulls, myriads of butterflies, and the familiar life of 
country towns; in many ways it was good to be back. 

Nunataks from RAP Hercules, north-east Greenland. 
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SECTION D GOOSE STUDIES 

Dl 
THE DISTRIBUTION AND ABUNDANCE OF GREENLAND WHITE_FRONTED GEESE D. A. Stroud 

IN EQALUNUMIUT NUNAT 
 

dbstract 

rienland Wlii t1-fronted GOose welo 50011 in Eqalunsmiut 
Nuflit from 7 May until our dertire on 20 August. 

Usin theii 31 rival large numbers were seen on neture flats at the hd of NayssUgtOq, jcroibly a regular feeding 

site for ,iirot nj geesE p110t to local dispersal or further northwards migration. After about 17 May, most 

SirEs had left this aba to teed on low altitude wetlands, mostly in pairs. in June fewer birds were seen flying 

as most 
were either ziesting or were flocking with non-breeders. All but one of the seven nests found were below 

300 m. 2o families were observed walfing to higher ground after tatching, so that movement to the higher lakes, 

whore L<,th families and small 
flocks or non-breeders spend the sunmier, is evidently regular. The sumoer population 

f Eqaluncimiat Nunat (750 km2 ) was esticreted to he about 415 ± 70 (325 + 50  non-breeders and 90 ± 20 birds in 

families). The largest survey revealed 107 geese in an area of 150 km2. Mean brood size of sixteen families 

was 3.5(1. 

1 NTRODUCT I ON 

The breedi rig ranc cci the Greeni and White-fronted Goose ext ends I ruin Nk (Godthab) (64°N) to the 

corth of iJpertcicvik (73 N) (Wul her 1860; Es tomonsen 1950a) and the study area of Eqalucigicilu I Nunt 

(671 N(N) is thus moderately central (Figure A2 .1) . As part of an aerial survey of Caribou (Vidar 

llui the in (itt. ) the area between Kangerdlugssuaq (SØndre StrØml.jord) and Nagssugtoq (Nordre Strmfjord) 

WIIO coed bet ween 22-30 June 1977 (Ft pure Dl 1) . About 10 - 15% of the total area was overt lowe at 

alt I tudes bet weeo 70 and 100 m, anci observations of geese made on the flights bear out Sal omonsen a 

1950a) statelicelit that "in the interior of the Sukkertopperc and holstelnsborg Districts the White-fronted 

((01)50 i s  very numerous and to the north extends its breeding grounds westwards, g radually approaching 
the coast, which is reached at about Agto in the southern Egethsmindo District''. 

1tpure 01.1. ((Oselict (113(11 it rico 11 top f licks 3 reIn land Nb tIe-I ctc'd (hose ( icccsc'c llciliOfls 

ziavi c15c115) in central scsi 0 crfarcd during 11377. flock sizes ranged from 7 to 

51 lii iti>, usually 15 to 20. I'lle first I archly was seen tin 30 June (Vidal Hoithe 

In Ii ti . 
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1:l r .,,rds  were kept of all ohserval ions of White-fronted Geese in Eqalungmiut Nunat and are summarised 
in four l)l-il'ir)ds (1re-brrordirrg , breedi rig, hat ching to moult , and post-moult) , corresponding to distinct 

phases of birth goose and observer activity. During the pro-breeding period the same pairs were 

undoubtedLy recorded several t. imes each day moving between feeding Sites so eat imat ion of total numbers 
is impossi ble for this period. While there were over 50 observationS of flying geese each day during 
the second week of May ,  in July and August few flight movemen La were seen due to moult ing or breeding 
behaviour and only seven ohsorvirt ions of any geese were made during 13 - 20 August. The distribution 
of observers in different areas of Eqalungmiut Nunat is described in section 04. 

Throughout this acr'oUrit , the term 'non-breeder' is taken to include adult failed breeders as well 
as juvenile non-hr'eerfi rig geese unless otherwise stated. Reference to the lowlands includes all 
ground below 200 m in the south-west of liqalungmiut Nuniit (see also section AD) 

pRF,-I3REfinING 7 MAY - 25 MAY 

,irri vsl 

The I irst goose was seen in grlalungmiut Nunat at 16.15 hours on 7 May flying at about 200 in 
altitude north-west across Kuk Marshes wi th at least four other pairs seen in the same area that day .  

'this area of mature flats (section 11) formed the main feeding and roosting area for the next ten days 
(section P2). 

oistritacrorr 

Tire Nrk Marshes prnv ided feeding for fl rcks of nort hwards-nri grat i rig birds in early May. The triri 1 d- 

UI) of numbers to a peak of 93 on 12 May is shown in Figure Dl, 2 and behavioural study was urrdert aken at 

this time (section D2) . Two skeins of 25 seen flying north or, 16 and 17 May rrc're the last evidence of 
major rrrigratory movements and after this date most geese present in Iiqalungnniut Nunat Lowlands remained 
for somr' weeks. Adult birds general ly were first to arrive, fol lowed a few days later by non-breed trig 
second sunnier birds, idenrt i fiahl e by their lack of dark bel ly-hars . In many cases, however, fannri ly 
art ies arrived together and second summer birds continued to associate with their parents until the 

onset of nesting. Copu fat ion was once witnessed at Kk Marshes (section D13) 

Al tr-r 17 May, there was considr?rable muvement to and from Krk Marshes, rrrost birds flying in the 
direct ion of Erjalungri rut t as . The moverrrents are cliff icr, It to interpret , but geese se,'nrr'd to be spending 
au,.; t or the t i me wi tn nn the lowlands and firag I ng on the I r i ngcr-. of the Ii rglrer ground as the t li air 
progressed . The ma in feeding areas during this period are shown in Figure LII .3. 

'l'Iie f ii'st geese seen at George El lot Marsh, f km from Kuk Marshes, were t lire'- on 12 May" Nurrrbers 

were seen there regularly and on associated streams and pools until 27 June , dccl in ing as other feeding 

areas Iecarrre available, and with none present in July and August . Several small early thawing flushes 
south-wrrsc of George Eliot were also I r'ec1uented in early May with groups of ten to twelve feeding in 
r e 1st iv ely t in yaro as - 

On 20 May, an even irig roost of geese was discovered on the frozen marshy flats bit wren Irnnajnri tsoq 
;rrrrl t,akesrrreet . The hnribi cat was Ledum na1uetr0 - C'a]amurjrostls prirpurescers heath with large areas of wetter 

LJriisedurn rrrarsh . The area was unusual in hiavi rig many small numnmecks and hollows and oft en ext r'rrsive 
systenrrs of small girl I irs thus frrovld ing a cunipl teat ed topography .  . The area seenrred to be used as a 
rrrost as well as a feeding ground, and in the evenings adihitirnal birds would fly in to jirirn those 
feeding  there during the day. Counts were difficult because if the I errain , but t Irrisu' made (probably 

orider- estinrirtos) are shown in Figure Dl .2. Numbers here and at tipper Marsh, 2 krrr north-west , suggest 

that the aarrre birds used brtfn sit's hrtr'eo 19 and 26 May. 

One of the nrajor Iced ing arc'a.s in May was the ivet I and corrip lix arrrrndh I lie has) rod is I Fiji lunrjirni nit 

I;rsia, part i-rilarly IliuIgr:rray Marslir-s. At different tunes geese eel',' seen Ieechirrg ;nlmlnosi everlahct'e morn 
Cr •i I n,-' Pool to Wilir,W ral Icy and the lass of Jennings faRina, an area or aLrrut 20 kin, 

paLchinesn of ohsr'rvr-nr cover makes a census of this area impossible, however it is thought that the site 

airs very inrrjrurtant for the geese, and rrraoy probably dispersed here frurri Kuk Marshes ,  

Gr-ese rvn're I rerjrr,'ritiv seen tied imp on Upper Marsh and during May rrnost of Ille geese there were 

pa i red, From Jorre, we wr're able to rdc'nti fy individuals here a ith cc'rtainrty ,  , but on the basis of 
bo'Inavjrrnir the siogl e airin seen on tin rrarrsh after 30 May was probably the irate of the Upper Marsh nest 
(DCI sr, section 101). On 26 May drrrirng a vLsit to Atariarssuk and the Lake-line, six pairs were seen, 

t he onill sight ings frrrrrn the plateau in May, l'hiis may reflect the lrrck of obsrrv;rt ions in this region 
(Figure 101.1), but the few other trips across the plateau also jailed to r,'corni gec'se. During an 
tocursion to I Inn' glacier InugIrait quat on 11 and 12 May several pairs of geese were seen on flats north 
o f I liii Sirri Lii Vni t ley sandur ,  , it hahi tat similar to Kk Marshes , a-hi fist cnthrers were seen flying over the 

hiiiltnrhrs (c. 400 in) north of the glacier. Much movement was also seen along Willow Valley to and from 

[Ii dgeway Marsires 

tic t .1 VI IiJ 

In May, mrrr,st birds seen were solitary pairs, or rrccasionally in flocks of paired birds (Figure P1.4). 

ln several cases two  to four juvenile geese with few dark belly rrrarkings were associated with older 
birds. 'I'hese were riroct likely last year's young, which left their parents after the hatch of the 
seasrn ' 5 young and were functionally part of this younger farni lv (section P9). Meat of the day was 
spent by the adult pairs feeding or roosting at one of the wetland sites, where the principal foods 
taken, were Hlppui Is err1aris and En epherarn ,arrqristafoliunnn , as well its sn.rrrre grass rocrts (especially Puccinellia 

desc]unrpsiordrms), 'J'rijioc/iirr pamustre and rnthers . The diet at this t lire is rinore I ully described in section 

.Most of the nests fcurid later were close to the wetlands in wnich the geese were feeding at this 

I mine, so it is probable that they were also prospecting, although no such behaviour was specifically 

seen. 

Most fl ighnl.a in May were of north-east/south-west orientation within the boundaries of the lowlands 

(Figure D1.5). IIn,wc'ver a few geese were seen flying south from, or north towards, the plateau or beyond. 
Most of the nrorthmwards flights were in the late afternuon or early evening (17.00 - 20.00 hours) 

crtthnough a few geese were seen flying north in the early nncrrinlng (02.00 - 03.00 hours). Thus it is 

possibl e that some were usirng the higher ground for roosting, feeding during the day at lower altitudes. 
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0.1 scussior, 

The route taken by the migrating geese north from their wintering grounds is the subject of much 
debate. Some arrive in Iceland about 20 25 April and move through quite quickly, although little is 
known of their occurrence there at this time. It is unlikely that there are any major staging areas 
in iceland, and those seen there in spring may represent stragglers from the main migratory flocks. 
The loud there is thought to he newly sprouted sedges and the overwintering bases of Eriophorwn 
(dhr rdaissr, pers . corirnr. ) Some, according to Salomunsen (1950a), round Nap Farvel and travel up the 
interior oi west Greenland, sometimes reaching Nanortalik, in the extreme south, as early as 27 April. 
Others cross the ice-cap direct, being seen on the radar screens of the USAF Distant Early Warning 
ststlens (S. Malqui.st pers. comm.; Salomonsen 1967a, 1979a; Wilson 1981). Geese are not infrequently 
seen on the east coast of Greenland (section 014) and spring sightings range from 20 May to 4 June. 
Relative numbers using either the direct ice-cap route or the coastal route are not known, but in the 
past observational bias ha,-, probably led to the importance of tile ice-cap route being underestimated. 

At Sndre Strmi lord Air Base the first geese are usually seen about 2 May (S. Maimquist pers. 
corns. ) and in S is un nit tnn-tween 5 and 7 May, s(,li,et imes earl icr, as in 1977 when they arrived on the 
sinaI 1 oIl shore i sl adds on 1 May (P. Grossnnsnn less. comm, ) . Large numbers congregate in specific 
areas to rest and feed hei ore moving north or dispersing locally to breed. Near Kangerdlugssuaq there 
is an area of grassland where large numbers are traditionally found in the first week of May (S. Malmqiust 
Malinquist pers. conan. ) an,otiner such area is in the 13w1ands where the lake Taserssuaq flows into the 
north-eastern arm (Mal igisq) of the fjord lkertoq (67 00' N, 52 20 'W) (Figure Dl. 1) (P. Grosrnnanni pers. 
comm. ) . Roth these areas and }(ok Marshes are lowland sites where the thaw is earliest and where the 
first food plants become available from the frozen substrate. 

Fenck,'r (1950) found that the geese usually arrive at the end of April and beginning of May at 
Sarqaqdalenn (7006'N, 57008'W), initially in groups of four to five, later up to 30 and on occasion 
50. In 19135 the thaw in Sarqaqdalen was late (8 - 10 May) and geese arrived almost immediately after 
this (Jensen and Preuss 1972). As the valley bottoms in this region are filled with snow, on arrival 
they heed on the hillsides on " Ennpetrum and dead grass', in the evenings roosting by the sea. With 
the spring thaw, the geese apparently move on to the Nugssuaq plateau to eat Equisetum and grass. 
hvidently, in any region the selection of feeding area immediately after arrival depends on the state 
of the than. In the coastal climate of Sarqaqdalen, snow ccver is apparently less at higher altitudes 
than on similar dates in Eqalungmiut Nunat. 

In conclusion, the geese seem to follow a regular pattern of dispersal on arrival in Greenland, 
feeding Intensively at a few traditional lowland sites for the first 10 days or so after arrival, and 
then gradually foraging further away following the thaw as it progresses altitudinally. 

BREEDING DISTRIBUTION 26 MAY - 25 JUNE 

Observer activity was largely restricted to the river and lake system of the lowlands near Base 
Camp and this is reflected in the distribution of located nests (Figure D1.6). Most clutch initiation 
took place in the period 19 24 May, approximately 15 days after the first arrivals were seen (section 
D4). The nests and the selection of nest sites is described in section D4, whilst aspects of breeding 
behaviour of incubating geese are presented in sections D5 and D6. 

Non-breeding geese moved on to the plateau during June, but remained in some numbers in the lowland 
wetlands with far more movement between the two after 18 June. The geese were probably spending a 
greater proportion of their time on the higher ground (where the lakes were beginning to thaw (section 
J2)) and less frequently visiting the valley feeding areas. Small flocks began to appear on the upland 
lakes in the third week of June. 

p x active nest I 
•' , I 0 - old nest 
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Figure D1.6. Positions of six of the seven active goose nests found in Eqalungmiut Nuoat in 
1979, together with one nest from a previous season. 
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HATCHING TO MOULT 26 JUNE - 10 JULY 

i)uri ng mid to late June, geese that had not bred, or whose breeding attempt had failed, began to 
rggr•grr Ic pr ii I.e moulting lot r) larger llockr-r on the api rind lakes, where they remained until August. 
Two I amities with young (Upper Marsh and Himwater Marsh nests) moved from the nesting marshes up 
towards the plateau lakes, evidently a common occurrence since most nests were found at low altitude, 
whereas all but one 1am1y, (and these were capable of flight)were found on plateau lakes. The reasons 
for the move are thought to be similar to those causing the non-breeders to move. The lake systems of 
the uplands provide a network of lakeside grazing areas with refuges from Arctic Foxes, and the inter-
connecting streams provide easy routes for movement between feeding areas. The later thaw at altitude 
results in plants being at an earlier stage of growth compared to the lowland marsh areas and hence of 
better nutritive quality (see sections 1)8 and Fl). 

MOULT AND POST-MOULT DISTRIBUTION 9 JULY - 20 AUGUST 

Most areas of Eqalungmiut Nunt were visited during the moult period although attempts to reach 
Amitsuarssuk were unsuccessful due to a swollen river. 

un attempt was made to census the area immediately north and east of Base Camp on 9 July, when 
the entire area shown in Figure 01.7 (100 km2) was surveyed for geese. The total of 60 non-breeders 
and two lamilies discovered, by simple extrapolation, gives an estimate of 450 non-breeders over the 
whole of Eqalungmiut Nunrit (750 km2). The most extensive survey was carried out on 25, 27 and 29 
July to the north ol Atanrssuk and east of Castor and Pollux (Table D1.1). The area covered was 150 km2  
(Figure 01.8) and the same extrapolation gives a total of 400 non-breeding birds. however, if the 
lowland parts of Eqalungmiut Nunat are excluded (150 km2  - these are known to have held only one family 
at the time), the total comes to about 320 non-breeders. Sixteen families were seen in Eqalungmiut 
Nunat (a total of 88 birds) which together with the non-breeders gives a summer population of about 
400 geese. Because extrapolation from the above survey gives a lower number of families than was 
actually seen, the observed number has been used. It is likely that this remains an underestimate since 
tire land bordering the ice-cap was not thoroughly covered. 

Figure 01.7. Area covered by census ol 9 July 1979. 

The accuracy of such a simple extrapolation is open to question, depending on an even density 
of birds, which the aerial survey of 1977 (Figure Dli) and our observations (Table Di.i) tend to 
inval idate. These and other observations suggest the possibility of higher densities close to the 
ice-cap during the moult. Since our survey was carried out in this area, this would inflate any 
population estimate. Erring on the aide of caution, numbers of geese are probably as follows: non-
breeders 300 - 340, families 90 - 100 (individuals, post-hatching); and thus a total population of 
390 - 440. 
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Figure Di. 8. Area covered by census of 25-29 July 1979. 

TABLE Dli. Distribution of geese in northern Eqalungmiut Nunat. 25, 27 and 29 July. 

LAKE NUMBER (PARENTS tOSLINGS NON-BREEDERS) 

Lake 31 14 14 

Lake 33 6 2 4 

Lake 35 19 19 

Lake 42 14 14 

Lake 37 17 17 

Lake 58 15 2 3 10 

Lake73 10 2 3 5 

Atanarssuk 6 6 

TOTAL 101 6 10 85 

wovement of non-breeders during moult 

ZULU 

A flock of non-breeders spent July near Zulu; all were ringed on ii July and their movements before 
and after this are of interest (Table D1.2). Despite the disturbance caused by the ringing, the flock 
was seen at its normal feeding site on Zulu on 12 July, but further activity in the area caused the 
birds to scatter; two days later they had moved 7 km downstream to Doodle and Spidermere (Figure 01.9), 
although numbers seen on 14 July indicate that at least six of the birds in the Doodle and Spidermere 
hocks were not ringed. The rings of the geese on X-Ray could not be read, so it is not known it they 
had moved straight to X-Ray or had travelled to Doodle or Spidermere first. 

A XE W ATE R 

During July and August a flock frequented the plateau in the region bounded by the lakes Hotel, 
Quebec, Uniform and Axewater (Figure 01.10), and it is likely that most of the sightings in the area 
involved the same birds (Table 01.3). 

movements of families during moult 

Due to distinctive belly and breast markings (section D12), the movements of several adults with 
families could be followed (Table D1.5). The family from Upper Marsh was watched from June to August. 
Most movements between lakes would have been fairly easy for a small gosling to undertake. The route 
between Welsh and Foxtrot was more severe however, and was about 1.5 km much of it along a boulder-
strewn, narrow gorge with a drop of 200 m between the lakes. 
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i1u r 1)1.0 Lakes of the Welsh to Doodle drainage system. 

fABLE 01.2. July niovements of Zulu non-breeder flock. 

04111 NUMI (lIlt LAKE 

June 28 5 Welsh (with Welsh family) 

July 1 10 Zulu & Welsh 

July 3 6 Zulu 

July 0 17 Zulu 

July 

July 

10 

ii 

17 

17 

Zulu 

Zulu (ringed Al2-A24 and A26-A29 inclusive) 

July 13 12 Zulu (with a family of 7 birds) 

July 14 8 Deodle (at least 3 ringed) 

July 11 15 Spidermere 

Jull 

July 

15 

16 

6 

111 

Spidermere 

x-Ray 

(at least 4 ringed) 

(all ringed with a family of 6 birds) 

July 31 11 Zulu (at least 6 ringed) 

4I ØUrform 

M ke, Decembe 

7Hotel or  

.1 

lIoul -  01.11). Lakes of the Axowater reg lofl of plateau. 
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TABLE D1.3. Flock size of geese in the Axewater area 

DATE NUMBER LAKE 

June 27 10 Axewater 

July 2 13 Mike 

July 5 13 Nov ember/December 

July 9 12 Quebec 

July 10 12 Uniform 

August 2 6 Axewater 

August 3 7 Axewater 

August 4 16 Axewater 

August 5 15 Crusties 

August 6 10 Axewater 

August 10 14 Hotel 

August 14 6 Axewater 

August 19 6 Crusties 

August 20 18 Crusties 

TABLE D1.4. Family size of all Greenland White-fronted Geese in Eqalungmiut NunIt, 1979. 

DATE FIRST SEEN LAKE YOUNG 

July 16 X-Ray 4 

July 17 near 410 in 4 

July 17 near 410 in 5 

July 20 Charlie 5* 

July 20 Charlie 5* 

July 22 Atanrssuk 1 

July 26 Lake 31 3* 

July 27 Lake 73 3* 

July 28 Lake 33 4* 

July 29 Lake 58 3* 

August 2 Axewater 1* 

August 2 Axewater 3* 

August 9 E. Eqalungmiut tasia 6 

August 12 Lake 70 2 

August 15 Lake 69 5 

Upper Marsh family 

Welsh family 

Axewater family 

Mean brood size 3.5 + 1.50 (sd) 
* indicates ringed broods 

Family size 

It was not possible to make regular observations on most families and this, together with the 
large distances over which families move, complicates any calculations of totals. As the young grew, 
families moved less, tending to congregate both with other families and, more loosely, with non-breeders. 
Thus after 16 July most families can be identified with some degree of confidence. Only sightings after 
this date have been used in the compilation of Table D1.4. 

Behaviour duriny moult 

On commencement of moult, non-breeders became far more secretive than previously. On observing 
humans at distances of over 1 km, they would swim to the bank of the lake furtheat from the observer 
and disappear into the vegetation. Once hidden they would skulk away from the area. Their perfect 
camouflage, and the ability of large flocks to vanish whilst under observation with binoculars and 
telescopes, caused incredulity at first; however by our taking every precaution against being seen, 
moulting geese could be watched with success. Towards the end of the moult, non-breeders became more 
tolerant, tending to swim to the middle of the lake rather than skulk away on dry land. 

The behaviour of families was different from that of non-breeders, as they took to the lakes when 
alarmed rather than hiding in the vegetation This agrees with Salomonsen's (1950a) observation that 
they will try to hide only if there is no lake nearby. Once on the lake it was much more difficult to 
compel family groups than non-breeders to leave and walk into the catching nets set up on the bank 
(section DlO). On 8 August attempts were made to catch a family of six young. On the first attempt 
the male left the family and ran off up the lake side to hide in the vegetation. The female and young 
remained on the lake hiding in emergent wenyanthes at the edge, and finally, when approached with boats, 
1.1 ow across the lake on apparently the ii' first II ight , to land and feed seemingly unconcerned close 
to the ringers. This was closer than any geese had allowed approath for months and was no doubt it 
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TABLE Dl.5. Family movements in June, July and August (Gosling number in brackets). 

DATE UPPER MARSH WELSH AXEWATER ATANARSSUK AXEWATER AXEWATER RIMWATER MARSH 
(5) (5) (1) (1) (2) (3) (5) 

22 Upper Marsh 

23 

24 Charlie Rimwater Marsh 

26 ?Charlie Rimwater marsh 

27 ?Dclta ?Echo Rimwater marsh 

28 WoB-h Rimwater Marsh 

29 leave Rimwater marsh 

30 

?Foxtrot Welsh ?Foxtrot 

2 Echo 

3 Welsh 

4 

5 

6 

7 

8 

9 Wlsh 

10 WelSh 

11 WelSh Welsh ?Echo 

12 Zulu We Lh 

13 ]aziiily (5) on Zulu 

11 Foxtrot Foxtrot 

15 Foxtrot Foxtrot 

16 ?X-Huy (4) 

17 ?Yankee 

18 

19 

20 Ctiarl ie/D Charl io/D 

21 

22 Delta Delta Atanrssuk 

23 Echo Echo 

24 Atanãrssuk 

25 

26 

27 

28 

213 

30 

31 

1 \xswater Axewater Axewat or Axewaler Axewater 

2 Ax witt (Sr Axewater ilxewat er Axewater Axewater 

3 Axesat or Ax€water Axesater Axewater Axewater 

.1 Axtwat or AxewSi or Axowater Axewater Axewater 

5 Axewator Axosatur Axewater Axewater Axewater 

Ii axewat 01' Axewater p,xewat(r Axewater Axewater 

7 

8 

11) Axesator Axewater Axewat or Axewater Axewater 

ii Pe'owaler Axewater Axewater Axewater Axewater 

12 

IA 

1-1 Axowater Axwat or Axewater Axewater 

15 Axewat or Axowater AXE'water Axewater Axewater 

16 Axowi, ter Axewater 



reflection of their ability to escape by flight if necessary. It was also the only occasion on which 
a family was seen to split up, and it is possible that the early disappearance of the male was due to 
his still, being flightless. 

FLOCK SIZE 

Flock size has been calculated on a daily basis; that is, while avoiding inclusion of the same 
birds twice in any one day, the same flock has been counted separately if seen on more than one day. 
Thus the grand total of geese for each month does not indicate the numbers of birds present; figure 
D1.4 does, however, reflect changing gregariousness. 

The modal flock size changes from two in May and June to 14 and 16 in July, and to 27 in August. 
Individual young geese associated with adult pairs were occasionally seen, but in June the groups commonly 
contained several pairs. In July and August family flocks were seen consisting of one to six goslings 
and parents. As the month progressed bigger flocks developed, particularly on Axewater, where all but 
one of the flocks over 25 were seen in August. 
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02 1'ItE-NESTlNG FEEDING BEHAVIOUR OF THE GREENLAND WHITE-FRONTEL) GOOSE 
A. D. Fox & J. ?4adsen 

llbstra:t 

Greenland 1/hi te-fronted Geese were observed feeding for up to ten days between the peak arrival period and 
the ozn.set 01 nesting in west Greenland. Birds fed on highly nutri tious subterranean plant perenniating organs 
tc,r t&% of their diurnal activity, roostinnj only during the period of sub-zero temperatures. Attendant vigilant 
panders in solitary pairs enabled female geese to feed for maximal uninterrupted periods. The males gained advantage 
from joining flocks of other geese spending less time alert with a cozresponding increase In the prortion of 
(heir time spent feeding, although there appeared no advantage to females in social feeding. Patterns of mavement 

suyyested there was a diuinal rhytlun to feeding determined by freezing of the substrate. 

INTRODUCTION 

Nutritional reserves acquired by arctic-nesting geese prior to the spring migration are limited by 
the increase in body weight the birds can carry and at the Caine time maintain adequate periods of flight 
(Ryder 1970). The condition of the birds on arrival is of considerable importance in determining 
reproduct lye success, and in the case of the Lesser Snow Goose, Ankney and Maclnnes (1978) suggest clutch 
size and ,uecesslul incubation are directly related to the nutrient reserves of the female. In most 
species, the female goose feeds very little before and during egg-laying and incubation and must have 
accumulated sufficient reserves to sustain egg-laying and maintain condition throughout incubation. 
Generally, nest ing commences shortly after arrival on the breeding grounds, being limited by the period 
of rapid yolk develnninnnent (Raveling 1978) and by weather conditions which may cause complete breeding 
failure in some years (Ogilvie 1978). However, the pro-nesting period varies considerably according to 
species. In typically high arctic geese such as Lesser Snow Goose and Ross's Goose, it is suggested 
that the stimuli causing rapid yolk formation are related to the events just prior to, or at the time 
of ,  migrat ion to the normal final staging areas, the geese commonly nest ing within three to five days 
of their peak arrival on the nesting grounds. In low arctic species such as Cackling and Brent Geese, 
the in it 1st ion of nest ing occurs 10-13 days after peak arrival with rapid yolk formation stimulation 
dating from events just before, or at the time of, migration from the final spring staging areas to 
t he nest log areas. 

lencker (1950) and Salomonsen (1950a) observed in the low-arctic Greenland White-fronted Goose a 
period of feeding immediately after arrival 8n the nesting grounds. Fencker found that the phenology 

of arrival f the species at Sarqaqd ° alen (70 06'N, 5708'W) was relatively constant with arrival in 
early May and feeding until the first eggs are laid between 20 and 28 May. Similarly, S. Malmquist 
and P. Grossman (pers. Comm.) give the mean arrival dates as the first week of May, with extreme dates 
of 2 May for Sndre StrØmnfjord Air Base and 1 May (1977) for Sisimiut respectively. The first birds 
seen in Eqalungmiut Nonat 1979 were sighted on 7 May. 

The first geese noted in the study area spent considerable periods feeding on Kuk Marshes, an 
area of nature glacial sediments adjacent to a glacial melt river. After 7 May, this area formed the 
central feeding site for all birds in the vicinity, numbers reaching a peak of 93 on 12 May and 
suhsen1ueiitly decl in ing over the following days, until by 17 May the passage was largely completed and 
the birds had disperseti away to higher latitudes (Figure 91.2). Egg-laying commenced on average on 
22 May, giving a pro-neal log period of at least 10 days. 

On the basis of behavioural studies, it is suggested that the female can at least maintain her 
general nutrient status and hence increase her chances of reproductive success during this phase. This 
is achieved during the pre-nesting time by the female maximising feeding activity while the gander 
spends the majority of his time alert in a protective function 

METHODS AND STUDY AREA 

A (hesercpc non of the Kuk Marshes complex is given in section Il and is shown in Figure D2.1. 

unnail ann iysi sand ci irict observations showed the arriving geese to be feeding on the perennat ing 
rilizoiws of Jucciuellio dcscnnarnpsioides and Lu thus of Tniglochin ;.alustre as well as the developIng shoots 
of ilijgui is uuJiiis suhlnrgn' (I in some of the pools (see section 118). 

The entire area could be watched from a ridge 300 a north of the marshes, affording concealed 
appioach from the nearhy camp, as well as simultaneous viewing over all of the important goose feeding 
sit cs Obs,rvat ions us i rig 20-40 x telescopes commenced on 9 and 10 May when preliminary watches were 
einrvc,ci out, culminating in ii full 24 hour continuous watch on 11 May. 

Two ni,thincfs of tlaf 4 cct)ject ion were used as loliows: - 

At 15 minute intervals, the marsh complex was scanned and the local ity and activity of all 
geese present on pools and marshes noted. The activity states used in the study are listed 
in Table 1)2.1. 

Concurrently, pairs of birds were watched whilst act ively feeding and the behaviour of both 
birds noted and timed. 

The 1st ter method was intended to time changes in the behaviour of birds and examine patterns of 
alertness and feeding in foraging pairs, with the exact time of each change in activity of the pair 
inn ing noted. It was not possiin]e to determine whether these birds were breeding pairs, but the generally 
at- arrival 01 the young lion-breeding birds in Eqalungmniut Nunat , together with the distinctive 

behaviour of I linac pai rs suggest that the birds under observation were likely to have been nesting geese. 
The tint a Cnnllnct((I using method (i) were segregated on the basis of pairs feeding in flocks and 

ion,' fed cup in isolat ion, These results were analysed in two forms: firstly, the data were summed 
on an iiinr ly basis, and the priliort mom of time spent in each activity WS calculated and expressed as 
ni percent ag' for both goose and gander in isolation and in flocks; secondly, the length of time spent 
in a particular activity without interruption was calculated for goose and gander in both situations 
a nd mean values air,' calculated for each hour of the day. Dat a are combined from 11 and 12 May, and 
are derived from observtl linus taken frnnin tiff ferent pairs throughout the marshes, although several pairs 
con fri Liii lang to the study were wat ched in both aol itary and flock situations. 
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TABLE D2.1. Table of activity states used in the behavioural Study of Greenland White-fronted 
Geese on KOE Marshes 

Feeding - 

Alert - 

Inactive - 

Walk - 

Roost - 

Swim 

Chase/chased - 

S. Preen 

Drink 

Fly  

including all actions involved in various types of feeding, e.g. 
grazing, up-ending, feeding below the surface of water, probing 
in mud etc. 

equivalent to the posture of extreme head-up (Inglis 1977). 

equivalent to stand and sit postures of Inglis (1977) and excluding 
obvious roosting. 

movement with head in head-up posture. 

standing or sitting with head on back in typical roosting posture. 

behavioural interactions of geese, according to direction of 
aggressive encounter. 

RESULTS AND DISCUSSION 

.i I N uwb,-r 

The let al numbers of geese at each u1uar1er-hour count are presented in Figure D2 .2 and show the 
'raduai Ru i Id-u pof gecue at the (vet land site during the three day period to a maximum of 93 birds on 

12 Ito; Mi actual ions i n ivaumher part Ly ri-aol t from Ru - do lost from sight amongst vegetation, but 

g,n,ralIN re]] ci the 1 si-atgu el lKils I ureugh the site. 

100- 

50- 

IL 
10 May 

on l•u• 

dw 

8 100 9 5 
11 May 12 May 

i]uuu Id up in uuuluuuluulS of eu-ui -u-wi at Kuk Mluuriu]es, May 1070. 

lu/u ut Eros w thin llue I/sushi-s 

There appear to he diurnal patterns of movement on the marsh; the usage of the two most important 
]cediiujt sites is shown in Figure D2.3. During daylight hours, the majority of the birds present 
utilised the areas of hare mud, Mudhuink A in Figure D2. 1, adjacent to Long-tail Pool, the numbers 
dccl iii lug during the day. The sun set on Kuk Marshes around 21.00 hours, causing the pools and mud banks 
to fr- ue,e so restricting foraging for rciots and hulhils. This factor was thought to be largely 
responsible for the movement hack from the marshes to the 'Beach Pools on the extreme southern edge 
of Kuk Dun,u, the last open water surfaces to freeze over. The suhsurface food items gradually became 
mace 'us iblie as the substrate froze, forcing the geese to open water surfaces which were the last to 
freeze. In the open water birds were taking Hippuris vulyaris with Triglochin palustre and perhaps the 
luere000t ing organs of Potauuuoujctouu fiiiformis. By 06.00 hours, many of the areas of standing water thawed 
and the birds dispersed again throughout the marshes. 

IueJOWI oural Pattei ns 

Gi,servat iouus from quarter-hour scans on 10, 11 and 12 May are pooled and shown in Figure D2 .4. 

Fec-ding: 68'L of the total diurnal activity of the geese was spent feeding (representing a mean 
of lii.4 hours/day), although there were considerahle differences between sexes as described below. 
There is a decrease in feeding during the coldest hours (between 01.00 and 05.00 hours) with a peak 
in foraging activity inumedititety preceding the short roosting period. This is similar to patterns 
observed in feeding geese on the wintering grounds in Europe (e.g. Owen 1972a) 
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Roosting: 11% of diurnal activity was spent roost ing (2.6 hours/day), regular roosting 
occurred only during the periods of lowest temperatures. 

Alertness: 10% of the diurnal activity was spent alert (2.3 hours/day), with the constant 
lower proportion of alert birds during the roosting phase resulting from the gathering of geese into 
larger roosting groups. 

Resting: No trends appear in the patterns of inactivity which amounts to 6% of the diurnal 
activity (1.5 hours/day). 

Preening: Most preening activity took place during the main roosting periods, comprising 
3% of all activity (0.7 hours/day). 

Other activities constituted 2% of total diurnal activity (0.5 hours/day). 

Behavioural Studies of Feeding Pairs 

Table 92.2 summarises the results of the activity stul i es of I orlig ing pairs from which the 
lollowing points arise: 

In both solitary and flocked pairs the goose spends significantly less time alert and more 
time feeding than the gander. 

In terms of the proportion of time spent feeding, the gander gains advantage from joining 
liocks with a corresponding decrease in the proportion of time spent alert. 

There is no significant advantage to the female in social feeding, either in terms of 
increased feeding or decreased alertness. 

In terms of the uninterrupted periods spent in each activity, the relationships are essentially 
the same as for the proportion of time spent in the same activities, although the large 
variances within the data result in many of the comparisons not being statistically significant. 

Analysis of vigilance periods of the gander and diurnal activity allocation to alertness indicates 
that as the percentage time allocated to vigilance increases, the non-vigilant period shortens and 
periods of uninterrupted alertness increases in length (Figure 02.5), a relationship demonstrated in 
the House Sparrow by McVean and Haddlesey (1980). No such relationship exists in the female, or for 
either sex in feeding activity (Figure P2.6), so it would scorn that the vigilance schedule of the 
protecting gander is critically controlled. 
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TABLE 02.2. Comparison of activity scores of male and female geese in flocks and solitary 
pairs. Values are means and the F-ratio and level of statistical significance 
are given for each comparison (* p < 0.05, ** p < 0.01, *** p < 0.001). 

Solitary Pair Solitary Pair 
Gander 27.65*** Goose 

65.2% 18.4% 

10.34** 4.42°c  

Flock Pair Flock Pair 
Gander 587* Goose 

44.3% 7.8% 

(1) Comparison of mean percentage time spent in alert activity on an hourly basis. 

Solitary Pair 
Gander 

20.2% 

6.06* 

Flock Pair 
Gander 

44.3% 

22. 96*** 

2.85* 

Solitary Pair 
- Goose 

63.3% 

2.85  

Flock Pair 
- Goose 

60.4% 

Comparison of mean percentage time spent feeding on an hourly basis. 

Solitary Pair Solitary Pair 
Gander 5 • 95* Goose 

6.42 mins 3.14 nuns 

1.211' 4.l0** 

Flock Pair Flock Pair 
Gander 3. 62 Goose 

3.39 mins 1.71 ama 

Comparison of mean length of time spent uninterrupted in alert activity on an 
hourly basis. 

Solitary Pair Solitary Pair 
Gander 12.81*** Goose 

2.78 mins 6.83 mins 

O.66' 1.04n5 

Flock Pair Flock Pair 
Gander---------- 7. 62 Goose 

3.16 mins 8.62 ama 

(lv) Comparison of mean length of time spent in uninterrupted feeding activity on an 
hourly basis. 
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Comparisons of periods of simultaneous feeding by goose and gander in solitary pairs, 
and flocks, Kuik Marshes, May 1979 

SOLITARY 

FLOCK 

Total Observation Total time when either Total time when both 
Time (mm) gander or goose was birds feeding 

feeding (sin) together (mm) 

489 232 (47.4% total) 11 (4.7% feeding) 

461 311 (67.5% total) 105 (33.8% feeding) 

TABLE D2.4. Comparison of length of time spent in uninterrupted bouts of feeding and alert 
activities in a solitary goose pair on Upper Marsh, (21 May, 1979) (n=SO) 

Gander Feeding 
_________ 13.699** ________ 

Goose Feeding 

mean 8.11 sees mean 26.00 sees 

Gander Alert 
12,99** Goose Alert 

mean 22.33 sees mean 6.67 sees 

TABLE D2.5. Comparison of length of time the goose spent submerged feeding on Hippuris vuigaris 
in Mon Char between presence of alert gander, and attendant feeding gander, near 
Afon Char, 24 May (n40) 

Gander Activity 

Alert 

Feeding 

Gander Activity 

Alert 

Feeding 

Mean Goose submergence duration 

3.1 sees 

3.1 5ec5' 
) 00ns 
 

Mean Goose alert duration 

3.4 sees 
ll.48** 

7.1 sees 
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In sol it ary pairs, there was always ii discrete change in activity between the two birds, the 
101.1 irrt ion of leedrng by one hI rd resulting in the reaurnpt ku of alert posture in the partner, contrasting 
a tin the chrrrc'd feeding act rvity observed within the flocked pairs. 'fable 02.3 illustrates this benefit 
01 flocking in terms of increased rirnre spent feeding ai:rruitanenrrr-, ly as well as a general increase in 

ro'dirr' as a pn'rcerit rrge or all aci.iviLy. It was not apparent which of the sexes in ii solitary flock 
I riggcrr'd ott t he change in act iv ity , alt iruugh it appeared on most occasions that it was the alert, bird 
silicin initiated the change. ticrwever, in cases where sloitary pairs I trw to join a flock, it was in- 
varial,] the pander wit rh initiated the ft ight 

In I] ocks , 04 agonist i c interact ions were observed bet wren na irs. The gander was Involved in 
signi ficantly more anrounLorm than the loose (U- test, t 2 =11 .11, pctt.ItOl) , driving iiWiiY other feeding pairs 
at cirst,nrrcr a ur to 10 a. 'l'ln'sr' I irrnlings are similar to trio' ri Bod (1953), although the distances 
I iii ol ''i-it irn'tSr'r-tt gel - se in aggressive n'rlcorri1.t i-re Were much printer than those r r'cor did in Europe in 
a rut er. l- 'rrr't irer'inorr• , I hear li)t) rN ut i OtiS seined very intense sit in pair.; often prrrsueri trite II ight This 
neil he dna to the trot chit and sc urve nal ore of the 1<,oci resource No sell as proximity to the onset of 

II - . I rap. 

'Ito i igillrrrt 1w hav iour o r the lanril'r in sri it ary pair's Was also (rh.,e rved afir'r the main rtiaper.sat 
tire ri's,' hoar kirk tt,rt- , Iii's bt in et,nrc nest in it l(t loll, Two iris I (rices are oinronri in Tables 1)2.4 and 

120, ttr,-s,' ol,servations a rI in accnnrdrrncr' with the pall eros flirted from Kuk Marshes 

('uNCLIJElONS 

Any siipp t -urn-nt I " the ncr vs of the fcrtiah r' on ocr irit on fir' breech up 'rrronds will improvo be r  
iii rnrl noti'ii'rnl 1,1 otis arid irci'i ri c her ctiarrc€'a of rr'irrrrilact ic air cr - isa. In 11179, ir, t win-n tire pr'ik 

ncr-  ii it (ill I r' ( 12 Mniy ) and the riii',iii irit i of treat i nit Ia t ron (22 tIny) t here was rpparr'ri t ly  surfici ent t uric' 
f or the lr'malu to out 01ii ii signiricant ariroont of ntitrii'rrts on the breeding grirunds jrri,r to nesting as 
snigger i'd by I I (1079) in itrrrni - i ,nliktrrin ; frontal iii. 

Iii oriii'r to rpt irriroc or firrnigiiip nrcti vi fir's, it is of vol or' to the goose to spend mnixrniiat perlird 
in rim iritr'rr01i1 1(1 irinirla i,i 1,-i-din1', 'Ibis in n,emingly nictri 'viii hy Ito' h,'havi,rurri 1 ri'spi,nse ni the 
,rtt,-tirinirrl nirrdr-r shicir kr-rho cto' r- (yr ri,-r,il] t(-o.s than 5 iii) t o  thi- lr'nrnitr'; in this Inrirlectric rule, 
tire lialtf hurl spends irioi'lt of liii t5]n alert . In sri it ary pairs, tinr' gancti'r opr'rids mist if fin 1 rime 
alert, iilri In' in I locks the prirtecticr' iriir'tien is slrarr'd mit ween rttorr' bir'cit to the advnrntnige or all. 
lo pinup;, I h' gonuli r slrrise no sipthl ricanL cli ffr'rence in the I iris' stork alert whr'rt r'orrnpnirr'ut to I ri' 

(annul i -., tr,t I t torn' i , iii crrrreslarrid ing ili'i-rr'riai' in tire I lIne spent I r-erting I he tr'ina Ic p r'rnsr 

liii Ike trn;rni\ nir'ct in - 0,1 ing ',r car', t he aol it art-nest ire' (ire€'rriand Whi tr'-Irrrnitr'ni (ir,,rsr' sbir,win t itt It 
n-rVI lrrr;rt tri-luni irnor on the Ii(at ill0  areal, ui t hi-ri' no rr'rirrcr-d 01 ci-urnity Irrr thir -i - ,rrir lit ion of tire 

i~arldcr to ire ii,:r>,itirtscii ,5irri r his irk ironer' on lost mg suer - isa is less than in colonially niul irig gr ese 
(see bdcr 1975i, Owen and Wn't Is 11171)), H o w e v o r, tire gandr'i' stilt provides art rrirl),rrl lint protective 
I uric I join at tire Inst sit e np'mi inst ot irn'r mril ('a ( tlinr'tru and (broke 1070) and agar not prr'datiorr so it is 
cli art) of irriport mmci' to opt muse fitir so during the pri -ru-stIng trlrase. 

Ile linririnit irmn of I md's or I r'iiiirng tiniirni'aiu has been eptniined in the a.It in h'egmcrra..e to I hiree 
ci I tria( I ret rrrs: ( I ) tire urn'n '0,-Os in forrd rn'srorrcr' in i irrr' or sluice (np , Turner ihiPh, Krr'tr, 1974, 

Inrrtrrr,, tr , I ii. lo/l) ( ii ) trr'dst irrri , -a F trick irrmry id rip 1(111 n t 11)1 shirt toe I ruin nit t rick t t, an i rd iv idiral 
(Will i intro 19(10, ltariri ltrrrr 11171); or (iii) sharing the vigilant rri]i' bn'twr'err many nrrciividu,nlu, to the 
henel it of all (biiiurnitl and Lazarus 1971, Ooi'l I 1074, ,Atrrainmnuin 1079). In the tire-nest lug social 
tn-i-ui rig nt t he Grr'n'a]ririnl tOni tr'-frirrrt , ii is likely that all thnrr'r' I actors an, act mg on the inrrag ing 
gr'i'si'. At thu t iris' of orrainil , thr'rr' is lit I tn lood avrni lalr]e to Prn'-ni'sting Wlr ii c-front., rirstric'tc'ci 
to the rrrrrts , steirr and mt lair rr\'i'rWr nit 'ri ntg nrater cal in the I 'in aobatratr's frr'r'ri I roar tin' thaw. Circp in 
it Al. (11175) lirund Ar'r't Ic I'rtr.r,i'u and I')per'aeerrnrs held the highest ciince'ntr'-,rt mans of nutrients in the 
hrercnnt,rt ing org,rns immed iate ly hnet'orr' urn flac't of sprirtg gt'rrwt ii. Sun tar ri-sri its are given by Denn is  

nt. (197k) and hlhrtrr'nr arid ('nnrmnn'morr (11)5(1) shir a lso shniw that the irctirw-gmnrund liii' standing cr01) is 
at it, tr r i;hr'rt pm 'ci' di nip apr i fly Irrnmttoct nm . The fir] hr is or TI- i jiou')iiir )'u]u.ntro are hun' n lii in nrpenr mud, 
nrnirl niurint early May, I hr-rr- are no vlair,i I din's hnmr the I rn rh rig geese tin lnrcatr' I his irrllrortarnt food 
r Ir-rrr; thus it world -i-n'rnr tbrnrt I tnnckiii1 at I rin,d-rieh sites srniild att ract firrllrr'n' arrivuing inircis an sd-ti 
its n'rrbrrneirg chrnnnr-r's -nrl f eeding suer-n's  im thin- rrarddy I tint . BY mint root, the nt mr irt9rr,r I alit trod 
itr rid, wro r Ui',Jnicli me ml, m - ),,nr- r mr.md,-i; (',ihnich rotains nrtrr,vr' p i'nnuritd liLt r'r and is hence rnr,,i ly lurctitr'ct) and 
(ni)'(uiiirl vinhj,rrr,n whit,'in r i ves radii i,tui,r I pairs ;i ittr'oanrrc of lrrr'dnrt mr Irrotedl inn wtii lot 1rrurn1 rug or, rrlmr'n 
Slrtr'r, miring I he nnirscrvru t irons lint h (yr i-',rlcrmn N u tt Arctrc b'rrx wit -" noted attc'rrni I mg to 'cry inn the 

and dnrriht lisa finn sr two species rr'unr'nr;ennt a corim,rdr mnrbmti' danger to the p 'ri' (,it :rrric'nil at the 
br'cmr-'dlrrg unru''as (sin' henrI iran 03). 
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1)3 PREDATORS AND PRI:,i)icT ION 
A. P. Fowl c's 

1 Si'i'n:ni 10 At d inn U.s. (cur w , urn'-nni:cec,iI ul and ul tlnns t ely jnt'i-da Lcd, Arctic box were implic:a ted at two or 

lint''.- of (first', )I,nVn:fit nt :15-nv twi. :;l. <''us mn In; jrnd 1, i'lsiIU ui it; r,i,-c,n-rnt shc,wc'd is ttle hid ih,od of Lnc-irn.j 

<tl I,,u.. jnrc-d.ctnic ujid <inns:; cc-i,' tot,.iinj alec-tnt / toni tini: study nit--s. botnn Arc'tin' lox and Gyx I-a/con were seen 

tin-k nn) tb/ni t0-l- roxited (5-cue, but melt fin', :iuccesituhhnn. it is thounjht the <loose are only under serious threat 

iro,ni Ai ctnc Fox, but the inctease in the numbers of Ruvemns in this arcs is discussed as well as the role of mdii 

<In the rec,-nt ci,cl lao of the sense. 

itt WI':) Grt'c'iilattd, lit,' (,t'ninlatn(t Whi It-I rnnnt has many Ininticnt iat prid;ntors, yet in Fqalungmtctt 

Nutiut ver/ low dirt-ct attacks worn n:bccttv,'c and the gc'ec-a' hire at',' probably under serious threat only 

loin Anti(- FOXeS. (It tour nests Innn:<cted that suhnoqueril ly tilled (sect ion 1)4) foxes wlcrr considered 

to he the citltse of twin, nnnS5 lb II' I hrn-e, of these whtlst it was thought that a Raven robbed the fourth. 

EGG 1'REDA'rlos 

The Arc tic Fox 'n- a ci rc wipe icr predator of t ,tndra-nesl ing geese, recorded as t ak trig eggs or 

Vn;lillg from mi,ct n<pi-i' tea ((ipilvie 11)78), including White-frnnntc. ( "S 1971)). It is perhaps the most 

iincpnnt'tatit prodnitor of the Greenland White-irtint 

On 3 June, the nest inwi of Ilase Camp 2 nest (t1C2 : ccl ct lint) hi) had been ripped up and scattered 

UI) to 811 ('ii ai'iiiiiid the nest. Mints in the IninW1 had been dug u: un it t iet'i' were two Fox seats in the 

nest, the tyjnical signs or Arctic l'inX pi'i'datinnii (Meltoft e St nd. 11)80, Ely 1979). Ilowever, the 

rm'trinct fling i'CIt of it oltci cii of six had a 3 cm diameter hot,' nucii'd in its side, characteristic of Raven 

tiri'iint tint) (ib':irdi'n l(ttiI) - TI is nnn:'-n-m'Iai n aitin'h tnrcilaiint Si>, 11)1) tat ty ni'sininflsthli< but it is most 
likely that the Ifav,'ic began the pri-nicit iinrm at tel' the desertion oi the female during a sninw-sturm and 

the Fox iiiti:'r icinmptet ed I lie Inn-ct runt itnn of the nest. On 30 May a white phase Arctic Fox had been seen 
heccdl og south duwn (lbs,ct'vcit Iii Hill i n the general tiit'ic,t inch or the nest and on 31 May I resh Fox tracks 
led through Ii),< show at tnn:,S rppei Marsh 1 inwardt-. ttl,c nest 

Nest. lid , nconta i ing ci cl Ut oh of six eggs, was most printn<ctnl y jnredated between 30 May and 1 June. 
n\gaiu the nest, bowl was destroyed and one smashed egg rc'rriccitied. TI is likely that the geese had 
d esi'r ted this nest, as a''] I at; 11C2 , during the snow-storm n'xperienced between 31 May and 1 ,June. The 

nest at Pass, it Jennings Dune, was found empty on 4 July and while it is possible that the sing] e egg 

ha tch,-cil slii:c'essj ut Iv, there were no renal t fling egg-she]] fragments to confirm this. The nest bowl 

shnnw,'d nni a u-' n of ci atilage 

Ely (1979) d-:cncrihed the defence of a nest by cc ft-incite Wictt c-front against an Arctic Fox which 
mannigeci to take one egg; ( Mel tolti' et <ii. ( 1980) descrihi' a successful nest defence by Pink-focnted Geese 

against Arctic Fox, and It is ctnnsidered that once incuina I itnn has begun, the geese are able to drive 
Foxes away and prc'dat inn is successful only when the adults are absent or before the clutch is 
ennlnin In-I n - . The (iegrt'e of t am pretta t i <<0 otnserved was 431 of nes ts found, compared to 5. 3% of 74 White- 

I root nests in the Yukon-Kustiinknn its Delta (Ely 1979) and 58% of mhinkfeet  nests in north-east Greenland 
(Mcnhtnnfteet si. 1980). 

hav,'il;, are tent icc1 egg-thin'vc's , 1011 tijicit is invariainty undertaken during adu] t absence from the. 
nest, and thus they are nnn'nnitsfnlcucnmcs predators. hiamnccnnd and I"cnrw<ci'd (1956) concluded that avian 

predators icicat e the nest s or a:lter innS I by olnserving t he movi'mnent s of the I etnale on the rare occasions 

when she 1 caves the nest . O liv it' (1978) coils iders that cover ing eggs ccnnceal s them l'ncim predatcnry 

hi rds when the <cdii I ts are absent during t he egg-I ay 3 ng period, and Ill though a covc'ring of cl,iwn is 
incinnsplcuooa , egg-shape is more 1lI(tninrtiiflt as a search imagi:. At DC1 (section 96) the female left the 

eggs tirccove,''cd during at least four I'i'cesses, and if this is Ilinical then Ravens have considerable 

intl lint' toni ty to pretlalit eggs during tile incubation. 

1111vc'ns were Frohably ininnlved iu two out of the three no fnnur predcct ed nests locateti. A single 

egg at the lnnajui tsnnq nest d isappm'ared between 15.30 hours on 19 May atnd 14 .40 hours on 20 May. 

Althnnugin the predat tlnO cannot def <lii t ely be attributed to Ravens, the presence of an occupied Raven 
,'yrii' only 300 in away, at whii'h two adults were hun-i ly s,'ccrcinillg fnnr field for their youttg, wtnuld seem 
to saInt it-ate the species. 'I'll,' prn:dat innn of the nest 13t'2 by Ravens is discussed above. 

'fhirei- cnther pot ent cat prn'dators of White-fronted fnOCnse eggs are resident in the upper stretches 
n-f Nctgn-nsigtnin1. All inoigh a colony nt 5inl115' :io pa irs of Giaticous Gulls was siluated at the south-western 

c:oi'mmt'r of i-natiitigrntiit Nun:it , <idol ti were nnhn--;-rved in Goose Valley only three t irnc:s (section 1(22) and 

were uc'ver sc-en to - n) cc), r  onv tt hi nest ing geese. A cl  tol of Pink-tooted Goose predation in ncnrth-eanit 

lini'i'ttt <<nil (11,-I tcnftn-  et A . 1980) rctonrded on' mt erference trilnu the alnundant Ccl auctnus Gulls, yet they 
wet',' the chief tnredat  ut's of cnitlada (;eese on the Yukon-Kusliokwinn (M tckelson 1975). Ely (1979) in the 

saline reg innn , iiowi'vi'l' , (ii ci lUll bel i eve that they had predated any of the 75 nests of Pacil Ic White-
fi'tntii he 1 i,c<ct i'd during 1977 and 1978. 

11,111 Arcttc: and tnnn nnnm.i InI' Skuan; <nit- recordi'd as Fnre ding at the heaci of N;cgssugtq ( Salcimonsen 
1971) but lloto' was st'i'il during the siutiy perimnd. Skuun- are ri'garn.it-d as opportunistic predators and 

their di'ln,-ndi'Ilec' nIl gnlinis ei-g gs and /nntlng is re kited to the sUlninll' of inthier food. Inglis (1977) 
nbs,'rvenI Arctic Skulls as the most successful predators of the Pink- footed Goose colony at Thjorsarver 
<cliii no dn,oint tlii'y E'XlnlOi I 11cc-c w,'<ii tiu of lipportutiitiea avai tahle in such a large ccilony. 

A WIn i te-t rcnnted Goose nest at Mllltdn'rhugtl'n , Disko Island, found in 1975 was placed only 60 in from 

the nest of a lu r or Arctic Sku,is. Wiceinever the geese i'c-turtll-lt to the nest after flushing there was 
tnnucii aggrt'ssi)nn wi tIn the Sku<ns , and inoce ''severe fight ing" - The Skuas t retiuen tly landed close to the 
goccsic nest Whiti' the female was m ncuinmmt I ng. There were only two eggs found n 19 June and it is 
pcnssi Ill C that the stnial 1 clot cit size may have been due to the Skctas - Ely ( lG' 'm) found that Arctic 
Skulls desl royed 20  of all locat oil White-front nests on the Yukon-Kuskokwim Del ta during his study. 
Hcnwccver I-h .7% (11) nests had already been I boded, allniaing Skcias access to nests that niight otherwise 
have been suct-,cssllii 



ADULT AND GOSLING PREDATION 

Only Arctic Foxes and Gyrfaicons were observed making direct attacks on White-fronts, all of which 
were unsuccessful . Nine attempted attacks by Arctic Foxes were observed, six occurring in May when there 
was much goose activity in the I owl ands where Foxes concentrated before dispersing to higher altitudes 
later in the month (section F3). Typically, the Fox would run towards a flock of feeding geese and 
stalk them from about 50 at. The geese generally became aware of its presence 20 - 30 in distant, all the 
birds adopting an extreme head up posture (Figure D6.2) but soon relaxing and resuming feeding even if 
the Fox continued to approach. The distance at which the Fox became a direct threat varied, but in most 
cases it was about 10 in over water and a little more over land. On closer approach the geese would either 
swim to deeper water or fly back 3 or 4 in to keep the Fox at a safe distance. This general pattern of 
events was recorded on six occasions. In another case a pair of feeding geese flew off on noticing the 
Fox running towards them, 150 in distant. 

In the two remaining cases the geese threatened the Fox from their position offshore. During the 
early hours of 21 May an Arctic Fox appeared on the west bank of Lakesmeet and ran qui etly across the 
ice towards 15 geese roosting on the stream; however the birds remained on the unfrozen stretch of 
water honking at it. Five minutes later it crossed on to an isi and in the river, whereupon the geese 
swam directly towards it in a tight band calling loudly. The predator then ran off down the ice of 
west Eqalungmiut tasia towards another Fox which had appeared earlier about a kilometre from Lakesmeet. 
The geese here probably did not have enough room on the stream to take to the wing and there was 
insufficient unfrozen water to allow them to move to a safe distance from the Fox. The group threatening 
behaviour is thus probably an extreme defensive reaction. 

The only occasion on which a Fox approached goslings produced a similar flocking behaviour. Five 
families were feeding at the edge of Axewater when suddenly all stood extreme head up and ran into the 
water. A white Fox appeared on the ridge above the lake and ran to where the geese had been feeding. 
The flock threatened the Fox from their position 10 a offshore whilst it continued along the water's 
edge. Once the Fox had left the area the geese returned immediately to their feeding. 

On 9 June eight geese took off from Upper Marsh and flew to the adjacent slopes of Needle Cairn 
Heights. A minute later they were all seen to be standing with heads highly alert and lunging with 
flapping wings in the direction of a pale Fox. The Fox ran off up the hill and shortly afterwards the 
geese took off and lieu back down to the marsh. It is probable that the flock had flown to the slopes just 
to mob the Fox. 

The common feature of all theae incidents is that once the geese had become aware of the presence of 
the Fox it abandoned the attack, it would appear that in order to be successful, the Fox must take the 
geese completely by surprise. For their part, once the geese had seen the Fox the initial extreme 
alertness soon lapsed and some even went back to feeding as it came closer. Owen (1973) noted that 
European White-fronts on their wintering grounds will keep ground predators under observat ic,n but will 
rarely flush. 

Although each of the above observations describes attempted attacks which were unsuccessful, the 
Arctic Fox is quite capable of catching Greenland White-fronted Geese and there were three records of 
this in Eqalungmiut Nunat. Two kills from the current season were located on 28 May a pile of White-
Iront feathers was found near west Eqalungmiut tasia and on 3 July the feathers of an adult were found 
near the northern part of the region near a lake which conl:ained a flock of moult ing geese . As with 
Ptarmigan kills, there were no carcass remains and each was attributable to Fox predation by the 
distinctive bitten-off ends of the tail and flight feathers. In early May the skull and several neck 
vertebrae of a female goose were found close to an old nest in Goose Valley (Figure Dl, 6) ; the tip of 
the beak had been bitten off. El5 (1979) found a lh,cihic White-front's nest on the Yukou-Kuskoksim 
Delta at which the larger Red Fox had killed the incubating female and removed all the eggs. 

To north-east Greenland the Gyrfalcon has been recorded as taking Barnacle goslings (Fletcher and 
Webby 1977) and hence it is extremely probable that White-fronts occasionally fall prey to the falcons 
in west Greenland. However, a study of prey preferences at Myvato, Iceland (Bengston 1971) has shown 
that "Ptarmigan, when abundant, are the preferred prey even in areas containing excellent habitat for 
waterfowl" and thus it is unlikely that predation by Gyrfalcons is a major cause of goose mortality. 

On 11 May a white-phase falcon flew very low across Kk Marshes and disturbed a flock of eight 
feeding White-fronts. The geese appeared not to see the falcon until it was upon them; they liapl into 
the air and landed again almost immediately. It was thought that the falcon could very easily have 
struck one of the geese, and 20 minutes later it returned and flushed the flock once more without 
attempting to kill. It is possible that the adult geese were not attacked because they are too big to 
carry. Pullianen (1975) estimated that Gryfalcons could carry loads of tip to 1800 g  whilst nearly all 
fledged Greenland White-fronts weigh over 2000 g. However, inland from Sisimiut a Gyrfalcon was once 
seen stooping three times on a White-front on the ground. Each time the goose beat the falcon off with 
its wings (Preben Grossmann peru. comm.). 

Two potential predators of gosling or adult White-fronts elicited a behavioural response eonsitenl 
with threat. Twice an adult White-tailed Eagle flew over geese feeding on marshes. 'l'he geese I lu.-)hed 
immediately and flew off, calling vociferously with high-pitched yelping cries. The Eagle, however, 
paid them no attention and continued on its way. At 10.40 hours on 6 June an adult Eagle was spot ted 
fly ing along the ridge to the west of Base Camp. It was trail log a large amount of vegetation in its 
talons and appeared to be I lying slowly but purposefully in the direction of its eyrie. It was 
preceded by two pairs of geese that were calling loudly and frequently. This seemed to be sure of a 
mobbing or distract ion display by the geese than an attack by the Eagle which seemed unconcerned by 
their presence. 

The following day a similar encounter was observed as an Eagle flew towards its eyrie from the 
Cornerstone. On this occasion only one pair of geese flew in front of it, yelping, while it was mobbed 
more conventionally by a Raven. Although the Greenland White-front has not been recorded as a prey 
species for the White-tailed Eagle, the raptor is doubt less capable of I akiog such large prey and it is 
known that birds form between 4.6 and 5.6) of its summer diet (Wille 1978, 1979). 

Observat ions of the r-'actionsof breeding geese to Ravens are discussed in secti on 07, but in addit ion, 
there were two occasions when adult geese strongly reacted to their presence. On 28 May the gander of the 
study pair (Section D6) was followed i.n the air over Upper Marsh by two Ravens. It appears that he 
deliberately led them away from the general area of the nest and flew down to George Eliot where they 
continued to follow him for about 15 minutes, until he landed on the marsh. On 24 May live geese on 
Kik Marshes flushed in panic when a Raven flew past at a distance of 50 in. This response is inexplicable. 
Inglis (1977) recorded that, in Iceland "Ravens usually elicit little response from the geese they fly 
over" and Meltofte at al. (1980) observed no interference with Pink-footed Geese by havens. 
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Three species which are potential predators of White-fronted goslings were not observed to 
[crc a th the geese in I-lptl ungmi Ut Nunat . Great ltlack-backed Gulls (sect ion E23) and Snowl Ow] S 

(section E25) are casual visitors to the region and can thus be regarded as only incidental predators. 
Peregrine la icons ar r ye in west Greenland a round the egg-I sy i ng period of the geese. Their breeding 
eycJe is timed such that I lie eyasses batch when passerine nest t tugs are fledged in the first week of 
July. The adults are thus required to increase their hunting activity at a time when White-front goslings 

are viii nerati Ic to attack. Peiegr ines are considered to he capable of cat ching prey of up to 1800 g 
(t:rimp and Sininons 1070; pp  301-375) ertabi ing them to catch almost lull grown ;osl ings . however ,  , there 
were no obseival ions of Peregr i nes i nLerferring with goose iamili es and we can assume that the high 
density of Lapland tturttings (sect ion ENI) ensures that they provide the major part of the talcons diet 

None of the goose families under observation was noted to lose any gosh ngs during the summer. 

OTHER DISTURBANCES 

Human pressure on the Greenland White-front have, in the past, probably been heavy but local on 
the breeding grounds and recent conservation measures have been designed to reduce this considerably. 
Previously the Green] airders col lected eggs, mainly from the nests close to coastal settlements, and 
also rounded up goslings for fattening. It is now illegal to indulge in either of these practices 
although, as Ituttledge and Ogilvie (1079) point out, enforcement is extremely difficult in such a vast, 

slitirsel y popul ated country. 

Ireeding pairs are now completely protected, but the current hunting legislation allows geese to 

he shot from flocks consist ing of more than six birds at any time. This enables hunters to shoot at 

f Icicle-a of non-breeders and tamil i ca-a of more than five t;osl ings throughout the summer. The dates of the 
open si' ne-ui when all geese can he shot vary annually, but in recent years they have been such as to 

ii low shoot ing on both migrations. 

C,ntiary to the belief of Rut t ledge and Ogilvie (1079) the White-fronts are shot during their 

sin-i ug migration in Greenland. At S (sir iut where they arrive in the I irst week of May ,  an estimated 
total of 150 - 190 Itavi' been shot in the four seasons 1977 - 1950 (l'reben Grossntann tiers. comm, ) , whilst 

at Stndre St rnit ord Air itase about hi) geese are shot each spr trig (S teen Matritqu ist pers . cumin. ) . however ,  
there was no known shooting of Wli ((c-fronts in f;qalungmi ut Nuniit during 1979, indeed, the Greenlandic 

hunting party found the idea of shoot ing geese quite ludicrous when Caribou were so p1 enti tu I (section 
C20). It appears that different settlements have traditional quarry species and the White-front is 
shot inal nly by hunters in the north of the Caribou's range. The settlement of Ikarijut near Sydost bugten, 
tlisko bugt is the most southerly from which we have been atil e to ascertain that numbers of geese are 
tradi t ionally being shot for food. The midden at Kuk Marshes (section F4) contained bones from at least 
tour White-fronts but those were sub-fossils and date from many years previously. 

\Yhereas di rect losses from hunting may he decreas ing in Greenland it a likely that the goose 

population is experiencing increased losses from disturbance. Hannibal Feneker (pers . comm. ) reports 
that at Sarqaqdalert , Nuggsuaq , an area once considered to have held a high density of breeding geese, 
there has been it recent significant decline, He attributes this to increased disturbance from 
tel icopt irs as west Greenland undergoes a boom in tourism and general improvement of air corttniunli'tit ions 

Bet icopters and low-flying planes are 'extreaaiii'disturbing" to European White-fronts on the wintering 
grounds (Owen 1973) and low--fl y ing aircraft undoubt edly cause great disturbance amengst the small 

wintering flock of Greenland White-fronts on the Difi Estuary, Wales (see section A2). Helicopters 
were it regular sight in Eqarlutigmiut Nunat with one or two passin, daily from SØndre strØrnfjord Air Base 
to Ausiai throughout May and Jun,. In early July, however, there was a marked increase in helicopter 
traitic which lasted until the coratpli-t ton of the study in mid-August.. It is dill icult to know what 
ci fcct this has on the geese, but nest ing birds were observed to be ext remely alert whenever helicopters 
passed ever (section D7) 

Owen ( 1t)78) has (aomm,nt d on the low-level of product ion of the Greenland Wit, te-1 ronted Goose and 
cons i ders that the high avi-rage brood size means that the I ire- tat ion is on the number of geese success- 
sitt ly breeding rather than on their success rate. 'The iriost 1 rkt-1 y reasons sitar to be a limi tation on 
suit able breeding sites, possibly coupled with egg-collecting in breentand. lIlt tie this nay be true on 
the coast, titl,tnti, white egg-collect trig does not occur, it seems that the predation rate is high and 

there appear to be many su i tabl e sites unoccupied, 

it is t''iript (rig to draw tiaral  I els between the grtiduat I di-il tnt, of the Greenland Wh ite-f ront populat ion 
and the riot tceabl e increase of lr,ed rig Ilaverts in coot i ri,itta I west Greenland . Steen Mar lmqu ist ( ;ierr; 

comni . in in no doubt t hat there has been a signi ficant i ncrease in the riutnbn'r of Ravens breeding in 
this region over the last twenty years, which may be due to suiplemr'ritary feeding at the Sortdre 
St n-Øital ,iord Air Basr' rubbish clump ri-due i ng winter mortal it . The Itaivin is undoubted I y it successful 
predator of goose eggs, part ictilarly in the early nest ing stages, and the distrifiut ion of hlaveri sight ings 
in l-:qatitttgtiiut Nunat (section E28) was closely linked with the dnstnibuf non of breeding geese. It is 
also mist probabl P t hat the haveit has the great en;t sur-ciss with inexperienced tester's and ttiitce those 
successful fy breeding will be older birds with a large clutch sizE'. 'f'lt,s would result in the lai'ge 
brt,od sizis noted in winter (Owen 1978) . Whilst the increase in the ltav,'n liopu  t at ion slioul d not be 

I akin as the sc,l e factor cont ri hiut irig to the White-front die I I lie (see also section DiN) , the link 
hetweeit the population trends of the two species should be an important component of any lu tttre study 
of the breeding biology aif ttte geese, 
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1)4 NESTS AND NEST SITE SELECTION 
D. A. Stroud 

Abstract 

Nests were found in a wide range of habitats, but all were close to lowland or mld-ltltude (<300 in) marsh" 
particularly those Containing Eriophorum angustlfolium. Such sarshes appear to be of great lmrtantie for the 
l:eedlnrj of geese during incubation and there was no shortage of them, but although three nests were found near one 
marsh only one of these was ultimately successful. Some nests appear to be traditional, and distinct layers could 
be made Out in their construction, probably indicating material from previous years. Nests were made from dead 
vegetation available in the ir,uncrdlato vicinity and lined with grass and down, and were placed in pisi tions that 
would give the incubat joy female yood all-round views of the surrounding terrain. 

INTRODUCTION 

In his study of the breeding bin logy of the geese on the Nrigssuaq Pent nsula iencker (1950) found 
that the nests were situated on the tops of small hills or gently sloping hillsides. They were always 
in the vicinity of a lake or 'marshy' viii icy, but not on lake shores or in 'moist' vail eys. The nests 
were made of leaves or dried grass with down lining, and placed on small tussocks of 'heather' or grass. 
Feneker thought that an important factor influencing nest Site selection was the need for good all-round 
views so that approaching predators could easily be seen. 

RESULTS 

We found placings similar to those suggested by Fencker, but in a much wider range of habitats. 
The main nest site details are shown in Table D4 .1 and Figure 1)1.6. Seven occupied nests were found 
between 19 May and 24 June. One nest from a previous season was also found. Most of the occupied 
nests were found by flushing the incubating female, although one nest, at Riniwater Marsh, was discovered 
when the sitting female was seen with a telescope at a distance of half a kilometre. The Moraine Nest 
was found by accident when the female was absent, although two hours later she was sitting. 

TABLE D4.1. Det ails of Goose nests found in Eqalungmi Ut Nonrt, 1979. 

Sr IF, LOCAL ION VLGLTAI ION APPROX. DIST. APPROX. 
FROM OPEN WATER ALTITtJDE 

False Eyri e Crag Flea) h-herb slope calarnagrostls-h,-r-t, 4(10 rn-f 300 in 
slope 

Imajuil seq Ledge on steep timpetrum-rnoss mat 50 in 100 in 
non ii ficing and grass 
slope 

Base Camp 1 Edge of marsh Marsh/grass-herb 40 mi 250 in 

1ifl5: Camp 2 Grass slope Salix in grass- 300 ni 250 in 
herb slope 

i3aae Camp :i hummock on grass Grass-herb mat SO in 250 in 
slope 

laas of Jennings Peninsula in Grass-Carex-Salix 2.6 in 50 in 
Dunes lake 

Moraine Nest Alongside valley Sand and boulders 20 in 250 in 
sandur 

liimwater Marsh Marsh, Cares ran- Empetrum-Carex 0.2 in 450 in 
flora, Salix areto- hummock 
phila, Erlophorum 

app. 

DESCRIPTIONS OF NEST SITES 

l-'alse Lyric Crag 

This nest, from a previous season, was on the south-facing slopes above George Eliot, scattered 
over an area by an Arctic Fox. About 10 in away the skull and neck of an adult goose was found with the 
tip of the bill bitten off suggesting Fox predation. 

lAna) (ii t50c1 

The northern side of lniajui tsoq was near-vertical cli If. At the cliff base was steep vegetated 
talus and rock-lall extending up the cliffs f or about 100 in in places. The 'nest' , on a narrow 
ledge (possibly an old Caribou trail) about 40 is above the lake at the top of this 50-60°slope, was 
lust a scrape in the tussocky turf. There was no down or other constructional material The slope had 
more than 90% vegetat ion cover, mainly Empetrum nigrum, moss, Grarnineae and the lichen Peltigena apthosa. 
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Puss of J, '11111 mJS Dunes 

TIll' nes t was si tuat si near the end OF the Pass of Jennings. The lake was on a broad terrace of 

rel ic sllridur ( fluv xogl ac tat sediments) about 20 m above the presently active surface. Jutting into the 

lake was it 7 m wide peni nsula as was present. in most lakes in this area. These seemed to be favoured 
WIldfowl nesting sites, and it was on the end of one of them that the goose had nested (Figure 04.1). 
The St ream inflow near the nest resu I ted in a marshy area just above the lake contairl ing much Eriopklorurn 

un,)ustltlljlunl There were uxtensivv growths of l4i'nianthes trjfoliuta and IIippuris vuiaris in the bay 

l,'ilclused by the peninsula and in July these mat trot on the surtltee to produce a green cover. The closest 

distance to the Water was only 2.6 SI. 

'l'hr' veget,r 1 11)11 'around the nest consisted ii1l inly of Grand neuC , Sulix 7iaucu and Luzulu spp. , with 

AlIt le11nro 11111 pa.Iuutre dunii flat trig the ground layer. The nes t  commanded a good all round view of the lake, 

part icularly in early JUlIe before the 10 cm high Willow curie into leaf. 

'
II 

 

F iiure IlL]. P11111 111 lass d Jeflrllflg4 P11104 ,  nest silo. 

I,Il,lW,lI,'l Nit u/I 

'the H3llttll'I'Ii s,d.- or Lljn,at or Marstl was ailllsilic of slilitil pools, prohItIly the course of an old 

trail. 'Ilic vgI't lit (II aIls vl'r 511111 lax' to that of upper Marsh (sectIon 11), dominated by Sulix arctop/iiu, 

ic/il I Ic'/,uur S11). , Ci11,X 1,4:- il bra, LI :oj,hcturn u,,5,i3r1r011um, Luzui'l con! usa and Sptluqilim squdrrosurn . in the very wet 

Il'11l'i licAr.  t hi' nest tlulIl1IoI'k there were almost pure stands of L'urex :aritlora. The nest- itself was placed 

II 11 1110(1 sli1I)lI'd 11111/OW on the top oh i t natural hummock, ahout 20 cm above water level (Figure D4.2) 

'tILl' 11 'get It Ion of t he IllImmocIk 11115 iii j lllV Iulytrichllm 4'[)p . and Sailx arctopfolo with Vaccirllum. On the 

otee)1 ',IllItll-  I icing) 011114 1 tlere g'rell almuNt. pure Lilpot:rllm 1dIIuu, wit h an abundance of Carex rariflora and 

a 1 Itt l e 1 riplillo1lrL all/a ,IIIcl01,ll 111(1 Lll/.ul,I pp. around the edt'l'l, t)i'tweeri the two 111 sits of 27 June and 

,JIl lv IhIlLIl' 11111.1 Ili',:'ll pr I,olg'll 1111 II, I'll ILInIg I he Wilt er tIlt el Ill,' marsh and erlliirgirlg the p110/5, 

1,111 lIlt 11,111 l'llIlilIll',l'I III)' I III' 1114,1 

20cm 

- 

[20 cm 

I)'IN' 111,2 Ihll I l l  Ii hlrllaLller thtrsli lIst Still. 
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Base Camp 3 

The to-st Was at the edge of Upper Marsh in an area of 10 cit high hummocks. During May and June he vector ion (rolls 1st il almost en] ire ly of dead dried grass, ma inly t'uiainajioslar; puvpurc-scens, with dead herbs ( Orata ydai-J3a and .Cteliaxja ior,51per, art 1 cul any) and ia-i rioera apthosa amongst floss. The new 
s easo 1, 5 growth wan a 'parent only a fLee the goose had leFt the nest. The nest, was in a transitional 
foe,' br'ts,'en the drier ,  drained slopes of Observation Hill (grass-herb slope, elton with ext ensive 
patches oh heath) and was ,o, placed as to command a good view over the whole marsh. 

Baic Camp 2 

The nest was placed in ii small clump of S,,iix ylauca on the wesi -facing grass-h-rb slopes below DZ ',)arsl,, Th,' slrriil, war', nOWL 20 cm high ,  a n d al though not in li-al, may have served to ('oriccal the goose Wirer, 51tti10'. The rrearesl sui tutu,' feeding for the male would have been either HZ Marsh or the east (01(1 Of crrge Iliril , L,,,th atirurit I km away . 'II,,' system draiuirlg HZ Marsh was about 4(1(1 ril away but was swift 
l it,wink and cent ii nod no Era oirlmorla,,, or other bed plants 

Ff,,r a ('-"-'s- 3 

lOt seen li(')n'r Maria), and Me t,,ii, qL,,wa  bhickets on the sorith-f aIring slopes below the peak 504 in there W(•r,- several small flora inc depori Its. The nest was on the lop OF a small biurnirr,ock at the base of ()tl() of tb-se. There was no standing water within about 50 in or the nest, although there was a damp mossy p.r tel, about 20 rt away . Otherwise the surrounding Vegetation WSS grass-herb slope. The edge of Out nest had mossy su rrourids , and later in the season the hummock had many of the characteristic herbs ot such iou at ions (,-,y - brrmOarjlaireija Steii,lria Jon'tup(n, Cmnrpanuia rjieseckiana) gm-owing on it.. However at 
the I (we of intoiha,t tori, the humrrrock was cover,'-d only with floss (mainly Auiacomwiu,n turyidurr), l'eltiyera aphtlaosa Betala faa,,, and grass 1 1 tter . The marsh was about 1 kit west of t'pper Marsh, where the male possibly fed during the t irne the nes t was occup tech 

Moraine 11&SE 

This nest war-,, situated in an unusr,a] ar,-,, on a small sob-terrace below a main morn ne lerracu 
a longs ide a vail -y sandur ,  . The sandy 11 at ground was strewn wi th boulders (20 - 100 err, diameter) and t here was sparse vegetat i ,in (20i, cover) of Betula nan,, and Vaccirrium ui,lrylnosnim with a I it tle grass. However most of the are-,, around the nest was hare sand. The nest was about 4 in above water level and 20 in from 
the edge. Desp ite I lkely tlto-tuart ions in level there wotlld have been no risk of flooding. 

'l'her,- was no so i tatil e feed ing marsh for the male on the same side of the river as the nest for at I ,'ast 1 km. The sat ,-r near the nest could not he crossed by us, and it is pciasihle that the male was I -ed i ng at a nearer 51 t,- on the other s id, . Pairs of both Gyrfalcon and Peregri no were breeding near lii' nest, A high cl 1 II perch i'(rgu (any used by white phase SyrIa] cons of b,,th sexes overlooked t he goo -,r -'s nest, rein)) only al,,ru( 200 lu away on the lace of a 100 ml cliff. The degree to which any 
Pitt Ion aoirrr)i,-rl I, the '.1-er-c from the preser,ce of the falcons dt'terring other predators is uncc-rtaiin 
an Arrat ii' lox was re-en at least as m'true,' to the Gyrfalcon eyr- le as was the goose's nest without, eliciting mmlv r,-strr,rira,- from tb- ti-rI a lc,ois - LI sewhere llaV,-Os rica] (rd on a cl I if about 100 in from a Gyrfattr-on eyrte but in, intel- act ion le-tr-er, the two species was seen during several hours of ,ubsmrrvat.ton over lotir clays - At a ills) allure of 700 in I i- r,m the h'ercgr tie cyril', the gorrs,- 'a nest woo Id ii,, at the ext rernie tioriplr-ry of ('ad,,'-, ( tOOl)) ''('ar, V igorroir.Iy tb-fended" territorial zone, or wr,r,]d he (rutsilt,- it uiltoge I bier. However, alum hr-I t he proxirii I yoU tb, iioor.e'r, 0,-st lo thest- raiptorra is probairly coincidental, he habitat and i,oit Ion were atypical, hart h at- cording to h-'i',ichn,-r's (1950) obsc-rvatt ions and to other nests we found. 

CONSTRUCTION Or- NESTS 

111 Ire,-,) 5, r-xcl-f,t thorl at flruau)ullr.0r1 were of a sinai ar construct iron. The body of the nest was matic 
oh rim-el veg''tail ion aiv,i hunt,, in, the irnirrur'rtiati' vtciniti , in truer cares dri,'d grass - t itti'r of the previous r,eur.on I his being by I ur the  rust irnrporla,nt nest material. Hoim,-ir'r tuccaisionaily iuth,-rr material was 
or-ed an W'rtl , fur instance .iaiix llama twigs at the Pass  of -b''nrllligs Hunt-s rest.. Nests were addr-d to by the I enria I i - do r I rug i nc rib,, t i on and by hat chi ng there was an oh,' i iris g ref-ri C ire I e abou t 30 cit mi us a,r,,or,,l most r,rst s in gr,ruslrod, i;auarrd by the female plucking iliad grass from tilt, immeihiate area arourol I hr ur,-al (as far as she 1,011 d sI r,'tt'h) sir ('Xpos i ng I he new season's grruath, underneath. Nests 
5ri'l- I i lo-d wu hi down,, sir, ,rl, ala,, was added to due ing i ncut,a,t ion, the amrrunt varying between nests 

('Iruse irusp,-ctirun of son,,- nest,, ('l'ahle D4,2) reveai,-d sr-yr-mail layers of nest rnatoriuiis indicating that r hr'- h ad been us,',b in llr''Vious yr'aurs . In some l'irs,rs the I auvr-rr, were coosplcuous, part iculaurty tie rr,t ten dr,wn srr)rar,at ing tb,,-rta. In other cases, and towards the brace of the moral, it bircanni, more uli lb chit lo ulist irmgruishi the rrra,t,rriat or riiffr'r- ,-,it years. 

'l'Ahll 1. 41 . 2 . (orrr-,t r hr I ion of ncr-at a 

IL.,'- ' 'I,  lA\'t -ICi 'HI-hi__NT ('I'I' IILh''l'Il ('III' WI l)'l'hb 
IN N 12)1' (rn,) (rn,) 

I nra,,) u I t,r,rr r1 No 2.0 20 

lOrrar, of J-roiinirr-a Yi-s (3+) 5.3 13,2 

Ii rrawa 1,1' Marsh '(n-s (1.1) 2 t i 20 

la, s,' ('lrrrap I Ys - - 

lair,,' (lrrr,Ir 2 2.7 n- - 12 

1 ' a,rru, :i Yr-ri - - 

Mor'ai rue n,- I C .1) 10 
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DISCUSS ION 

Fericker' a (1950) eriphas is of the importance of nest sites with good all-round views to guard 
agai cit predators was support ed; but this considerat ion only aftects the local siting of a nest, and 
does no t determine the habitat in which it is placed. 

The fijost important factor seems to be the presence of a nearby marsh containing particularly 
Eriopiorum spp_ on which the female, and more importantly the male, can teed during incubation. Until 
late June and July the only such thawed marshes tended to be in the lowland areas below about 250 in, 
t,ut t lore were puss ihly others at higher altitude where due to the local topography the thaw was 
suf Fieierntly advanced. The max imum acceptable distance of a nest from a feeding area could not be 
est tmatc'd because only two pairs were studied in detail. However the males of Base Camp 2 and Base Camp 
were i i kel y to have fed on Upper Marsh (Figure Dl .6) about 1 km away, whereas at the Moraine nest the 
distance may have been greater. 

The spac i rig of nests is also at tected by the need to be near marsh vegetation since the marshes 
ar-i ascii t y wel I spaced and are not coot i nuous over large areas. So triw nests were found that 
calculations oi nhiniiniii,i distances Iroiji other nests is nut really meaningful, however this factor may 
have some impact on nest site select ion. A further discussion of aspects of nest site selection relat ing 
to the behaviour of the geese is to be found in section D6. Ely (1979) found that the Pacific White-
rooted Goose showed no habitat preference, and nested in 'upland and "lowland" areas in proportion 

to their avai lability. However those terms as used in his study are in no way comparable to those used 
in thi a report. 

The Greenland \Vh ite-frnts ni-st i ng inland Face few of the threats with which Pacific White-
fronts nesting on the Yukon -Kushokw iii Del to have to contend ( i .e .  flooding due to except ional tides, 
aige numbers of skuas as avian predators, and lied Foxes and Wolves as mammal i an predators). Thus 

some of the pr essuies on nest site select. ion will be different or of lesser importance. However flooding 
due to spring thaw is ohviousl y important because of nests usually being raised above the surrounding 
wat or I able eli tier on a hiotrimoc k (as at 1,irnwater Marsh) or wel I away from the main water table channels 
(as at las,' (:anip 1) . Or, 1 y at Pass of Jennings Dunes did I here appear to be any risk of flooding, but 
t his may have been more apparent than real due to the drainage of the lake in question. Unlike Ely 
(1079) we tourot little evidence to show that. Greenland White-fronts chose nest sites with substantial 
vigil at ion cover; this may reflect Fewer avian and terrestrial predators. 

In response to Arctic lox tiredat ion the Greenland White-front shows concealed breeding of the 
I ype described by Larson ( lOGO) , This involves nesting in relatively open areas but having protective 
11 uniage co fourat tori and t,etiiiv iourai adapt ill ions such its sit t ing very tight in the presence of a 
ti reds I or 

In general our findings agree with the statement of Newton (1977) that arctic geese usually nest 
"in habitats which differ from, but are adjacent to, good feeding areas". 

N-sts tound w"re eoniitructed in similar tush ion to those reported elsewhere (Ely 1979; Mickleson 
1075) The nest si te at lmtjuitaoq corresponds to nests found in Alaska "which had just been 
initiated (ii', contained one egg and no down or contour feathers); in each case the vegetation had 
b,,en tiarted and trampled to hare earth with proximal plants built up around this scrape. Except for 
the presence of an egg in these scrapes, they would not have been recognisable as nests" Ely (bc. cit.). 
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D5 BREEDiNG BIOLOGY OF THE GREENLAND WHITE-FRONTED GOOSE 
D. A. Stroud 

Abstract 

(Jut ci, mi tiat i on we; obs,x vod over the period 1 (-24 Jut,e with a peak in th4 ,niddj r' of this period. The 
incubu tier, period of one nest was 2b digs. Of seven active rich N; found, two hatched successful hi, three failed 
due to predation and/or desertion, and the outcome of the remaining two was not determined. Hatching dates at the 
successful nests were 22 June and 27 June. The clutch size of two nests was one egg, while five nests each 
contained six eggs (overall mean = 4.57 + 0. 9J8). There was no obvious .sl,r'rtaqeof nest sites, or other physical 
factors lie, ting to ceding numbers or success of nesting White-I ror,ts. (eta on egg sizes and weights are presented. 

INTRODUCTION 

The only published details of the breeding biology of the Greenland Whi te-fronted 
g  Goose are those 

made by Hann i hal Fencker (1950) in Sarqaqdalen on the Nagssuaq Peninsula; 70 06 N, 57 08 W. Fencker 
found that after arrival of the goose in early May there was a period of feeding before the first eggs 
were laid between 20 and 28 May. One egg was laid each morning until the clutch of 5 - 7 was complete. 
During the egg-laying period the geese left the nest during the day, and usually covered the eggs 
before departure. Incubation started when the clutch was complete and lasted between 22 and 23 days. 
Immediately after hatch ing the young were led away from the nest and taken to a lake or nearby val icy. 

RESULTS 

Our findings confirm Fencker's observations to a large extent, but we tmind a longer incubation 
period, more in line with those reported from other races of White-fronted Geese. The main details 
of the seven active nests found in 1979 are given in Table D5.1. Most clutches were initiated in the 
period 19 - 24 June, approximately 15 days after the first arrivals were seen. 

TABLE D5.1. Nest details of Greenland White-fronted Geese, Eqalungmiut Nun&t, 1979. 

SiTE 

fmajuitsoq 

Base Camp 1 

Base Camp 2 

Base Camp 3 

Pass of Jennings 
Duties 

Moraine nest 

Rimwater Marsh 

(Axewater chick) 

PROBABLE DATE DATE OF DATE OF HATCH 
CLUTCH STARTED EGGS LAID FAILURE AND NUMBER 

19May 1 20May - U 

22 May 6 5 (22 June) 

22 May 6 1 June 0 

24 May 6 31 May - 0 
3 June 

7 1 ? (24 June- 
4 July?) 

6 7 

27 May 6 5 (27 June) 

7 1 7 1 7 (21 June) 

Incubation Period 

The only nest from which it is possible to estimate the incubation period was Base Camp 1. On 
May 27 at 16.30 hours five eggs were present, and on May 28 by 13.10 hours six eggs had been laid. 
During 27 and 28 May the Cernal e was observed sitting on Ihe nest, which does not agree with Fencker '5 
observation that the female starts to sit only when the whole clutch has been laid. It is possible 
that it starts with the penull;imate egg (as in many goose species (Ogilvie 1978)) it the clutch is 
large (Newton 1977). 11 the incubation period is taken as starting on 27 May, then it lasts 25 days, 

hatching having taken place in the early hours of 22 June, in comparison with the 22-23 day estimate 
of Fencker (1950) and Salor,,onset, (1950a) . Other estimates for A. a. fiavirostris are 27 - 28 days 
(Cramp and Simmons 1977), 26 - 27 days (Ogilvie 1978); for A. a. albiltons, 27 - 28 days (Dementiev and 
Gladkov 1952); for A. a. frontalis, 24 - 28 days (Mickleson 1975), 25 - 27 days (El.y 1979); and for 
A. a. gambelli, 26 - 28 days (Palmer 1976). 

Hatching Success 

The hatch was witnessed at two nests, Base Camp 1 and Rimwater Marsh. At both of these, six eggs 
were laid of which only five hatched. The first gosling at base Camp 1 was seen in the early hours of 
22 June and by 10.00 hours all five had emerged. The Axewater chick was likewise seen early on 22 June 
and had probably hatched the tlsy before. The nest at Rimwater Marsh was visited at 14.00 hours on 
27 June when two of the eggs were chipping. The nest at the Pass of Jennings Dunes had a single egg 
which was present on 24 June but there was no sign of egg-shell, gosling, or adults on 4 JuLy. The 
success of the nest is not known. The Moraine nest was not rev isited. The nests of Base Camp 2 and 
Base Camp 3 together with Imajuitsoti were either deserted or tredated a.d are discussed in section 1)3. 
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TABLE 1)5.2. Egg morphometrics of Greenland White-fronted Geese in Eqalungmiut Nunat, 1979. 

NEST 
WEIGHT 
(g) 

fmajuitsoq - 

Base Camp 1 108 

114 

115 

116 

116 

122 

Base Camp 2 101 

102 

102 

103 

111 

(122) 

Base Camp 3 106 

120 

121 

126 

127 

128 

Moraine nest - 

Pass of (101) 
Jennings Dunes 

96 

93 

Himwater (121) 
Marsh (134) 

(156) 

(131) 

(140) 

(133) 

MEAN 119.04 

STANDARD ERROR 2.73 

LENGTH BREADTH CLUTCH HATCHED 
(mm) (mm) 

- 1 0 

75.65 50.70 6 5 

76.00 51.35 

77.70 51.90 

78.00 51.80 

76.00 53.95 

80.30 52.50 

75.50 48.70 6 0 

73.70 50.30 

73.20 49.90 

75.50 50.40 

76.50 51.60 

80.40 52.45 

- - 6 0 

- - 6 7 

71.35 50.70 1 7 

77.60 53.00 6 5 

79.40 55.20 

80.00 59.20 

80.50 54.20 

81.30 55.60 

81.65 54.15 

77.38 52.50 4.57 

0.669 0.564 0.918 

DATE 

19 May 

28 May 

28 May 

30 May 

16 June 

18 June 

18 June 

24 June 

26 June 

Calculated egg weights shown in round brackets - see text. 

/1 M.4;ri , 'flu ill, 

rleauuri'rnen t,u. I rum uggn are sb ran in 'l':rbi e 05.2 and plot ted in F'i gure D5 .1. Fresh egg weights have 
ri - ri) ('at 'ui arid from tIre-i' eggs ,'ighed late in incuhat ion (Pass of Jennings Dunes and Rimwater Marsh) 

us mi t ; a foritto I ae hi ght g ) = K . 1_I3 2 ( hoyt 1979) , where K weight coefficient, and L and B are 
I'ngt Ii and trr,adtt (in cmv). The w'ight. coefficient, of 0.556 was used, as also by Ely (1979). There 

cant dii ir'rirnc,' between the weights of this sample and the weights of 100 eggs from captive 
hirdr, if tIn:-, ra,'i laid at Ulimbridge Q - 123.7; hE = 0.1368; tilt = 22.597; P v 0.05; J. Kear pers. 

'lb is vlay Ire hu, nora 'apt I ye Inircha are receiv 1 rig a morr' nutritious diet than WI Id geese, or 
It')' nit I vii N,  I iii' i'591 lvi' ruing) I i' may hu In i ased towards uggs from older birds si rice mature geese are 
kiniarm t o I ,,V h-tvi ul' l'fr, C soul,' so'ei ''a (lhrakhage lOGS). 'lb is relat. ionshlp between egg w,.ight is 

'6 I or tin is rue by the wide rungi' of total clutch weights (clutch, of six: 641, 691, 728 and 

815 g) 

'I'hni' mean cl ut ch si:'e of 447 comilpa res with 4.53 of 77 broods over four years for A. a. frontalis 
Mi 'Ii I iron 11)75) and 4.7 of 67 broods over two years (Ely 1979). llowever the Imajuitsoq nest was 

linda ru Ui-h or,' clutch compl etion, whilst, the Pass of Jennings Dunes nest may have been part i ally 
radii ed tori ire It was found; thiusa node of six eggs per nest, is probably a more meaningful measure 

pm'i duct bit. 

('rump and Simmons ( 11177) sIn e that there are no signil' icani. di i'ferences between the eggs of the 
race:, t1,,rv,inn;ti'is and .iL'ifrorn,u . Other egg measurements are given in Table D5 .3. 
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0 Rln,mator Marsh 

S Baa Camp I 0 

59 
A Base Camp 2 

Poho of JennIngs 
58 

57 

56 

55 

14 

53 

52 

51 

50 

49 

48 

Ba 879+0 59L 

A 

71 72 73 74 75 76 77 78 79 80 81 82 83 

LENGTH (mm) 

Figure oh. 1. Egg tie suiiniita ot Greent and Wixi tn- I rinted 

TABLE D5.3. Comparative egg morphometriCs of White-fronted Geese. 

WEIGHT (g) LENGTH (mm) BREADTH (mm) SAMPLE SIZE  
RACE MEAN RANGE MEAN RANGE MEAN RANGE 

A.a.albifrons 

Schd,nwetter (1967) 79 72-89 53 47-59 120 

Kear (a) 114 97-126 51. 

Aipheraky (1905) 110 100-125 20 

AipherakY (1905) 81 76-88 54 49-58 24 

A.a.frofltaliS 

Ely (1979) 127.8 ± 2.65 80.1 71-87 53.5 49-58 313 

A.a .flavirostriS- 

Schiøier (1925) 79.5 52.3 17 

Kear (pers. Comm.) 123.7 108-136.5 
100 

This study 119.0 101-156 
25 

77.4 71-82 52.5 49-59 19 

Kear (a) quoted in Cramp and Simmons (1977) 

1-actors limit in; numbers not. inq 

Owen (1978) djscussini the po1.ulation dynamics of breeiiltLfld lIlt tn-I rents autois that the popular ion 

has it very lOW productivlll Whilst 1110 brood sizes are usia] it high an exceptionally los ii oprl oil 

cit mature adults breeds in any year, p rol ' i , bly less than 20h. The ave,, jjge proportion of young in I Ge 

autumn popul at ion is17,8% and the incan Tinned size 33. This represents a renruitnunt of some 2 (hO 

birds per year, and an average ot hi) sU(i(55lUl brirding pa rs out of a popil at ion tiken as it OOU 

(lluttl,dge and Ogilvie 1971). In wildlowl collections, Greenland Wit le-trents u:eatul ly la in tioir 

accent) stnHamer, but it is unlikely that the breed until their third or (ccirlb sunnier in the wild hecririt 

in mind the above and previous studies on A. a. frontalis ((sp iaiiy Ely 197i)) Thus the inference is 
ol 

that there is either seine social lacier ljmct ing the number ii suceesslUl breeding pairs, cr,  a lack 

sin itable neat sites. 
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The geese nest close to I ceding marshes, and it seems that this is the main requirement of nest 
a) to select ion. Whi 1st the hi rds are not highly territorial no marsh was loutid with more than one 
SUcceSs liii nest and it is probable t hat each nest is locatc.d near it I s oWn marsh. However there were 
rnaiiy marshes which seemed sit i table wit i ch did not have nesting geese nearby, even though ,some of these 
had even had geese present before nesting began. ThUS, in Eqa]ungmiut Nunat at least, lack of 

sri i taut e neat iiig areas would not -('Oil to he it cause of low product iv] ty . We have no information to 

suggest whether or not social tact ors may intluence the tir000rt ion of mature adults breeding. 

flout tier so-sibili lv is that the low product iiity is caused by ti high predat ion rate. Tins quest ion 
is considered in more del ill in Sen I ion itt,  but it should he noted that it is dii ficult to draw many 

conclusions I rein our prerlat ion olcirvat ions when it is not known how much affect we were having in 
in tlueto' lIly predators. Notiet tie less of the seven nests I ound three were predated, two hatched 
nuccesotlllli , and the late of the remaining two was undcteruuini'd. 

lloyd ( 11)00) Found a highly signil cant negative corru'lat ion between July rainfall (i.e. 
imined tate] 5 tsust-hnrtch my) rieai' the breed i ng areas of A. a. elbn t,ona and rican brood size the lol lowing 
in tnt ic. He at tr mu ted tin a to the ties hy hatched young be ing highly susceptahl e to chilling. A Ithough 
these renal is have rir,t been lound in other, more direct, investigations of goal ing mortality (see 
Owen 11)81) ; P . 170) , it is interest ing tha t in west Green land July has the highest monthly rainfall of 
the year ( l)ninske i1eterolog I sk Inst ii ut 1978a , 1978b) and in 1979 Lqal ungimlinl t Nunat had a prolonged 
spill of a Let, snow and rain throughout early July (sect ion Ji) . This may affect goslings in the 
aIry that. Itoyd envisages, although the effect will be to reduce the mean brood size rather than the 

pl'ohlort ion or nidu Its breeding, the inajor cause or the low productivity in this popu Lilt ion. 

Other aspects of White-front breeding biology are presented and discussed in section D6 and the 
sunnier strategy of the geese is discussed in section 015 loge] tier with a consideration of other factors 
tiusrib I y lint iii ng the poiiu Lat ion. 
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D6 BREEDING BEHAVIOUR OF THE GREENLAND WHITE-FRONTED GOOSE 
D. A. Stroud 

abstract 

A behavioural study during the incubation and immediately post-hatching period of two Greenland White-

front nests is reported totalling nearly 500 hours of continuous observation. At the time of clutch completion 
the male stood a few metres from the nest but then later moved away and spent most of the rest of incubation 
feeding on a nearby marsh. At hatching he moved back closer again. Both sexes show strong diurnal activity 
cycles, being most alert at that time of day when there are most predators active. The significance of these 
cycles is discussed with reference to other arctic diurnal cycles. The male showed a significant increase in 
tine spent vigilant over the incubation period which affected the time apportioned to other activities such as 
grazing. The female left the nest roughly once a day at a constant time (of low predator abundance) and for a 
constant period; however, the frequency of these recesses increased throughout incubation. At the time of hatch 

both sexes markedly changed their behavioural patterns, the male becoming much more attentive which allowed the 
female to spend longer feeding. The significance of this change-over and the presence of an immature goose 
associated with one nesting pair is discussed. The results of the study are compared with previous work under-
taken on the colonially nesting Pink-footed Goose, and some of the factors responsible for determining the solitary 
breeding dispersal of arctic geese are discussed in the light of the results. 

INTRODUCTION 

There has been no detailed study of the breeding behaviour of the White-fronted Goose although 
Fencker (1950), Salomonsen (1950a) and Mickleson (1975) all make passing reference in their works. More 
recently Ely (1979) has discussed many aspects of White-front behaviour as they relate to breeding, 
although this work is primarily concerned with the relationships between spring phenology, nesting 
chronology and productivity of the nesting Pacific White-fronts. Knowledge of White-front breeding 
behaviour prior to the latter study is summarised in Cramp and Simmons (1977: p. 407). When planning 
the expedition it was felt that a quantitative study of the behaviour of incubating geese would be of 
value especially if a comparison could be made with the breeding behaviour of the Pink-footed Goose 
(Inglis 1977, Lazarus and Inglis 1978). (In order to avoid repetit ious references to the work of Inglis 
on the Icelandic Pink-footed Goose, for the rest of this section all details of the breeding behaviour 
of this species are taken from Inglis (1977) unless otherwise stated). 

As a generalisation there seem to be three nesting strategies adopted by arctic geese. The first 
is that of colonial or high density nesting shown by many species (including Pink-footed Goose, Snow 
(,00.se, Ross's Goose, Barnacle Goose and Brent Goose). There seem to be many reasons for adopting this 
strategy but the main ones are either a reduction in predation, or topographic (e.g., at Thicrsiirver in 
I,,, I and, ice-cap drainage creates an oasis In the central Icelandic desert, providIng large feeding 
grounds for goose families after hatching). Although a colony of geese, or other birds, may tend to 
attract predators, the relative predation rate for any pair in a colony is less than it would be if they 
nested solitarily. The second strategy, which is probably a special case of the first, is that shown by 
the Red-breasted Goose. This goose nests commensally near to nests of the Peregrine where it seems to 
gain protection from other predators by the territoriality of the falcon. The Peregrine keeps Arctic 
Foxes and other predators away from its own nest, and although the Red-breasted Geese run a slight risk 
from the Peregrines this is evidently more than outweighed by the advantages. Here, nesting geese gain 
protection from predation by association with another species rather than with more individuals of the 
same species in a colony (Krechmar and Leonovitch 1967). The final breeding strategy is that of 
dispersed or solitary breeding. This is shown to various degrees by White-fronted Goose, Bean Goose, 
Lesser White-fronted Goose, Emperor Goose and some races of Canada Goose. In this strategy defence 
against predators is achieved both by camouflaged plumage and by nests being widely separated, such that 
if a predator finds one nest this does not increase the chance of finding another. Association with 
other pairs is risky since it enhances the chances of the nest being located. 

It is c,bvious that there will be differences in the behaviour of colonial and solitary nesting geese. 
Colonial nesters defend a territory immediately around the nest from which the geese derive most of 
their food during the incubation period (see Ryder 1975; Inglis 1976; Mineau and Cooke 1979; Owen and 
Wells 1979 for theories concerning the evolution of territory size in colonial geese). Solitary breeders 
do not seem to have the same 'necessity' for a defended feeding territory so their behaviour towards 
other geese is different. Response to predators will probably also differ; there is no advantage to a 
goose in the middle of a colony in trying to hide on the approach of danger, whereas this is probably a 
good strategy for a dispersed nester as it reduces the chance of detection. We might therefore expect 
the reactions of the two geese to a predator a similar distance away to differ. By comparing the 
behaviour of the Greenland White-front (a solitary nester) with that of the Pink-footed Goose (a colonial 
nester) we hoped to identify some of these differences and see how they contributeb to the success of 
each breeding strategy. 

STUDY AREA 

Site choice 

Tireeding pairs of Greenland White-fronts were widely separated (section 04) and found predominiritli 
near small marshes, particul arly those containing Eriophorum anqustifolium . The distances between these 
meant that intensive observations could be made at only one nest site. For logistic reasons it was 
decided to study a pair near Base Camp, although this was less than ideal because of disturbance from 
the camp affecting the behaviour of the geese. However, by placing the hide here it could be manned 
without the need for a separate camp. Time-lapse cameras at other nests could be attended to on day-
walks (section L9), and other observations made whenever possible. 

Site description 

The site studied - Upper Marsh - is shown in Figure 06.1. On three sides the marsh was surrounded 
with heath-herb slopes domi nated by calamayrostis purpurescens. These merged with a wetter community along 
the edge of the marsh, and it was in this transitional vegetation that the nest was situated. In the 
central regions of the marsh there was a mixture of cyperaceans and grass with pools of frozen water. 
There were several small moraines here surrounded by Salix glauca but with typical dry barren vegetation 
on top dominated by Dryas integrifolia and crustose lichens. At the west end of the marsh was an extensive 
area of Salix ylauca carr growing to a height of one metre where the stream flowed across the drier 
moraines. 
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Figure D6.1. Upper Marsh study area showing vegetation types as apparent at the time of 

incubation. Further details on the plant communities of Upper Marsh are to 
be found in section D8. 

The host important area for the geese was along the northern edge where the stream draining down 
from the plateau lakes flowed. This initially crossed the marsh in several deep channels cutting down 
into the underlying gravels. It braided as it flowed across the marsh and in several places lost its 
idenLi Ly in a number ol tiny streams and pools. The expedition name for the area, Thousand Islands, 
We 1 describes its general appearance. The vrgctat ion along the edges of these smal icr streams was 
xtcns ivcly gras.ed and large ri los f i'oosi I mecca and other droppings were found here. Both Eiiophorum 

an;ustitodiuIn and E. sel,euehzeci were present as sore Carnx app., 5alix arutoplolr, Sphiynum squarosurn and Hipjar in 

wu1çz-is. The results of a vegetation survey of Upper Marsh and observations on seasonal changes are given 
in section 11. The very wet area of Upper Marsh extended for approximately 50 m on either side of the 
stream and thUs piovi,lcd an nn'ea of roughly t).l km2 of potential grazing (although not all of the same 
quality) 

Another nest, observations on which are also presented here, was located on Rimwater Marsh. The 
vegetation was similar to Upper Marsh but with a greater abundance of Carex rar.cflora. The nest was 
placed on the top of a hummock in the wettest part of the marsh, and was thus surrounded by suitable 
feeding. 

PROCEDURE 

14ethod of observation 

Observations were made from a six foot cubic wooden hide situated 173 m from the nest (Figure D6.1). 
The construction of the hide is described in detail in section L7. Observations were made with a range II 
telescopes (usually x30 -  x60) supplemented with x8 and x10 binoculars. Two telescopes were used, one 
trained on the nest and the other on the wandering male so that observations of both geese could be made 
almost simultaneously. Records were kept in logbooks, although a tape-recorder or dictaphone for when 
there was much activity would have been useful. Observations were made in five-hour shifts, four people 
being responsible or each four-day period. However, for most of the time there were five on shift duty 
giving a more comfortable ratio for those observing. Approach to the hide was possible without being 
seen from the nest. The use of time-lapse cameras is discussed in section L9. 
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Classification of position and behaviour 

The methods used were based on Inglis (1977). Every five minutes the marsh was scanned, and the 
behaviour and position of the geese in relation to the nest, the Base Camp and a central moraine were 
recorded. The distance between these was estimated with surprising accuracy as later measurements 
showed. It was not possible, as had been hoped, to lay out a measured grid of stakes on the marsh since 
the nest was discovered only after the incubation had begun. 

The behaviour of the geese was recorded as activities and postures. Activities were mainly 
locomotory states, and included nest building, swimming, sitting, incubating (if sitting on nest), 
walking, running, floating, flying and standing. Most postures were related to the position of the head 
and neck. The simplest of these were head on ground (defensive), head on back, head low, head up,and 
extreme head up (Figure D6.2). These represent an increasing level of alertness (Inglis 1977). Other 
postures included: graze, preen, drink, flank drink, threat, nest adjusting, egg rolling, down plucking 
and wing flapping. Activities and postures were recorded instantaneously (Altmann 1974) and independently 
of behaviour in the previous five minutes. The behaviour of the geese between scans was noted if 
significant. 

GRAZE HEAD ON 
GROUND 

HEAD UP EXTREME HEAD UP 

HEADON BACK HEAD LOW 

Figure 06.2. Some of the more frequent behavioural postures of White-fronted Geese (after Inglis 
1977). 

In retrospect, although most of the posture and activity categories were clear, a few were ambiguous. 
These included grazing which comprised a variety of postures and also varied according to the habitat in 
which the grazing took place. The pause between ingestions may have meant that grazing was under-recorded. 
Thus the proportion of scans when grazing was noted (e.g. Figure 06.19) was considerably less than the 
amount of time spent 'feeding'. The separation of head up from extreme head up was sometimes difficult 
since the two often merged into each other. Inglis found that extreme head up postures were associated 
with an upward tilt of the body axis, an extended and rigidly straight neck, and an upward angle to the 
beak; head up postures usually lacked two of these three features (pers. Comm.). In Greenland we used 
just the angle of the beak to separate the postures, thus the separation was not as accurate as it might 
have been. 

Chronology 

The female was flushed from the Upper Marsh nest Containing five eggs on 27 May. During the following 
24 hours the nest area was kept under observation from Base Camp (and occasionally from Observation Hill), 
The hide was installed above the nest on the afternoon of 4 June and continuous observation commenced 
that evening. The nest was observed until midnight on 12 June when the hide blew away in a gale. 
Observations on the nest recommenced 24 hours later, although the male had been watched since noon from 
Base Camp. The watch finished on the evening of 22 June when the family, hatched that morning, was lost 
from sight as they walked away from Upper Marsh. The nest and geese were observed for 400 hours. 

Observations were also made at Rimwater Marsh during the later stages of incubation and hatch. The 
methods used were the same as at Upper Marsh, but observations were made from the shelter of a hilltop 
boulder 1 km from the nest over the period 26 - 29 June. 

RESULTS 

Unless otherwise stated, all results and figures refer to the Upper Marsh pair of geese. 
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tisturbance from Base Camp 

This was kept to a minimum throughout the study and scans which are known to have been affected by 
human disturbance have been excluded from the analysis. However, when the mean hourly distance of the 
male from Base Camp (the probable source of disturbance) is plotted (Figure D6.3), there is a distinct 
movement away from the camp in the afternoon (when disturbance would have been greatest). Thus it is 
possible that in some aspects the behaviour of the study pair was altered by our presence. Subjectively, 
the geese seemed to take little notice of us and there were many places on the marsh where the male 
would have been out of sight of the Camp. The presence of the male feeding less than 30 m from the Camp 
one afternoon suggests that his movement on the marsh may have been due to other factors, however bias 
from this source must unfortunately remain an unknown quantity. 
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Figure 06.3. Changes in the distance of the male from Base Camp during the day. Mean distances 
from the camp at each half-hourly interval are shown with bars indicating standard 
Error of mean, and the range of distances recorded at that time of day. Data from 
the period 5 to 21 June. The mean sample size at each half-hourly point is 10.2 ± 1.8. 

Attendance of other geese on Upper Marsh 

At I lines up to seven other geese were present on Upper Marsh with the male during the incubation period (Figures (16.4 and D6.6). As with the male, their attendance fits no obvious pattern, but tended to be more Irequent between the hours of 02.00 and 10.00, and early in the incubation. 
A male with distinctive belly bars (called the 'Step' male) was a frequent visitor to the marsh. It is thought that his mate was nesting nearby, although no nest was found. On 6 June he had been present in the evening for seine hours before flying off and returning with his mate a few alnut C-, later. This was ,it hi. t ime of itay when the resident female most frequently left the nest to feed and the behaviour ii thu Step female was very similar to that of (lie Upper Marsh female during her feeding recesses. II is also interesting to note that one of the few aggressive encounters between the Step male and the resident male occurred during a visit of the Step female. Later in June the Step female was Pm esent on the marsh with her mate for some hours and it is presumed that the nest ing attempt failed simet inc between 6 and 9 June. 

The presence of other geese on the marsh was largely tolerated by the resident bird and few aggressive encounters were witnessed, lIe would feed amongst them and occasionally fly with them to roost on the nearby hi I is ide. However the geese usually came no closer to the nest than the river, at least 300 ii away. The breeding Pair reacted to the presence of strange geese in the immediate vicinity of the nest a, if they were predators and showed more concern than if Ravens were flying at a similar dist-ticc. 
On three occasions when geese flew within 100 m of the nest the female rapidly adopted the extreme 

concealment position, head on ground (see section D7), and she was extremely wary when relaxing from this position On two other occasions she lowered her head to her breast and remained motionless until the intruders were out of sight. 

Al t:eirdanç, ci ii,--' or llpjui Mi si 
'Iii rougfiut the incubation period the male spent most of the time on Upper Marsh, but occasionally lie wa, not visible. Undoubtedly this was sometimes either due to being in one of the blindspots of the rsh bol lu iti' I reqoen t ly lie was seen flying away from or returning to the marsh after a genuine clsero e. The at I endani.i' fiiit terns were Ii ighly variable. On 16 June for example he was seen on the marsh or 21 hur., cont imiiiousl , in contrast to a total of 4.5 hours on the proceeding day (Figure D6.4). fits longest known absence wa-, 1.3 hours between 14 and 15 June; however some of this period was during a snow storm and thus he may fiitve been out of sight on the marsh. There is no diurnal pattern to his it ti'ndanei. (Figure 06.5). The male was present less frequently at about 11.00 hours and more frequently between 14.00 and 16.00 hours, but this is not a 3ign1 ficant deviation from the mean (t = 2.006, P = 0.05') 1471 
Ill, never the male was seen on the marsh he was usually within 20 m of running water near the stream on the ooi'lliern side 01 the marsh, the only exceptions to this being when he was close to the nest, when he would stand in rriophorun and tussock grass, or near to one of the muddy pools close to the nest; he rarely led. 
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indicate the number of other geese on the marsh (see also Figure D6.6). . indicates 
the female accompanying the Step male (see text). In plotting the atendan'e of the 
breeding male it has been assumed that he was present on the marsh if he was out of 
sight of the hide for less than 30rninuLes, unless he was seen to take off or return. 
* indicates that all the geese were roosting on the nearby hillside 700 m from the 
marsh. U indicates the time of hatching. 
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Figure D6.5. Number of days attendance on Upper Marsh by the breeding male 'sampled' at each 
half-hourly interval. 
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Figure 1)6.6. Presence of non-breeding geese on Upper Marsh during the incubation period shown 
in goose-hours per day. 

The male also attempted to conceal himself on three occasions when he was visible to the observer, 
even adopting the head on ground posture 450 a away from the ground when a strange goose flew very close 
to the nest. 

On 20 June an immature White-front flew back to the nest with the breeding pair after one of the 
females recesses. The gander was obviously chasing the immature in the air whilst the female flew 
,straight to the nest. All three birds landed within 30 m of the nest and the female walked straight to 
it and sat in a head up posture. The male rushed at the immature which was 6 m distant from him, and 
the latter moved away by another 7 m. Both the gander and the immature then sat head-up for one minute 
before the immature gut up and walked away out of sight. The male walked straight to the nest, circled 
it once, and returned to his previous position near the nest. Twelve minutes later he took off silently 
and flew back to resume feeding on the far side of the marsh. 

Departures of feirate from nest 

The almost daily departure of the female from the nest, or recess (Skutch 1962), was regul.ir in 
both timing and duration (Figure 06.7). On average recesses lasted 24 minutes and the majority occurred 
between 19.00 and 01.00 hours. The period between recesses varied from as much as 67 hours to as little 
as four hours. Between 4 and 11 June they occurred once every two days, but after 13 June she left the 
nest daily. On 20 June there were two recesses but after this she did not leave the nest until the chicks 
had hatched on 22 June. 
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Figure D6.7. Timing and length of recesses of female during incubation. No observations were 
made on 12 June. 

The sitting female first stood and then flew straight off the nest calling, sometimes covering the 
eggs with down before leaving. Once in the air she would be quickly joined by the male who had usually 
been either feeding or roosting nearby on the marsh. The calling of the female always elicited a very 
quick response from the male who joined her within seconds, then together they would fly to the wet 
areas near the river where the female would graze for about ten minutes or so, moving quickly through 
the vegetation. The isle, very alert and not feedinglnmsel I  would follow. On several occasions the 
female showed a snapping behaviour to her left and right, not taking her head above body level, possibly 
eating insects (section 08). 

After feeding she would wash and preen for a few minutes before flying back to the nest, with her 
mate, calling. Often before reaching the nest they would stop first in a marshy area near the nest for 
a further brief feed and preen, then the female would fly straight to the nest and sit down immediately. 
The male remained standing in an extreme head up posture within 20 m of the nest for about 10 - 15 
minutes before flying silently back to the river. After the female had sat down she adjusted the nest 
about her and often stood briefly to roll the eggs. On her return from the last recess she was most 
restless and spent over 20 minutes adjusting the nest, rolling the eggs and preening before finally 
settling down. 

There was a marked increase in the time she spent off the nest as the incubation progressed (Figures 
D6.8 and 06.9). The percentage of the day spent by the female off the nest in the 14 days before hatch 
(0.015') is much less than the time spent feeding by the Pink-footed Goose in the same period (mean 
c. 3.77%). 

During her recesses the female often drank from pools and the stream; however water from these 
sources was augmented by collecting droplets from her flanks during rainy conditions. This was 
evidently an important source as often she would be flank drinking for up to half an hour or more. 
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Figure P6.8. Time spent off the nest by the female each day. No observations were uiade on 12 
June. The female left the nest twice on 10 & 20 June. Mean duration of each period 
off the nest = 24 ± 6 minutes, range 15 to 35 minutes. 
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Figure P6.9. Time spent by female away from nest presented as time per 48 hour period to 
show the increase in time spent feeding. 

Changes in behaviour during incubation, data presentation 

Graphs of both long-term and diurnal behavioural changes have as the ordinate the mean number of 
scans per day and per hour respectively in that activity or posture. Since the methods used gave 
objective samples of behaviour, these approximate to the percentage time spent in that activity or 
posture (i.e., 12 scans in an hour in any activity is represented as 100% of time spent). The vertical 
line above and below the mean is ± the standard error of the mean. In the calculation of diurnal cycles 
the hourly data for each day of the observation period have been summed and the means and standard error 
presented. Those hours when the bird was out of sight for more than 10 minutes (two scans) have been 
excluded from the totals, as have data for the female for 36 hours prior to hatching and for the male 
from four hours before hatching, since as is shown later their behaviour changes signifLcantly in this 
period. These exclusions result in a variable size for the summed hourly data. The graphs of long-
term changes in behaviour are the percentage of those scans of the days during which the goose was 
visible (X = 152 ± 46 for male), and are thus directly comparable to the data presented by Inglis (1977). 

Gross time budgets for male and female 

The incubating female spent the vast bulk of her time in one of two postures, head on back or head 
low (48.72% and 41.49% of the time respectively, n = 4,731 scans). As can be seen from Figure P6.10 
other postures made small contributions to the total, 2.26% of the time was spent with the head up and 
then in decreasing order of frequency time was spent flank drinking, nest adjusting, grazing, preening, 
egg-rolling, head on ground, flying, down plucking, head forward, extreme head up, and wing flapping. 
The male had a more varied time budget as shown in Figure D6.10. Grazing took up nearly a quarter of 
the time, although as earlier suggested this may be an underestimate of the actual amount of time 
spent feeding. Most of the time was spent with head up and then in order of decreasing importance 
grazing, head on back, extreme head up, head low and preening. Since the proportion of time allocated 
to different behaviour changed for the male over the incubation period, gross totals have less significance 
than overall trends (below). 
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Figure D6.10. Gross time budgets of male and female White-fronts during incubation and after 
hatching. Left hand half of figure presents data for female and right hand half 
for male. Upper half of figure shows time budgets for various postures, lower 
half are activities. Each block is divided into two parts; the columns on the 
left are the percentage time spent before hatching whilst columns on the right 
are percentage time spent after hatching for the same activity. The time budgets 
for the female postures before hatching have been divided into time spent in the 
presence of predators (shaded columns) and time spent when no predators were 
present (open columns). 

Distance of male from nest 

At the time of clutch completion (27 May) the male spent many hours only 2 m from the nest. Later 
he spent most of his days feeding by the river 350 m away but occasionally spent time near the nest 
(Figures 06.11 and D6.12). lie was 100 m from the nest on the eve of the hatch, but since he had been 
closer for longer periods in the middle of the incubation, this proximity may not have been caused by 
the imminence of the hatch. The most frequented feeding area was between 300 and 500 m from the nest; 
closer than this there was little suitable grazing so the male would be either at the river or at the 
nest, rarely between the two. This is the cause of the 'spiky' nature of Figure n6.12. The few 
observations made at Rimwater Marsh show that here too the male was close to the nest about the time 
of hatching (Figure D6.13). However since the nest was surrounded by suitable grazing there would have 
been no great need for the gander ever to have gone far from it (if this indeed influences proximity - 
see discussion). 

Alertness 

Figure D6.14 shows a steady increase in the proportion of time the male spent with head up - 
indicating increasing alertness. No such clear trend emerges from the time spent extreme head up. This 
is possibly due to the problem of separation of extreme head up from head up experienced by some 
observers. The female whilst spending more time head up in the later stages of incubation became very 
much more alert after the eggs hatched (Figure D6.15). For the female, the extreme head up posture 
was restricted to the period after hatching (except for one scan) (Figure D6.10). 

Roos ring 

The amount of time spent by the male roosting (head on back - Figure D6.16) shows no clear trend 
but was greatly reduced after the chicks had hatched (Figure D6.10). The day before the hatch the female 
spent hardly any time asleep (Figure D6.17) but most of the day with her head low (Figure D6.18). The 
first chick was seen at 00.38 hours on 22 June, but whilst it is possible that some of the eggs may have 
hatched earlier the onset of the behavioural change precedes this observation by 30 hours, probably 
indicating that the female was aware of the forthcoming hatch. There is often a timelag after the first 
crack in the egg-shell before the chicks emerge (Ogilvie 1978). 
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Figure D6.11. Distance of the male from the nest during the incubation period, expressed as the 
number of minutes in each six hours (03.00 - 09.00, 09.00 - 15.00, 15.00 - 21,00, 
21,00 - 03.00) when the male was less than 150 m from the nest. First point is 
21.00 - 03.00 on 4 June. 0 indicates hatch of eggs. 
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Figure D6.12. Distance of the male from the nest during the incubation period, expressed as the 
modal distance in each six hour period (as Figure D5.11). 
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each six hour period (see Figure D6.11). 
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Figure 66.14. Long term behavioural changes: percentage time spent each day by male with head 
up and extreme head up (arrow indicates hatch). 

Figure 1)6.15. Long term behaviour changes; percentage time spent each day by female with 
head up and extreme head up combined (arrow indicates hatch). 

Figure 1)6. le. Long term behavioural changes: percentage time spent each day by male with head on 
back or head I em (arrow indicates hatch) 

Figure D6.17. Long term behavioural, changes: percentage time spent by the female with head 
on back (arrow indicates hatch). 

Figure 66.18. Long term behavioural changes: percentage time spent each day by the female with 
head low (arrow indicates hatch). 
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Figure D6.19 

Figure D6.20. 

Figure D6.21. 

Figure D6.22. 

Long term behavioural changes; percentage time spent by the male grazing and 
preening (arrow indicates hatch). 
Long term behavioural changes; percentage time spent by the male walking and 
standing (arrow indicates hatch). 
Long term behavioural changes; percentage time spent by the male sitting and 
swimming combined with floating (arrow indicates hatch). 
Long term behavioural changes: percentage time spent by the female in various 
'nest care' postures, recorded separately as nest adjusting, egg rolling, and 
down plucking and combined (arrow indicates hatch). 

Feeding 

Feeding by the male shows a decline during incubation (Figure D6.19) which is probably a direct 
result of the increase in time spent alert. Male Pink-footed Geese also show an increase in proportion 
of time spent head up and extreme head up in the later stage of incubation (Inglis 1977: Figure 8) but 
an increase in time spent feeding until about three days before hatch (Inglis 1977: Figure 12). 

Male activities 

Other activities and postures of the male remain more or less constant over incubation: preen 
(Figure D6.19); head low (Figure D6.16); standing and walking (Figure D6.20); sitting (Figure D6.21); 
although the combined activities of floating and swimming (Figure D6.21) show a significant decline 
over the period of observation. This is probably due to the emergence of vegetation above water level, 
and thus a lessening of dependence on aquatic plants for food. It is also reflected in a dietary change 
at about this period as shown by faecal analysis (section D8). 

Other female postures 

The female spent a little time in postures relating to nest care i.e., down plucking, egg rolling 
and nest adjusting. These were usually quickly over and thus may have been under-recorded by the 
method used. Down plucking may have been slightly more common at the beginning of incubation but with 
a maximum of one scan a day recorded, it is difficult to interpret. Nest adjusting and egg rolling were 
recorded more frequently, and possibly increased slightly towards the later stages of incubation (Figure 
D6.22). 

92 



Diurnal changes in behaviour during incubation 

leThal 

Figures D6.23 and 1)6.24 show a clear and significant diurnal rhythm in the behaviour of the female. 
between the hours 23.00 to 07.55 she spent most of her time with her head on back (i.e., sleeping or 
resting); after 08.00 hours there was an increase in the time spent with her head low, (It should be 
noted however, that whilst she usually slept wth head on back, she was sometimes observed sleeping with 
head low. Likewise, the male was often seen literally 'nodding-off' with head low or head op. On a 
few occasions he was seen to have his eyes shut in head up postures for quite long periods of time). 
The high frequency of head low was maintained until about 18.00 hours when there was a slow lapse into 
L1ic sleep period over the ful owing four hours. Other postu res were only common in two pen (,ds ; between 
07.00 and 15.00 she left the nest on two occasions and was seen f:lank drinking, and caring for the nest. 
(shove). Between 20.00 and 01.00 she most frequently left the nest to feed and on return adjusted the 
nest. There is no significant difference in the diurnal cycle of female behaviour in the two 'halves' 
of incubation, 4 - 11 June,  and 13 - 20 June. 

The time of maximum head on back (Figure D6.23) came shortly after the most common time of recess 
(Figure D6.7). In order to see if the female always slept after feeding and if this rather than the 
solar cycle might be the cause of her diurnal cycle, the proportion of time spent head on back has been 
calculated using her return to the nest after feeding as the start of the period (Figure 06.25). it 
can be seen that she did sleep more after returning to the nest, time spent asleep falling to a minimum 
14 - 10 hours after the last feed. Whilst there is an obvious relationship, the variability is such that 
it is unlikely to be the cause of the diurnal cycle, rather being a result of it and the regular timing 
of the feeds. 
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Figure D6.23. Diurnal behavioural changes: proportion of each hour spent by the female with 
head on back. Mean values from the period 4 to 21 June with vertical bar 
indicating standard error of mean. Horizontal bar at base of figure indicates 
the period during which the nest was in the shadow of nearby hills (dark period). 

Figure D6.24. Diurnal behavioural changes: proportion of each hour spent by the female with 
head low. Mean values from the period 4 - 20 June with vertical bar indicating 
standard error of mean. 
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Relationship between the timing of the females recess and sleep time. Horizontal 
axis is the number of hours since feeding whilst the vertical axis is the 
proportion of time spent head on back each hour (see text for full details). 
Means shown ± standard error of mean. 

Male 

The diurnal changes in the behaviour of the male are less obvious (Figures D6.26 
- D6.29). There 

is a peak of grazing between 22.00 and 05.00, then between 06.00 and 18.00 a high proportion of the 
time was spent either head up or extreme head up. Boosting (head on back) occurred throughout the day, 
but fell to a minimum between 16.00 and 19.00. Since Figures D6.28 and D6.29 are different, it is 
evident that much time was spent sleeping when standing and also that time was spent sitting whilst 
awake. Preening was recorded infrequently and there is no significant diurnal change in its frequency 
for either sex; it usually occurred after a spell of feeding and before roosting. 

Since in the early post-arrival period the sexes shared vigilant behaviour (section 02) it might 
also have been expected in the nesting period. However the times of day in which the male (head up 

- Figure D6.27) and female (head low - Figure 06.24) are alert are roughly the same, significantly 
correlated with each other and with the time of day at which predators were most commonly seen or 
heard (Figure D6.30). 

Despite being a degree above the Arctic Circle (670361 N), the nest was not in continuous sunlight. 
Throughout June and July the sun remained above the horizon but on Upper Marsh the nest and feeding 
area fell into the shadow of the hills in the north as the sun moved round in the evening. On June 16 
- 17 it was noted that the nest was in the shadow of Needle Cairn Heights for 7.5 hours from 21.00 to 
04.31 hours. The mean hourly temperature (Figure D6.31) varied over the day. This cycle correlates 
at P < 0.001% (Spearman Rank Correlation) with male and female behaviour as shown in Figure 06.32. 
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Figure D6.26. Diurnal behavioural changes: proportion of time spent each hour by the male 
grazing. Mean values from the period 4 - 21 June shown ± standard error. 

Figure D6.27. Diurnal behavioural changes: proportion of time spent each hour by the male in head 
up and extreme head up postures. Mean values from the period 4 - 21 June shown 
± standard error. 
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Figure D6.28. Diurnal behavioural changes: proportion of time spent each hour by the male with 

head on back. Mean values Shown ± standard error. 
Figure D6.29. Diurnal behavioural changes: proportion of time spent each hour by the male 

sitting. Mean values shown ± standard error. 
Figure D6.30. Relationship between the hourly abundance of predators (Raven, Arctic Fox and 

Gyrfalcon) over or near the study nest, and the timing of departures from the 
nest to feed by the female. Total number of predator sightings = 77. 
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Figure D6.31. Mean hourly temperatures recorded at the hide (4 to 22 June), mean shown ± 
standard error. 
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Figure D6.32. Correlations of diurnal behavioural changes. The correlations between five 
categories of behaviour, predator abundance and temperature (Figures D6.23, 
D6.24, D6.26, D6.27, D6.29, D6.30, D6.31). A line joining two of the categories 
shows that there is a statistical correlation between them (Spearman Rank 
Correlation) and the level of significance is indicated by the type of line. 
Negative correlations are indicated as appropriate, all others are positive 
correlations. 
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Figure D6.33. Daily totals of predators seen over or near the study nest (4 to 22 June). 
indicates Ravens, • indicate Arctic ' Foxes, and indicate Gyrfalcons. 

Expressed as numbers of predators per hour. 

Departure from the nest after hatching 

The first gosling was seen at 00.38 hours on the 22 June (not necessarily the time of hatching) 
and by 09.00 all five chicks had emerged. In the next hour there was a lot of gosling activity, with 
frequent excursions although always within reach of the female. A Raven croaked in the distance, 
causing the male to move closer to the nest and both birds looked about. At 10.38 the female stood 
01) and moved away from the nest, returning briefly apparently to eat from it. Although it could not be 
discerned what she was eating it was likely to be either eggshells or the unhatched egg since no trace 
of this could be found later and it had not been eaten by Ravens in the interim. Similar behaviour 
was seen on Rirnwater Marsh after hatching, and the egg membranes and yolky remains are probably an 
important energy supplement for the female goose before she can graze sufficiently to build up her food 
reserves again. Pink-footed Geese sometimes eat egg fragments when arriving at old nest sites in spring. 
Then, however, the supplement of calcium is important in the formation of new eggshells (Gardarsson 1976). 

Finally at 11.02 the geese left the nest for the last time, although their departure was disrupted 
by four Caribou running through the nest area. Both adults crouched and sheltered the young under their 
wings. Throughout the rest of the day the family walked across Upper Marsh and up the slopes of Needle 
Cairn Heights in the direction of Llyn Anne. They were lost from sight at 19.45 by which time they had 
covered about 1 km and ascended about 200 m in height. Fresh roost droppings and down found at Llyn 
Anne the next day suggests they spent the night there before climbing over the ridge (another 50 m) to 
the lake Charlie where they were seen on June 24. (Their further movements are given in section Dl, and 

ringing information is given in section D10). 

During the walk the parents were always within 1 m of the chicks and the most common groupings 
are shown in Figure D6.34. This is a 'line abreast' formation very similar to that adopted by Pink-
footed Geese when leading young (Nyhoim 1965: Figure 22). The female more frequently led the 
family than the male who was usually positioned to the side of and slightly behind most of the goslings, 
however the arrangement of the family whilst walking changed constantly. 

•:• d • d' 

1' 
Figure D6.34. Some common marching sequences of newly hatched Greenland White-front chicks 

At Rimwater Marsh two eggs were seen chipping at 14.30 hours on 27 June and by the early hours of 
the following day two goslings were visible. Later that day all five were seen. They were brooded in 
the nest over the 'night' of 28/29 June before being led awsy towards higher lakes on the morning of 
29 June. Thus it appears that, like the Pink-footed Goose, the eggs of the Greenland White-fronted Goose 
all hatch within 24 hours, and that whether or not they are brooded in the nest over their first night 
possibly depends on the time of day at which they hatch. 

changes in behaviour after hatching 

Gross time budgets have been calculated for both sexes (Figure D6.10): pre-hatch values consist of 
data from Upper Marsh only, whilst post-hatch values refer to aggregated data from both Upper and 
Rimwater Marshes. At both nests the hatch was witnessed. At Upper Marsh the family was watched for 19 
hours subsetiuently whilst at Rirnwater Marsh the family stayed at the nest for a longer period and was 
observed for 26 hours. 
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The female showed a marked and significant decrease in time spent sleeping and resting (head on 
back) and an increase in all vigilant postures (head low, head up and extreme head up). She also started 
to eat intensively, spending about 26 times as long grazing as previously. Preening took up a greater 
proportion of her time, but the only other activity recorded was nest adjusting when brooding young. 

The male after hatch assumed a more vigilant role Within the family, releasing the female to 
spend longer feeding. He spent more time alert and markedly less time in non-alert states (grazing, 
preening and head on back). Activities do not have the same significance as postures but the gander 
spent longer sitting near the nest and less time in all other activities. 

Association of immature goose at Rimwater Marsh 

At Rimwater Marsh the nesting pair was accompanied by an immature bird of possibly the previous 
year's brood. It was seen throughout the late incubation and post-hatch period and there is no reason 
to suppose that it was not present near the nest throughout incubation. It usually stood between 2 and 
20 m from the nest but most frequently was seen about 7 m away. Once the breeding male was olserved to 
chase the immature bird away to about 20 m after it had been gradually getting closer. Although chased 
off on this occasion from a distance of 6 m it had been much closer many times previously. It seemed 
that to some extent the male and the immature bird were sharing vigilant behaviour. Table D6.1 is a 
contingency table of various combinations of posture shown by the two birds. The overall behaviour of 
the male differs significantly from that of the immature bird (12; P<O.00l). The male spent more time 
alert and less time in non-vigilant states (14.38% of the time as compared with 50.83%). It is difficult 
to test for any 'linkage' or sharing of vigilant behaviour without a control. Also to an extent alert 
behaviour is 'infectious'. This is supp(.,rted by the fact that of all the combinations of head up with 
other postures by both birds, the most frequent combination was when the other bird was head up also. 
For the breeding male the next most frequent combination of head up was when the immature was non-alert. 
The immature bird generally spent more time non-alert (grazing, preening and roosting) and less time alert 
than the male, Without a larger sample size of post-hatching geese It is not really possible to show 
that the behaviour of the breeding male wassignificantly altered by the presence of the immature bird. 

TABLE D6.1. Contingency table showing combined frequencies of different postures of breeding 
male and immature in the immediate post-hatching period at Rimwater Marsh. 
Each value shows the proportion of total time in various combinations of behaviour 
by male and non-breeding immature. Thus during 6.35% of the time, both the male 
and immature had their heads low. Horizontal totals give the allocation of time 
to different postures by the male, vertical totals give the allocation of time to 
various postures by the immature. Total sample size is 472 scans. 

BREEDING MALE 

Head Low Head Up Extreme 
Head Up other* TOTAL 

Head Low 6,35% 5.29% 1.05% 0.84% 1353% 

Head Up 4.23% 13.98% 6.77% 5.08% 30.06% ii 
F-' 

51 
Extreme 
Head up 0.84% 2.54% 1.48% 0.63% 5.49% 

Other* 18.43% 12.92% 11,65% 7.83% 50.83% 

TOTAL 29.85% 34.73% 20.95% 14.38% 

* 'Other' category includes the non-vigilant states of head on back, grazing, and 
preening. 

DISCUSSION 

Recesses 

The time spent incubating each day (99.985%) is much greater than in both the Pacific White-front 
(97.3% reported by Ely 1979) and the Pink-footed Goose (96.23%). However, those overall figures 
conceal the marked increase in time spent off the nest in the later stages of incubation (Figure D6.9). 
The recess serves two main functions; feeding and preening. Whilst the incubation is largely carried 
out on the reserves of food accumulated over the winter (Ogllvie 1978; Ryder 1970) these become 
increasingly depleted. The greater time spent feeding late in incubation is consistent with greater 
need as the reserves are used up. Also as Inglis (1977) points out, the risk of chilling of the eggs 
becomes less later in the incubation period, both because of an increase in the air temperature (Figure 
D6.35) and because the developing embryos become less dependent on extraneous heat sources. The recess 
also gives the female time to preen and maintain and waterproof the feathers to withstand long periods 
of motionless sitting in adverse weather. 

It was surprising that the female did not cover the eggs with down on some of her departures. 
Whilst she was away the male did not stand guard at the nest as occurs in some species of geese (Ogilvie 
1978), and uncovered eggs would seem to be at some risk from aerial predators. This risk is reduced by 
the recesses being at the time of least predator activity (Figure D6.30). The female left the nest at 
a remarkably constant time each day (Figure D6.7), both in the early period (4 - 11 June) when she left 
the nest once every two days, and later when she was leaving daily. Ely (1979) found that the Pacific 
White-front left slightly earlier; 44 of 51 departures observed were between 12.00 and 22.00; however 
his study area was at a lower latitude (61 261 N cf 67 36'N). Brakhage (1965) reported that the Giant 
Canada Goose (s. c. maxitnus) left the nest during the first and last two hours of day light; similar 
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Figure D6.35. Mean daily temperature over the incubation period, means ± standard error. 

timullg to that of the Greenland White-front. It is also possible to speculate that there is a daily 
cycle of assimilation efficiency, like so many of the other bodily functions (Fisher and Bartlett 1957; 
Halberg 1969). The goose has only a short period in which to feed and it may be that this is timed so 
that food is eaten just before the period when it can be assimilated most efficiently. Few droppings 
were found near either nest site and none in the nest itself. 

The female White-front (both flavirostris and frontalis) spends a shorter proportion of the day off 
the nest than the female Pink-footed Goose. This may be because the female Pink-foot never feeds far 
from the nest and if a predator approaches the nearby nesting geese will provide sufficient alarm to 
allow her to get back in time. The White-front does not have the protective function of a colony to 
warn her of the approach of predators and so has to restrict feeding to one bout each day at a time when 
fewest predators are active. 

Diurnal cycles 

As can be seen from Figure D6.32 there are many correlations with fluctuations in temperature and 
predator abundance resulting from the diurnal behaviour cycle of both sexes. A problem of causality 
presents itself because many of these correlations are probably not functionally significant but merely 
due to the behaviour of both sexes responding in similar fashion to a few controlling' factors. 

The study of diurnal rhythms in the continuous daylight of the arctic summer has for long held the 
interest of physiologists, ecologists and ornithologists (see, for example: Armstrong 1954; Askbirk & 
I'ranzmann 1978, 1979; Brown 1963; Cullen 1954; Karplus 1952; Krull 1976a, 1976b; Marshall 1936; Peiponen 
1970). Unfortunately this study was not planned with diurnal cycles in mind so that few environmental 
variables were monitored (e.g. light intensity, altitude of the sun, 'colour temperature' or spectral 
composition, humidity, etc.). however it is possible to suggest a causal sequence important in this 
situation. 

At the proximate level it is possible that the geese are responding to environmental cues such as 
variations in temperature, light intensity or colour temperature when changing behaviour. There may be 
an endogenous component of the rhythms separate from the environmentally induced component (Aschoff 
1960) but it is impossible to separate the two under these circumstances. Either temperature (Figure 
06.31) or light intensity is likely to be the most important environmental cue but in the absence of 
illunilnance measurements it is not possible to assess the significance of the changes in temperature. 
(Under the conditions of the study, light readings taken at the hide would have been different from those 
at the nest since it fell into shadow at different times; a remote sensor near the nest would have been 
needed). 

At the ultimate level the geese probably respond to the activity of predators, being more alert when 
there is greater chance of attack from either Arctic Fox or Raven. The determination of levels of Fox 
activity does not seem to have received much attention in arctic field studies but the following ideas 
may be worthy of further investigation. 

Greenwood (1978) and others have shown that there is diurnal variation in the activity of tundra 
invertebrates, the numbers of most invertebrate groups caught in pitfall traps (especially Diptera) 
being greater during the day (08.00 - 20.00) than those caught at night (20.00 - 08.00). This in turn 
will no doubt influence passerine foraging behaviour and activity, and certainly Snow Buntings and 
Wheatears have an inactive period, the former between 03.00 - 08.00 and the latter between 24.00 -  04.30 
(Asbirk and Franzmann 1978, 1979). These periods may not be exactly the same in west Greenland since 
the studies quoted above were from the high arctic. 

If the frequency of Fox calls is an accurate reflection of their activity, then from counts made 
over 24 hour periods they also seem to be less active in the early hours of the day (see section F3 and 
Figure 06.30). It seems likely that the vigIlant behaviour of both sexes of the goose (female head low, 
male head up and extreme head up) is so timed as to be greatest when there is greatest risk of predation. 
Other behaviour 'fills in' when the birds are not alert, i.e., female head on back, male grazing. The 
peak of sitting during the day is largely due to this activity being associated more frequently with 
vigilance than feeding. 
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There were no diurnal rhythms found in nesting Pink-footed Geese between 05.00 and 23.00 hours, 
although observations that were made outside that time suggest that the females were invariably on 
their nests. This difference may be due to the protective function of the colony acting in a manner 
analogous to a flock and removing any great need for individual geese to be alert at particular times of the 
day, because even with random timing there will be at least a few birds which will see an approaching 
predator. The study area was at a lower latitude (64 35'N) and thus darker at night than Greenland. 

This hypothesis is an ecological extension of the ideas of Aschoff (1964) on the survival value of 
diurnal rhythms . More recently Daan and Tinbergen (1979) have presented evidence of an aNalogous 
situation whereby the daily timing of the departure of Guillemot chicks from their cliff nests is 
determined by the abundance of predators, 'a daily rhythm of risk. Evidently changes in predation risk 
are of great importance in the timing of arctic animal behaviour and should clearly be further 
investigated to determine if the response of animals to predator abundance is direct, or if, as suggested 
here, although predation risk is the ultimate cause, the proximate response is to regular environmental 
changes. 

Prop et al. (1978) found that nesting Barnacle Geese in high-arctic Svalbard (770N) showed a distinct 
diurnal rhythrnicity in the timing of their feeding bouts. Males left the nesting island to feed on the 
nearby mainland most frequently at night (18.00 - 03.00 hours) whilst the female fed more often in the 
day (09.00 - 17.00 hours). They attribute the timing of the females' feeding to two factors; the smaller 
energetic cost of rewarming the eggs on return, and the higher concentrations of carbohydrate available 
in typical arctic forage plants in dayligbt hours (Wilson 1954). Both these factors are valid in low 
arctic Eqalungmiut Nunt, and the fact that the female White-front chooses a later time of day to feed may 
show that the benefits are outweighed by the greater predation risk to a solitary nesting goose. 

Distance of male from nest 

The Pink-footed Geese at Thj6rsrver have a mean inter-nest distance of 15.4 in (range 7.0 - 27.2 m). 
Too few White-front nests were found in Greenland to make meaningful calculations of this measure but 
it would seem to be at least 1 km; however Ely (1979) found that for the Pacific White-front the mean 
inter-nest distance was about 170 in. This great difference in dispersal affects breeding behaviour. 

During the completion of the clutch (27/28 May) the male was very near the nest for about a day. 
This is longer than at any other time and may well have been a defence against intraspecific nest 
parasitism, as reported for the Pacific White-front by Ely (1979: p  47) and for other species by Mineau 
and Cooke(1979a, 1979b)and Owen and Wells (1979). 

The male spent most of the day away from the nest after clutch completion (Figure 96.12), whereas 
the Pink-foot spends the bulk of the incubation nearer the nest. At Lhe time of clutch completion the 
male Pink-footed Goose spends about three-quarters of the day 3 - 7 m from the nest; later he usually 
wandered further and by mid-incubation most time was spent 10 - 16 m from the nest. At the time of 
hatch the male moves back usually to within 3 ra of the nest (Inglis pers. comm.). There is not such a 
clear cut trend in the positioning of the male White-front although at both nests watched by us the males 
were close to the nest at hatching (Figures D6.11 and D6.13). Ely (1979) also found that the distance 
of the gander from the incubating female decreased from early to late incubation in 12 of 17 nests at 
which the male was consistently attentive. The presence of the male serves two possible functions: as 
protection against disturbance of the female by other geese and to guard against predators. 

There was only one occasion when the Upper Marsh nest was visited by another goose and it flew off 
after threats by the male. At Rimwater Marsh a few hours before hatching, three immature geese were seen 
less than 4 in from the nest; however despite there being no overt aggression the male was always careful 
to position himself between them and his family. Inglis (1976) points out that it is difficult to 
envisage any evolut tunary advantage to the geese in harrasament or colonially nesting geese, other than 
perhaps rape (Minouu and Cooke 1979) or the eating of eggs. In the c,,ntext of solitary breeders it is 
even harder to suppose that there would be any reason to harrsss the female, and in almost 500 hours of 
observation we did not witness any intraspecific harrassment or interspecific attacks on the female. 
Thus, for the Greenland White-fronts at least, the only important advantage of the male being close to 
the nest after egg-laying would seem to be to guard against predators. 

The predator pressure on the Greenland White-fronted Goose is less than that on the Pink-footed 
Goose (Figure D6.33 and Table 96.2). Colonies not only protect individuals from predation but they also 
attract predators from a wide area. An alternative strategy of solitary nesting combined with cryptic 
colouration is used by the Greenland White-front. The female is highly camouflaged against a background 
of dead and dried grasses and sedges, and when Raven calls were heard she often placed her head low on 
the ground reducing hersilliouette. Two geese attempting to 'hide' in this way would be more conspicuous 
than one. 

TABLE D6.2. Relative predator abundance near White-front nests (this study) and Pink-footed 
Goose nests (Inglis 1977). Mean number of predators seen or heard per hour (over 
the last 19 days of incubation in each case). 

Eqal ungmi ut NunS t TIi,j orsa iver 

Arctic Fox 0.0286 0.0023 

Raven 0.1690 0.0162 

Greater Black-backed 
- 0.6220 

Gull 

Arctic Skua - 0.3050 

Gyrfalcon 0.0023 - 

Mean number of potential 
predators in region of 4.8120 5.6730 
nest per day: (An indic- 
ation of relative pred- 
ator pressure). 
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Solitary breeding in the Greenland White-fronted Goose 

The advantages of colonial nesting as a strategy for arctic geese have been investigated by Ryder 
(1969, 1971, 1975) for Snow and Ross's Geese, by Inglis (1976, 1977) and Lazarus and Inglis (1978) for 
the Pink-footed Goose, whilst the breeding strategies of all arctic nesting geese have been reviewed by 
Newton (1977) and Ogilvie (1978). However there is little ethological literature concerned with the 
determinants of solitary nesting as an alternative reproductive strategy. It has been noted that some 
geese breed colonially or semi-colonially in one area and solitarily in another. There are several 
reports of White-fronts nesting with some degree of gregariousness (e.g., Gsbrielson and Lincoln 1959; 
Dali in Nelson 1887 - both referred to in Ely 1979; Snyder 1957). Table D6.3 shows that the breeding 
density varies considerably in different areas even given that only the assessments of Ely and Mickleson 
are likely to be accurate. All this implies that breeding density is affected by local factors (e.g. 
predator density, habitat availability or topography) and that aspects of breeding behaviour also vary 
between different parts of the range. 

TABLE D6.3. Nesting densities of White-fronted Geese from different areas. 

SUBSPECIES DENSITY OF PAIRS STUDY AREA SITE REFERENCE 
km'2 km 2  

A. a. frontalis 0.4 

2.0 

3.0 

4.7 

5.7 

14.0 

23 - 30 

A. a. flavirostris "not colonial" 

<0.5  

51800 Alaska Dzubin et al. (1964) 

10.4 Yukon-Kuskokwim Delta, Alaska Mickelson (1975) 

9.8 Y - K Delta, Alaska 1977 Ely (1979) 

9.8 Y - K Delta, Alaska 1978 Ely (1979) 

Old Crow Flats, Alaska Dzubin et al. (1964) 

1.3 Y - K Delta, Alaska Mickelson (1975) 

Point Barrow, Alaska Dzubin et al. (1964) 

Greenland Fencker (1950) 

10.0 Eqalungmiut Nunat This study 

In Eqalungmiut Nunt, there was no evidence of any form of aggregation or semi-colonial organisation 
amongst nesting geese (sections D4 and D5). The smallest inter-nest distance was 1170 m, much more than 
the same measure for Pacific White-fronts (see above; Mickleson 1975; Ely 1979). The reasons for such 
solitary breeding probably include the patchiness of the feeding areas and predation. In Alaska the 
nesting habitat utilised is often the dominant vegetation over vast areas of tundra (e.g., the Yukon - 
Kuskokwim Delta: Ely 1979; Dzubin, Miller and Schildman 1964); however in Greenland the marshes and 
wetlands (section Ii) are not continuous but occur in discrete units. These are released as the thaw 
progresses altitudinally, and thus food resources are both temporally and spatially patchy. 

Upon arrival the geese feed together, often in large flocks. This is a consequence of only a few 
sites being available for feeding at this time, and also because flock feeding confers an advantage in 
allowing individual geese to feed for longer periods than if in separated pirs (section D2). As the 
thaw progresses, the birds move to other sites and prospect for nests near marshy areas. Some 
aggregation between three geese on Upper Marsh was noted on 12 May about the time when early prospecting 
for nests would have started. However observations at other nest sites were not sufficient to be able 
to tell ii aggregation between pairs establishing themselves at a site was common. Salomonsen (1950a) 
states that 'each pair has its own territory. Territorial fights sometimes take place; two ganders 
meet on the lake, and uttering strong trumpeting notes they strike each other heavy blows with their 
wings until one of them withdraws". He does not say when this fighting takes place; that which we 
observed early on was not as severe as this, consisting only of threat postures and a lunge with neck 
out stretched. 

Once the pair are established and the clutch laid the male spends most of the incubation period on 
a marsh feeding within sight of the nearby nest. Rather than standing guard at the nest he spends his 
time feeding on the best available grazing. Incubation involves a considerable drain on the energy 
reserves of the female which she is unable to recoup without frequent departures from the nest. After 
hatching the male is largely responsible for the protection of the family (section D9) allowing the 
female to regain weight. Thus it is important that the male should be in the best possible condition 
prior to this period. It was surprising therefore to find that he was tolerating the presence of other 
geese on the marsh since these would seem to have been reducing the available food supply. It may be 
that the marsh was of such a size that the offtake to other geese was so small as to have had no 
appreciable effect on the total amount of food. Alternatively they could have been tolerated because 
of their wandering nature. 

They were non-breeding birds and thus free to move between feeding areas as the thaw released more 
throughout June. The breeding male, however, is probably restricted to one marsh. The Impact of non-
breeders on any one site because of the transient nature of their competition poses no long-term threat 
to the food supply of the breeding male. This is illustrated by Figure D6.6 showing that by the end of 
the incubation other geese were rarely visiting the marsh to feed having already moved to higher altitudes. 
The male may also tolerate non-breeders for the same reasons as are probably responsibe for flocking in 
early May (section D2). 

It is interesting to note that the few aggressive encounters seen between the geese on the marsh were 
between the male of the successful nest and another suspected breeding pair. After the probable failure 
of this latter pair, aggression between the males was much reduced. This may indicate that tolerance of 
other geese on a feeding site may not extend to other breeding males and, as suggested above, this may 
be due to the long term nature of such competition. 

101 



Changes in behaviour after hatching 

The dramatic and significant changes in behaviour of both sexes is in accord with theoretical 
considerations of partitioning of parental investment. Lazarus and Inglis (1978) analysed the behavioural 
Costs of parental care of Pink-footed Geeso at a later stage after hatching when the goose families 
had left the nest site and were freely ranging over Thjorsárver. During this time (from when the goslings 
averaged 26 days old to their autumnal departure) it was found that parents did not differ in the amount 
of time spent in any activity and the only postural differences were that females spent a greater amount 
of time, on longer bouts, grazing, and that males spent longer in extreme head up postures than did 
the female (males, x = 19.82%, females, x = 5.17%). 

The time of hatch is a change-over period in the behaviour of a pair of nesting geese. During 
incubation the female feds little and undertakes the burden of incubation alone. After the hatch the 
male assumes the dominant role within the family, maintaining a high state of vigilance and allowing the 
female to feed-up and recover much of her lost weight prior to migration. This is well demonstrated 
in the pre- and post-hatch time allocation to grazing and preening by both sexes (Figure D6.36). Although 
both show an increased proportion of time vigilant (i.e. decreased head on back, increased head up and 
extreme head up), the male spends much more time alert than his mate, at the expense of other postures. 

Lazarus and Inglis found that vigi lance of parents dccl inca as the young grow. Presumably time 
spent alert is greatest during the Irsinediate post-hatch period, the period of maximum risk to the 
goslings. They then have least resistance to stress and are most vulnerable to attack, thus the need 
to monrt,t the position of the goslings and maintain a look-out for predators is greateat. 
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07 BEHAVIOURAL RESPONSES OF BREEDING GREENLAND WHITE-FRONTED 
GEESE TO THE PROXIMITY 01 PREDATORS 

A. P. Fowles 

Abstract 

The response of the female goose to predators during incubation varied with the distance of the predator 
from the nest. She assumed concealment behaviour which reduced her silhouette on the close approach of 

predators, whilst adopting alert postures if they were 5  200 m distant from the nest. The response of the 

male did not vary with the distance from the nest of the predator, and this is explained by the need of the 
male to be aware of predators at all times and by his having no need for personal concealment. The breeding 
pair tolerated other geese on the feeding marsh, but showed concealment behaviour if they flew over the nest. 
After hatcliing the male took a more active vole in the protection of the family from predators and responded 
to more predators than did the female. 

INCUBATION 

Introduction and methods 

During continuous watches of the main study on incubating geese (section D6), observers noted the 
response of the nesting geese to the presence of predators. The reactions of the gander and incubating 
goose were recorded, with sequential changes in behaviour noted until the predator moved out of sight of 
the geese or stopped calling. Seventy instinces of predator presence in the vicinity of the nesting 
marsh were noted, 42 of which involved Arctic Foxes or Ravens calling from the ridges enclosing the 
marsh to the north and west. No direct predatory attacks were made upon the study nest and only one 
Raven showed any indication that it had noticed the incubating female. In addition, the females 
reactions to five visits made to change the film in the time-lapse cameras (placed 100 m from the nest), 
and six appearances of other White-fronts near the nest are discussed. 

Predator response was recorded opportunistically and the sequence of responses recorded in a 
standardised format. This included noting the activities and postures of both geese at each stage of 
the eijent, proximity of the geese to the nest, calls given by either predator or the geese, approach 
of the predator including height (if avian), direction and altitude. By recording these variables at 
short intervals throughout the encounter it was hoped to see the changing response of each participant. 

Results 

Postural responses: female. 

The female either attempted to conceal herself or adopted a vigilant posture in the presence of a 
predator (Table D7.1). Her attempts at concealment were of two types; the most frequent, the full 
concealment posture, consisted of extending the head and neck fully until it was outstretched along the 
ground with the bill and forehead buried deep in the surrounding vegetation (head on ground). She was 
observed to assume this posture on 21 occasions, coinciding with the greatest predatory threat; the 
posture being adopted only five times when the predator was more than 200 m away from the nest. The 
other form of concealment was the assumption of a posture half-way between the head low and head on 
ground attitudes, when she would lower her head and press her bill amongst her breast feathers and thus 
reduce her profile, a posture assumed on only three occasions. 

The vigilant posture look on three forms: head low, head up and extreme head up as depicted in 
Figure D6.2. There were 45 cases in which the incubating female either maintained or assumed one of 
these postures. She assumed a head up or extreme head up posture on only one occasion when predators 
were within BOO m of the nest, and this can he explained by her greater alertness making her more 
conspicuous at closer range than a low-profile posture. Thus the head low position predominated and 
accounted for 39 of the records of vigilance. The female was only twice seen in an extreme head up 
posture throughout incubation, and the low frequency of this posture no doubt corresponds to the need 
for her to remain as inconspicuous as possible. 

It appears that the female considers herself under threat of discovery only if a predator is within 
200 m of the nest (Table D7.2), although on one occasion she fully concealed herself when a Raven called 
over 1 km away. Arctic Foxes rarely elicited any response from the female, no response occurring in 11 
of the 12 recorded cases of Foxes harking from the ridges around the marsh. However on 10 June at 
09.53 hours she responded to a barking Fox by adopting an alert (head up) posture. It seems likely that 
Arctic Foxes pose no threat to nesting geese at such great distances and this agrees with the apparent 
disregard White-fronts have for Arctic Foxes in general (section D3). 

Despite the awareness of the female throughout the study to the presence of predators, on one 
occasion she was seemingly oblivious to their proximity. At 13.17 hours on 16 June a Raven flew directly 
over the nest at a height of 50 rn calling volubly. The female was vigorously egg-rolling at the time 
and continued this activity as the predator passed over; it appeared that she was too pre-occupied with 
the task in hand to be aware of any threat. Although the Raven seemed to notice the nest it carried on 
its way without altering either speed or direction. 

Postural responses: male. 

The vigilance of the male is discussed in section 06 and the rote of the male in protecting the 
incubating female is well known in arctic nesting geese (Ogilvie 1978). At the study nest it was 
difficult to ascertain the full nature of his reactions as on many occasions of predator presence he 
was not visible to the observer. However, of the 50 cases when his reaction was noted, he either 
maintained or assumed a vigilant posture (head up or extreme head up) in 35 of these (70%). There was 
only one case out of 20 when he did not assume a vigilant posture on changing behaviour, and this was when 
he put his head on the ground for an unknown reason. It is apparent that a concealment posture, as shown 
by the female, is of little value and thus the gander becomes alert whenever he is aware of threat 
(Table D7.3). 

The gander does not appear to respond differently to predators in relation to their distance from 
the nest (Table D7.4). He was vigilant for 12 of the 18 occasions (66.6%) when a predator was more than 
200 m away from the nest. Since his alertness was unlikely to draw attention to the nest, placed as he 
was several hundred metres away, this no doubt reflects his need to be aware of the activities of the 
predator at all times. It is interesting however, that the male never flew up to mob Ravens crossing 
the marsh, but was always content to watch them on their way. Since even close passage to the nest (above) 
did not result in any direct attacks, mobbing would seem to have little value, and indeed, he conserves 
energy by avoiding a confrontation. 
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TABLE 07.1. Postures assumed or maintained by the female on the appearance of a predator (Raven, 
Arctic Fox and Gyrfalcon). Vertical column shows posture before appearance of 
predator, whilst horizontal column shows posture of female after the predator had 
appeared or called. Values are the proportion of instances of predator encounters 
in which particular combinations of assumption or maintainance were noted. Vertical 
totals indicate the time-budget of the female after predator appearance, whilst 
horizontal totals show the time-budget of the female before predator appearance 
(see also Figure 06.10). Sample size = 73 observations. 

RESPONSE 

No change Head on Head on Head low Head up Extreme TOTAL 
ground breast head up 

Original posture 

Head on back 15.1% 5.5% 11.0% 31.2% 
Head low 39.77, 9.6% 4.1% 4.1% 57.5% 
Head up 2.7% 1.4% 2.7% 1.4% 8.2% 
Egg-rolling 1.4% 1.4% 
Preening 1.4% 1.4% 

TOTAL 60.3% 16.4% 4.1% 13.7% 4.1% 1.4% 

TABLE D7.2. Postures assumed or maintained by the female during the appearance of a predator at 
selected distances from the nest. 

Distance of predator from nest 

Posture 0 - 100 m 100 - 200 m 200 - 700 m >700 m 

Head on back 1 10 

Head low 2 6 6 25 

Head on breast 1 1 1 

Head on ground 1 6 3 2 

Head up 1 4 

Extreme head up 1 

Preening/egg- 1 1 
rolling 

TOTAL 5 14 10 44 

TABLE 97.3. Postures assumed or maintained by the male on the appearance of a predator before 
hatching. Sample size = 50 observations. Conventions as Table 07.1. 

RESPONSE 

No change Head on Head up Extreme TOTAL 
ground head up 

Original posture 

Head on back 10.0% 8.0% 6.0% 24.0% 
Head low 4.0% 2.0% 6.0% 

Head up 32.0% 2.0% 14.0% 48.0% 

Grazing 12.0% 4.0% 4.0% 20.0% 

Preening 2.0% 2.0% 

TOTAL 60.0% 2.0% 14.0% 24.0% 
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The gander, unlike the female, responded to the calls of Arctic Foxes and in three of the four cases 
observed after Foxes had barked from the surrounding hills, he adopted an extreme head up posture. 

The male showed increased alertness as incubation progressed (Figure D6.14) and he was alert (head 
up or extreme head up) during all 17 predator observations from mid-day on 18 June until hatching four 
days later, compared to 18 (55%) vigilant postures recorded in 35 observations prior to 18 June. 

Responses of nesting White-fronts to other geese in the proximity of the nest. 

Generally the gander tolerated other geese on Upper Marsh and the only aggressive encounters 
witnessed were with another male suspected of breeding nearby; the implications of this tolerance are 
discussed in section D6. However, these observations relate to geese feeding on the west edge of the 
marsh, over 300 m from the nest. The breeding pair reacted to the presence of strange geese in the 
immediate vicinity of the nest as if they were predators, and showed more concern than if Ravens were 
flying at a similar distance. These reactions are described and discussed in section D6. 

Responses of nesting geese to man. 
Each of the five visits made to the nest to change the film in the time-lapse camera elicited the 

same response from the nesting female. As the recorder approached the camera placed 100 m from the nest, 
she assumed a head on ground posture described above. She maintained this position for between 9 and 19 
minutes, regaining her rest position (head low) only when the recorder was out of sight. 

This response has been observed in both Pacific White-fronts (Ely 1979) and Pink-footed Geese 
(Meltofte et al. 1980), and in the case of White-fronted Geese it is thought that the aim of such behaviour 
is to conceal the bright onlonring of the bill and forehead. Certainly, the resultant flattened and 
camouflaged profile of the bird is extremely difficult to distinguish against the background of dead 
grasses. 

The female sat tight during incubation and flushed only at distances of between 5 to 20 a, leaping 
into the air to fly off, calling. The female at the Rimwater Marsh nest responded differently when the 
eggs were chipping; as the observer approached she crawled for 20 m away from the nest before finally 
flying off. 

At none of the nests discovered in Eqalungmiut Nunat did the female defaecate over the eggs when 
suddenly flushed from the nest (9 instances). This habit is well-established for many species of water-
fowl (Hammond and Forward 1956). 

The male's responses were observed on three occasions when visits were made to the nest. The first 
(13 June) occurred when he was sitting 80 m from the nest and he lowered his head to a head low posture. 
On 16 June he was 400 m from the nest and from a head on back posture in a sitting position he assumed 
a head up posture. On the third occasion (immediately prior to, or during, hatching) he was standing 
extreme head up 100 m from the nest and maintained this position, not attempting to conceal himself, 
which is consistent with his general Increased alertness during this period. 

POST-INCUBATION 

Introduction 

The parental care of the goslings immediately after hatching was observed at two nests; Upper Marsh 
for 18 hours; and Rimwater Marsh for 24 hours (section D6). During the Rimwater observations there were 
20 instances of predatory threat before the goslings left the nest for the vicinity of the upland lakes. 
Rimwater Marsh was contained within a narrow valley running approximately north-south. Ravens were 
frequently observed flying from the eastern ridge, which rose steeply behind the nest, over the marsh. 
This activity accounts for 16 of the cases of predatory threat, the remaining four instances being due 
to Arctic Foxes barking at some distance from the surrounding ridges. Two observations from the Upper 
Marsh nest are included with the data from Rimwater Marsh since they are of Ravens flying over the nest 
when the goslings were nearly hatched. Three instances of Caribou in the vicinity of the nest are also 
discussed. 

Postural responses: female. 
The concealment postures (head on ground and head on breast) that dominated the female's responses 

during incubation (above) were not observed at either nest following hatching despite Ravens flying 
directly overhead on several occasions. Predation by Ravens is more of a threat during the egg-stage 
than when the goslings have hatched (Ogllvie 1978). Under natural conditions it is unlikely that the 
goslings are ever left alone and the parents will vigorously defend their young against all predators 
apart from man. 

While the young were still in the nest the female fed nearby, up to 10 m distant, and on two 
occasions (a Fox barking from the slopes above and a Raven calling overhead), the male and female quickly 
returned to the nest and closed around the goslings in an extreme head up posture. Whilst the male took 
a more active role in the care of the family (Figure 06.10), the female was still vigilant and a third 
of her gsumd or maintained postures during the presence of a predator were alert (head up or extreme 
head up) (Table D7.5). 

Postural responses: male. 
When the goslings hatched the male joined the female at the nest where he spent most of his time 

alert. At Rimwater Marsh he positioned himself within one metre of the nest for almost the whole period 
before the family left for the plateau lakes. Vigilance appeared to be shared with an immature goose 
that was tolerated in the nest vicinity (Table D6.1) but the gander almost invariably assumed an alert 
posture when a predator was nearby, regardless of the presence of the immature (17 out of 21 instances: 

81%). 
After hatching the gander took over the vigilant role in the family allowing the female to feed 

intensively. This is reflected in the fact that the female was never observed in an alert posture when 
predators were nearby without the male also being alert, whilst the male was alert on 11 such occasions 
without the female responding. 

11151 



TABLE 07.4. Postures assumed or maintained by the male during the appearance of a predator at 
selected distances from the nest before hatching. 

Distance of predator from nest 

Posture 0 - 100 m 100 - 200 m 200 - 700 m >700 ni 

Head on back 1 1 3 

Head low 1 1 

Head up 2 4 3 14 

Extreme head up 6 1 5 

Head on ground 1 

Grazing 1 1 4 

Preening 1 1 

TOTAL 5 13 5 28 

TABLE D7.5. Postures assumed or maintained by the female in the presence of a predator after 
the hatch. Sample size = 22 observations; conventions as Table D7.1. 

RESPONSE 

No change Head up Extreme TOTAL 
head up 

Original posture 

Nest-adjusting 4.5% 4.5% 

Grazing 4.5% 9.1% 13.6% 

Head on back 18.2% 18.2% 

Head low 45.5% 4.5% 50.0% 

Head up 4.5% 9.1% 13.6% 

TOTAL 72.7% 4.5% 22.7% 

TABLE D7.6. Postures assumed or maintained by the male during the presence of predators after 
the hatch. Sample size = 21 observations; conventions as Table D7.1. 

RESPONSE 

No change Head up Extreme TOTAL 
head up 

Original posture 

Grazing 4.8% 4.8% 9.5% 19.1% 

Head on back 4.87- 4.8% 

Head low 9.5% 9.5% 19.0% 

Head up 28.6% 14.3% 42.9% 

Extreme head up 14.3% 14.3% 

TOTAL 61.9% 14.3% 23.8% 
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Response to Caribou near the nest. 

An additional form of disturbance was experienced when Caribou crossed the nesting area. At Upper 
Marsh four Caribou were watched as they ran close past the newly hatched family. Both parents sat in a 
head up position until the danger was past and the goslings ran under the female's wings for protection. 
During the other instance the gander defended the Rimwater Marsh nest from an inquisitive Caribou. A 
single stag came on to the marsh and appeared to notice the geese at the nest, approaching within 10 m 
whereupon the gander ran at it in a lunging manner with wings half open, and attempted to peck at it. 
The Caribou jumped back but again advanced only to be met with another lunge from the gander. After 
four more attacks from the gander the stag finally moved off. The female, meanwhile, was sitting on the 
nest watching (head up) while the goslings sheltered beneath her. It is most probable in this case that 
the Caribou was merely curious; however it must be borne in mind that Caribou do occasionally take 
animal food, feeding on Lemmings during explosion years (Freuchen and Salomonsen 1958). Henning Thing 
(pers. comm.) has also observed a male White-front near Sndre Strmfjord Air Base driving a Caribou 
from the nest by beating at it with its wings. 

PARENTAL CARE OF THE GOSLINGS ON THE UPLAND LAKES 

Once the goslings moved up on to the plateau the separate families tended to band together in 
loose flocks where protection was probably increased through shared vigilance in the flock (section D9). 

A pair with a single gosling less than five days old was watched feeding on the shores of Delta. 
Both of the adults were sitting grazing when a Raven swooped low over them at a hcight of 30 m. The 
Raven then descended to a height of 10 m and both parents stood in an extreme head up posture. They 
advanced in a forward-threat posture (Boyd 1953) towards the Raven with their wings open and the Raven 
flew to a rock on the Slope 20 m above the geese. The gosling ran beneath the female while the male 
slowly advanced towards the Raven, which flew off when the gander was 15 m away. A similar response 
was observed between Pink-footed Geese and Great Black-backed Gulls at Thj$rsarver, Iceland (Inglis 
1977). 
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D8 THE SUMMER DIET OF THE GREENLAND WHITE-FRONTED GOOSE 
J. Madsen & A. D. Fox 

Abstract 

Eriophorum spp. were selected during almost all stages and are the most important food item in Greenland. 
The aititudinal movement of the geese is apparently linked to nutritional status of emergent plant species. The 

geese generally select subterranean plant organs initially, following the thaw, eventually browsing on Cyperaceans 
and grass species late in the season. Differences in gosling diet from that of the parents was noted and the 

si yni ii cance discussed. 

INTRODUCTION 

The diet of the Greenland White-fronted Goose during the breeding season has not previously been 
studied in detai1. Fencker (1950) described the geese as feeding on Empetrum and 'dead grasses' on 
their arrival at Sarqaqdalen in Disko Bugt when snow cover was complete, feeding later on Equisetum and 
a variety of grasses after the thaw. 

In this study, the food composition of the geese was assessed by identification of epidermal 
fragments of ingested food species in the goose faeces, a technique widely applied in waterfowl feeding 
studies, especIally in geese (e.g. Ranwell and Downing 1959, Owen 1973), including Greenland White-
fronts on the wintering grounds in Wales (Pollard and Walters-Davies 1968). Geese have an extremely 
rapid passage of food through the alimentary canal (0.75-1.5 hours, Owen 1975), with little nutritive 
uptake (Ebbinge et al. 1975). Little or no cellulose digestion takes place (Mattocks 1971), leaving 
the epidermis of food plants undigested and thus readily identifiable microscopically in faecal material. 

This section sumlnarises the analyses of the food composition and gives a short description of 
feeding techniques of the geese. The seasonal change in habitat usage is discussed in relation to the 
progress of the season and food demands. 

METHODS 

Goose droppings were collected from the arrival of the geese to the fledging of young (i.e. early 
May to mid-August). At all sampling sites, the geese are known to have remained in the vicinity for at 
least one day, ensuring that droppings did not contain ingested food from other sites. During the post-
incubation period, gosling droppings were sampled separately for as long as they were distinguishable 
by their smaller size. Gosling droppings were collected from sites where a family had been observed 
feeding, and adult droppings collected simultaneously for comparison of food material. At most sites, 
50-200 faecal pellets were collected in each sample, but at eight sites (localities lb 5-10 and 16, 
Table D8 . 3) fewer samples were taken (c. 20 droppings from each). Faecal material was preserved in 
4% formaldehyde solution for later examination; analysis followed the quantitative technique outlined 
by Owen (1975). Reference specimens of plants believed to be potential food of the geese were collected 
at sampling localities and also preserved in 4% formaldehyde. 

RES ULTS 

Faecal analysis was relatively easy because the plant communities of the feeding areas were of rather 
uniform composition, dominated by Eriophorum angustifoliwn and Carex rariflora. 115 1 x 1 m quadrats were 
sampled for vegetation from eleven goose feeding sites (from which faecal samples were also collected) 
and the data analysed on the basis of species presence/absence using Normal Association Analysis 
(after Lambert and Williams 1966), the results of which are given in Figure D8.1 and Tables D8.1a and 
DR.lb  and D8.2. All sites were wetland sites, showing the common presence of Eriophorum and Carex rariflora 
(Table 08.1h). The diet of the geese proved highly specific at all times; throughout the sampling 
period, only 10 species exceeded a frequency of 10% in a single sample (Table D8.3). The two species 
of Eriophorum (angustifolium and scheuchzeri ) were not always distinguishable in the analysis, so are 
referred to as Eriophorum app. throughout although the two species were generally discretely distributed. 

Between the pre-nesting and fledging phases in the breeding season, the geese moved between plant 
communities selecting different food items and exhibiting marked seasonal variation in the dietary 
composition. The change in utilisation of the six most common food items is shown in Figure D8.3 and 
discussed below. 

Pre-nesting 

On arrival in early May, the geese were confined to KOk Marshes, the only area of open water away 
from running streams at this time. During early May, the shallow water pools and uppermost soil 
horizons underwent rapid thaw due to the warmth of the sun, permitting the geese to feed on the vegetation 
and underground storage organs from the previous year's growth. None of the land plants was in a 
significantly active stage of growth on the arrival of the geese and only Hippuris vulyaris had developed 
fresh shoots. 

Geese stripped the vegetation from the edges of pools attempting to feed on the underground storage 
organs and roots, while the probing of bare mud was commonly observed, presumably foraging for Triylochin 

palustre . Geese were also seen standing in shallow pools and on the wetter mudbanks violently trampling 
the mud to expose subterranean vegetative parts, often to a depth of 10-15 cm. 

Samples of droppings were taken from two areas of the marshes, with differing results (Table D8.3 
localities la and ib). In one sample, Puccinellia descharnpsioides was must frequent, and in the other 
Triglochin palustre. In both cases, underground organs (rhizomes and tubers respectively) predominated, 
the difference in the two samples presumably reflecting the difference in abundance of the two species 
on the marsh complex. flippuris vulgaris was taken in pools where the geese were frequently watched up-
ending and pulling entire liippuris shoots clear of the water, selecting the submerged parts and leaving 
the upper stems floating on the surface. 

Extremely high grit content was noted in faecal material at this time, due to the ingestion of soil 
with the underground food items, this was absent in later samples. 
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Figure 08.1. Association analysis of feeding marshes, based on normal association analysis. 

TABLE D8.1a Species frequency within associations from 
Normal Association Analysis of quadrats 
taken from feeding marsh communities. 

ASSOCIATION LETTEII 

N uni(rc r o f Quadra t 

lit tub  

I uniugrrir, t is j urpurescuns 

Cu/tx Li gr- bowi I 

1,/rex Ldrir",C/)fls 

Carex rar I ticru 

•:ixpx / ru/ri to i/rut/i 

I<Iu1sr't ut/i variegatuxi 

Sri ciphoi iii angus ti [cli urn 

K, joptioruin scheucnzeri 

Hippur is vuijails 

i,r'duxi p/I ustre 

Luziild Con)i/Sa 

LuzUla g,(jenl,rndica 

Pr'dicula,is labradoricus 

l'ira ,/ictica 

Pod ijiduca 

liii j,ji)flUii, Vi wi/paz urn 

lyxola grandi flora 

Pariulicul us hyperlx'reus 

l-iiriuriculus )appOflhurUS 

hun diLtOPh./1d 

Salix jlauc/ 

Stillaria lonqipes 

Vat-cl ni xiii uli rji floSU/fl 

Vaccinii/,n vi tis-ideac 

((are grcrund 

Oieri srrtirr 

luzula inultiulOIa 

Saxitraqa stellaiis 

Salix hezbaced 

A B C D K F S II I J K 1 

6 4 0 5 3 9 13 1 7 28 7 23 

24 0.23 0.17 0.37 0.21 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 

10 0.20 0.40 0.00 0.00 0.00 0.10 0.20 0.00 0.00 0.00 0.00 0.10 

22 0.00 0.05 0.14 0.14 0.00 0.05 0.00 0.00 0.09 0.05 0.05 0.45 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 

84 0.05 0.00 0.10 0.01 0.04 0,08 0.14 0.00 0.07 0.29 0.02 0.20 

12 0.33 0.00 0.00 0.08 0.00 0.08 0.00 0.08 0.08 0.00 0.00 0.33 

23 0.00 0.13 0.13 0.09 0.00 0.09 0.09 0.00 0.13 0.09 0.00 0.26 

95 0.02 0.04 0.09 0.00 0.03 0.05 0.14 0.00 0.07 0.29 0.04 0.21 

16 0.00 0.00 0.00 0.00 0.12 0.06 0.00 0.00 0.12 0.25 0.44 0.00 

9 0.00 0.00 0.00 0.00 0.11 0.11 0.00 0.00 0.11 0.11 0.33 0.22 

2 0.50 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 0.00 0.00 0.50 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 

1 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.14 0.29 0.14 029 0.00 014 ((.00 0.00 0.00 0.00 0.00 0.00 

1 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6 0.00 0.00 0.17 0.00 0.00 0.00 0.33 0.17 0.17 0.00 0.00 0.17 

36 0.03 0.11 0.14 0.00 0.08 0.25 0.36 0.03 0.00 0.00 0.00 0.00 

1 0.00 1.00 0.00 0.00 0.00 0.00 0.00. 0.00 0.00 0.00 0.00 0.00 

1 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.25 0.25 

12 0.50 0.00 0.00 0.00 0.00 0.25 0.08 0.00 0.00 0.00 0.00 0.17 

68 0.00 0.03 0.09 0.01 0.03 0.13 0.19 0.00 0.10 0.41 0.00 0.00 

12 0.00 0.17 0.17 0.00 0.00 0.00 0.00 0.00 0.17 0.08 0.00 0.42 

14 0.07 0.21 0.00 0.29 0.00 0.07 0.00 0.07 0.00 0.14 0.00 0.14 

48 0.08 0.08 0.12 0.06 0.02 0.19 0.00 0.02 0.04 0.25 0.00 0.12 

10 0,50 0.00 0.10 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 

28 0.04 0.00 0.11 0.04 0.00 0.07 0.18 0.04 0.00 0.39 0.04 0.11 

22 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.32 0.00 0.23 0.32 

13 0.08 0.00 0.00 0.00 0.23 0.00 0.31 0.08 0.00 0.15 0.00 0.15 

1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.25 0.25 0.50 0.00 0.00 0.00 0.00 0.00 

NUMI(F.R 01 SPECIES UECORL)S 41 35 58 28 22 54 69 7 43 116 24 92 

NUMBEII OF SPECIES 16 13 14 14 10 16 11 7 14 12 8 18 

MI;AN NO. SPECIES PER 6.8 8.7 6.4 5.6 7.3 6.0 5.3 7.0 6.1 4.1 3.4 4.0 

QU ABE AT 
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TABLE DB.lb Species frequency between associations from 
Normal Association Analysis of quadrats 
taken from feeding marsh communities. 

ASSOCIATION LETTER A B C B N F G H I J K L 

Number el Quadrats (3 4 9 5 3 9 13 1 7 20 7 23 

ilciulu none 24 1,00 1.00 1,00 1.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 

caiamayiostis purpurescens 10 0.33 1.00 0.00 0.00 0.00 0.11 0.15 0.00 0.00 0.00 0.00 0.04 

Carex bijc1oxiI 22 0.00 0.25 0.33 0.00 0.00 0.11 0.00 0.00 0.29 0,04 0.14 0.43 

Carexcanoscens 1 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 

Corexrariflora 84 0.67 0,00 0,89 0.20 1.00 0,78 0.92 0.00 0,86 0.86 0.29 0.74 

Empotrumnigrum 12 0.67 0,00 0,00 0.20 0.00 0,11 0,00 1,00 0.14 0.00 0.00 0.17 

L'quisetumvariegatwn 23 0,00 0.75 0.33 0.40 0.00 0.22 0.15 0,00 0.43 0,07 0.00 0,26 

Eriophorurn angustifoliurn 95 0,33 1.00 1,00 0.00 1.00 0.56 1,00 0,00 1.00 1.00 0.57 0.87 

Eriophorum scheuchzeri 16 0.00 0.00 0.00 0.00 0,67 0.11 0.00 0.00 0.29 0.14 1.00 0.00 

Hippurisvuiqaris 9 0,00 0.00 0.00 0.00 0,33 0.11 0.00 0.00 0.14 0.04 0.43 0,09 

Ledumpalustre 2 0.17 0.00 0,00 0.20 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 

Luzula confuse 1 0,17 0.00 0.00 0.00 0,00 0,00 0.00 0,00 0.00 0.00 0,00 0.00 

tuzuiagroenIandica 2 0,00 0.00 0,11 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0,00 0,04 

Pedicularis .iabradoric,us 1 0,00 0.00 0.00 0,20 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0,00 

Poe arctica 7 0,17 0,50 0,11 0.40 0.00 0,11 0.00 0,00 0,00 0,00 0,00 0,00 

Poa glauca 1 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Poe sp 6 0.00 0,00 0,11 0.00 0.00 0,00 0,15 1,00 0,14 0.00 0,00 0,04 

Poiggonum viviparum 36 0.17 1.00 0,56 0.00 1.00 1,00 1,00 1.00 0.00 0.00 0.00 0.00 

Pyrola yrandiflora 1 0.00 0,25 0.00 0,00 0,00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 

Ranunculus hyperboreus 4 0.00 0.25 0,00 0.00 0.00 0,00 0.00 0.00 0.14 0.00 0,14 0,04 

Ranunculus .lapponicus 12 1.00 0.00 0.00 0.00 0.00 0.33 0,08 0.00 0.00 0.00 0.00 0.09 

Salix arctophila 68 0.00 0,50 0.67 0.20 0.67 1.00 1,00 0.00 1,00 1.00 0.00 0.00 

Salix glauca 12 0.00 0.50 0.22 0.00 0.00 0.00 0,00 0.00 0.29 0.04 0.00 0.22 

Stellaria longipes 14 0.17 0.75 0.00 0.80 0.00 0.11 0.00 1,00 0,00 0.07 0.00 0,09 

vacciniutnuiiginosum 48 0.67 1,00 0,67 0.60 0,33 1,00 0.00 1,00 0,29 0.43 0,00 0,26 

Vaccinium vitis-ideae 10 0,83 0.00 0,11 0.40 0,00 0,00 0.00 0.00 0,00 0,00 0,00 0.09 

Bare ground 28 0,17 0.00 0,33 0,20 0.00 0,22 0.38 1.00 0.00 0.39 0.14 0,13 

Open water 22 0.00 0.00 0,00 0,00 1.00 0.00 0,00 0.00 1.00 0.00 0,71 0,30 

Luzuia,nuititlora 13 0.17 0.00 0.00 0.00 1.00 0.00 0,31 1.00 0.00 0,07 0.00 0.09 

Sax.ifraga stellaris 1 0,17 0,00 0,00 0.00 0,00 0,00 0.00 0,00 0.00 0,00 0.00 0,00 

Salixhorbacea 4 0.00 0,00 0.00 0,00 0.33 0,11 0.15 0.00 0,00 0.00 0,00 0.00 

TABLE D8,2. Distribution of Associations from Normal Association Analysis between goose 
feeding sites. 

Association A - Rimwater Marsh: 20, 21 Lake Line 4: 1, 2, 5, 6 

Association B - Upper Marsh: 43, 53, 55, 72 

Association C - Upper Marsh: 41, 60, 85, 93, 102, 116 Rimwater Marsh: 8 
Fish + 1: 2 Hotel: 2 

Association D - Upper Marsh: 30, 89, 113, 114 

Association E - Fish + 1: 4, 5 Fish + 2: 2 

Association F - Rimwater Marsh: 3, 4, 7 Juliet: 5 Upper Marsh: 42, 131 
Mike: 5 Hotel: 3 Fish + 2: 1 

Association C - Hotel: 1 Fish + 2: 3, 5 Fish: 4, 6 November: 2, 3, 5, 6 
Mike: 1, 6 Upper Marsh: 103 December: 2 

Association H - Fish: 2 

Association I - Upper Marsh: 121, 127, 117, 132, 107, 84 Fish + 1: 1 

Association J - Rimwater Marsh: 12, 13, 16 Upper Marsh: 101, 108, 115, 120, 122, 
123, 124, 128, 136, 139 Juliet: 1, 2, 3, 4 Mike: 2, 3, 4 
Fish: 3 November: 1 December: 1, 3, 5, 6 Hotel; 4 

Association K - Upper Marsh: 118, 119, 129, 140 November: 4 Juliet: 6 Fish: 5 

Association L - Upper Marsh: 83, 86, 91, 95, 92, 99, 100, 109, 110, 111, 130, 133, 
94 Rimwater Marsh: 17, 22 Fish: 1 Fish + 1: 13, 16 Fish + 2: 1, 
6 December: 4 Lake Line 4: 3, 4 



TABLE D8. H Percenf ago frequency of various food items 
in faecal analysis from various sites throughout 
the summer 1979. 

loCAl. I TI 
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Figure D8.2. Distribution of associations on Upper Marsh, letters indicate associations 
defined in Figure 1)8.1. 

Incubation 

Droppings were collected prior to incuhat ion (sampling from pairs thought to be prospecting tir 
nest sites, Table 08.3, locality 2) and at two nesting sites, Upper Marsh and Flimwuter Marsh (Table 
D8.3, localities 3 and 4) during incubation. At the latter two sites, droppings came largely from the 
ganders of the nesting pairs, since the occurrence of othor geese on the marsh was generally infrequent. 

Nest sites were in close proxinhi ty to open water or marshes where the nesting hirds could feed 
during incubation. Just prior to and during the first half of incubation, Eriophoruin angustifo.lium was 
almost entirely the food selected from the wetland community (Figure D8.3). At times, the gander 
watched up-ending on Upper Marsh was feeding on submerged fresh shoots as well as roots and rhizomes 
of this plant. During the course of incubation, the gander changed to feeding on drier areas where the 
young shoots of Eriophorum emerged later than from wet) or areas freed earlier by the thaw. The gander at 
Rimwater Marsh took rather more Carex rarifiora , reflecting the greater abundance of this species than 
on Upper Marsh and possibly the later hatching date at Rimweter Marsh. 

On two occasions when the female from the Upper Marsh pair left the nest to feed, the bird was 
observed feeding on land, running quickly and snapping the air rapidly; while it is interesting to 
speculate on the likelihood of this being insectivorous feeding no female droppings were ever found. 

Post-incubation 

During the latter part of incubation amongst breeding pairs, the large non-breeding element of 
the population moved to higher altitudes to commence feeding about the lake margins of the plateau. 
Here the geese fed on the water-side marsh vegetation, similar to that used earlier at lower altitudes, 
but with less Eriophorum angustifolium. The dominant feature of the diet was Carex rarifiora, one of the 
major elements of the flora, showing again a high level of food specificity (Figure D8.4). 

From the time of hatching, almost all geese were found on the plateau feeding along the fringes 
of the lakes. Geese grazed the fresh shoots and leaves, and no roots were found in the faeces at this 
time. Generally, the food composition became more varied than before (Table P8.3) with grasses and the 
above ground parts of Cyperaceans forming a greater part of the diet, with Poa pratensis being particularly 

favoured. This species, with Carex rarifiora, Eriophorum app and Equisetum varieqatum, was most frequent in 

the faeces. Trisetum spicatum, a snow-patch grass, showed increasing frequency towards the end of the 
investigation, marking the movement of the geese to feed on this type of habitat, the site of most 
delayed plant production about the lake edges. 

Table D8.3 shows a high degree of inter-site variation in diet which may be due to differences in 
the composition of the plant communities, but more likely reflects changes in food preference as the 
season progressed. Figure D8.5 reveals a difference in the food selection of goslings and parents. 
squisetum variegatunl was greatly preferred by the goslings making up bO% of the food intake in the second 
sample when they were two weeks old, whereas the parents did not utilise this species any more than 
might have been taken up accidentally with other food items. The goslings also grazed several 
dicotyledonous plants noticeably absent in the parents diet such as Steilaria and Pol'gonum . By the end 
of July, the difference in diet between parents and off-spring had become less apparent, with the 
gosling diet increasingly resembling that of the adults which by mid-July had become more or less 
constant at all sites. 
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Figure D.3. Seasonal changes in the utitisation of six rnaor food plants by Greenland 
White-fronted Geese (Ajaer a1bfrons flavirostrs durine summer 1979. Percentages 
represent frequency of occurrance in faecal anaiSiS • indicate gosline diet, 
• indicate non-breeders diet and indicate aduLt diet. Shaded areas 

iroticate general ised usage patterns. 

[VET CONTENT 
PF RCEN TA C. E 

PLANT COVER DIET CONTFNT 
FE FT C F N I AG F 

PLANT COVER 

Sj/a qflllll Spf' 

E ri ,,pljr,num a 9(1. 

car,'x Ta 

K 1 IL i:'.'j'lii 13 

COcci Ill urn ul 7'1t foil 

Ca mx hi çj1ui .1 

pcpa lOGIc fl,, if), 

?':,i 11ITICJITI'O'J' 

I1croc1acIi 2177 if 51 

c/I! ill in? 

III.) 2,1/23 

AuIJCO/TDIUTT Sf1/I 

tniurn S/';'. 

1,uzu.la S/-if). 

lc,iLi 7/31 1:' 

1/71:7 Ill//Il? 'I/if). 

Ranunculu.s 1ippoiii 

v,25c1771 ml v/I 

III J'/'IIT I:. 

cl-liar/c 

ERFEDING 
GANDER 

NON 
ARE FOER 

Figure 08.4 
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DISCUSSION 

Al though the 100(1 composition varied throughout the summer season, Eriophorum app., and L. angustifolium 
in particular, were selected during all stages and most be considered as the single most important food 
item or the geese on the breeding grounds. 

This fact is particularly interesting in the light of the fact that Eriophorum an,'iistifoliun, together 
with Rhynchosera slba and other peatland species, are the traditional food items of the geese on the 
wintering grounds (Cadinan 1953; Pollard and Wal ters-Davies 1968) However, alteration of habit at and 
disturbance on the wintering grounds have changed the habits of the geese so that the majority of the 
population in winter now feeds on farmiano (Ituttleifge and Ogilvie 1979), abandoning the traditional 
EJlopOorwu feeding areas except possibly for night-time supplementary feeding at bog roosting sites. 

During the breeding season, the gees" face several periods of nutri t innal stress as nest ing and moult 
aske demands on their energy reserves, and the gost ings require highly nutritious food it ems to ens• ure 
a growth rate sufficient to ach eve fledging before the major dccl inc in forage quality. The geese must 
maximi se prof e in and carbohydrate in take with respect to the handl log t ime involved with different 
s}jeeles, and this is apparently achieved by selecting plant,, with high nutritive content and digest ibilaty 

I oW fibre component) (Owen 1972) 

There is some evidence that the movement of the geese during the summer may be explained in terms 
of the nutritional requirements. The geese move fe-I ween the pre-nest ing , nest ing and post-nest ing 
habitats, elisitig these plant communities on the basis of optimal nutrient availability. The usage of 
different habitats with respect to time is shown in Figure 08.6. 

Purl ng the early part of May ,  geese were etfect ively restricted to lOTik Marshes where the forage was 
difficult to locate (as shown by the high grit content of the faeces). However, prior to active growth, 
subterranean plant organs such as bulhils, rhizorties, roots and other over-wintering parts are highly 
nutritIous (Dennis Ct al. 1978; Thomas and Prevett 1980)  and thus the geese may have obtained signit icant 
amount s of food prior to nesting (see Section 02) 

From the pre-nesting period to incubation and during hatching to fledging, the geese followed the 
dt- lay in growth of emergent aqoa t i rand marsh veget at ion up an alt itud anal gradient I ron Kuk Marshes Is 
the plateau lakes. 'ffins gradient is equivalent to a temperature gradient which results in delayed 
phytoprodUCtion at successively ft ighier areas. Protein content of monocotyledonous p1 ants is considered 
to be at its peak ,j ost before maximum growth (Harwood 1977)  whereas t ibre content is lowest at the 
beginning of the growth phase (Whitten and Cameron 1980). BN following the elfective growth season of 
the same plant species, the geese would be in it favourable position to optimise their nutritive intake, 
always selecting fresh shoots prior to maximum growth as they move along this gradient of production. 

The hypothesis is further supported by observations on the ptateau where the geese fed initially 
along the fort hero ( i . e . south-f aci ng) fringes of the upl and lakes which thaw first, later moving to 
the north-facing edges and finally to the snow patches lying typically in deep shade along the southern 
sides on the plateau waters. Thus even at altitude, the geese are able to follow the phenology of 
plant growth by selecting between habitats. 

Owen (1980) discusses the moult migration in geese, in relation to it hypothesis similar to that 
expounded above and a similar sequential utilisation of feeding sites freed from snow has been found by 
Prop ct al. (1978) for I3arnac] e Geese in Spi tzhergen . Owen and Ogi ivie (1979) suggested that the 
northerly moult migration found in many arctic nesting geese might be explained in terms of feeding 
advantage (i.e. better food quality) during the energetically stressful moult period because of a similar 
delay of the growing season at higher tat itudea. An equivalent at tuatloit Is to be found in the Lesser 
tihiite-Ironted Goose (Ekman 1922 in Owen 1980), which moves to ftigher altitudes to moult. 

billerences in gosling and adult diet during the first weeks after hatching are also known in 
I ink-I oot,d Geese in Iceland (Gardsrsson and Sigurdsson 1972) . In this species too, the goslings switch 
to the parent ial diet after a few weeks. 

The reasons for the differences in food selection within Greenland White-front families remain 
obscure. It was noted, however, that Egusetum (the major constituent of gosling diet at the very 
young(st stage) was broken down to a greater degree in the faecal material of the gosi irigs than any 
other Iood item. It is interesting to note that at none of the sampling sites was Equisetum a major 
constituent of the vegetation sward, so that even at a very young stage, the goslings are highly 
selective for forage with high digestibility, even if the nutritional content may be relatively poor. 

No information is availabte on the possibility of sexual difterences in food selection as found 
in Barnacle Geese by Prop et al. (1978), but this would clearly be a priority in future projects, along 
with detailed investigations of quality and quantity of forage available to the geese at different 
times throughout the summer. 
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09 POST HATCHING BEHAVIOUR OF FAMILIES AND NON-BREEDING 
GREENLAND WHITE-FRONTED GEESE J. Madsen 

ALit roct 

The Lel tavi Our of both fanulj c-s and non-breed me3 Jeese dun n'j the summci is described. Compared to non-
br;-,-dc-rs, I ,i,to I ies ;jrazed ,nort-, were! ,n,,r,e alert, preerted less and less ol ten adcipL,-d head iow/ head tire haik po.';tures 
'tin- time e,j-e-nt by parc-rite; in most activi ties and pest ores did vii tj between di bert-nt size fami lies, although the 
/-arr'nte; or the big'j;-s t broods were nic,re alert than other rarnilies Jr-male parents tirazed tor si;jni ticaiit Itj longer 
tt,an male's, and Lrct/t parents qrazed for ion;j,-r than non-breedin;i ,idui ti, The anmurit of time spent feeding b 
'i-i ii;-;; dr-creased due trim; the su;mtter , a fact pet.ssibi;t ri-elated to die'tary c/ian-i,' takin;j jtiacec. 7/ic' spaci rig of parents 
intl gus I irm,te. doubled ovr -r t he  oi;.sc-rva ti on period, a rid birds were fur tin r .rc [sril t in ia re/c -  bi Code; when co,ttpared with 
sinai icr tines - There vie; no char,eji-e in spar in.? pat tents by rion-hreerd,'rs over tic;; same tinte period. Ti,- observations 
are discuSsed in Lice ii Jht of previous work undertaken on l'ink-footed Geoe;o by lazarus and iriglis (1978) 

1 NTtt0L)IJCT ION 

'I'imis sect lien describes the behavioor of (irer'niartd White-frrmnteil fleece lromn twit dais ii[tr'r hcitchitrcg 
tint ii the 11i;dging at the young. The behaviour or timr- land lit-cc immetii -att'ly post-hatching has br-en 
closer (tied in ;;i;ct i riO 06 

Mitch cit the I nspirat ion for this work came freer; lhv st tidy of Lavtcr us and lag! is ( lti'?tl) wimtm mli'scrite'd 
Lime; post-hatching br'haviour of Pink-tooled LOose in Iceland, and it in the intention here to cutfl}i;ii'i' the 
behaviour it the two spec' icc of geese over the sonic' period of the brm't'itirmp cycle. Lazarus and I ttgt is 
cnct udied a c-rctnprehensive discussion on the costs and benefits of parental care and vigilant ltehav tour in 
bt,ttm parents and non-parental adults. This elect ic,n examines some of their conclusions regarding 
vigil once, wi th a di scussitmn of gregart ousuicas in fami lies and non-breeders as wr't I as eliot- vat hills 
suggest ing alloparen La1 care of young - 

STUDY /'iIIFA 

Oiccervat ions were cmtni;i-'nt rated on the p1 ateau lakes Chart i,;  0,'l La, Echo, Zu] u, Welsh and i\xe'water .  - 

The lakes are partly tnt ;'rc-crnnected by marshes and no] reams along wit it-h the gi-ces,. walked - At I ecast six 
iamiltes of geese spent the summer in this region, and it was the cntcultitig area of a more labile 
Ietpu I at non of 10 - 20 nc,n-br,'ed,'re-i (sect inn 1/1) . Feeding took place along the fringes of the lakes and 
their connect irig marstic's , alt iiougtl later, when the geese were able to fly once more - discrete niarshes 
away front the lakes were atstc utilised. 

METIIODS 

Otte;etv;cl ions were ictadi- tce'tweeeti 24 June and 17 August , cc;rt'i'sttttnd iog wi t h t'tts] ing ages ol bet ween 
two and .91 days. Ubsm'rvci I term lterittds w,'rt' ,'vn-ti Iv d istritttiL,'tl t tcrougtiout thr' teritid 08,/f/I - 21 .00 hcitire,, 
The fit! lowitig behavioural parameters were recorded 

(a) /t,-;te;urmes of act iv it it's and ttmtstur'ee as coil 1 I or-il in sect ion DC. Sc';crie-, tci'i',' rttitdi' r;eircct'd i og instant- 
ari,'ous picture and activity (Aittitattn 1974) of tart; grttmser mitider otcsiervaticin ev,'t'y 2,5 mtnutt-s (t)r 5 
rttir,utes it large nurttbers of geese  were being waLch,'d ) . Since these prctvide ;,n ttltjicct ive satttttt,' of 
b,'ltiiviour,  , ime-borlge'ts can be ed inimited from the relative prttpttrtiitns of rh tfe'retit posture's rt;i;tird-d 
in e/it'ti obr;t;ti';i Li cm per iod .  

ii) tnt ra-gt'outi measrir,'s Dtstattcc b,'tw,'i'n c;i,'n;t;crs nY ;t gtttujt ( t anti / ice; nr ttt;o-hrer-miing psi cc) tIer,; 
i'stintated to metres (O,,1,2,3,1,5,i0,l5,2o,:tit,-ltt,5O,1oo,>iOt1), ocring g;tctce-ltengtits as a gtitde. tt cc rent. 
gosling distances were, recordi'ri as the distant;' between (he p;irr-rits and the furthest gosi big, sitter' time 
was rreg,rdr'd as the furthest the gosling was alictweci to depart from the tamit1 group. 

c ) tnt er-group measure's. Di at ances between fowl] jr's , faito lies and ion-breed,' r groups, and hi-I moon 
st-parato non-breeder groups. 

The famil Iris were rectignised by the uniqtim' icr Ily nt;crkittgs cit the otrt-ttts  (sect ion 1112). The br-reid 
si,;tes of SIX famil jet; wcttr'hi'd were one, two, ticree, ft;tin, i ive ittirt t iVr;. llrtwi'vm-r, an intm-atut- te goccse 
ttmougttt to he a ye-sri ittg associated with the fam; it with t5tt gt;5 I i tigs, and i/C it liet;civi'd exactly as a 
gosling, the brood has been treated in the results as it it cccnt ctizted three young. An,tthc'r immature 
goose associated with the fancily r-ttntainirng four young, altitttugh it was not trt';mL,'d as a gosling in the 
results. 'l'tme families cctnsisting of s,'ven memtt,-rs c-ante frtinc liin;wati-'r and Lipc,-r itar;tmes whc'r'e the adult', 
had been observed dtnring incubation and the huLch,'s witnr'ss,'d (sect ittn itt; I. 

As it was imiossiht,' to pr'i'rlict the local ion of the grist-arid thus use t;idr-s, cibser'vat i/ins wit h 
ti'tmesccipies (20x to 45x) i/er;' node inste;mci From ittehind httulrtm;rs si Lr;r cminr;r'a]t-d ;,pttrrti,ch to ritige';- tnt c- 
ittctkiimg lakes. ii mcmrte than two hours uninti'rrutttr'd thsi'r'vat icttts were tnc,dr' tluritig the mi/it,, tic,- mm-cult;, 
have been used as -a rr'prc'e;t-titat lye siinctte or d;,i lv time itudgi't c, Wi Lii ;ihe.r'rv;it itin lmi'i'mt;de, it it-cs that, 
twit imouri-, , t'r-sults have ri I ti,-r h,'i'n i'xc;iudeti or pootretl wit h tim itt-n ttimsm'tvctt irctms trtitie cirm mi-i'm- er-d irig or 
subsmtmui'nt. days. Table lit).] tmresi'riLs san/pie sizes t row ,'-at-tt i;imncm ty and t;i;mt--ht'e-r'de'n gt'iict, (tbe-,erv;,t mcicte- 
were not niade thrm,uglicmut a 24 hour period as was don,e fir 1 tmm-i,tmat tim ( se-mt itmn O(t) cmttmt I Immie. it is not 
krirtwn to what extent the:' tmehtivitiur of the famit- groups shttws a drur'rial t;er'todii - i Ly. The pt;ssttii lit y 
ui i-regular changees in hchavicmur rotating It, t tin,-' or ny, an was dm0-ct /-art i,'r iti tilt- ',,'astmim, wit it in it;,- 
ottsi'r'vation lititits of (18,00 - 21.00 tctturs should thmme-, he ttttt'tme' in rttimtd. Mean hat i-iming dat,- w.i4 24 ,/ctrt, - 

tcctweever as the ohserv',i I ittris during the first half of the study period  h/i-nc' mitsi in ttitder'tak,'mi on ct nip It' 
fctnrti Ii Os the actual agi- mit the gcmsl tags has be,'tm used, whe'ri-;me-, in I ;tt,'r tthe.,-r i- cit mmii-, tic natty I mmiii I it's 
simultaneously, gosling age is taken as thee t imm' eircm;,- the m,'cimc hNiclAng date- ion all farici Ii,, 
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P. ES U LTS 

'l'me budyets in relation to cocial status 

In the period 3 - 17 August information is available on most sizes of family and can be compared 

with results from non-breeding geese. Five families and a more labile group of 2 - 8 geese were regularly 
observed near Axewater (sample sizes are given in Table D9. 1). As there were some long-term changes in 

frequency of some behavioural parameters, to obtain meaningful comparisons only data from a relatively 
short period can be compared. 

There are striking differences between the time-budgets of families and non-breeders. The effect 
of brood size on the activities and postures of parent birds is shown in Figure D9.1. Compared to 
non-breeders, families grazed more, were more alert, preened less and less often adopted head low/ head- 
on-back postures. All four differences are highly significant (P < 0.001; Chi-squared tests; non-breeder 

scores compared to parental scores). Only the frequency of the head low posture did not significantly 

vary with brood size. 

Compared to the activities of non-breeders, families walked more and sat less, but the amount of 

time spent in these activities by families did not vary with different brood sizes, indeed the time 
spent in most activities and postures did not vary within the different family classes, however the 
parents of the biggest broods were more alert than other families (P < 0.001; compared to the pooled 

data of the two smaller family classes), with a corresponding decrease in the time spent grazing (P<0.001). 

Only a few comparable observations of families with different brood sizes were made in June or 
July. However on 27 June, when the family with one gosling was observed for a period of three hours, 
neither male nor female was seen in the ext rome head up posture, whereas the adults with broods of five 
spent on average more than 20% of the time alert during the same period. This points to a relationship 
between the time spent alert (extreme head up posture) by the parents and their brood size. 

Time budgets 

The following account is based on observations on the two families with five goslings (Table D9.1), 
as they were the only families observed throughout the study period. Comparisons are made with non-

breeder flocks. 
Parents spent on average 35% of the time under observation grazing. Since grazing probably often 

'fills in' time when the birds are not alert, and the time spent alert increases with brood size, then 
presumably those parents with fewer goslings would have spent even more time feeding. Female parents 
grazed on average for significantly longer than males (mean of females = 42.1%, mean of males = 25.5%, 

t = 5.33, P 0.001). Lazarus and Inglis (1978) showed that Pink-foot ganders compensated for their 
shorter feeding times by having faster peck rate; although this was not tested in this study, it was 
noticed that ganders fed faster and more vigorously than the females. Goslings grazed for longer than 
their parents (mean of goslings = 61.6%; compared to females, t = 3.46, P < 0.001). 

Over the study period, there was no significant change in the proportion of time spent grazing by 
either the parent birds or the non-breeders (Figure D9.2), although the time spent grazing by the 

goslings decreased (r = -0.883, n = 8, P = 0.01). Non-breeders spent an average 33.1% of their time 

grazing, significantlys  less than parental females (t = 2.19, P 0.025). 

Parents spent an average 15.3% of the time under observation in the extreme head op posture, and 
males spent more time alert in this posture than their mates (mean of males = 23.7%; mean of females 

6.8%; t = 4.01, p < 0,005). In both sexes the proportion of time spent in the posture declined over the 

study period (male r -0.88, n = 9, P < 0.01; female r = -0.85, n = 9, p < 0,01), and by the time 

of fledging, parents5spent on average only about 10% of iheir time alert (Figure D9.3). 

The non-breeders were seldom seen in the extreme head up posture, only for an average of 0.4% of 
the day. When non-breeders joined family flocks they were never seen extreme head up, but in flocks 
containing only non-breeders usually a single bird stood alert in this posture. 

Brooding of the goslings was Lint seen 14 days after hatching (Figure D9.4), which is similar to 
data given by Kear (1970). Both sexes devoted equal time to brooding, and during the 14 days brooded 
for an average of 21.21, of the time observed. Brooding bouts lasted between less than 2.5 minuteS and 
over 45 minutes and were most extensive during cold spells and rain. 

Spacing patterns 

Intra-group: 

The spacing patterns within the large families (broods of five) is shown in Figure D9.5. The 
distances presented apply only to active families, omitting geese that were swimming, resting or preening. 
No correlation was found between spacing and the type of active behaviour and thus scans have been 
pooled. Figure D9.5 shows that there was a doubling of the spacing distance over the observation period. 

During the first days after hatching at the end of June, the parents kept very close together with 
the goslings in between them (e.g., Figure D6.34). When predators approached (e.g., Ravens calling, see 
section P7) the goslings immediately ran underneath the parents to seek protection. If a gosling 
walked too far from the rest of the family it was chased back by one oX the pareflis. 

By the time of fledging, goslings were allowed to walk further apart from the parents. When a 
predator approached, the goslings rapidly ran for the protection of the lake, and on one occasion when 
the families were grazing on a slope 50 m above Axewater, they took off and glided to the lake. 

Spacing patterns ditfered with regard to brood size: both parents and goslings walked further apart 

in big broods compared to smaller ones (t = 3.22, P < 0.001 and t = 2.67, P < 0.01 respectively), although 

there were no significant differences between broods of one and three goslings. 

There was no change in spacing patterns by non-breeders during the study period. Mean separation 

was 1.3 ± 0.1 m (95% confidence limits), showing no difference in the distances between parents with 
broods of 1 and 3; these were, however, significantly smaller than distances between parents with broods 

of 5 (t = 4.16, P < 0.001). 

Inter-group: 
The families under observation gradually congregated together on Axewater. The flock structure was 

loose, with a mean distance between family groups of 10.0 ± 0.9 m (95% confidence limits), Distance 

between pairs in non-breeder flocks were on average 5.1 ± 1.0 m (95% confidence limits), significantly 

less than the distance between families (t = 5.69, P < 0.001). When a non-breeder flock joined the 

lamily flocks, they kept on average 22.8 ± 4.9 m (95% confidence limits) away from the families, a 

significantly greater distance than that between families (t = 4.27, P < 0.001). 
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TABLE D9.1. Sample sizes expressed as total numbers of scans in 10 day periods. Number of scans 
of goslings are given in brackets. Comments: a: hatching date estimated from the 
early development of the goslings; b: an immature goose was attached to the family; 
c: bracket gives the number of scans for the immature only. 

Family 1 

Family 2 

Family 3 

Family 4 

Family 5 

Family 6 

Non-breeders 

Hatched Brood size 24/6-3/7  

21 Junea 1 68 (28) 

? 2b 
0 

3 0 

27 June 4b 

27 Junea 5 70 (0) 

21 June 5 134 (62) 

103 

4/7-13/7 14/7-23/7 24/7-2/8 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

64 (32) 207 (102) 0 

0 210 (97) 0 

1092 0 385  

3/8-12/8 13/8-22/8 

240 (84) 62 (31) 

188 (72) 42 (21) 

231 (114) 111 (51) 

0 0 

283 (110) 139 (70) 

296 (110) 50 (21) 

270 156 

40 

30 
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Figure 09.1. Relationship between behaviour and brood size (non-breeder pairs and families), 
expressed as time budgets (postures and activities, respectively). 
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Figure 09.2. Grazing activity over the fledging period in families (broods of 5 only). 
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Figure 09.3. Extreme head up posture over the fledging period in families (broods of 5 only). 
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Figure 09.4. Brooding in families over the fledging period (broods of 5 only). 
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Encounters between groups 

Encounters were observed on 24 occasions, including agonistic behaviour where a goose (or pair of 
geese) attacked another goose (or pair), running in a throat posture towards each other. Although there 
was not always physical contact, all attacks resulted in the retreat of the attacking bird. Of 18 
encounters initiated by families the gander participated in all, but the female was seen to participate 
in only three of these attacks (17%). 

Table D9.2 aummarises the outcome of the encounters. The distance between birds just before the 
encounters was on average 4.3 m, and this did not vary between birds of different age, sex or breeding 
status. Encounters between families and non-breeders occurred more ellen than would be expected from 
the occurrence between families, taking into account the time non-breeders were observed in association 
with families (binomial test, P < 0.001). 

DISCUSSION 

The time allocation by families and non-breeders during the fledging period is consistant with 
present knowledge of nutritive demands and parental investment theory. 

Response to nutritive demands 

Raveling (1979) and Owen (1980) presented annual weight curves for both sexes of Canada and 
Lesser Snow Geese. These show that during incubation the nesting female loses weight, which is regained 
during the fledging period. A similar sequence is shown by the males although there is less overall 
variation in weight over the course of the breeding season. After hatching the goslings undergo rapid 
growth before fledging (Wurdinger 1975). The differing demands for food are reflected in the 
behavioural organisation within the family; thus the gander spends less time feeding than the female 
(although as indicated by Lazarus and Inglis (1978) and Prop et al. (1978) it might compensate for this 
by having a faster peck rate), and also spends longer alert to the benefit of the female and goslings. 

The faecal analysis (section D8) revealed that the goslings had a different diet from the parents 
during the first weeks after hatching, but their food increasingly came to resemble the adult diet. This 
change in food selection coincided with a decline in the amount of time spent grazing. This could be for 
several reasons; it is possible that the feeding time is reduced because more efficient digestion off-
sets the omaller amount taken, or alternatively, it could be because growth of vegetation or the gosling 
bill later in the season means that a larger volume is ingested per unit feeding time. 

From the time budgets of the non-breeders it would seem that they are able to obtain the necessary 
quantities of food throughout the moult period, although they show a weight loss in this period (section 
010). The reasons for this are not clear, but may be related to food quality. 

Behavioural responses of parents 
The time-budgets presented suggest that rearing goslings imposes severe stress on the parents 

which must be more active and alert than non-breeding pairs, at the expense of plumage-care and sleeping. 
This is similar to the finding of Lazarus and Inglis (1978). Parents with larger broods have an extra 
burden as they spend even longer in vigilant postures, at the expense of grazing. Pink-footed Geese, 
however, show no increasing vigilance with larger brood sizes (Lazarus and Inglis 1978). 

Geese become alert through either the head up or extreme head up postures. There is probably some 
functional overlap between the two vigilant postures, although since the parents spent more time extreme 
head up than did non-breeding pairs, this posture is likely to be more important for parental alertness. 
Vigilance is obviously of great importance to the parents, although the significance of the extreme 
head up posture in Pink-feet has been questioned by Lazarus and Inglis (1978). They concluded that the 
most likely function of the posture is for scanning for predators, and maybe for obtaining information on 
feeding sites, but that the posture is not important in monitoring the position of the goslings or in 
the regulation of spacing. They also found, unlike this study, that distances between individuals were 
similar for walking families and non-breeding pairs, and that the parent-gosling distance remained the 
same throughout fledging. A probable reason for this latter difference is that their study period 
extended from 18 July to 5 August, exactly the period in this study when there was no change in spacing 
(Figure D9.5; hatching dates were similar in the two studies). The reason for the former difference 
is not clear, and may be a species-specific difference due to the less social nature of the Greenland 

White-front. 

As the young grow and become less vulnerable, the need to scan for predators becomes less, probably 
explaining the observed decline in the proportion of time spent extreme head up by the parents. The 
most likely explanation of the increased vigilance of adults with larger broods is that it takes longer 
to monitor the positions of more goslings, although why this should not also be the case for Pink-footed 
Geese (Lazarus and Inglis 1978) is not clear 

Another possible explanation of thegreatertime spent extreme head up by the parents of larger 
broods is that it takes longer to find good feeding sites since food is depleted at a faster rate. Thus 
geese in this posture might obtain feeding information, either by directly scanning for the sites or 
indirectly by watching the feeding of neighbours (Lazarus and Inglis 1978). Big families dominate 
smaller ones (Boyd 1953), ann therefore neighbours can be ousted from their feeding sites. 

in conclusion, the extreme head up posture seems to have several functions, the most important 
being scanning for possible danger, monitoring the position of the goslings and probably obtaining 
information on feeding sites. The reasons for the differences in behaviour between Greenland White-
fronts and Pink-footed Geese in the same period are unclear. 

Flock structure 

The differences in flock structure between families and non-breeders suggests an adaptive 
significance. Owen (1972a) found that young geese walked faster than adults on the breeding grounds, 
and suggested (Owen 1976b) that the young geese were less efficient grazers. Families in winter were 
also found on the edges of flocks, where vegetation was denser and taller, so that the young could 
maintain a high intake rate despite inefficient action. 
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TABLE 1)9.2. Encounters between geese in July and August. In all encounters the attacker won. 

it 'I T it C Kit I) 

Breeders (brood size) Non-breeders 

5 3 1 

Breeders 5 6 - 
- 8 

(brood size) 
3 - - 1 3 

U 

1 - - 
- 1 

Non-breeders - - 
- 5 

LU 
0 z 
U-; 

ci 

JUN JUL AUG 

IOta. iii p. I trie. ii I itit I it-.  (ft rid- ci 0 ii it ) its rssid as ititti-olul t and 
iOu) ( t. II ii dci ,ri - u. his give 951, cmi idenic 1 iii is. 

GOSLING WEIGHT INCREASE 

_______ 
I 

PARENTAL ______ FEEDING 
VIGILANCE > EFFICIENCY 

AND 
AGONISTIC / N 

CLIMATOLOGICAL 

BEHAVIOURN< F OOD 
FACTORS 

Z 
 AVAILABILITY 

FLOCKING > AND QUALITY 

I- tub. iii i li}iii('ni liii lion, i' iJtiit In - 15-au, it 1 he gist ings C further 
Xlitailt,i ii ci, lxi). Irriws indicait tin di leit ton iii inhtuente. 

The s tuutiitn may he sitni tar in tilt, loosely structured family flocks in summer. A greater spacing 
sin 10 he advantageous to the families, as the gos ii ngs would have more room for grazing. Moreover the 
biggest non-breeder flocks were separate from the families, and only a few non-breeders ever joined 
family flocks, most being act ively chased off by the parent geese. Thus it seems that the non-breeders 
were 'unwanted' by partints. This may be related to the differing summer strategies of the breeders and 
non-breeders. 

Non-breeders finish ITIOU,ting earlier than families (section D10) so they can utilise other habitats 
be tire I ami lies. Si nec they were seen feeding along streams and in marshes away from lakes once they 
regained blight, it is of no advantage to non-breedirs to join with still flightless families during 
thizi tatter part of the moult period. It is advantageous for families to flock with other families 
as vigilance can be shared between the adult birds to the benefit of all, but disadvantageous to 
flock with non-breed,-,rs which profit from parental vigilance without contributing themselves; this was 
observed. Had non-breeders joined the family flock in large numbers, the lakeside vegetation, an 
important resource, might have been depleted at a faster rate. 
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.klloparental care of young 

On three pccasions immature geese associated with a family: in family 2 (see Table D9.1) an 
immature goose associated with the family, behaving as a gosling and keeping close to the adult geese. 
It was never vigilant. In family 4 (Table D9.1) an immature goose stayed close to the nest at about the 
time of hatching (see section D6 for details). It was often chased off by the gander, but three days 
after hatching it was adopted by the family, sharing vigilance with the adults and on one occasion 
leading the family in an extreme head up posture whilst the gander stood about 7 m away. An immature 
goose was seen once J.o join family 6 (Table D9.1). It was apparently associated with the family as no 
agonistic behaviour was seen among the geese. As the family saw the observer, the immature (not yet 
in moult), flew circling above and calling until the observer walked away over the ridge. The immature 
was never seen with the family again. 

The break-up of the family usually occurs belore or soon after the arrival on the breeding grounds 
(section Dl); however there have been cases where yearling geese stay with their parents and accompany 
them hack to the wintering grounds for a second winter together (Prevett 1972). There is some evidence 
that this happens in Greenland White-fronts since probable second year birds (on the basis of breast 
barring) have been seen loosely associated with families on Islay during November and December (Stroud 
pers. comm.). Both the ringed families resighted in 1980/81 had their young of 1979 still with them 
(section D1O), although as in both cases one of the parents seems to have been missing (shot?) these 
may not be typical cases. Boyd (1953) did not notice any such association during his study of the 
wintering of European White-fronted Geese. 

The immatures noted above may well have been yearling birds remaining with their parents for a 
second summer. This suggests some sort of alloparental care and rearing of the young, Various forms 
of co-operative breeding are known to exist in birds (Emlen 1978), but it is unusual in waterfowl. 
Recently, it has been described by Ely (1979) in Pacific White-fronted Geese. Brown (1974) gives 
several common features shown by most co-operative breeding birds. They usually have low fecundity, 
deferred maturity, high survival (long life), and low dispersal from their birth place. These are all 
characteristics of the demography of most arctic breeding geese, but several seem to be shown to a 
greater degree by Greenland White-fronts (Table D9.3). This may well indicate a greater propensity 
to show some alloparental care by Greenland White-fronts. Whilst one may suppose that in some geese 
such care may have been overlooked due to a lack of detailed investigation, there are some, such as 
Pink-feet, which have been the subject of intensive breeding studies, and it is probably safe to assume 
that such co-operative breeding never, or extremely rarely occurs, in such well-studied geese. 

In summary, Figure 09.6 shows some of the components, environmental as well as behavioural, which 
influence the feeding efficiency and ultimately the weight increase of the goslings. Meteorological 
factors influence the feeding efficiency by directly reducing the time available for feeding, since in 
their first 14 days goslings are brooded during bad weather. Indirectly the weather affects plant 
production and thereby -food quality. Vigilant behaviour serves a protective function in the family 
to the benefit of the goslings. Vigilant postures probably also serve to obtai.n information about 
feeding sites, so the goslings can be led to the best quality grazing. Gregariousness is advantageous 
to the family, as the flock probably serves as an information centre (Morton et al. 1971), as well as 
enabling vigilance to be shared. However, competition between families increases in larger flocks. 
Agonistic behaviour probably serves to ensure favourable spacing of feeding groups (Raveling 1966). 

TABLE D9.3. Characteristics of co-operative breeders (after Brown 1974). 

TRAIT SHOWN BY ALL ARE TRAITS SHOWN TO A GREATER EXTENT BY 

ARCTIC BREEDING GREENLAND WHITE--FRONTS THAN OTHER ARCTIC 

GEESE? BREEDING GEESE? 

Low fecundity Yes Yes Low compared with other goose species. 
34% Proportion of young only 17.8% cf. 

young for European White-fronts (Owen 
1978). Only 810 successful breeding 
pairs on average from population of c. 

15,000 birds (Ruttledge & Ogilvie 1979). 

High survival Yes - High mortality in first two years there- 

(long life) 
after survival independent of age. Mort- 

ality 1-13 months probably c. 43%; 13-25 

monthsold = c.34% (Boyd 1958b). This is 
slightly higher than other goose populations. 
Oldest ringed A. a. albifrons = 17.8 years 

(Rydzewski 1973). 

Deferred sexual Yes Yes Capable of breeding at 2 years, but probably 

first breeding at 3-4 years. Given very 
maturity low proportion of adults breeding, may even 

be later than this. 

Low dispersal from Yes - Little or no data for Greenland White- 
fronts. Dispersal from breeding area to 

natal site many winter flocks but probable return to 
same breeding area the following summer. 

Permanently monogamous Yes No 

Single brooded Yes No 

Short, synchronous Yes No 

breeding season 
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010 HINGING AND RECOVERIES OF GREENLAND WIIITE-FRONTE[) GEESE 

P. J. Salman 

Abs tract 

Ninety-six moultiny Greenland White-fronted Geese were caught in Eqalungaiut Nunat, west Greenland in 
1979. Catching techniques are described and data obtained listed. Whi te-fronts increased their weight dui inj 
the moult, which lasted alx:ut three weeks, with non- or iailcd hr coders stertiny two weeks before breeders. 

1irqenurnbezed lhirvic rings were used to follow winter dispersal, fifty-three geese were found outside 
Greenland; two shot on passage in Iceland, the rest recovered in winter (46 sighted and nine shot, tour of 
which were read first). These were scattered over most of the winter range, with 46 sightwd and eight shot 
in Scotland, and one shot in Ireland, where three were seen but not read. Ring-reading effort was greater in 
Scotland than Ireland and the 8:1 ratio of shot birds is the only estimate of dispersal between countriey. 

it is concluded that the Eqalungnuut Nunat population was distributed fairly evenly across Scotland, with 
a such smaller proportion wintering in Ireland. The small Dyfi Estuary flock in Wales contained no marked birds. 

CATCHING 

Introduction 

In late slimmer aduit*  geese become tlightless during the simultaneous moult of wing and tail 
teathei's and can be herded, wi th varying success according to species, into a corral of netting to be 
caught for study, ringing and release. Families can be caught intact for ringing, as the young are 
large enough to retain a ring before their parents complete the moult. 

Successful round-ups exploit the escape behaviour of geese tinder threat from man. A feeding area 
or flock is surrounded unseen by the catchers who, at a pro-arranged signal or time, appear ,from cover 
and trove inwards encircling and containing the geese. Pink-footect Geese assemble on hiliocks when 
surrounded (Scott at al. 1955) and Barnacle Geese take refuge on lakes or the sea (Jackson et al. 1974). 
A handful of people can keep the flock on a hilltop or in the centre of a lake, whi],e Snow Geese can 
be marshalled on land for considerable distances (Cooch 1957). 

Once the flock is under control a catching pen is set up nearby and the geese are driven in. A 
large flock bunches and behaves as a unit, and can be directed into a small funnel of netting by a few 
catchers. Sirialler parties are harder to control and need more catchers and longer wings of netting. 
Iiidiv duals tend to separate and escape if the 1 lock is approached too closely, a situation that applies 
irrespective of group-size to Greylag Geese, which can only be driven into pens camouflaged by vegetation 
in an area familiar to them (Ogilvie 1978). 

The species mentioned above congregate in favoured areas for the moult and are, excepting Grey] ags, 
easily caught in large numbers. Greenland White-fronted Geese present special problems since flocks 
are invariably small and are scattered over a wide area, The catching team needs to make frequent 
catches and cover as large an area as possible, and must be both mobile and independent of base-camp 
for days at a time, since much time and effort is needed to make each small catch. This paper describes 
the I irst large-scale ringing of Greenland White-fronts using large-numbered Sarvic colour rings. 

Equipment 

E:iiuipment was chosen for lightness and portability, with the constraints that it should be 
avail able at reasonable cost and durable enough for re-use in future years.. Dual-purpose usage was 
intended for several items, for instance net stakes as mist-net poles and boats as ferries. 

The catching pen was made from a 25 x 1.3 m 15/4 black polythene 19 mm square-mesh net threaded with 
2 ma nylon cord tethered top and bottom (weight 2.6 kg), supported on twelve 1.6 m x 19 mm aluminium 
angle stakes (weight 5.9 kg) drilled so the net could be attached top, middle and bottom by 38 cm x 2 mm 
nylon cord ties, with the stakes pushed 30 or 15 cm into, or resting on, the ground, depending on the 
soil depth. The netting supplied was 1.5 a high (weight 3.0 kg) and the extra 20 cm was threaded and 
used as a stop to prevent geese jumping trots the pen. This was found to be unnecessary and was discarded. 
This net could be shaped into a triangular or square pen of variable size with a narrow entrance and 
two short wings. 

Long wings were made from one 50 ii and two 25 in lengths of I in 4Z black nylon 29 mm square-mesh 
netting threaded with 2 mm nylon cord and tethered at the top (weight 3.3 kg), supported on twelve 
1.2 in x 19 isa aluminium angle stakes (weight 4.4 kg) drilled Sc) the nets could be tied as above with 
the stakes pushed 20 or 10 cm into, or resting on, the ground. These wings were used as lead-in 
extensions to one or both sides of the catching pen, to form a V-shaped funnel (Figure 010.1). 

Guying was preferred to using longer and heavier stakes. The pen and wings were guyed as necessary 
with 4.5 in lengths of 2 mm nylon cord, and the pen especially was cross guyed to make a rigid structure. 
The bottom of the nets and the guys were held by 100.18 cm steel pegs (weight 1.6 kg), used douhle in 
an inverted V to give a firm anchorage. 

Two ml [stable PVC boats with paddles, of nominal three-man capacity (weight b.9 kg each) were 
used to drive geese from the water (section L8). Three hand-held radios (weight 1.9 kg each, section L4) 
were taken for co-ordinating round-ups, and whistles and compass mirrors used for signalling. Three 
50 cm diameter hand-nets on aluminium hoops with 70 cm wooden handles were made from 9 mm netting (weight 
0.6 kg each), and although used for catching other species, were convenient weighing bags for geese. 

The, nets were entirely adequate and required almost no repairs. No geese jumped the netting and 
those that did escape either walked round the wings or, towards the end of the moult, flew over the 
top. The  main net was carried with the stakes tied ready for use rolled up as a bundle. The wings 
were usually carried separately from their poles and assembled as required. The number of pegs taken 
was barely enough; 130 would have been better. The three hand-held radios were strcinger, heavier and 
more powerful than necessary. ldeally six lightweight plastic sets should have been taken. The inflat-
able boats performed surprisingly well and the few punctures were easily mended. Care had to be taken 
with the plastic paddles which cracked if stepped on. 

For convenience 'adult' is used throughout to include first-summer birds and young' 
to describe pulli, juveniles and first-winter birds until their return to Greenland. 
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Figure Dl0.1. Diagram of catching pen and net funnel. 

A01 
A01 
A01 

Figure D1O.2. Three-character Darvic rings. 

Colour rings were made from 2.25 mm PVC Darvic laminate, cut into 30-35 x 75 mm blanks arid 
engraved with a three-character code repeated three times, using a 14 mn character height. These were 
shaped in a 22 mm mould to form an oval ring with about 15 men of overlap, with internal dimensions of 
15 x 17 mm (Figure DIO.2). The bottom of each ring was bevelled on the inside edge, so that it would 
not cut the leg. Circlip pliers fitted with extended logs were used to expand to rings for fitting. 

Methods 

Moulting White-fronts in Eqalungniiut Noirt were found on the plateau lakes, teredi rig (lose to the 
edge of the water (sect ion Dl) . flocks were very sensitive to disturbance, reacting to a human U igure 
at a range of over 1 km by rurrn r ng qer ie'kly up the opposite hill side. Geese curpri sod at short range 
were reluctant to leave the water and would crouch under the far bank. To survey each take for geese 
a slow and careful approach to a suitable vantage point was needed to] lowed by an equally e,aut bus 
retreat. The use of sombre clothing was essential, 

Once the geese were located, a control point wiu, set up overlooking the flock and the catching 
party spread out to encircle the lake. This was the most clii U tool t part of the, round-up. tile i lee tire 
geese continued to feed the catchers executed a pincer movement, using dead ground to sLay out of 
sight. This involved detoerree to wink round the' back of inconvoir i 001 hi] Is, and took up to two ioeurs 
at large lakes. Iladios were indispensable to co-ordi irate t hesu manoeuvre's, enspieci ally wh,n a flock 
moved from one end to the other of a large lake, and pie-arranged instruct loris had to he nerd i I led. 
Mirror flashes and hand-signals were useful to give general instruct ions, whi'r'c dead ground such as 
concave ridges above opposite sides of a lake enabled catchers to see each other clearly while out of 
sight of the geese. 

When all the catching party was suitably Posit toned, a whistle signal was gi veerr for,  everyone, to 
appear simultaneously and close in on the lake. If the flock was feeding close to one bank, a radii) 
or hand signal was used to instruct the nearest catchers to appear from cover I irst starting the 
geese towards the far shore. 115 the flock reached the centre of the lake the whisi Is was sounded for 
the remainder of the catchers to appear. The flock was then easily kept in the middle of tire lake 
by each of the catchers- • spe.eding or slowing his rate of approach as the geese swain towards or away 
from him. Usually a lake could be more closely approached using dead ground I rom one direct ion than 
the others, and it was then important for the nearest catchers to maintain a low profile during the 
initial stages. Occasionally a flock was found or,  surprised on a sriialt lake which could be surrounded 
by a quick sprint, since geese would not take to land without a head-start. 

With the lake surrounded, three or four catchers could keep the geese in the centre while the 
others inflated the boats and put up the nets. Except for the need for the pen to be on dry ground, 
siting the nets was not critical. The narrowest arm of a lake was usually chosen, so the escape to 
open water could apparently be blocked by catchers on shore as well as by the boats. The nets were set 
with the wings reaching the water to form a funnel leading from the lake to the pen, the size of which 
was kept as small as necessary for the number of geese to be caught . On uneven ground any gaps under' 
the netting were filled with moss and rocks. 
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TABLE 1)10.1. Summary of catches of Greenland White-fronted Geese ( unset albifrons flavirostris), 

(U C a a 
0 tU) 0 0 N U) 

0 U) 
0 *- - 

(U 15 U) 0 U) - 5 o 0 0. Q 'U) m U CO 

278301 AOl 4d 2.5 3 - 12 10.07.79 67°37N 50°23'W Uniform 

278302 A02 4d 2.5 3 - 

278303 A03 4y 2.1 2 - 

278304 A04 4y 2.0 3 - 

278305 A05 'Id' 2.3 2 - 

278306 A06 40' 2.6 2 - 

278307 A07 4 2.2 2 - 

278308 A08 4y 2.0 2 - 

278309 A09 4y 2.3 2 - 

218310 A10 40' 2.6 1 - 

278311 All 4y 2.0 2 - 

278312 Al2 40' 2.5 2 3 17 11.07.79 67°36N 50°37W Zulu 

278313 A13 4 y2.1 2 2 

278314 A14 4y 2.4 2 1 

278315 A15 4o' 2.5 1 5 

278316 A16 4! 2.6 2 4 

278317 A17 4u' 2.6 2 1 

278318 A18 40'  2.5 1 2 

278319 A19 40' 2.5 2 3 

278320 A20 4y 2.3 2 1 

278321 A21 4- 2.4 2 3 

278322 A22 4 y2.2 2 2 

278323 A23 4 1.9 2 1 

278324 A24 4y 2.2 2 1 

278325 A26 4 y2.2 2 1 

278326 A27 4 2.0 1 1 

278327 A28 40' 2.5 2 3 

278328 A29 4 y2.1 1 2 

278329 A30 4J 2.6 1 3 9 13.07.79 67°37N 50°40'W Mirrormere 

278330 A31 40' 2.7 1 2 

278331 A32 4 2.0 2 3 

278332 A33 4 2.1 2 1 

278333 A34 4y 2.2 2 5 

278334 A35 40' 2.5 2 1 

278335 A36 4 2.2 2 1 

278336 A37 4 2.2 1 1 

278337 A38 4 y2.2 2 1 

278320 A20 4 2.2 2 - 6 15.07.79 67035'N 50044'W Spidermere 7 km WSW 

278323 523 4y 1.7 3 - " ' " 7 km WSW 

278128 A19 4y 2.0 2 - " " 7 km WSW 

278338 A39 1- 16 26.07.79 67°41N 50°16W Worm Pts A49/48? 

278339 A41 1- Pts A49/48? 

278340 A42 1- Pts A49/48? 

278341 A43 40' 2.8 4 4 

278342 A44 4- 2.5 4 5 

278343 A45 4y 2.4 4 5 

278344 MG 4- 2.543 

278345 A47 4- 2.4 4 1 

278346 A48 4 y 2.1 2 1 Pd A49? B3P? 

278347 A49 40' 2.4 3 4 Pd A48? B31)? 

278348 A50 4 y2.3 4 4 

278349 A51 40' 2.5 4 5 

278350 A52 4- 2.4 4 4 



TARIE 010.1. (continued) 

a a a 
b 0 0 N 4 

Ei 

0 ,-' 0 4-' 4- 
'4 
tO 

Id tO a 0 a - 4) o 0 

278351 A53 4d 2.4 1 3 16 27.07.79 67°42'N 50°13W Lake 72 Pd A54? B3P? 

278352 A54 4 2.3 1 4 " " " " Pd A53? B3P? 

278353 A55 1- " " ' ' Pts A53/54? 

278354 A56 1- " " U  ' Pta A53/54? 

278355 A57 1- ' " U  ' Pts A53/54? 

278356 A58 4- 2.4 4 - 14 " 67043N 50°13'W Lake 42 

278357 A59 4- 2.4 4 - " 

278358 A60 4- 2.4 4 - " 

278359 A61 4 2.4 4 - " 

278360 A62 4- 2.5 4 - " 

278361 A63 4ci 2.8 4 - ' 

278362 A64 40'  2.4 2 1 28.07.79 67042N 50015'W Lake 33 Pd A65 041' 

278363 A65 4y 2.2 2 3 " ' " Pd A64 B4P 

278364 A66 1- " U  
' Pts A64/65 

278365 A67 1- " " 
Pts A64/65 

278366 A68 1- " U  
' Pts A64/65 

278367 A69 1- ' " 
" Pts A64/65 

278368 A70 4d' 2.8 2 2 16 29.07.79 67°38'N 50°121 W Lake 58 Pd A72 B3P 

278369 A71 40' 2.6 4 3 " 

278370 A72 4*  2.3 2 2 ' " ' Pd A70 B31) 

278371 A73 1- ' U  
" Pts A70/72 

278372 A74 1- ' ' ' Pts A70/72 

278373 A75 1- ' " " 
' Pts A70/72 

278374 A76 1- 46 06.08.79 67°36'N 50°30'1V Axewater Pt 278390 

278375 A77 1- " 

278376 .A78 10' " " " 
" Pt 278390 

278377 A79 1- " 
U 

278378 A80 1- " " " 
" Pta A94/96 

278379 A81 1- " '4  " 
" Pt 278390 

278380 A82 1- " 

278381 A83 1- " '4  

278382 A84 1- " '4  

278383 A85 1- '4  

278384 A86 1- " ' " 
" Pts A94/96 

278385 A87 1- " 

278386 A88 1- " " '4  
'4  Pts A94/96 

278387 A89 1- " " " 
Pts A94/96 

278388 A90 1- ' '4  

378389 AOl 1- ' " ' 
' Pta A94/96? 

278390 - 40' 2.7 3 3 " " " " B 

278391 A92 4- 2.4 4 1 " " '4  " B 

278392 A93 4- 2.5 4 1 ' '4  " 
' B 

278393 A94 40 2.4 4 3 " " " 
" I>d A96 BSP 

278394 A95 4o 2.7 4 5 " " " 
'4  13 

278395 A96 4y 2.3 4 1 " " ' 
" Pd A94 liSP 

278396 A97 4- 2.4 3 3  

Notes: Site names are unofficial. Iletraps are entered in italics. Age: 1 = pullus, 4 = 

'adult . Primary moult is recorded on a six point scale from 0(old) to 5(new). ltefly 

score is an assessment from photographs of the extent of barri ng on a I ive point scale 
of increasing area covered. Pd = paired. Pts = parents. B-P = breeding hird with 
number of pulli in brood. 
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As son as the nuls we re ready, the cat lii ro between the geese and the nr' t s wit hdreW behind the 

flock and the boats niovird on to the water. The geese then swam quickly to the unguarded end of the 

lake and, by irioverrients of the boats and catchers could be posit roried centrally in the open V of the 

ret s . hornet tier's the geese ran onto land and into the funnel at (into, but usual ly some coercion was 

needed to induce tbum to leave the writer. Ote'ersirore most iourrd their oWli way into the pen through 

the narrow en t m'auce, but soriietirii''s one crourrhecl on the ground and oil en several were waiting by the 

ent rrnni'e when the catchers and boats reached the open end of the funnel. A slow walk towards the pen 

II ushi'd any r'rrrrlch I ng birds and drove in the rerrru i rider. One person en I ered the 90fl wi th the geese, 

keeping as still as possible, and the entrance was closed. 

The rest of t he party was wi thdrawir to ii proeessi rig potnt out of sight of ,  or some di stance from 

the pen. 'trapped geese to-vain rr'rirarkably calm, and would Usurii iy sit worr'irig at the not ting with their 

bills. Each was picked up as rei1riirr'd and pas'o'ri to a runner who, avoiding sirrideri rrrovrrrrn'Iri s (rear the 

pen, ferried it to he ringed. Each goose was nra rked with a s tairdard Copenhagen met at ring on the 

left leg and a white Dary ic ring on the right arid , if 'adult, scored for wing moult and weighed before 

lrei ng individual ly released. Pirl 1 i were proer'sseil I trot and reierrsed together .  . t loacal sexing of 

adults was at temp ted without success and abandoned, and rnris i were photographed (sect ion 012) 

A max imurn of twelve people was availabi e for round-ups, more than was needed even at the largest 

lake One was completed with only lour, but this was hardly sufi icieflt to carry the catching equip- 

mcii t . 'i'hie ideal was Si X to eight, enough to carry all equ ipmr'ni and UI) to four days food, which 

('nat, led the catching party to operate throughout the study area. Even sti, He amOUnt of time and 

physical et frrrt requ irc'd to locate White-I ronts , t ransport eqir rpmerit , surround the lake and complete the 

catch, was considerable; and the di fi icul ties were compounded by the distance between the flocks and 

thiei r orii:if 1 si-/c'. Only once were two catches made in c,rrc' dat 

Resul ts 

Ringing 

An area of 750 km 1  was covered during the nrou it , containing an estimated 200 White-fronts incltrding 

about 50 put li (these figures are an att enrpt at an absi, lute urirunt and are lower than those obtai nod by 

ext rapolat ion from census (fat a) (sect ion Dl) . Ten catches were audi' and a tot iti of 96 ringed, of 

irfrieir 67 were adults and 29 pull i , All but one adult with an old fig injury, probrihlt from shut, were 

aIr mr l),mr\ rr'-rnirged, Table 0111,1 sumnrarnzes the errtehr's and lists the data for each goose, Those 

rrrigemh on 11 July were disturbed by our actiVit ie.s two days later and some moved 7 kiii to another lake 

ale-re three were inadvertently recaught on the 10th. The local ion of catching sites is shown in Figure 

Dli). 

irio-ludntrg a brood of six which made its first I light dorrng an alt &'wptr'd rimund-urr on 9 August, 

the rrrerrn sire of ten broods I argr' enough to i ing was 3.5 young ( sect iorr Dl) . Farni ty rd ml ionsiiips 

w,rrr' not always determined in rnuixrrd catches, and on 6 August , when I rye broods were caught together, 

silO (rigs could not be dist inguisfrr'd, those listed were obtamlrr'd from wint''r rrlisi'rvat ions. 

i-lea ii(g 

on It a (ew adults wit h young were sexed in Grr en] and, as ci ore'rr I sexi ng proved impossible. 

'fhor' 1atrth in 'I'ahlr' 010.1 were sexed on 'xl ir'mi' ml weigirt , and by behaviour or joust -fliorteill in wint or, 

li,'.,pi to the ranges given in cramp and Simmons (1977), sexing on bitt length, or, better, total skull 

I, imgth , is reliable and woeld have sexed tire majority of adults had it been used. 

lii igirt s 

At I adults were weighed to the nearest 0,1 kg on a 20 kg I1r,500a balance. Thir' weights are listed 

in Table 010.1 and surrimarired in Table D10.2, in which an ruibi rrrrr\ division of the catching period 

iris iuer'ir made in the third week of Jul t . We i girt s of geese caught earl i cr in the season (mean 2.28 kg) 

are .sigrr ii i cantly dii feremil ( t, - 3,47 , I' 0,1)01) from those caught later (mean 2.45 kg). This 

is crumisidered beltuw. 

ilu mu I 

Aduil Is re-ru seuii'ed fir luriurirt unroll un rr liii -tuoinrt senile: f) 1urimnarieo old, 1 missing or in 

2 1)Ort'l ,i'-grmriVi( , 3 inn II _)'rurwii, 4 t hrr'e-qurr,r'ter-growri and 5 primaries new. Only geese in 

rrel iii- mn,uurl t (t ages 1-4) ar-ri' I ruugint . itouli scores are listed in Table 010.1, and the weights of 

gr-esi' at c',reh rnunul t stag' are iru-'-,r'rutr'd in 1'ahlr' 1110,3 and I igurr' 1110,4. Weights were lowest at stage 

2 and i ncr, ru-il dorriug 1 110 I mit I ut h'alf of tim, mminJ I, rrcc- m,lmmit iirg for the obsi'rvm'd dm1 I Ironer' in weights 

between mm rdr, caurgint n'mirl\ or InRu' in the season, 

lIeu I t r ri' geese could he dir did i nil two gromips : early (non- or fail cd hrer'dr'rs , 52 ringed) 

unliiei( stmrr lid the unit in the first week of Jrily and finislrr-d in the last, and late (breeders, 15 

r mg, 0 a,  i ndi,aL,d in Ti1!,' lilt). 1) which 51 in i'd in the third week of Jolt and finished in the 

i-niurid week of Augni 0 , coiricidriug with the firt flight of the young. The moult took about three weeks, 

ai,il lnunth groups of birds ofiowm'd a similar pal tprn of weigirt gain, which is detailed in Table D10.4. 

MOV EM ENTS 

InniIm_noU - i 

Oiri-r'nilrmrrd White-front, winter in Ireland, the west and north of Sco,tland, and in Wales (Ruttledge 

ruird Irg i iv fri 197(1) , 'I'he winter di strifuut ion corresponds with a nw'mrn January tc'mperature of >3°C 

Inn unidu'd by the rumba te sub-slo'c r es to the soul h and east. On spt'r rig and autumn passage south-west 

fur' mmd is used as a stagi rig puuinit (sOC sect ron 015) , although it is probable that some make the direct 

I ughru ol 25110 - 3200 kunn f rom wr'st Grr'enl arid to Ireland and Britain without stopping (Cramp and Simmons 

1977) , 'l'ber'e are n,ccasiurnia I rr'cords from errs t 'rn Northr America (Palmer 1976) , but the three ringing 

ro'u-rnverl m's are all from the St I,awrence area in Octuber and do not scorn to represent a wintering 

leiPU (nit ion 

I,r'esm' '-1 ag r rig in to- ri mind nr','d to chmingr' thin r direct m (In of a rgrat I (in clockwise I x'omni -that renju i red 

to in Oss the in:m'cali (in miotuimuiri From between St. by 11 for the most northerly hrm'nders and E for the 
Most ,outim'm'I y to between ShE and ESE, depending on whether they are to wint or in lrel and or Scot land) 
II is interest imrg to specu.lrit e that the observed tendency f or Wirrte-ironts from the northern part of 

the range to ii inter in Ireland and those tromnn the south to wint or in Scotland (Salurnonsen 1367a) can 

he  I-XjII ained by all birds mrrking a simmriiar angular Orange in orientation after staging. 
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• Lake42* 

Lake 337 
• Lake 721 

Worm A 

• Lake 58 

Mirrormere • Uniform • 
uIu xewater il- 

Spidermere 

Figure D10.3 Catching sites in Eqalungrniut Nunãt; symbols 
identify later sightings shown in Figures D10.5 
and 910.6. 

TABLE D10.2. Weights of Greenland White-fronted Geese ( Anser dlbifrons flevirostris). 

WEIGHT (kg) In 1 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 IMEAN IS.D. 

10-15 July 40 1 1 6 4 9 3 2 8 5 1 I 2.28 I 0.24 

26 July 
- 30 1 1 4 13 5 1 2 3 2.45 0.17 6 August 

All I 70 1 1 0 1 6 5 10 7 15 13 6 3 3 I 2.35  I 0.23 

Note: The mean for 10-15 July is 2,31 (n = 37) and the overall mean 2.37 (n = 67) if 
retraps are excluded. 

TABLE D10.3. Weights (kg) and moult stage of Greenland White-fronted Geese (Anser albitrons 
flavirostris). 

MOULT STAGE 2 3 4 

n 

t2.39 

31 6 20 

Mean  2.29 2.42 2.48 

S.D. 3 0.21 0.23 0.14 

S.E. 0.08 0.04 0.10 0.03 
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Figure DlO.4. Weights and moult stage of Greenland White-fronted Geese (Anser aibifrons 

Liavirostris). Means ± 1 S . E. are plotted. 

TABLE D10.4. Weights (kg) and moult stage of non- or failed breeding and breeding White- 
fronted Geese ( Anser aibifrons fiavirostris). Means ± 1 S.D. are given, with sample 

size in brackets. 

MOULT STAGE 1 2 3 4 

Non-breeding 2.40 ± 0.26(8) 2.27 ± 0.21(26) 2.33 0.29(3) 2.49 ± 0.15(15) 

Breeding 2.35 ± 0.07(2) 2.36 t 0.27(5) 2.50 i 0.17(3) 2.46 ± 0.15(5) 

This winter segregation of geese from different parts of the breeding range has been used to 
account for the differences in annual breeding success measured in winter at Wexford, Ireland and 
Islay, Scotland. The Wexford birds (the more northerly breeders) have on average a higher percentage 
of young and larger brood size than those on Islay (Ogilvie 1978, lluttledge and Ogilvle 1979). Since 
Eq ni alungiut Nuiiat is in the centre of the breeding range, and the brood size of the families caught 
I hero In 1979 was intermediate between the winter brood a taos in Ireland and Scotland, it was dii fi cult 
to predict where the Darvic ringed birds would winter. Brood size can only decrease with mortality 
from fledging to winter, so this would indicate that the Eqalungmiut Nunt White-fronts were perhaps 
more likely to winter in Scotland. 

Recoveries and sightings 

Of the 96 White-fronts ringed in Eqalungmiut Nunt no less than 53 have been recovered outside 
Greenland. Eleven of these were shot, and 46 read, four of which were later shot. Table 010.5 lists 
all recoveries and sightings reported by August 1981. Two birds ringed as pulli were shot in south-
west Iceland, one in October 1979, the other in October 1980; the remaining recoVOCituS (1'igul'e D10.5) 
were from wintering birds in Scotland and Ireland. The wide dispersal of geese from one small area 
of Greenland to almost all parts of the winter range is both surprising and unexpected. 

The distribution of the recoveries in Table D10.5 between Ireland and Scotland, and between sites 
in Scotland, needs to be interpreted with caution. Few Darvic rings are read by observers who are not 
scanning flocks for that purpose, and the distribution of sightings reflects the pattern of ring-reading 
effort. In addition, sightings are affected regionally by ease of access and approach to flocks, and 
by habitat as long grass and stubble may hide the rings. Observer effort was much greater in Scotland 
than Ireland (and within Scotland more intensive on Islay and in Caithness), and the Scottish flocks 
are generally more accessible and easily approached. 

Ireland (all sites) 

It is difficult to decide whether a significant proportion of ringed geese wintered in Ireland 
and were not detected, or whether the lack of sightings (and particularly of birds shot) indicates a 
real tread. Only one recovery from Ireland was confirmed; a non-breeder from the Uniform catch shot 

at Wexford in December 1980. Up to three Darvics have been seen but not read, one in December 1979 

at Akeragii Leugh, Cu. Kerry and two together in April 1980 at Lough Gara, Co. Sl igo. These three 
locations are from widely separated parts of Ireland, and can be compared to the wide spread of 
Scottish recoveries. Coverage in Ireland is discussed below. 
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Figure 310.5 Recoveries in winter of Greenland White-fronted 
Geese (Arrser albifrons flai'irostris ) ringed in 
Eqalungrniut Nunãt. Ring numbers are listed by 
catching site (symbols as in Figure 010.3); 
closed symbols indicate sightings during winter 
1979/80; open symbols indicate sightings during 
winter 1980/81. Underlined trrimhers indicate 
shot birds. See Table 010.5 for details of 
and 2  which are unconfirmed Irish records. Islay 
recoveries are mapped in Figure 010.6. 

Scotland 

('iii I hness 

A total of twelve ringeu geese in known to have winter, d in (ririi'rrrer'-rs. Ulle fanrr ly el three 
y'urrg and one ringed parent (shone identity sos determined by the rnsrreiai iii, a l'-g injury arid Ou 
pr'use.nce of only a metal ring, since the injury flaunt tlnrrt ii Darvi( could not he I itteed) and ii party 
of I ive non-breeders wintered at West ield. The family and Or party were pr,sent III the SUnS' I leek, 
but moved independently of each other within the fLok. The j ice geese I inuring the l)iirtv inns from if ,  
Zulu and llii- rorrniere flocks of non-breeders which probably enriniod in Ilirlungniriut Snout boon alter tin-
moult. One other ringed goose from the Mirrormere flock was shot in 9an rhness but He exact locality 
is not known. The fairer ly was ringed in the Axewneter catch. To individuals were seen at diFl,renL 
times at Loch Heilen , one was ringed at tlniforrrr as a non-hreeder, He ,tlrer at Worm as a breeder. 
Neither of these Sites provided any other Laitirness recoveries. Br,tlr the fear ly and the part, of non- 
breeders were recorded at Westfield in the 1979-80 and 1080-81 winters; in the latter winter the young 
sl ill associated with their parent (which had not bred Sueceaslu I ly in 1980) and the party with each 
other. 

Is i ay 

A total of 28 ringed geese is known to have wintered on InInry (Figure 1)10.0). Two 101115 and a 
party of eight non-breeders, and a family with bun yornnig, a  total of 18 ringed geese we're recorded 
in 1979-80 in the Avenvogie/Clunrnacir area in the central part oF the island. The party of en girl., 
each of the two non-breeding pairs, and the fanrrily, althougir often seen together, behaved as discrete 
units moving independently within the flocks. Seven of the party of eight ((rile of which was shot in 

Derce'rnberr 1980) and one of the non-breed irrg pairs wintered in the srume nrrerr in 1980-81 . The other non- 

trne'ed i rrr; Ira i r , not recorded on lii lay after llr-errrl,err 1979 ,  wire I rirrrrri tire' I ol I riwi rig wi n ter oil the 
errainland at hllrunahaorirre, Kintyr'e, the only ritirer than tire-al rmrverrrent hetrveinr winter site's drnlerclid. 
The fanrily also was not seen on lsl ay at tc-r December 1979, but one parent sirs shot in January 1981 at 

Mulindry ,  , not far from Avenvogirr, indicating that the rest of the family may have spent the 1980-81 
winter on the island with,trt being discovered. 
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Figure 010.6 Recoveries on Islay in winter of Greenland 
White-fronted Geese ( Anser albifrons flavirortris) 
ringed in Eqalungmiut Nunãt. Ring numbers 
are listed by catching sites (symbols as in 
Figure 010.3); closed symbol indicates 
sightings during winter 1979/80; open symbols 
indicate sightings during winter 1980/81. 
Underlined numbers indicate shot birds. 

party of I lire,' ri
nged n -breeders pinbaLl y spent tie 1979-80 and 1 981)-Ri wi it it's at Cornabus 

in thp south of Islay, although in both tears this party was seen only in March 0 . The Os was searched 

earl i or each winter on several occasions without their being seen and the possibi I it y remains that 

they spent the I irsi part of each winter elsowheri 

Lix r igod non-breeders air- reported from other pails of Islay. One was shot at Gruinart and 
another at Laggati , each in 1979 without being sighted first. Two were present in both the 197180 and 
10811-81 winters, one at Corrary the other at Cruach , each female paired with an unringed male . The 

Corrai'y b i rd  was shot at a narhi' roost in tle,'i'rnber 1980 and the Cruaih bird lost its umite alter a 

shoot in the salve month but paired with a diii crocI iri,te alter only eight weeks. (Unringeilit55ociate5 

i ringed Whiti-ironts were rec o gnised individually by their belly markings ) Two r inged non-breeders 

were each seen [flee only, bi,th in D,'eenib,'r 1980, one at Knock learoch paired withan unringid bird, the 

other at Islay house. li  pu ilus ringed at Lake 72 was also seen once only at EorrobUs in March 1981, 

noted as ptiiri'd to an unr i nged bird. These sites were searched on other occasions in both wint cr5 when 

no ringed geese were seen. 

The party of eight and both pa irs of non-breeders at Averivogi e, the Corrary and the Gruinart birds 

wire all ringed in the Zulu and Marrormere flocks that produced the party of five and one other 
r,'eovi'ry in Cat thness. The party of t brie at Cornabus and the non-breeder shot at Laggan were ringed 

together at Worm, a flock that also produced a Gail hness record. 
The Cruach and Islay house birds were 

both ringed at Lake 42, the only recoveries I rem this flock. The Avenvogie I anilly was not associated 

wi th other birds when ringed in Eqalungthiut Nunat at Lake 33. 

hinged White-fronts recorded on Islay more than once in the same winter, or in both winters, were 

site-faithful, moving only short distances (<5 ku) between suitable areas. however one pair was found 

on Kintyre in the second winter and, as the island was covered thoroughly, especially in 1980-81, 
sortie 

of the geese that were seen only once, or in only one part of the winter, may have spent the rest of 

the winter elsewhere. 

* Tb is party eouipri sed Dary I es All, AIO and All. In 1980 three ringed geese were seen on 

two dates bitt ii'iI'1t 15 Ill, All and Aol, All, ringi'd as ii Puh Ii, was not noted as U 

juvenile and was almost certaillly a misreading of A50. 'ibis record has been discarded. 

In 1981 the party was seen only once but Alt) was confirmed as the third member with All 

and All. 
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Kintyre 

A pullus ringed at Axewater was shot at Machrihanish in November 1979, and a ringed family with 
four young spent the 1979-80 winter in the same area. The rings were not read until February 1980 
but proved to be from the Axewater catch. The parents were the pair that was intensively studied in 
Eqalungmiut Nunat, and had reared five young (section D6). It seems likely that the juvenile shot was 
from the same brood. The remaining four young were together at Machrihanish in the 1980-81 winter, 
behaving as a party. The female parent, without a mate and having failed to breed successfully, was 
seen once accompanying the previous year's young at Machrihanish in the 1980-81 winter. 

The non-breeding pair seen in November-December 1979 at Avenvogie, Islay was present at Rhunahaorine 
in December 1980, a shift of 36 km to the east. Rliunahaorino was visited a number of times in both 
winters, but some of the geese feed out of sight and the pair may have been present at other times. 

Loch Lomond 

Two ringed non-breeders from the Uniform catch were seen at Endrick Mouth, Loch Lomond in March 
1980, the only occasion the site was checked that winter. One of these was seen again in March 1981. 
Earlier visits in the 1980-81 winter did not produce any sightings, but Endrick Mouth is difficult to 
check and few White-fronts were scanned. 

Loch Ken 

A ringed non-breeder from the Uniform catch was seen at Parton, Loch Ken in January 1981, paired 
to an unringed male. Loch Ken was visited in the 1979-80 winter and is a popular birdwatching area. 
It seems surprising that the Darvic ringed bird was not noted on other occasions if it had wintered 
at Parton. 

Coverage at other sites 

Scotland 

Few Scottish White-front haunts were not visited during either winter. Those sites thought not 
to have been checked were the islands of Orkney, Tiree and Coil, Colonsay and Bute. Some sites were 
checked but no or very few geese were scanned, including the Isle of Skye, Lismore Island/Benderloch, 
Crinan Moss, Jura and Wigtown. The flocks on the outer liebridea, at Loch Eye, Loch Shell, Island of 
Danna (Strathclyde), and Stranraer were checked on at least one occasion without rings being seen. 

Wales 

The Dyfi Estuary flock was scanned regularly in both winters; no ringed birds were present. 

Ireland 

Comparatively few Irish haunts were visited and conditions or viewing legs were difficult. Those 
sites known to have been checked, except where stated in the 1979-80 winter only, are as follows (liE. 
Hut tledgo in ittt.) Co. Donegal a few checked at Sheskinmore Lough. Co. Si igo: most of the small 
flock at Bundut f were checked and at Lough Gara two Darvies were seen but not read when a flock was 
checked in April 1980. Co. Hosconunon: most of the Lough Funshinagh birds were checked in the 1979-80 
winter as were aome in the 1980-81 winter. Co. Longford: most of the River boy Mouth flock were 
checked. Co. Weatmeath the Lake Farm, Lough Ennell flock was checked once, and most of the Lough Iron 
birds were seen on two occasions. Co. Otfaly: many of the flock at the Little Brosna River were 
checked. Co. Galway: the Flahasane Turlough and Creganna Marsh birds were checked. Co. Kerry one of 
the four White-fronts seen to land on Akeragh Lough in December 1979 was Darvic-ringed. Akeragh is not 
a usual White-front haunt (nor close to one) and this party did not stay. Co. Wexford: the Wexford 
Slobs are the largest winter haunt containing 35 -- 45 % of the world population of Greenland White-
fronted Geese. Large numbers of geese were checked in both winters, although the majority of legs 
could not be seen on any one visit. It is not too surprising that the ringed bird shot at this site 
in December 1980 was not sighted first. 

Discussion 

To what extent does the distribution of sightings between Scotland and Ireland reflect a real 
trend? In Scotland 50 individuals were recovered, eight of which were shot. Only four of these eight 
were shot before their ring numbers were read. The Irish data are meagre. One bird was shot without 
first being sighted, and up to three rings were seen without being read. Far fewer Irish winterers 
were scanned and conditions there are less favourable, so that the number of sightings can not be 
compared with the number from Scotland. 

A more useful comparison is obtained if only shot birds are considered. Assuming similar 
reporting rates, the ratio of one goose shot in Ireland to eight in Scotland is the best available 
estimate for the dispersal of Eqalungmiut Nun/t birds between the two countries. However little 
reliance should be placed on this figure since it is based on only a single recovery from Ireland, 
and because our activities encouraged reporting of shot birds, at least from Wexford, Islay and Caith-
ness. Only two winter recoveries were not brought to our attention before being reported to the 
Copenhagen ringing centre. 

More ringed birds were noted on Islay than at all other winter sites comhined To what extent 
is the Eqalungmiut Nunt population concentrated on Islay? If the number of recoveries is expressed 
as a percentage of the peak winter count from Ruttledge and Ogilvic (1979), for each site the 
highest proportion of Eqalungmiut Nunat birds was found in Caithness (2.4%), followed by Loch Lomond 
(1.7%), Kintyre (1.0%) and Islay (0.8%). The apparent concentration on Islay is an artefact of the 
large (3,700) winter population. (It should be noted that very few Greenland-ringed White-fronts have 
previously been recovered on Islay, and even fewer in Scotland. This is certainly due to most having 
been ringed in the northern part of the breeding range, producing an excess of Irish recoveries). The 
absence or paucity of sightings from other Scottish sites is at least partly due to their having been 
searched less efficiently than those in Caithness, on Islay, and perhaps Kintyre, and partly due to 
the low numbers present. From the data it is not unreasonable to conclude that the Eqalungmiut Nunt 
population was distributed more or less evenly across Scotland, with a much smaller proportion 
sintering in Ireland. 
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To what extent did geese associated in ltqalungrniut Nunt stay toget her for the winter? The amount 
of dispersal shown by the non-breeding flocks is astonishing. The tin ii orm catch produced winter  
recoveries in tiexiord , Loch Ken I slay, Loch Lomond (two) and Call hntss - almost throughout the 

Greenland White-i ron t a winter range . The Zulu and Mi rrormere catches cv ideni. ly  combined soon at t or 

the moult as birds from both f locks were associated on Is] ay'ind in Cai thness . These flocks produced 

ii recover tea on Isi ay , two subsequently moving to ilhunahaori ne , and six in Cal thness , ot which two 
pairs (including the pair that moved) and a party of eight birds in Islay,  , and a party of five in 
Cal thness , were associated. The Worm catch produced four IsI sy recover ies ( three of'  which were 
associated in a party) and one (a breeding hi rd) in Cuithfless. Two non-breeders from Lake .12 were seen 

separately on Islay. 

Three fami I lea from Eqalungmiut Ntrnrt were sighted in winter, in Car thness and at Macbritain ish 

both ringed in the Axewater catch, and on Islay. The broods from the Caithness and Martirihanish famr li/s 
were still togeitrel' in their second winter, in each case more or less associated with one irarerrt tiiirt 
had far led to breed ouccessiully in 11)81). The lsliy hrood was not located in its second winter. 

l'art lea of associated iron-breeding ringed geese were noted in Lal tiirrei-s i v( ringed  i.asiri: iiies) 
and on lslav at tivenivogie/t'loiinacl) (tight) and Corrrabus (three). Tlii'se parties reriiarrrcri intact in the 

second winter, but one bird in Cal thness and one from Avelivog ie did not reappear ( presumabl liii iriivi rig 

survived). 'Fire origin at the parties was not estahl ished. It is I ilcely from the behaviour if kriiirvn 
sib] ings in their second winter that they stay together in later years. Two parties were too large to 
tons at of survivors from a single brood, but may have been formed by two or more tiioods joining up. 
Iteirit ionshlps within the parties were complex. Associations and apparent loilrinigs are noted in 

'Fable 1)10.5 but some may,  in fiiet refer to siblings. 

iift€'ct il/eli_si it iiiivii.S 

flow t'fleet I Vu are lrrrrvic leg-i nga on Greenland thu te-I rooted Ww"O in Riot lurid ii rotiork or 
observers spent many boors scariri i rig flocks, some sites needing sevc'rai Visits before nrrribers we re read. 

Lxpeditron members toirr'c'd most mainland sites in both wiritrirs, and latay was visited regularly iii 
1979-80 and manned lb rougiiou t 1980-81. 

The same degree of cover was not obta med in Ireland, where sites are less accessible and conidin uSa 
less favourable br seeing rings. An observer network was established in 1979-80, nit tire di 1. 1 roult i,s 

i'rotroriter''d discouraged mnch I ielditork in 1980-81. It was hull that lrrrvic roe k-cot tars, isibli' itt 

veget at non and when geese are swinimiing , would have frucil itated sight Ings in Ireland. 'l'lrese were not 

used hei'uiui-rr they ar, known to increase mortality of incubating ieniir les in severe wear tier ( Arukrrey 107 
I,ensirrk 1968), and this period seems to he a crit foal time for Greenland llhrite-trorried leesr'. 

In ideal I ight l)arvics were read by telescope at a range of 450 m; this Was by no Mi/lois an upper 

I into t , loot light or weather, and the presence of till vegetat liii, greatly reduced the range at which 
rings wire legible. Si that the serial was visible in short grass, Ftar'vrcs were hut led with the 

(redundant) unit ial letter neatest the toes. tlirere possible, rings were read from a car, hut at 

difi icuit siteo or in poor light when a close approach was needed flocks were slalked rising available 

i/ye r. 

A prwhNw occurred in rei-,rilving the rug it a C and 8 due to the n,rirrtiw gap let t by the irirvr'd arill /1 

ire 6 . No di I I r cu 1 r y was noted w i I ir I he I) , a I r hI orgh It is an r dliii teal , but invert,d , vu' r-, i / ri of th e  

G . In future years a iir,rii'ter with a shiorter urn is reijirired, or rings with the I gil/c ti should be 
itO a rd,'d 

/idr'e-rr t I 5115? 

1 r€'qrrest for Darvic sight iriys was it idely tidy cr1 iseri in iirniithologicil tit'Sslet (era and ,toorrrils 
in 111711, i/rid iii I ow-air art ri lea itihrer  id (ac h brie Cr/nip /if rings war-, I i ri t roit mccii by a 
iiirdwateliet , but all other sight i rrtls were tioie PiLher by knimn or expedi tionn mc'rrrbc'i'r-. 
emphasis ring the riced 1/ir subsequent I reidw/rrk in any c'olotrr ringing study. 

ill thrill l,l-.lrt;l,tttI'f 

'l'irr' Zir/ib og isk Muse rim, lirreniirgcrr aurr lied r i nrgs and I rirwurrdr'd r'nicovel' n/s the Dr It  jab Trust for 
urn it toilrrgy registered the d,itrarr-i'ini It  sihenui' arid the Wi IdI irwl Trust drirnritu'd PVC barvic wir ich was 
Engraved in the Physics Detiartrirenl , ttriiuersity rriilege of Wales, by JF, assisted by G. Walker and 
cirl leagues. A grant from the Vincent WildI tie Trust aided one tour of Scotland. 

It is mc pleasnire to aelcn/irvledge the irs'eistrinr'e I reel v giVeir by so rnriny perrirle. Mf sire/ia] 
tliirikm to i. ri. (igil vie win1 Un fin/i iiaiomorir,en i 01' list , in bruit urn Li n d uidVlnb; , to Steen Muulmrju st for 
liaison in Greenland; for their hel p in seek trig rings to II. ".bat t ledge and his ne tw/rrk at rrh.rserverS 
and to (i.J.Mrtrne in Ireland, and to F;.it.11ignal, A.Breurkwell. C.G.liooth, N.J.Dhrxt/trr, D. Cnibirl, P.C/rllett, 
Ii,('.t)irksrin, A.G.Gord/in, C.J.hhc'vdlam, S.Lmiyiarrinrr', J,Mitidrcll, S.Newtorr, J.A.ihriss/'ll, ('.J.S1rray, S. 
'lay b!' A.I).Wat son and mnrrry tn I'dwit/'irer's , tctrdnrwrrers and keepers in Scotlaird - the courtesy and 
unfailing liosliltalitY of thirise we met was ajrpreciated. 

A I I extred r torr niemliers caught geese, an occulation both arduous and t innre-consumi ng and JEll, PJB 
Dlii, IA IL, AIJF, AEMF , API', JI" , WJII and DAS searcired jar ringed birds in Sent land. 

P. J, Belman, Number Two, Schrinii Passage, Southial 1 , U01 2Db. 
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TABLE D10.5. Recoveries of ringed Greenland White-fronted Geese ( Anser albitrons f1virostris). 

Key 
Arrangement of entry: ringing details are on the first, and recovery data on the following 

lines in the sequence; ring + Darvic number, ago/sex or manner of 
recovery, date, locality, (notes). 

Ring number: where this is in italics the ring has been returned. 

Age when ringed: 1 - pullus (nestling or chick) 
4 - 'adult' (hatched before calendar year of ringing) 

Manner of recovery: v - caught and released with ring 
vv - ring number read in field 
+ - shot or killed by man 

Notes: hr - breeding 
pd - paired 

278302 41 10.07.79 Uniform, Eqalungmiut Nunat: 67°37'N 50°23'W GREENLAND (Moulting, non-br) 
+A02 + 27.12.80 North Slob, Wexford: 520221 N 06025 1 W IRELAND (Shot) 

(Weight 2.5 kg when ringed, 3.0 kg when shot) 

278305 4d 10.07.79 Uniform, Eqalungmiut Nunt: 67037'N 500231 W GREENLAND (Moulting, non-br) 
+A05 vv 04.01.81 Syster, Loch lleilen, Caithneaa: 58036 1 N 03015'W SCOTLAND 

278306 4d 10.07.79 Uniform, Eqalungmiut Nuni: 67037 1 N 500231 W GREENLAND (Moulting, non-br) 
+A06 vv 28.03.80 Endrick, Loch Lomond: 56 04'N 04°29'W SCOTLAND 

278307 4Y 10.07.79 Uniform, Eqalungmiut Nun&t: 67°37N 50°23'W GREENLAND (Moulting, non-br) 
+A07 vv 24.12.80 Knocklearoch, Islay: 55048'N 06°09'W SCOTLAND (Pd, mate unringed) 

278309 4 Y10.07.79 Uniform, Eqalungmiut Nunt: 6737'N 50°23'W GREENLAND (Moulting. non-br) 
+A09 vv 08.01.81 Parton, Loch Ken, Dumfries: 55 0O'N 040001 W SCOTLAND (Pd, mate unringed) 

278310 4d 10.07.79 Uniform, Eqalungmiut Nunâ: 67°37'N 50°23'W GREENLAND (Moulting, non-br) 
+A10 vv 28.03.80 Endrick, Loch Lomond: 56 04'N 04029'W SCOTLAND 

vv 26.03.81 Endrick 

278314 4 11.07.79 Zulu, Eqalungmiut Nut: 67°361 N 50°37'W GREENLAND (Moulting, non-br) 
+A14 vv 15.02.80 Cluanach, Islay: 55 45'N 06°12'W SCOTLAND (Party of 8) 

vv 17.02.80 Cluanach (Party of 8) 
vv 09.04.80 Cluanach (Party of 7) 
vv 16.11.80 Cluanach (Party of 6) 
vv 28.11.80 Cluanach (Party of 6) 
vv 05.12.80 Cluanach (Party of 6) 
vv 22.12.80 Cluanach (Party of 6) 
vv 28.12.80 Cluanach (Party of 6) 
vv 29.12.80 Cluanach (Party) 
vv 08.02.81 Kilennan, Islay: 55045 1 N 06012'W (Party of 6) 
vv 22.03.81 Cluanach (Party of 6) 
vv 31.03.81 Cluanach (Party of 6) 
vv 10.04.81 Cluanach (Party of 6) 
(A14, A31 and A38 were associated within the party) 

278316 4d' 11.07.79 Zulu, Eqalungmiut Nunt: 67°36'N 50°37'W GREENLAND (Moulting, non-br) 
+A16 vv 22.02.80 Westfield, Caithness: 580  34'N 030381 W SCOTLAND (Party of 5) 

vv 15.03.80 Westfield (Party) 
vv 23.02.81 Westfield (Party of 4 + 1 unringed, pd A27?) 
vv 22.03.81 Westfield (Party, pd A27) 
vv 04.04.81 Westfield (Party) 
vv 05.04.81 Westfield (Pd A27) 
vv 10.04.81 Westfield (Pd A27) 

278317 4d 11.07.79 Zulu, Eqalungmiut Nunt: 670 6'N 50°37'W GREENLAND (Moulting, non-br) 
+A17 vv 06.11.79 Avenvogie, Islay: 55044 1 N 06 13W SCOTLAND 

vv 02.12.79 Avenvogie (Pd A22?) 
vv 21.12.80 Rhunahaorine, Kintyre: 55°41'N 05 39W (Pd A22) 

278318 4cc 11.07.79 Zulu, Eqalungmiut Nunat: 67° 6'N 50"37'W GREENLAND (Moulting, non-br) 
+A18 vv 06.11.79 Avenvogie, Islay: 55044'N 06 13W SCOTLAND (Pd A32) 

vv 01.12.79 Avenvogie (Pd A32) 
vv 02.12.79 Avenvogie (Pd A32) 
vv 05.12.79 Avenvogie (Pd A32) 
vv 14.02.80 Cluanach, Islay: 55°45'N 06°12'W (Pd A32) 
vv 15.02.80 Cluanach (Pd A32) 
vv 18.02.80 Cluanach (Pd A32) 
vv 16.11.80 Cluanach 
vv 28.11.80 Cluanach (Pd A32) 
vv 05.12.80 Cluanach (Pd A32) 
vv 21.12.80 Cluanach (Pd A32) 
vv 09.01.81 Cluanach (Pd A32) 
vv 09.02.81 Avenvogie (Pd A32) 
vv 14.02.81 Kilennan, Islay: 55 45'N 06°12'W (Pd A32) 
vv 14.03.81 Cluanach (Pd A32) 
vv 22.03.81 Cluanach (Pd A32) 
vv 01.04.81 Cluanach (Pd A32) 
vv 16.04.81 Avenvogie (Pd A32) 



TABLE 1)10.5. (cont inued... 2) 

278:119 4d 11.07.79 Zulu, Eqalungmiut Nunat 67°36'N 50°371 W GREENLAND (Moulting, non-br) 

+A19 vv 15.02.80 Cluanach, Islay: 55°45 1 N 06°12'W SCOTLAND (Party of 8, p0 A26?) 

vv 17.02.80 Cluanach (Party of 8) 
vv 09.04.80 Cluanach (Party of 7, pd AltO) 
vv 22.12.80 Cluanach (Party of 6, pd A26?) 
vv 28.12.80 Cluanach (Party of 6) 
vv 29.12.80 Cluanach (Party) 
vv 08.02.81 Kilennan, Islay:55°45 1 N 06012'W (Party of 6) 
vv 09.02.81 Cluanach (Party of 6) 
vv 14.03.81 Cluanach (Party of 6) 
vv 22.03.81 Cluanach (Party of 6, pd A26) 
vv 31.03.81 Cluanach (Party of 6) 
vv 10.04.81 Cluanach (Party of 6) 

278320 4 11.07.79 Zulu, Eqalungmiut Nunit: 67036'N 50°371 W GREENLAND (Moulting, non-br) 

A20 V 15.07.79 Spidermere, Eqalungiut Nunat:  67035'N 50044'W (Moulting) 
vv 13.02.80 Corrary, lslay: 55 44'N 06°17'W SCOTLAND (Pd, mate unringed) 
vv 07.04.80 Corrary (Pd, mate unring'd) 
+ 05.12.80 Eilean na Muice Duibhe, Islay: 55°43'N O6ulS,W (Shot at roost) 

278322 4y 11.07.79 Zulu, Eqalungmiut Nunt; 67°36 1 N 50°37'W GREENLAND (Moulting, non-br) 

+A22 vv 06.11.79 Avenvogio, Islay: 5544N 06013'W SCOTLAND 
vv 02.12.79 AvenvogiE' (Pd A17'?) 
vv 21.12.80Rhunahaorine, Kintyre 55°41 1 N 05°39'W (Pd A17) 

278323 4y 11.07.79 Zulu, Eqalungmlut Nuti1: 67036'N 50°371 W GREENLAND (Moulting, non-br) 

+A23 v 15.07.79 Spidermere, Eqalungmiut Nunat: 67035'N 500441 W (Moulting) 

vv 14.02.80 Cluanach, Islay: 55045'N 06012'W SCOTLAND (Party of 8) 
vv 15.02.60 Cluanach (Party of 8) 
vv 17.02.80 Cluanach (Party of 8) 
+ 18.12.80 Cluanach(Shot) 

278324 4Y 11.07.79 Zulu, Eqalungmiut Nunat: 87°36N 50°37'W GREENLAND (Moulting, non-br) 

+A24 vv 15.02.80 Cluanach, islay'. 55045' N 06°12'W SCOTLAND (Party of 8) 
vv 17.02.80 Cluanach (Party of 8) 
vv 09.04.80 Cluanach (Party of 7, pd A28) 
vv 16.11.80 Cluanach (Party of 6) 
vv 28.11.80 Cluanach (Party of 6) 
vv 05.12.80 Cluanach (Party of 6) 
vv 22.12.80 Cluanach (Party of 6) 
vv 28.12.80 Cluanach (Party of 6) 
vv 29.12.80 Cluanach (Party) 
vv 08.02.81 Kilennan, Islay: 55045N 06 126 (Party of 6) 
vv 09.02.81 Cluanach (Party of 6) 
vv 22.03.81 Cluanach (Party of 6) 
vv 31.03.81 Cluanach (Party of 6) 
vv 10.04.81 Cluanach (Party of 6) 

278325 4Y 11.07.70 Zulu, Eqalungmiut Nunt: 67°36N 50037'W GREENLAND (Moulting, non-br) 

+A26 vv 15.02.80 Cluanach, Islay: 55°45'N 0612'W SCOTLAND (Party of 8, pd A19?) 
vv 17.02.80 Cluanach (Party of 8) 
vv 09.04.80 Cluanach (Party of 7, pd A19) 
vv 28.11.80 Clusnach (Party of 6) 
ye 05.12.80 Cluanach (Party of (3) 
vv 22.12.80 Cluanach (Party of 6, pd A19?) 
vv 28.12.80 Cluanach (Party of 6) 
vv 08.02.81 Kilennan, Islay: 55045 1 N 06 12W (Party of 6) 
vv 22.03.81 Cluanach (Party of 6, p0 A19) 
vv 10.04.81 Cluanach (Party of 6) 

278326 4Y 11.07.79 Zulu, Eqalungmiut Nunat: 670361 N 50°37'W GREENLAND (Moulting, non-br) 

+A27 vv 20.01.80 Westfield, Caithness: 58
034'N 03°38'W SuOTLAND (Party) 

vv 22.02.80 Westfield (Party of 5) 
vv 30.03.80 Westfield (Party) 
vv 23.02.81 Westfield (Party of 4 + 1 unringed, pd A16?) 
vv 22.03.81 Westfield (Party, pd A16) 
vv 05.04.81 Westfield (Pd A16) 
vv 10.04.81 Westfield (Pd A16) 

278327 40' 11.07.79 Zulu, Eqalungmiut Nunt: 670361 N 50°371 W GREENLAND (Moulting, non-br) 

+A28 vv 14.02.80 Cluanach, Islay: 55045 1 N 06012W SCOTLAND (Party of 8) 
vv 15.02.80 Cluanach (Party of 8) 
vv 17.02.80 Cluanach (Party of 8) 
vv 09.04.80 Cluanach (Party of 7, pd A24) 

278329 4d 13.07.79 Mirrormere, Eqalungmiut Nunat; 670371 N 500401 W GREENLAND (Moulting, non-br) 

+A30 + 02.11.79 Gruinart Flats, Islay: 55049'N 06°20'W SCOTLAND (Shot) 

278330 4d 13.07.79 Mirrormere, Eqalungmiut Nunt: 67037'N 50°401 W GREENLAND (Moulting, non-br) 

+A31 vv 15.02.80 Cluanach, Islay: 55045'N 06012'W SCOTLAND (Party of 8) 
vv 17.02,80 Cluanach (Party of 8) 
vv 09.04.80 Cluanach (Party of 7) 
vv 22.12.80 Cluanach (Party of 6) 
vv 28.12.80 Cluanach (Party of 6) 
vv 29.12.80 Cluanach (Party) 
vv 08.02.81 Kilennan, Islay: 55°45'N 06 12W (Party of 6) 
vv 22.03.81 Cluanach (Party of 6) 
vv 31.03.81 Cluanach (Party of 6) 
vv 10.04.81 Cluanach (Party of 6) 
(A14, A31 and A38 were associated within the party) 



TABLE 1)10.5. (continued... 3) 

13.07.79 Mi rrorinere, Eqa luoginiut Nuni 07°37 N 50°10 1 W GREENLAND 
06 11 .79 Avenvogie , Is I at: 5544'N 06°13 1  N SCOTLAND (Pd AIR) 
01.12 .7)) Avenvogie (I'(I 1)18) 
02. 12.7)) Avenvogie (101 Al8 
05.12.79 Avenvogie (Pd 1)18) 
14.02.80C1uanach, Islay: 55°45'N 000128 (I'd 1)18.) 
15.02.80 Cluanach (I'd 1)18) 
18.02.80 Cluanach (Pd AIR) 
28.11.80 Cluanach (Pd A18) 
05.12.80 Cluanach (Pd A18) 
21.12.80 Cluanach (Pd AiR) 
09.01.81 Cluanach (Pd 1)18) 
09.02.81 Avenvogie (I'd 1)18) 
14.02.81 Kilonnan, Islay: 55°45'N 0012'W (Pd 1)18) 
14.03.81 Cluanach (Pd A18) 
22.03.81 Cluanach (Pd A18) 
01.04.81 Cluanach (Pd A18) 
16.04.81 Avenvogie (Pd AiR) 

278331 
*A32 vv 

vv 
vv 
Vv 
V V 
V V 
Vv 
vv 
vv 
VV 
V V 

vV 
VV 
vv 
vv 
VV 
vV 

( Moo I LI fl , non - Or) 

13.07.79 Mirrurmere, Eqalungmiut Nunt: 67°37'N 50°40'W GREENLAND (Moulting, non-br) 
20.01.80 Westfield, Caithness: 58 34'N 03 38W SCOTLAND (Party) 
22.02.80 Westfield (Party of 5) 
15.03.80 Westfield (Party) 
30.03.80 Westfield (Party) 
30.12.80 Westfield 
23.02.81 Westfield (Party of 1 + 1 unringed, with which pd) 
22.03.81 Westfield (Party) 
04.04.81 Westfield (Party, pd mate unringed) 

13.07.79 Mirrormere, Eqalungmiut Nunt: 67037'N 50°40'W 
09.01.80 (Thurso), Caithness: 0.580358  03°32'W SCOTLAND 

13.07.79 Mirrormere, Eqalungmiut Nunt: 67°37'N 50°40'W 
20.01.80 Westfield, Caithness: 58034'N 03038'W SCOTLAND 
22.02.80 Westfield (Party of 5) 
15.03.80 Westfield (Party) 
30.03.80 Westfield (Party) 
31.01.81 Shebster, Caithness: 58°33'N 03°40'W (Shot) 

13.07.79 Mirrormere, Eqalungmiut Nun~t: 87°37'N 50°40'W 
21.02.81 Westfield, Caithness: 58034'N 03°38'W SCOTLAND 
23.02.81 Westfield (Party of 4 + 1 unringed) 
05.04.81 Westfield (Nut in party) 

278332 4 
+A33 vv 

vv 
vv 
vv 
Vv 
Vv 
vV 
vv 

2783)3 4 
+1)34 + 

278334 40'  
+A35 vv 

vV 
vV 
Vv 
+ 

278335 4 
+A36 vv 

vv 
vv 

GREENLAND (Moulting, non-br) 
(Nh o t) 

GREENLAND (Moulting, non-br) 
(party) 

GREENLAND (Moulting, non-br) 

278337 4Y 13.07.7)) Mirrormere, Eqalungmiut Nun: 67037 1 N 50040'W GREENLAND (Moulting, non-br) 
+A38 vv 15.02.80 Cluanach, Islay: 55045 1 N 06 128 SCOTLAND (Party of 6) 

vv 17.02.80 Cluanach (Party of 8) 
vv 09.04.80 Cluanach (Party of 7) 
vv 22.12.80 Cluanach (Party of 6) 
vv 28.12.80 Cluanach (Party of 6) 
vv 29.12.80 Cluanach (Party) 
vv 08.02.81 Kileiinan, Islay: 55°45' N 06°12' 8 (Party of 6) 
vv 22.03.81 Cluanach (Party of 6) 
vv 31.03.81 Cluanach (Party of 6) 
vv 10.04.81 Cluanach (Party of 6) 
(A14, A31 and 1)38 were associated within the party) 

278341 4d 26.07.79 Worm, Eqalungmiut Nunt: 67°41'N 50016))  GREENLAND (Moull ing, non-br) 
+A43 + 04.12.79 Laggan, Islay: 55°43'N 0019')i SCOTLAND (Shot) 

(Weight 2.8 kg when ringed, 3.1 kg when shot) 

27834:3 4 26.07.79 Worm, Eqalungmiut Nonal 67°41 'N 50°16'W GREENLAND (Moot) ing, nun-br) 
+A15 vv 26.0:1.8)) Cornabus, Is lay: 55 > 38' N 06°14 'W SCOTLAND (Par) y oI 3) 

vv 28.03.80 Cornabus (Party of 2) 
vv 23. 03.81 Cornabus (Party (1)3, pd AOl) 

278346 4y 26.07.79 Worm, Eqalungmiut Nunat : 67°41 'N 50016W GRUENI,ANI) (Moulting, br) 
+A48 vv 30.03.80 Loch Ileilen, Caithness: 58036 1 N 03°17'W SCOTLAND 

278348 4Y 26.07.79 Worm, Eqalungmiut Nonat: 67°41 1 N 50°16'W GREENLAND (Moulting, non-br) 
+1)50 vv 23.03.81 Cornabus, Islay: 55038'N 06°14'W SCOTLAND (Party of :3) 

278349 15' 26.07.79 Worm, Eqalungmiut Nunt: 67°41 1 N 50°16'W GREENLAND (Moulting, non-br) 
+A51 vv 26.03.80 Cornabus, Islay: 5538' N 06 148 SCOTLAND (Party of 3) 

vv 28.03.80 Cornabus (Party of 3) 
vv 23.03.81 Cornabus (Party of 3, pd A45) 

278354 1 27.07.79 Lake 72, Eqniungmiut Nunt: 67°42'N 50"13 1 W GREENLAND (Parents A53/A54?) 
+1)56 vv 26.03.81 Eorrahus, Islay: 55048'N 06°13 1 W SCOTLAND (Pd? to unringed bird) 

278358 4 27.07.79 Lake 42, Eqalungmiut Nunt: 67°43'N 50°13'W GREENLAND (Moulting, non-br) 
+1)60 vv 25.12.80 Islay House, Islay: 55047'N 06°15 1 W SCOTLAND 
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TABLE D10.5. (continued... 4) 

278359 4 27.07.79 Lake 42, Eqalungmiut Nunit: 67043'N 50°13'W GREENLAND (Moulting, non-br) 
+A61 vv 17.02.80 Cruach, Islay: 55°451 N 06°16 1 W SCOTLAND (Pd, mate unringed) 

vv 12.11.80 Cruach (I'd, mate unringed) 
vv 05.12.80 Cruach (Pd, mate unringed) 
vv 11.12.80 Cruach (Pd, mate unringed) 
vv 21.12.80 Cruach (Not pd, following shoot c.14.12.80) 
vv 24.12.80 Cruach (Not pd) 
vv 09.01.81 Cruach (Not pd) 
vv 09.02.81 Cruach (Not pd) 
vv 12.02.81 Cruach (Pd to new mate, unringed) 

278362 4d 28.07.79 Lake 33, Eqalungmiut unt: 7°42'N 50°15'W GREENLAND (Moultin, pd A65, br) +A64 vv 06.11.79 Avenvogie, Islay: 55 44'N 06 13W SCOTLAND (Pd A65, 4 young) 
vv 05.12.79 Avenvogie (Pd A65, 4 young) 
+ 29.01.81 Mulindry, Islay: 55 455 06°13'W (Shot) 

278363 4Y 28.07.79 Lake 33, Eqalungmiut Nunt: 670421 N 50°15'W GREENLAND (Moulting, pd A64, br) +A65 vv 06.11.79 Avenvogie, Islay: 550441 N 060131 W SCOTLAND (Pd A64, 4 young) 
vv 05.1279 Avenvogie (Pd 1164, 1 young) 

278364 1 28.07.79 Lake 33, Eqalungmiut Nunat: 67042'N 50015'W GREENLAND (Parents A64/A65) +A66 vv 06.11.79 Avenvogie, Islay: 55044 1 N 06°13'W SCOTLAND (With parents) 
vv 05.12.79 Avenvogie (With parents) 

278365 1 28.07.79 Lake 33, Eqalungmiut Nunt: 670421 N 50°15'W GREENLAND (Parents A64/A65) +A67 vv 06.11.79 Avenvogie, Islay: 55044 1 N 060131 W SCOTLAND (With parents) 
vv 05.12.79 Avenvogie (With parents) 

278366 1 28.07.79 Lake 33, Eqalungmiut Nunt: 7042'N 50°15'W GREENLAND (Parents A64/A65) +A68 vv 06.11.79 Avenvogie, Islay: 55°44'N 06 13W SCOTLAND (With parents) 
vv 05.12.79 Avenvogie (With parents) 

278367 1 28.07.79 Lake 33, Eqalungmiut Nunt: 67°42'N 50°15'W GREENLAND (Parents A64/A65) +A69 vv 06.11.70 Avenvogie, Islay: 55044 1 N 060131 W SCOTLAND (With parents) 
vv 05.12.79 Avenvogie (With parents) 

278372 1 29.07.79 Lake 58, Eqalungmiut Nont: 67038 1 N 50012'W GREENLAND (Parents A70/A72) +A74 + 10.10.80 ITolmar, Austur Landeyjar: c.63°45'N 20°001 W ICELAND (Shot) 

278374 1,.! 06.08.70 Axowater, Eqalungiiiiui Nunt: 67° 6'N 50°30'W GREENLAND (Parent 278390) +1176 vv 22.02.80 Westfield, Caithness: 58°34'N 03 38'W SCOTLAND (With parent/s) 
vv 15.03.80 Westfield (With parent/s) 
vv 30.12.80 Westfield (Party with sibling and parent) 
vv 21.02.81 Westfield (Party with sibling and parent) 
vv 15.03,81 Westfield (Party with sibling and Parent) 
vv 21.03.81 Westfield (With parent and unringed if In party of 4) 
vv 22.03.81 Westfield (With parent and unringed if in party of 4) 
vv 29.03.81 Westfield (With parent and unringed o'In party of 4) 

278376 if 06.08.79 Axewater, Eqalungmiut Nun&t: 67036'N 50°30'W GREENLAND (Parent 278390) +1178 vv 22.02.80 Westfield, Caithness: 58 34N 03 38W SCOTLAND (With parent/s) 
vv 15.03.80 Westfield (With parent/s) 
vv 30.12.80 Westfield (Party with sibling and parent) 
vv 21.02.81 Westfield (Party with sibling and parent) 
vv 15.03.81 Westfield (Party with sibling and parent) 
vv 21.03.81 Westfield (With parent and unringed i( in party of 4) 
vv 22.03.81 Westfield (With parent and unringed o'in party of 4) 
vv 29.03.81 Westfield (With parent and unringed o'An party of 4) 
vv 04.04.81 Westfield 

278378 1 06.08.79 Axewater, Eqalungmiut Nun: 67036 1 N 50030'W GREENLAND (Parents 494/A96) +A80 vv 19.02.80 Machrihanish, Kintyre: 55 26' N 05"41'W SCOTLAND (With parents) 
vv 21.12.80 Machrihanish (Party of 4 siblings) 
vv 30,1280 Machrihanich (Party with parent A96) 

278379 1 06.08.79 Axewater, Eqalungmiut Nunat: 67°36'N 50030W GREENLAND (Parent 278390) +481 vv 22.02.80 Westfield, Caithness: 58034, 03 38'W SCOTLAND (With parent/s) 
vv 15.03.80 Westfield (With parent/s) 

278381 1 06.08.79 Axewater, Eqalungmiut Nunt: 67°36 1 N 50°30'W GREENLAND (Parents A94/A96) +A86 vv 19.02.80 Machrihanish, Kintyre: 55°26 1 N 05041 1 W SCOTLAND (With parents) 
vv 21.12.80 Machrihanish (Party of 4 siblings) 
vv 30.12.80 Machrihanish (Party with parent 1196) 

278.385 1 06.08.79 Axewater ,  Eqalungmiut Nunt: 67036 1 N 50030'W GREENLAND 1-1187 1- 14.10.79 E3iskupstungur: 64°15'N 20°30'W ICELAND (Shot) 

278386 1 06.08.79 Axewater, Eqalungmiut Nunt: 67°36'N 500301 W GREENLAND (Parents A94/A96) +A88 vv 19,02,80 Machrihanish, Kintyre: 55026'N 05°41'W SCOTLAND (With parents) 
vv 21.12.80 Machrihanish (Party of 4 siblings) 

278387 1 06.08.79 Axewater, Eqalungmiut NunS: 67°36'N 50°30'W GREENLAND (Parents A94/A96) +A89 vv 19.02.80 Machrihanish, Kintyre: 55 261 N 05041'W SCOTLAND (With parents) 
vv 21.12.80 Machrihanish (Party of 4 siblings) 
vv 30.12,80 Machrihanish (Party with parent A96) 

278389 1 06.08.70 Axewater, Eqalungmiut Nun: 67036'N 50°30'W GREENLAND (Parents A94/A96?) +491 + 23.11.79 Machrihanish, Kintyre: 55 26'N 05041'W SCOTLAND (Shot) 



, 

TABLE D10.5. (continued ... 5) 

278390 4o 06.08.79 Axewater, Eqalungmiut Nunt: 67°36 1 N 50°301 W GREENLAND (Moulting, br) 

+leg vv 22.02.80 Westfield, Caithness: 5834' N 03°38'W SCOTLAND (Pd, 3 young) 

injury vv 15.03.80 Westfield (Pd, 3 young) 
vv 30.12.80 Westfield (Party with last year's young) 
vv 21.02.81 Westfield (Party with last year's young) 
vv 15.03.81 Westfield (Party with last year's young) 
vv 21.03.81 Westfield (Party of 4 with last year's young and unringed ) 
vv 22.03.81 Westfield (Party of 4 with last year's young and unringed cf) 
vv 29.03.81 Westfield (Party of 4 with last year's young and unringed 0) 

278393 40' 06.08.79 Axewater, Eqalungmtut Nunt: 67°3'N 50°301 W GREENLANI) (Moulting, pd A96, hr 

+A94 vv 19.02.80 Machrihanish, Kintyre: 55 26'N 05 41W SCOTLAND (Pd A96, 4 young) 

278395 4Y 06.08.79 Axewater, Eqalungrniut Nunt: 67036'N 50°30 1 W GREENI.AND (Moulting, pd A94, br 

+A96 vv 19.02.80 Machrihanish, Kintyre: 55026'N 05041'W SCOTLAND (Pd A94, 4 young) 

vv 30.12.80 Machrihanish (Party with last year's young, not pd) 

In addition one Darvic ringed White-front was glimpsed on 30.12.79 at Akeragh Lough, Co. Kerry, 
IRELAND (not a usual haunt), and two were unread on 09.04.80 on Jnchmore Island, Lough Gara, 
Co.Slligo, IRELAND. 

am- 
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Dli PARASITES RECORDED FROM GREENLAND WHITE_FRONTED GEESE 
D. A. Stioud 

c  
'  

n land. A mat ure segment was found n 
O' Drepanidota:'tia izrowen:sTwo  case ol (, 

le( Ii)fl Gree 

fe:a : Iected f rom Upper Marsh in June, while a more or less complete 

 

(Sch I ler 1952) was lound at the end of Lake 33 on 28 July. The lter was ly tog in shallow water 

w her e  it  I amity had been gathered prior to driv ing them i nto thc nets and had presUiflabl y been passed 

by a goose during the stress of the catch. This species has also been reported from the Pacific 

White -li'Oflt in Alaska and the genus is a cofluu:ofl parasite ,f wild ducks and geese. 

I:: addi t ion I I: eee at ode Hyrneno1epii5'PJur ( 
Krabhe 1869) was found in the upper sinai 1 intestine 

of a juvenile Greenland 81:1 te-front shot on Islay in November 1980 

The nematode neterokis 
augur (Schrank 1790) was found in the caecae of two geese of 24 birds shot 

on 1,j uy during the per rod November to January 1980/81. One inlected bird was an adult, the other 

oven lie. 

As tar as is 
known there have been only three other accounts of the paras ites of the Greenland 

Nielsen (1907) , Henri ksen and luridi ice k (1917) and itenri ksen (1939) all record 
White- I ron ted Goose.  
1:inoio:: cunsputCutufll Llpeuru' Jejunus and cophoiuS ictirodes (Mat l:,pl:aga) on White-I ronted Geese caught in 

mi5ident11ic5ti0n5 of Pink-tooted beese. 
Gaase Land, east Greenland (70015'W). These are obviously 

 

1112 PLUMAGE VARIATION IN THE GitEENIANL) WIIITE-FRONTEI) GOOSE 
D. A. Stroud 

INTRODUCTION 

It is 
usually the case that when any animal population is studied closely enough it is possible 

to tell individuals apart. The intention of our photographic study was to confirm this for the 

Greenland Whi te-fronted Goose, as well as to 
investigate the rather extreme and biologically unexplained 

v,:riat ion of the dark breast and belly bars, and the extent 
of the white I orehead patch. 

Plu:n:hJ: descriptions: Adults: 

Add t birds have a brown head, neck and chest , with darker brown on the nape and crown. The 

forcl:e:td and area 'around the base of the beak is white, h,:rilered by a darker area wf:i ch gradually 
merges with the head colour away from the bill. The white of the forehead patch does not usually extend 
to ah::ve the eye as in the Lesser White-front, although it does in some individuals. The throat is 

sometimes dark brown, contrasting with the paler brown sides ,l the head and neck. 'fbi feathers of 
the mantle, scapulars, sides of the body and flanks, broadly tipped bull to white. The belly and sides 
of the body ala:, have varying amounts of black feathers (edged white when fresh) 

, forming irregular 

dark patches ::r oft en transverse bars. The back and rump are also grey-black, with white under-tail 

coy: rts. The si des of the belly anterior to the under-tail coverts are frequently darker than the rest 

of the belly and breast base colour (Cramp and Simmons 1977). 

Juveniles: 

The juven: I plumage is similar to that of the adult, but the forehead is brown-black with no 
white, although these feathers have a white base which somet imes becomes visible by wear. The rounded 
feathers of the breastand belly are grey-brown edged with pale grey giving the breast a acaly appear-
ance. The plumage of the head is renewed mainly in November and December, although that of the fore-

head may be somewhat later (Lebret 1968) . 
In some late moult ing birds the forehead rpoults directly 

to white, but oft en the moult gives new black forehead feathers in December to January with white 
ptil ars, chest and longer flank 

appearing fr::m January onwards. There is some moult of the mantle, sca  

feathers between November and January with 
all b::dy feathers being renewed by February. Sornetimoa 

much 
of the juvenile belly, back, tail and wing coverts are retained until at least March. The most 

striking feature of first summer birds is their lack of black feathers 
on the belly (Cramp and Simmons 

1977) 

One of the distinguishing features of fiavirostris is the generally darker plumage together with 

much heavier markings on the breast and belly; however individual variation in afbifrons and flavirostris 

results in sr:mc' overlap, making separation using this feature alone unreliable (Dalgety and Scott 1948, 

Salom,,naefl 19'18a) . 
The var iat ion in the belly markings ranges I rum complete absence of dark feathers 

to complete absence of pale leathers. Boyd (1953) used the variatic:ns in the shape of the white fore- 

head and thc' l:el It markings :,f albifrons t:: id:'::il fy Individuals in a flock. The varist ion we saw was 

soIl i:ient to soppose that ,'achi bird, in any season, has a unique breast pattern. 

METHODS 

'l'h:rt'e photographs were taken of each adult goose ringed, a ventral and two lateral views. This 

was pm' imuri I y intended as a record of breast bars, although the head appears 
in most allowing the 

ioreh:':ad variation to be shown (Figure D12 1) and investigated. On the basis of darkness of belly the 

geese can be placed in one of five 
categ::ries (Figure 1)12.2). 
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Figure D12.1. Variability in the extent of the white on the bead pattern of Greenland White- 
fronted Geese (Anger albifrons flavirostris) caugbt in Eqalungmiut Nunät, 1979. 
Numbers correspond to Darvic ring codes. 



Iv v 

Figure D12.2. Character states used in the scoring of belly barring in Greenland White-
fronted Geese (ILnser albifrons flavirostris). 

Figure D12.3. 'Frons extent index is calculated from the formula (a x 100)/b using the 
ratio of the measurements a and b shown above. 
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TYPE I These birds have less than 20% of the feathers of the breast and belly tipped dark. Single 
black feathers may occur but with few, if any, transerve bars. 

TYPE 1I Between 20 and 40% of the breast and belly is covered with black, arranged in bars and patches. 
The impression given is of heavy dark flecking on a light background. The black of the belly never 
reaches as far as the vent. 

TYPE III: Type III birds have a roughly equal proportion of dark and light feathers (40 and 60%). 
The dark areas form thick transverse bars that extend well up on both sides of the bird. Dark feathers 
also frequently extend to near the vent. 

TYPE IV These birds are predominately dark (60 and 80%) with black flecking reaching the vent. 

TYPE V: Type V birds have more than 80% of the breast and belly covered with black feathers and may 
show no pale plumage at all. 

The extent of the white forehead was measured from those slides where the head was held at right 
angles to the camera, and is expressed as a percentage of the distance between the top of the beak and 
the anterior edge of the eye (Figure 012.3). Wherever possible both sides of the head were measured 
and a mean value taken. However the sample size is such that it has not been possible to test for 
significant differences between one side of the head and the other. It is thought likely that there 
is no difference, however. 

RESULTS 

Table D12.1 shows the distribution of the plumage types in each catch, and the scores of breeders 
and non-breeders. Individual scores are given in Table D10.1. Birds were assessed as breeders or non-
breeders in mixed flocks by their moult score (section DiD). Some flocks, e.g. Zulu, have a high 
proportion of light coloured birds, whilst others, such as Worm, have many dark birds. However there 
is no significant difference between the darkness of breeders and non-breeders (Table 012.1). Sexes 
were assessed by weights, skull measurements and subsequent observations in Britain. There does seem 
to be a difference (Figure D12.4) in that the males are darker than females, although this is just not 
statistically significant. Birds which it was not possible to sex have a frequency distribution of 
darkness scores intermediate between that of the males and females. Boyd (1954) also found that whilst 
the males of 26 pairs of A. a. albifrons were slightly darker than the females, this difference was not 
statistically significant (males = 27% of lateral surface dark, females = 23%). 

TABLE 012.1. Proportion of different plumage types in each roundup. 

LAKE TYPE I TYPE II TYPE III TYPE IV TYPE V TOTAL 

% Dark - 0 - 20 20 - 40 40 - 60 60 - 80 80- 100 (adults) 

Zulu 7 4 4 1 1 17 

Mirrormere 5 1 2 0 1 9 

Worm 1 0 1 5 3 10 

Lake73 0 0 1 1 0 2 

Lake33 1 0 1 0 0 2 

Lake58 0 2 1 0 0 3 

Axewater 3 0 3 0 1 7 

TOTAL 17 7 13 7 6 50 

Non-breeders 12 (34%) 5 (14%) 8 (23%) 5 (14%) 5 (14%) 35 

Breeders 5 (33%) 2 (13%) 5 (337.) 2 (13%) 1 (7%) 15 
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Figure 012.4. Sex differences in plumage barring types in male, female and unsexed birds. 
Histogram blocks 1-5 correspond to barring types I-V. 
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TABLE D12.2. Changes in breast darkness of known geese over c18 months. 

ORIGINAL SCORE 

1 2 3 4 5 

1 6 2 
ii 

2 3 1 1 

0 
3 1 2 

U 
CI] 

(0 

5 1 

TABLE D12.3. Comparison of belly barring with mean frons extent in males, females, non-
breeding and non-breeding Greenland White-fronted Geese (Anser albifrons 

flavirostris). 

FRONS EXTENT 

BELLY DARKNESS MEAN FRONS EXTENT(%) ±S.E. n 

1 27.33 4.33 9 

2 49.00 2.44 6 

3 38.00 4.42 10 

4 39.00 4.15 7 

5 42.00 2.33 9 

All Males 40.00 3.88 13 

All females 38.27 4.22 11 

Non-breeders 34.80 7.21 13 

Breeders 42.30 2.88 12 

in winter 1980/81 observations were made on the darkness of ringed birds on Islay. Although 
Itluifed in number the results are presented in Table D12.2 and show that whilst some have increased 
the degree of darkness most have stayed the same and a few have got lighter. Comparison of photo- 

aidi5 taken in 1970 and 1981 of several individuals show that the patterns are broadly similar. in 
those that have got darker, the origin of dark bands and patches in 1981 Can be seen in smal icr 
groupings of dark feathers present in 1979. 

The results of the measurements of forehead extent are presented in Table D12.3 and show that, 
whilst there is no relationship between extent of the forehead, darkness of belly and sex, the breeding 
birds have a bigger white patch than non-hreeders, this is not however, a significant difference. 

DISCUSSION 

lloyd (1954) examined the proposition of Tucker (in Witherby 1939) that the variability of the 
belly markings is not related to age or sex. By taking a series of photographs of the same geese in 
the collection at Slimbridge he was able to show that in a sample of 31 birds there was no direct 
relationship between age, sex or degree of dark barring. Over three years, two birds showed a marked 
increase in darkness, six showed a lightening whilst there was little change in the degree of barring 
in the remaining 23. Similarly enigmatiC results are shown by this limited investigation, and it is 
obvious that a much bigger sample followed over many more years is needed. Nevertheless, the results 
presented here suggest that there is probably a difference in darkness between the sexes. 

It is unusual for such a high degree of individual plumage variation to occur in a monotypic 
goose, and certainly for the White-front there seems to have been no previous investigation of its 
functional significance. The variation would facilitate individual recognition, but would seem to be 
rather extreme just for this reason. Prevett and Macjones (1980) found that juvenile Lesser Snow 
Geese separated from thelrparents on migration, would frequently rejoin them during the winter. This 
recognition must be largely behavioural, and if a Snow Goose is able to discriminate amongst 163 000 
individuals, then presumably other geese have a similar capacity. 

A more attractive theory is that the markings act as a signai of social status. Rohwer (1975) 
hypothesised that winter-plumage variability in birds was related to the social system through which 
access to resources is controlled. "When individuals compete for resources through territorial 
systems a single plumage type should be advantageous; when individuals compete through dominance 
behaviour, variations in plumage which serve to signal dominance status are increasingly advantageous 
as flock stability declines'. He confirmed that the plumage of winter flocking species was more variable 
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than that of winter territorial species and that individual plumage differences signal dominance status 
in Harris Sparrows (Rohwer 1977, Rohwer and Rohwer 1978). This latter prediction from the theory has 
also been confirmed for the variable Dark-eyed Junco (Balph, Balph and Rosenburg 1979). The evolution-
ary outcome of this sort of signal is to reduce actual conflict in favour of ritualisation (see Dawkins 
and Krebs 1978 for a discussion of this and counter strategies), and both incoming and established 
flock members can accurately assess the social status of any bird without engaging in energetically 
costly fights. 

Greenland White-fronts are a winter flocking species, although the social system is somewhat 
different from the dominance systems of variable plumage, seed-eating passerines, particularly inasmuch 
as the family unit continues over the course of the winter. It would seem likely that plumage 
variation of the degree shown by these geese, operates as some sort of social signal, although whether 
in exactly the same manner as has been shown for other species remains to be seen. 

The use of plumage patterns to identify geese in successive years would seem to be of doubtful 
value. In some cases the patterns change significantly, and thus although unique in any season, belly 
markings do not seem to have the same long-term stability as some other individually diagnostic features 
such as the bill markings of Bewick's Swans (Scott 1966). 

A suggested explanation of the darker males relates to the postural differences between the sexes 
during incubation (W. Sinclair pers. comm.). The male spends a large part of the time standing (either 
roosting or alert), and particularly during May and June will have considerable light from snow and 
ice reflected on his breast and belly. In this situation where the light source is, in effect, from 
below, the dark underside and light upper surface is a reversal of the normal counter-colour shading. 
The effect will therefore be to lessen the conspicuousness of the standing goose. The female, on the 
other hand, spends most time sitting and has less need of a dark underside. Before nesting she has the 
protection of the flock or her mate, and after nesting the snow and ice will have melted. This 
camouflage is thus of value only to the solitary male, against attack by, for instance, a stalking 
Arctic Fox. 
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013 IlISCELLANEOUS NOTES ON THE GREENLAND WHITE-FRONTED GOOSE IN EQALUNGM1UT NUNAT 

CALLS 

The call of the female is much lower than that of the male, Virtually all flying geese in May 
and June were heard calling, but as the moult approached, the birds became quieter, and in late July 
and August, very few were heard. The females became silent before the males and throughout the trip 
to the ice-cap on 27-30 June, no calling female was heard. 

Several variants on the disyllabic call were heard. A pair was seen during 12-23 June, the 
female of which had a very distinctive 'honk . The alarm call of both sexes is higher pitched than 
the usual call and was heard on only a few occasions, notably in the presence of eagles. 

The flight call of the geese has been variously rendored as 'kyow-lyow" or 'lyo-lyck' (Scott 
and Boyd 1957), "ki-lick" or "kla-lick" (Llauer and Glutz 1968), "kru-it" (Salomonsen 1950a). 

(DAS) 

HIGH WINDS 

On 12 June (02.55-03.30 hours) an extraordinary display of flying was seen in gale force winds. 
A pair of geese was noticed gliding along the top of the ridge above Base Camp (575 m). They were using 
the updraft, and gliding with arched wings and legs fully lowered (possibly in a steering or braking 
function). Every so often they would go through all the motions of landing but then speed away at 
the last moment. Occasionally, they did land for a short break before launching themselves into the 
updraft again. The observers got the impression that the geese were not trapped within the updraft 
and were quite capable of leaving had they wanted to. In Base Camp, winds of over 80 kph were 
recorded, but higher up the wind was certainly stronger. 

(APF, JF) 

COPULATION 

Copulation was seen only once in Eqalungmiut Nunt during 1979. One of the goose pairs under 
continuous observation on Kik Marshes was seen to walk deliberately towards a small shallow pool at 
11.56 hours, 10 May. The display was initiated by swimming and drinking for two minutes, until the 
two birds began to swim about each other, engaging in exaggerated drinking movements. Copulation took 
place whilst standing in the water, the female standing with the gander balanced on her back, flapping 
his wings and pecking her neck. The duration of the mount was no more than five seconds, whereupon the 
pair washed and preened for a minute before commencing feeding. 

(JM) 

SOMERSAULTING 

At 16.41 hours, 24 May, a single female goose alighted on one of the pools on George Eliot, 
drinking briefly. She fed for a short time and then started to preen, beginning on the breast and 
working along the flanks. The bird then motioned to op-end, but flung her entire body over on to her 
back, flailing her legs in the air as the position was held, belly uppermost, with her head, neck and 
back completely submerged. This position was maintained for a few seconds before the bird returned 
to the upright posture by rolling to the right and flapping the left wing. The sequence of events was 
repeated nine times before she emerged on to the bank to dry and preen. 

This behaviour has been noted on the wintering grounds by Bayldon (1970) and witnessed by DAS and 
PCD at Loch Shiel, Inverness-shire amongst a group of some eleven birds out of a flock of c.46. In all 
cases, it would appear that the behaviour is associated with preening. 

(ADF) 
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D14 THE STATUS OF THE GREENLAND WHITE-FRONT IN EAST GREENLAND 
D. A. Stroud & A. D. box 

The few sightings of Greenland White-fronted Geese in east Greenland permit a brief summary of 
their status to be presented. The general lack of sightings is probably due to the paucity of observers 
and the assumption that all grey geese are Pink-footed Geese. However, there may be scattered 
observations unpublished, or in foreign literature and expedition reports unknown to us, so we would 
be grateful for further records to incorporate in a fuller analysis at a later date. 

The flight line of the geese on migration is thought to take them from west Iceland, where they 
stage in spring and autumn, across the east coast of Greenland where they pass overthe Tasiusaq 
(Angmagssalik) District. While Brent Geese cross the ice-cap on a line Tasiusaq - Disko Bay (Salomonsen 
1950a), many of the White-fronts may take a more southerly route (Wilson 1981). There are no data 
on numbers of geese crossing the ice-cap so it is possible that an unknown proportion round Kap Farvel 
and fly up the west coast from the south as Salomonsen (1950a) suggested. 

The scattered literature of sightings from east Greenland shows White-fronts are most frequent 
in the Tasiusaq District during spring and autumn migration (Figures D14.1 and D14.2) with the 
occasional vagrant further north. 
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Figure 014.1. Distribution of Greenland White-fronted Goose records from east Greenland. 
Shaded area indicates birds from the Tasiusak district, unshaded represent 
records from elsewhere. 

Figure D14.2. Distribution of Greenland White-fronted Goose sightings in east Greenland. 
Each symbol represents a single bird or group of birds except Tasiusaq 
from which there are 8 records. 
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Helms (1926) gives several sightings in the Tasiusaq area from Cape Dan, Tasiusak and Sermnalik, 
mostly related to single birds shot by Greenlanders, but including a sight record of a flock on 20 May 
in Tasiusak. Chapman gives a record of a single bird sighted just south of Tasiusaq (at 6530'N) on 
18 September and one of another shot at the same locality on 3 May. It would appear that at Tasiusaq, 
the main autumn passage occurs between 18 September and 14 October. 

Whilst the occurrence of White-fronts in this region is not surprising, there are several records 
from north-east Greenland some distance from the migratory flight path. These vagrants associate with 
flocks of Pink-footed Geese. Hall and Waddinghum (1966) saw a bird in rstod Dat, Scoresby Land on 
18 July and Salomonsen (1950a) reported a single bird at Kap Tobin, Scoresby Sund on 4 September. 
Further north, four birds with Pink-footed Geese were seen by lljort (1976) in Hudsonland. 

On 2 August 1870 on Jackson , off the north-east corner of Hold-with-Hope, Dr B Copeland of 
the German North Pole Expedition collected two dark feathers which were identified as belonging to 
White-fronted Geese (Koldeway 1874, Finsch 1874). That these feathers probably came from Pink-footed 
Geese has been pointed out by Helms (1926), Salomonsen (1950a), and Scott and Fisher (1953) amongst 
others. The record of White-fronts in the same area by Kolthoff (1903) is also thought to be suspect 
(LØppenthin 1932). Another possible case of Pink-footed/White-fronted Goose misidentification is 
referred to in section Dli. 

Some birds undoubtedly spend the whole summer in east Greenland. The goose in rsted Dal in 
July 1963, was moulting and flightless and there are several anecdotes given by Helms (1926) suggest-
ing flightlessness, but for the dates of the incidents: 

The method by which some of the White-fronted Geese were caught is very peculiar, 
and indicated the strange timidity in the bird. That which was brought in on May 
30th 1901, was caught by a dog. The goose was so frightened when it saw the dog 
running towards it that it quite forgot the use of its wings. Of the one caught 
at Cape Dane on September 22nd 1913, Petersen writes: "a girl caught it in her 
hands, it having fallen amongst some little girls who were playing ball; by scream- 
ing and throwing the ball in the air they so scared the goose that it lost its 
flying powers." Two years before it is said that something of the same sort happened 
in the colony (of Tasiusaq) itself; some boys, by shouting and throwing their caps 
up at the goose, made it throw itself to the ground." 

The vagrants spending the summer in north-east Greenland may well be the origin of the occasional 
White-front x Barnacle Goose hybrids seen on the wintering grounds. It is more likely that the pairing 
takes place in east Greenland through which the White-fronts must pass to reach west Greenland rather 
than in an area on the west coast, outside any flight path of the Barnacle Goose. 
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D15 THE LIFE HISTORY AND ECOLOGY OF THE GREENLAND WHITE-FRONTED GOOSE 
A. D. Fox & D. A. Stroud 

INTRODUCTION 

While it has been convenient to present separately the different studies undertaken in 1979, 
there has been no logical sequence. This concluding section serves to draw together the ideas and 
information presented in this report and elsewhere into a discussion of the overall life history and 
ecology of the Greenland White-fronted Goose, as well as suggesting some of the many areas where 
further work would be of value. 

EVOLUT ION 

It is thought that White-fronts evolved from the closely related Grey-lag Goose, since the latter 
are known from Pliocene central Europe, whereas the oldest White-front fossils are of Pleistocene 
origin (Johansen 1956). It is possible that towards the end of the Tertiary, when the arctic climate 
became colder, they segregated from the Grey-lags which remained further south in more temperate regions 
and were of Old World Origin. 

During the long Mindel-Riss Interglacial period, the White-fronted Goose spread over the entire 
arctic and into the New World, During the following glacial they were again forced south, splitting 
into 'Atlantic' and 'Pacific' groups. The Pacific group spread widely from the Bering Sea region 
during the last interglacial in both directions. During the last glaciation Anser albifronsalbjfrons IS 
survived in north Siberian refuges, whilst the very closely related frontalis survived in the Beringian 
flefugium. After the glaciation receded this group spread over the whole of North America (Figure D15.1) 
and gave rise to the three subspecies found there today (Johansen 1956). The Atlantic group of 
ancestral White-fronts gave rise to flavirostris which survived the glaciation in the ico-free tundras 
of the southern North Sea and Ireland. After the glaciation they gradually moved north to their 
present restricted range in west Greenland. 

Ancient Pacific group 

Ancient Atlantic qroup 

Figure D15.1 Present distribution and taxonomy of the White-fronted Goose (Anger albitrons) 
after Johansen (1956) 
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l'loegor (1968), however, considers that the slight morphological differences between flavjrostris and aibifrons point to a common origin, and suggests the present separation was caused by the use of 
(lifleront refuge areas in the North Sea. Another possibil ity is that fiavirostris detached itself 
from the easternmost American White-fronts after these had spread across the North American tundras in 
post-glacial times. Against this theory is the present disjunction between the most easterly breeding 
American birds and the Greenland population, the considerable morphological differences between frontalis and fJa'iwstris, and the absence of regularly wintering fiavirostris in North America (al though there are 
occasional records from the eastern American seaboard: Finch 1973, Hewitt 1948, Parkes 1960). 

Whatever the precise origins of flavirostris from the original Anser aibifrons stock, it is evident 
that they represent one of the earliest groups to split off, both on the basis of their morphological 
differences and their isolated breeding area. The implication is that the ecology of the Greenland 
White-fronted Goose may significantly differ from other White-front races. Certainly in winter they 
show many differences in food and feeding habits when compared with A. a. aibifrons, having a tendency 
to teed on upland bog and rough pasture (section D8). The nesting sites in Eqalungmiut Nunat, and 
probably throughout the range in Greenland, are very different from those chosen by frontalis in Alaska 
(Ely 1979), and one should be hesitant in assuming that the summer ecology of the Greenland White-
fronts is the same in any aspect as that of any other race of White-fronted Goose. 

SPRING MIGRATION AND ARRIVAL IN WEST GREENLAND 

Iceland 

Greenland White-fronts occur in Iceland on spring passage, but generally in small scattered parties 
contrasting with their autumn occurrence (Ruttledge and Ogilvie 1979, Gardarsson in hit.). The peak 
passage occurs between 20-25 April and early May, after the end of the shooting season which currently 
ends on 15 March (Ruttledge and Ogilvie 1979). The timing of recoveries of ringed birds, shot over 
many years is shown in Figure D15.2. The birds apparently resort to wet grassland areas and hill 
hogs in the south-west (see ringing recovery distribution, Figure D15.3), very little is known of 
their habits at this time, although their food is thought to be young sedge shoots and the over- 
wintering bases of Ex-iophorim ( Gardarsson in hitt.). In the absence of information from Iceland and 
extensive ringing programmes on the wintering grounds nothing is known about the relative condition 
of the birds or their relationships in family or larger units on arrival in Iceland or subsequently 
in Greenland. Our observations in Eqalungmiut Nunat suggest that the young second summer birds and 
possibly a substantial number of older non-breeders (indistinguishable in the field without marking) 
arrive generally later on the breeding grounds than the adult, potentially breeding birds (Section Dl). 
For young birds, this is probably because there is less need for the time of arrival in Greenland to 
be critically linked to the Start of plant product ion, as is Ossential for the breeding adul ts. In 
the case of the adults which do not successfully breed, it is obviously difficult to determine whether 
their late arrival is the cause or effect of their non-breeding status. It may be that the younger 
birds are able to feed longer in Iceland, maintaining their condition for the flight to Greenland. 
Observations in Scotland have shown that whole wintering flocks depart simultaneously, so if second 
summer young do sometimes separate from their parents before arrival in Greenland, this would seem to 
take place after they leave the wintering area. 
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Figure D15.2. Timing of recoveries of Greenland ringed White-fronted Geese in Iceland 
over several years 1946-82. 

Figure D15.3. Sites of recoveries of Greenland ringed White-fronted Geese in Iceland over 
several years 1946-82. Square Symbols represent sites of recovery for 
Eqalungriut Nunât ringed birds. 
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The importance of spring feeding in Iceland for breeding adults remains obscure: in the Lesser 
Snow Goose, feeding at regular staging areas en route to breeding areas has been shuwn to have a 
considerable effect on the nutrient reserves of the geese. Female geese feeding at these staging areas 
show an increase in protein levels equal to the protein content of an extra egg (Wypkema and Ankney 

1979) It is unlikely that the same position prevails with Greenland White-tronta in Iceland as numbers 

seen in spring are generally small and the stop-over time briel There seem lvw sites of major or 

traditional importance but counts of 4000 r005ting on Lake Frakkavatn in Satamyri, up to 900 on 
Skiimsstadavtn and 1200 at Ferjubakkafl6i-Nordura (Gardarsson 1976) are significant. However, more 
detailed studies in Iceland would clarify the situation and should be a future priority. 

Airi eel in Greenland 

The earliest arrival of the adult geese in Greenland coincides with the Iirst thaw it the l.owes) 

altitudes, where food can be exploited in the absence of young birds yet to arrive (Section Dl). Thu 

forage at this time consists of subterranean perennating organs of plants restricted to the lowland 

mature sandur flats. Whilst this forage appeared sparse and poor, such plant material contains its 
highest concentrations of protein, carbohydrate and mineral nutrients just prior to the major onset 
of growth (Section D8) 

Observations from this early period suggest an interact ion between lire constra ints of optimal 

feeding in solitary pairs and in larger flocks. The high threat of predation (Section HP) lsvours 
the sharing of vigilance by a large group and thus a social feeding staegy ,  whilst agonistic 
behav loural interactions between feeding pairs, resulting from the delence of mobile feeding territories 
and the patchy nature of the food resource, would appear to favour solitary I ceding. The result seems 

to by a compromise, with the limited food supply tending to concentrate birds into small aros, with 
social feeding and shared alertness, to the advantage of ganders which are consequently able to 
feed for longer periods (Section D2). However it is clear that many geese feed as solitary pairs 
and this became increasingly common as May progressed, leading eventually to the departure of breeding 

pairs away from the sandur areas in mid-May to feed in other lowland and mid-altitude marshes as they 

become progressively freed by thaw (Sections Dl and J2). 
The concentrations of early arrivals in Greenland at a small number of traditional lowland sites 

s,'ea', to be a common phenomenon throughout the range of the Greenland White-f rented Goose, and it is 
thought that the arrival patterns observed on Kuk Marshes are probably similar at other such sites, 
with birds commonly feeding on the highly nutritious overwiritering parts or Treilochin pelastru and 

Paccinellia desshampsioides. It is important to del ermine the signi F icance of these arrival areas for the 
geese, particularly with respect to their contribution to the nutrient reserves of the females. If 
the population continues to decline in numbers as it has done in the past (fluttledge and Ogilvie 1979) 
for whatever reason, it may be that protection of geese from disturbance on these I eedm ng grounds is 
an effective way of increasing breeding success. As it is, some of the sites seem to be aubject to 
heavy disturbance from shooters (Section D3) since they are the only areas which ever held high 
densities of geese in west Greenland. Further ringing on an extensive basis is also needed to show 
whether older birds arrive before immature birds in Greenland. Again this has implicat ions for the 
continuance of shooting on the arrival areas in Greenland, since it is possible that shooting of the 
first arrivals early in the season might result in a disproportionate kill of breeding adults. 

Prospecting for nest sites commenced in mid-May, and those selected were near lowland and mid-
altitude Sphagnum-Eriophorum dominated wetland marshes, providing the gander with suitable feeding close 
to a nest site which gave the female a view of the surrounding terrain (Section 04). There seemed 
to be abundant marshes and flush sites suitable for breeding geese, and this habitat is also of 
importance for the feeding of arriving non-breeders before they move to the plateau in search of 
prime forage. It is postulated that the breeding males tolerate the non-breeding birds on the nesting 
marsh because of the large amounts of suitable food and time transitory nature of their competition 

(Section D6). 

BHETtDING 

As breeding pairs settle around the lowland and mid-altitude marshes, the non-hreeding and 
presumably failed-breeding element of the population move to Ti igher altitudes to benefit from the 

later mit iation of plant production there (Section Di) . The wrirgi mrs of the upland plateau lakes 
form an even larger expanse of suitable feeding than that previously eii of ed in the lowland marshes. 

The geese begin to graze on the leaves of Cerex riitlora, gradually neglecting the underground storage 
organs which previously dominated the diet. Further work is needed to investigate the hypothesis 
that the geese are able to uptimise food intake by positional means (m)ving with the thaw) and social 
means (feeding in flocks). The effect of this feeding strategy on survival and breeding success is also 
of interest. Initially the non-breeding groups were small, gradually aggregating into larger flocks 

with social advantages. This probably minim ises predation mortality later when the geese become 

flightless during moult. 
For all located nests, the feeding area nearby included an Frlopherum angustifolorm dominated marsh, 

with a food supply for the female during her recesses (Sections 1)4 and D6). There was little evidence 
of any territorial aggression by the gander despite the solitary nesting hahits; the observed male 
apparently tolerated the presence of other breeding genders and occasional groups of non-breeding birds 
on the marsh. However, on one marsh with two, possibly three, breeding pairs nearby, only one nest 

was successful. Aggressive interactions were seen more commonly between breeding males than between 

breeding males and non-breeding geese. Despite his absence from the nest area, the gander apparently 
fulfils a limited protective function during incubation, although he has sulficient time to feed during 
most hours of the day and thus to maintain, if not improve, his physiological condition prior to the 

assumption of the dominant role within the family (Sections 06 and DO). 

During the 26-day incubation period of the observed pair (Section D6), the overall alertness of 
the pair progressively increased. The gander positioned himself close to the nest during the tins's of 

egg-laying, but except for short periods during incubation he remained some distance From the nest 

feeding on the marsh, returning to the nest just prior to the hatch. Both geese showed diurnal 

rhythms of activity, correlated with changes in environmental variables and predator abundance, and 

it is thought that the diurnal pattern of vigilance is timed to maximnise the chances of predator 
detection. This apparent relationship between diurnal predator behaviour and diurnal goose behaviour 
needs further sttidy to see if it is indeed causal, or if beth are due to other or the same I actors, 
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The physiological stress imposed on the female during incubation is reflected in the increased frequency 

and duration of her seeding recesses during incubation. The female was accompanied by the gander when 
feeding and most recesses occurred in the late evening when there was least predator activity (Section 

D6). 
At one nest a young bird, probabil in its second summer, was seen at the nest at the end of 

incubation. This, and other observations of immature birds accompanying parents with goslings (Section 
1)9) suggest that Greenland White-fronted Geese show a form of alloparental care, where young stay with 
their parents in an extended family relationship, and assist in caring for the young of the year (in 
this case by sharing vigilant behaviour with the gander). Such behaviour has previously been reported 

for the Pacific White-fronted Goose (Ely 1979) and may be a common feature of White-front breeding 
biology. it is possible that it is shown to a greater extent in Greenland White-fronts than other races, 
although further studies are needed to determine the costs and benefits of this behaviour to both the 

immature goose and the adult parents. 

The non-breeding part of the popul at ion foil ows the thaw on to the plateau in early to mid-June, 

wh creSs the breeding birds are more rest r ie ted in their I eed i ng sites, rema in ing (Jfl the breeding 

marshes until the end of June. Once the goslings hatch they are taken immediately on to the plateau 

to find forage. The impl icat ion is that in the latter part of incubation the gander (and the goose on 

her f eeding recesses) is feeding on sub-opt imal forage. 

POST- INCUBATION 

lririo'diatelY after hatching, the gander assumes a sentinel role in the family,giving both the 

female and goslings maximal opportunity to feed. Vigilance is maintained at the expense 
of all other 

non-alert activities, and directly benefits gosling feeding in a fashion similar to the protective 

role with 
the female during the pre-nesting phase (Sections D2 and D6). In both observed cases, 

families were led away from their lowland nest areas up 
on to the plateat to exploit later emerging 

upland food plants (Section 09). The gosling diet, differs from that of the adults despite the tact 

that the food plants of adults and goslings grow together, hence reduc ing compet itlon within the 

family. As the goslings 
grew, the time spent feeding by them decreased, associated with the gradual 

change in diet which increasingly resembled that of the adults. This adult food may be more efficientl 
digested by the older goslings or the decrease in grazing may simply reflect a reduced dietary need 
(Section 08). Ilowever, it is most likely due to an increase in intake rate per unit grazing time due 

to the growth of the vegetation. 

MOULT 

The increasing fleck size evident from June onwards amongst non-breeding birds on the uplands 

reflects toe advantage to moulting birds of aggregation to offset the increased susceptibility to 

predation at this time. Similarly it is also of 
advantage to family parties to come together, sharing 

the alertness burden amongst more birds and increasing the efficiency of forage utilisation, however, 

there is a concomitant cost in terms of time lost by each gander in defence of the family feeding area 

w thin the structure of the flock, As the goslings grow older, parental investment 
in protect ion 

declines (Section 09). 
Non-breeders and family parties were observed to flock sgparatelY throughout the summer. This 

is 
probably due to a different timing of the moult (Section DiG) as well as to a conflict of interests - 

the non-breeders not sharing vigilance and yet competing for loud (Section D9). 

Throughout the summer, the geese continued to optimise nutrient intake by following the thaw on 
a mierotopographical level, and in allcases, plants of young growth stages were selected. As the 

summer progressed birds moved from the early-thawing south-facing lake margins around to the north-facing lake edges. Eventually they fed close to semi-permanent snow-patches which were the very last 

areas to thaw (Section 08). 
Owen and Ogilvie (1979) found that late moulting Barnacle Geese caught in Spitzbergen after 23 

July showed no correlation between moult stage and weight, but that the immature and non-breeding 
element which moulted earlier declined in weight during the moult. This is thought to be due to 

the 

increasing quality of the forage after the moult of the non-breeding geese and indeed, some of the 

immature geese caught in the latter stages of moult weighed only 60% of their winter weight and were 

thought 
close to starvation. The Greenland White-fronted Geese from Eqalungmiut NunatsliOWs a similar 

relationship (Figure D15.4), but this is merely a result of the sex ratio since there is a significant 
difference in weight between the sexes (male mean weight 2.564 kg, female mean weight 2.143 kg, 

11541 = 126,4, P < 
0.001) and there was no overall significant difference between the breeding parents 

and the earlier non-breeding geese (Fbi] 1.010, P > 0,05). However, the fact that the non-breeders 

moult two weeks earlier than the breeding birds and that there is no appreciable difference between 
breeders and non-breeders in dietary composition is interesting. More detailed analysis of the 
energetic and nutritional status of the forage plants at this time is required to see if there is a 
significant difference between the periods when these species are exploited by non-breeders compared 

to breeding birds. 

AUTUMN AGGREGATIONS AND MIGRATION 

There is evidence that flocking continues prior to migration and by 
late August/early Septenhle't' 

the families probably join with the non-breeders for the migration south, first to Iceland and thence 

to the British 
Isles. White-fronts arriving in Iceland in September are seen in flocks of 'thousands' 

in contrast to the smaller groups passing north in spring (Section Dl). The shooting season opens 
in late August, thus the geese can be shot throughout the period of the autumn migration. In tact, 
there were only 600 waterfowl hunters in all Icel3nd in 1974, and there is little tradition of goose 
shooting in Iceland (Lampio 1974, Ruttledge and Ogilvie 1979) 

There are few conflicts with farmers 

at the present time, and the autumn food is similar to that of the Barnacle and Pink-footed Geese 

simultaneously passing through Iceland, namely 5015g0num rhiizomes and carex seedheads (Gardarsson in flit,), 
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Figure D15.4. Changes in weight related to moult stage in Greenland White-fronted Geese 
(Anser albifrons flavirostris). Closed circles indicate non-breeding birds, 
triangles indicate breeding birds and squares indicate all birds together. 
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Figure D15.5. (left) Ringing recoveries of Greenland White-fronted Geese (An.ser albifrons 
flavirostris) ringed at Ikamiut, Sudostbugten, Qasigianguit (680  38 1 N 510 51W). 

Figure 015.6. (right) Ringing recoveries of Greenland White-fronted Geese (anser aibifrons 
fiavirostris) ringed at Sarqaqdalen, Nugssuaq (700  06'N 520  08W). 

WINTER SEGREGATION AND DISPERSAL 

The results of previous ringing of Greenland White-fronts have been published in a series of 
papers by Salornonsen (1947, 1948c, 1949a, 1950b, 1952, 1955a, 1957, 1961, 1965h, 1967b, 1971 and 1979b). 
The recoveries from this earlier ringing show that the dispersal of birds from one ringing site to many 
winter sites/ is not a phenomenon unique to geese from Eqalungmiut Nunat. Figures D15.5 and 915.6 
present recoveries in the British Isles of geese ringed at two sites in Greenland: 5ar3aqds1en0  
Ngssuaq (70006'N 52008'W) and Ikamiut, Sudostbugten, Qasigianguit (Christianshaab) (68 38N 51 51W) 
respectively. As can be seen, geese from each site were recovered from a large number of winter Sites, although mainl1y in Ireland. 
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Other recent studies have shown a similar pattern of dispersal for other species. Forty-six 
Whooper Swans were fitted with Darvic neck-collars at Lake Myvatn, Iceland, in summer 1980 and in the 
following winter 25 swans were seen throughout the range in Britain and Ireland (M. Brazil pers. comm.). 

Abraham (1981), in a study of the eastern arctic Brant, found that Darvic leg-ringed geese from 
four localised breeding areas in high arctic Canada dispersed throughout the winter range on the 
eastern seaboard of America. In the two years of study, 16 out of 24 possible combinations between 
nesting and wintering areas were recorded, and it was thought that all combinations could have been 
recorded with greater observer effort. In areas of intensive observation the Brant populations were 
found to contain similar proportions of birds from different breeding areas and even at the level of 
local flocks there was groat mixing with an average of two out of three, and usually in excess of 
three of the four nesting areas represented at each winter flock site (Abraham 1981). The ringed 
Brants showed great site fidelity both within and between the two winters of the study, indicating 
that the winter mixing of birds from different breeding areas is a regular phenomenon. 

Abraham (1981) considers that such dispersal promoles gene-flow between breeding units, with 
pair formation when populations are mixed in winter and/or during spring migration. Such a situation 
is found in Lesser Snow Geese (Cook(-,  Ct al. 1975), and is aided by each paired female taking her mate 
(of a different breeding area) hack to her natal area. This is suggested as the reason for the 
slight morphological differences between Brants from different parts of the breeding range, contrasting 
with Canada Geese where gene-flow is limited by segregation of breeding units (Abraham 1981, Itaveling 
1979). 

It is not known when the pairing of Greenland White-fronts takes place, but the pairing of two 
birds from different lakes in Eqalungmiut Nunat, suggests that it takes place either in the large 
pre-migratory flocks in Greenland or at sometime on the autumn passage. In either case, the pairing 
was between birds of the same breeding area representing a degree of inbreeding. Whilst it is unwise 
to extrapolate from such a small sample of marked geese, the observation certainly merits further 
investigation by more extensive ringing of known age geese to determine the place and time of pairing. 

While it is true that the most northerly breeding geese tend to winter in the southernmost parts 
of the range (Figure D15.7), it is obviously no longer valid to regard each winter flock of Greenland 
White-fronted Geese being a breeding unit from one part of Greenland only. This has many implications 
particularly in the conservation and management of the population, since it implies that no one 
nesting area would be disproportionately affected by high winter mortality at one site (whether caused 
by weather or hunter kill), and differences in productivity on a local scale in summer will not unduly 
affect aggregations in any one wintering area (Abraham 1981). However, the Greenland White-front 
exhibits low productivity (below) and, with this type of dispersal system, continued shooting at a 
number of sites (as in Ireland) may influence the population over most of the breeding range; never 
catastrophically, but sufficient to keep the population at its current small size. 
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to demonstrate leap-frog migration in the Greenland White-fronted Goose 
(Anser albifrons flavirostris). 
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one ringing site recovered at different latitudes; numbers indicate sample 
size for each ringing location. 
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The findings presented are of interest with respect to spontaneous site desertion as has happened 
in the past (see Section A2) . In the case of the flock at Curs Tregaron which totally deserted Its 
winter haunt, and that. on the Dyfi Estuary, which almost disappeared, it was preViously thought that 
a likely explanation was di eruption of a small breeding unit in Greenland. thus an liorease in hunt tug 
pressure near a conurbation was killing off the 'Dyfi breeding unit'. It is obvious now that this is 
unlikely to be the case, and desertion of haunts in winter is probably due to the changing attractive-
ness of the site to the geese. Although in many cases it is clear what has caused this such as 
drainage of traditional bog sites, in the case of the Welsh birds there was no obvious physical change 
to the site. However this explanation is clearly more tenable, even though the factors itil luencing 
winter site fidelity are unclear, than a vague explanation invoking 'factors Operating in Greenland'. 

The simplistic model of explained differences in breeding success of Greenland White-fronts 
from different parts of the summer range by corresponding differences in winter forage quality in 
different regions of the wintering range will have to be revised somewhat to take this dispersaL system 
intoconsideration. Geese from Eqalungmiut Nunt have been found wintering over the entire range in 
the British Isles, from Caithness to Wexford, and the condition_of winter forage can be expected to 
vary considerably over six degrees of latitude. 

GENERAL DISCUSSION 

One of the major reasons for the initiation of the study was concern expressed for the general 
decline in numbers of Greenland White-fronted Geese wintering in the British Isles (Owen 1978, ltuttledgti 
and Ogilvie 1979, Section A2). Whilst results of the expedition cannot categorically point to the 
reasons for this decrease, it is at least possible to discuss some of the factors affecting the 
breeding success of the sub-species in Greenland. 

Counts in Britain and Ireland show the Greenland White-front to have a consistently tower level 
of production, but larger brood size than the Siberian breeding sub-species. These demographic 
features were also observed in Eqalungmiut Nunat in 1979, with a low proportion of breeding birds 
(an estimated 14% of birds arriving in May are successful breeders), and large brood sizes (mean = 

3.50, compared with 11-year means at Islay of 2.6 and Wexford of 3 .6; Section Dl). There was a h gb 
proportion of predated or deserted nests within the study area (57% of nests found) but the part 
played by the presence of humans remains obscure (Section 03). Each of the likely factors involved 

in nest failure in a wider context is briefly discussed below: 

(I) Susan Predation 

There seems to be very little human disturbance of the geese on the breeding grounds during 
the summer (Section 03). With the increased standard of living of the Greenlanders, traditional 
hunting practices in the larger settlements have been neglected in recent years and legislation has 
also, to an extent, protected the geese. The fattening of captive goslings has been outlawed and it 

seems that a general lack of interest in shooting geese where there are more 'profitable' game to be 
had ensures a passive adherence to these laws. The months in which the Greenlanders are in the 
interior regions hunting Caribou are those in which the geese are most difficult to locate,and this 
also protects the birds. Tradition plays a strong part in Greenlandic society, and such hunting of 
geese in some of the smaller settlements in the Disko Bay region over many years may have a more 
severe local impact (Section C25). The main mortality due to humans is undoubtedly the shooting at 
large migratory flocks on arrival in May, as near the SØndre StrØnifjord Air Base as well as in other 

areas. 

Subfossil remains of White-front bones were found in a middcn site in Eqalungmiut Nunat (Section 
14) indicating that historically the geese have been killed by the various Inuit ('Eskimo') cultures 
to inhabit the west coast of Greenland. The wide distribul ion of camps throughout parts of the 
interior regions of west Greenland, and their subsistence way of life could have resulted in severe 

local impact in some areas. We do not know whether goose bones occur in archeological sites 
excavated in west Greenland, but clearly this would repay further investigation. We know of no 
evidence to suppose that the Greenland Inuit ever developed techniques of mass goose capture as used 
by the Canadian Inuit. White-fronts would have been too insignificant a part of the avifauna for 

this to have occurred. 

Other Predation 

As outlined in sections 03 and D6, the number of potential predators in Eqalungmiut Nunat 
is less than for many other arctic nesting geese. It is not known how typical the region is in this 
respect and there are probably much higher densities of predators in the more coastal areas around 
Disko Bay. Here, gulls and particularly skuas are likely to be of considerable importance. The 
problem of nest predation is complicated by active and passive (i.e. following desertion) forms of 
predation, and although we have no information on the cause of failure of many of the nests we found, 
these may indeed stem rather more from desertion due to inexperience of the nesting geese (or for 
physiological reasons) than from predator abundance. 

The possible effect of Ravens on breeding success has been discussed in Section D3. It seems 
that there has been a general increase in the numbers of Ravens seen in continental west Greenland over 
the last twenty years. This increase is roughly coincident with the decrease in Greenland White-fronts 
noted on the wintering grounds. Since egg predation by Ravens is likely to be more successful at the 
nests of young inexperienced breeders, the result will be that the only successful nests are those 
of older, experienced birds with larger clutch sizes. This will result in the small number of large 
broods seen in winter (Owen 1978). 

Weather Conditions 

The meteorological data from SØndre Strmfjord Air Base show that the continental areas of 
west Greenland close to the ice-cap have a more slable climate with a relatively predictable pattern 
of weather when compared to the coastal maritime areas which have a much bigger between year variation 
in most conditions. In the south of their range the Greenland White-fronts are found nesting close 
to the ice-cap only in the highly continental regions east of Nuk. This, together with the 
suggestions of higher densities of geese in the continental regions further north where the range 
extends to the coast (Section Dl) suggests that there is an advantage to be gained from nesting in 
this predictable climate. For the majority of the population therefore there is no meteorological 
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reason for the large scale fluctuations in breeding success so typical of high arctic goose populations 

and indeed, the annual production figures from winter counts have been relatively consistent. At the 

same time it should be pointed out that a few days difference in the thaw of the lowland marshes, 

so crucial for pre-nesting feeding, may have a profound effect on the local breeding success of the 

geese. 

Nest Site Limitation 

In Eqalunginiut Nonat there seemed to be ample wetland sites at suitable altitudes (50 - 

:iOo No to support many more breeding pairs than were actually found (Section 04) . In addition there 

was no short age of upland feeding areas for the families to move to after hatching, although grazing 
in these areas may start to become limiting towards the end of the summer. However, the only two 

nests seen to be successful were on marshes of a large size and it is possible that the surieit of 
suitable marshes is more apparent than real. Clearly this aspect of their breeding biology requires 
much more study in an effort to determine the carrying capacity of the west Greenland breeding grounds. 

If it is possible to determine the size and floristic composition of the marshes suitable for nesting, 

then it would be possible to assess the extent of this habitat type using inlra-red satellite imagery 

from the MSS and VHIIH sy s toils currently in operat ion. 

Inexperience 

Various studies have shown the ri'lat irinship bet ween age and nest ing success and it could 

be that recent recruitment to breeding age classes has been reduced, resulting in a low older, more 
experienced pairs hat ctii rig larger broods, and many novice or young inexperienced pairs with very low 

success rates. In the absence of a population of marked birds of known life histories there is 
noth ing to support this hypothesis apart from the demographic features mentioned above and the observed 

high nest failure rate. Iluttledge and Ogilvie (1979) have recently shown that while the Greenland 
Whii Ic-front had increased in the early years of this century, there has recently been a marked 
decrease in many areas particularly in Trot and, Furthermore, there has been a considerable spontan- 
eons change in the winter habits of the geese with the tradi t tonal Eriophorum anyuswfolim bog sites 
neglected for improved pasture during recent years. The combination of change in diet and the local 

loss of habitat during the last few years may well have contributed to poor breeding success over a 

fai rhy long time span, now being reilected in the reduced recruitment of birds into breeding age 
classes. 

The suggest ion of al 1 oparental care (Sect ions DO and P9) supports this argument, since species 

with such nest care possess several common traits namely low I ecundity , deferred maturity, high 

survival , low dispersal from natal site, monogamy and single pulsed breeding in a short season 
(Table 09,3). All these are common features of a population with an old age structure, of a K-

selected species, at or near the carrying capacity of the environment. 

(ondi tion 

The Iihiysiolcrgi cal condition of the geese at commencement of nest ing is of crucial import- 

inc I or nest I ng success, and this largely depends on the qual 1 ty of spring feeding on the wintering 

gr'uririds and the I imited herding avai lair!' on arrival (Sect ion 112). Greenland White-fronts are possibly 

iii iq!o' amongst arctic pest I rig geese in having no astor stag irrg areas. Al though a limited number pass 

through Iceland, no nia,jor spring concentrations are known there. In this case it is possible that 

ii C roe ii and arrival areas and lire-nest ing feeding are unusually important to the geese as they 

1 ak these migratory feeding areas. 

It has been shown that Brent Geese need to attain a body weight of about 1.0 kg in April for 

sobserloent breedi ng success, thus condi I ions in spring determine whether they attain this threshold 
(I:biinge 1(179). A sisilur effect could well operate in (,reemiianch Whiito-lronted Geese, although, as 
stated above, feeding in Greenland will also be of considerable importance to breeding females. 

Condition can also be expected to act with the oilier effects mont i oned above, particularly predation. 

hlighui losses to predators can be expected if the h,rnale in enr'rgetically deficient and having to 

ojond long periods of f the nest trading drin'i.rig incubation. 

eflect of tin' (rind! t ion ci Greenland Nhite-lrorit 5 Ofl their subsequent breeding is probably 

0! mae importance in onilet'stording the ,rir'iour- demography of this race, although the topic will 
r,triairi cloaked in mystery out ii d,tai lcd energetic studies are undertaken throughout the year and on 
large riuunlieis of birds from di 1 lerent parts f the winter i rig and breeding ranges 

a 
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SECTION E ORNITHOLOGICAL OBSERVATIONS 

El ORNITHOLOGICAL RECORDS 

D, A. Stroud 

INTRODUCTION 

SeeLion H contains systematic reports of all bird species seen in Eqalungmiut Nunt. 

Each species' account commences with a brief description of the status and range of the species 
in Greenland taken, unless otherwise stated, from Salomonsen (1950a & 1967a) which are still the 
major sources of information on Greenlandic birds. 

Peports presented here draw on observations made by all members of the expedition, and 
individual authors gratefully acknowledge these records and the reading and improvement of draft 
accounts. With so much movement within the study area, it is not feasible to list the areas 
covered by different observers or accredit observations to individual observers. 

The report of the 1974 Joint Biological Expedition to north-east Greenland (Green and Green-
wood 1978) was published when we were planning the expedition, and influenced our methodologies. 
In particular, section 20 of that report saved considerable effort in devising a suitable nest 
recording system. Nest, blank, habitat and ringing cards similar to those of the Joint Biological 
Expedition were printed. Feeding cards were redesigned more appropriately for geese, but since 
there were few feeding observations outside the main studies, most observations were made in log-
books. All other cards were of similar design to those used in north-east Greenland. Ringing 
cards were found to be unnecessary since the ringers preferred the use of log-books. 

Habitat Cards 

Although slightly altered to take account of the low arctic vegetation of west Greenland, the 
habitat cards were of little use since the category of full tundra heath includes the majority of 
west Greenland plant communities. Trapnell (1933) was followed with regard to classification of 
plant communities, and while this remains one of the best for the area, it did not include wetland 
communities which were important for goose feeding sites. The revised habitat classification is 
given in Table E1.1. 

TABLE El.1. Habitat types and abbreviations suitable for use on west Greenland ornithological 
record cards. 

OV Open Vegetation : Ground layer markedly discontinuous; field layer, where present, 
chiefly scattered herbs. 

ON Open Mat : Ground layer sparse but continuous in small or shallow patches; open 
field layer usually present. 

LM Lichen Mat: Ground layer with lichens predominating, continuous, hiding stones and 
forming a dense turf or carpet 2 cm and upwards in 
depth; field layer absent or discontinuous or in 
small patches. 

MM Moss mat : Ground layer with mosses predominating, structure as LM, field layer 
absent or discontinuous in small patches. 

PM Patchwork Mat: Field layer of dwarf shrubs discontinuous in large patches, with 
lichens and mosses equally intermingled or in patches. 

HM Heath Mat : Field layer of dwarf shrubs continuous, hiding ground layer or in large 
patches clearly dominant. 

ERR Herb Mat : Herbs predominant in a close ground layer or grass field layer. 

SC Scrub : Shrub layer continuous, hiding field layer .  

MSM Moss Sedge Meadows: Rushes and sedges common, free water on surface for at least 
part of the summer. 

TB Turf Hummocks : Characteristic hummock/hollow morphology and moderate heaving by 
frost action. Free water for at least part of the 
summer, but by late summer moist only. 

CW Constantly Wet : Sheet flow areas and lake shores, gravel and boulders with little 
heaving. 

SFP Sandy Flood Plains: Seasonally flooded, sand and barns; organic crusts with scattered 
vascular plants. 

GFP Gravelly Flood Plains : Seasnnsfly fboedd, bare stones sometimes with scattered 
vascular plants. 

DG Damp Gravels: Lichens and mosses on gravel, few vascular plants. 

SD Sand Dunes : Dunes with occasional permanent pools, scattered vascular plants; no 
ground layer, sparse field layer. 
Includes: Mobile 'Yellow' dunes 

Stable 'Grey' dunes 
Dune heath 

CL Cliffs: Rock face vegetation, scattered mosses, lichens and ferns. 

RF Rock Falls : Boulders and stones, often on steep slopes and talus; vegetation as CL. 
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Breeding Record Cards 

The design given by Green et al. (1978) was modified to take account of west Greenland habitats 
and breeding species. This more general card, suitable for low arctic use, is shown in Figure E1.l. 
Although this design gives greater versatility in its more generalised approach, more detailed 
notes were required for observers to obtain uniformity. The major area of difference, other than 
simplification, was the use of the standard categories of breeding evidence introduced by the 
European Ornithological Atlas Committee (FOAC), as listed in Table E1.2. The cards are illustrated 
in Figures E1.l.and E1.2. 

SPECIES CODE N0  SITE CR055 REF NEST SITE 

Height these ground 
or cl,tt base 

Construction 

LWng 

Cup depth 
width 

Down thickness 

How tound 

HABITAT - 

OM MSM 
OV TH 
LU CW 
MM GFP 
PP.1 SFP 
NM DO 
NB Clifl  

Scrub Dunes 

Otisee 

COVER 

Veec. ptents 
Bryophytes 
L.thenn 
Open ground 
WMe, 

DOMINANT PLANTS & COVER VALUES 

OTHER DETAILS 

Aspect 
Altitude 
Slope 
18,,. SiZe 
E. accUracy 
P F G VG 
Photo 

DATE TIME EGGS YOUNG BREEDING DETAILS (EOAC) E G G S 
')ato/ NO Ii ore wt (h breadth 

_ _____- ---- 

Figure Eli. Upper side of breeding record card. 

ADULTS & YOUNG 

(INCLUDING RETRAPS) 

CODES N Nest collected 
B Blood smear 

MC Moult card 
D Dead 

DR Droppings col 

E Ectopurasile col 
S Serum 001 
P Pellet col. 
F Feathers cot. 

PHOTO 

RTFI I 

NEST SUCCESS unknown success fwl— 

NOTES 

Figure Li .2. Rear side of breeding record card. 

Instructions 

Each member of the expedition was given a set of instructions for the use of record cards, a 
description of the main projects, species' lists of mosses and lichens and the classification of 
Trapnell (1933) for plant community types. 
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TABLE E1.2. EOAC categories of breeding evidence for use on nest record cards. 

GRADE A 

00 Species OBSERVED in breeding season 

GRADE B Possibly breeding 

Hi Species observed in breeding season in possible nesting HABITAT 

S2 SINGING male(s) present, or breeding calls heard, in breeding season 

GRADE C Probably breeding 

P3 PAIR observed in suitable nesting habitat in breeding season 

T4 Permanent TERRITORY presumed through registration of territorial behaviour 
(song etc) on at least two different days a week or more apart at 
same place 

05 DISPLAY and courtship 

N6 Visiting probable NEST-SITE 

A7 AGITATED behaviour or ANXIETY calls from adults 

IS T3rood patch on adult examined in the hand, indicating probably INCUBATING 

B9 BUILDING nest or excavating nest-hole 

GRADE D Confirmed breeding 

DD10 DISTRACTION DISPLAY or injury feigning 

UN11 USED NEST or egg shells found (occupied or laid within period of survey) 

FL12 Recently FLEDGED YOUNG (nidicolous species) or DOWNY YOUNG (nidifugous species) 

0N13 Adults entering or leaving nest-site in circumstances indicating OCCUPIED NEST 
(including high nests or nest-holes, the contents of which cannot be seen) or 
adults seen sitting on nest 

FY14 Adults carrying FOOD for YOUNG or faecal sac 

NE15 NEST containing EGGS 

NY16 NEST with YOUNG seen or heard 

E2 RED-THROATET) DIVER (Cavia stellata) 
A. D. For 

The Red-throated Diver is found on virtually all coasts but is most numerous in the north. It 
is common along the west coast north to Melville Bugt, with several pairs inland from Qnq (Thule) 
Settlement; Eqalungmiut Nunat lies between Nuk and Disko Bugt where this species is most abundant 
in west Greenland. Four recoveries of birds ringed in east and west Greenland have all been from 
western Europe, two in south-east England. 

Eight confirmed cases of breeding were recorded from an area of 350 km2  of uplands at 
altitudes between 250 m and 550 m. 

ARRIVAL DISPERSAL 

Red-throated Divers were first noted on 22 May when three birds flew high over west Eqalungmiut 
tasia, with birds observed daily over the next ten days. Initially, birds arrived singly uttering 
the flight-cackle call (Cramp and Simmons 1977), although up to four individuals were in flight at 
one instance over Eqalungmiut tase. On arrival, birds flew mainly north and east, subsequently 
circling uplands and lowlands alike, such that movements became obscure, The majority of birds 
passed through Eqalungmiut Nunat during 22 to 25 May, with some movement continuing into early June. 

As a result of the comparatively early arrival of the species, the Red-throated Diver was 
initially restricted to lowland waters where the thaw was furthest advanced. During May, up to 
three birds were observed on Kdk Marshes, at Aberchar and on east Eqalungmiut tasia, with numerous 
records of one or two on lakes and pools adjoining the lowland waters, as at Caroline's Pool and 
on Ridgeway Marshes. On 23 and 24 May there were probably ten different birds in the Kiik-Eqalungmiut 
tase-Ridgeway Marshes wetland area. 

A pair remained at Aberchar well into June, indulging in courtship and prospecting for nest 
sites. It seems that the birds failed to nest in the vicinity due to the human activity there. A 
second pair appeared to settle on Caroline's Pool adjoining east Eqalungmiut tasia, and birds were 
frequently noted at Valerie's Pool above Kuk Marshes, but pairs apparently failed to breed at any 
of these sites. 
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Most nesting pairs fed well away from the breeding lakes, resulting in a considerable traffic 
to and from the fjords and larger lakes. Maximum numbers noted were nine feeding off Niaqorssua 
on 3 and 4 July, with eight in the same area on 3 August. There appeared to be some movement out 
of the region before 19 August, with regular flights of calling birds over Base Camp between 17.30 
and 20.20 hr daily from 10 until 20 August. In addition, on 20 August, family groups of Red-throated 
Divers were seen in Kangerlugssuaq having presumably forsaken their breeding lakes. 

BREEDING 

At least eight pairs of Red-throated Divers bred in Eqa1unmiut Nunt, all on relatively small 
(less than 0.1 km2) freshwater lakes. In a land area of 350 km, it was considered that all 
breeding pairs were located, although failed early nesting birds would have been missed. In view 
of the feeding habits of the birds in west Greenland, it seems inappropriate to relate breeding 
density to feeding-water area as used by Merrie (1978) in Britain. Excluding the birds at Aberchar 
and Caroline's Pool which apparently failed to breed, seven of the eight pairs nested above 300 m 
above sea level, although all fed by necessity in the lowlands. 

Nests and Nest Sites 

Three nests were found, two on islets in lakes, the third at the waterside at Doodle. All 
were less than 40 eui from water in very open situations except the Doodle nest which was partly 
overhung by Salix glauca. The island nests at Delta and Juliet were essentially very similar, 
amongst Carex rariflora, EriOpbarum angustifolium, Salix arctophila and vaccinlum uliginosum on AulscOmnlum 

turgidum-Sphagnwn app. mat, with Polygonum viviparum, Carex bigelowii and iazula spp. also present. Both 
islsnds were more than 2 m from the nearest lake edge, and both nests facilitated easy entry to 
deep water. All nests consisted of bare scrapes with well developed chutes leading into deep water. 

Brood Size 

The Delta nest was to have been the subject of special study but was deserted, probably as a 
result of human activity in pursuit of geese and none of the nests was followed through the season. 
Four cases of confirmed breeding resulted from the goose searches throughout July and all breeding 
records are summarised in 'rable E2.1. 

TABLE E2. 1. Summary of breeding records of Red-throated Diver (Gavia stellata) in Eqalungmiut 
Nunat., 1979. 

Site Clutch Size Brood Size Number of 
(Date discovery) (Earliest date noted) fledged young 

Atanarssuk - 1 (21 July) - 

Delta 2 (27 June) Deserted 0 

Doodle 1 (18 July)* - - 

Hookwater - 

Juliet 2 

Lake 26 - 

Lake 58 - 

Lake 65  

1 (29 July) - 

2 ( 9 July) 

1 (27 July)*** - 

1 (29 July) - 

* Adults present on lake from at least 14 June 
** Two young hatched, only one survived to mid-July 
*** Less than five days old (based on Bundy, 1976) 

**** Birds present at this site on many dates in July and heard in 
the incubation change ceremony on 16 July 

FEEDING 

This species feeds principally on fish (Cramp and Simmons 1977) with birds flying considerable 
distances to feed on suitable waters. The Juliet birds fed largely on west Eqalungmiut tasia, the 
Delta birds flew down Rimwater to the fjord beyond, and the pairs on Lake 65 and Doodle flew to and 
from the fjord to the south. It would appear that all feeding was done away from the nesting waters 
contrasting the Great Northern Divers and Red-breasted Mergansers which nested on feeding lakes. 

No information was available on the prey species taken, but both Stickleback and Char are listed 
by Cramp and Simmons (1977) as food items and both fish were numerous in Manx Lake and Eqalungmiut 
tase, two favoured feeding sites. Salomonsen (1950a) lists Polar cod (soreogadus saida), sand-eels 
and sea-scorpions as prey items in fjord waters. 

Submergence times from several dates in June, given in Table E2.2, show a mean of 8.8 s in 
depths of up to 2 m at Aherchar. This is considerably shorter than 'c.l mm' quoted by Cramp and 
Simmons (1977), but appears to be the usual duration of pursuit of Gasterosteus and char fry in 
shallow water. Dives were often prefaced by submergence of the head and on many occasions, prey was 
seized and consumed at the surface without diving. An adult was seen to carry a fish c.15 cm long 
from east Eqalungmiut tasia over the ridge towards Quebec, presumably a small Char being taken to 
feed the Juliet juvenile; this was the only observation of fish being taken to young birds. 
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Mean submergence times of Red-throated Divers (Gavia stellata ); diving times measured 
in seconds from several dates in June at Aberchar, Eqalungmiut Nunt. 

TABLE E2.2. 

Sex 

Male 

Female 

I ndet. 

Mean 

SURFACING TIMES BETWEEN 
SUBMERGENCE DURATION SUBSEQUENT DIVES 

n mean ± standard dev. n mean ± standard dev. 

7 7.9 ± 1.4 9 3.8 ± 1.8 

4 9,8 ± 1.7 4 5.3 ± 1.7 

12 9.0 ± 1.9 12 3.8 ± 1.2 

23 8.8 ± 1.8 

BEHAVIOUR 

Courtship and copulation were frequently watched at Aberchar during early June, with the 
"penguin-dance (Huxley 1923) being witnessed from 23 May (Long-tail Pool) until 18 July when five 
birds were watched in display at Spidermere. Few signs of active aggression were noted although the 
male diver of the pair at Aberchar saw off other divers and a Merganser during the prospecting period. 
After the onset of breeding, birds became more social, the feeding aggregations on the fjord at 
Niaqorssua being an apparently common phenomenon (Salomonsen 1950a), with groups gathering prior to 
feeding as shown by four flying to feed over the Gullery on 2 August. 

The change-over of nesting adults was witnessed on several occasions; outside of the change-
overs, the female, at least, left the Delta nest for up to seven minutes for plumage care. The 
sitting bird would normally sit with head held slightly up, gradually falling as the bird dozed. 
Both sexes frequently snapped at insects during incubation (see Rankin 1947). In the presence of 
humans, Peregrines and Ravens, the head was stretched forward, obscuring the conspicuous contrast 
between the neck patch and throat. 

After hatching, the young birds kept close to the accompanying adult during the absence of the 
other parent, often seeking refuge under the banks of the lake, moving out at the approach of humans. 
The Juliet pair falls into the shy group of Bundy (1978) as both adults left the lake at close 
approach. 

E3 GREAT NORTHERN DIVER (Gavia immer) 
A. D. Fox 

In Greenland, this bird is typically low arctic, most common in the aout-west of the country, 
with maximum densities in the northern part of Qaqortoq District. North of Nugssuaq peninsula it 
breeds only locally as far as Upernavik, being until recently unknown to the Greenlanders of Qanaq 
Settlement where there has been some northwards expension of range in rccent years. In the extreme 
south-west, this species has been hunted for its plumage in the past. 

In Eqalungmiut Nunft, the species was restricted to the lowland waters, almost certainly as a 
result of the distribution of fish within the area. Three pairs are known to have nested, and it seems 
unlikely that many other birds bred, there being few other suitable bodies of water in the region. 

ARRIVAL AND DISPERSAL 

The first birds were noted on 25 May when a pair was seen at midday on west Eqalungmiut tasia, 
with birds present on both lakes until 20 August. There was some suggestion of birds passing through 
the area during the last days of May, with birds on Long-tail Pool and in flight along Afon Char and 
over Base Camp moving generally northwards. Birds were first noted on Ian's Lake at the east end of 
Pass of Jennings on 24 June during the first visit to this area. Birds were subsequently noted mostly 
from the Eqalungmiut tas& and Ian's Lake; records from elsewhere were unusual. One bird was seen 
diving on a relatively small Lake above Omphalis on 18 June, and during the period 26 June-2 July there 
was a bird on Rimwater on several dates, probably Eqalungmiut tame birds. The only records from the 
uplands were a bird on Zulu, 27 June; a pair calling over Mirrormere, 13 July and one calling over 
Clearwater on 27 July. A single bird was also seen on a pool on the sandur terrace east of Marble 
Gorge above North Valley on 27 June, but was not revisited subsequently. During the last few days on 
the study area, birds were watched flying over the lowlands, virtually all moving south between 
19.00 and 22.30 hr each night from 14 to 20 August, perhaps a movement out of the area, although the 
Eqalungmiut tase birds remained on the lakes throughout this time. 

BREEDING 

All the breeding pairs nested on characteristically large, deep expanses of water; a pair on 
each of Eqalungmiut tas& and one on Ian's Lake. All these lakes were in excess of 0.4 km2, while 
the two larger lakes were over 1 km2  in extent. Activity around Ian's Lake was limited and, as a 
result, detail regarding this pair is scant. A single bird present on 24 June suggested an 
incubating bird elsewhere, with two adults and two young present on 4 July, giving a laying date in 
early June. The nests of the other two pairs were located on small islands in the lakes, some 5-20 

is from the shore , although during extreme changes in water levels during the melt, the sizes and 
distances from the shore of the islands varied considerably. The western lake island showed no sign 
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of nesting on 30 May but on 4 June, a bird was seen on the nest. On 1 July, a visit showed the nest 
to be deserted, leaving two cold eggs in the shallow scrape. The nest on the east lake lay at the 
foot of the rockiall below Imajuitsoq, but was virtually impossible to view from the shore. Sitting 
birds flushed the nest, slipping silently into deep water to surface 20-30 m from the nest. These 
nesting birds were first located on 24 June, with birds present on the lake until the parents were 
noted with a large chick on 9 August. 

FEEDING 

Birds were frequently watched fishing on all three lakes; dives were usually prefaced with 
searching, dipping the head below the surface before slipping below the water in pursuit of prey. 
As with the Red-throated Diver, this species initially fed about the shallows of the lakes, but later 
with the thaw was less constrained to feeding in the shallower depths than the smaller species. No 
birds with prey were ever noted at the surface, but Cramp and Simmons (1977) list both Arctic Char 
and Gasterosteidae as prey items which were both abundant in these lowland lakes. In spite of 
diving in the deeper parts of the lakes, this species spent much time fishing at Aberchar and Lakesmeet. 
Diving times from Aberchar in depths of 1-3 m gives a mean of 9.5 a (n19, s.d.3.3), remarkably 
less than values given by Kinnear (1978), but consistent with times for Red-throated Diver and Red-
breasted Merganser under similar conditions. 

E4 CORMORANT (Phalacrocorax car) 
A. P. kowles 

The Cormorant is a typical low arctic species in Greenland, confined to the west coast, 
breeding from Kangerdlugssuaq north to Upernavik. Salomonson (1950a) singles out Nagssugtoq as 
holding a large breeding concentration and claims there are "no less than fifteen colonies according 
to the Greenlanders ... they maintain that colonies comprising several hundred pairs nest on islets 
at the head of the fjord". 

Although none of these colonies was visible from Eqalungrniut Nun.t, adult birds were seen on 
all viOits to Niaqorssua (3 and 16 July, 3 August) either fishing on the full tide or resting on the 
rocky shore of the headland. A maximum of six birds was seen on 3 August. 

A juvenile was observed on Manx Lake on 13, 14 and 15 August. 

E5 TEAL (Anas creoca) 
A. D. Fox 

There had been fifty records of the nominate race of Teal up until 1967 from Greenland 
(Salonionsen 1967a). Most of these had occurred in the Nanortalik-NOk region, and most of the birds 
follow the pattern of adults appearing during April-July and young birds during September-November. 
In addition, there had been thirteen occurrences of the Green-winged Teal (A.c. carolinensis) with 
similar distributions of sightings to those of the Common Teal. Since that time, there have been 
several more sightings of the species and a case of suspected breeding in Nuk Fjord in 1974 
(Boertmann 1979). 

Three Teal were seen in the study area during 1979:- 

17 June - A drake Teal was flushed with a drake Mallard from the edge of a small pool 
adjoining the large lake at the foot of Pass of Jennings. Although the 
observers noted the lack of horizontal white stripe along the side, the 
vertical white marking on the flank was not identified and the origin of the 
bird remains obscure. The bird flew off eastwards and was not seen 
subsequently. 

13 August - A pair of Teal was present on Long-tail Pool, Kük Marshes, remaining until 
the following day. The birds were in eclipse plumage and hence were not 
ascribed to subspecies. 
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ES MALLARD (Anas p1atyrhync1xs) 

A. D. Fox 

The Mallard is a common low arctic species breeding from south-west Greenland as far north as 
Asiat, becoming infrequent around Disko Bugt and breeding locally as far as Upernavik. The species 
is represented in Greenland by the sub-species conschas , remarkable for its habit of wintering along 
the coastal fringe of its summer range, although there is a movement of northern birds south for the 
winter. 

In Eqalungmiut Nunt, the Mallard was widespread and common on plateau and lowlands alike, being 
the most widely distributed of the waterfowl present, proven to breed in 20 situations, nesting more 
frequently at lower altitudes. 

ARRIVAL AND DISPERSAL 

The first birds seen were nine individuals, including five drakes, on Kik Marshes on 7 May, 
with numbers increasing to 28 on 29 May and subsequent counts of 50-60 over the next few days (Figure 
F6.1). The birds fed exclusively on the pools and marshes and as with the geese, Mallard were 
restricted to 103k Marshes for the first two weeks of May. The species also moved back to the pools 
on the fringe of 103k dunes as the smaller pools froze over after sunset (see Section D2). It was 
during the period of lowest temperatures that counts were made, when the birds were confined to 
areas devoid of cover. The increase shown in Figure E6.1 is thus likely to reflect the arrival and 
build up of Mallard on the marsh complex. After 13 May there was a decline in the numbers, with birds 
flying north-west up Goose Valley from 11 May, especially towards midnight as the substrate froze. 
By 21 May, Mallard were present on Eqalungrniut tase, Ridgeway Marshes, Phalarope Pool and other 
lowland wetlands and had begun to frequent peripheral areas of the plateau such as Friheosdam and 
Top Tarn; by mid-June birds were present on open water over much of the plateau. By August, Mallard 
had been noted from virtually all water bodies between the Eqalungmiut tas& and Boulder Lake-Zulu-
Doodle water system and it seemed likely that most areas of open water in Eqalungmiut Nunât were 
visited at some time during the season. 
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Figure E6.1. Maximum daily counts of Mallard (Anas platyrhynchos) at Kk Marshes, Eqalungmiut 
Nunat, 1979. Cross-hatching indicates female birds, the remainder drakes. 

Little return movement out of the area was noted, but there was a considerable decrease in the 
number of drakes encountered, and the aggregations noted on the fjord flats in July-August (Table 
E6.1) may represent non-breeding birds leaving freshwater areas for the fjords and coasts as observed 
by Salomonsen (1950a). 

With the exception of th pre-melt build-up on Kuk Marshes, no large aggregations were noted 
from freshwater localities. 

TABLE 1.6.1 . Maximum coricentrat ions of Mallard (Anas p1atyrhnhos) in Eqalungmiut Nunt , 1979. 

DATE LOCALITY NUMBER 

10 May Kuk Marshes 49 

11 May " " 45 

12 May ' " 49 

13 May " " 65 

14 May " " 57 

15 May " ' 63 

.j iu.iy Niaqorssua 41 
4 July 

" c.60 

2 August 
" 34 

3 August " 36 
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BREEDING 

A total of twenty breeding pairs was located. From the area of the plateau above Base Camp 
to the Boulder Lake-Zulu-Doodle system, it is likely that all cases of breeding were discovered, 
giving a land area density of 1 pair per 5 km2. The lowland aggregations of breeding pairs around 
the wetland sites make comparison with upland sites difficult: there were five different broods 
raised on Kuk Marshes, three at George Eliot and two nests were discovered at Upper Marsh. Longstaff 
(1932) found eleven pairs in 20 km2  in a similar lowland area near Godthabsfjord. 

The nesting season appears long; the first nest with seven eggs was found on 9 June, while a 
female with newly hatched young was on Fish on 11 August. The spread of clutch discovery dates is 
given in Table E6.2. 

TABLE E6.2. Details of Mallard (Anas piatyrhynchos) nests found in Eqalunginiut Nunat, 1979. 

LOCALITY DATE FOUND CLUTCH SIZE 

Goose River below Top Tarn 9 June 7* 

Calamagrostis slopes near Base Camp 10 June 5 

Ptarmigan Gorge 5 July 6 

Ptarmigan Gorge 6 July 8* 

Lake 6/Atanrssuk 5 July 8 

* denotes full clutch size 

Nests and N,sL Sites 

Five Mallard nests were located by flushing the duck from the nest. All were on the ground, four 
under Salix glauca canopies, one lying close to Base Camp under Betuia nana scrub on an open calaim3grostis 
purpurescens covered slope some 400 m from water. All nests consisted of shallow scrapes lined with 
mixed grass litter and down covering the clutch in the absence of the duck. 

Only two of the nests were followed, so it is not known whether the remainder represent full 
clutch size - Table E6.2 gives details of nests discovered. Salomonsen (1950a) quotes clutch sizes 
of eight to ton, with some of only six or seven, rather less than the European records for the 
species (Table E6.3). 

TABLE E6,3. Recorito of Mallard (linas piatyrhynchos) clutch size from the Western Palearctic. 

SOURCE REGION SALE RANGE MEAN 

Cramp and Simmons (1977) W. Palearctic ? 9-13 

Harrison (1975) W. Palearctic 7 10-12 

Ogilvie (1964) British Isles 95 6-18 12.6 

Fog (1964) Denmark 33 5-17 9.6 

Hilden (1964) Finland 84 6-1I 8.2 

Bengston (1972) Iceland 68 8.5 

Egg Measurements 

Of twelve eggs measured from two clutches (Table E6.4) mean measurements were 59.4 x 42,1 mm 
with a mean weight of 80.2 gm. The clutches are considerably different, but both fit well with 
those of Salomonsen (1950a) who quotes 57 - 66 (mean 61 mm) x 40 - 45 (13 mm), and are slightly larger 
than mean values of 57 x 41 mm given for the nominate race in Cramp and Simmons (1977). 

TABLE E6.4. Measurements of eggs from two Mallard clutches, Eqalungmiut Nunãt, 1979. 

LLNGTH BLEADTH WEIGHT LENGTH BKEADTH WEIGHT 

(mm) (mm) (gm) (mm) (nun) (gin) 

62.05 45.00 81.0 56.40 40.90 81.0 

60.05 45.00 60.0 55.50 10.00 

61.60 46.05 81.5 56.80 40.10 80.5 

58.80 41.05 79.0 57.45 39.10 79.0 

59.30 41.60 79.5 61.65 39.10 80.0 

61.60 44.90 81.5 

61.60 43.00 80.0 

Brood Size 

None of the nests located was followed to hatching, but several broods were subsequently 
recorded without being aged. The possibility of broods being recorded twice from different sites was 
kept tuaminimum but this may have occurred in some instances from neighbouring waters. Mean brood 
size from these data is 4.65 (n=20) based on a spectrum of age classes. 
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FEEDING 

Little is known of the feeding ecology of the Mallard in Greenland. During summer 1979, Mallard 
were observed feeding in several ways: on dry land, grazing; by submerging head and neck; by dabbling 
in shallow water; and by up-ending in shallow water to obtain submerged food items. 

During May and June, birds began to associate in breeding pairs on smaller quieter waters freed 
by the thaw. Pere the ducks spent long periods feeding with an alert drake in attendance, serving 
a protective function for the female as she attained peak condition prior to laying. In Eqalungmiut 
Nunát, the paired females spent long periods feeding in this manner, punctuated only by short periods 
of alertness. Data suggest that a feeding drake feeds for Shorter bursts interspersed with longer 
bouts of extreme head-up vigilant posture (Table E6.5). At all times, the male remained in close 
proximity to the female and from scans of George Eliot, 65.3% of the female diurnal activity is spent 
feeding compared with 22.5% in drakes. 

'rABLE E6.5. Duration of feeding/alertness (in seconds) in feeding pairs of Mallard (An5s 
piatyrhync-hos), George Eliot, Eqalungmiut Nunt, from several dates in May 1979. 

MEAN DURATION ± 
ACTIVITY STANDARD DEVIATION 

Female duration of up-ends 7.3 ± 1.9 23 
Alertness between up-ends 2.9 ± 1.4 21 

Female duration of head-submergence 7.0 ± 0.9 12 
Alertness between head submergences 7.5 ± 0.8 12 

Male duration of up-ends 4.6 ± 1.7 17 
Alertness between up-ends 4.7 ± 2.1 17 

Male duration of head-submergence 33 ± 1.0 12 
Alertness between head submergences 3.4 ± 1.4 12 

Comparision of populations using Student's t-test, giving values of 
and level of significance. 

female 

U/c alert 
5. 24*** 

 

female 
7. 59*** 

up-end 

female 

h/s alert 

 

17. 34*4* female I 

head-sub 
22.49*4*

I 

male male male male 
u/c alert h/s alert up-end head-sub 

Females were seen at Phalarope Pool and George Eliot pattering the feet in shallow water to stir 
up food items taken at the surface. On 24 May, a drake was observed to dive for 6 s, apparently 
feeding along Mon Char. 

In early May, the diet would have consisted of solely vegetable matter. The birds fed throughout 
the day on the same pools on Kuk Marshes as UtiLised by geese, with heightened activity between 
06.00-09.00 and 17.00-21.00 hr, feeding on the over-wintering organs of Triglochin p.1ustre and Potamogeton filjforrnjs at this time. 

As other sites became available from the ice, the below ground parts of 
Ranunculus hyperboreus and the fleshy developing Hippuris vuiqaris stems were taken. Later still, observations of feeding were limited, but birds were watched feeding on Equisetum variegatum , while in July and August, large 

numbers of Chironomid larvae were taken, as by a pair observed dabbling for semi-emerged insects at 
Uniform, 10 July. 

MOULT 

The first flightless drake was noted on Doodle, 4 July with others subsequently throughout 
Eqalungmiut Nun&t. The last flightless males were five together on Lake 18, 27 July. Eclipse-
plumaged drakes were noted from 25 July until 20 August; a few females, presumably failed breeders, 
were seen from 23 July to the end of that month. 

BEHAVIOUR 

The gregarious flocks of birds in early May broke up as the thaw progressed and pairs and small 
groups appeared on smaller waters and marshes from the second week of May. There was little evidence 
of aggregations of drakes after dissociation from nesting ducks, although during early June the 
proportion of males increased, including groups of three to five drakes communually roosting at 
Lakesmeet, Aberchar, etc. 

164 



E7 EIDER (Sorrteria mo11issir,) 
A. D. Fox 

The Eider breeds on virtually all coasts of Greenland and is of great economic importance to 
the Greenlanders as a source of food, both flesh and eggs, and for the skin and down (Salomonsen 
1970, Doughty 1979). It is reasonably common along much of the south-west coast of Greenland, 
extending up along the long fjords of the region to the interior. It is interesting to note that 
Salomonsen (1950a) states that 'the remote islets at the head of the large fjords Nrdre Strmfjord 
(Nagssugtôq) and Arfersiorfik form its only important stronghold in south Greenland; here breed 
several thousand pairs. Although the southern fringe of Eqalungmiut Nunt constitutes the same area 
of the head waters of NagssugtSq, it would appear that the region referred to lies to the north and 
west of Eqalungmiut Nunt and Ipiutrssüp Nunâ. This region, known as Ugssuit Nunt, appears more 
attractive for the species and it is likely that the large concentrations reported come from the 
many islands of that region. 

The only records of Eider from the study area came from sporadic visits to the extreme western 
end of Eqalungmiut Nunât as follows: 

3 July - 9 males, 2 immature males and a single female were seen off Niaqorssua. 

16 July - 42 females with a total of 68 ducklings feeding on the tidal flats off 
Niaqorssua, close to the shore. The adult females were generally feeding 
without diving in the shallows, while the young were diving for periods rarely 
exceeding three seconds. In addition to this loose group, there was a raft of 
80 - 90 birds far out in the mid-waters of the North Fjord, north-west from 
Niaqorssua. 

3 August - 10 females with 19 ducklings off Niaqorssua. Also 1 female flying west past 
the point. 

There would thus appear to be a breeding population of about 50 pairs at the western extremity 
of Eqalungmiut Nunit. No attempt was made to discover the actual breeding site, but a quiet bay along 
the western shore and a suitable island off the southern fringe of Niaqorssua both seemed attractive 
sites. The large aggregation of birds in mid-channel on the northern side might represent a moulting 
assemblage of predominately male birds which are commonly encountered in sheltered inlets and quiet 
fjord areas at this time. 

Ed LONG-TAILED DUCK (clanqula hyemalis) 
A. D. FOx 

The Long-tailed Duck is found throughout most of Greenland, being generally more numerous in 
high arctic regions and with maximum densities in the Qnáq District of west Greenland and the Scoresby 
Sund area of the north-east. Northern birds winter off southern Greenland, while birds ringed on the 
west coast have been recovered in Iceland, Denmark and Altantic coasts of North America (Cramp and 
Simmons 1977). 

In Eqalungmiut Nunt, the Long-tailed Duck was proven to breed in fifteen cases and was numerically 
the most abundant waterfowl. 

ARRIVAL AND DISPERSAL 

The first birds were thirteen (six drakes) on Long-tail Pool, KIik Marshes on 23 May. The upland 
lakes at this time had melted to give at least some peripheral open water, so dispersal of Long-tailed 
Ducks followed rapidly. Three drakes were courting a female at Aberchar later on 23 May with others 
on George Flint and Talcesmeet on subsequent days. By 26 May, drakes were present on Lake Line 5 and 
a group of four on Atanrssuk; by the end of the month there were many birds throughout the upland 
areas. This pattern suggests that the factor restricting the arrival of Long-tailed Duck in 
continental west Greenland is exerted on the population outside the region and is probably linked to 
coastal conditions. 

Long-tailed Ducks were noted from the majority of lakes and pools varying from Eqalungmiut tasô 
to ponds the size of Phalarope Pool, and from fast-flowing streams, as in the case of a female in the 
rapids below Boulder Lake in early June. All records of ten or more individuals are shown in Table E8.1. 

It would appear that Eqalungmiut Nunat supported a large non-breeding population, with a low 
proportion of nesting adults. The sex-ratio of the species remained at approximately 1 : 1 through-
out the summer and there was no evidence of any movement out of the area before 20 August. One 
synchronous count of nearly thirty lakes in a land area of 46 km2  gave a total of 73 Long-tailed Ducks 
or 1.6 birds/km2. Counts from the 25 km2  area of plateau gave a similar concentration of 1.92 birds/km2. 
Both estimates come from upland areas with relatively high proportions of open water, hence using an 
adjusted value of 1.5 birds/km2  overall, the summering population of Eqalungmiut Nunât would be in 
excess of 1000 birds, considerably more numerous than Mallard, but probably representing a smaller 
breeding population. 

From field notes, it would seem that first year and other sub-adult non-breeding birds were 
present in Eqalungmiut Nunát (see Salomonsen 1941a). 
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TUlLE ER. I . J'b I (' o1 max i mum aggrega L Ions of Long-tai led Ducks ( Clanu1a hjema1is) encountered 
in kqai ungai ul Nunat 1979   

SITE DATE NUMBER 

Kuk Marshes 23/5 13 

Kuk Marshes 24/5 12 

KR Marshes 14/6 10 

Pass of Jennings Marshes 17/6 20+ 

West Eqalungmiut tasia 19/6 14 

Kuk Marshes 24/6 10 

Atanrssuk 24/7  16 

Atanarssuk 25/7  lii 

I,ake 27 25/7 13 

Atan.rssuk 26/7 13 

Lake 37 27/7 26 

Unidentified lakes between 630 m and 601 m 15/8 23 & 16 

BREEDING 

Fifteen pairs of Long-tailed Ducks were found breeding from upland and lowland sites, although 
in view of the late arrival of the species, it seems possible that further clutches may have hatched 
after 20 August. Thus, although all cases of breeding were probably located between Base Camp and 
the Boulder lake-Zulu-Doodle system, this may not represent the total breeding population. Five 
breeding records give a density of 1 pair/km2, similar to that of Mallard, but with 27% of birds 
present heing nesting pairs. In view of the large numbers of non-breeding birds elsewhere in 
Eqalungmiut Nun.t, it seems likely that the proportion of breeding pairs is considerably less taken 
over the entire area. 

The nesting season is clearly shorter than for Mallard. The earliest nest, containing five eggs, 
was located on the shores of Eqalungmiut tasia on 18 June and a nest of seven eggs was found at 
Wailbanger on 26 July. 

Nests and nest Sites 

Five nests were located, all made of grass litter with a lining of down, although the nests at 
Eqalungmiut tasia and Welsh contained no down and the Pass of Jennings nest contained large amounts 
of down in the absence of eggs. Full details are summarised in Table E8.2. 

TADLL LW .2. Del a 1 1 a of nest s of long-tailed Ducks (CJnsda henoJis) in Eqalungniiu I Nunt , 1979. 

LOCALiTY SITE DATE CII 
SIZE 

Pass of Jennings Marshes Open site at end of spit 19/6 0 
on dune pool , amongst 
Enioj,hoz- um anqustifolium 
Bulacomnium turgidum and 
various grass species. 

West Eqalungmiut tasia Under Sails .;iauca, Betuia 19/6 5 
nana and grass below bank 
of lake, nest virtually 
floating on submerged 
grass bank. 

lake Line 4 Nest in Sails glauca scrub 5/7 5 
75 m from lake edge. 

Welsh t'ery open a te amongst moss 9/7 4* 
mat with some Betuia oafs, 
20 a from lake edge. 

Walibanger Nest between moss hummocks 26/7 7 
below thick Salix qisuca 
scrub 200 in from lake edge 

* The eggs of this nest were predated within the confines of the nest. 

The absence of down and the unusual sites of the Eqalungmiut tasia and Welsh nests suggest young 
or inexperienced females were involved. None of the nests was followed, but in view of the late 
discovery date of the Wailbanger nest, it is thought that this was a full clutch. Salomonsen (1950a) 
gives a mean clutch size of between 5 and 7, but up to 11 eggs have been recorded. Ben gaton (1972) 
gives first clutch size mean of 7.9 from 150 Iceland nests and Al isen (1975) gives 6.8 from a iitudy 
in Churchill, Manitoba. 

Egg Measurements 

Only the west Eqalungmiut tasia eggs were measured as shown in Table E8.3. The mean values fall 
within the ranges quoted in Schhnwefter (1967) of 47 - 58 x 35 - 41, but are much heavier than those 
given in Dementiev and Gladkov (1952) of 38 .- 40 gm. 

Brood Size 

Ten broods were subsequently noted, four of which were less than five days old. Table E8.4 
shows the distribution and dates of discovery of these broods. 
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TABLE FE 3 Egg measurements from Long-tailed Duck (C1njula hyex,1is) nest, west Eqalungmiut 

tasla, 19 June 1979. 

WEIGHT (gm) LENGTH (rain) WIDTH (mm) 

41.5 55.2 37.8 

46.5 56.1 39.0 

45.5 55.6 39.4 

43.5 53.65 38.45 

44.5 55.5 38.5 

rican 44.3 55.2 38.6 

discovery dates of Tent-I au ed Duck (C1anu1a hye1is) broods in 
TABLE Lb .4 . Distribution of 

gqalungmiUt Nunat , 1979. 

LOCALITY BROOD SIZE DATE FOUND 

Yankee 6 14/7 

Doodle 5 15/7 

Lake 42  27/7 

Phalarope Pool  30/7 

Delta  31/7 

Mike 7* 31/7 

Whisky 6 10/8 

Bourbon 7 10/8 

Krk Marshes 5 14/8 

Aberchar 3 16/8 

* less than five days old 

FEEDING 

In Greenland, this species obtains its predominately animal food by diving, the diet being 

composed of larvae of gnats, and water beetles as we l l as the adult forms of dipterans and beetles 
(SalomonSefl 1950a, Manniche 1910). Birds spent most of their time diving in shallow water. From the 
middle of June, breeding pairs resorted to the smaller lakes and in the case of Charlie-Delta-Echo, 
the ducks were observed feeding in the presence of drake birds, and although there is no numerical 
evidence, it seems likely that during the pre-laying phase, the male Long-tailed Duck serves a protective 
function for the feeding female. Diving times are summarised in Table E8.5. Pairs were frequently 

durat ions of Long-tailed Duck (Clan, jula hnemalli)  during feeding 
TABlE LI; .5. Mean submergence 

dives, bq;nlungmiut Nunt, 1979. 

MEAN SUBMERGENCE MEAN SUITFACE TIME 
DATE LOCALITY si:x DURATION (n) BETWEEN DIVES (a) 

23/5 Kuk Marshes male 11.9 (7) 4.6 (7) 
8.8 (5) female 16.0 (5) 

25-27/5 Aberchar male 15.2 (12) 68 (5) 
10.8 (18) female 14.5 (29) 

28/5 George ElioL male 20.8 (3) 3.0 (1) 
5.2 (49) female 15.11 (51) 

2/6 Aberchar synchronous 12.9 (17) 36.35 (17) 

27/6 Charlie male 
female 

29.0 (1) 
24.7 (11) 

- 

8.6 (10) 

MEAN male 
female 

14.4 (40) 
13.2 (113) (T'1€s in sbconds). 

watched diving 
in synchrony, resulting in shorter dives with longer periods at the surface between 

successive dives. Aggregations of feeding birds appeared to follow each other in diving, submerging 

successively in loosely associated groups (see Stewart 1967). 

In addition to conventional feeding methods, birds were also noted foraging and presumably 

feeding by submergence of the head, apparently seizing food items just below the surface. This activity 

was particularly frequent during observations of the pair on Charlie, where the female fed for long 

periods in this manner. Head submergence was sustained for 4-8 seconds, interspersed by resting 

periods of 3-5 seconds in the presence of an alert drake. Birds were also watched feeding from the 

surface of the water; this was especially noticeable on 10 July on Uniform, when the emergence of 

large numbers of mosquitoes was interrupted by a heavy blizzard and many Mallard and Long-tailed Duck 
were seen feeding on the vast numbers of semi-emerged insects floating on the water surface. 
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Il[S1JJW 

During July and August, some drakes were noted attaining eclipse plumage, moulting scapular 
feathers and the plumage along the flanks, but no flightless birds were seen in Eqalungmiut NunAt. 

BEHAVIOUR 

There were few large aggregations of Long-tailed Duck early in the season (Table E8.1), with 
pairs distributed on lakes throughout and with groups of birds appearing only on larger waters. 

Courtship display was frequently witnessed throughout much of June, but rarely involved more than 
two birds; most adults appeared to be paired on arrival and many non-breeders appeared similarly 
paired. The exception was a group of 14 Long-tailed Duck on Eqalungmiut tasia at 02.00 hr, 19 June, 
when up to ten drakes were involved in the pursuit of two females in flight and on the water. Later 
three males were chasing a single female at Aberchar on the same day, the latter chase lasting eighteen 
minutes. 

A female was prospecting at Aberchar forming a shallow scrape while the alert drake watched from 
the water 3 m distant. The site was not used and indeed was subsequently flooded. Brakes remained in 
the vicinity of sitting ducks at least part way through incubation; the female flushed from a nest 
on 19 May flew to join her mate sitting out on west Eqalungmiut tasia some 30 m away, while many lone 
drakes during the nesting period corresponded to later proven sites of breeding. 

E9 RED-BREASTED MERGANSER (Mergus serrator) 
A. D. Fox 

The Red-breasted Merganser breeds in low-arctic Greenland, with a distribution similar to that 
of the Mallard, common from the south northwards to Nugssuaq but found infrequently north of UmAnq. 
In Eqalungmiut Nunat, it was the least numerous of all breeding waterfowl in the areas visited, with 
only one proven instance of breeding. 

ARRIVAL AND DISPERSAL 

The first bird noted was a drake by the north-east end of east Eqalungmiut tasia at 13.00 hours 
on 19 May, but despite daily observations of up to four birds at this time, the first female was not 
seen until midday on 26 May. During the first week of arrival, all records came from Eqalungmiut 
tas, the birds feeding on areas of open water around the edges of the ice on the lakes. Maximum 
numbers during this early phase were four drakes feeding and roosting on the edge of the east end of 
Eqalungmiut tasia on 24 May. Birds were most often noted at Aberchar and Lakesmeet, both sites being 
large areas of open water holding considerable numbers of Three-spined Stickleback. Birds were seen 
there until July. On 29 May three drakes were noted on Manx Lake, and later a pair was present on 13 
and 26 June. Observations at the Eqalungmiut tasê ceased during July and much of August, but no 
drakes were noted after 2 July until 14 August when there was a single fully feathered adult on Manx 
Lake. The last record was of a female/immature at Lakesmeet on 16 August, by which time there had 
been little evidence of a major movement out of the area. 

The maximum numbers seen together were three pairs (Aberchar, 28 May) and five birds (including 
two ducks) involved in aerial pursuit around Aberchar on 2 June. There was only one record from the 
uplands; a bird was seen flying from Charlie down to Rimwater on 26 June. 

BREEDING 

Nesting and incubation occurred during the period of observer absence from the favoured waters. 
A female was watched prospecting near Aberchar on 27 May and a pair was present on George Eliot on 
2 July, but breeding was not confirmed until 15 August when a female was seen with a very small 
duckling at Aberchar. 

FEEDING 

The activity of the species was confined to lowland freshwater sites known to hold Sticklebacks 
and Arctic Char. Small fish constitute most of the food of the Red-breasted Merganser (Cramp and 
Simmons 1977). A drake was watched regurgitating a small fish, and on many occasions birds were 
observed catching fish at Aberchar. Fish were secured in two ways: the greater number were obtained 
by foraging with the head held below the water with subsequent diving in pursuit of prey; however, 
birds were also seen to take fish from the surface without diving (see Curth 1954). Initially feeding 
was restricted to the fringes of the lakes, but, after the thaw, birds continued to fish about the 
shallows in depths of water generally between 0.5 and 1.0 rn. Mean duration of dives at Aberchar was 
7.0 seconds (range 3 - 13, n=33 from male and female birds, several dates), considerably less than 
European values in deeper waters (Cramp and Simmons 1977). Fish seized underwater were also swallowed 
below the surface; the head-dip foraging procedure was frequently observed and, doubtless due to the 
depth of the water and abundance of prey, direct seizing of prey without diving was very frequently 
observed. Mean scores of this predatory behaviour gave mean duration of head-dip as 6.8 second (n=39, 
s.d.=2.1), mean duration of alert sequence between head-dips as 13.3 seconds (n31, s.d.=3.6). Whilst 
it was not possible to assess relative frequency or levels of success of the two methods, birds were 
often observed feeding for substantial periods without actually diving. 
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Only once was "co-operative" feeding witnessed at Aberchar, on 27 May, when two males and a duck 
were fishing synchronously. Fishing was most active during 06.00 - 11.00 and 17.00 - 22.00 hours with 

flights between waters most frequent during the middle of the day. Birds roosted on the water on calm 
days, on ice or under the shelter of the lake banks. 

BEHAVIOUR 

Solitary drakes tended to gather to roost, with pairs forming and aggregating together on the 
arrival of the female birds, although there was always a surfeit of males throughout May and June. 
Three birds fishing together were tolerant of each other on 27 May, yet after 28 minutes of communal 
feeding, the single drake began to approach the 'resident' male and his mate, and was promptly forced 
away by the male. Subsequently, this male pursued most birds which appeared at Aberchar, including 
on a number of occasions Mallard drakes. Very little courtship was witnessed, although, on 28 May, 
a male was watched in the salute-curtsy sequence (Johnsgard 1965) before a female at Aberchar. On 
2 June, two ducks were chased around west Eqalunginiut tasia by three drake birds uttering a subdued 
growling call in flight, while on the following day, three drakes pursued a female at Lakesmeet, the 

males clashing wings in flight. 

4W- 

FlU WHITE-TAILED EAGLE (Haiiaeetus aibicilia) 
A. P. l'ewi,s 

The V,t,ite-tai[ed Eagle is confined to the southern part of low arctic west Greenland, breeding 
from Kap Farvel to Disko Rugt. A survey in 1974 estimated a population of 85 - 100 pairs, the majority 
breeding in the south-west (Hansen 1979) with little likelihood of breeding north of Arfersiorfik 
Fjord (67030 1 N), although the northern limit of regular breeding is poorly known. Eqalungmlut Nunat 
thus lies on this northern limit. 

The first sighting was of an adult bird flying up Goose Valley and over towards Riowater on 16 
May. During the last week of May and the first week of June there were six more sightings, with a 
further three records in the first week of July. All observations involved single adults, although 
missing primaries of one bird indicated more than one individual present in the Goose Valley area. 
Two adults were watched soaring high over the south side of Atanarssuk on 25 July. 

The observation of 6 June involved a single eagle mobbed by two pairs of White-fronts over Base 
Camp. From its talons, the eagle trailed a substantial amount of vegetation and held a ball of grasses 
between its feet. In 1977, Wile (1978) observed an adult eagle bringing nest material to the eyrie 
on 79 occasions during a behavioural watch covering 7 to 16 June and five dates in August. 

Despite covering three-quarters of Eqlaungnhiut Nun&t in some detail, no sign of an eyrie past 
or present was discovered. The Greenlandic hunting party, present in the region from early August, 
told of an eyrie containing three eagleta on one of the hills of Nagssugtcp Nuns south of South 
Valley. Christensen (1979) records that "only a few eyries are placed several kilometres from salt 
water, 5 km being the maximum recorded distance". This breeding record far exceeds that distance. 

r: 11 GYRFALCON (Faire rusticoius) 
A. P. l'owies 

The Gyrfalcon is found breeding more frequently in the jot erior fjord country than on the coast, 
nc'sting from Kap Farvol to the north coast. Unlike the Peregrine in west Greenland, Gyrfalcons tend 
to nest in association with seabird colonies on steep cliffs. In central west Greenland all three 
phases - dark, grey and white - are to be. found in varying numbers, the white phase becoming 
nncrcasingly common further north. 

A study near SØndre St rmfjord Air Base c(,nducted by the Peregrine Falcon Survey of west Greenland 
located three active Gyrfalcon eyries in an arcs of 2000 km2  in 1972 (Mattox et ai. 1972) and four 
active eyries in 2300 kin 2  in 1973 (Rurnham et al. 1974). The present expedition located two active 
eyries in Eqaluiigmiut Nunrtt (750 km2 ) and another cliff was occupied throughout the season but was 
most rrobahly inactive. Each of these sites was high up on near-vertical cliffs bordering the ncelt 
rivers, the two active eyries being approximately 8 km apart. 

Fyrie A was an old Raven's nest on an exposed SW-facing ledge about 130 a up a 170 in cliff. The 
grey phase female used the rim of the nest as a perch when she fed the eyasses. The much smaller, 
white phase male was not observed to visit the nest. unfortunately, the nature of the eyrie did not 
allow the observers to make a definite count of the number of young, although on 17 June a minimum 
of two downy young was standing high in the nest. 

On 13 June the female was seen to stoop a short distance down the cliff face onto a small bird, 
which she then carried to the eyrie, plucked, and fed to the young. This conflicts with a statement 
of Meinertzhagen (1959) that raptors do not hunt near their nests, but agrees with Jenkins' (1978) 
observations of occasional hunting in the vicinity of a Gyrfalcon eyrie. 
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flyrie P was located on a steep 100 m cliff forming the east-facing side of a broad gorge, but it 
was impossible to view the immediate stretch of cliff to confirm if the eyrie was active or not. The 
behaviour of the adults, a pair of simi tar-sized white phase falcons, strongly suggested that the eyrie 
was in use, although it must be borne in mind that falcons will display t(lrr.itora1 behaviour 

at an inactive site (Burnham et al. 1974). On the four days that the site was watched the adults frequently 
perched on the cliff top above the site. On 16 Jun€ an adult, calling with a weak mewing sound, flew 
across the gorge and passed close in front of JF as he stood on the cliff top. The bird returned to 
the perch and then repeated the performance several times, sometimes circling the gorge three or four 
limes Without alighting. This (probable) eyrie was located within 500 m of a successful Peregrine 
eyrie. No Gyrfalcons were recorded during a return visit to the two cliffs in mid-August. 

At the third, unconfirmed, cliff a white phase male was seen standing at the entrance to a deep 
recess about 80 m up a 170 msheer cliff with a southwest aspect. The falcon flew alter giving a high-
pitched mewing call and did not return within the next two hours. The floor of the recess was not visible from the observers' position. Out of four subsequent visits to the cliff single l's] cons were recorded on two occasions, probably being different hirda each time. 

Of twenty sightings of adult Gyrfalcons away from the vicinity of the eyrie cliffs, ten were of 
white phase birds and ten grey phase. Juveniles were seen On the wing on 13, 15 and 18 August. Gyrfalcons were seen flying between 07.30 - 23.30 humus, whereas Jenkins (1978) records oyasse:; as 
having food brought to them during every hour of the day with a peak of activity around 16.00 hours. 
In Eqalungmiut Nunt there was a general lull in passerine activity between 01.00 

- 01.00 hours and it 
is possible that feedings during this period are from prey items cached on the eyrie cliff. The 23 
sightings away from the eyries were distributed as shown in Figure Fill. 
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Figure Lii, 1. Iii urnal frequenci(s it Peregrine (ISles perJrir,ua) and Gyrl aicon (iSiso rastisolus) away from eyrles, L'qatungmiut Nunat, simmamner 1979. 

Seven instances of interaction between the two falcon species were recorded, on each occasion 
within 2 km of a known Peregrine cliff. The large falcon tended to look clumsy and confused as it 
attempted to evade the agile stoops of the incensed and highly vocal Peregrines. 
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Fl 2 PEItEGItINE ( Juice 1,,-regrinus) 
11, 1, Fowies 

The Peregrine breeds on the west coast from Kap Farvel to the Qinq District, although only 
Local 1 y north of ttugssuaq it is much more corrimon in the interior and the fjord country than along the 
coast. The Peregrine Falcon Survey in their study area around Sndre StrØmtjord Air Rasp located 
seven active eyries in 2050 km 2  in 1972, and nm eac tive eyries in 2300 km' in 1973 (Mattox et al. 

1072, T3urnham ci ai. 1974). 

Assuming it similar densi y in Sql aungmiui t Nunat it would he expected that the regi on was capable 
of holding three act ive eyries in the 750 km2 that  were covered. In fact, on! y two successful eyries 
were located but at a further three cliffs where adults displayed tern tori il behaviour we were unable 
to confirm or disprove breeding. A further adult female was recorded on a single day at one other 
ci if t 

The first Peregrine seen was a female, clutching a passerine in her talons, flying past Observation 
Hill on 24 May. Three days later a pair of full adult birds were observed flight ing back and forth 
across a 150 m cliff face, landing briefly on di fferent ledges, call ing shrilly and preening, then 
gliding hack out across the cliff face again. A very conspicuous white stain marked the site of the 
eyrie ledge, which was situated in a large recess in a sloping fault line. Eyrie I was some 300 m 
above a lake with an open view of the surrounding grassland. By 15 August the three eyasses had 
fledged and were clumsily testing their wings LLS they flew short distances along the cliff. At one 
point the male brought in food and the female, who had spent most of the afternoon on the cliff 
preeni ng, flew out to meet him. They made a food-pass in mid-air and she took the prey to the top of 
a nearby bluff where she plucked it before flying to the cliff and feeding it to the youngest eyass. 

Sync II was on a broad grassy ledge three-quarters of the way up a 130 m cliff. The female was 
incuhat tog on 14 - 16 June when the eyrie was di scovered and the male was perched for most of the time 
within 100 m of the nest. The three eyasses were almost fully fledged by the time of a return visit 
on 13 - 14 August, although they had rot strayed from the eyrie ledge. This was c. 500 in away from 
the occupied Gyrfalcon eyrie P. 

The two successful cliffs were some it] km apart , but the six cliffs on which Peregrines were 
recorded were spaced with remarkable regularity. The distances to the nearest cliff from each were: 
5.7 km, 7.9 km 8.1 km 9.0 km and 7.3 km gmning a mean inter-eyrie distance of 7.6 1.22 km. A 
common feature of all these cliffs was their height and sheerness, each of them being in excess of 
100 in high. in every case the eyri e ledge was situated in the upper third of the cliff face. Two 
of the eyries had a aunt hwest aspect, three had a west aspect and the sixth faced due south. F ive 
of the cliffs commanded an open view of a large area of rolling tundra which held a high density of 
nesting passerines. It is probably significant that four of these cliffs also overlooked a large 
lake. Lade (1960) records that Peregrines regularly hunt land birds which they spot flying over large 
expanses of open water. The remaining (successful) eyrie cliii ((llereda restricted view to the perched 
falcons as it formed the side of a steep gorge. 

Di fferences in the falcons' responses to human presence were recorded by Harris and Clement (1975) 
at the two Greeni and eyries they studied. One male was very vocal and aggressive when the observers 
were Will a mile diatant from the eyrie, whilst another pair to] crated their presence until they 
began to ascend the eyrie cliff , At both sites they not iced that the falcons ceased to be aggressive 
once the observers were out of direct sight of the cynic, even if the observer merely mov'1 behind it 
large rock. This behavioural response was also noted at three eyrie cliffs in Eqal ungmiut Nunát and 
one instance is tlpical 

An at tempt was made to reach Lyric I on 15 August to collect pellets after the young had fledged. 
The female rema ned mot ion] ess and silent on her perch until the observer was 70 ni from the foot of 
the ci itt when she began a continuous chakking "whee, whee, whee ..........However, she stopped 
call ing as soon as the observer was out of sight behind the angles of the cliff face. She remained on 
the cliff until the observer had climbed to within .10 m of the eyrie, when she leek off and circled 
directly over his head, still calling but not stooping. She kept this up for 1.5 minutes and then 
flew off out of sight. 

On two occasions Peregrines were observed carryi og unidentified passerloes in their talons, and 
on a t lii rd occasion an adult was seen to take a l.apland Runting from the ground. A Long-tailed 
Duck carcass was found at Ahercl,ar in July which bore the characteristic marks of a Peregrine kill 
(Salornorisen 1950a). 
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There were twenty-nine sightings of Peregrines away from the vicinity of the occupied cliffs and 
three of these involved a pair together. Peregrines were observed on the wing between 03.45 and 
20.00 hours supporting the statement of Harris and Clement (1975) that "No appreciable activity, 
including hunting, feeding, or flying, occurred between 21.00 and 03.00 hours of each day'. The twenty-
nine sightings, fifteen of which occurred in August when the adults increase their hunting activity 
to provide for the eyasses, were distributed as shown in Figure Ell.l. 

There was just one record of intra-specific aggression. In the early hours of 4 July a female 
was spotted flying c. 400 m away from an occupied, but unconfirmed, cliff. A second female flew out 
from the cliff and stooped upon the first falcon, who turned on her back and presented her talons. 
The intruder then changed direction and flew off south, whilst the 'resident' female, after stooping 
once more, followed 30 m behind. This territorial aggression should not be taken as evidence of 
breeding as Peregrines will defend their cliffs without breeding (Burnham et al. 1974). Records of 
interaction with Gyrfalcons are discussed in section Eli. 

E13 PTARMIGAN (r,agopus .'nutus) 
.7, McCOrrnack & A. D. Fox 

The Ptarmigan has an arctic/alpine distribution, being found throughout Greenland, although at 
the highest latitudes only at sea level. It is one of the few resident land birds. 

In Eqalungmiut Nunt, the Ptarmigan was a widespread if somewhat uncommon breeding species, showing 
a well defined preference for altitudes above 300 m during the nesting season. The sub-species 
present in this part of Greenland is an intergradat ion between rgopus mutus saturatus and L. a. rein1rdti 
according to Browning (1979). 

DISPERSAL 

With few exceptions, the majority of records showed a uniformity in habitat preference. Initially, 
birds were noted in the presence of Salix glauca, often near streams and waterfalls. In May, the white 
birds tended to frequent areas of late snow lie, or ice where there were many boulders and/or dense 
cover. Later some birds clearly moved to higher altitudes, although the pattern is difficult to 
interpret In the light of observer bias (section 134). However, during the first three weeks of May, 
birds were frequently encountered in Goose Valley, yet after early June Ptarmigan records were rare 
below 300 m. A pair of birds consistently present Upstream of Georgu Eliot marshes durinp,  May later 
moved up on to the plateau, and although three pairs were regularly seen at Aberchar, apparently only 
one of these pairs stayed to breed there. 

Considerable accumulations of faecal pellets were found at the lower levels of Goose Valley, 
suggesting that the area supports a larger population of birds during the winter period, but they were 
already dissipating on our arrival on 7 May. The aititudinal movement, following the retreating 
snowline, has been previously noted by Geiting (1937) who relates it to the advantage of unused 
food resources. 

After 9 May, birds were apparently defending territories and, in particular, a male Ptarmigan 
was noted with considerable regularity above Base Camp from that date, so regular defence of areas is 
probably general at this date. Upland birds were presumably delayed after this date, and birds 
continued to move around the region until June. After mid-June, birds were seen throughout the 
region from the plateau areas, with birds in all areas explored. Unfortunately no one area was 
sufficiently well covered as to give indications of breeding densities. Defended territories 
generally corresponded to the later occurrences of broods, and by mid-August there was no sign of any 
break-up of the characteristic family parties. Some early territories were quickly deserted, and 
doubtless there was a pool of non-breeders establishing only transitory territories. There were no 
indications of flocking of unmated and failed breeding birds as reported by Salomonsen (1950a). 

BREEDING 

The first broods were discovered during July, the earliest of an estimated ten young birds at the 
edme of Upper Marsh on 4 July. An adult with at least five young was seen near Quebec on 9 July, a male 
with four young near 612 m on 21 July and there were five fledged juvenile birds at 612 m on 23 July. 
Subsequently, many other family groups were reported from a variety of sites. 

It is interesting to note that, although no Ptarmigan nests were found, on two occasions eggs were 
found amongst Salix glauca scrub on the slopes below the Crusties in the absence of any nest structure 
or indication of breeding. 

FEEDING 

Sequential collection of fresh faecal material gave some indication of the plant species taken 
by Ptarmigan, and from subsequent analysis it appears that the important species is Saiix glauca which 
features heavily in the pellets collected. 

Analysis of faecal pellets was carried out along the lines of Owen (1975), and the relative 
abundance of items found is shown in Table E13.1. Faecal material was collected from the same male 
bird above Base Camp, and gave results similar to the work by Weedon (1968) and Moss (1973). Ptarmigan 
select for the most nutritious food and those foods taken also depend on seasonal availability (Cramp 
and Simmons 1979). In the light of their movements over the summer (above), it seems quite likely 
that selection for the most nutritious foods in Eqalungmiut Nunat follows a similar pattern to that 
of the White-fronts (section D8). 
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TAUJE E13.1. Percent age composit ion of Ptarmigan (Igopus mutus) faecal pellets from Eqalungmiut 
Numit, 1979. (Based on 100 point scores on a microscope sample after Owen 1975). 

May 22 June 16 July 21 August 11 

Saiix qlauca shoots, buds and leaves 97 90 86 88 

Betula nasa shoots, buds and .1 eaves 2 1 2 3 

t'acclniurn berries - 

 

petrum berries 
 

Unidentified material 1 9 11 7 

MOULT 

The moult is timed to coincide with changes in vegetation through the season, particularly with 
regard to the female. On arrival both sexes were in full winter plumage, but as early as 12 May, a 

female was seen showing the first signs of moult, with a few grey feathers on the nape. By the end 
of June, all females were in summer plumage while the males retained their worn winter plumage. The 
males first showed signs of moult in early July, with the first seen in full summer plumage on 17 July. 
Subsequently, almost all birds seen were in full summer plumage until our departure on 20 August. 
For detailed discussion of the moult and its implications, see Salomonsen (1939) and Dyke (1979). 

44. 

-ç 
- 

'I.  

Fi ll RINGED PLOVER (Ciradrius hlaticula) 
A. 5. Fox 

The hi j Pt over is a passage migrant in west Greenl and and may well be a regular breeding 

Kp,n I is in ('octal n areas, it is an ext remely common species in most parts of east Greenland and north 

from Qanaq. In all these areas, the bird nests in high arctic habitats, yet in low arctic west 

(1 roe niand it is local in summer. Most records of nesting until recently were not proven and generally 

coastal. The exact status of this bird remains obscure and the group was unable to prove nest ing in 

Fqalunginiut Nunat . For the past 17 years, the Ringed Plover has occurred during the summer 2,5 km 
from Finelre Dtrmfjord Air °ase and has been proved nesting in the last 5 seasons (S. Malmquist, pers. 
comm.). Mere the birds bred in situations very similar to the conditions of Kk dunes and the 
following represent all sightings from Eqalungrniut Nunat:- 

23 May - 1 pair on the fringe of the fjord on the edge of the Kmk sand dune complex. The 
birds were considered a pair, male and female, but showed no breeding activity. 

28 May - 1 pair on a popi ad,lacent to Long-tail Pool, Kik Marshes. 

16 June - I bird, Long-tail Pool, Kuk Marshes. 

10 June - 1 pair, long-tail Pool, Kik Marshes - no suggestion of breeding, although the birds 
seemed loath to move elsewhere, despite attempts to catch them. Also noted in 
similar circumstances on the following day. 

13 August - Several birds calling over the Ymlc Marshes. 

14 August - A group of 9 birds flying around Ek Marshes. This flock included at least two 
adults and two immatures; the remainder were not ascribed to age groups. There were 
a further two adults feeding around the pools of K'3k dunes and later another pair 
of adults with two birds of the year feeding on the shores of Long-tail Pool. it 
would seem that all these birds were different individuals :esulting in a minimum 
of 15 Ringed Plovers on the Kuk Marshes complex. 

The distribution of records merely reflects the observer cover on the Kik dunes system. It 
seems likely that the birds appeared during mid-May and were present throughout the season, with a 
considerable build-up during mid-August as the population was swollen by migrants. If this type of 
habitat constitutes nesting area, there appears no shortage of breeding sites along North and South 
Vat leys. 
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E15 PURPLE SANDI'IPItR, (Calidris maritime) 
A. D. tox 

The Purple Sandpiper is a low arctic species, breeding from Nap Farvel to Melville Tlugt on the 
west coast of Greenland, the most northerly station recorded being at Ryder Island, 74034N. It 
breeds mainly in the interior of the region forsaking the winter coastal quarters. Salomonsen 
(1950a) states that the species is rarely found more than 4-5 km from the nearest fjord and is most 
abundant at 100-200 m above sea level, nesting down to the fjord margins. 

An unobtrusive species, the Purple Sandpiper was found breeding at eight sites in Eqaluegmiut 
Nunat, but was probably overlooked elsewhere. All bar one of the breeding records were more than 10 km 
from the nearest fjord system at altitudes between 400 and 600 m above sea level, the exception 
being a young bird near Niaqorssua on 3 August, perhaps the first indication of a movement from higher 
altitudes. 

ARRIVAL AND DISPERSAL 

This species appeared initially at lower altitudes, following the thaw and moved to higher ground 
as the season progressed. The first bird was flying around Upper Marsh piping loudly at 22.00 hours 
on 6 May, with another flushed the following day from a wet runnel draining from Upper Marsh. Birds 
were noted on and around Kk Marshes on 9, 10 and 11 May and later on the fringe of the upland zone 
with three birds below Romeo and Quebec on 21 May and one on the shores of Fish on 26 May. 

BREEDING 

The first sighting during the nesting period was from the marsh south of Axewater 'blade' on 
27 June, although none was seen in the area subsequently. No courtship display was seen, but a pair 
was watched near Teilhard Tarn from 1 July throughout the month, frequently being seen in the 'rodent-
run" distraction display in the presence of humans. During the last two weeks of July, many breeding 
records were confirmed by alarm calls and distraction displays. In addition, a family party of two 
adults and three almost fledged young was found on a small marsh next to the west end of Lake 27 on 
27 July. One of the adults of this family was watched, without human disturbance, swimming across 
c. 5 m of open water which in places was 40 cm deep. 

All records were from essentially similar habitat type, consisting of dry barren areas adjacent 
to either lake margins or to small marshes with some areas of open water. This type of habitat was 
most common in the inner parts of the high plateau and probably accounted for part of the distribution 
of breeding records. 

During late July, many observers were based around Atanrssuk at a time when adult Sandpipers 
were protecting young and were thus more conspicuous than at other times. It seems likely that much 
of this area, undisturbed before this time, was consequently well censused. 

Eight pairs in an area of 750 kin2  represents a considerably lower density than that found by 
Longstaff (1932) of 1 pair per 1 km2  at a coastal site. 

E16 SNIPE (Cailinago gailinago) 
A. D Fax 

The Snipe breeds throughout North America and as close to Greenland as Labrador. Three sub-
species of the bird have been shown to occur in Greenland, making a total of 17 accepted records up 
to 1967 (Salumonsen 1967a). The Scarcity of records makes the following series of observations all 
the more notable. 

23 May - 13.15: 1 bird flushed from the marshy area at the south west end of west Eqalungrniut 
tasia. The bird was disturbed from feeding at the edge of a small pool and 
flew off towards Kiik dunes area. 

10 June - 14.50 - 15.15: Heard drumming over Observation Hill near Base Camp, with reports 
of 'Tick-tocking' at this time. Later a bird was heard drumming from the 
vicinity of George Eliot Marshes from the slopes below the hide. Drumming 
commenced again around 16.48 and continued for at least ten minutes. 

15 June - c. 18.30: Bird drumming over Kiak Marshes until at least 19.15 hours. 

16 June - Drumming again over Kiik Marshes for much of the afternoon. 

26 June - 21.14: Drumming over George Eliot Marshes for almost 30 minutes heard from Llyn 
Anne area. 

This appears to constitute the first record of displaying Snipe for Greenland, although the 
record has not been accepted by the Sjaeldenhedsudvalget, the Rarities Committee of the Danish 
Ornithological Society, since field notes of the bird were not taken at the time. 



E17 RED-NECKEI) PIIALAROPE (Phalaropus jobatus) 

A. D. Fox 

On the west coast of Greenland, the Red-necked Phalarope breeds in abundance from Kap Farvel up 

to Upernavik. In Eqalungrniut Nunat it was the most abundant and widespread breeding wader species, 
characteristic of smaller lakes and ponds in marshy areas. The species was absent from the larger lakes 

and many of the upland lakes lacking cover about their edges. Birds were noted on stretches of Afon 
('bar along swiftly flowing sections of the river where there were adjacent wetland communities. 

ARRIVAL AND DISPERSAL 

The first bird was noted on Kk Marshes, 10 May when disturbed by a goose, but the main arrival 
occurred during 16-20 May when birds were seen from many suitable sites in the lowlands, with 1arger 
numbers appearing fro 23 May to the end of the month. This arrival is generally earlier than records 
from west Finland (63 15'N, 1-lilden and Vuolanto 1972), but corresponding to dates given by Salomonsen 
(1950a) for west Greenland. No large aggregations were seen during this early period and birds were 
paired on arrival contrasting with the different times of arrival found by Tinbergen (1935). Both 
Timinerman (1949) and Salnmnnsen (1950a) state that birds congregate in favourable feeding areas before 
dispersal to the breeding grounds, and it seems likely that this results in Phalaropes arriving at the 
feeding areas freed from the thaw. In this way, the species is able to commence nesting following 
occupation of the breeding areas (Barry 1970). 

Initially, birds were present on Knik Marshes, later appearing on Afon Char, around Aberchar, on 
George Eliot, Lakesmeet and along the Eqatungmiut tas to Ridgeway Marshes. Birds appeared on Upper 
Marsh in early June, and during the latter half of the month birds settled in suitable habitat on 

upland lakes. 

During the nesting period, an excess of females was noted resulting from females dissociating from 
the incubating males. During late June and early July, the hen birds departed (presumably before 
commencing moult) which with the males incubating contributed to a decline in sightings at this time. 
During July, males were protecting newly hatched young, with a corresponding preponderance of vociferous 
males and increased sightings. Rirda commenced movement out of the area during the latter half of July, 
with the last female seen on 16 July, by which time many of the young had fledged in the lowlands. The 
first moulting males were seen on 17 and 18 July and most family groups had moved off the plateau by 
early August. The last Red-necked Phalaropes seen were 25 (mostly immatures and the largest number seen 
together in Eqalungmnuit Nunat) on Long-tail Pool, Kuk Marshes on 14 August (see Figure 1117.1). 

i1EL WINTER  
MAY JUNE JULY AUGUST 

I- iim 17. 1. Riot hiP 1 (fl 01 iR il-necked Pliat itrole ( 11sJuro;as Jobotus ) oiht ings throughout 
oiu't:Ier 107.1 , based in lurai,r i.nmpoi-v lien. 

MOUI,T 

After the first moulting male was seen on X-Ray Pass on 17 July, the decline in sightings probably 
retlec.tcd departed females and the skulking behaviour of moulting males. The last summer-plumaged male 
sas seen on November on 11 August, the last record away from Kñk Marshes. 

tIRE ED 1NG 

In Ealungmiut Nungt, 29 confirmed cases of breeding were located. Two pairs were found nesting 

in 1 km2  censused on Kmik Marshes, but there were 01) to 27 birds present in this area during mid-June 
and doubtless more pairs bred than suggested by nest location Similarly, it is thought that as many 
as five pairs nested at George Eliot and probably rather more than the two pairs discovered bred on 
Upper Marsh. At the end of June, up to seven pairs were resident on Phalarope Pool, but it is not 
known if all these birds bred. Few area,  were covered in sufficient depth on suitable dates to determine 
breeding densities on the uplands, but on the basis of territories consistently held over several visits, 
there would appear to be 9 pairs present in a land area of 20 km 2  between Foxtrot, Quebec and Lake-line 
with similar densities elsewhere. Breeding densities on the uplands were noticeably lower than in the 
lowlands, due principally to the oligotrophic nature of many plateau lakes and the resultant lack of 
suitable cover and nest sites. In spits of this, breeding birds were frequently encountered on the 
uplands up to 500 m altitude, with birds raising young at two sites (Uniform and below 601 m) above the 
050 n contour. 

The first nest was located at Aberchar on 12 June, with nests and eggs found through until the 

beginning of July. Arrival on the plateau was delayed compared to the areas below 200 m, but this species 

was able to exploit the shallows of thawing lakes from the early stages with the first nests located in 
the uplands during the first week of July (see Figure E17.2). 
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Figure E17.2. Distribution of discovery dates of Red--necked Phalarope (Phaiaropus lobatus) broods 
(regardless of age) in Eqalungmiut Nunat, 1979.  Abicea as in Fig. E17.J. 

Nests and Nest Sites 

Twelve nests were found in all, generally by flushing the males from eggs. Seven were from lowland 
sites, five above 200 m. All were situated on small hummocks in marshes with the exception of a nest 
found on the slopes below Observation Hill which was within a Saiix giauca stand in a drainage runnel. 
Several sites had experienced considerable elevation of the water table after nest construction, leaving 
the nests on small dry islands. Most were rather exposed, but as the Eriopbarum angustifolium cover increased, 
the nests became well camouflaged. 

Nests were all positioned less than 20 in from open water, most less than 10 m. In all cases, the 
nests were constructed of grass and Erioptrum and some were hoed with feathers. All nests found held 
clutches of four eggs with apices pointed inwards. 

Egg Measurements 

Two clutches were measured (Table E17.1) fitting well with values quoted in Salomonsen (1950a) 
and Harrison (1975). 

TABLE E17.1. Measurements of eggs from two Red-necked Phalarope clutches, Eqalungmiut Nunãt, 1979. 

LENGTH BREADTH WEIGhT LENGTH BREADTH WFTGHT 

(mm) (mm) (gm) (mm) (mm) (gm) 

29.8 20.9 5.5 31.1 21.7 7.0 

30.3 20.7 5.5 31.3 21.2 6.9 

30.1 21.6 5.5 30.6 21.7 6.9 

31.0 20.6 5.5 29.9 21.5 6.7 

E18 GREY PHALAROPE (Phalarupus ful icarius) 
.4. D. POx 

In west Greenland, the Grey Phalarope breeds in the northern low-arctic areas from flisko Bugt 
to the hipernavik District, although in Canada it extends further south (Godfrey 1966). Throughout 
this range, it is restricted to islands and skerries along the coastal zone. By contrast, the birds in 
east Greenland are present in the high-arctic, but nest on essentially mainland sites. The one record 
of s bird from Eqalungrniut Nunat is thus of considerable interest. The bird was seen on 2 July at 
Boulder Lake where it was apparently roosting on a very small marshy island. In an attempt to secure a 
better view of it, the bird was inadvertently flushed and not subsequently relocated. Considerable 
searching of the area in subsequent days failed to reveal the bird again. It was in full breeding 
plumage at the time when breeding birds would normally have been nesting. The unusual nature of the 
weather on the preceeding days (sectioni Ji) might contribute to an explanation of this extraordinary 
occurrence, but the origin of the bird must remain obscure. 
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E19 
RING-BILLED GULL OR COMMON GULL (Larus delawarensis or Larus canus) 

A. P. Fowles 

At mid-day on 1 July a gull was seen resting on the water at Aberchar. As the observer (JM) 
approached, it took off and flew southwards down the lake. The following details were recorded 

The bird was an adult with steel-grey mantle and wings, black wing-tiPs with white 'mirrors' and 

the legs were pale ove. 

and the eyes more obvious than in 
li The head was considered to be more bulky, nce of an eye-ring. The 

the European Common Gull and this may have been attributable to the prese  
observer was not aware of any band around the bill. 

This record has not been accepted by the 
SjaeldenhedsudVlget, the Rarities CommiLtee of the 

Danish Ornithological Society. There have been four records of Common Gull and no records of Ring-billed 

Gull in Greenland up to 1967 (Salomonsen 1967a). 

LESSER BLACK_BACKED GULL (i.rus fuscUS) 
A. P. Fowles 

E20 

 

On 3 July the Gullery was visited at approximatelY 20. them was what was 
00 hoUrc. A group of c. 30 Glaucous and 

8 Iceland Gulls had gathered on the sandur mudbank below the colony and amongst  
considered to have been a Lesser Black_backed Gull, most probably of the Scandinavian race L. 

f. 

intermedius. 
The bird had the dark mantle and wings of L. 

marinus but in all respects the size and shape 

were of the proportions of the smaller species. Unfortunately, light 
conditions were not good enough 

d and the bird 
to ascertain the colour of the bare parts against the refective surface of the wet 

mu  

did not fly to enable a view of the underwing pattern. The size was particularlY striking in comparisiofl 
with the noticeably larger Glaucous Gulls and the bird was of similar size to the Iceland Gulls present. 

This record has not been accepted by the 
Sjaeldeflhed5vEet the Rarities Committee of the 

Danish Ornithological Society. Salomonsen (1967a) mentions 2 
- 4 sightings in west Greenland up to 

1967, all of the L. f. graellsii race. 

1:21 
ICEJ.AII) GULL (Larus jlcrucoidss) 

A. P. 

This Iw-irrel ie oi,'rirK is nsf ii,ted Ii, the west ir.it I rum Kaf) Farvel to tiperrr.rvik. 'fire 

Iceland Gull always nests in asseiStlifi with other seahirds ann is Lound almost exciuni lv  

,ntinfl1 in the interior fjord country where I favuUrs sLeep eli Its lacing fjords. S,tl,inIOnseu 

(1250a) claims that '' it breeds consistently helr,w Glaucous Gulls'' and that ''in mixed (5ilUflL('O the 

i mucous Gull terrori sea ml 1 other species and is part muu I ar Ly addicted to attack and pursue Iceland 

Gull in when they approach its terr i tory" 

Contrary to I his, in 
Eqai ungmiut NunAt. hntth species acre I ritermingled with eact other, though 

w
ith  a tendency for the Iceland Gulls to he lower down on the cliff, and there was no 

e idenc&' of 

haraSseiflent by the larger species. 

An cot imated 50 pairs were present at the Gui 
lery (see also sect ion E22) and there were no records 

o e f i titer solitary nest ing or the presence of immature, non-breeding birds. As with Glaucous (iii 1 
ek of August and nine juveniles 

it appeared that the ma,lority of the young fledged during 
the first we  

were ringed. 
Away from the colony the only sightings were in the area of Kuik Marshes 

ten on 10 May, two on 

23 May and one on 28 May. On each occasion those were midu Its flying purpose fin 1 y along South Valley. 

[22 
GlAUCOUS GtJLI. (Larus hjperboreUi) 

It. P. Fou,'lCP 

The Glaucous Gull breeds along most of the Greenl
and coastline and is one of the connrmonrmst sea- 

hi rdm.. it is predomi 
nantlY col oem at alt itough sol itary pairs do nest on the 

astal isi rundo and, less 

frequentlY, in the outer rep ions of the fjords. The colonies are usually found at great heights along 

the fjords, although they have a1u been 
lakes in the I nterior. They corral st 

n recorded on cliffs facin 

of 
fjords, twenty to fifty pairs and are genera] ly in association with ot her seabiruls. In such places 

it is said that the Glaucous Gulls ''invariably place their nests 
above thosE of other species" 

(S.tlomunsefl 1950a) 

On 3 July a mixed 
colony of Glaucous and Iceland Gulls was discovered on a near-vertical cliff 

facing the fjord, 4 km south-east of Niaq ht to be present. orssua. Although it was imp ossible to see the whole of the 

200 a cliff face, an estimated population of 
30 pairs of Glaucous Gulls was thoug 

The adult birds spent much time ronsting on the mudbanks 
below the cliff or making regular feeding 

flights westwards down the fjord. 8hen 
the GullerY was visited on 2 August many juveniles had 

already fledged, though some could still be caught and eleven were ringed. 

Two pairs nested away from the colony, on Niaqorssua itself. One pair was on a broad ledge 150 a 
up the 300 a west face of the headland; the other pair raised two young to fledging 

Ofl the top of a 

large (6 a high) rock on the shoreline of the south face. 
from the immediate area of the colony. On 28 and 29 May 

There were only three sightings away  
a single adult was observed flying across Kk Marshes at a Iteight of approximatelY 3 m, as if 

searching for food; on 6 August an 
adult glided slowly down Goose Valley from DZ. There were no 

records of immature, n-hreediflg birds. 
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E23 GREAT BLACE-BAEKEI) GULL (L.cis ,arrus) 

A. P. Towles 

In western Greenland the Great tllack-bacIed Gull i s found in the low arctic, n I y hr''edi up from Nap Ilirvel to Upernavik . In the summer it favours coastal waters where there ace suitu hip islets, but it is also found in the fjords. Ringing recoveries have oliown that it iSsc-deotary in Greenland, 
frequent ing the open water of the inshore zone during the winter months. 

There was only one sighting in Eqalungmj Ut Nunt . An adult flew up South Val ley past Kk tIarhes on 7 May. 

124 BLACK GUI LLEMOT ( ii'ppha5 
A. P. Fowles 

The Black Guil lemot is found along the greater part of the Greenland coast and breeds as far north 
as open water occurs in summer, i.e. the entire west coast up to Washington Land and as far north as 
Scoreaby Sund on the east coast. Salomonsen ( lOSha) considers it to be by far the most common seahird 
in Greenland. 

.1 single colony was located on the southern side of Niaqorssua amongst the crevices of a 30 m 
cliff face. During the first visit (3 July) a single nest containing two eggs was discovered I m from 
the top of the cliff and approximately 0.0 a into the crevice. On 3 August this nest contained two 
large chicks and a further four nests were found (mainly by watching adults as they flew back into 
crevices to feed their young). The following day an attempt was made to catch these birds but the 
chicks had apparently fledged the previous night. Indeed, as the ringer abseiled down the cliff, a 
chick leapt out past him and fluttered down to the fjord. A maximum of 28 adults was observed on the 
water below the colony on 16 July. 

1 25 SNOWY OW! (Nyctea scandiaea) 

A. P. Fowles 

In Greenland, the breeding range of the Snowy Owl is restricted to the high arctic region 
inhabited by the Collared Lemming. It does not breed outside this area, but small numbers regularly 
visit the west coast, most frequently in winter. The usual winter range is to the north of Disko Bugt 
but invasions following "Lemming Years" extend far south along the west coast. "Subsequent to an 
invasion the Snowy Owl may stay one or more years in south-west Greenland and consequently it is 
possible to encounter the owls there at any time. The odd wanderers to the west coast are usually met 
with in the interior" (Salomonsen 1950a). 

On 17 July, an adult male was observed roost ing on a boo tder above Echo. The bird was asleep for 
five minutes and then woke, preening for a further eight minutes before flying off in a westerly 
direction. 

Steen Malmquist (pers. comm. ) observes Snowy Owls as almost annual summer visitors to Sndre 
Strmfjord Air Base. 

E26 SHORT-EARED OWl. (Asio fJmmeu) 

A. P. Fowles 

Short-eared Owls are occasional visitors to low arctic Greenland and by 1967 there had been 37 
authenticated records from the west coast (Salomonsen 1967a) Salomoosen helieves that Icelandic birds 
are responsuble for the records south of the Nuk District, whilst further north it is thought that 
American bi rds are involved. It is possible that the owls from Eastern Labrador overshoot on their 
spring migration, continue to follow the coast up to southern Daffin Island, and then cross the Davis 
Strait by following the ice-horder. 

On 20 June a single bird was flushed from a clearing amongst willow scrub near Aherchac. Although 
very similar to the European race it was felt that this bird was rather more rufous and heavily marked 
than the mustard-brown colouring of British birds. The following day the bird was flushed again from 
the same area. In July a Short-eared Owl primary was picked up from near Aherchar. 

3c 
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F 27 WI ItATI Alt ( ocean t 1 io'nao tin 

The t'I'ntr,ar breeds in 1ev, ret ii' west ilreenl  and  , extending north as Icrr as Qanq lust net 

Sri' I  vi ng dot i  ng tire t irs L hN I I of May and I cciv i rig Green land I ron I he mitid I e of August onwards 

The fi rst liheatear was observed in the lowlands on 7 May, although subsequently the species was 
largely restricted to plateau areas, probably as a result of the ]uck of suitable nest sites at tower 

ill itudes. 

10 to 15 birds in r iocks of two to l'our were seen on the DZ slopes during a  blizzard on 31 May ,  

probably driven clown from the plateau to where the ,now ci)Ver was not complete. 

Dire to observer coverage tiring largely rest rioted to the trial coids dun rig May and early Jon,' 
relativity few Wheatear nests were found. This fact together with the relative inaccessibility of 
marcy nests gave little inforirration on the timing and breeding success of nesting pairs. Nest building 

was w i Lii esa ii bet weeri 22 its v ii nit 14 June (ft pairs) and nest I i n its were r i ng,d bet wr'i' n 7 and 15 Jul t' 

at thou Ii hate Icing pro ha hl y cornrcierieed up to a month earl icr ,j udg hit I ri irs nes t -bu i I cli rig dates. 

Nest sites were exclusively in rock faces in crevices up to CbS m deep; sot betty aspr'cts (south- 

east to south-west) were Icivoured in Il ,iut or 13 nests, prr'sicmabli linked to iNcr,-a,,,'ct temperatures 
roo.i/or better feeding sites on southerr'i-fctcinq slopes and ilti Is. 

1718 RAVFN (Corvus corax) 

The Raven is common in the los arctic and southern high arctic regions, more frequc'ntl 

encountered in the interior than on tIre coast 

Ravn'ris were present in tiqalungmiot Nurcat when the expect c tion arrived and breeding pairs kept such 

a low profile that out i' three nests were lcicati'iI . Itowever, non-breeders were conspicuous as they 

frequented loirk-out 1)01 nts I bruughout May. Cotrn;uderabi e movement was net heed in the early even i rigs as 

they presumably sought a communal roost ; a maxi tiroti of 58 were recorded on 24 May head i rig south--east 

down Goose Valley. 

The tendency of famil ies to remain in the vicinity of the nest after the fledging pi'riocl was 

evident and suggested that pairs bred at the following sites'. Otrplral is cliffs, Needle Cairn flights, late 

lii' ci' Crags and Fqalungmiot noat . The wbaieback at Aberehar attrcnr'teil regular concerit rat ions (rip to 

lC but had  no suitable nest-si te. Only three sites were corifirnci'il as being definitely occtrpied: 

f r:rrijir i t soft, Haven Chasm and a cl ft 250 m from Gyrfalcon eyri e F. The high preport ion of old nest-sites 

suggests that Greenlandic Ravens share the habit of Furopean birds in iii ii ising fonir or live nest -si tea 

sit bin their territory over a penal of years. 

The sight of 48 Ravens on the protirid toget hi-r on 23 June was unjirecedi'rrl ed . Alt hotorli the 

rriajority were clustered into an circa of some 1(10 crc 2  I here (lid not i;e em to he any cart err there to ar,c,00rit 

h-in the list bering. Nunrbers in that area dwindled over the next f ew days and the aggregat ion had 

apparently left Goose Valley by 27 June. 

The cnncentrat ion of Ravens throughout tttst'ason in Goose Valley did not seetr ti.pieal for the 

ri'1; ion as a whole. Observer coverage was birised (sect ion 04) but nonetheless very few birds were seen 

away from the vat icy apart from a haridtnri of sightings of individuals on the p1 crteau . A 54 km walk 

in 3 July covering the western corner of the region failed to reerird a single Raven. Similarly, a 

10 km wal k in the north-easl.E,rn quarter failed to produce any sight ings on 27 July. 

licivens were often observed tirrni ng over vast amounts of 5ulaeomniumi tur9idum moss mat, presumably 

in search of insects and, more speci f icrilly, pupae which were in great abundcrnce. Ravens are 

olitiurturii St i' ann ivores and teruch to exploit locally corr'xrron I ood sources as they tuecome abundant. For 

example, several old pellets col I ected from hi-low the nest at fma,uitsoq (containing at least two 

dirwciy young on 21 May), consisted almost entirely of weeds of Ernpn'trum rugrumn. Two Mallard eggs were 

found that had been smashed open by a Raven and on 1 July a Raven was seen flying with a passarine' S 

egg held in its bill. On 3 June a Laplariul Bunting s nest was found below False Lyric Crag and measn.rre-

nients were taken of the clutch of live eggs. By the time of the return visit on 12 June the nest had 
been predated and several l-tavcns feat hers were caught amongst the surrounding vegetation. It is to be 
presumed that the Ravens present at the False Fyi'ie Crag had observed our activities and destroyed 
the nest as soon as we left the viciasty. 
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E29 REDPOLL (Carduelis fiammea) 
A. D. Fox 

The Greenland Redpoll is a very common breeding species throughout the low arctic regions of 
Greenland nesting on the west coast from Nap Farvel to Mclvii Ic ttugt . it is largely restricted to the 
interior and is practically absent from coastal areas as a breeding species. 

In Eqalungmiut Nunat, the Redpoll commonly bred in Sails giauca scrub from 0.5 to 2.0 m high, 
part k-iilar] y on the warmer south-facing s]opc's and in sheltered stream beds where the Saiix forms a 
denser scrub. The birds were noted foraging in many hsb.ital:s and were heard calling above the peak 
of 627 m, although they generally avoided bare rocky areas and the dry barrens of the tops. 

Observations were compi icated by the presence of the two colour morphs amongst cock Itedpolis as 
described by Salomonsen (1928). Although the white form was seen throughout the four-month stay, brown 
males made up the majority of observations (ratio 9.2:1). to contrast to the findings of Salomonsen 
(1950a) , the white morph birds generally possessed considerable areas of pink on the breast and head 
and were conspicuous and handsome birds. Mont' of the white cocks was shown to be pai red to nesting 
female Redpolls, although during a twenty-four hour observation period at one nest, a white male twice 
alighted near to the incubating female. Each time, the cock brcl dropped rapidly down to alight close 
to the nest, giving the subdued call note; the incubating female looked at the male, but did not assume 
the begging posture which formed the usual response to the arrival of the attendant brown male. 

ARRI VAT. ANN IIISPERSAL 

!-ledpol Is were present on arrival in liqal iingmiut Nunat on P May and Salomonsen (18.30cc) gives the 
arrival date of the species as the latter half of April. The species tended to be restless and wide-
ranging, but migrat ion through the area occurred throughout May and possibly into early June, with 
birds flying over generally north and east. Such movements were particularly noticeable up Goose 
Valley during the period 9 to 14 May and again from 26 May to the end of the month. The plateau regions 
were rarely visited during the early part of the project, but it seemed that the general pattern was 
followed with regard to altitude, with early arrivals restricted to the lowlands freed from snow 
cover, hut gradually moving to the higher parts later through May. 

Newly fledged young tended to remain in the immediate vicinity for four to f:i ye dais after leaving 
the nest, moving away from the nesting areas after this. Around Base Camp where dots i ed oheervat ions 
were made, the young of the year were noted around the nest site for only two days after fledging. 
The implication ii. that the liiiiicg birds can move up on to the plateau where the amelioration of conditions 
produces a burst of product ion to he explol ted by juvenile birds away from the main breeding areas. 
Although groups of young Redpo1 Is were seen on the uplands during June and July, large numbers of 
juveniles were not noted until August. Small parties of juveniles amongst patches of willow became a 
common sight towards the end of July, but from 31 July, larger groups began to move down off the 
plateau, following the wet runnels and Salix iauca streams past Base Camp. By 3 August, the movement 
had hi- corn!- more not icE's ii e and by 11 August had become a sobstant iiil flow with flocks of up to 120 
individuals invol red. This heavy passage cent inued up to the time of departure on 20 August, although 
declining after 15 August. 

hIRFI-IlING 

i-tong fi ight and court shi p were rartly observed, although cocks were si'en throughc oit Gi.iosc' \'al Icy 
delivering song display to a fc'mairr often fltishi'd close at hand. This was especially common in mid-May, 
hut such encounters never corresponded to nest sites found later. Three apparently male birds were 
watched fighting on the slopes below False Eyric' Crags on 19 May. 

Satomonscn (1950a) states that egg-laying lakes place from the latter part of May, a pattern 
fol towed in Ei1alurigmi ut Nun.t Figure 1729. 1 gives the distribution of first egg laying dates; those 
of incomplete clutches were calculated on the hasis of one egg laid per day. Clearly samph' size 
restricts the validity of interpretation, but the tiirnodal nature of the itistriliution hints at two 
distinct phases underlying the data, with initial egg laying taking place in late May and early June 
and later clutches mi ti ated during mid-July. The pattern is complicated by late nesting hi rds, but 
the suggest ion is that either sequential breeding or dooble-brociding occurs in the population. Itecc,rds 
suggest that the plateau birds nested later than birds at lower altitudes, with earliest nesting pairs 
breeding on the sunny slopes below False Fyri e Crags and on DZ slopes. lndc'ed , the first ful ty 
fledged young Redpnll s were seen on 11 June below DZ, suggesting a first laying date of at latest 21 
May, although as the young were well developed with no attendant adults, it seems likety that the first 
egg would have been laid as much as five clays before this date. The final clutch was commenced on 
21 July, giving a breeding season of two months durat ion, longer than that of any ether species in 
Fqalungmiut Nunat, and further evidence of the possibility of sc'qoential breeding or double-brooding. 

12345678 

Figure E20.1 . Dislrihjatic,n of !lrst egg- laying (Bates of Redpoll (corduiehi.s ftamiir'a) Iror,, 'it,; 
c r,oc,d lion' Camp m -O'!r t lgurc' F;20 .2), lar,'d on I lye day in tervcii s start ing from 

10 May, 1970. 

Some of the Saiix ylauca scrub areas in the cccl roninel s about Base Camp were watched on a regular 
basis, and a study of nesting Redpol Is was undertaken here. With hen Redpoll s flushing from the nest 
at 1-5 in range and the nest sites being so conspicuous, it was possible to locate the majority of nests 
within the study area. Details of nests and positions of sites arc shown in Figure E29.2. 
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Figure F29.2. Distribution of Redpoll (Carduelis fiamwea) nests around Base Camp, Eqalungmiut 

Nunãt 1979. Open triangles indicate suspected second broods. 

Nests and Nest Sites 

All nests located were found in the forks of Salix glauca scrub with one notable exception at 
"Brain Coral Mud" where an occupied nest was found on a bank of dry mud with no vegetation for consider-
able distances around. With this exception, all nests were constructed of dry grass with pieces of 
rootlets and small twigs woven into the structure. In one nest, substantial amounts of the lichen 
Alectoria sp. were incorporated, but generally the lining consisted of Salix arctophila down, Caribou 

hair and, especially in the later nests, Ptarmigan feathers. 

All nests were between 0.4 and 1.2 in above the ground, excepting the ground based nest. Most of 

the early eggs hatched before the Salix glauca had burst bud, so many of the nests were situated below 

the upper branches, concealed within the canopy. However, at least three nests were positioned at the 
very top of plants, and with the pale linings were extremely conspicuous, although none of the 
followed nests was predated. 

Incut tion 

Incubation was carried out by the female Redpoll, and although fed by the male at the nest, she 
made frequent feeding flights out of the area as well. 

Clutch Size 

No predation was observed at any of the sites. Clutch size ranged from five to seven; the 
distribution amongst size classes is given in Figure E29.3, the modal class was five eggs, the mean 
5.46. No trends in clutch size with respect to time can be seen in such a small sample, but there 
seems considerable scope for an investigation of this aspect with respect to temperature and day-
length. Infertile eggs were removed by the adults within hours of the hatching of the brood. 
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Figure F29.3, Distribution of c]iitch size (top), brood size (centre) and fledging success 

lower) of all located Redpoll ( Carduelis flawjnea) nests, EqalunRmlut Nunat, 1979. 
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Post-i ncution 

It was hoped to undertake a study of Redpoll diurnal rhythms similar to that of Ashirk and 
Franzrnann (1978). In the event, it proved impossible to complete the study, but the results of a 
single twenty-four hour watch are summarised in Figure £29.4 . The watch was carried out 
on 10 June when the puili were two days old, hatching commencing on the morning of 8 June. 

On every occasion, the arrival of the feeding male produced a begging response in the female 
with fluttering wings, bowed hack and open ga'e white uttering a piping call . On all but three 
occasions (93% of occurrences) the cock fed the female which later fed the nestlings after the depart-
ure of the male. The exceptions were when the female was absent from the nest when the male bird 
was observed feeding the young directly. 
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I igurs £29.1. Activity of Iiedpetl (Cerdueilis fiwirsi) purl rib at nest 4 (Figure £29.2). 

Breeding SUCCeSS 

An estimate of breeding success in terms of the proportion of eggs giving rise to fledged young 
was possible for a few nests. In respect of bringing at least one egg to fiying fledgi ing, all nests 
were successful. Mean percentage hatching success was 76.3% (=7) and nest success rates are plotted 
with respect to laying dstes in Figure £29.5. Incubation lasted 10-11 days, fledging taking nine 
days, considerably shorter than in (,the"  parts of the range of the Redpoll (Harrison 1975). 
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F gave i21,,5, lireeding success rules of ]iedlcii Is (:,irda-Jjrs I Iarmrsi) i1l time, Ii1uiigrtfuI 
Nunat, 1979, 

Egg MeaSurements 

Mean measurements of 19 Redpoll eggs were 18.09  x 13.26 ma 

Chick oeveiopment 

The pulli of two clutches were weighed to determi ic rates of' development.. Ti(,  results -show a 
rate of growth in both broods very similar to that found by (irinmlell (1943) in Churchill, Manitoba, 
and the plots of growth are shown in Figure £29.6. 
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130 ARCTIC 01:01011. (ca rdueils lorncmanni) 
7. Madsen 

According to Salomonsen (1967a) the Arctic Redpoll breeds in high arctic west Greenland, but 
has recenti y been found in Upernavik and Umanaq Districts where it is believed to breed. It winters 
in low arci ic Greenland and passage takes place from mid-April to late May in spring and during late 
August in autumn. 

There were four sightings of this species relating to six birds, all in May: 

11 May - A single bird above Kuk Marshes, hying off north-east. 

12 May - A single bird above Manx Take, flew off north-east. 

22 May - A pair rested briefly by the peak of the Crusties, later moving off in an easterly 
direction 

25 May - A pair together on the southern side of east Eqaiungmiut tasia. 

The dates suggest that these birds were passage migrants. 

Not LAPLANT) 0031134 (Calcirs iippenacus) 
J. Madsen 

The Lapland Bunt log breeds commonly in west Greenland, from the extreme south as far north as 

Qanaq District. In Eqslungmiut Nunst it was the most abundant bird, with densities highest below 
401) In on soul h-facing slopes (see sect ion 034) 

A full discussion of the timing of breeding, reproductive success and their relation to prey 
abundance is given in Madsen (in prep.). 

ARRIVAL AND DISPERSAL 

The first birds seen in Eqalungmiut Nunat were a pair on 7 May, although peak arrival occurred 
a week later, the males arriving 2-3 days before the females. By 20 May the sex-ratio was approximately 
equal and most birds appeared to be already paired. 
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Juveniles started to move off the upland areas during mid-July with up to 230 birds in the 
willow scrub leading down from Top Tarn to Upper Marsh and a visible passage of as many as 40 birds 
per minute passing ease Camp during early mornings in August. This passage resulted in largo, 
localised concentrations, with up to c.90 juveniles feeding on the seed of dense Puccinellia deschanipsioides 
stands at 103k Marshes and c.30 feeding on set seeds of Poa spp. at Aberchar in mid-August. 

BREEDI NC 

Throughout the breeding season a total of 70 nests was regularly visited. Where clutch initiation 
dates were known, eggs were measured and weighed using 5 gm Pesola balances. In four lowland and two 
upland nests, individual young were marked and then reweighed at regular intervals. 

The start of breeding was defined as the date when the first egg in the clutch was laid, this 
being estimated by: 

direct observation; 

calculation from dates of laying of subsequent eggs, based on one egg laid per day 
(Hussell 1972); 

length of incubation period; 

hatching date; 

size and development of nestlings. 

When the number of eggs remained constant for at least two days the clutch was considered to be complete. 
The time from hatching to independence of young is given as 25 days by Custer and Pitelka (1977). 

In order to relate changes in nest site distribution with vegetation phenology, a leaf 
development index was used, grading from unburst buds (0.00) to fully developed leaves (1.00). Data 
were pooled from 10 plants of Salix glauca and Betula nana, and on each of these 90 buds and leaves were 
measured at 4-5 day intervals from 27 May to 23 July. 

Nesting Habitats 

The highest breeding densities were encountered on lowland south-facing slopes, particularly where 
covered with dense Salix glauca scrub (as at DZ and False Eyrie Crag slopes). At higher altitudes, 
densities were lower and nesting was restricted to local patches of low Salix or Betula scrub. 

Figure E31.1 indicates that most located nests were found on slopes orientated between the west 
and south-east, with south-westerly aspects preferred. On these slopes, the sun thawed the soil 
earliest resulting in the first emergence of invertebrates which comprised the principal food of the 
Lapland Buntings. In addition, the slopes offer good nest cover of dense Caiainagrostis purpurescens 
sward with numerous tussocks and a dense scrub of Salix and Betula. 
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Figure E31.1. Aspect of all Lapland Bunting (caicarius iap.onicus) nests located in Eqalungmiut 
Nunit, 1979. 

All nests were situated on the ground below bushes or tussocks, but nest concealment ranged from 
none to complete, with one nest (subsequently predated) found on an open rock surface, whilst other 
nests were buried deep below the grass litter of the previous season. In one instance, a nest was 
totally concealed under a roof of dead grass, with the entrance placed at the end of a tunnel beneath 
the litter. 

Nest site selection changed as the season progressed, with caiamagrostis purpurescens slopes being 
the preferred habitat amongst the earliest nesting pairs, but dense scrub later becoming increasingly 
frequented. This change was correlated with the development of the leaves of Salix glauca and Betula nana 

(Figure E31.2). The scrub afforded greater concealment of nests and increased the complexity of the 
foraging enviroment, and indeed Furrer (1980) found a similar change from conifers to deciduous tree 
species as favoured nesting habitat in Fieldfares. 
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Figure E31.2. Correlation of nest site selection index of Lapland Bunting (Caicarius lapjnicus) 

with leaf development in Salix glauca. (see text for details). 
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Nest Construction 

Of 40 located nests, all were composed of dead grasses, occasionally with twigs in the outer layers. 
Thirty-four nests (85%) were lined with feathers - mostly Ptarmigan, twenty-four (607.) with Caribou or 
Arctic Hare fur and five (12.5%) with mosses. Only five (12.5%) were unlined. These linings have also 
been found previously (references cited in Howell 1957), although unlined nests seem to be unusual. 

Measurements of inner cup width were on average 63.5 ± 8.9 mm (n25) and depth 42.0 ± 9.0 mm (n22). 

Chr 0n01055 of Nesting Season 

Tb vents of the breeding season are shown in Table F31.1. Incubation averaged 12 days (range 
11-13, o10), mean fledging period 0 days (range 7-12, n13). 

TABLE 831.1. Phenology of the breeding season in Lapland Buntings (calcarius laptonicus). 

DATE 

14 - 16 May 

17 - 18 May 

24 May - 26 June 

9 June - 8 July 

17 June - 17 July 

4 July - 2 August 

EVENT 

Major arrival of males 

Major arrival of females 

Laying of first egg 

Hatching 

Fledging 

Independent young 

In the majority of lowland pairs, clutch initiation commenced 2-3 weeka after arrival (Table E31.1), 
with most starting about 7 June (a-49). However birds nesting on the DZ slopes started to nest 
significantly earlier than elsewhere (mean 1 June, n14, x 2  p <0.001). The early start in the DZ 
area was probably caused by favourable microclimate conditions, since Salix and Betula growth commenced 
earlier there than anywhere else and an early mass emergence of Eurois occulta caterpillars (section 
111) gave the egg-laying female buntings a potentially abundant high protein food supply. This enabled 
the newly arrived birds to begin egg-laying as quickly as was physiologically possible after pairing 
and mating. In contrast the colder weather on the higher altitude plateau probably caused a delay in 
arthropod production there and forced the birds to delay nesting. 
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Figure E31.3. Distribution of iirst egg-laying dates of Lapland Bunting (calcarius lapnicus), 
liqalungmiut Nunat, 1979. 

clutch Size and Egg Measurements 

There was no evidence of pairs producing more than one clutch, although second attempts following 
nest losses during egg-laying early in the season might have occurred and been included in the sample. 
The overall mean clutch size was 5.18 (range 3-7, n=70), although clutch size decreased towards the 
end of the season (Table E31.2), a phenomenon well documented in many bird species (Perrins 1965), 
including the Lapland Bunting (Hussell 1972). 

TABLL E31.2. Seasons] reproduct ive success in Lapland Bunt ings ( Calcarius lapnicus). The 
three categories of initiation times are explained in Figure 831.3. * and ** 
adjacent to figures indicate a significant difference between the meana, at 5% 
and 1% levels respectively, and the moans of the peals period  ()( 2  test). 

Time of initiation 

pre-peak peak post-peak 

Clutch size ± SE 5.41 ± 0.20 5.30 ± 0.15 4.10 ± 0.25* 
n 18 41 11 

Eggs hatched ± SE 3.78 ± 0.46 4.70 ± 0.21 3.00 ± 0.60k 
0 16 37 9 

Young fledged/nest ± SE 3.65 ± 0.49 4.63 ± 0.23 2.89 ± 0.57** 

15 36 9 

Percent of nests successful 82.4 96.9 77.8 

Percent of eggs which produce 
fledged young 67.5 87.4 70.5 
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Egg measurements are shown in Table E31.3; reweighing of some eggs show a mean daily weight loss 
of 0.021 gm (n=13). The weights are corrected to weights of eggs at the beginning of incubation. 

TABLE E31.3. Measurements and weights of Lapland Bunting ( Calcarius lapponicus). eggs. 

NEAN S.D. RANGE SAMPLE 
SIZE 

WEIGHT (gm) 2.6 0.3 2.0 - 3.2 67 

LENGTH (mm) 20.9 0.9 19.1 - 22.9 76 

WIDTH (mm) 15.4 0.7 11.0 - 16.3 76 

Reproductive Success 

The seasonal change in breeding success is included in Table E31.2. The pooled success rate was 
4.13 young fledged per female. The peak period was the 'safest in which to lay eggs and rear young 
because of more favourable weather conditions. Eleven out of the 14 pairs found in the DZ area 
started egg-laying in the pre-peak period and on average these pairs were more successful than the 
pre-peak pairs elsewhere. The DZ pre-peak birds raised 82% of the eggs laid (4.55 per female) against 
55% (3.00 young per female) elsewhere, however sample sizes are too small to show significances. 
The high fledging success in the DZ area was probably due to the superabundant food supply. At 
several nests piles of dead caterpillars were seen, ensuring food during cold periods. 

Of 254 eggs laid the total egg loss was 31.1%. Hatching failures contributed 11.8%, predation 
7.5%, abandonment 6.3%, flooding of nests 3.97, and starvation of young 1.6%. Egg predation is 
possibly enhanced by the behaviour of the female when the nest is approached. On the approach of a 
predator to about 1-2 in the female flies conspicuously from the nest leaving it uncovered (90% of all 
nests in the sample were located in this fashion). After hatching the female ran crouching to 2-3 in 
from the nest before flying up, making the nest more difficult to find. 

Compared to the reproductive success of the Lapland Buntings in Canada and Alaska where 1.7 - 
2.31 young/nest and mean clutch sizes of between 4.3 - 5.06 have been found (Custer and Pitelka 1977; 
Williamson and Emison 1971), the fledging success in Eqalungmiut Nun&t was high. This is partly due 
to a high predation rate in the New World, especially by Arctic Skuas. Another possible reason is that 
the longer breeding season in Greenland gives the birds more flexibility to choose the optimal time 
for egg-laying and the possibility of renesting if a nest is lost early in the season. 

Nestling Food Items 

Throughout the season caterpillars were the main diet of the nestlings in the lowlands, and pairs 
were seen flying long distances to the DZ area to catch prey where the caterpillars had the highest 
abundance. On the plateau where caterpillars had a lower density, adult Diptera were most important 
for the young. On two occasions young were seen being fed with the sporophytes of mosses, especially 
Polytrichum spp. 

Table E31.4 shows the food items brought to the nestlings by the adults at nests in both the 
lowland and plateau areas, however the dietary composition is atypical in lacking caterpillars. 

TABLE E31.4. Observed Lapland Bunting ( Calcarius lapponicus ) nestling food items. Observations 
made with binoculars or telescope. Unusually this sample does not contain 
caterpillars (see text). 

Valley Plateau 
PREY Number Percentage Number Percentage 

Adult Diptera 8 11.8 49 79.0 

Diptera larvae 52 76.5 6 9.7 

Aranea 8 11.8 5 8.1 

Plant material 0 0 2 3.2 

Growth of Young 

Figure E31.4 shows the growth of individual young from four lowland and two plateau nests. In 
all nests egg laying was initiated in the peak period and hatching occurred between 24 and 28 June. 
The mean growth rate was 2.3 gm per day in the lowlands and 1.8 gm per day on the plateau. From the 
fourth day after hatching to fledging the mean weights of young are significantly higher in the 
lowland (t-tests, p<0.05 for all daily samples). Although no quantitative measures are available 
from the plateau, arthropod production was lower there than in the lowlands. This probably meant 
that the adults had to spend longer searching for food, which ultimately meant a reduced rate of 
growth of the young. 

Usually young fledged nine days after hatching, although there was often one day's interval 
between the departure of the biggest and the smallest chicks from the nest (Figure E31.4). In one 
nest (nest 6 in Figure E31.4), it was noticed that in good weather the biggest young were always on 
the top in the nest, where presumably they would be fed first, whilst in bad weather they were 
sheltered from chilling in the bottom. On 6 July there was a snow fall on the plateau, and only the 
three biggest chicks survived from this nest. It is believed that such a feeding hierarchy was 
established by the parents, investing energetically in the young most likely to survive, and that 
this is an adaptation to critical conditions where the alternative might have been the total loss of 
the brood. Cullen (1957) noticed that similar "peck-orders" among Kittiwake siblings were only 
evident during periods of food shortage. 
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FIGURE E31.4. Growth rates of nestlings from six Lapland Bunting (calcarius lapponicus) nests, 
Eqa1ungmiut Nunât, 1979. Crosses indicate nestling death, dates indicate 
hatching dates. 

532 SNOW BUNTING (Plectrophenax nivalis) 
A. D. Fox 

The Snow Bunting is the most abundant and widespread of Greenland birds, breeding from the far 
south to the extreme high arctic areas of the north. 

In Eqalungmiut Nunât, the Snow Bunting was less numerous than the Lapland Bunting at altitudes 
below 200 m, but on the plateau region, it was by far the most numerous passerine. Its distribution 
was largely determined by the availability of nest sites and it was seemingly able to breed amongst 
high concentrations of Lapland Buntings wherever suitable rock crevices were available for protection 

of the nest. 

ARRIVAL AND DISPERSAL 

Male Snow Buntings were present on our arrival on 5 May, with summer-plumaged cock birds 
defending territories in the lowlands; only a very few birds were noted on the periphery of the uplands. 
Bertelsen (1932) gives dates of arrival on the west coast of Greenland (Table E32.1). The first 
female in Eqalungmiut Nunt was seen on 10 May, slightly later than reported by Tinbergen (1948) from 
Tasiusaq (Anginassalik) and expedition members had seen female Snow Buntings at SØndre Strmfjord Air 

Base on 3 May 1979. 

'rABLF: 532.1. Mean arrival dates of male Snow Buntings at different latitudes on the west coast 
of Greenland (Bertelsen 1932). 

LATITUDE 
MEAN ARRIVAL DATE 

600  31 March 

64°  
4 April 

67°  
30 March 

71°  
8 April 

740 12 April 

770  29 April 
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Early territories on lowland lichen mat areas often formed the basis of later breeding territories, 
while others appeared to be transient feeding territories before the occupants followed the thaw to 
higher altitudes. As many as three cock birds were showing vehement territory defence in early May 
in the unstable areas where Afon Char fed Manx Lake, yet all were later abandoned. 

Males were occasionally observed flying strongly north and east during May, especially during the 
early observation period at Kk Marshes but there was a far more dramatic passage of hen birds with a 
few males towards the end of the month in Goose Valley. 

After fledging, young birds remained close to the nest to feed and roost during the "night" 
period between 23.00 and 04.00 hours in late July. This pattern continued for a week to ten days, 
the young remaining with the parents and the entire family group often roosting close to the 
original nest site. After this, young birds aggregated into flocks of wandering juveniles, conspicuous 
from 21 July when up to 16 young birds were together around the Crusties and 25 at the west end of 
Atanarssuk ten days later. Subsequently, large numbers of young birds with some moulting males and 
occasional hen birds were encountered all over the plateau, with a maximum of c.65 near Spaceman on 27 
July, although family groups, presumably late nesters, persisted until at least 29 July. 

Once juveniles had formed large rosining bands, it appeared that the departure from Eqalungmiut 
Nunat proceeded rapidly such that by 10 August, a walk from Base Camp to the Walibanger area produced 
only one sighting of an adult male from prime Snow Bunting habitat. 

BREEDING 

From 7 May, cock birds in their territories spent much of the mornings singing, quickly 
attracting females on their arrival; the two birds then fed in close association. During these early 
days, copulation was frequently observed .ghe pairs within the lowland sites were all prospecting 
for nest sites by 23 May, and the pair by Aberchar began building a nest during the afternoon of 
the same day. The first egg at this nest was laid in the early morning of 28 May, this being the 
first egg-laying of the season. Breeding commenced first at lowest altitudes, with later nests 
situated on the south-facing slopes of the Crusties. Birds started nesting on the uplands in early 
June, continuing through the month until the last nest at Mistwater, where the first egg was estimated 
as being laid about 28 June. Despite the early start to the breeding season at lower altitudes, 
the sites at Aberchar and around Kük Marshes were deserted by early August and in no situation was 
double brooding suspected. 

Nest and Nest Sites 

The Aberchar nest was built on a basis of mud and moss gathered from a Polytrichurn hummock some 
1.5 m from the nest crevice, with construction continuing through until 26 May. The female almost 
exclusively constructed the nest, although the cock bird occasionally brought material, but did not 
contribute to the structure, generally only accompanying the female in her exploits or singing from 
a small Salix glauca bush above the nest entrance. After the base had been formed, grass and twigs 
were brought throughout 24 and 25 May to be lined with Ptarmigan feathers and hare down on 26 May. 

Other nests were similarly constructed, but the site of the nest crevice proved extremely 
variable. It had been hoped to link nest site posItion to nesting success, and although this proved 
impossible, the results summariae something of the range of nest sites utilised (see Table E32.2). 

TABLE E32.2. Summary of nest position parameters from 22 nests, Eqaluogmiut Nunt, 1979. 

(All values are meana ± standard deviation) 

Crevice Orientation Vertical ± 
450 63.6% 

Horizontal ± 45° 36.4% 

Site Rockfall 40.9% 

Rockface 59.1% 

Height above nearest break in slope 10.7 ± 19.6 m 

Depth of nest into crevice 61.3 ± 23.6 cm 

Distance from nearest open water 251 ± 220 m 

Sizes of territories based on regularly utilised song-posts noted on two dates at least ten 
days apart were mapped out. The areas of defended territory estimated in this way from six pairs were 
found to range from 10 700 m2  to 12 800 m2, increasing with altitude but decreasing with time, at 
least at the Aberchar site. It should be mentioned that all mapped territories were in situations 
where nest sites were not limiting, and the territories all abutted others for much of their border. 
In the absence of other breeding males, birds held far larger territories than at higher breeding 
densities. After hatching, adults collected food from outside the defended area, and at Ptarmigan 
Gorge, one pair regularly flew to pools some 600 m away to collect emergent chironomids for young in 
the nest. 

Incubation 

Incubation was carried out exclusively by the female and she was fed by the male as well as 
leaving to feed herself. It is interesting to note that during the day of laying of the last egg and 
the following day the female was away from the nest for long periods. 

Clutch Size and Breeding Success 

No predation was noted at any of the nests followed. From three nests, mean clutch size was 5.67, 
with a modal class of six. All followed nests were successful in bringing at least one of the eggs to 
a fully fledged young; however, considerable mortality was experienced by the plateau families during 
the early part of July when the snow and low temperatures were doubtless responsible for the many 
dead nestlings found in or around nests at this time. The mean hatching success was 4.22, with a 
modal value of four, but the mean fledging numbers fell to 2.88 (modal class 3) with several birds 
producing only one nestling. 
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FEEDING 

The onset of the cooler weather during early July had not only a profound direct effect on 
hatched young, but also affected the availability of insect food. It seemed that birds fed spiders 
and Tipulids to the young early on, but after the arrival of the snow showers and tower temperatures, 
large numbers of semi-emerged chironomids were taken from the strand lines above the lakes and pools 
of the uplands. In this respect, it seemed that birds within close flying distance of open Water had 
a considerable dvantage over other birds. It Would appear that, as with many other passerines, the 
nesting period coincides with maximum insect production and availability, but that during the subsequent decline of insect numbers after the emergence of fledged birds, the young birds, in large roaming 
flocks, change to a seed-eating diet, with seeds of Polygonum wiviparum particularly favoured. Adult 
birds also utilised plant foods on arrival and later, after breeding, birds were again noted feeding on 
seeds, especially amongst late snow lie and on many occasions the sporophytic parts of 

Polytrichum juniperinum were eaten. 

T33 RINGING REPORT 
P. J. i3elman 

INTRODUCTION 

The ringing party, consisting of a BTO A Permit holder (PJB) and two C Permit holders (PCD 
and PATE), joined the expedition in Eqalungmiut Nunat on 25 June. The catching of Greenland White-
fronted Geese during moult (first week of July to the second week of August) was given priority over 
the ringing of other species, and while some time was available for ringing pulli in this period, 
there was little time for mist-netting. Goose ringing is described in Section D10 and will not be 
discussed further here. 

Many watercourses in Eqalungmiut Nunât develop tall dense Salix glauca scrub (Section Ii). This 
woody vegetation attracts all passerines except Snow Buntings and is suitable for the use of single-
panel mist-nets. This habitat was netted irregularly during the goose round-ups, but more or less 
continuously until 4 July and after 7 August. 

The expedition left Eqalungmiut Nunat on 20 August and arrived in Sisimiut on 21 August. The 
tundra there lacked tail woody vegetation, but passerines were mist-netted in gardens in the town until 
26 August. The expedition spent 27 August - 1 September at Sndre StrØmfjord Air Base and an area of 
Salix glauca at Keglen was netted continuously until our departure. 

METHODS 

All birds except geese were caught in single-panel mist-nets or hand-nets, or ringed in the nest. 
Clap-nets for catching some non-passerine species on the nest or at bait were taken but not used. 
Special techniques were used to catch moulting and pulli Mallard which could not be induced to leave 
a lake by threat, but, if a ringer waited quietly, they would sneak into cover on an opposite bank 
where they crouched and could be hand-netted. Red-necked Phalaropes were caught using the method of 
Kagarise (1978), by leaving a hand-net over the nest and returning after a short interval to flush 
the bird. The adult did not always come back to incubate under the net, and the catching attempt was 
then abandoned. Many nests of Snow Buntings and Wheatears were in deep rock crevices and radio 
aerials were used like chopsticks to lift out and replace young. 

RESULTS 

Totals 

A total of 1691 birds of eleven species was ringed, comprising 935 full-grown and 269 pulli in 
Eqalungmiut Nunãt, 140 full-grown in Sisimiut and 347 full-grown at Sndre Strmfjord Air Base. The 
species totals are listed in Table E33.1. Some ringing was carried out on all but five days, with 
catching prevented only occasionally by rain, snow or wind. 

Eqalung,nut Nunat 

The only seabird colonies were at the Gullery where a few Iceland and Glaucous Gulls were ringed, 
and at Niaqorssua where there was a small colony of Black Guillemots, although none was caught. A 
single Ptarmigan was unwary enough to be hand-netted at Base Camp. 

Mist-netting was carried out intermittently near Base Camp and a few other sites until 7 - 19 
August when continuous netting took place at Lakesmeet. A large dispersal of juvenile Lapland Buntings 
was noted on 23 - 25 July (but little netting was possible just before and after these dates) which 
involvod recently fledged birds in body moult. Flocks of Redpoll were conspicuous from early August 
and those caught at Lakesmeet were mainly juveniles, as were most Wheatears trapped at this time. 

Si Si miut 

Redpolls were numerous in the town and all those caught were juveniles. Snow Buntings were 
feeding avidly in gardens on introduced Stellaria media; again all caught were juveniles. 

SØndre StrØmfjord Air Base 

Redpoll passage was heavy at Koglen, and involved mainly adults nearing completion of wing moult. 
The high proportion of adults contrasts with the situation earlier in August at Lakesmeet, and with 
their complete absence from gardens at Sisimiut. Two juvenile Arctic Redpolls were netted on 31 
August. Most Lapland Buntings caught were adults that had, or had nearly, completed wing moult. These 
were the only passerines found to be carrying large amounts of subcutaneous fat. 
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TABLE E33.1. Ringing totals in Eqalungmiut Nunit, Sisimiut and SØndre Strçbrnfjord Air Base, 
26 June - 1 September 1979. 

H 
H 

El H 
H 

0  
OH 

H 
- -E' 

H 
0 

H H 

H 
White-fronted Goose (Anser albifrons) 67 29 96 
Mallard (Anas platyrhynchos) 4 3 7 
Ptarmigan (raqopus mutus) 1 1 
Red-necked Phalarope (phalaropus lobatus) 3 8 11 
Iceland Gull (Iarus glaucoides) 9 
Glaucous Gull (i,arus hyperboreus) 11 11 
Wheatear (oenanthe oenanthe) 89 15 1 4 109 
Redpoll (carduelis flantnea) 246 5 106 310 667 
Arctic Redpoll (carduelis hornemanni) 2 2 
Lapland Bunting (Calcarius lapponicus) 524 152 31 707 
Snow Bunting (Plectrophenax nivalis) 1 37 33 71 

TOTAL 935 269 140 347 1691 

36 37 38 39 40 41 42 43 44 45 46 47 48 49 
JUNE JULY AUGUST 

Figure E33.1. Primary scores of Lapland Buntings (caicarius lapponicus) by 5-day periods. Means 
± 1 S.E. are plotted with sojid circles for males and open circles for females. 
All unmoulted and fully-moulted birds caught are included. 
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TABLE E33.2. Measurements (mm) and weights (g.) from West Greenland, 26 June - 1 September 1979. Adult wing and tail lengths 
were all measured before the moult, and juveniles caught before August are excluded. Weights of retraps are 
included. Data are listed in the format: Mean ± S.D. (n) Range, or in full for small samples. 

SAMPLE WING TAIL TARSUS SILL WEIGHT 
(maximum) 

?na5  pLatyrhynchos 

Lagopus mutus 

Phalaropus lobatus 

Larus marinus 

RISSa tridactyla 

Plectrophenax nivalis 

Ad f 

Ad d' 210 

Ad ct 103, 109, 109 

1Y 466, 518 

Ad 304 

2Y 

1Y 303, 310 

Ad 100.25±0.96(4)99-101 

1Y 102.10±2.14(87)97-109 

Ad c'd' 79.68±1.86(19)76-83 

Ad 76.40±2.03(15)73-80 

EY 77.75±2.15(146)71-83 

1Y 83, 84 

Ad Yc 96.35±2.06(31)93-101 

Ad 90.32±1.89(50)86-96 

1Y do' 96.67±1.83(24)94-100 

1Y 91.58±1.84(19)89-96 

1Y de 110.07±1.62(15)108-114 

1Y 103.58±2.01(19)101-106  

46, 48, 50 

185, 202 

122, 124, 129 

:14, 121, 125 

119, 119 

55. 00±1. 41(4)54-57 

58.51±2.12(82)53-64 

59.72±1.99(18)56-63 

58.43 ±2.28(14)55-64 

61.12±1.60(58)58-65 

68, 68 

63.03±1.70(31)60-66 

59.08±1.97(48)55-64 

66.35±1.77(17)62-69 

63.06±1.92(18)61-67 

69.80±2.54(15)65-74 

64.22±1.93(18)61-68  

19.0, 19.5, 20.0 

67, 79 

34, 34, 34 

31, 31 

33 

28.33±0.68(6)27.5-29.0 

27.61±1.14(83)24,0-30.0 

16.13±0.55(23)15.0-17.0 

15.77 ±0.55(26)14.5-17.0 

15.80:0.49(58)15.0-17.0 

16.0, 16.0 

21.52 ±0.65(32)20.5-23.0 

21.07 ±0.65(53)19.5-22.0 

21.68±0.56(17)21.0-22.5 

21.03±0.58(18)20.0-22.5 

21.17±0.72(15)20.0-22.5 

20.81±0.52(18)20.0-21.5  

21.0, 21.0, 21.5 

56, 57 

34, 35, 36 

31, 33, 34 

31. 32 

17.83±0.61(6)17.0-18.5 

16.82±0.56(83)15.5-18.0 

12.52±0.41(23)12.0-13.0 

11.94±0.48(26)10.5-13.0 

11.63 ±0.43(58)10.5-12.5 

12.0, 12.0 

14.19±0.55(32)13.5-15.5 

13. 50±0.42(53)12 .5-14.5 

13.44 ±0.43(17)12.5-14.5 

13.00±0.38(18)12.5-13.5 

13.70±0.53(15)12.5-14.5 

13.36±0.33(18)12. 5-14.0  

1330, 1340, 1410, 1620 

525 

29.2, 29.6, 32.9 

1640, 2040 

420, 430, 445 

365, 370, 390 

355, 360 

27.80±2.94(6)23.1-30.8 

28.84±1.85(89)23 .6-33.7 

17.97±1. 05(70)15.6-20.0 

17.34 ±1.12(76)14.9-19.6 

17.00±1.23(158)13.9-20.0 

17.00, 18.9 

30.08 ±2.50(80)20.8-37.4 

27.67±2.19(109)23.2-34.9 

30.15±1.62(26)27.5-33.9 

27.63±1.14(21)26.0-29.3 

4 0.09±2.18(15)37.5-45.4 

36.98±2.04(19)31.4-40.3 

Oenanthe oenanthe 

Carduelis flanvsea 

Carduelis barnemanni 

Calcarius lapponicus 



Measurements and Weights 

Measurements and weights are summarised in Table E33.2. All adult wing and tail measurements 
were taken before moult and, because of the effects of wear, are minima for the populations concerned. 
The first-year samples exclude juveniles caught before August, but can be expected to include a few 
birds that were not fully grown. The Great Black-Backed Gulls and Kittiwakes were shot birds measured 
in Sisimiut. 

Lapland Bunting Moult 

Lapland Bunting was the only species caught in reasonable numbers throughout the moult. Primary 
scores are plotted by international 5-day periods (Berthold 1973) in Figure E33.1. Females commenced 
moult later than males, but both sexes completed the moult at the same time. 

MOVEMENTS 

Three ringed birds showed local, movement within Eqalungmiut Nunt. A Wheatear pullus ringed at 
Axewater on 7 July was netted at Lakesmeet (5 km SE) on 8 August. A male Lapland Bunting pullus ringed 
near Doodle on 17 July was netted at Lakesmeet (13 km E) on 9 August, and a juvenile female ringed near 
Base Camp on 24 July was caught at Lakesmeet (2 km SE) on 9 August. 

Only one distan8 recovery has been reported; a Mallard pullus ringed in Eqalungmiut Nunt  at 
Lae 66 (67036'N, 50 47W) on 3 August was shot on 2 April 1980 at Atangmik, Sukkertoppen at 64 48'N, 
52 12W. This recovery fits the pattern of movements of Greenland Mallard (Salomonsen 1967a). 

DISCUSSION 

The primary aim of the expedition was to study Greenland White-fronted Geese and Eqalungmiut 
Nunat was chosen for its high goose density (section Dl). It presented only limited opportunities 
for ringing other non-passerine species. The priority of catching geese during the moult, and our 
departure from Eqalungmiut Nunat on 20 August and from Greenland on 1 September, before most passerines 
started fattening for migration, affected both the continuity and extent of the mist-netting that 
could be carried out. Nevertheless, few Redpolls or Arctic Redpolls have been ringed in Greenland 
and our catch more than doubles the national total for 1946-74 for both species (Salomonsen 1979a). 
The Lapland Bunting figures are also a useful contribution to the national total. 
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E34 BREEDING BIRD CENSUS 
A. P. Fowles, A. D. Fox & D. A. Stroud 

INTRODUCTION 

Although the planned 9 km2  transect of Goose Valley had to be abandoned (Figure E34.1), census 
visits were made to two of the 1 km2  squares during June. This information is insufficient to 
qualify as a full census, but it is felt that a reasonably accurate estimate of the breeding population 
was made. The lack of census data from this region of west Greenland and the high densities of Lapland 
Buntings make such a project a future priority. 

METHODS 

Wooden 50 cm stakes were used to mark out a census grid of five different coloured lines. The 
stakes were placed at the intersections of the lines and the unique two-colour combination on each post 
gives its position on the grid (BTO 1977). Nine grids were prepared covering most of the valley from 
K.k Marshes to Lake Hotel, with stakes placed at 250 m intervals delimiting nine 1 km2  squares. The 
stakes were prepared without prior knowledge of the terrain and proved inadequate for the task - the 
Salix glauca thickets in parts of the valley were up to 2 m high and the posts were soon lost from sight. 
Ideally, 2 m poles would be required with the identification combination painted in vivid 'day-gb' 
colours. 

The census was undertaken by mapping the predominant features of the grid, particularly areas 
of open water and the most distinct plant communities (Figures E34.2 and E34.3). The whole of Grid 1 
on Kük Marshes was surveyed in this manner, but only three 0.0625 km2  squares were surveyed on Grid 
5 on George Eliot Marsh. This process took six hours on Kük Marshes for the entire kilometre square. 

Two visits were made to Grid 1 on 16 and 24 June, three visits were made to each 0.0625 km2  unit 
of Grid 5 on 19, 20 and 21 June. On each occasion, positions and activities of all birds present were 
plotted in accordance with the BTO Instructions (1977). From these plots, a composite picture of 
nesting territories was built up using the criteria of BTO (1976). 
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Figure E34.1. Map showing extent of intended vegetation/breeding bird census mapping, shaded 
area indicates grids censused for nesting birds. 

LOCATION AND HABITAT 

Grid 1 was situated 3 m above sea level in the centre of Kiik Marshes, and its southernmost edge 
was approximately 100 a from the dune system (Figure F34.1). The grid straddled Manx Lake such that 

22% (0.13 km2) of the land surface within the grid was separated from the rest by a distance of at 
least 250 m across open water. The habitat composition of the study area is outlined in Table 34.1. 
Open water covered 43% of the grid area, whilst the remainder was mainly composed of short tundra heath 
(less than 25 cm high) and heath-herb communities, with dry land accounting for 0.57 km2. Of the 

available nesting area, 54.4% consisted of a dense cover of vacciniurn uliginosum and r.edum paiustre - a 

community only noted at this Site and at Pass of Jennings Dunes (see Figure E34.2). 
Grid 5 was a further 2 km up the valley from Grid 1 covering George Eliot Marsh, but including 

the salix giauca scrub below False Eyrie Crag and the Salix giauca-Betula nana heath-herb slopes to the 
Aberchar whaleback. The major habitat types are shown in Figure E34.3, with the majority of the 
0.1875 }çj 2  heath or scrub vegetation and hence Lapland Bunting habitat. The habitat composition is 
tabulated in Table E34.2. 

METHODS 

(i) Kiak Marshes are lowland areas thawing earlier than much of Eqalungmiut Nunat and hence 
form a staging post for many birds as they arrive on spring migration. The resulting long growing 
season gives rise to lush vegetation and high insect production. Consequently, flocks of Mallard, 
Long-tailed Duck and Red-necked Phalaropes persisted throughout the season and made population estimates 
difficult. A lack of exposed rock in the grid square accounted for the absence of Snow Buntings and 
Wheatears, while the lack of SaUx glauca scrub gave little nesting habitat for Redpolls. 

A total of 11.25 hours was spent censusing the grid on 16 and 24 June. Four species (Mallard, 
Long-tailed Duck, Red-necked Phalarope and Lapland Bunting) were confirmed as breeding, while a Snipe 
was observed drumming for two consecutive days and a Red-throated Diver was regularly present on 

Manx Lake. 

Mallard 
Non-breeding flocks which gathered on the larger pools of the grid confused the status of the 

breeding population. The behaviour of these birds suggested only two breeding pairs, and on 24 June, 
a female was seen with nine very young ducklings. A total of five Mallard broods was present on Kiak 
Marshes in mid-August, giving a density of one successful pair per 0.8 km2. 
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Figure E34.2. Gerieralised vegetation map of grid 1, Ki)k Marshes, Eqalungmiut Nunt. 

Long-tailed Duck 

Long-tailed Duck also congregated in large flocks on Mans Lake and Long-tail Pool and although 
drakes were often observed displaying, only one brood of ducklings was seen on Long-tail Pool on 14 August. 

Red-necked Phalarope 

Up to 27 Phalaropes congregated on the pools of K)k Marshes through the summer. Birds of both 
sexes spent the day in small flocks on the larger pools and it is innst likely that the majority of these 
did not breed in the grid. Nevertheless, the terrain was ideal breeding habitat and although only two 
nests were located, it seemed likely that there were some four breeding pairs present. 

lapland Bunting 

An estimated 26 pairs were found, which in the 0.57 km2  of available habitat equates to 46 pairs/ 

km2. However, only aix nests were found and the presence of breeding pairs was inferred from the 
territorial behaviour of adult birds, especially singing wales. Sixty males and 26 females were found 
in the grid, a greater proportion of males than was found at higher altitudes in Baffin Island 
(Watson 1963). Several small groups of unattached niales (three or four birds) were present in the 
grid and appeared to be tolerated by breeding birds. The higher proportion of unmated birds is unusual 
in the absence of a super-abundance of food, apart from mosquitoes, to sustain such a non-breeding 

population. Four of the located nests were found in depressions under vacciniurn uliqinosum and this 
habitat held the highest densities (0.0155 km2/pair) in this area. The remaining two nests were 
discovered beneath Salix glauca bushes. Clutch initiation in the area appeared to begin during 1 - 
10 June, corresponding to the peak period demonstrated in Section 1.31; this is somewhat surprising 
in view of the early thaw of the site. 

194 



TABLE 034.1. Habitat composition of Kuk Marshes census area. (1 km2) 

HABITAT ESTIMATED SURFACE AREA % 

All open water 043 km2  43 

(Pools less than 5000 m2) (0.09 km 2) 9 

Bare mud 0.04 km2  4 

Puccinellia deschampsioides community 0.04 km 2 4 

Heath-herb community 0.18 kin 2  18 

Vacciniuln uliginosuin dwarf heath 0.31 km2  31 

NJj EIIIIIIIII 

lOOm 

IPI I 
Dense Salix glauca scrub slopes 

Marsh and wet CalamagrOstiS langsdorfii grassland 

( ,/j Salux glauca - Betula nana heath - herb slopes 

All water shown in black 

Figure E34.3, Generalised vegetation map of part of grid 5, George Eliot, Eqalungmiut Nunat. 

(ii) George Eliot Marsh was not censused over the complete 1 km2. The site was below 200 in 
and hence subject to a long growing season. On the south facing slopes below False Eyrie Crags, the 
steep valley sides were covered in Saiix glauca scrub up to 2 in high, suitable habitat for Lapland 
Bunting and Redpoll, with a few areas of rock exposures providing neat sites for Wheatear. The small 
amount of open water (1.6% of the area) provided suitable habitat, together with the marshy areas, for 

Phalaropes and Mallard. 

A total of 12 hours was spent censusing Grid 5 on 19, 20 and 21 June. Only one species of 
bird (Lapland Bunting) was confirmed breeding, while four others were noted in the grid (Mallard, 
Red-necked Phalarope, Wheatear and Redpoll) and a Snipe was seen drumming over George Eliot at various 

times (see Section E16). 

Mallard 

Non-breeding flocks of Mallard collected on George Eliot, and although no confirmed breeding 
cases resulted from the census, there were three family broods on the marsh later in the season. 

Red-necked Phalarope 

One pair and a single female were consistently flushed from the same sites in the census area 
on two dates, but no further confirmation of breeding was obtained. 

Redpoll 

A pair was disturbed feeding from the dwarf Saii.n scrub in the marsh on 20 June, but apparently 
they were not breeding within the census plot. 

Lapland Bunting 

In the three 0.0625 km2  plots, four, four and eight 'paper' territories were drawn from census 
maps, although only three nests were found in all three areas together. This gives a range of 
densities from 64 pairs/kn in the north-facing heath-herb slopes to 128 pairs/km2  on the dense scrub 

of the south-facing slopes below False Eyrie Crags. Twenty-nine males and 20 females were counted 
on the census, which represents a similar ratio of birds present to estimated paper territories found 
on Kuk Marshes. As at the Kuk site, there were several non-breeding birds present in the area, but 
these were not included in breeding density estimates. 
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TABLE E34.2. Habitat composition of George Eliot Marsh census area. (0.1875 km2) 

MARl TAT ESTIMATED SURFACE AREA % 

Open water 0.004 km2  2 

Marsh (generally Calanmgrostis langsdorfii) 0.051 km2  27 

Salix-Betula heath-herb slopes 0.049 km 2  26 

Dense Salix glauca scrub 0.084 km2  45 

TABLE E34.3. Breeding and non-breeding bird populations of Kiik Marshes census data. 

SPECIES MAXIMUM ESTIMATED BREEDING ADJUSTED NEST 
NUMBER POPULATION (PAIRS DENSITY (pr/km2)* 
OF CONFIRMED IN  

ADULTS IN 1 km2  

Red-throated Diver 2 0 0 

Mallard 9 2 (1) 0.5 

Long-tailed Duck 10 1  1.0 

Snipe 1 0 0 

Red-necked Phalarope 27 4  0.25 (0.14) 

Lapland Bunting 86 26 (6) 0.04 (0.02) 

TOTAL 135 33 (10) 

* Densities of Red-necked Phalarope and Lapland Bunting comparing 
numbers of pairs to available nesting habitat given in brackets. 

TABLE E34.4 Breeding and non-breeding bird populations of George Eliot Marshes census area. 

SPECIES MAX IMUM ESTIMATED BREEDING ADJUSTED NEST 
NUMBER POPULATION (PAIRS DENSITY (pr/km2) 
OF CONFIRMED IN (..) 

ADULTS IN 1 km2  

Mallard 1 0 0 

Snipe 1 0 0 

Red-necked Phalarope 4 2 (0) 10.7 

Wheatear 1 1 (0) 6.3 

Redpoll 2 0 0 

Lapland Bunting 49 16 (3) 85.3 

TOTAL 58 19 (3) 

TOTAL FOR 1 km2  309 203 (16) 

CONCLUSIONS AND DISCUSSION 

The breeding census in Eqalungmiut Nunat had been envisaged as a suhsiduary project, but to have 
obtained accurate census data as many as six field workers would have been needed throughout May and 
June to survey the full nine 1 km2  squares. The densities of Lapland Buntings was such that any census 
was considerably more time-consuming than an equivalent survey in Britain. Furthermore, it would be 
advisable to combine the census with colour-marking methods to facilitate individual recognition of 
birds during the census period. 

The dense Salix thicket present on the lowland sunny slopes (as below DZ, above George Eliot 
and around Aberchar) hold unusually large concentrations of breeding Lapland Buntings. The estimates 
of densities in these areas exceed those of Joensen and Preuss (1972) (29-37 pairs/km2  from 
Sarqaqdalen, Nugssuaq, a coastal site further north in west Greenland) and those of Custer and Pi.telka 
(1977) (74-94 pairs/km2  from Barrow, Alaska). The maximum recorded numbers appear to be those of 
Williamson and Emison (1971) where localised densities of up to 198 pairs/km2  were encountered. 
Densities based on census data and rough approximations of located nest densities in the Saiix qiauca 
scrub suggest concentrations in excess of 100 pairs/km2  over substantial tracts of the lowlands. 

In view of these very high densities of Lapland Buntings, a future survey would be extremely 
useful in linking the high arthropod production (particular]y the larval stages of the moth Eurois 

occuita, see Section E31) to productivity of the passerines in different habitats within the lowland 
area. 
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SECTION F MAMMAL OBSERVATIONS 

F 1 CARIBOU (Rnqifer tarandus groenlandicus 
D. A. Stroud 

I NTHODUCTI ON 

The Caribou of the west Greenland coast (Ranqifer tarandus rjroenIandicus) are thought to have first 
come from Baffin Island across the Davis Strait some time before the first Greenland Caribou Culture 
(about 1400 BC) (Vibe 1967, Remmert 1980). The herds now occupy about 60 000 km2  of central west 
Greenland and numbers in March 1980 were estimated to be about 7 000 - 9 000. This is a considerable 
decline from the population peak of about 100 000 around 1970 (Thing pers. comm.). From an aerial 
survey of 1piutarssup Nuns, Ugssuit Nunat and Eqalungmiut Nunat in 1978, about 700 were estimated to 
be present, mainly in Eqalungmiut Nunat (Strandgaard 1979). This compares with numbers over a wider 
area shown in Figure F1.1. 

/ 

TTh\- "N 

Sparse population 

Main distribution 

Highest densities 

Figure Fl.i. The present day range of the Caribou ( sanifer tarandus) in central west Greenland 
(from Strandgaard 1979). 

Caribou were commonly seen in Eqalungmiut Nunat throuchniit nor nty. During May and Junv not 
all ubseivatious were recorded, but those seen thereafter enable a pattern of movements to be built 
up. The following account is based on records of 904 individuals seen over a period of 77 days. We 
found it difficult to distinguish females from immature males, so these records were usually combined. 
Immature males can be distinguished by the absence of urine Stains below the tail. 

MORTALITY 

There was no evidence of the cause of death for the majority of dead Caribou found, although 
hunting mortality seems to be of some importance. Only three carcasses were found of recent origin 
(less than one year old and barely decomposed), all at the western end of Eqalungmiut Nunat. One 
had fallen down amongst the boulders of an old rock-fall and was firmly wedged upside down,caught 
by its pelvis. Many skeletons were found at the base of cliffs particularly those to the south of 
Yankee and Doodle and along the base of Gormenghast Mountain. At the western end of this knife-edge 
ridge seven skeletons were found in a 200 m stretch. On the side of Manx Lake is a camp regularly 
used by hunters (see Section F4). The identifiable marks of hunting (bullets lodged in bone, antlers 
sawn off) become more common nearer the camp. Caribou antlers are collected by the small boys of the 
summer camps and sold via the KGH for the Asian aphrodisiac market. The collection of antlers for 
sale is a fairly recent phenomenon, and antlers are now sawn off old skulls, although large sets of 
antlers have no doubt always been collected for aesthetic reasons and for carving. 
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The state of disintegration of a skeleton is influenced by both hunters and Arctic Foxes. Heads 
without bodies are probably due to the former, whilst the scattering of long bones is certainly due 
to foxes. A cache of limb bones was found in a small cave on the north face of fmajuitsoq, which 
contained the remains of seven limbs of at least four different animals together with many scats. 

MOVEMENTS 

In order to show Caribou distribution, Eqalungmiut Nunat has been divided into six areas of 
varying size. The areas C, E and F (Figure Fl.2) erver most of the plateau regions (200 - 630 m) 
whilst the areas A, B and D include all the lowland regions (less than 200 m) to the south, but 
including the Angmat (428 m) and lmajuitsoq (614 m) range of hills. The northern edge of areas A, 
B and D is the edge of the plateau running from Eqalungmiut nuit through the Crusties and as far as 
Hookwater. The three areas are arbitrarily centred on sites of regular Caribou attendance; respect-
ively Kük Marshes, George Eliot and Ridgeway Marshes. Within each of these areas herds would 
stay for several days, although there were no major habitat differences between them. 

; 1.•  
'It' 

if .4 

p, 

 

IF 

Figure F1.2. Divisions of Eqalungmiut Nunt used in Caribou ( Rangifer tarandus) distribution data 
(Figure F1.3). See text for full explanation. 

Area C is bounded by North Valley and Atanrssuk although its western and eastern boundaries 
are arbitrary. Area -F comprises a large area of plateau bordering the ice-cap and the South Valley 
draining Inugpait quat. The southwestern boundary is a range of cliffs. Area C includes the north-
western section of Eqalungmiut Nunat. 

Observer coverage of these '.areas was extremely variable and is quantified in Section B4. Immed-
iately on our arrival and during May most animals were seen in the lowland areas (Figure F1.3) and 
only a few on the plateau, although numbers were seen near 627 m and the Crusties. They were most 
frequently seen on K)k Marshes, Angmat and the lowland marshes. During June the number of sightings 
of Caribou in area A declined and none at al 1 was seen there during July. In area B roughly the same 
numbers were seen in June as in May. Several groups of up to 11 animals approached quite close to 
Base Camp in June; however Caribou were only recorded in B on two days at the beginning of July. 

During the second half of June and July there was a noticeable movement of Caribou away from 
the lowlands. The second trip to the glacier Inugpsit quat (13-17 June) and subsequent visits there 
and to the ice-cap produced sightings of large herds in area F. These were much larger than any 
seen further west. Coverage of areas E and F was scant and the three periods when Caribou were 
reported in F were when trips to the ice-cap were made. The lack of sightings at other times is 
not significant. 

The absence of animals from the lowlands during July and August was striking as they remained 
abundant on the plateau throughout the tour months. Whether or not those that moved out of the 
lowlands went as far as the ice-cap, or just up onto the plateau, is not known, The Caribou hunters 
said we had driven the Caribou away from area A. Large numbers in areas rarely visited (E & F) and 
a possible move away from plateau regions with much human activity lends credence to this. 

Pruitt (1978) suggests that Caribou move to more exposed and wind-swept sites in summer to 
avoid mosquitoes. Although the tops of hills usually had a slight breeze that kept biting insects 
at bay, the plateau below the tops (300 - 450 m) had sii;ilar numbers of biting insects to the lower 
areas. The movements observed were more likely to be dotermined by the phenology of plant production 
as discussed below. 
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Figure Fl. 3. bight Ings of Caribou ( Rangiier taranthis) by area and Five day period. Observer 
cover in areas E and F was sporadic. 

Many regularly uocd trailn wcrc found, ily und une p1isivai ulis1ael ]JUL also LU 
drinking places where considerable erosion occurred. Particularly well used trails were found along 
the base of fmajuitsoq, along the edge of South Valley and north-south around the east end of 
Atanarssuk. We observed a party of fifty-four animals moving south on this path on 27 July. Trails 
were also found around much smaller obstacles and indicated the easiest routes. In winter there is 
some interchange with animals from neighbouring areas, and fresh tracks across the frozen sandur 
were seen in early May; in summer however, the highly thixotropic silts form an impassable barrier. 
Several animals were seen in Amitsuarssuk in June, presumably trapped there all summer. 

FEEDING 

Caribou show considerable seasonal dietary change as 
(Skogland 1975, 1980; Thing 1980). The temporal change in 
species allows the Caribou to graze optimally by selection 
(Whitten & Cameron 1980). Thus the change in distribution 
part be due to changing grazing patterns; subJectively it 
soil. For details of diet see Thing (1980). 

different plants become available 
nutrient quality of emergent forage 
between species and feeding sites 
we saw in Eqa1ungmiut Nunat could in 

correlated with the thaw of the plateau 
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The few animals which we saw feeding were usually in or around damp areas, although they seemed 
to avoid the wettest parts of the marshes. Their regular presence in George Eliot and the quantity 
of old droppings found both there and around Upper Marsh indicate important feeding sites. 

Seasonal movements are well known, and many northern Eurasian peoples base their nomadic way 
of life upon the animal migration of their semi-domesticated herds. In Greenland there has been a 
traditional dependence on the Caribou as is shown by the succession of Caribou cultures on the 
west coast (Gad 1970). As Vibe (1967) has shown, the fortunes of these were closely linked to the 
size of the Caribou population, in turn affected by the long-term climatic changes altering the 
feeding conditions. The range of movements of Caribou in west Greenland is much less than in 
America and Eurasia, affected asit is by numerous barriers to north-south travel. Additionally 
environmental gradients, such as winter snow cover, are far more east-west orientated than on the 
vast taigas and tundras of the larger continents. No northerly spring movements following the thaw 
have ever developed in Greenland, thus there has never been the need to domesticate Caribou for use 
as beasts of burden, as the Lapps have done for following the wild herds north each spring. 

MOULT 

Moulted hair was widespread and formed an important material for lining passerine nests. On 
27 June a group of about 50 were seen near the ice-cap shaking out fur in great clouds. The colour 
of the animals suddenly became darker as the moult progressed and by early June all had finished 
moulting and were uniformly dark. 

CALVES 

The first calf was seen on 13 June near Inugpait qiiat. Several others were seen in the following 
days until a month later when about a quarter of all females were accompanied. However because of 
the problems we had in distinguishing females from immature males it is not really meaningful to 
calculate the mean number of females with young. Growth of calves was rapid, and by mid-August it 
was becoming difficult to tell calves from small females at a glance, indicating high quality 
grazing in this area. During mid-August calves became more independent of their mothers and were 
often seen sleeping on gravel areas sheltered by large rocks. 

RESPONSE TO MAN 

As the summer progressed the Caribou grew bolder, often standing and staring or even advancing 
up to a certain distance as we approached; then they would run off as before. This apparent change 
of behaviour started about the time of the birth of the calves. During the second ice-cap trip (27 
-30 June) when large herds were approached, the females with calves would run off first leaving the 
large antlered males behind to bark. However this response is more likely to be due to curiosity 
than to any aggressive or protective function (Thing pers. comm.). Early in August JF was approached 
by a waist high calf which he had disturbed sleeping at about 10 m distance. Once on its feet it 
seemed to be confused, but ran at John barking, grunting and baring its teeth, finally stopping about 
15 cm from his hip. When shouted at it ran off, not looking back in sight. Another similar 
encounter with a calf occurred to V,H  and JB on their ice-cap trip. Rather than being aggressive in 
nature these seem to be cases of mistaken identity, since human beings are often mistaken for female 
Caribou by young calves. The calls and grunts are normal behaviour in seeking the mother, and the 
baring of the teeth is not analogous to a snarl but rather anticipatory suckling movements of the 
lips (Thing pers. Comm.). 

ANTLERS 

Male Caribou cast antlers in late autumn after the rut and growth resumes in spring. The females 
retain antlers over the winter giving them dominance over the antlerless males. Thus the females 
and calves (which assume the rank of the mother) have an advantage in competition for winter food, 
whilst males avoid the physiological stress of antler growth at a period of limited food supply and 
the danger of frostbite in the growing antlers. Calves develop antlers before the first winter 
(Chaplin 1977). Females in west Greenland drop their antlers around calving time but there is no 
difference in time of shedding between pregnant and non-pregnant females as there is elsewhere. Only 
about 55% of females in the Sndre Strmfjord Air Base region (aged two years or more) have antlers, 
the rest being naturally antlerless. About 15% have only one antler (Thing pers. comm.). Large 
antlers were seen on stags from 7 May onwards, a]ways in velvet. New antler growth in females was 
seen from June onwards but no sign of velvet shedding was seen at any time. Near Sndre StrØmfjord 
Air Base mature bulls start to shed velvet at the beginning of September and a little later in females, 
immature males and calves (Thing pers. comm. ). 

UEFII)S 

Caribou differ from most deer in being found in mixed age and sex herds throughout the year. 
Figure F1.4 gives a breakdown of sightings by group size. As far as possible the same animals were 
not counted twice in any day. The figures represent the sum of the daily totals of each herd size 
over the four month period. There were no seasonal changes in the frequency of different group 
sizes when the data was analysed by month. 

Rutting occurs in autumn once antlers have hardened, and in the build up to this there is a 
great deal of sparring and fighting to establish rank orders (Chaplin 1977). One of these bouts of 
fighting was witnessed north of Hookwster on 12 August. Ahout 50 males, females and young were 
present, both as individuals and in groups of up to ten. Within the group there was much running 
about and barking, although it was not clear what was happening. This area was covered in footprints 
in late June so it is possible that it is a regular rutting area. 
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Figure F1.4. Group sise of Caribou ( Rangifer Larandus). Histogram representspercentage frequency 
of all sightings (n297) by herd size. 
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ARCT1C HARE (Lepus timidus groeniandicus 
D. A. Stroud 

Arctic Hares were seen at many locations (Figure F2.1) and occur frequently at several 
of these giving an impression of local abundance. They were particularly common on hill-tops and 
rocky outcrops. Solitary hares and pairs were most frequent, but three, four and five hares were 
occasionally seen together. It is possible that as many as five animals were present on the rock 
outcrops near Aberchar, although no more than three were ever seen thereat one time. 
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Figure F2.1. All sightings of Arctic Hare (Lepus timidus), Eqalungohiut Nunat, 1979. 
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Hares were most often seen feeding or sleeping in fell-field habitats (Bocher et al. 1968), 
equivalent to the open mat or moss-mat communities of Trapnell (1933), either on the higher ground 
such as hill ridges or in the lowland areas associated with rock and boulder outcrops. Individuals 
were also seen in Salix glauca scrub. Adults tended to be more conspicuous in fell-field habitats 
than the smokey grey leverets. 

Four individual leverets were seen between 9 July and 2 August. They were all noticeably 
bolder than the adults, and usually permitted approach to within 10-20 in, whereas adults ran off 
at distances of more than 50 m. As they ran off they usually a topped at least once to sit upright 
and look back at the observer, in marked contrast to the European Hare which sprints away when 
disturbed, not pausing at any time in its zig-zag course. 

Only one animal was heard to make any Sort of vocalisation. This was an adult flushed from 
a 'form' in late May which made a strange hissing noise when it was startled. 

Most animals began moult during the last two weeks of May when hares were seen in various 
bedraggled states. Two of the five seen together on 22 June were moulting and the last seen in 
such a state was apparently half-way thrc,ugh moult on 11 July. Thus there seemed to be a two 
month moult period, although no doubt individuals moult through in a shorter time. There was no 
significant colour change between summer and winter coats. 

Droppings were found in areas not frequented by Arctic Hares in summer: this was particularly 
so with droppings found in valley bottoms. Whether this is indicative of a wider winter distri-
bution or a different distribution is not known. 

In May, hares were notably crepuscular. When continuous observat ions were being made of the 
geese at Kuk Marshes (9-12 May), one animal would appear regularly in the same area each night, 
between 20.45 and 20.50 hours, roughly corresponding to sunset at that time. Late in May animals 
at Aberchar emerged an hour or so earlier, although in late July and early August a pair appeared 
later at 'night'. They would emerge regularly near the summit of 612 m between 23.00 and 02.00 
hours. In July and August we tended to disturb a lot of animals whilst they were sleeping during 
the day which rather obscures any diurnal behavioural changes. 

F3 ARCTIC FOX ( A1opx lagopus) 
D. A. Stroud 

The Arctic Fox is a circumpolar species, found from the timberline to at least 8508 on the 
pack-ice of the Arctic Ocean (Nansen 1897). It is the only mammalian predator in west Greenland, 
and was commonly seen and heard during our stay in Eqalungmiut Nunat. 

RACES 

The systematics of the Arctic Fox have long been the subject of study, aided by the often 
extensive collection of the animal's pelt in most parts of its range. Braestrup (1941) differentiated 
between "coastal foxes" largely dependent on marine and littoral environments for their winter food, 
and "lemming foxes" found inland and throughout the range of lemming species ( Lemmus and Dicrostongx 
app.). Vibe (1967) separated them more practically on the basis of colour as well as ecology into 
two biological races: the White Arctic Fox, Alopex lagopus lagopus, and the Blue Arctic Fox , A. 1. 
caerulescens. Whereas Vibe suggests that the two phases of Arctic Fox are wympatric sub-species, 
earlier classifications regarded them as morphs of allopatric races, sub-species or species (see 
Larson 1960). Vibe (1967) suggests that each race has a favoured biotope and as these seem to be 
affected by climatic changes so the relative abundance and distribution of each race in any area will 
change with the climate. When they meet they hybridise to produce a Fox with a grey coat which is 
apparently ecologically inferior to either of the two morphs/races and soon disappears when the 
climate stabilises, favouring one or other of the parent races (Vibe lee. cit.). In west Greenland 
today there appears to be "an astonishing individual variation, making it difficult to separate 
races" (Braestrup 1941), a fact attributed by Vibe to the present unstable climatic conditions 
resulting in "lively bastardisation and the creation of mixed populations which prevail nearly 
everywhere in coastal regions today". 

In Eqalungmiut Nunt the ubiquitous rock flour possibly affects fur colour, and moult further 
complicated field separation of the races/morphs. The Blue race remains a uniform brownish-grey 
throughout the year becoming slightly bluer in winter, whilst the White Fox turns dull brown on 
top in summer. Both races were seen, as well as a bewildering variety of intermediate forms. Pure 
White Foxes were seen between 7 May and 30 May and one moulted animal was seen in August. Those 
seen after 25 May had noticeably started to moult. Brown coloured Foxes, probably including both 
Blue and White moulted Foxes were seen from May until August. Blue race Foxes were seen in June 
and July. In addition several intermediate animals were seen: one (perhaps more) had a ditinetive 
brown coat and pale ears and tail. This Fox was seen over a wide area in June and July. Two 
animals were described as 'pied' and another dark brown Fox had sparse pale marking on its limbs and 
face. These were all seen at the beginning of June and the odd colourations may be due to late 
or incomplete moult. 

Without photographs of animals seen, or the use of standard colour charts when describing 
coat colours, it is not really possible to interpret our sightings in any meaningful way. 

DISTRIBUTION 

Arctic Foxes were seen over a large area from Angmat to Atan,rssuk. Estimation of numbers 
present in this area is made difficult by not knowing the range of movements of individuals. 
Longstaff (1932) quotes a figure of one pair in 20 km2  of similar habitat at Godthaab Fjord. It is 
thought that three pairs make up the bulk of our sightings; one near Aegmat and Km)k Marshes, one 
near Eqalungmiut nuat and Bimwater, and one near Crusties and Cornerstone. One of the latter pair 
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had a distinctive pale tail and was seen at Aherchar, Ptarmigam Gorge, DZ and north of Foxtrot, an 
area of at least 30 km2. In May animals ranged across the ice of Eqalungmiut tase and seemed ire-
queritly to use the lake-ice as a means of fast travel. No animals were ever seen Swimming and 
several times Foxes were apparently trapped on the ice, having got on at night and then found the 
edge strip thawed by the time they reached the other side. In these cases it seemed they would 
rather walk around the entire edge of the lake (often several km) looking for an ice-bridge, than 
swim the 1.5 in to the edge. 

No dens were found, but a young very dark Fox was seen at Lakesmeet on 26 June. Old Fox traps 
were found on thu fjord edge along the south shore of Niaqorssua. Large flat stones were placed to 
turin a tunnel about 60 cm long, 30 cm wide and 23 cm high. Stones were heaped over this to form a 
small cairn. When in use, a trapdoor made of a flat stone would he erected at the open end and this 
would fall down and seal the trap when the Fox took the bait inside (Gad 1970, p.274). The traps 
were placed roughly every 100 m along the shore for about 2 km and were placed on the top of raised 
rock areas commonly frequented by resting Foxes. They are not currently used by the Greenlanders 
visiting the area. 

DIURNAL ACTIVITY 

The vast majority of calling Foxes were heard in May and June. From 24 hour watches it seemed 
that most harking occurred from 17.15 to 18.20 hours, and then again from 19.00 to 22.00 hours, 
65% of all records being between 16.00 and 2300. Rarking at 'night' was rarely heard. in May 
and June animals seemed to bark and patrol their territories from 17.00 to 19.00 hours perhaps 
in two discrete phases, interrupted by a bout of feeding and grooming. Combined records of timed 
sightings and calling records are shown in Figure F3.1. Records of Fox sightings (Figure F3.2) in 
different phases of goose activity shows a more 'nocturnal' trend in July and August. In view of the 
possible lisa between the cycle of activity of Foxes and the behaviour of prey species (see 
especially Section 1)6), much more work, preferably involving radio-tracking, is needed to elucidate 
the diurnal cycle of the Arctic Fox in continuous daylight. 
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Figure F3.1. Hourly frequency of all timed Arctic Fox ( Alopex lagopus) 

calls (n176) May-August, 1979. 
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Figure F3.2. Hourly frequency of timed Arctic Fox (Alopex lagcpus) sightings in three periods 
of goose activity: 1 pre-breedng (7 May-6 June), 2 breeding (7 June-30 June), 
3 fledged (1 July-20 August). 

RESPONSE TO MAN 

We had teen warned to expect trouble from Foxes raiding food dumps and camps. Their apparent 
I iarie,nesa has heeu frequently commented on by travellers in Greenland (e.g. Freuchen & 
Satumon:un 1958: Ferns 1978) and many settlements have numbers of animals largely subsistent on 
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scavenging. However, despite the food dump at DZ being left unattended for long periods, we came 
across no evidence that it had been interfered with by Foxes. Other than the occasional hunting 
party which might visit a small area at most two or three months in the summer, the Foxes of the 
inland regions of west Greenland have no contact with man and seem to retain their natural wariness. 

FOOD 

The items of food known to have been taken by Arctic Fox in Eqalungmiut Nunt include Caribou 
carrion, Greenland White-fronted Geese (Section 03), Snow Bunting chicks, Lapland Bunting eggs, 
Mallard eggs and Ptarmigan. Ptarmigan would seem to constitute a large part of the winter diet 
since many piles of white primaries were found all over the area in May, none, however, with any 
remains of the carcass. Only a very few of these were attributable to raptors. Ptarmigan and 
Arctic Hare are the only available vertebrate prey for Foxes in winter in Eqalungmiut Nunt. On 
one occasion a Fox was seen approaching a Raven's nest containing at least two chicks, but it saw 
the observers and ran off before reaching the nesting ledge. 

In May and June large areas of tundra were strewn with chunks of moss torn up from the frozen 
ground. Both Foxes and Ravens were seen clawing and pulling up moss in this fashion, presumably 
to obtain overwintering larvae and insects from below the surface. 

Descriptions of attacks by Foxes on geese are to be found in Section 03. 

MOBBING 

Arctic Foxes were seen being mobbed by both Snow Buntings and Greenland White-fronted Geese. 
On 22 May, Snow Buntings were seen following a white Fox some distance behind it, and mobbing it. 
Late on 8 July, a pair was seen mobbing the same animal as it ran down Ptarmigan Gorge with a 
dead chick that had been ejected from the nest. 

On 9 June, in the evening, eight geese took off and flew from Upper Marsh to the slopes of 
Needle Cairn Heights. A minute later they were seen standing very alert and lungeing with flapping 
wings in the direction of a pale Fox which they were facing. The Fox ran off up the hill and 
shortly afterwards the geese flew back to the marsh. On 16 June the Crusties Fox was observed 
being circled by two calling White-fronts as it ran below the Crusties peak. 
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F 4 MIDDEN REMAINS AT MANX LAKE 
D. A. Stroud 

At the north-east tip of Manx Lake is a 3 rn high bank. Most of this is glacially derived 
sediments, but the top 25 cm is highly humif ted and contains many bones, very probably associated 
with the Greenlanders' summer camp close by on the edge of the lake (Figure F4.1). The camp has 
probably come about due to the site being the furthest inland that a boat can be taken without having 
to portage, and thus it seems likely that this spot has historically been used as a camp site for 
this reason. During our stay in Eqalungmiut Nunt the Greenlandic hunting party established camps 
on the south side of the fjord near Qerqertaq and at the east end of east Eqalungmiut tasia. 
Although not apparently used as a 'permanent' camp, the Manx Lake site was used in transit between 
the two, as was evident from the large quantities of litter left there. There are no remains of 
permanent structures there except for three pits used for smoking Char, described and illustrated 
by Hertz (1977). Similar pits were seen in use at the active camp on the south side on the fjord 
(Section C20), but judging from the growth of vegetation in those at Manx Lake they did not seem to 
have been used for some considerable time. 

MANX LAKE 

' 'r 
'c ".? CAMP SITE 

Figure F4.1. Location of Greenlanders 'transit camp' (see text) and midden. Shaded area represents 
the extent of exposed banks of sediments, x marks the collection site. 

The bank had eroded at the edge of the lake, and numerous bones were CILIICI piujeLing or had 
fallen out and were being re-covered by the lake silts. A representative selection of the latter 
(but not an accurate sample) was collected and the bones have since been identified (Table F4.1). 
There are several indications that the remains are from a midden rather than being a natural 
assemblage. 
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The I nnomi nate (pelvic) bones of the seals have boon rough y chopped apart and some seal 
vertebrae (not collected) were found to have been sawn in half. The Caribou metatarsus and other 
long bones (not collected) show evidence of butchery. In particular they are spirally fractured, 
a feature which Bonnichsen (1979) has shown is caused only by human breakage of bones with implements. 
Unfortunately, few Caribou long bones were brought back to Britain; however examination of further 

material from this site should show a high frequency of spiral Iractures. The broken bones are 
stained equally on both the inside and outside surfaces, showing that they were broken before 

deposition - an indication of human activity (flonnichSeen 1979). Although not good evidence in 
it set 1. the rather curious species assemblage would suggest human agency. 

DISCUSSION 

The high proportion of ribs and verlcebrae present in the ssniple (see Table 14.1) is entirely 

due to sampi ing bias. Unfortunately, the data here presen ted do not allow est imat iOfl of the 

rd at lye importance of the dli I ererit species t o the orcupan Is of t he site. An obj oct ive sample 

would be required for this. However, the tel owirtg observat ions may be of  note. 

TAttil: 11.1 l'aunal remainS Luentiliud from Mans lake iriditri site. 

'(usher, of L,,rjs Tjpe of ,nc: 
Species 

AVE S 

Whi to-fronted Goose 4 humeri 
1 ulnic 
1 femur 

tars-metatarsus 
1 lu real a 

Cormorant 1 femur 

MAMMALI A 

Arctic Hare 1 tibia 
1 humerus 

Common or ltarbou r Seat 1 matid hul ar ramus , adult 
pelViC hone, adult 

3 scapulae; I adult, 1 subadult , 1 juvenile 
2 femurs, adult 

humerus, adult 
1 ulna 

Common Seal or Bearded Seal 1 hullS region of skull 

Ringed Seal 1 pelvic hone, juvenile ? 

Ringed Seal or Harp Seal 1 incomplete skull, juvenile 

Harp Seal 1 bulls region of skull, adult 

1 sacrum, adult 

Seal app. 6 vertebrae, adult 
3 vertebrae, subadult 

vertebrae, juvenile 
20+ ribs 

(ar i buu 4 at as vertebrae, adult 
axis vertebra, subadult 

2 incomplete scapulae 
1 mandibular ramus, juvenile 
2 met aearp I, adult 
Ii incomplete innominate bones; 3 adult, 3 subadult 
2 cicleanea; 1 adult, I subadult 

proximal end of metatarsus, adult 

25+ ribs 

Caribou vertebrae Cervical Thirac Ic LumbEr 

12 Adult - 6 6 

5 Suhadult 3 1 1 

32 Juvenile 5 16 Il 

The presence of White-fronted Goose bones in of great lot crest as this indicates that they have 

hen huntpd here in the last, 'at though not at. present , Tire's e bones are being radio-carbon dated. 

teeoe seetci to be generally unimportant as part of the diet of past Greenlandic peoples. 

('Oneiti and Ri nged Seals are both found in the fjords of west Greenland, and the latter were of 

let liipor;alcce ti the settlements of the Greenland Thule culture (Mohl 1979; Stash 1979). Ringed 

Seals are I reqtcett LI y found at the inn e racist end of Kangerd 1 ugssuaq , and although we did not see them, 

there is no reason to suppose that they should not come a similar distance inland to the head of 
Nagssugtrq. Harp Seals and Bearded Seals are more surprising finds. Both species (especially 
Bearded Seal) are restricted offshore animals and are found only on the (cuter coast. The presence 
of their remains may therefore indicate the transportation of their carcasses up the fjord by the 

occupants of the site. The skin of the Bearded Seal is highly valued because of its strength and 

is cut jilt) thongs and used for the Soles of karsiks (Mhl 1979), this it may have been easier to 

bring the whele body from the coast (with bones) rather than dried meat (off the bone). 
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11 5 FORM AND GROWTH OF CARIBOU ATLAS VERTEBRAE 
N. W. Hardy & B. A. Stroud 

I NTRODIJCT ION 

Caribou skeletons were Irequently encountered in Eqal ungmiut Nunat in all states of dii ntei;ration 
A collection of atlas vertebrae was made with four major aims: 

As a simple count of the total number of skeletons found. 

To investigate the age at death of the animals, although when this was planned it had not been 
apprec Lated how important hunting was in Eqalungmiut Nunat. 

To look at the non-metrical var Lation of the Forariona of the bone, and to compare this with 
other populations, attempting to use it as a measure of the genetic divergence (section Fl)). 

It was thought possible to use atlas vertebrae morphological parameters to investigate growth 
and structure of the bone, as well as to provide information about the population of skeletons 
from which they were taken. Being easy to collect, they might prove useful in future 
comparisons of populations of Caribou and Reindeer from different geographical areas. 

Characterisa Lion of the Parameters and their Relationships 

The major probl em of us] ng such a sample of bones to give information about the population of 
animals from which they have come is that they may represent a growth sequence. The present sample 
is very obviously a growth sequence, and need not be comparable with other smaller samples Liom 
populations where, for instance, mortality and recruitment are different. Recent reproductive success 
of the population may alter the distribution of a variable, and differences in overall mean size of 
different ago/sex classes need not; necossaril1 be indicative of population divergence. The use of ratios 
would not eliminate the problem, since, in addition to atatisttcal objections to their use, allometry 
would be present in a growth sequence. Ratios would be biased by the age distribution of the samples. 

One possibil ity would be to take measurements from bones only at a certain defined developmental 
stage, but a 1- ully prown state cannot be readily identified from the data (see below) possibly due 
in part to sexual dimorphism. Alternatively the time of dorsal suture fusion might be chosen. Any 
such policy however, would discard many bones in each sample and would conflict with the aims of the 
exercise. 

A growth sequence sample however, may be exploited; measurements of allometry for samples can be 
made and these used as data for contrasting populations. At] ometry has been used in taxonomy, 
Fiahithal (1979) provides a receot example in work on trematodes, and it is discussed by Gould (1966). 

Ailometry may be thought of as investigating changes in proportion with increasing size. Isometry 
is the relatively rare case where two growth parameters maintain a constant ratio. Positive or 
negative allometry is the more common case; 'shape or proport ion changes with size. The rate of 
change of shape with size might well differ between populations just as adult size and shape does. 
This approach has been investigated for the present data set. 

METHODS 

Collection 

Although the search was by no mean exhaustive, 160 vertebrae were collected from the c. 50 km2  
thoroughly covered. Approximately 80% of skeletons had skulls and atlases still attached, the 
remainder having been removed by either Groenlanders or Arctic Foxes. The conspicuousness of skeletons 
varied considerably according to the habitat in which the Caribou had died. Whole skeletons could 
be inconspicuous on grass slopes or amongst willow scrub, whereas a few bleached bones could be seen 
on moss-mat from some distance, and any attempt to count all dead animals in future would have to take 
this into account. Sixteen further vertebrae were collected from in and around Sisimiut, but because 
of their unknown provenance they are not included in this analysis. 

Measurement 

An atlas vertebra from a mature male is shown in Figure F5.1, and a young bone illustrated in 
Figure F5.2. Measurements were taken with calipers to the nearest 0.1 mm and are shown in Figures 
F5.1, F5.2 and Table F5.1. All bones were weighed soon after collection with Pesola spring balances, 
It proved difficult to age or sex many of the skeletons found: the obvious males could be distinguished 
from others, but it was not possible to Separate most of the remainder into females and immature males. 
Various complementary skull measurements were taken whenever possible, but are not presented in the 
analysis. In the absence of any direct measurement of the time since death, bones were placed into 
four catagoriea: 

VERY RECENT (n2) - Animal thought to have died in the year of collection 

RECENT (n113) - Shreds of flesh, ligament or cartilage still attached to bone 

OLD (n48) - Either clean white or discoloured by algae, mosses or lichens 

SUBFOSSIL (n'5) - Taken from the midden at Manx Lake (section F4) buried in a peaty substrate, 
on collection the bone was soft and brown 

It is not possible to give accurate dates for these periods, but it is thought that most recent 
bones were less than 10 years old. There was no significant difference between the sizes of the bones 
in the different categories, so hereafter they have been treated together. 

The state of the dorsal suture (fused or open) was recorded as a simple measure of age. 

The transverse processes of the vertebrae are the first part of the bone to get damaged after 
death, thus only unchipped or very slightly chipped bones have been used in most analyses. 
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TABLE Description of rneaarcs takefl on Caribou atlas vertebrae. 

F F: ATUR it 

A b.,o I life he i g lit (doraal to vi n VS I I ii crc 1 e) 

Height of nuktra  1. canal ( a ntOrioi' 

llel ght el neural canal (posterior) 

Absolute width across transverse processes 

Width of neural canal (posterior) 

Depth of ventral surface (ventral turorcie to ventral surface 
of neural canal) 

Depth of dorsal surface (dorsal tuhercle to dorsal surface 
of neural canal) 

length of dorsal in idi inc 

Length of ventral midline 
Width between anterior and ventral articulating surfaces 

Distance between ventral forarnina 

Weight (g) 

Allllhlt'l 1 AT] ON 05111) 

All 

tO 

KJ 

'IF 
(ID 

JB 

KA 
PQ 

'(S 

TO 

Wx 

OsteoIogicl defornii ties 

Each skeleton found was briefly examined for do ormi.t ies , and although trivial changes may have 
been overlooked, no major deformation of calf skeletons such as those described by Guineas et al. 
(1978) were found. Only one abnormal atlas vertebra was found in which the left-hand transverse process 
was shortened and bent vc'rt fealty upwards by about 3 cm. This was a bone from a mature animal and the 
deformity unlikely to have been the cause of death. 

Weight 

Fresh weights of bones ranged from 12-203 g. A large number of small (12-20 g) bones were found, 
but only a few large bones (Figure F5.3) The suture along the dorsal surface of the bone, -forming the 
flattened neural crest did not form until the bone weighed some 16 g. This, and the fact that there 
were no bones smaller than About 12 g suggests that these derive from still births or calves dying 
shortly after birth. Associated with the open neural spine was a gap between the parietal and frontal 
bones of the skull in every instance where the atlas was found with the skull. 

Allometry 

Gould (1966) in his review makes some criticisms of the use of 'mass data' for the investigation 
of ontogenetic allometry. Small individuals, dying young, possibly due to stahilising selection, may 
not provide a typical sample at the small end of the range. The calculations given here for allometry 
in the sample do not fall into one of Gould's classes of allometry, being neither ontogenetic 
allometry (=heterauxesis) nor intraspecific allometry (individual allometry) since they are attempting 
to show changes of proportion with time (growth) as population parameters rather than for an individual. 
It must be said that the approach differs from ontogenetic allometry only in application. 

Whilst the principles of the common approach to allometry are agreed upon ( viz. the fitting of a 
straight line to logarithmically transformed variates to estimate the parameters of the relationship 
y = Ixa),  some dobate continues as to the best method for fitting the line. The reduced major axis 
of the bivariate distribution is now commonly used. It has an intuitive and theoretical appeal as 
well as having the practical advantages of being independent of scale and not too difficult to 
calculate (see Kidwell and Chase 1967 for a comparison of fitting methods). One drawback is the lack 
of statistical tests associated with the line. Recent work (Clark 1980) has provided tests for the 
comparison of sample gradients. In the current analysis all possible least squares regressions with 
errors in one variable were performed (i.e. 11 x 11 = 121, less 11 self comparisons = 110) and the 
usual analysis of variance test of significance of each regression performed. Allometric constants 
were, however, calculated as the gradients of the reduced major axes. A full 11 x 11 matrix of these 
results thus has reciprocals in its upper and lower halves. 

Other methods of investigating allometry in a multivariate data set have been suggested. Some 
were investigated and the results briefly mentioned. 

Univariate data and the segregation of the sample 

As already stated this data set is a growth curve sample and its make up and biases are unknown. 
It would however be foolish to discard what information we do have on its make up. Fusion of the 
dorsal suture divides the sample unequivocally into two classes, based broadly on age, though the 
possibility of variation in the timing of fusion exists. Sexual dimorphism is a likely cause of variation, 
especially amongst larger bones. There are two other small data classes - known males (n5) and known 

females (n=2) . In this sample the classes dorsal suture unfused, known males and known females are non-
overlapping and this is likely to be the case in any sample collected from wild skeletons. 

The data were therefore analysed using the four classes: 

Dorsal suture not fused, 

Known males, 

Known females, 

Remainder, 

or as a single class. 
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Multivariate analysis 
A rnultiviriate analysis of these data was expected to help in identifying the relationships 

between the classes. A principal component analysis of the variance/covariance matrix of centred, 
logar ithicijeally transformed data was performed. This particular method was chosen as it was to be used 

in further analyses. Other variants at PCA gave broadly simi tar ordinations at the objects however. 

The Wg a rit hmi c transforms ion tends to remove I tie oh feet S of seal e I rem the matrix (as would be the 

ease in a correlation matrix (Jolicoeur 1963)), and standardisatiofl of data produced a very similar 

result 

In this analysis the data set was treated as a single statistical population but the four classes 

are distinguished on the ordination. 

RESULTS 

Vriivariate analysis 

in univariate distributions the ranges of the two sex classes tall within that of the remainder, 

and this is found in general (Figure F5. 3). TypicallY the known males lie in the upper tail of the 

distribution and the known females in the lower, as might be expected if sexual dimorphism is apparent 

in the bone .  

Figure F5. 3 shows there to be considerable overlap between the classes suture not fused and remainder 

for all variables. The incomplete yen ebrae are typically at the small end of the spectrum but for no 

character does there appear to be a dist. iner s17e it which fusion occurs. 

Single classification ANOVAs using the four classes as treatments gave significant F values (9<0.001) 

for 11 characters, whilst character tilt (posterior width of neural canal) was significant only at the 

P'.O. fIb level . flanking of the means of the four classes gave the expected order males > remainder > females > 

suture at fused for eight characters. The except ions were the posterior width of the neural canal (GH) 
the depth of the dorsal surface (KA) and the distance between the ventral t oramena (WX) , where the suture 

not (used class was greater than that of known females , and the width between the edges of the anterior 
articulating surfaces (TU), where the c,rder was reversed from that of the ma]ority. This gap narrowed 

iii thi growl hi and thus it is not anomalous but fits with the known growth pat torn of the bone, and might 

thus be expel t of to stand nut in further analyses. The at tier character  s (Gil, KA & WX) appear to 

reflect real Features of the grciwtti pattern despite the fact that there are only two known females. 

Ctiaract era 611 and WX show rat her little change during growth as can be seen from Figures F5 .4 and F5.11 

there is rd at! vety great overlap of the classes. Character KA appears to show a thinning with age, 

possitil an the suture fuses, followed by further thickening after this (Figure F5 .5). It was noted that 

prior to funnnn I lie lit's of the suture were somewhat thickened compared to newly fused bones, thus it 
might be that ablation of the bone occurs on fusion. Alternatively the phenomenon may be an artifact 
due to difficulties in standarchisiug the parameter KA between the unfused and fused classes. A multiple 
comparl son or sail t tple range test was not seen as useful with such small sex classes. T-tests on the 
di ft erer!ce of rieafls between the classes suture not fused and remainder were highly significant (Pe0.001) 

for all characters except for WX which was significant at P<0.01 and KA which failed to reach significance. 

Ar n nizful Components .tnalysi s 

A log ( ei.geovalue) v . eigenvect or plot from the analysis (Farmer 1971) (Figure F5 .6) indicates that 

the I irt,l three p r inc i pal eiirriponent a have significant var I at ion. The loadings on the first two axes were 

used i ,r,ihiice the character ordination in Figure 15.7 to lu-ip in interpreting the object ordination 

in Figure 1.8 Ax in 1 as r!}o!tIt , rvFl pvls overall size from the small bones with unfusird sutures 

up to the t urge known males. Axis 2 indicates a divergence from the fairly unilorm small bones to a 

range of large ones. The data give some l ion that this might at least be associated with sexual 

cliriortih ion!. It is to be expected that di morphism would be evident in the adult bones. Axis 3, if 

cons i tcred to be con! i rig lerliendicul arty out of the page in Figure FS .8 raises the small unfused bones 

and the large known males up on the point of a V with the smallest fused bones at the base and the others 

spread out on the aims. This pattern is on a scale about one tialf that of axis 1. Thus it can be seen 

that, axes 2 and 3 together particularly reflect these characters where suture unfused is not the class 

of smallest sized individuals. It therefore seems that our growth series might be summarised as an 
actual increase in size, accompanied by a divergence of shape in the adults, possibly associated with 
sexual diamoiptiisa and a slight change of form around the time of suture fusion. 

Al loiuetry 

Some reciprocal pai rs of least squares regression coefficients showed a wide divergence but the 
reduced major axis (RMA) produced a single gradient for the comparisons. 

ANOVA tests of the feast squares regressions of all possible pairs showed them all to be individ-
ually very highly significant with the exception of 4, and all involved TU. This character, already 
noted as showing a trend of decreasing size, failed to give significant regressions with absolute 
width (EF) and depth of ventral surface (JB), whilst that with WX was significant only at P = 0.052, 

and that with the length of the dorsal midline (PQ) at P = 0.013. Thus, with the exception of TU, all 

parameters show significant regressions with all others. The reduced major axes are shown in Table F5.2. 

These new provide sample estimates of population parameters which are, we hope, little affected by 

sampling bias in age or sex. They may be used to compare this with any further samples of Rangifer 

atlases. Values of a for each pair of characters could be compared between populations, and possibly 

a few pairs showing particularly different allometries singled out. 

A second possibility is that a synthesis of the values in Table F5.2 might provide a picture of 
the devetopment of the bone within the population which might be contrasted with another population. 

Two methods are suggested hero. 
Firstly, calculating the sum of deviations from 1.0 (iaometry) for each row of Table F5.2 would 

give a value to each parameter reflecting its overall positive or negative allometry. An ordination 
of the parameters would then be possible. The result of this approach may be seen in Table F5.3 and 

Figure F5 . flit, and is somewhat brutal compared with Table F5.2. 

The s,cond approach involves searching for pairings of parameters within Table F5.2 on the basis 
of their isometry. Using Clark's (1980) method of testing a sample gradient against a given value, 

the null hypothesis a = 1.0 can be tested separately for each fitted line. A matrix of probablities 
is thus formed and data from this is shown in a simplified form by asterisks in Table F5.2. Using these 

209 



LflFS1 CE.L '('.RY •' J_L WIH i 

0 CTUME NOT FUSED 

KNOWN MALTS 

, 

<MOWN FEtIALT.S 

PEMA NDEE 

EF 

LflST CE L VUNVORV !_L W 'H 

o .rr: NOT FUSED 

L 
<WWN MALTS 

fTMOWN FFMLTS 

rENA I MOLT 

-Am- I 

LII~FST CEL. H,.NtVRY 2A CF-L W 'M i 

0 STUNT NOT FUSED 

VMOWN MALTS 

FNOWN FEMALTS 

ETEMAt NDEN 

GH 

F CF.L N'TY 21 IA WI' 

0 STUNE NOT FUSED 

ii 

EMOWN MALTS 

1 

EJOWN FFMLTS 

NDLT 

.5St CELL (3-U-D 4 V 2 0_L WIrH 

0 CTUTT NOT FUSED 

VMOWN MALTS 

EMOWN FFMLLrS 

EEMA MOLT 

JB 

•_FST CE1 'NFR S .F_L WHH 

0 -c,;T'JRE NOT FUSED 

EMOWN MALTS 

<<OWN FEMNLTS 

RENA NDLT 

Figure F5.3 Absolute frequency distributions for all attributes 
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Figure F5.4. Bivariate scatter diagram of character Gil against WX. 
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the principal component analysis (Farmer 1971). The line is fitted by eye. 

212 



Axis 2 

Axis 1 

Figure F5.7. An attribute ordination based on the eigenvector loadings for the first two 
principal components (both axes on the same scale). 
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Figure F5.9 Ordinations of the attributes according to the sums of deviations from isometry, 
based on all bones 
based only on bones with unfused dorsal sutures. 
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TABLE F5.2. A table of the gradients of the reduced major axes. 

X-AXIS VARIABLE 

Absolute height 

Height of neural canal (anterior) 

Absolute width, transverse processes 

Width of neural canal (posterior) 

Depth of ventral surface 

Depth of dorsal surface 

Length of dorsal midline 

Length of ventral midline 

Height of neural canal (posterior) 

Width between arnicula:ing surfaces 

Distance between ventril foramins  

AR - 1.184 0.427*11 1.178 0.5771* 0.518*4* 0.710 0.661* 1.500* _0.280*** 1.508* 

CD 0.845 - 0.360*1* 0.995 0.487*1* 0.4371*1 06001* 0.5581* 1.267 _0.236*** 1.274 

SF 2.344*4* 2.774*1* - 2.7621*1 1.351 1.214 1.664*1 1.550* 3.516*1* _0.655* 3535*** 

GH 0.849 1.005 0.362*1* - 0.489*1* 0.440*4* 0.6031* 0.561*1 1.273 0 . 237*1* 1.280 

JR 1.734*1 2.053*4* 0.740 2.043*1* - 0.898 1.231 1.147 2.601*1* 0.485*1* 2.6161*1 

KA 1.931***  2.286*4* 0.824 2.275*1* 1.113 - 1.371 1.277 2.897*1* _0.540*** 2.9131*1 

PQ 1.408 1.6674* 0.601* 1.6591* 0.812 0.729 - 0.931 2.112*4* _0.394*** 2.124*4* 

RS 1.512* 1.790*1  0.645* 1.782*4  0.872 0.783 1.074 - 2.269*1  _0.423*** 2.281*1* 

KJ 0.667* 0.789 0.2841*1 0.725 0.384*1* 0.3451*4  0.473*1* 0.4411* - _0.186*** 1.005 

TL _3• 577*** _4.234*** _1.526* 4.214*1* _2.062**1  -1.852*4 * _2.540***  -2.365 _5.365*** - _5394**1 

WX 0.663* 0.785 0.2831*1 0.781 0.382*4* 0.343** 0.471*1* 0.438*1* 0.994 _0.185*** - 

AD CD ES Gil JR KA PQ P.S KJ 

V-AXIS VARIABLE 

Asterisks indicate the probability of incorrect rejection of the null hypothesis 'gradient = 1.0' 
for each case 

" P < 0.001 
* p < 0.01 

p < oos 

Underlining indicates the prbablity of significance of the least squares regression of the same pair 

P < 0.05 

- P < 0.001 

i.e. underlined companisono indicate regressions which failed to reach significance 
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as a measure of association between the parameters, a graph theory approach can be used. Figure F5.10 
shows this with parameters linking at a series of probabilities down to the level at which the null 
hypothesis of isometry might be rejected. All parameters, except TO (which was tested for negative 
isometry), have clustered by this level. 

It may be noted that these two methods - of ordination and clustering - produce similar results 
and some broad conclusions may be drawn from the data of Table F5.2. 

The status of TO which is 'negatively growing' is uncertain. It seems to alter little with 
age, though the gap does narrow. (It shows poor correlations with other parameters). 

Characters WX and KJ, noted as having less alteration during growth show considerable negative 
allometry and thus become relatively smaller with age. (See Figure F5.11 for WX). 

Characters Ab, EF and GH cluster well and show some negative allometry. They thus become 
relatively a little smaller with age. 

Characters PQ and OS show some positive allometry. They cluster with characters JO and HA 
which show somewhat greater positive allometry. 

Total width, EF, shows a high positive allometry and clusters last. The high relative growth 
of this parameter is obvious from inspection of the bones (see Figure F5.11). 

The parameters show two clusters at P>0.15, viz those with positive and those with negative 
allometry. We thus have a cluster of parameters associated with the nervous system and core 
of the vertebra which show relatively less growth than the more structural parameters which 
reflect the total growth of the bone to a greater extent. Total width, EF, contrasted with 
the height of the neural canal and the distance between the ventral foramina represent the 
extremes, with the length of the dorsal midline, PQ, and the length of the ventral midline, 
OS, falling between the two. Thus we have characterised a not unexpected developmental 
sequence: that neural and vascular characters, which change little in size or volume over the 
life of the individual, change little in relative size, whereas those characters associated 
with muscular and structural systems show a relatively greater change as the animal grows 
larger. 
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Figure 15.11. Scatter diagram of attributes EF and WX against weight (as a general size variable). 

Ass brief example of comparing matrices of a values we might consider the sample consisting 
solely of bones with un-fused sutures. Figures F5.95 and F5.12 show the clustering and the 
ordination. The two methods are in poorer agreement this time, as might be expected since the sample 
is small and has a small size range for all parameters. Many of the least squares regressions jail 
to show significance and many gradients cannot be distinguished from 1.0. However as a broad outline 
we again see AS, EF and Gil forming a tight cluster, joined later by KJ and WX relating to the core 
of the bone and thus showing less growth. Characters EF, JB and OS are the cluster showing most 
relative growth, suggesting possibly that the ventral wall is still being laid down in the largest 
unfused bones collected. The dorsal parameters HA and PQ show negative allometry. 

Thus in descriptive terms, we may contrast the two populations (or in this case population and 

oubpopulatinn). 

Various methods have been proposed for the investigation of allometry in multivariate data sets. 
The use of the scores of individuals on the first principal component as a variable against which to 
measure the allometry of all the observed variables was tried. This gave a single set of 11 allometric 
constants which ordered the variables in the same way as shown in Figure F5.12.. The use of this 
method in contrasting populations would seem inappropriate however, since the first principal 
component would be different for each. 
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Figure 15.12. A graph theory clustering of the attributes based on the probability (P) of 
incorrect rejection of the null hypothesis of isometry. Data only for bones 
with unfused dorsal sutures. 

Jolicoeura (1953) method also involves principal component analysis. The pairwise comparison 
of all loadings for the first axis which he suggests produced a very different set of allometric 
results. However, the first axis was thought to represent a simple increase in size and these 
relationships might reflect patterns less affected by sexual dimorphism and any sudden change in the 
pattern of growth around the time of birth. If the constitution of the sample were better known such 
hypotheses could be investigated, but this falls outside the current study. 

CONCLUSIONS 

A well defined pattern of development can be illustrated from these data, and it seems likely that 
samples could be contrasted useFully, either on the basis of certain allometric constants or by the 
overall pattern of development. No truly multivariate approach yet tried seems suitable. 
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F 6 NON-METRICAL VAttIATION OF THE CARIBOU ATLAS VERTEBRAE 
C A. Stroud 

During the collection of Caribou atlas vertebrae, it was noted that there was a high degree of 
variation in the structure and number of foramen on the dorsal (and to a lesser extent ventral) 
surface. Although it has not been possible to snow conclustvely that this is non-metrical in origin, 
it seems quite probable that this is so. Non-metrical variants of the skeleton (or epigenetic 
polymorphism) are caused by the interaction of a number of gene loci during the development of an 
individual. "Non-metrical variants provide a useful way of comparing gene frequencies in different 
populations (since each variant is determined by a number of 1 oct and the occurrence of any one 
variant tends to be poorly correlated with the occurrence of any other)' (Berry 1977). Thus by 
comparing the frequency of a number of variants of several populations, it is possible to obtain a 
rough estimate of the 'genetic distance' or degree of divergence of those populations. This has 
been done with considerable success in investigations of island populations of mice around Britain 
(Berry 1968, Berry, Evans & Sennitt, 1967) and in investigations of past human populations (Berry 
1974). Although most work of this nature has tended to concentrate on the non-metrical variation 
of the cranium (e.g. the above references), the infracranial skeleton has also been used with some 
success (Finnegan 1978, Saunders 1978). 

The Caribou atlas vertebra is a convenient bone for this type of investigation since it can be 
collected in large quantities from the tundra in mos1 arctic habitats where present day Caribou are 
found. Additionally, it can be found in many middens since Rangifer has been traditionally an 
important part of the diet of circumpolar peoples. Thus it is possible not only to compare the 
frequency of non-metrical variants between present day populations but also with past or extine races 
(e.g. Rangifer tsrandus eogroenlandicus of north-east Greenland). The material from Eqalungmiut Nunat has 
been Scored for several variants, hones have been collected from South Georgia and at present material 
from other populations is being sought prior to detailod analysis. 
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SECTION G OBSERVATIONS OF FRESHWATER FISH 

U I TIIREE-SPINED STICKLEIBACK (Gasterosteus aculeatus) 
A. D. Fox & 5. 5 St road 

I NTROIIU(;IION 

The Three-i-ipined Stickleback occurs in west Greenland as far as Upernavik (7308) and in east 
Greenland it is sometime's found as far north as Mosteravig, 720 19'N (Cotton 1971). Some of these 
populations are of the seiniarmatus and trachurus forms (see Wootton 1976) while many are permanent 
residents of freshwater with high proportions of the leiirus morph. The population of west 
Eqalungmiut tasia consisted of the leiux-us form with 3-7 lateral plates along each flank. 

Sticklebacks were an important component of the freshwater fauna of Eqalungmiut tase, forming 
part of the diet of the Arctic Char and Red-throated Diver and the major part of the diet of the 
Red-breasted Merganser. The Three-spined Stickleback probably also contributed to the diet of the 
Great Northern Diver and Long-tailed Duck, but for further details on avian predation see especially 
Bengston (1972), Gross (1978) and Reimchen (1980). 

In Eqalungmiut Nunt, stick ebacks were first seen on 21 May around the edge of Eqalungmiut 
tasia, and subsequently large numbers were always to be found there. Activity of the fish around 
the edge of the thawing lakes was largely dependent on weather condit ions; the shallower water 
around the periphery was forsaken for deeper water on windy or cloudy days, a response similar to 
that of feeding Lepidurus arcticus in north-east Greenland (Crook & Greenwood 1978). On still, warm, 
sunny days, sticklebacks were very active and numbers approaching several hundred per metre of lake 
bank could be commonly encountered. No fish were captureC that showed any sign of breeding colour-
at ion on the body, althoub a very few individuals showing i rridesceint blue colours on the iris 
were present in the two samples taken in June. 

METHODS 

A simple mark-recapture procedure was attempted 
shallow waters. Fish were caught from a 25 m length 
marked as shown in Table GI .1. Measurements of total 
tip of the tail to the end of the head, and fish were 
Pesola spring balance. 

to assess the local densities of fish in 
of the shore of west Eqalungmiut tasia and 
length were taken with a steel rule from the 
weighed to the nearest 0.05 g using a 5 g 

TABLE Gl.1. Marking of Sticklebacks 

10 June 103 captured, weighed and measured, left pectoral spine clipped 
18 June 151 captured (no retraps), right pectoral spine clipped 
12 August 30 captured (no retraps), length measured 
15 August 325 captured (no retraps), length measured 
16 August 50 captured (no retraps), length measured, then preserved in 4% formalin 

RESULTS 

( i) 'apture/Recapture 

The simple capture/recapture method of estimation of population size rd ies on the basic premise 
Lhat there is no immigration or emigration in the population and no mortality between the sampling 
dat es. At least two marked fish were recovered dead from the lake edge, and it seems likely that 
T he west her dependent movement a of the fish involved a substantial flux of individuals into and 
ut of the surrounding shallows. Thus the method is invalidated on both assumptions and the sample 

size inaiked clearly needs to be several orders of magnitude greater to accommodate these factors. 

i i I .;i.e CJai Lustributic,r, 

The length frequency data from sampling in June and August are shown in Figure Gl.1. When 
lid as a cumulative frequency (alter Cassie 1954), the length class data suggests that there 

are three age classes present in the June catch (Figure G1.2a). One age class is of fish that are 
less 1han 30 miii long, the next contains fish between 30 and 60 mm long and the third, consisting 
of a very few individuals in excess of 66 mm. Later, the August sample (Figure G1.2b) shows the 
small r fish to be absent. The smal lest fish in the June catch were fry hatched in 1979, which by 
August had grown larger than 30 mm. This interpretatton is suggested by the bimodal frequency 
distribution between 34 and 66 mm, which consists of both fish that have overwintered and the fast-
growing young of the year. In both samples, there are a few fish larger than the main overwintering 
size class and these may represent a third age class of fish in their second breeding summer. 

(iii ) 1.,rijth-We.iht Relationship 

The relationship between length and weight of the fish caught in June was found to be: 

ln(weight) = 2.64 ln(length) - 10.46 F = 1105 (P < 0.0(h) 

I v ) I'] a t C' Number 

There appears to he a relationship between the number of lateral plates and age (as interpreted 
roil length data) as shown in Figure ti1.3, with older fish having more lateral plates. Such a 

si tuat ton is unusual in ;asr,rostus aculeatus and whether this results from the effects of selection 
or ontogeny clearly requires further investigation. 
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Figure G1.1. Size frequency data from catches of Three-spined SticklebackS ( Gasterosteus aculeatus) 

from west Eqalungmiut tasia during June and August, 1979. Data from a catch of 
854 fish caught in Dyfed, Wales (October 1977) is also presented. Whilst caught at 
a later date , the later data demonstrate the size 

difference between the two 

populations. 

DISCUSSION 

The length frequency data suggest that Greenland Sticklebacks have a remarkable rate of growth 
during the season of hatching. Sequential sampling of the Eqalungmiut tas& populations in the 
same pattern as undertaken by Greenhank and Nelson (1959) for Alaskan populations would lend further 
evidence of fast development during the first year of arctic sticklebacks. This development is 
sufficiently fast to enable fry to attain a similar size to over-wintering individuals by August. 
In work carried out in Alaskan populations, successive samples throughout the summer showed that 
the young of the year grew rapidly, with a slower growth of one and two year old fish. It is 
likely that a similar situation prevails in the west Greenland population where fish are able to 
exploit the dramatic increase in arthropod production which occurs between late June and August 
in freshwater ecosystems. Samples from stomach contents from Alaska listed in Greenbank and Nelson 
(1959) showed that Chironomid larvae and pupae formed the major part of the diet in a similar 
arctic habitat, although various copepods (also numerous in west Eqalungmiut tasia) were also 
heavily predated. 

With high production over a short summer, it would seem that selection would be most severe 
during the winter when freezing of the lakes forces fish to greater depth as growth rates drop 
drastically. Larger fish might be expected to survive the winter better than the smaller ones and to 
this end, it may be significant that the Greenlandic fish were generally larger than fish from 
Mid-Wales (Woottofl 1976). The larger body size of many arctic animals (poikilotherms as well as 
homotherms) is, of course, well known and Dunbar (1968) attributes the cause, at the ultimate level, 
to be due to the advantage of greater fecundity and possibly the greater efficiency of the use of 
food resources. Since large body size and low metabolism are often related, this would give large 
overwintering fish an advantage in those periods when food was at a premium. 

In view of the leiurus nature of all fish examined and the difficulty of regular migration 
up and down the Afon Char, the Eqalungmiut tas6 stickleback population is apparently land-locked. 
Unfortunately, the population in Manx Lake, in slightly brackish water, was not sampled but it 
would form the basis of an interesting future comparision. 
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Figure G1.2a. Logarithmic plot of cumulative frequency of 1 nun size classes showing the presence 
of three age classes in the June catch. 

Figure G1.2b. Logarithmic plot of cumulative frequency of 1 nun size classes of the August catch. 
Note that smaller fish are absent, having attained the size of fish born in the 
previous year. 
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Relationship between weight and length of 46 Three-spined Sticklebacks ( Gasterosteus 
aculeatus) caught on 16 August, 1979, scored against the number of lateral plates 
present on each individual. 
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G 2 DISPERSAL OF STICKLEBACK TO NORTHEAST GREENLAND 
D. A. Stroud 

Cotton (1971) reported the presence of a Three-spined Stickleback in Lepidurus Loch near 
Mestersvig, Scoresby Land. There was just one fish collected and the identification was later con-
firmed by the British Museum (Natural History). As far as can b ascertained, this is the most 
northerly record of Gasterosteus aculeatus in eastern Greenland (72 19N), their previously recorded 
range ending near Angmagssalik (c 64°N) (Munzing 1963), thus this is a considerable range extension. 

Lepidurus Loch was extensively studied during the summer of 1974 and no fish were found in it 
(Greenwood et al. 1978). The Loch is at most only 0.5 m deep and would almost certainly freeze sulid 
in the winter. It is most unlikely that the fish undertook an anadromic migration from the sea since 
there is little outflow, and inspection of the area in 1980 showed there to be no direct channel 
between the lake and the sea. Therefore the remaining and more likely possibility is that the fish 
was introduced to the loch on the legs or feet of birds (most likely geese), either as an egg or a 
fry. Both Barnacle and Pink-footed Geese breed near the Nyhavn Hills in which Lepidurus Loch is 
situated (Ferns and Green 1978) and feed at the pool in early summer. In view of its depth it 
probably thaws early and thus is one of the first visited by the geese. Barnacle and Pink-footed 
Geese have previously been implicated in the introduction of certain elements of the east Greenland 
fauna (Halliday et si. 1974) and White-fronts in similar fashion for the west Greenland flora (Iverson 
1953). Thus it is quite possible that geese are also important in the introduction of freshwater 
fauna and flora. It would be interesting to look for specifically British or Icelandic elements in 
the plankton of pools visited by geese in north-east Greenland. 
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G3 ARCTIC CHAR ( Saivelinus aipinus 
D A. Stroud 

Arctic Char were seen at Lakesmeet and Aberchar and were caught by the Greenlanders near the 
mouth of Manx Lake. At Lakesmeet during late May groups of up to 30 were frequently seen, and spent 
most of the day drifting in the shallows where east Eqalungmiut tasia flowed into the Lakesmeet 
stream. They seemed to be smaller and less brightly coloured than those seen later on and were no doubt 
from the lake population that overwinters in freshwater (Freuchen & Salomonsem 1958). At 
Aberchar, fish congregated close to the ice-edge, where the lake flowed into the river. They could 
be seen here throughout our stay, although in July and August very big fish were seen to be passing 
up-stream. About this time numbers were being caught with nets placed across the fjord and Manx 
Lake and the Greenlanders Johanis, Kaba and David kindly gave us some, allowing us to examine and 
eat them 

The brilliant colours, especially on the males, and size indicated that they were indeed moving 
from the sea to the lakes to spawn. Many of them had severe infestations of the parasitic copepod 
Salrnincoia edwardsii Olsson. These were often attached to large areas of the gills and inside the 
mouth, One 40 cm long male had over twenty in the mouth alone. Many also had infections of worms 
in the gut and peritoneum although none was collected for identification. One Char contained 
several Three-spined Stickleback (Gasterosteus acuZeatus) in its stomach, although usually the stomach 
was either empty or contained vast numbers of mosquito larvae. 

Char were also seen rising to the surface of Large Lake in early July. This lake belongs to 
the Eqalungmiut tase drainage system and possibly is an important spawning area for them. 

SECTION H INVERTEBRATE REPORT 

H 1 SEASONAL ACTIVITY AND ABUNDANCE OF SOME LAND INVERTEBRATES 
J. Madsen 

INTRODUCTION 

A sampling programme of pitfall trapping, supplemented with sweep-netting was carried out in 
Eqalungmiut Nunat to survey the activity patterns and relative abundance of arthropods. The object 
was to study the seasonal abundance of potential prey species of nesting Lapland Buntings and the 
results of this are discussed elsewhere (Madsen in prep.). 

The use of pitfall trapping to estimate availability of potential prey to arctic birds has 
been discussed by many workers (e.g. Greenwood 1978), although the method is known to have short-
comings (Southwood 1968). However, as Lapland Buntings prey mainly on ground-dwelling arthropods, 
pitfall trapping was considered the most reliable technique available. Sweep-netting was carried 
out to give a better overall indication of prey abundance. 
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Specimens were brought hack to Denmark for identification; the beetles and some spiders (Section 
112) have been identified to species level, while much of the material has merely been classified 
to order. 

METHODS 

Pitfalls 

Pitfall trapping was performed at two sites (Base Camp and Aberchar), with traps arranged along 
transects through most of the representative local vegetation types. 

Traps consisted of white plastic jars (12 cm diameter, 13 cm deep) filled to a depth of 2-3 cm 
with 1-2% formaldehyde solution. Traps were emptied and the contents preserved in 4% formaldehyde. 

Base Camp (c. 300 m a.s.l.) 

Ten traps were set at 30 m intervals and emptied every 3-4 days from 8 May to 17 August. The 
habitat was gently sloping dwarf heath and steppe with a southerly aspect; two traps were set on 
the periphery of marshy ground consisting of mosses, Salix arctophila and grasses, two were set on dry 
ground above the marsh amongst .4ulacomnium turgidum and Calamagrostis purpurescens, three on dry moraine 
hummocks amongst Betula nana/Salix glauca scrub, one trap by a stream in Salix glauca scrub and two on 
a sunny ridge under grasses. 

Abcrchar (c. 100 m a.s.l.) 

Five traps were set at 30 m intervals and emptied every 7-8 days from 6 June to 13 August. 
The transect was set on gently sloping dwarf heath with a south-easterly aspect; two traps were set 
close to a stream in damp ground amongst grasses and mosses, two set on sunny, dry moraine deposits 
below Salix glauca scrub and one on a sandy patch amongst rocks and grasses. 

Sweep-netting 

Sweeping with a fine-meshed net was carried out on a fixed route along the pitfall transects. 
A standard 250 strokes, one stroke per step were made along the transects, but were performed only 
on calm, sunny days. 

Butterfly transects 

ADF carried out counts of the two butterfly species along transects in the uplands and the 
results are shown in Figure H1.l. 

Statistical Analysis 

Results were analysed for seasonal trends in abundance comparing numbers caught during three 
thirty-four day periods using chi-squared tests. Correlation between the two sites was analysed 
using Kendall's rank correlation coefficient (Siegel 1956), with the interval between trap 
collection averaged to coincide with the Aberchar sampling periods. 

RES tILTS 

The total numbers of all arthropods captured in the traps is shown in Table H1.1, and the temporal 
distribution of abundance for the two sites shown in Tables 111.2 and 111.3. 
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Figure Hi .1. lIelative abundance of two species of butterfly (Colias hecla and Ciossiana chariclea) 
1162ng transects in Eqaiungmiut Nunat. 

Order Araneae (Spiders) 

Spiders were the most abundant invertebrates in the pitfalls (Table 111.1); abundant throughout 
the sampling period, increasing significantly in numbers (days 1-34 compared to 35-68: p<0.001; days 35-68 
compared to 69-102: p<0.001) at the Base Camp site (Figure 111.2), and showing a good relationship 
between captures at the two sites (p=0.022). The large peak in June was caused by the abundance of 
wolf spiders (Lycosidae) with a later burst of juveniles in July and August. 

Order Acarina (mites) 

Mites, mainly of the sub-order Prostigmata, were commonly encountered in pitfalls (Figure 111.2), 
increasing in numbers from the first to the second third of the period (p<0.001), with no significant 
increase and no significant correlation between sites. 
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TABLE H1.1. Total numbers of arthropods caught in pitfalls. 

Base Camp Aberchar 

Araneae 1899 839 

Acarina 365 451 

Hemiptera 382 47 

Thysanoptera 1 

Neuroptera 6 2 

Lepidoptera 11 4 

Diptera 1286 139 

Hymenoptera 23 5 

Coleoptera 104 25 

Miscellaneous larvae 100 32 

TABLE H1.2. Numbers of arthropods caught per day in 10 pitfalls at Base Camp site. 

a 
a a a a a a. a a a a. a. a a a a a a a. a a a 41 a a. 0 0 P, a a a a 0 a a 0 a o a w -a a a 

B a a. a. 

8/5 - 16/5 6.9 0.3 1.6 - - - - - 0.9 - 

16/5 - 18/5 10.5 0.5 5.0 - - - 0.5 - 1.0 - 

18/5 - 21/5 9.3 - 7.3 - - - 5.3 - - 0.7 

21/5 - 26/5 14.4 1.6 6.0 0.2 - - 16.4 - 1.0 1.4 

26/5 - 29/5 12.3 1.7 6.3 - - - 12.3 - 1.7 1.0 

29/5 - 4/6 13.6 1.2 4.2 - - 2.2 0.2 1.0 1.4 

4/6 - 7/6 9.7 1.0 5.7 - - - 6.3 - 1.7 1.3 

7/6 - 10/6 3.0 1.3 2.7 - - - 4.0 - 0.7 0.7 

10/6 - 13/6 25.0 9.0 3.3 - - - 10.0 2.7 3.3 1.3 

13/6 - 17/6 12.8 2.8 3.5 - - - 5.8 - 1.0 1.0 

17/6 - 21/6 36.3 4.0 6.0 - - 4.5 - 1.8 2.8 

21/6 - 24/6 19.3 2.7 8.0 - - 0.3 3.3 - 1.0 0.3 

24/6 - 27/6 33.7 3.0 3.3 - - - 5.0 - 1.3 1.3 

27/6 - 1/7 32.3 13.0 3.3 - - - 10.3 - 2.0 3.0 

1/7 - 4/7 6.3 3.3 2.7 - - - 13.7 - 0.3 1.3 

4/7 - 8/7 6.5 2.8 1.2 - - 9.3 - - 3.0 

8/7 - 12/7 2.0 4.0 2.3 - - - 16.0 0.3 0.3 0.8 

12/7 - 17/7 14.6 4.8 4.2 - - - 20.2 0.2 1.2 1.2 

17/7 - 19/7 19.5 5.5 7.0 - - - 229.0 1.5 1.0 0.5 

19/7 - 23/7 36.3 12.3 6.8 - - 0.3 25.5 0.3 2.0 0.3 

23/7 - 26/7 16.0 1.3 1.7 - - 0.3 32.3 1.0 - - 

26/7 - 30/7 15.8 8.8 2.0 - - 0.5 13.3 0.3 2.3 1.0 

30/7 - 2/8 7.3 3.3 3.7 - - 0.7 5.7 - - 0.3 

2/8 - 6/8 29.4 1.9 3.1 - 0.3 0.5 1.4 0.5 1.1 0.3 

6/8 - 9/8 14.3 1.0 3.7 - - - 3.0 - 0.3 1.0 

9/8 - 13/8 61.3 3.8 4.5 - 1.3 0.5 2.5 0.5 1.2 0.5 

13/8 - 17/8 27.5 4.5 0.8 - - - 1.8 - 0.2 0.2 

TABLE H1.3 Numbers of arthropods caught per day in 5 pitfalls at Aberchar site. 

a a 
a -a  a a a a a. a 0 a. a a a a. 0 a a 0 5 a a ., a a a  a a a a a 0 a 

a. 

6/6 - 14/6 6.3 2.3 1.0 - - 4.1 - 0.4 0.4 

14/6 - 19/6 29.2 13.8 2.0 - - 2.4 - 1.4 1.6 

19/6 - 1/7 13.3 5.5 1.0 - - 0.5 0.2 0.6 0.7 

1/7 - 8/7 5.9 4.6 0.4 - - 1.9 - - 0.4 

8/7 - 17/7 9.0 10.1 0.7 - - 2.9 0.1 0.3 0.1 

17/7 - 23/7 11.2 10.2 0.5 - 0.2 3.7 - 0.2 0.7 

23/7 - 30/7 7.6 7.3 - 0.1 0.3 2.9 0.1 - 0.1 

30/7 - 6/8 12.6 4.7 0.3 - - 0.7 0.1 0.4 0,1 

6/8 - 13/8 23.6 4.3 0.4 0.1 0.1 0.3 - 0.1 - 
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Figure 111 .2 a' -in 1 ihn'lnCC of the five moOt cuuu,. .i Liii upod urders in 0111 aII (expressed 
as numbers per day per 10 pitfall traps). Full line indicates Base Camp site, 
dotted line indicates Aherchar site. 

Order Collembola (springtails) 
Springtails were not sampled quantitatively as they were considered too small to be important prey 

for birds. They appeared in extraordinary numbers during rainy periods. 

Order Hemiptera (bugs and aphids) 
Bugs and aphids were caught throughout the sampling period in pitfalls and sweep-nets (Figure 111.2, 

Table H1.4); there are no significant trends in numbers caught and no agreement between sites. 

Order Thysanoptera (thrips) 

A single thrip was caught in the Base Camp pitfalls. 
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Figure H1.3. Captures of dipterans in sweep net at Base Camp (number per 250 strokes). 

TABLE H1.4. Numbers of arthropods caught by sweep-netting. 

a a 
C a C a a a a 

o a p, 0 0 c 
a 5 0 C a a 

z 

5/6 - 1 - 14 - 

13/6 - 2 - 17 - 

17/6 - 4 - 56 - 

27/6 2 4 - 90 1 

19/7 - - - 70 - 

30/7 1 3 - 99 3 
9/8 1 10 - 66 - 

11/8 1 8 1 64 1 
15/8 1 5 - 37 2 

Order Neuroptera (lacewings) 

A few individuals were found in pitfalls from the end of July (see Tables H1.2 and H1.3). 

Order Lepidoptera (butterflies and moths) 

From mid-July the imagines of moths (and rarely butterflies) were caught regularly in the 
pitfall traps of both sites (Tables 51.2 and H]..3), although larvae were found throughout the 
sampling season. The first caterpillars emerged in mid-May, decreasing in numbers at both sites 
(Base Camp: 1-34 compared to 34-68: NS, 34-68 compared to 69-102: p<0.001. Aberchar : 1-34 compared 
to 34-68: p<0.001). Although the overall trend was similar in both sites, the correlation was poor 
(p>O. 05). 

One species (Eurais occulta (L.)) was predominant, comprising more than half the total number of 
lepidopteran larvae caught, with large numbers of the moth Apamea exulis (Lef.). On the DZ slopes, 
the caterpillars of Eurois occulta were superabundant, with 100 larvae removed from a random 9 m2  
plot on 16 June. These had a mean weight of 0.60 g  (s.d. 0.20 g) giving a biomass of 6.7 g/m2  
(fresh weight). Weighing was not repeated but a few days later, even more caterpillars were present, 
feeding on Salix glauca leaves. 

- 
Only two of the five species of butterflies recorded from Greenland were seen in Eqalungmiut 

Nunat; these were the Arctic Fritillary (Ciossiana chariclea) and Northern Clouded Yellow (Coiias hecla). 
Both were numerous in the adult stage during July and August, but the egg and larval forms of neither 
species were located. The larval plant of Coiias is given as Astragaius aipinus by Higgins and 
Riley (1970), but there are no representatives of the Papilionaceae in Eqalungmiut Nunt. P. Ackery 
(pers. comm.) gives Salix arctica as the food plant of the caterpillars, but the species was probably 
feeding on Salix glauca in the study area. Both species were more numerous on the plateau than regions 
below 200 m, emerging to coincide with maximum numbers of plant species in flower, although the peak 
numbers of the two species did not coincide (Figure 111.1). 

Order Diptera (two-winged flies) 

Dipterans were numerous throughout the sampling period with peak abundance during July at the 
Base Camp site, resulting from large numbers of small Cyclorrhapha flies which were believed to be 
of minor importance as bird prey. There was no correlation between the two sites and the abundance 
from sweep-netting shows a different seasonal pattern from that of pitfall data, but peak abundance 
occurred between late June and the end of July. 

Order Hymenoptera (wasps and bees) 

Small hymenopterans were regularly found in pitfalls, increasing significantly during the last 
third of the sampling period at Base Camp (p<0.001). Bumble bees, abundant from mid-May, were rarely 
caught in pitfall traps. 

Order Coleoptera (beetles) 

Beetles were common in pitfalls (Figure Hl.2), showing no seasonal trend in abundance at 
Base Camp but significantly declining during the second third of the period at Aberchar (p<O.00l). 
There was no relationship between numbers at the two sites. 
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DISCUSSION 

Comparision of activity patterns of the arthropod orders shows no clear overall pattern of 
seasonal abundance. Most invertebrates were abundant from mid-May and showed no decline by mid-
August. In May, temperatures regularly fell to -100C but with the possible exception of dipterans 
and mites, this did not seem to affect the activity of many species. Snowfall was infrequent, 
with the thaw proceeding rapidly after May. This, in combination with high day-time temperatures 
(see Section Ji) presumably led to the early activity. These results contrast with results from 
arctic Canada and Alaska (Hussell 1972; Maclean & Pitelka 1971; Seastedt & Maclean 1979), where 
the invertebrate season is short with a discrete peak in activity and an abrupt end to the season. 
however, in high arctic north-east Greenland, similarly inconclusive results have been found 
(Greenwood 1978) where the thaw had also commenced before the beginning of the investigation. 

Generally, there was a poor correlation between the two sampling sites, although it may prove 
otherwise when material is considered at the level of species. Greenwood (1978) found a high 
site-to-site variation in that study and the variation in altitude and habitats will doubtess 
add to the variance of the sampling. 

Sweep-netting as a measure of relative abundance may be useful if applied more frequently 
than time and weather conditions permitted in 1979. The method undoubtedly caught different species 
from pitfall trapping and if used regularly at various sites, would give additional information 
on overall activity patterns. 

The early abundance of many invertebrates permits an early start to the birds' brooding season, 
with Lapland Buntings particularly exhibiting a prolonged nesting season compared to arctic populations 
in Canada and Alaska (e.g. Custer & Pitelka 1977). 
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H 2 AN ANNOTATED LIST OF INVERTEBRATES COLLECTED FROM EQALUNGMIUT NUNAT 
J. E. Sell 

Collection of invertebrates in Eqalungmiut Nunat was carried out by JM as part of an 
investigation of seasonal abundance, but in addition material was collected on behalf of the 
British Museum (Natural History). The following list outlines the insects kindly identified by the 
Department of Entomology, together with preserved arthropod specimens collected by JM and identified 
in the Institut for Zoologi og Zoofysiologi, Aarhus University. 

Order Araneae (spiders) (all det. Sren Toft) 

Family Theridiidae (Comb-footed spiders) 

snoplagnatha intrepida (Sor.) 

Family Linyphiidae (Sheet-web spiders) 

Cochiembolus alpinus (Banks) 
Cornicularia clavicornis (Em.) 
Erigone whyrnperi (Cambr.) 
Islandiana princeps (Braend.) 
Latitix'rax obtLzsus (Em. ) 
MetopobactruS prominolus (Cambr.) 
Praestigia groenlandica (Holm) 
Typbocrestus pygmaeus (Sor. ) 
fleioeta levinseni (Sor. ) 

Family Araneidae (Orb-web spiders) 

singa groenlandica (Sim.) Male individuals have not been previously found in Greenland 
(Hoim 1967). Several males were collected. 

Family Tetragnathidae 

retragnatha extensa (Linn.) 

Family Lycosidae (Wolf spiders) 

Arctosa insignita (Thor.) 
Pardosa furcif era (Thor.) 
Pardosa glacialis (Thor.) 
Pardosa groenlandica (Thor.) 

Family Gnaphosidae 

Haplodrassus signifer (C.L.K.) 

Family Philodromidae 

Thanatus arcticus (Thor. 

Family Thomisidae 

Xysticus durus (Sor. ) 
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CLASS INSECTA 

Order Hemiptera (bugs and aphids) 

Superfamily Coccoidea 

*Arctorthezia cataphracta (Olaf.) det. D.J. Williams. Found 15 cm deep under small stones 
in loose earth beneath calamagrostis purpurescens, polytrichurn spp. 

under Salix glauca scrub, 28/05/79. 

Order Lepidoptera (butterflies and moths) 

Family Noctuidae 

*rta richardsoni Curtis det. M.R. Honey 
*Apamea exulis Leferbre det. M.R. Honey 
Eurois occulta (L.) det. E.S. Nielson 

Family Geometridae 

*Eupithecia gelidata Moschler det. M.R. Honey 

Family Nymphalidae 
*clossjana chariclea Schm. det. P. Ackey 

Family Pieridae 

*Coijas hecla Lef. det. P.Ackey 

Order Dipt era 

Family Tipulidae 

* ripula arctica Curtis det. A.E. Stubbs 

Family Culicidae 

*Aedes (Ochlerotatus) iznpiger Walker det. J.A. Reid. Collected from fish carcass, 05/06/79. 

Family Ceratopogonidae 

*Culicoides grisescens (Edwards) det. S.A. Nielson. Blood-sucking midges were collected in 
mid-August from exposed human skin and from tents etc. All 
individuals were identified as C. grisescens, although the only 

described Culicoides species from Greenland is C. sordidellus 

(Zetterstedt). However, measurements used in the identification 
of female insects do not deviate from those of C. grisescens. 
Similarly, measurements of male genitalia from the collected material 
do not deviate from measurements of C. grisescens, a species widely 

distributed in northern Europe. 

Family Simuliidae 

*Simuiium groeniandicum Enderlein det. R.W. Crosskey. This is the rarer of two possible 
species - more specimens are required to undertake chromosome 
studies to sort out taxonomy. 

Family Empididae 

4 Rhamphomyia sp. det. K.G.V. Smith. 

Family Dolichopodidae 

*Eeiictxpus sp. det. A.E. Stubbs. 

Family Syphidae 

*Platycheirus sp. det. A.E. Stubbs. 
*Spl eropjjria sp. det. A.E. Stubbs 
tMetasyrphus sp. det. A.E. Stubbs. 
*Heiiopjiiius ?groenLandicus det. A.E. 

Family Anthomyzidae 

*Hydropria vertecina Zett. det. D.M 
*Lasiowffla octoguttatum Zett. det. D.M 
*Pegomya aibimargo Pande16 det. D.M. 

Family Calliphoridae  

New to Greenland. 

Collected from fish carcass, 05/06/79. 

Stubbs. 

Ackland. Collected from fish carcass, 05/06/79. 
Ackland. Collected from fish carcass, 05/06/79. 

Ackland. Collected from fish carcass, 05/06/79. 

*Boi-eeijus atriceps Zett. det. J.P. Dean. Collected from fish carcass, 05/06/79, only 2 
previous specimens in BM(NH). 

Family Muscidae 

Fannie sp. two females hatched from Lapland Buntings nests; tentatively identified as 
?F. armata Mg. by Lektor B. overgaard Nielsen, a species 
previously recorded from Greenland by Hennig (1964). Fannie 

larvae are saprophagous and the larvae of many species are commonly 
found in birds nests. 

Order Siphonaptera 

Family Ceratophyllidae 

Ceratoplsjllus garei Rothchild. det. overgaard Nielsen. Hundreds of specimens were hatched 
from Lapland Bunting nests. C. garei is a circumpolar species 
extending southwards to central Europe and through Alaska and 
Canada to the western United States (Rothchild 1952); the species 
is previously recorded from Greenland (Henriksen & Lundbeck 1917; 
Smit 1954). This species prefers groundnesting host species, 
favouring damp sites and open nests (Rothchild 1952). 
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Order Hymenoptera 

Sub-order Parasitica 

*syrpjvomus sp. det. I. Gould. 

Order Coleoptera 

Family Carabidae 

*BernbidjOfl gukonum Fallen det. N.D. Stork. Around roots of 
Salix glauca in loamy soil with 

much decaying leaf litter, 28/05/79. New to BM(NH). 
Bembidion graph (Gyllenhal) det. Viggo Mahler. 

Family Staphylinidae 

Atheta islandica (Johansen) det. Viggo Mahler. 

Family Byrrhidae 
Byrrhus fasciatus (Forster) det. Viggo Mahler. 
Simpiocaria metailica (Strum) det. Viggo Mahler. 

Family Coccinellidae 
*Coccinella transversoguttata (Falderman) det. R.D. Pope. Widespread and common, feeds on 

Cinara spp., etc. 

* indicates specimen now in BM(NH) collections 

The insect fauna of Greenland is quite well documented, but there have been many collections 
made in the last ten years and it would be very useful if this information could be gathered 
together at some stage. Tony Hutson informs us that there were several specimens of particular 
interest and it would certainly be very worthwhile following some of these up, since the collection 
appeared to contain more unusual species than might be expected. 
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SECTION I PLANT REPORT 

1 1 THE FLORA CF EQlLtJNC;Ml lIT NtGiAT 
A. ti. ti,x 

I NTltOBUCTItcN 

Although the original aim of the Greenland expedit ion was to carry out a botanical exploration 
of an area of mid-west Greenland (ste Secticiri Cl),  iii pract ice there was little opportunity icte 

deta led studios of the vegetst ion of iqa lungrnrut Nunat The botanical notes are here divided into 
several sect ions deal lug wi th the moat di:I I net vegetat rain typos, each having ii brief desc'ript iou 
of the var let ies of cnmmuni ties present These vegetat ion types are based loosely on those 
recognised by previous authors (see below), but genera] lv are discussed in terms of their relation-
ship to aspect, exposure and other factors in the absence of a deeper knowledge of related 
vegetation in west Greenland. Due to the I inc ted Lime available for botanical work, the descriptions 
are necessarily brief, and the amount of detail given reflects the attention devoted to the 
various eornmuni t .ies. In particular, the feeding marshes of the Greenland White-fronted Geese were 
studied in some detail and a short invest igtcl tori of the done vegetal ion was undertaken towardi-: the 
end of the project.  

The vegetat ion appeared 5 irnilar to ccreasc•;tudiod in other parts of runt mental west Greenland 
(see Trapnell 1933; 13ocher 1949, 1952, 1951 and 1959; Ilocher & Laegaard 1962), although there are 
di ffererrces compared to the Sndre Strmfjord Air Base area some GO km to the south (see caper icci lv 
ltocher 1952), which may suggest that the area experiences slightly loss continental conditions than 
are known to exist at Sndre Strrnfjrcrd Air ilase. The t yprca] vegetat ion consists of stc:'ppc'-1 ike 
communities interrupted by willow scrub and wit It dry harr'c.cn type eoncmccn it it's on the exposed cress 
of the upper plateau, The area falls within the riddle Continental West Greenland floral provirtce 
of Bocher cc a]. (1968) and is part of the low arctic belt which extends as far north as about 720N, 

The books of Bocher or al. (1968) and Poluni cc (1959) were used for i dent ificatiou of anglo- 
sperms, the former being in excel] enit key to all spec ies present . Wit hout prior kritcwl edge of many 
of the spec lea, t here was some difficulty in the iclerit it teat torr of, for example, the yet low 
Potentilla speci es, but generally Jew problems were encountered in deterrninat ion of flowering 
material. The major problem was ident ifying Cyperacean spec lea and many grasses in the absence of 
flowers, and in this respect we recommend future expedit ions to study herbariurri material before 
starting field work. Smith (1978) proved adequate for identification of rncost species of mosses, 
although in some cases plants could only be keyed down to genera. Dahl and Krog (1973) was extremely 
useful for lichen identification, but again some specimens could only be determined to generic level. 

Soils and Cllctkcte 

The soils and ci imat e of Eialungmiut Nurtat are dcccl t wit ft el sewhere (see Sc-itt ions HI and Jt 
but the interaction of these two factors has a concsclleccchlct ircflu,'nce on tire '.c'getati.cin present, 
and hence is briefly discussed here. 

The most striking feature it the el create was t he ext remi' aridity reaul t ing from the reltct i vol y 
ii igh temperature , low huntidi t y and low s urtimer prec ip i tilt Oil (see Sect tort J1) . The corrittinat rain of 
those feat tires dist ingrilahes the continental elenierct a of t he west Greenland flora from those of the 
cicast cci regi on with its greater proc ip il ati nrc and lower slimmer temperatures. Eqat ungmniut Nmimctct 
falls within the continental zone of icest Greenland, I yincg cltse to the ml erilcr ice-cap, thus 
ensuring an abundant source of rock-f Itcur from the glacial riot t sandar which border the area to 
the north and Youth, 

The bedrock underlying most of Fqcc I origin i itt Ncn[it is rntcin I 'of 'a gnei ssic nature (see Sect ice 
B2) giving rise to a rather acidic, has-pour- soil whith is corcsequerrt ly rich in humus and ttften 
h ighly pcodsol ised in areas of great 1st icutitid it p. Titus on the north- fac jog slopos, charac' ten sed 
by lower temperatures, ltcter snow Iii' tcrttl hi glcer nto I attire content , there were considerable 
accumulations of organic 'material , Thcese Si tes were characteri sod by plani comrrcunit i is ccith cc 
large bryophyle cottcpnnerit , such as Emj'etrutrc moss-mat where the dominant ,iulacnintn.rum turtcJurn is the 
main ' pctat ' -procluc inig spec Les . Slit i tarlv, On I itt' snow-fields, criosses tend to prc:'dcitcinate, result ircg 
in soils of high organic citr,tent . In tc'eccs of irnitetic'tl draiitccgt' , the develccpctienct of seal I tort' 
complexes leads to additc:tncal local aecumutat ions of pect-ntcter'icil . This particularly hctppem.s in 
the presence of SpEi'agntrntt-]atcnts which result in a reduced Jtll I Lii I crther inhibit5 niiicn'ohi cl 
breakdown of organic materia l,  

By (cr11 rar;t ,ttii carlv "F thn -utirty, t:outlt- I,tc trig tIcp--   , liii' low p re: chIli cI In during I he lirtl 1 116 season results in rininrimial loss of nlutc'it'nl i ilciring the period of microbial breakdown ti the 
prevIous years litter aceumulat ion wittelt nioglit otherwise be Ieccctced out of the soil, The urt atrtrosphcere might well contribute to iii, coitci'ntratittn or mineral tall s at the soil surface by r1c91d 
evaporation. The aridity of t he regil:n close to the ice-till cleans that mat eric I in and icr'turtl the 
glacial melt r'ivers dries -md is then blown on to the land. As the thaw anti subsequent drottght 
sets in, a range of different si ,ceil sediments, from fine glacial muds to coarser sands, is relc,tocd 
to form loose deposits. With the i recluent prevail ing winds from the ice-cap, the limier material 
becomes wind borne and is distributed over much of Eqcclunigiiiiur Noict , The contrihut ciii to t lie 
soil made in this way is t'iearly demonstrated by clouds of ritck-flour diii tirbed whilst walking in 
aress often considm-rahlte distances from the aandur valleys and at alt ittides up to 509 rn This 
cont inuoua deposit ion of wind-hi town boss tloui,n less further cent F ibutes to the improved etc ci int 
status of the lowland in part icular. 

The deposits, trcrpped by the vegetat ion are ret ained and washed down into the subst 1-cite by 
the low sunnier rairrfall , rather than being fluiheci away down the slopes as would occur tinning more 
severe precipitation. This is clearly shc,wn Icy exarnimlat ion of Sltiacomrllurn turyeduin moss-maccl trt,m a 
variety of more acidic sititat ions where part ides of loise were found amongst the underl ring 
humus accumulat cons. This perhaps expl ains why many of the heath and nino soils of cent i nental 
west Greenland are less acid than mci ght be extect t'd. 

On extreme situat Loin was the soil of Kirk MacsIte.; which tcppecired to be of an alkcci into natnrc: 
in places, prescninahly re;utting from the ncttcritiine intl uencc' an well as from the factors I 1st cii cthtoc'i-. 
In the lowland zones, the 'tmisOt of the I him commences iclncithln,thhy ccii it n than at higher iii lit cci i, iii 
hence this alkal iniity wttulil he acicticmt,alcit, 
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In ccnclusion, aspect radically affects tie nutrient status of si tus as well as the rare obvious 
differences in temperature and tumidity, wit U drainage and depth of soil impoSing addit rout pattern:-
(rfl the vegetation.  

VEGT:'l'ATII)N 'I'fl'ES (IF' LQIILIJNGiIT UI' Ntiii,IT 

The vegetation types here follow Ills-her er .0 - ( 19611 ppl2-14 

1. SCR011 

it seems I ikety that there are at I east tun ceot ypes of Sal us /laucu present in Eqalurugrirut Nunal 
which may correspond to .srlx y1auca qiaurca and Sails 51au00 cailicurp.uc'u . Hot h t ypes formed scrub 
cornrriun it los and were growl ng t oget her a round Ith i akev . In many areas, the Sal ax jLarica becomes co- 
domi riant , with Betuia naraa invariably torso op ii::' unrterst orey of t he wi I I ow scrub, but with Salon 
bc'r;nuning dominant in some areas (e.g. the Si pea of Ohservrrt ion ft ii I above t he Goose nest Bt'l 
There appear to be many different forms of Sails scrub however, and the separat ion of these tal Is into 
the lot lowing groups: - 

(a) loose scrub - A feature of the cares :,paniuu'rnd Kcbreaia myoauroad-s steppe vuget at ion of the 
sunny, generally south-facing slopes, were the frequent stands of Sails qiouca scrub present in many 
areas. This scrub was generally indicat, ive of deeper aceurnul'at ions of soil or of damper subst rates. 
Hence on many of the slopes below the Crust ica, the Cares aupivaa steppe was punctuated with patches of 
scrub, and on the dry Caiarsagrostis purprirescens slopes above tipper Marsh there was a heath-herb type 
of species a:rucnrbl age with very tow Sails qiarr:a scrub, eo-dorrri nan t Caiamayroatis and a van ety of herb 
species, such as Cerastrum aipinrur:, C—p—la taea,'cklans, OraLo ujlals'iia, ."edicuiaras iabradorica, Pyrcia jrandiflura 
and Sfeilaria ionrpes. Al so, along the fri ngeof west Eqs lungnrrut tasla near to Aberchar there was a 
similar area but with rather higher scrub, with lower, but larger (up to 2 in) saiis qiauca bushes. 

h) HZ-f ype - The typical scrub appeared on the slopes below DZ or: the dry sunny slopes 
dropprng dow:: to wesi Eqalungmiut tar-ri:: and on the I hick scrubby slopes below False hyrie Crags to 
George El t0t. lion', c- over of :,.iis is dense, but with an equally well developed herb layer of 
Campanula glcsc'ckaana, Cerastium aipin,rnu, DraIn c/lobelia, D. aurea, r'edicuiarrs iabradorlca, P. iappanica, Steiianla 
iun;apes and species more typical of the steppe-f ike communities such as .4rn1ca aiplrua and Luzulo app. 

Yankee-type - On the slopes below the ridge immediately north of Yankee-Doodle, there were 
considerable talus-scree slopes in sunny warn: situations. This gave rise to drier soils with a 
dense aoi:x ','laaca growth and a herb layer ess:-nl lilly similar to the 1)5-type, but with greater 
aririunt a of DraIn sires and carpets of the more tpacal 1 V steppe-I ike Errpnrasru tiipria 

Plateau scrub - The Sails scrub of the uplands was generally much shorter than at lower 
altitudes with sparser understoreys (e.g. around Lake 67). In more open, level situat ions, as along 
much of Lake Line, there was a very dist met scrub-type, resernhl mg a heat h-steppe community with 
Caiarcgrustis purpurescenx, Taraxacum app., .nrnica aipina, lrjroia grsndlfiora, Potentiiia crarrtzil and Armeria scabra. 

Nil low runnel - ,Saiix glauca also lot towed water courses down the slopes of Needle Cairn 
Heights to tipper Marsh. In many areas this was further developed, with the scrub often standing 
in constantly running water, forming a very distinct community. Examples of this type were evident 
at the out flows of east Eq'alungmiut t asia at takesmeet , as well as at Doodle, Top Tarn, Zulu and 
13ou1der Lake, all having dense Sails 41auca  growth associated with eaiamarostls iangsdorfii and Angeilca 
arcisanyaiica, the latter being absent from sites which dried up during the summer. 

2. SNOW PATCHES 

Pundit ions of topography, aspect , t erriperat arc and alt it ode often result in deep snow fields 
persisting long after the melt of snow cover elsewhere. Typically, snow patches persist tog into 
July were situated in deep shadow below n,rrth facing slopes. The vegetation of the snow banks varied 
according to the lateness of the snow-lie as follows:- 

(a) The most severe conditions result in snow remaining well into July, resulting in a very 
short potent i'al growing season. These sites mere generally devoid of vegetation ,  the melt oft en 
leaving large accurriulrrt ions of litter and wiorl blown plant m'aterirrl which had accumulated on the 
snow surface. Only a very few species were shle to survive these conditions', a few plants of 
Ranuneuisri pq,rnaeus or: the snow I to of the slopes above Wel sir, and a few late emerging Sasifraga 
h5perfsarea (e.g. at Lake 24 and below 627 rn). 

(h) (ixcjria di'jyna snow patches were frequent I y encourrtered with such species as trio Jcraterrsr a, 
Sas-rrroga cernia, S. £ouloioaa and Poiyqonwrr viviparum in many sites. Th i s was invariably edged with S,uilx 

heriacea (see below) merging into Canslope tetragona heath about the edges and above the snow fields. 

(c) The Sails hertocr-',a types of late snow patches were freqra'rr I ly associated with banks of 
snow near lake m:mrgirrs. The nature of the herirock rrroant that many of the lakes lying in depressions 
of eroded bands of wesk rock were oft en steeply banked on the southern fr inge. The communities 
here contained a large eryptogam element, with oftc'n considerable patches of bare soil or plant 
fragments. In some areas C'arex hlyelowii hummocks formed with Pea arctica; other typical species 
include Poigr'onum vlvlparucn, Veronica alpinam, Pea pratensis and Arenarla Irumifusa. 

3. GRASSLAND SLOPES 

This community is rather difficult to distinguish from the steppe and scrub communities, but 
t he Iruge preponderance of graminoid spec ies in the group nrakes it dist inct from the other similar 
lowland habitats. This ic the 'tall-grass prairie' habitat of Bocher (1954: p191) and was of 
considerable importance as habitat of nestirrg Lapland Buntings. The vegetation merges into loose 
Sails giauca scrub and mixed ireath-herb communities dr,minated by caiamaqrostis prrrpurescens and willow 
scrub, although the typical form consisted of an almost pure stand of Caiamagrostls purpurescens. From 
quadrat analysis, the only interrupt ion of this grass carpet (with pure Aulacomnlurn turgidum ground 
layer) was the occurrence of single citeilario Longipes plants once every 3 in't . 

4. SUBARCTIC STEPPE 

The steppe-1 Ike communities of the inner areas of sr-st Greomrl and are an ext remc-'l y important 
part of the overall vegetation. Unlurtunately, very little attention was given to these habitats, 
and the problem: of identificat ion of the vegetat lie parts of Cyperaceans meant steppe vegetation 
was somewhat neglected. It would appear that there were a range of steppe communities present 
within the region. 
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On the sunny south-racing slopes and on some of the thin soils of the Lowlands, the predominant 
vegetation was steppe-like, growing on fine bess soils on level or gently-sloping rock laces. These 
areas were frequently punctuated by patches of willow and dwarf heath vegetation resulting from 
deeper accumulations of soil or from streams and rivulets giving rise to Salix glauca scrub. This 

pattern suggests that water stress is the limiting factor determining species presence; correspond-
ingly there were few bryophyteS, although Tortula ruralis and Polgtrichum alpinum were present where 

topography or drainage permitted. Three major steppe types were recognised, but it 
should be 

stressed that the divisions are gross simplifications. 
The most easily recognised and widespread type was dominated by Carex supina , frequently 

encountered with the ubiquitous calamagrostis purpurescens as well as many other CyperaceanS such as 

Carex glacialis and C. scirpoidea and such herb species as potentilla nivea, Artemisia borealis, Melandrium 

triflorum and Saxifraga tricuspidata. 

The Kobresia myosuroides associations so typical of the upper reaches of KangerdlugssUaq 
(Bocher 1954) seemed restricted in EqalungmiUt Nunt in comparison. However this type of 

vegetation was present between salix glauca scrub on south facing slopes and on level areas between 

300 - 400 m. This association is rich in lichens with a distinctive assemblage of flowering 

plants such as Antennaria ekmaniafla, Minuartia rubella, Artemisia borealis 
and Drabs nivalis. This community 

type was common around Delta and amongst the salix-calamagrostis heath-herb slopes of the Crusties. 

The Saxifraga tricuspidata type was frequently present in lowland and upland sites alike, 
the assemblage being typical of talus slopes, rock-falls and other rocky vegetation types. In 

lowland areas, species present included Potentilla tridentata, P. nivea, Dryopteris fragrans, calamagrostls 

purpurescens, Campanula gieseckiana, Drabs aurea and Viscaria alpina, with Artemisia borealis in some areas. 
This assemblage was common on the Aberchar whaleback, on the more disturbed faces of the Crusties 

and on the south-facing slopes of Imajuitsoq. In the plateau regions, Saxifraga paniculata became 

more numerous, apparently replacing S. tricuspidata at high altitudes, with other species appearing 

such as Seduni villosum and ErigerOfl composituS. 

5. DWARF SCRUB HEATH 
Large areas of the uplands and considerable parts of the lowland area of Eqalungmiut Nunt 

were covered by dwarf scrub vegetation as dist met from the scrub communities of Salix glauca. The 
separation of distinct types of dwarf scrub based on dominant species can be summarised as follows: 

vaccinium uliginosum type - Heaths of the small-leaved form of vaccinium uliginosum are perhaps 
one of the most important dwarf heath habitats of the plateau. They tended to prevail in level 

upland areas above 350 m, containing a rich diversity of lichens and much Aulaconinlum turgidum, PolytrLchum 

alpinum and EyloconIiUm splendens. In the areas above Base Camp, the community grades into the lower 

Salix glauca slopes and the Calaxnagrostis purpurescens grasslands, while merging into the Dryas integrifolia/ 

Carex nardina fell field or Diapensia and Rhododendron heaths at higher altitude. Lower down, the 

vaccinium becomes co-dominant with Betula sans with encroaching calamagrostis purpurescens, but retains 

large amounts of lichen cover sUCO as iucwila aid with olomento If the hsrren community 

present (e.g. Rierochloe alpinum and Kobresia myosuroides) . This community would seem equivalent to the 
steppe communities at lower altitudes, but with the later snow lie over large areas and the delayed 
thaw of the higher regions resulting in the dwarf heath vegetation. 

Betula nasa type - In some areas, particularly in the lowlands, Betula nasa became dominant 
often on the soils of greatest organic content, as on the gentle north-facing slopes above Upper 
Marsh on Observat ion Hill. Here, the Betula nana heath occurs in the absence of Salix glauca scrub, 

generally on Aulacomnium turgiduni moss mat with some Ledum palustre. This was the typical habitat of 

Pedicularis labradorica - 

Empetrum moss-mat - This community is one of the most frequent and easily recognised, 

typical of north-facing slopes at altitudes of up to 400 m. The species assemblage consisted of 

Empetrum nigrum, Ledum palustre, Betula nasa, Vaccinium vitis-idjea with a dense understorey of Aulacomnium 

turgidum, Peltigera apthosa and in some areas, Hylocomiurn splendens. In some areas, as below Angmat ridge, 

there was also considerable Vaccinium uliginosum in this community. This vegetation type gives rise 
to a highly organic substrate subject to active layer slippages on the invariably steep north-
facing slopes. Recent slippages were seen on the north face of Imajuitsoq and south of the west end 
of Mirrormere. 

Cassiope tetragona type - Cassiope tetragona was common on the plateau above 350 m on steep 
north-facing slopes, generally forming moss-rich heaths with particularly late winter snow-lie. it 
seems typical of the upper edges of the Empetrum moss-mat and late snow fields and hence was common 

along the northern edges of Needle Cairn Heights, e.g. above Alpha, where it mixed with Ledum palustre, 

Empetrum, Dryas and some Vaccinium vitis-idaea the community was otherwise herb-poor, and dominated by 

mosses and lichens. 
Dryas integrifolia type - This closely resembles the Dryas barren, but with considerably 

increased higher plant cover. It was frequently characterised by the appearance of Carex rupestris 

(perhaps a sin of reduced exposure) and merged with Rhododendron heath with increasing moisture and 

with Diapensia heath with an increase in available gravel substrate. 
g  

Diapensia heath - This closely resembles the Dryas heath, but with predominant Diapensia 

lapponica, 
and generally occurs in areas of deeper gravel accumulation resulting in a generally greater 

flowering-plant diversity. The heath type was largely confined to the very highest altitudes and 

was common only above 450 m. 

Rhododendron type - 
The Rhododendron iapponicum-dominated heaths were rarely extensive, and 

closely resembled the Dryas heath type, fading directly into Salix glauca scrub along the Crusties 

to the Cornerstone. 

Phyllodoce Dwarf Heaths - Phyllodoce coerula is essentially oceanic in habit, more character-
istic of the coastal mountain ranges of west Greenland. However, Phyllodoce heath was located in a 

few sites of relatively late snow-lie in the interior of the plateau region. These sites were 

cryptogam -rich, with some Empetrum nigrum. 

Loiseleuria type - Like Phyllodoce coerula, Loiseleuria procumbens belongs to the oceanic element 

of the west Greenland flora. The species was present on the slopes above the Zulu-Doodle valley 

where it grew on patches between bare rock surfaces and on solifluction slopes in the vicinity. Very 

few associated species were present, with the exception of Salix herbacea, 
a typical solifluction 

species. 
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FILL-FI ELD 

The foil-field vegetation type is applied to the community of highly scattered plants present 
on the wind-exposed localities which typify rush of the pla I (50 tepi -iiind mounts] n peaks above 400 m. 
Those areas are generally very species-poor, with crustose lichens on the bare rock surfaces and 
stones and small assemblages of flower Dig plants in cracks between boulders or in local accumul at ions 
of gravel. There appear to be I hree major titslivisiotia or I fIts community :  

(a) Open Cyperacean type - Many barren areas were character i sed by carex nardina and Hierochloe 
alpinum growing in localised pockets of soil on otherwise bare rock faces. This was found around 
l,iyn Anne/Needie Cairn Reights ridge to False Eyrie Crags and around Qilertinguit where Poa qlauca 
and la.izula arctica were also present This community is rich in 1 ichens with .4lectoria ochroleuca 
particularly abundant, but with Cetrarla, rodono and Srreocaulon species also. In a few l)!ace-, 
Carex 1714cialis  and C. rupestris ext end into this vegetation type, generally with increasing shelter, 
and Sal ix glauca, Pal yr,'onurn viviparum and Vacclnluin uliginosuin also appear at lower altitudes. This commun-
ity changes into Carex supina/Kohx-esia myosuroides steppe communities in less exposed situat ions, and 
to Drijas fell-field on the tops of the halls. The apparently local rofieldia coccinea was found in 
this type of situation. In the slightly more she! tered areas, such as clefts and runnels in rock 
faces, Saxifraga opposi Lifolia and Sileni acaul is appear, with Cismaenerion latifolium and Arteinisia borealis 
on the lower barrens as evident on the gravelly tell-field above the Gullery. 

(h) Drtas barren - The Dryas intcqri [olia -dominated fell field is ext remely similar to the 
preceed ing type, but tends to appear in areas with a bet! or dov elcipod Subs! rate. There are still 
large amounts of lichen present with species of Cetaaria, Alectoria, Physcia, Candellaria and cornacularia 
all present, with the same flowering plants as the more open fell field, and with Papa zadicarurn 
in some situat ions (e.g. the Delta/than Ic area) 

(c) Raconutrium lanugirioswri - This variant was very similar to the open type, but with a large 
moss component, resembling the more typical oceanic barrens of the coasts. This type was particularly 
evident in the vicinity of Walibanger and Vee. 

KItE DUNES 

Kilk dunes lie in the lee of Angmat Ridge, and their formation presumably results from the sharp 
turn in the glacial melt river at this point. The sandur flows generally west from Inugpait quat 
glacier towards the sea, but is dot leci'd south-west by the fma.juitsoq-Angmat upland complex and then 
turns abruptly north-west, widening in the process; the frequent dust storms of the region have 
deposited wind-blown material in t he wind-shadow of Angmat ridge. The deposit ion of fine glacial 
material has formed a sand spit stretching from 'The Temple' hel ow Angoat and is id down directly 
on the sandur floor. It seems likely that the resulting impedance of drainage from the area has 
resul ted in the format ion of 1<4k Marshes to the north, although the present Afon Char drains into 
the glacial melt river at the westernmost end of the sandbar below Eqalungrniut mist 

The southernmost edge of the dune system was relatively straight, whilst the northern fringe 
was convex, forming a lozenge-shaped area over 3 km long and as much as 1 km wide at its widest point. 

The most striking feature of the formation was the total lack of decompositional gradients 
so evident in coastal dune systems in Europe (see Ranwell 1972). Equally remarkable was the fact 
that the mosaic of vegetation present showed no seral development, and comparision of aerial 
photographs taken in 1948 (Geodaetisk Institut GRE-9-204) with photographs taken from the helicopter 
in August, shows extremely similar patterns of vegetation, with little or no evidence of increasing 
stahil ity and virtually no change in over 32 years. 

'there seemed to be little suggestion of environmental gradients exerting an influence on 
vegetational development, although in some parts of the dunes, the water table depth clearly influ-
enced the species composition. This, particularly at the extreme east end, clearly had a correspond-
ing eftoct on patterns of decomposition. here, the water table favoured the development of a low 
(5-20 cm) Salix ylauca scrub which seemed to have an increasingly stabilising effect on the sand. 
0owever, in other areas adjacent to the low willow cover, there were high Salix glauca hummocks (up 
to 2 ii) vm- Y similar to the structures at, for example, Newborough Warren as described by Ranweil 
(1060), where the species is the similar S. repros. 

After an initial visit on 7 May, there was little human activity near 1<4k Dunes until August, 
when a short invest igat ion of some of the vegetation types present was undertaken. 

Mid hodi 

The two transects across the dunes were approximately perpendicular to the major axis of the 
bar, as shown in Figure Ill. Data were collected from I m 2  quadrats sampled at 20 m intervals 
stung the transect lines, and cover values for the di ficrent species were assessed on the basis of 
a modified 'l,imin scale as totlow-i: 

1 Present 
2 Less than 10' cover 
3 10 - 25'o cover 
4 25 - .505 cover 
Fl more than 5pi  cover 

 

Kük Marshes 

/ 

Figure 11.1. local ion of transects on Kuk Dunes, the vegetation sampled by 1 m 2  quadrats at 
20 ii intervals along either transect. 



The data collected in this way were analysised using the computer programmes at the University 
College of Wales, Aherystwyth, using both Normal and Inverse Association Analysis based on Chi-
squared and Information Statistic methods (see Lambert & Williams 1966 for details). Both the 
Normal Association Analysis and the Normal Information Statistic methods produced similar 
aggregations of species, and hence in the discussion below only the former is referred to. The 
results of the computer programme are shown in Figure 11.2, in the form of an association diagram, 
while the associations as distributed a1ong the length of the transect are illustrated in Figure 11.3. 
The distributions of species within and between associations are shown in Tables 11.1 & 11.2. 

DIVISOR SPECIES 
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Figure 11 .2. Associal ion diagram showing div i sor species from Kik dunes veget at ion orialysis 
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Figure 11.3. Diagram of associat ion distribut ion along the two traosects across the dunes, 
north-south. Letters indicate associations defined in Figure It .2. 

Results and Discussion 

(1) Initial colonisation 

The entire southern fringe of Kuk Dunes was edged by a single line of Honkenya peploudes hummocks 
which presumably grow on a strand line where the highest tides within the f3ord deposit organic 
matter, facilitating plant colonisation of the unstable sand. This feature is common to most dune 
systems, and results from the combination of localised nutrient availability and the topographic 
discontinuity giving rise to a measure of stability. This feature is perhaps a little surprising 
in view of the lack of sub-littoral fauna, and flora which gave the sandur a rather sterile 
appearance with a notable absence of litter and floating matter. It seems likely that this area 
of dunes is subject to some active erosion by the fjord waters which have shaped this southern 

edge of the sand bar. 
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TABIl, II .1 Spec lea Frequencies within ACute i at ions, Normal Association Analysis of 
Kik milieu vegetation, August 1079. 

AShaC'I\'fTDN Ll:TTIR A B C D F F G H I J 

Nurribr't if Quadrat -i 9  .1 4 1 2 1 37 1 66 2 

Att,mr,,i Laiarlja 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.02 0.00 

his -errol 0.56 0.00 0.25 0.00 0.50 1.00 0.03 0.00 0.02 0.00 

hard 0.33 0.00 0.00 1.00 0.50 0.00 0.00 0.00 0.00 0.00 

1,ia5rostja neglecta 0.00 0.00 0.50 1.00 1.00 0.00 0.16 0.00 0.02 1.00 

Carrx ,na, It: ima 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.00 0.00 0.00 

Crrr,rstiuni alpinum 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

etyrnusarenarius 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.00 0.18 0.00 

Eiioptruin anqustifelium 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 

Erioj'fruin scheuchzeri 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.02 0.00 

Festuca rubra 0.33 1.00 0.00 0.00 0.00 0.00 0.97 0.00 0.00 0.00 

flonkenra rep1oides 0.00 0.00 0.00 0.00 0.00 0.00 0.41 1.00 0.51 0.00 

funeus arcticus 0.00 0.00 0.00 1.00 0.00 0.00 0.19 1.00 0.00 0.50 

winatuqOrliuru rotatrum 0.00 0.00 0.00 1.00 0.00 0.00 0.03 0.00 0.00 0.00 

ripen Water 0.00 0.00 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ir ,a pratsnsis 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
PoZrjjonum viviparwn 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 

ic,tarnoqeton filiror,uis 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Puccinellia descharnpsiolde.s 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 

Salix q jauca 0.33 0.00 0.00 0.00 1.00 0.00 0.14 1.00 0.50 0.00 

.ttellaria 1onqrps 0,11 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 

7'ri,jloch.in palustre 0.00 0.00 0.25 0.00 0.00 1.00 0.00 0.00 0.00 0,00 

Vacciniurn ulijinosuer 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

,iors r'ari;atarr 0.00 0.00 0.00 0.00 1.00 0.00 0.03 0.00 0.00 0.00 

ta iarsarrjri,r tar tjdaur 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
rrr;rrrocdadus ncje]js 0.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
I' linails antifrjr,rtjca 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

irhuu, ,i11atir 0,22 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

!rU13 rarrira 0.44 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Pritijera aphttmma 0.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NUMBER OF SPECIES: 12 4 6 5 6 3 12 3 7 3 

I I ) Unstable Dunes 

An much as 505 of t hr total dune area consisted of unstable and mobile sand banks, with 
relativeif little vegetational cover. This is defined as Association I in the Normal Association 
Anulynis and was largely bare sand, with some colonising. Honkenya peploides and E1mus arenarius. Both 
are perenii tal species with creeping stolons which show considerable lateral and vertical growth to 
keep up with sand accretion rates (Bond 1952; Ranwell 1972), and it is thus significant that these 
are the only species present in the less at able zones 

(iii) Stable Duties 

Within the unstable dune areas was a patchwork of vegetated islands. It was notable that these 
areas were general I y at the tops of sand banks separated by unstable slopes between, and these 
patchenul mere Iflaturt ,  r-oriirnun ity development seem ident ical to the patterns shown in aerial 
rlirrtrrgraj,115 taken 32 years ago. It seems I ikel y that such apparently stochastic plant colon isat ion 
and c,rnnninity development is stable over a considerahl e time period. The aggregation of plants 
emerged as ASOOC iat ion 0 in the anal ysis, and is presumably rel i ct development from the mit ial 
blrrnkrrrrja prploides pioneer cilonisat ion. ilonkenya is st it I present in the community but at a relatively 
lw abundance, appear ing anrrutl1;rt the more typical spec i us such as E1mus arenarius, Carex inaFitit, 
rratucu rubia, Artenusia inareal is with Armeria scabra and PIantajo sari eisa in some of the small depressions. 
The presence of these plants undouhtedl y has a stabi I jar rig itt eet on the substrate, I nci'eas log 
t he total plant cover from the usual less than 5% of the unstable dune zone to 25-50%. However 
in the absentee of deposit tonal gradi r'nt a and Cl ines in envi ronmental parameters, the explanation of 
I Ire drstr but run of these species remains obscure. 
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TABLE 11.2. Species Frequencies between Associations, Normal Association Analyis of 
Kuk Dunes vegetation, August 1979. 

ASSOCIATION LETTER A B C D E F G H I J 

Number of Quadrats: 9 11 4 1 2 1 37 1 66 2 

Artemisia jxrea1js 0.00 0.00 0.00 0.00 0.00 0.00 083 0.00 0.17 0.00 

Bare Sand 0.50 0.00 0.10 0.00 0.10 0.10 0.10 0.00 0.10 0.00 

Betula nana 0.60 0.00 0.00 0.20 0.20 0.00 0.00 0.00 0.00 0.00 

calamagrostis neglecta 0.00 0.00 0.14 0.07 0.14 0.00 0.43 0.00 0.07 0.14 

Carexmaritima 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 

Cerastium alpinum 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Eiymusarenarius 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.40 0.00 

Eriophoruw angustifolium 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 

Eriophoruin scheuchzeri 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.33 0.00 

Festuca rubra 0.08 0.02 0.00 0.00 0.00 0.00 0.90 0.00 0.00 0.00 

Honkeflya peploides 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.02 0.68 0.00 

Juncusarcticus 0.00 0.00 0.00 0.10 0.00 0.00 0.70 0.10 0.00 0.10 

Lomatogonlulnrotatum 0.00 0.00 0.00 0.50 0.00 0.00 0.50 0.00 0.00 0.00 

Open Water 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Poe pratensis 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Po1jgonum vlviparwn 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

Potangeton filiformis 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Puccinellia deschnipsioides 0.00 0.50 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 

salix glauca 0.25 0.00 0.00 0.00 0.17 0.00 0.42 0.08 0.08 0.00 

Steilaria lonqipes 0.50 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 

Triglochin palustre 0.00 0.00 0.50 0.00 0.00 0.50 0.00 0.00 0.00 0.00 

Vaccinium uliginosum 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Equisetum vnriegatwn 0.00 0.00 0.00 0.00 0.67 0.00 0.33 0.00 0.00 0.00 

Aulacomnium turgidum 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Drepanociadus uncialis 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

pontinalis antzpgretica 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Polytrichum aipestre 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00, 0.00 

Tortula ruralis 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Peitigera aphthosa 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NUMBER OF SPECIES: 12 4 6 5 6 3 12 3 7 3 

Dune Pools 

Set within the dune system were a number of ponds, perched high above the general water table, 
up to 2 rn above the level of the glacial melt river and the marsh pools of Kuk Marshes. These pools 
were associated with surrounding high water tables which were indicated by the presence of JuncuS 
arcticus, Eriophorurn angustifolium and S. scheuchzeri and low (5-20 cm) Salix glauca scrub. These areas of 
open water were rarely more than 10 m in diameter, and were subject to large fluctuations, as was 
shown by the concentric terracing about their perimeters in August. It seemed that some had fallen 
in depth by up to 60 cm between May and August, and presumably the effect of these fluctuations 
occurring in the course of a single season, together with the poor nutrient status, precludes 
large scale plant production at such pools. Botanically, the pools were scantily vegetated, with 
bare edges and only limited emergent Eriophorum angustifolium and S. scheuchzeri about the shallows. 
Some contained considerable growth of Potamogeton filiformis which was often associated with large 
populations of the snail Lymnaea vahii. 

Beach Pools 

Immediately north-east of the sand bar lay a series of pool and marshy areas. The edges of 
the dune system were very well defined and the sharp disjunction between the dune associations (G, 
H,I) and the wetland communities in the transect emphasises the relatively recent development of 
the dunes on the sandur valley floor. The boundary between dune and marsh was a dynamic one, 
clear-cut in May, but by August dune encroachment on the pools and heath communities was clearly 
visible. Many of the marsh pools had contained brackish water at the beginning of May, and at 
this time when phytoproduction had still to get under way, these pools had been important feeding 
areas for the White-fronts and Mallard. By mid-August many of the pools had dried out substantially, 
leaving bare areas of mud and large stands of Trigiochin palustre with up to 100% cover of the moss 
Fontinalis antipyretica. In areas retaining standing water to the end of the summer, Potamogeton filiformis 
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was again abundant, with dense stands of calamagrostis neglects in the wetter areas associated with 
conspicuous increases in the organic content of the soil. This community type emerges from the 
analysis as Association type C. The calamagrostis nejiecta tended to exclude all other flowering 

plants by its remarkably crowded habit, but about the periphery of such stands it merged with 
Ertophorum angustifolium, E. scheuchzeri and Equisetum variegatum with some local ised patches of Juncus arcticus 
on some of the ponds (Association E). In the more extreme pools with little humic fraction to the 
substrate, the vegetation was sparse and poor with small amounts of Triglochin palustre and isolated 
plants of Puccinullia deschampsioides on the wetter areas of otherwise bare glacial deposits (Association 
F). In a few corners of the very driest of these deposits, stands of Puccinellia descmpsioides 

colonised the bare grey mud, a finer deposit than that of the dunes which retained the yellow colour. 
The pools of Kuk Marshes when dry had a characteristic grey substrate identical to the sandur terrace 
to the south. These sparse Puccinellia stands were important during August as a food source for 
Lapland Iluntings, the seed-set period corresponding to the dispersal of large numbers of immature 
birds from the nesting areas. 

Ecotonal Zone 

In many places the margins of the beach pools merged from typical wetland species gradually 
through the grass species to a heath-grassland community which dominated the drier part of the area, 
In some places however, there was a sharp disjunction between the two vegetation types, and this 
area was best def med by the presence of Imatogonium rotatum. Only one quadrat fell within this zone 
of change, showing a rather at ypical assemblage of Juncus srcticus, calasmgrostis neglecta, Betula nana, 
Lmmstogocium, Stc)laria lonqipes and various mosses. 

Vacelroum uliginosurn/Salix glauca heath 

The major component of the vegetation of Kuk Marshes was a heath-type community dominated by 
Vaecniuin uliginosum, not dissimi tar to heath types found on the plateau. The Vaccinlum was co-dominant 

with as lix glauca with the usual understorey of .4ulacomniun, turgidum and Peltigera aphthosa. In addition, 
there was much Calamagrostis lappanica and C. purpurescens amongst the scrub, as well as herb species 
typical of this community such as Pedlcularis labradorica Cerastium alpinuin and Stellaris longipes. The main 
difference in this community compared to the vegetation types at higher altitudes was the presence 
o f Pestucs rubra, U species rarely encountered away from these lowland sites yet common amongst the 
heath matrix on Knk Marshes. In addition, another heath-herb assemblage emerged from the analysis 
which was again not representative of the vegetation present; this was Association B, one quadrat 
comprising Pe.stuca rules sward but including Cerastium alpinum, Poa pratensis and Puccinellia deschampsioides 
reflecting the boundaries of the dune heath vegetation types. 

Discuss jot, 

The Kk dune system is undoubtedly a recent phenomenon, with a history stretching back perhaps 
a few hundred years. The vegetation has done little to stahilise the sand, and its effect in purely 
vegetat lye t eras is more marked on the tOik Marshes sect ion of the sandur floor to the north. Here, 
there is some development of the glacial deposits towards a full tundra heath typical of higher 
altitudes. The dunes themselves bear a characteristic plant community, with several species 
showing adaptations towards survival in unstable habitats. It is interesting to note that no part 
of the dunes exhibited more than 50% vegetation cover, with no evidence of long-term stabilisation 
of the substrate excepting the (listinctive Salix glauca hummocks. This forms a contrast with the 
dune system further east at the foot of Pass of Jennings, which considerably pre-dates Kk and 
represent s a simi tar format ion based on an ancient sandur floor at higher elevation. The build-up 
of hurui c mat erial in the suit there indicates a much longer period of development and indeed, the 
full heath community showed identical constituents with the higher tundra heath (including Ledum 
palustre, tmpetrun r,igru,n, Sal ix glauca and many cryptogams; mosses and lichens were conspicuously 
absent on tOik). This rather suggests the Ktik system may in the future develop to full tundra heath. 

In the absence of identification of the depositional patterns and their influence on plant 
distribution, it is difficult to draw conclusions about the nature of the processes occurring on 
Kilk dunes. In the absence of clear environmental gradients that are such a feature of coastal dune 
succession, there is considerable scope for further research on such a system. 

There were many such 'yellow dune systems on the north side of North Valley, most associated 
will, the confluence of drainage systems of the uplands into the North Valley sandur. The habitat 
type is thus apparently very common in this area of west Greenland, representing potential breeding 
habitat for Pinged l'luver, so further exploration would be of importance. 

5. LAKES 

(a) Upland Lakes 

The aquatic vegetation of the upland lakes was characteristically poor, the peripheral shallow 
shelves of the plateau lakes being typically devoid of plant cover. In some lakes up to 300 in, 
llip,r'uris vulgails and emergent Menyanthes trifnt isiS were present, presumably reflect ing an earl ier thaw 
at thoxo Sat ut's. At a fe i .if tee, cpsrganium h!Jjuhsreum was present, as at one small shallow water 
in the Spidermere complex. 

(h) Lowl and Lakes 

The vegetation of the shallow shelves of Eqalungmiut tas6 was often dominated by Fontinalis 

tot, pjret lea with some Potomotjeton alpinus, the latter ext end ing down along the ponded sect ions of 
Afon Char, P. pusillus was present at a few sites in the lowlands, as was P. filiformis which was 
most numerous in the salt lakes of Kuk Marshes. tlippuris vulgaris and Menyanthes trifoliata were both 
very common throughout, although absent from the large Eqalungmiut tasê. 

P. S'llTMARSEt 

There was little evidence of saltmarsh development in Eqalungmiut Nunt, the only traces being 
of sparse Juncus arcticus/Plantaqo maritimm/Potentilla egedii plants on the sandur deposits below the 
Gullery. This was the only site of colonisation of these deposits noted on South Valley. 

10. FRESHWATER MARSHES 

Three broad categories of freshwater marsh could be defined amongst wetland habitats in 
l'qulungmiut Nunat: mature sandur flats (see Ktik Marshes material included in 7. KUK DUNES), lowland 
marshes and marsh communities associated with the edges of upland lakes. 
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For analysis of wetland communities, the reader is referred to the Association Analysis of 
115 1 x 1 m quadrats in section D8, from upland lakes and lowland marshes. These quadrats are 
included in a more extensive analysis based on the same method, but also taking in quadrats from 
the peripheral calamagrostis purpurescens/Salix g1auc/Betu1a nana slopes about the edges of Rimwater and 
Upper Marshes. The results of the Association Analysis on the 214 quadrats is shown in Figures 
11.4 and 11.5 and Tables 11.3 and 11.4. The first divisor species is Calamagrostis purpurescens which 
effectively divides the quadrats into heath (presence) and marsh (absence), giving ultimately seven 
heath assemblages and five marsh groupings, demonstrating the uniformity of the marshland communities. 
The wetland Sites are all spigirnm -dominated (sphagnum plumulosurn on plateau lake margins, S. squarrosum 
on lowland marshes - the loss of moss specimens resulted in the exclusion of cryptogams from the 
analysis) with carex rariflora, Eriopharum angustifolium, E. scheuchzeri and Salix arctoptula. Some of the 
upland communities were characterised by Luzula muitifiora and vaccinius vitis-ideae which were absent 
from the lowland marshes, but apart from increased cover of Salix arctophiia and E. scheuchzeri at higher 
altitudes, the two types are very similar. Pattern is imposed within these mires by drainage, 
faster flowing stretches of water being largely devoid of moss cover with dense stands of Eriopharum 

app. and in peripheral areas, Carex bigeiowii and caiamagrostis iapnica. The wetlands merged into the 
marginal drier slopes via wet areas with much bare mud, Drepanociadus app. and Caiiieron stramineum, the 
the characteristic vegetation of seepage patches amongst the Salix scrub. 

TABLE 11.3. Species Frequencies within Associations, Normal Association Analysis f o r 

Upper Marsh Vegetation Survey. 

ASSOCIATION LETTER A B C D E F C H I J K L 

19 5 4 13 6 25 35 9 8 54 11 25 
Number of Quadrats: 

0.84 0.20 1.00 0.69 1.00 1.00 0.86 0.78 0.00 0.11 0.00 0.24 
Betuia nana 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 
calamagrostis purpurescens 

Calamagrostis langsdorfii 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.00 0.00 0.00 0.04 

rampanula qieseckiana 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 

0.00 0.20 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.36 0.40 
Carex bigelowii 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 
carexcanescens 

0.00 1.00 0.00 0.00 0.17 0.00 0.00 0.56 1.00 0.85 0.45 0.60 
Carex rarifLora 

0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Carex sp. I 

0.00 0.00 0.00 0.15 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 
cerastiumalpinum 

0.00 0.00 0.00 0.23 0.17 0.00 0.06 0.00 0.00 0.00 0.00 0.00 
Draba giabelia 

0.53 0.20 0.00 0.08 0.00 0.04 0.00 0.56 0.00 0.04 0.00 0.16 
smpetrumnigrum 

0.26 0.20 0.75 0.38 0.67 0.16 0.23 0.00 0.12 0.17 0.00 0.40 
Equisetum variegatum 

Eriophoruflm angustifolium 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.33 1.00 0.91 0.64 0.76 

Eriopberum scheuchzeri 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.11 0.55 0.08 

.'mippuris vuigaris 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.04 0.45 0.04 

1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.00 0.00 0.00 0.00 
LedumpdiuStre 

Luzula confusa 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.11 0.00 0.00 0.00 0.00 

Luzula groeniandica 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.11 0.00 0.00 0.00 0.04 

Pedicularis labradorica 0.26 0.00 0.00 0.31 0.50 0.24 0.06 0.11 0.00 0.00 0.00 0.00 

0.11 0.00 0.00 0.08 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 
Pedicularis lapponica 

0.58 0.20 0.50 0.77 0.33 0.44 0.40 0.11 0.00 0.04 0.00 0.04 
Poe erotica 

0.00 0.00 0.00 0.08 0.00 0.00 0.06 0.11 0.00 0.00 0.00 0.00 
Pea giauca 

0.00 0.20 0.00 0.00 0.00 0.04 0.09 0-.00 0.12 0.04 0.00 0.08 
poaspp. 

0.05 0.60 1.00 1.00 0.00 0.00 0.00 0.22 0.75 0.33 0.09 0.08 
poLqgonumviviparum 

Pyrola grandiflora 0.00 0.00 0.25 0.08 0.33 0.00 0.03 0.00 0.00 0.00 0.00 0.00 

RanunculuS hyperix'reus 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.09 0.04 

0.05 0.40 0.00 0.23 0.00 0.04 0.09 0.56 0.12 0.04 0.00 0.04 
Ranunculus lapponicus 

Salix arctophila 0.05 0.60 0.50 0.08 0.00 0.00 0.06 0.11 1.00 1.00 0.00 0.00 

0.08 0.00 0.50 0.62 1.00 0.00 0.23 0.00 0.00 0.07 0.09 0.20 
Salix glauca 

Stellaria longipes 0.95 0.20 0.75 0.77 0.33 0.88 0.89 0.44 0.12 0.04 0.00 0.16 

uligifloSUlfl vaccinium 0.79 0.20 1.00 0.54 1.00 1.00 0.00 0.78 0.00 0.46 0.09 0.40 

Vaccinjwn vitis-idaea 0.79 0.20 0.00 0.15 0.00 0.52 0.09 1.00 0.00 0.00 0.00 0.00 

Bare ground 0.05 0.40 0.00 0.46 0.33 0.24 0.26 0.11 0.12 0.31 0.09 0.24 

0.05 0.20 0.00 0.00 0.00 0.00 0.00 0.11 0.25 0.13 1.00 0.00 
Open water 

LuzUiamUitiflora 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 1.00 0.00 0.09 0.08 

SaxifragaSt&15 - 5  0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.04 0.09 0.00 
Salix herbacea 

NUMBER OF SPECIES 17 18 13 20 12 14 18 20 14 21 13 20 
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TABLE 11.4. Species Frequencies between Associations, Normal Association Analysis for 

Upper Marsh Vegetat ion Survey. 

ASSOCIATION LETTER A B C D F F G H I J K L 

Number of Quadrats: 19 5 4 13 6 25 35 9 8 54 11 25 

Betula cans 0.15 0.01 0.04 0.08 0.05 0.23 0.27 0.06 0.00 0.05 0.00 0.05 

Caianiaqrostis purpurescens 0.18 0.05 0.04 0.12 0.06 0.23 0.33 0.00 0.00 0.00 0.00 0.00 

Calamagrostis langsdorfii 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.50 

Campanula gieseckiana 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

Carex biyelowii 0.00 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.18 0.45 

Carex canescens 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 

Carex rariflora 0.00 0.06 0.00 0.00 0.01 0.00 0.00 0.06 0.09 0.54 0.06 0.18 

Carex sp. 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cerastiumalpinum 0.00 0.00 0.00 0.40 0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 

Diaba qisbeila 0.00 0.00 0.00 0.50 0.17 0.00 0.33 0.00 0.00 0.00 0.00 0.00 

sapetrumnigrwn 0.42 0.04 0.00 0.04 0.00 0.04 0.00 0.21 0.00 0.08 0.00 0.17 

Equisetum variegaturn 0.10 0.02 0.06 0.10 0.08 0.08 0.16 0.00 0.02 0.18 0.00 0.20 

Eriopiiorum angustifeiiuin 0.00 0.05 0.04 0.00 0.00 0.00 0.00 0.03 0.08 0.52 0.07 0.20 

ErioptnDrsm scheuchzeri 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.37 0.37 0.12 

Hippuris vuigaris 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.22 0.56 0.11 

Ledumnpaiustze 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 

Luzula confuss 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0,50 0.00 0.00 0.00 0.00 

Luzula groeniandica 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.20 0.00 0.00 0.00 0.20 

Pedicularis labradorica 0.24 0.00 0.00 0.19 0.14 0.29 0.10 0.05 0.00 0.00 0.00 0.00 

Pedicuiaris lapponica 0.50 0.00 0.00 0.25 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 

Pea arctics 0.20 0.02 0.04 0.18 0.04 0.20 0.25 0.02 0.00 0.04 0.00 0.02 

Pea glauca 0.00 0.00 0.00 0.25 0.00 0.00 0.50 0.25 0.00 0.00 0.00 0.00 

Pea app. 0.00 0.10 0.00 0.00 0.00 0.10 0.30 0.00 0.10 0.20 0.00 0.20 

Polygonuin viviparuin 0.02 0.06 0.08 0.26 0.00 0.00 0.00 0.04 0.12 0.36 0.02 0.04 

Pyrola grandiflors 0.00 0.00 0.20 0.20 0.40 0.00 0.20 0.00 0.00 0.00 0.00 0.00 

Ranuncuius hyperboreus 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.25 0.25 

Ranuncuius lapponicus 0.05 0.11 0.00 0.16 0.00 0.05 0.16 0.26 0.05 0.11 0.00 0.05 

Saiixarctophila 0.01 0.04 0.03 0.01 0.00 0.00 0.03 0.01 0.11 0,75 0.00 0.00 

salix glauca 0.03 0.00 0.06 0.23 0.17 0.00 0.23 0.00 0.00 0.11 0.03 0.14 

stellaria longipes 0.18 0.01 0.03 0.10 0.02 0.22 0.32 0.04 0.01 0.02 0.00 0.04 

Vacciniurn uliginosum 0.15 0.01 O.s4 0.07 0.06 0.25 0.00 0.07 0.00 0.25 0.01 0.10 

Vacciniun] vitis-idaea 0.35 0.02 0.00 0.05 0.00 0.30 0.07 0.21 0.00 0.00 0.00 0.00 

Bare ground 0.02 0.04 0.00 0.12 0.04 0.12 0.17 0.02 0.02 0.33 0.02 0.12 

Open water 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.04 0.09 0.30 0.48 0.00 

Luzula muitiflora 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.62 0.00 0.08 0.15 

Saxifraga steliaris 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Salix herbacea 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.50 0.25 0.00 

NUMBER OF SPECIES 17 18 13 20 12 14 18 20 14 21 13 20 

3tLEN AULI 
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1 2 AN ANNOTATEL) LIST OF THE PLANTS OF EQALUNGMIUT NUNAT 
A. D. FOX & A. M. V. Higgs 

An ixtenisive herbariunni of plant material was collected by AMVII, and I 151.5 of plant species 
p resent were prepared from notes taken in the field. Few of the species present represent unusual 
records, the species I ist corresponding well with previously document ed plant di st r I hut ion pat terns. 
The I 1st below follows the order of Bocher et a]. (1968); while this is not necessarily the best 
authority, it has been used in the absence of more recent comprehensive works. 

In the following 11st each species is coded for abundance, presence in the different community 
types (see Section Ji),and altitude, using the following abbreviations:- 

ARtINI)ANCE COMMUNITY TYPES ALTITUDE 

- rare S - se rob I, - only below 200 m 

2 - occasional SP - snow patch (I) - most ly below 200 In 

3 - local U - grassland U - only above 200 m 

I - locally common ST - steppe (11) - mostly above 200 a 

5 - common If - dwarf scrub heath UL - throughout 

6 - very common FF - fell-field 
7 - abundant S F - sol ifluction soils Ahsence of a symbol indicates 

D - dunes the species was fund toe 
SM - sallmarnh infrequently to assign to 

B - bogs catagories. 
M - marshes 
L - takes or lake margins 

HuLerza se1jo - 4, FF/H, 11; few sites on north-facing slopes, associated with Hylocomiam splendens 

and Peiiiq.Za aphttmma. 

in,co!Xdlum dubiurn - 4, H/SI1 , U; e.g. snow banks above Hotel 

Lqulsetum arvense - 5, M/L, L; common on the clay terraces ahoutGeorge El lot and on runnels below 

Salix ylauca, typically associated with EriOpixrum anqustifoliurn and SSIIX aretophila. 

Equisetuin variegatum - 7, RiM/I, UL; frequently associated with orepanocladus and Caiiieron moss-mat. 

Cystoptuiis fraqiliu - 5, ST; rock-falls and talus slopes. 

Du- yoptelis fiagrans - 5, ST; as above, but rarely growing together. 

juniperus connrnunis - 3, ST/H, (L); forming low scrub over dry rocks. 

Ranu1cu]u5 roiiletvoides - 2, 1, 1; 

Ranunculus hyperreuS - 6, l/M, UL; 

kanunculus lajponicus - I, B/M/L, UL; common on Aulacomniurn Luryidurn in wetlands never in open water. 

rhalietrum a] pious - 2, S/G; probably overlooked, but common above Welsh and near Foxtrot 

Drysi inte,jrifoiia - 7, FF10, U; 

coinarum paiustre - 5, H/M, I.; common along Afon Char meadows. 

Potentii]d tridentata - 5, ST, UL; on rocks, dry gravel and crevices throughout. 

Piltefitili5 eyedii - 4, SM, I; 

Votnti1ia lokeriana - 1, ST; present at a few sites on dry shallow soils in sunny situations. 

potentitla nivea - The Poientil]a ident ified in the field as P. hyparctica proved to he P. fives on 

return to Britain, although P. hqparctica should in theory occur in Eqalunginiut 
Nonat, so the status of the common and freely flowering yellow Potentilia spp. must 
remain obscure. 

1'outentilia crantzii - 5, S/C, 11; surprisingly common on rock-crevices and fell-field (e.g. above 
1't urmi gao Gorge) and on sunny heat h-herb areas (as around November-December). 

Sedurn josea - 1, ST; present at a few sites along the fringe of the south fjord near Niaqorssua. 

Sedunn viliosurn - 5, FF/ST, (U); e.g. above the Gut lery, above Lake 18, etc.. 

Saxifraqa nivaiis - 5, FF/SP, U; wet ground on dry barrens, crevices and snow patches throughout. 

Sxifvaya tefluis - 1, SP; 

Saxiirays foiioiosa - 3, SP, U; also north-facing slopes on moss mats. 

Saxiftaga stellaris - 3, 11/FE, U; wet runnels on heath-herb slopes and fell-field, e.g. near Lake 20. 

Saxifraja cernua - 7, SP/B/M/L/SF, U; moist ground from a variety of situations. 

Saxifraqa rivularis - 1, SP; found only below 627 In on bare mud and sub3ect to considerable Caribou 
trampling. 

Saxifia4a hyperinorea - 4, M/SP, U; 

Sxiftya caespitosa - 3, FE/ST U; 

Saxifraya tricuspidata - 7, ST UL; most abundant saxi frage present throughout the area in dry sunny 
sites. Large stands below the Gullery. 

Saxifraya inicuJata - 4, ST, U; similar situations to above, hut higher altitudes and less common, 
numerous around Lake 38. 

Saxifraya upxisitifoJia - 4, FF/SP, 1.1; 

Chinenei ion latifoiium - 5, ST/FF, UL; on stony river beds (e.g. Goose River) and in rock crevices 
and dry shallow soils on barrens (e.g. Niaqorssua). 

Epiiobium palustro - One small group of plants from the previous season was found on Kiak Marshes 
during May, but was not subsequently rediscovered. 



Hippuris vul.jaris - 6, 1., L; also in slow-flowing rivers as Afon Char. 

Psver rsdicatum - 3, ST/F'F, U; 

labs nivalis - 6, ST/I'F, It; 

DiaLs cincrca - 1 ST; located three L laos on Crust ies slopes. 

l)rais jlbcl1a - C, ST/S UL; 

Drabs aurea -- 5, ST/S , UL; 

carda,ni is baliidifolia - 1, SU, U; 

(iurds,uiie prstensis - 4 , M/L, I; 

I-tall als ,islli - 3, ST L; rocky crt'v ices above Aberchar and below Gut I cry and Nlaqoronua 

Angelics arctianjo1ica - 5, k/b; found only in fast flowing at reams which did not dry out in summer, 
usual 1 y under SSIIS jlauca wit Ii caiamaqroatis Iaujsdorfii 

Dalix heibecca - tiFF/SF/hP, U; 

Sal ix .ircdoliflils - 5, It/It, itt.; 1 yp cal I y on Sptsnuin moss-inst 

Salix tiaua - 7, S/G/ST /tt/FF/M/l Ill; 

Bctula sans - 5, S/Cl/ST/tI/F, UI.; 

OxJri. jtta - 5, hP/It/ST ti oft en in dense carpet a, its in the base of the tieep gorge above 
too kwa t or 

PcI pjonum szivipsrum - 6, hP/ST/il, UL; widespread along r ivor courses, but absent from dry areas. 

Rumex acctosells - 3, ST, I.; on dry slopes and amongst grassy heath. 

Scotia fontana - SC/F; pro Gab] y much overlooked. 

Curastium eipanus - 6, 5/51', UI.; associated with Steliaria longipes and Viscaria alpina in heath-herb 
Si totS t ions. 

Stellar.ia Ionijipes - (I, S/ST/C, UL; 

Stellaria hu,nifuia - 2, SCI,/M; found on Kuk Marshes. 

Arenaria huinifusa - 2, SP, U; 

Minuartia rubella - 4 , ST/S U; on damp parts of sandy, gravel] y or sunny slopes - e.g. gravel pans 
of Boulder t.ako and on Crust ies slopes. 

Honkenya peploides - 5, SM, I.; initial coloniser of sandur deposits. 

Melandrium tritlorum - 5, ST, UL; dry sunny sites on mr.oraines, dry slopes etc.. 

Melandrium affine - 5, ST, UL; generally wetter, richer situations than above. 

viScaria alpina - 5, ST/S/It, U; 

Silene acaulis - 4, Fl?, Li; 

Primula stricta - 1, SM/M. L; found once on Kuk Marshes. 

Armeria scabra - D/FF/ST/S; all plants apparently keyed out to Armeria tnaritinta according to 

Bocher et at. (1968). 

Pyrola grandiflora - 6, H/S/ST, UL; forms dense cover in many areas. 
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Cssiope tetragona - 5, H/FF/SP, U; 

Ledurn paivatre - El, H/M/fl, UI; 

L'iseJeuria procumbens - 2, SF, U; 

Ph1iodocecoeru1ea - 3, H/SP, Ii; 

Rbedodersiron 1apnicum - 5, FF/H/S, U; 

Oxycoccus palustris - 1, B/M; found in several parts of Upper Marsh. 

Vacci,uurn viis-idaeu - 5, fl/S/M, U; surprisingly common and widespread. 

vaccinium uliginosuin - C/S/M/}R/FF, UI; 

Eznpetruni nigrum - 5, H/M, CL; 

Djapensia lappanica - 5, H/FF, U; 

Gentiana nivails - 2, ST; sunny sout h-f ac ing slopes. 

Gentiana detensa - 1, ST; on south-facing thin soil slopes at the Gullery and north-facing slope 
at the Torrents be1ow Doodle. 

Gentiana teneiia - 1, M; on Hicl.geway Marshes on the top of grass hummock in wet marsh community. 

Gent jana aurea - 1, ST; sunny south-facing Calamayrostis purpurescens slopes. 

Lomatojonluln rotatuni - 6/S/U, L; on low level unstable clay soils around K3k Marshes, Mon Char etc.. 
Menyantlles trifoliata - L, L; 

Veronica aipina - 2, SP, H; as at Axewater. 

PediouLaris Japponica - 5, H/G/S; 

led ncuiario Jabradorica - 5, lI/C/S; 

Pedicularis flawxnea - 3, SP/M, IJ; wet flushes and late snow lie. 

Pedzcularis hirsuta - 5, H/S, U; 

sarrsia aipina - 3, H/S, U; 
Euphrasia fricjida - 6, ST/S, LI; 

PianLaçjO inaritima - 3, U/SM, I; 

GaIjua brandegei - 1, M; found OflCE' on Spignum lawn, Lakesmeet, but common at this locality. 
Canpinuia 'jies,'ckiana - FF/ST/S/H/G, CL; 

i. 
CAMA'1UL4 

GI[5E(KINA 

2 

&iampanuda uniflora - 3, FF/ST, U; 

criqoron cemJxs.i tus - 2, ST, U; 

Antenna, Ia ekaeniana - 5, ST/FF, U; 

Artetuesia k,reaiis - 6, ST/fl, UL; extremely large specimens beneath the Gullery. 

ArnieS aipina - 5, ST/S/G, ILL; later flowering plants much larger than earlier forms. 

raraxacurn app. (i) - 4, S, U; as along Lake Tine, on dry St eppe/scrub 
- 2, S, U; as in Salix glauca runnels on north-facing slopes (e.g. above Zulu). 

Tofieldia pusiiia - 4, II/M/L, U; 

Tufi,Ldia coccinea - 1, FF, U; 

Juncus awticus - 3, SM/L/I), I; 

Juncus bijiunos - 1, L; prtsont at Top Tarn overflow. 

Luziia .apicata - 4, S/M/H/G, CL; wet patches in a variety of situations. 

l,uzula confusa - 3, FF/H, (U); 
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Luzula arctica - 5, FF/SP, U; 

Luzula multiflora - 4, H/S/G; 

Luzula groenlandica - 3, H/M; 

frioplmrum scheuchzeri - 5, M/L, UL; 

EriopJ- rum angustifolium - 6, M/B/L, UL; (includes E. triste). 

Kobresia myosuroides - 6, ST/G, UL; 

Carex nardina - 5, FF/H, U; 

Carex rnarltima - 4, D, L; 

Carex lachenaiji - 1, II; found once on north-facing slope, probably overlooked. 

Carex canescens - 1, B/M, found on Upper Marsh. 

Carex rUpestris - 7, ST/U; probably common. 

Carex scirpoidea - 5, ST/S/M, UL; 

Carex supina - 6, ST, UL; 

Carex y1acialis - 7, FF/H; probably common. 

Carex biqelowii - 6, G/M/B/SP, UL; 

Carex norvegica - 5, H/M/ST, UL; 

Carex rariflora - 7, B/M/L, UL; 

Carex saxatilis - 5, B/M/L, UL; common along Afon Char and around Lake 58. 

Pestuca brachyphyila - 4, FF/H, UL; 

Vestuca rubra - 4, SM/D/H, L; common on Kük Marshes. 

Poa glauca - 6, FF/H/ST, UL; 

Poa arctica - 4, FF/H, UL; 

Poa prstensis - 5, G/H/S/SP, UL; 

Poa alpina - 4, G/ST/SP, UL; 

Puccinellis descfspsioides - 4, L/M, L; on Kuk Marshes. 

Puccineluia groenlandica - 1, M, L; on Kk Marshes. 

ruccineluia phyganodes - non-flowering plants were ascribed to this species from many pools around 
Kilk Marshes, spreading by stolons. 

7'risetum spicatuin - 5, SP/FF/ST, (U); 

rrisetum triuiorum - 4, ST; 

Calamagrostis purpurescens - 7, G/ST/S/FF, UL; 

Calamagrostis lanysdorfil - 4, G/S/M/B, UL; 

Caiaanigrostis 1apnica - 4, H/G/S, UL; generally moist situations compared to C. purpurescens. 

ca1ragrostis neylecta - 4, DIM, (L); 

Alopecurus aequalis - 2, 1.; found along lake-side, Aberchar. 

yierochloe aipina - 6, FF/ST/H, U; 

Elyinus unonarius - 4, D/M, L; 

PotaePsjoton I iiifornnis - 3, L, (L); 

Potanxneton alpinus - 2, L, (L); Eqalungmiut tas6 and Mon Char. 

PotasaqL'tOfl pusihius - 1, L, (L); 

Triglochin palustre - 5, M/L, (L); common on clay terraces of sandur and Ktk Marshes. 

SparganiUrn hypeztereuln - 2, 
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1 3 OBSERVATIONS ON Dryas integrifolia 
D. A. Stroud 

Large numbers of Dryas inteqrlfolia grew on a dry barren area on top of Ohservat ion Hill . The 
first of these was seen in flower in the early hours of 14 June. On this day and for a week there-
aft or, the fortunes of all the plants in a 400 m2  plot were to] lowed with the intention of invest-
igating the relationship between flower and bud number, phenology of flowering, plant size and 
other factors. However the project was discontinued for various reasons, not least of which was 
1.he time needed to count accurately often hundreds of buds on each plant. The following observations 
are made with the intention of suggestions for future study. 

There is a wide range of vigour in Dryas plants. Small individuals (<100 cm2) had few flowers 
whilst larger plants (100 - 900 cm 2 ) had high flower densities (up to 300 m 2)• Senile plants 
ulten covered large areas but had few live leaves except around the edges and no flowers. Thus 
Dryas seems to undergo maturation as it grows, affecting fecundity. If growth rate is constant, 
then the age structure of a population (these tend to be discrete) could be calculated from the 
areas of the plants present. Further, changes in fecundity over the life of the plant could also be 
assessed in a similar manner. 

Since they are very flat, no more than 2 cm high, competition between plants is essentially 
two-dimensional , and many of the factors important in competition between plants in temperate 
regions, such as shading, are absent. There is little or no interspecific competition as the barrens 
on which they grow support few other higher plants. For these reasons Dryas lntegrifolia would 
seem to be an ideal plant on which to undertake an arctic population study. 

1 4 LIST OF BRYOPHYTES FROM EQALUNGMIUT NUNAT 
A. D. Fox 

An extonsive bryopbyte cull ection composed of specimens obtained throughout Eqatungrniut Nunat 
was unfortunately lost in transit. The following list represents the few species identified in the 
field. 

rortula ruralis 

flacomi trium lanuyinosum 

Poh.lia nutans 

Mflium app. 

Aulacomnium palustre 

Aulocornnium turgidum 

Fontinalis antipyretica 

Climacium dendroides 

Call ieryon stramineum 

Drepanocladus uncinatuS 

Drepanocladus revolvens 

Scorpi di um scorpioides 

Pleurozium sciLreberi  

Hylocomium splendens 

Polgtrichus alpinum 

Pol ytrichum commune 

Pol ytrichum juniperinum 

Sphagnum squarrosum 

Sphagnum plumulosum 

Sphagnum rubeHum 

Sphagnum warnsdorf ii 

Sphagnum fuscum 

Sphagnum lindbergh 

15 LIST OF LICHENS FROM EQALUNGMIUT NUNAT 
S.D. FOX 

No detailed lichen investigations were undertaken and no attempt made to draw up an extensive list 
of species present. The following lists species collected during the vegetation survey of Upper and 
Rimwater Marshes with additional species identified elsewhere. 

Alectoria ochroleuca 
Cetraria islandica 
cetraria nivalis 
Cladonia chlorophaea 
Cladonia coccif era 
Cladonia crispata 
Cladonia gracilis 
Cladon.ia lepidota 
Cladonia milis 
Cladonia pyxidata 

Cladonia uncialis 
Peltigera aphthosa 
Peltigera po1 ydactyla 

var. crassoides 
Peltigera rufescens 
Psi t.i germ scabrosa 
Peltigera spuria 
Psoroma hypnorum 
Rencdina turfescens 
Stereocaulon aipinum 

My grateful thanks go to Svenhildur Svane of the Botanical Institute at Risskov for identification 
assistance. 
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1 6 LIST OF FUNGI FROM EQAI.UNGMIUT NUNAT 
A. [I. tax 

Na 51(i V Ii: invest igir ions were und,rrt aken during the r'x)adtt ion concern n; t he Iurigl at 
area and regrettably no sjo'i.lrtefls wore collected for (555fl(j rat ion in Great Brita in However, most 

he camniuri species were at ii-ast recorded on trarr,reniies and most, kindly identi I ed by 
hr. hay Watt mg at the lleya I Itotrinic (airderr, Edi nhurgli . As uteri I if real ion 'rem phitogrriplrs is Si 

di lieu)) the following account is only a tentative attempt to describe some of the macrofungi 
E'ricorin) erird 

BA SI 1)1 C) MY ( ETE S 

Agar teal es 

Agar lear use 

Ayar teas canipestris group - One spec imeri tent at I vei y idint m f ted as A. ya,ry)ryroi.a'pha)irs 

others assigned to the group as a whole, locally found on dry, tree-draining rot I 

iii, well as 011 (teal h-herb slopes with Salix qlauca and Caiamaqrostis aPP., June. 

Aman it aceae 

Aaanita nivalva Circe. - Found amongst 1 iclien mat in SI simiut , August 

(lot etaceae 

).ecciirium spp. - 'i'lie most abundant mrrcrofungi encountered in Idjal ungmiu I Nunat , probably 
canal at irig of several different species, with at least L. tundrae (Err 11 10) Smith, Thiers 
& Watling and t.salicola Wal I ing present, associated with Saiix se rub and tri''rhrips 
L. rotur,drfoliae (Singer) Smith, Thei ri & Watt ing assoc iated with the J,etula nana scrul). 

tort man aceae 

(ortinarius l,1nu1eu5 group - Very common species not €sl from Salix- scrub throughout the 

area in July. 
Ha'belama sp. - One beat Ion only, growing on the marsh adjacent to Hotel , amongst 
('oiytrichurn app. a nd Ranuncu.tus lapfxiieus, July. 
?aalerina sp. - Corrimon on tare peat surfaces, June-July. 

flussul aceae 

Russula alpirra HI yt t - Very common, present in a large number of at tuat ions, frequent ly 
associated with Polytrichuin app. an heath-herb slopes. This species typically tades wit h 
age, some of the spec imens approaching R. norvegica Reid in colouration, and fortlier 
work might well show this species to be present. 

Tr i r holomat aceae 

colljbia drrjophila (Bull . ax Fr. ) Kumrner - Very common in a variety of Si tuat ions, not ahly 
amongst dry Cara'x -dominated comrnun it las on slopes, but also under Sally -scrub canolir irs 
in July. 
Laecaria ?ohiensis Singer - Frequent ly found on dead wood be tow t hick Salty glairca thickets, 
but rather local , the first mushroom located, appear i rig during earl y June. 
Leptorjlossurn rickeni i (flora) Singer - One specimen located, liabi tat not as mis] tid 
myceria ?avenacea (fr. ) Quelet -- Found occasionally on sunny, dry slopes with aanious Carey 

species, June; rosemhled a Tx'ptu'ocribe in overall en] ours. 
Myr'efla ?vitilla (Fr. ) Quelet - Conrm,n on degrad trig rri,rss-trumrrrocks, ii-peat ally arrange) 

spy., July.  
mnHuliria erieatorum (Fr. ex Fr. ) M Lange - The most abundant BusidiomycoLn in marshy 
areas, present on Auiacorrnium i:urqidum -writs in many sit uat i (ins. Very common, June-July.  
(rrrp)xiiina obaura ta Reid - Common species associated with PSI jl'richum hummire ks, July. 

Gi ste rr'rrrryre) aT as 

iycuperdril as 

large numbers of ' puft-balls ' appeared during July and August throughout the study 

area, generally on the plateau regions, oft en amuiigstsslix-serub, but also on dry barrens 
and even an late snow-lie ririas , as amongst Sa)ix hertyica on the south side of Ax,rwat er 

A S CONY CET ES 

l'er, i y,al i's 

More hell aeeae 

Mrir'ch,'lla 5)'.- t,virat s)ir('itenr. mini' fr,unil o n dry,  moraine 'lifus] is a rural hrse C iriji, 

ahoy,' Atanarssuk and near West Eqa)ungrriut trrsia during late June, 

'c' i zaci'rie 

iSZIZr sy. -- A small t,,zrre', immi irr to members if ihe genus seen in H rat i)rrtarii w.rs 
discrrver'ed in the Kuk dun' system during mid-August , and was teritri) iv, ly idiot liii as 

I', aiiiiioftii I a. 

MY XOMYfCTi'J-t 

A a) into rriiiuld was rio) cs) from several utat tony, on moss-mat and (ira) l-),rh stair-' sari cind 

!rtariarssuk dur i ng rail-July.  

'Ills -to - des list ('(in) aliis the noL,jor elortenty: of the rai'rofuirga I liar:, ri) it avert Uris) iii.' 

r pt iii) to ) tie uteri t i I' a an I ira ns in v i em of the method ii) i I ised . Ito' I Ii ,t i (332(1) (is S r;eil iii  M. 
deli) i)'iaat iii of these speirlir'ns aru lodgi'ril with the ru) lion and '- i ti iii the ( of )iiitioti 'it )lre 

ttoyrr I I),,) (ri Ian,] (arileri, td inhiurgh. For fort tier irrfrinmat ion, t he react-i' Ir,  ret i'rri,rt ti Wa) hut; (i1i77 ) 

and to large (19(8, 1955 and 1957). 

Tho ,inr,ideriible help givcrl by Hr. Hey Wa),] ing in thi. id,-mnti) u-ut ion at r(3ierHnrn''nrr-,' and ) lii 

ri-p-.ini) ii of t Iris se,'l ion is grati-1 alt arknuwledged, and thanks are atari rhir' to tIm', Jo)ui )l,'rlr'r 
f , r h, I Ii and sit vi ci 
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SECTION J METEOROLOGICAL REPORT 

JI METEOROLOGY 
J. E. Dell & D. A. Stroud 

The c 1 incite o f west Green land shows a strong west-east , marl t ime-cont mental gradient runn ing 
an- ross the trig lac Ia I od ''coastal" rig ions. Lqalungmiut Nunat , be I ng near the ice-cap, experiences a 
ci,nt inehita 1 climat e typi I led by high sutuiner temperatures low rai nfall and low relative humidity often 
with el i'ht cloud cover, part icul any near the ice-cap. 

The near(,-st meteotologi i-al stat ion to Fqatungmiut Nunat is at SØndre St rmfjord Air Base, and a 
:iunhluhini of 1 ho weather owls ri enced there during May to August 1979 is given in Figures Ji . I Ji . hi and 
II. 8. tI-ti-rologicul ohservat ions were taken daily at or near Base Camp at 11.00, 17.00 and 24. 00 
hors 0111 -rd hour ly during the period 1-22 June. The lollowitig teat ures were noted: type of 
proc ip I UI Ion, it any, in the previous hour, cloud cover, wind speed, raini all (at 17.00 hours GMT) 
wind direct ion, visibility and teiiiperature; the data are presented in Figures 31.2, JI.3, J1.4, JI.5, 
31.7 and .11 .11. It should he noted that the camp was sheltered by hills to the east and north whilst 
at liii ill itude (:100 ii) that wide it app r,e- iably cc)der than at sea level, ospecii.ully in May. Wind 
spied in hart icular Wire probably lower than on the plateau. 

\lisihiIl ity was excel lent throughout the summer and the exceptional clarity of the air enabled 
the coat-it il mountaIns (1311 km west ) to he clearly seen on many (lays. The weather in May was sett led 
with I a rge diurnal t omlonaLury fluctuations, but often clear and hot . In late May and early June, 
the weather changed bringing long periods of snow, rain and high winds. This change may have been due 
to the break-up of the coastal pack-ice affecting the stability of the weather systems. The beginning 
of July as clear, dry and hot with little wind and August cont inued very dry, although there was a 
large nuittt-r of hazy dais with poor visibility. Night-time temperatures loll below freezing for the 
lirst time again in the first week of August, giving a frost-tree period of about six weeks. 

GENERAL WEATHER I'ATTERNS 

May 5 Clear and hot, cold at night. 

May 0 Cont inioous rain and (frizzle throughout the day,  - this is unusual for this 
little of year (S. Malmquist pers. comm.). 

May 702 Clear and warts during the day, dry with cold nights. 

May 13-15 Cloudy with intermittent snow, small daily temperature range. 

May 10-17 Warm, clear and windy. 

May 18-19 Cold with snow. 

May 20-23 bunny with I iii le cloud. 

MaN 24 Cloudy with very strong winds from the NW, some light rain. 

Ma) 25-28 Cloudy but warm; night temperatures rarely below freezing. 

May 29-June 2 Snow and sleet often in blizzards, freezing at night with much wind. 

June 3-15 Unsettled often with rain, snow and high winds. 'reiriperatures above freezing. 
Very high winds lrom SE on evening of June 12 to) lowed the next day by heavy 
snow and low visibility. All snow thawed by noon June 14, with more falling 
14/15, heavy rain at times and little wind. 

June 25-July 1 Much snow and rain for long periods, overcast with little wind and temperatures 
rarely falling below freezing. Often cloud remaining in valleys after clearing 
from the tops and higher ground. 

July 2-5 Overcast at times, little rain. Very sunny on 4 July. 

July 0-10 As June 25-July 1. 

July 14-August 6 Generally cool and cold if wind blowing. Often hazy during the day. Winds from 
S to SE very strong on higher ground and exposed peaks, particularly July 16-17. 

August 7-8 Much rain from the evening of August 7 until the morning of August 8; by noon, 
weather began to clear again and aft ernoon sky was clear. 

August 8-20 Of ten clear, hot , sunny daya although cold at night; sub-zero temperatures again 
being recorded. Short periods of dull persistent doizzle between 12 and 14 
Aiiiist Oi-ratmiunal larec numbers of cumulus clouds towards the end 01 the period. 

Law len'jth 

Lest ed less than a degree above the Arctic Circle, Base Camp experienced a short period when the 
sun was above the hi,razon for 24 hours per day. However, because of considerable twilight, there was 
su ft iC lint light throughou t the night in May, June and July for work to cont inue around the clock. 
From 300 a sal. the suti was seen touching the horizon for the C irst t inie on 14 July, solar midnight 
being about 03.30 hours GMT. By the tirst week in August it was dark enough to see the first stars 
atid by 20 August the period of darkness lasted five hours. 

Wind 

Figure J1.3 shows the ilirectin of alt wind reccirds over the period in Eqalungmaut Nunat. There 
was no sigtiil icatit difference in wind di reet.ion between different months, the wind coming predominantly 
I runi the north or soul h-east . The southi-i'asterly winds were hirobah] y due to air ascending from the 
southerly of the two ice-cap high points by gravity I low. Relative humidity was not recorded because 
1 equipment failure, but low precipitation correlated well with wind direction since the north and 

south --east winds would not have passed over major bodies of open water. Evaporat ion loss was very high; 
one pool of 10 a diameter and about 0.5 in depth was seen to dry up completely in Just over a month. 
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figure J1.2 Maximum daily wind speed measurements from Eqalungiiut Nunat, May-August 1979. 
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Figure Jl.3. Daily wind direction by cardinal points from Eqalungmiut Nunt, May-August 1979. 
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Figure Ji.S. Maximum and minimum daily temperatures recorded at sØndre StrØmfjord Air Base, 
May-August 1979. 

Diurnal frequencies of wind direction are shown in Figure Jl.4; no trends emerge, except perhaps 
a greater frequency of northerly winds after midday. Thus, Base Camp at least did not experience 
any diurnal catabatic winds from the plateau. 

Föhn-type winds were experienced on several occasions. There are two types which are di V I cult 

to distinguish; air passing with sufficient velocity over a SIgh harrier such a the iC-CP devulops 
standing waves on the lee side, resulting in either lenticular or wave clouds, and it becomes warmer 
and drier as it descends. A similar effect is found when a large temperature inversion over the ice 

drains oft by gravity flow with originally cold air already very dry. We experienced strong, warm 

and dry winds on at least two occasions, 11-12 June and 16-17 July, although on the latter date, it 

seems to have been very sheltered in Base Camp, where winds  exceeded 80 km h , compared with the 

plateau. Lenticular clouds associated with less intense winds were visible on other dates in the 

latter half of July. 
The maximum recorded wind speed on a daily basis is shown in Figure J1.2, a calm August contrasts 

with a much windier May and June. 
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Figure J19. Maximum and minimum daily temperatures recorded from Eqalungmiut Nunt, May-
August 1979. 

Cloud Cover 

Putt (ms In cloud cover shown in Figure J1. 5 suggest a high input of solar radiation throughout 
the sunnier period which accentuated the water stress imposed on the vegetation system by the already 
dry air and low precipitation. 

Pxecipj tation 

Eqalungmiut Nuriat experiences low precipitaion, distributed throughout the period May to 
September (Figure JI .7) 

Tempera t ire 

Minimum temperat ures were usually recorded at 24.00 hours and since it seemed to get colder later 
in the night, these do not represent absolute minima. Similarly, the maximum recorded temperatures 
nay he slightly inilated in the absence of a Stephenson's Screen. 

DISCUSSION 

'the ci inlate of this region of west Greenland is important since it is here that there is a major 
dojunet ion in botanical communi ties (Bocher & Laegaard 1962) 

. Unfortunately our observations were 
riot out 1 iC lent ly tIred se to allow comparison with other areas, but gross comparisons with SØndre StrØni-
ijord Air ltoe (Figures J3.1, JiG and J1.8) indicate that the latter site has a more severely 
c,,III i nit tat ci inlat e . 'limo wits apparent by comparison of vegetation in August; Eqalungmiut Nuriat 
i ciii it'd pu to 1 ushu iii i at SØzidre StrtnljorcI Air His, appia red severely drought-stricken. Al though 
111a100gnuiut Nunt Base Cutup and SØndre StrØmfjord Air Base are similar distances from both ice-cap 
and open coast, the Iornier is closer to large expansea of'  open water in Nagssugtoq and the Arfersiofik 
I ,jord eornptex and this tact may expi sin the more mi Lilly cont mental climate of Eqalungmiut Nunat 

hi tuture it would be interest ing to see how different areas of Eqalungmiut Nunt differ with 
resp0L 1.0 lImiter iuiog lust var tables recorded in this study, since the climatic pattern is known to have 
all Inular tint ci I it iii uleterr,u tiling not oh] y di I ferences between regions (Bocher & Laegaard 1962), 
but ills, the spatial variation ul pLant communities over relatively small areas (Trapnell 1933). 
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J2 THAW OF SEASONAL ICE 
D. A. Stroud 

In planning our proiects it was not appreciated how important the thaw was to be in determining 
movements of the local fauna, so unfortunately we did not set up soil temperature recording stations 
or make regular observations of the thaw of the ice on the lakes. However, with regard to the latter, 
there are sufficient photographs and observations to construct a fairly accurate account of the thaw 
as reflected in the surface ice melt. As intimated earlier in this Report, the thaw on the plateau 
was considerably later than on the lowlands. Most of the small tools of Kk Marshes had thawed 
completely by 7 May whereas there was still considerable ice on Atanarssuk in the first week of July. 

LAKES 

Lowlands 

On 5 May the ice of Eqalungmiut tas was thick enough to land a plane on (c.  30 cm), although 
it was beginning to turn slushy around the edges, particularly on the northern side. By 21 May there 
was about 3 m of open water around the edge of the lakes, increasing in width to 5 m the following 
week. By the end of the month the water level of the lakes had risen noticeably. On 5 June the ice 
suddenly appeared very dark and patchy and large cracks appeared; shortly afterwards the single ice 
sheet fragmented into several large pieces. By about 7 June it was noticed that the ice of the east 
lake was thawing considerably more slowly than that of the west lake, which apart from a few cracks 
around the edges was more or less in one piece. This was probably due to shading from Imajuitsoq. By 
10 June the west lake was only half covered by a thin ice sheet in the middle. On the following day 
it was driven against the north shore by strong fohn winds and, after riding up over the bank in places, 
completely broke up. On 12 June the winter ice had entirely gone but on still nights for the next 
week the surface could be seen to freeze. 

The other lowland takes followed a similar pattern of thaw and breakup, although the smaller, 
lower and more exposed to the sun they were, the quicker they became ice-free. 

Plateau 

On 5 May Top Tarn (300 m altitude) had thawed for 2 m around the edge but all the lakes higher 
than this were more or less completely covered with ice thick enough to support Caribou herds and 
walkers. Axewater took a particularly long time to melt, largely due to its being shaded from most 
angles. On 17 June it st ill had 95% cover of thick ice though there was a 6 m clear strip about the 
edge. On 23 June Alpha, Bravo and Charlie each had between 90 - 95% cover. A week later this had 
been reduced to about 45% cover of slushy ice that was melting fast. On 2 July,  Zulu and Welsh were 
seen to be clear of ice, but upstream at Boulder Lake there was c. 10% and Atanarssuk was still half 
covered, as was Lake 45. Another week saw the rest of the plateau lakes lose their winter ice. 

An important factor determining the date of thaw for the plateau lakes was whether or not they 
were situated in valleys in the shade of steep north-facing slopes on one side. Thoae that were, 
e.g. Axewater, Juliet and Boulder Lake thawed more slowly. The rate of thaw was also affected by the 
depth and area of water, the largest lakes clearing more slowly, e.g. Atanarssuk and Lake 45. 

GROUND ICE 

The thaw of ground ice was difficult to follow but 'ass probably related to the flow of runoff. 
On arrival all ground was frozen, but by about 16 May the ground at Base Camp had become very wet and 
slushy. The following week was wet underfoot everywhere in the lowlands as the active layer began to 
form. The rivers rose from a very low level in early May to a distinct peak of flow in mid-June, with 
a rapid increase about 10 June. There was then a slow decline in surface flow until August when once 
more streams were at a very low level. 

RIVER ICE 

Along most rivers the winter ice cleared by mid-May but some accumulations of aufeis persisted 
longer, until early July on the Atanrssuk outflow, the South Valley candor was ice-free by the end 
of May. 

When we arrived snow-cover was very variable. In the lowlands generally there was little snow 
on south-facing slopes and probably less than 1.0% snow cover overall . On north-facing, shaded, lowland 
slopes and on the plateau, snow-banks could still be found with complete snow-cover. Snow banks shrank 
steadily throughout the summer and very few pockets of snow remained in August. There do not seem to 
be any perennial drifts and we found no evidence that any local giaciat ion has occurred recently. 

The Eqalungmiut tase valley has a reputation in Sdndre StrØmfjord Air Base for having very little 
snow even in bad winters and SO the region may not be typical, in this respect, of the surroundiu. 
area. 
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SECTION K OBSERVATIONS FROM SISIMIUT 

El BRIEF OBSERVATIONS ON THE BIRDS OF THE WEST GREENLAND COAST BETWEEN SNDRE STRMFJO}tD AND SISIMIUT 

A. D. FOx 

I NTEIODIJCT ION 

Member>, of the group travelled from SØndre StrØmljord Air Base to Sisimiut on 20 August, to 
return cn 20 August. The passage, coincided with substantial movements of seabirda in inshore waters. 
In an attempt to quantify these, counts were carried out aboard the M.S. Disko on both journeys and 
sea watches were also made from the coast at Sisirnit. 

In spite of the relative accessibility of this area of coastline, it appears that few previous icliservat ions from the region have been published. Brown (1968) collected data from Newfoundland and 
Greenland waters to the south and brought together informat ion from several surveys in Brown et al. 
(1975), whilst birds seen on sea watches on a route Similar to ours are recorded by Wille (1975) and 
Ncirdquist and Willi> (1976). Evans (1981) carried out extensive census work to the north and south of 5jsicnjut and in offshore waters to the west. 

METHODS 

The cii ip left Sindre St rmfjurd Air Base at 16.00 hours on 20 August travel ling swiftly down 
Kirflg'i'dluCasuaq to mccl the otieri  sea at 23.00 hours, subsequently slowing and turning north to arrive 
in Sis>.rnrot at 07.00 hours on 21 August. Observations on the passage commenced at first light (around 
03.00 hours) and continued to just outside Sisimjut. Harbour. Returning along the same route on 28 August, departure was at 16.00 hours, the census started a little later and continued until poor 
V csibi litl and large numbers of birds brought an early end to the watch at 20.00 hours. The precise 
course taken by the Disko is shown in Figure K1.1. Uninterrupted views over an arc of 1800 astern 
were possible from a posit ion 8-10 m above sea level . Birds were counted as they passed the 
obuervatiori point during liv>, minute intervals. Abundance was plotted graphically (Figures K1.2 and 
K1.3) along the transect, but general observations were made throughout the duration of the daylight 
passage. In addit Loll, notes are given on the sea and land birds of the Sisimiut area during the 
s tx-day Period. 

SPECIES NOTES AND DESCRIPTIONS 

Sc 'd - t hroa ted Diver 

A common breeding ape>: iris in this area of west Greenland (S. Malmquist 
, pers. comm. ) , two groups of lii cc birds were net cd lust out of SØndre StrØmfJord Air Base, both apparently consisting of two 

summer plumage birds with an accompanying juvenile as described by Sjolander (1973). Others were seen 
lurt tier down the fjord towards ilusk. 

c;re,,r Nor them bivr 

iii rds were,,, ,n short 1 y alter departure from Sndre St rØrifjord Air Base apparently in an 
,rcli Niiicd at ate of rnou I t , with a further group of three birds halfway down Kangerdlugssuaq. 

uliacr 

('ccnardc.r:iicly more Fulmar, with a moan of 16.7 birds/live minutes (total 401), were noted on the return ti.is';,cgo cotrcparc'd to 1,56 Girds/I five minutes (total 164) on the outward voyage. The majority of birds were at the itciuhi €' 1 iglit ticcrph Fisher 1952) , but there was a number of buff-coloured lighter tc,rncs on both passages: 6.1% of all birds on 21 August, 7. 7% of all birds on 26 August. The precise dcl I itt ron 01 morph-type of these birds is difficult ; in general they were buff-coloured and showed tt ci cent rust bc'twc'c-n inunt Ii, and general body colourat ion and it seems likely that they are best si riled to the dark (Ii) toxin. Brown (1968) found between zero and 5% (mean 2.4%) of clark (D) morphs i n axial I 5amPlu counct a in Apr i 1 and May, whilst Salonsinsen ( 1965a) found 5-10% in transects off Kap larnol in itcc . Evans (1981) saw a total of 2.51 dark cnorphs (up to 0.1% on individual transects) in late August to early Selitc,miier off west Greenland. The presence of at least some high arctic darker north,.', suggi'sts that birds off this section of coast at this time come from the more northerly of the Greenland 'iii,ciia migrating to the cold waters inshore off Newfoundland where they are thought to winter (Brown 1970 Tuck 1971). No birds were encountered within the coastal archipelago fringing the cccii', t 1 i no. 

1. c_cL ifii I Wo Iel 

Or> I ice outward journey, a total of 73 Great Shearwaters Passed the Disko moving south in 2* hours, 
but the sh II passed c'otcsici,rahl1 crioro birds (192 in 40 minutes) on the return journey on 26 August; 
ccii ill, 'ceasions, bi rds were encountered immediately before Passing into a fog bank. After 18.40 hours in 20 August , attempt .a to eount the birds were abandoned with up to 500 Shearwaters around the vessel 
ct this time. Birds were moving both north and south, and this, together with a large number associated 
with the aisle made accurate Hsnessment of numbers impossible. It was generally agreed by the members 
of t he group that we had seen several thousand birds. 

cc ent ire Greed mg Icupulcit non ccl at least 5 000 000 Great Shearwaters undertakes a transequatorial 
1110r,ct ace to ipc'nd the northern summer in the North Atlant ic. The majority seem to summer off the 
le tccur,cjl dOd i3,niks but may penetrate north into Greenland waters (Brown 1968; Brown et al. 1981; Voous a nd lit I ci 191:1) Scclonnii,ci',on ( l9SOa) describes the Great Shearwicter as a commcin species in the 
soul hcrn 1iv isS traits northwards to c ° . (iGN, arriving in early June, increasing until August and 
lc:ii 11>0 hreeccland waters in the latter part of September. He also states that foggy weather often tesic I i', in large nurnihers approaching close inshore. 

icc dc c 

A ic's Eider were scar>, racist ly in the entrance to the Sisimiut Harbour. 

hid-) rcj>.t,-d frtc-'ruansecr 

A fem:i lew With live sinaI 1 duc-kl ings was seen on the town reservoir, Sisimiut 
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Peregrine 

Birds were heard calling from Kaeilingehaetten, Sisimiut, on 23 and 24 August, although no 
birds were seen. 

Ptarmigan 

No birds were seen, but droppings were found amongst the Salix glauca scrub along the coast south 
of Sisimiut. 

Rinyed Plover 

Four or five birds flew over the camp site south of Sisimiut calling on 23 August after dark. 

Purple Sandpiper 

Single birds were noted from the shoreline south of the town on a number of occasions. 

Phalaropes 

Two single Phalaropes were noted on each passage in inshore waters close to Sisimiut. On 21 
August, the species was not determined but the concensusot opinion was that it was a Grey Phalarope. 
A winter plumaged Red-necked Phalarope passed close to the Disko on the return voyage. 

Great Skua 

One bird was watched south of Sisimiut on 26 August. Salomonsen (1941b) recorded only 16 
occurrences of this species in Greenland, but increased activity in the area has brought more records. 
Brown et al. (1975) record 26 sightings in the Davis Strait from August to October, whilst numbers 
were regularly recorded from off the Labrador coast and other parts of eastern Canada from all times 
of the year. Similarly Boertmann (1979) recorded the following numbers during Danish Ornithological 
Expeditions, 1972 - 77: 

1972 0 1973 2 1974 3 
1975 7 1976 6 

During extensive census work in late August and early September 1974, a total of twelve birds was 
seen off the coast of west Greenland (Evans pers. comm.). Ringed returns have shown that these are 
non-breeding second and third year birds from the eastern Atlantic colonies (Landsborough-Thomson 1966; 
Tuck 1971; Furness 1978). 

Pomarine Skua 

A single light phase bird was observed pursuing an adult Kittiwake on 26 August. 

Arctic Skua 

One pair and later a single dark phase bird were noted on 26 August. This species is common 
along the entire west coast of Greenland during August and September (Godfrey 1966; Brown et al. 1975). 
It is generally assumed that they are less numerous than Pomarine Skuas and it is likely that the 
major part of the movement south of both species occurs later than the dates of the voyages. 

Iceland Gull 

Up to 40 birds associated with Glaucous Gulls fed about the Disko at rest in gangerdlugssuaq. 

with birds following the vessel down the fjord for some hours. No Iceland Gulls were seen during the 
transect census, but up to 60 were present in and around Sisimiut, although it is interesting to note 
that no second year birds were encountered. 

Glaucous Gull 

A few juvenile birds were seen during the passage, with adults and birds of the year in large 
numbers close inshore at Sisimiut and along the eastern stretches of Kangerdlugssoaq. A maximum of 
c. 150 hyperboreal gulls, mostly this species, were present in the harbour at Sisimiut on the arrival 
of the Disko on 21 August, seemingly the result of the roosting flock being held on site late into 
the morning by a sea mist. Birds regularly flew into the harbour to roost from the north and south, 
dispersing during the morning to leave 15 - 80 birds throughout the day. 

Great Black-backed Gull 

Up to c. 40 birds gathered in the harbour at Sisimiut on most days, and were observed off the 
coast south of the town. Ratios of adult: sub-adult: juveniles were 7:3:1 from five hours of sea-
watching, and 22:4:9 from two counts in the harbour. Occasional birds were encountered at sea along 
the transect from inshore and outer waters alike, small groups frequently emrging from the sea mist. 
The species breeds no further north than Disko Bay with most of the population moving south, although 
Brown et al. (1975) state that Great Black-backed Gulls remain in the Atlantic Boreal and low Arctic 

waters throughout the winter. 

Kittiwako 

Considerably more birds were noted on the journey south from Sisimiut compared with the earlier 
passage, and on the second journey, the proportions of juveniles had risen from 5.9% (n36) to 
33.0% (n88). Birds were present. inshore and several kilometres out from the coast, but large numbers 
were noted off Sisimiut on 26 August when as many as 300 were present in three large rafts 3u5t south 
of the town. 

Arctic rem 

No birds were seen on the outward journey to Sisimiut, but 22 flew south past the ship on 26 
August. It would seem that these were amongst the later birds in the vicinity as Brown et al.(1975) 
state that most Arctic Terns have left Greenlandic waters by early September. 

Black Guillomot 

Characteristically solitary, the Black Guillemot was rarely seen far from the shore, being 
numerous in the coves of the coast south of Sisimiut.. 
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water P1pi 

Ill rds were heard on 22 and 24 August, and finally two birds were seen around the camp -out ii 
of S L5 liii nit on 26 August 

Whe.i tsar 

Juvenile birds were present on most days around the Sisimiut reservoirs. 

Lupluiid Bant iii? 

11,-tat ively low laptand hunt logs were seen during the stay on the coast, with only a maximum of 
ten stsri in an one day ar ourid the LoSt , the majority being juvenile birds. 

Snow buntrnJ 

Large aggregations of young birds were moving through and around Sisimiut during the may. Birds 
were part 1 cal any iiumerous bob i rid the Sniandshjemniet feed trig on a bank covered wit h Stellara media, and 
in the surrmundiog areas out of town the birds led on ti-mi- p]eiit iful bulbils of ioimjjununm vjvmiaruw. 

imsdpoi I 
Tb is is t he most numerous ii ri in Si aimi it, with large numbers about the houses feed t ng on the 

seed heads of 7araxucum sçp. , Eiioptmorurn anmjustifolium and [ci mjjormum vivipurum. This abundance is remarkable 
in v iew of the rarity of the Hemipol I ass breeding species in t lie cool , damp coastal areas of west 
(lreenl and Many of the birds were juveni lea, presumably on post-breeding passage from the interior .  
Redpoll made up 76i of the births ringed in Sisimiut. 
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K2 THE DEMOGRAPHY AND REPRODUCTION OF tiTTORINA ROOtS Maton 1797 FROM GREENLAND 
D. A. Stroud & J. Knudsen 

I NTRODUCTT ON 

The ecology of Littorina rudis from temperate shores has been well documented, however 
compared 

with the volume of publications concerning these southerly populations there have been very few 
investigations of the basic ecology of this species in the arctic. In many respects this is 
surprising since there is much to be learnt from populations at the edge of a species range. The 
material presented here derives from two sources. Whilst in Sisimiut, DAS made collections of Littorina 

for subsequent investigation of population structure at different levels on the shore. An invest-

igation of the reproduction of Littorina in Greenland was undertaken by JK using material mainly 
collected by Dr F Salomonsen on his 1936 expedition to north-west Greenland (Salomonsen 1943: P.7) 
Studies of material collected at the same sampling sites had previously been published by Madsen (1940: 
and Vibe (1940). The collections of the present expedition and those of the Zoologisk Museum, 
Copenhagen allow a comparision of many Greenlandic populations. As this work has not previously been 
published and is largely complementary to the Sisimiut investigation it is presented here. A brief 

review of the literature concerning Littorina rudis in Greenland has also been undertaken, together 

with a short summary of the taxonomic history of this species. 

The Sisimiut demographic study is presented first, followed by the 1936 study of reproduction 

and fecundity. 

Taxonomy 

The taxonomic history of the Littorina saxtilis species-complex is involved. littoriria groeniandica 

was first described by Mencke in 1830 as a full species, but Posselt and Jensen (1898) considered it 

to be a variety of L.rudis di stinguished by its more slender shell shape and strongly developed sculpture. 
James (1968) examined over 55 000 Littorina from British shores, describing a large number of varieties 

and sub-species from the Littorina saxatilis group, giving r_ s. groeniandica full suh-species statue. He 

considered that it could be found outside Iceland and Greenland citing records from Shetlands and 
Dublin. Heller (1975), in a study of the rough winkle from Wales, found that such splitting' was 

unjustified and that the variation within the group could adequately be described within a framework 

of four species L. rudis, L. nigrolineata, L. patula and L. neglecta. Roth Heller (1975), and Ratfaelli (1979) 

have shown that on morphological grounds, L. a. groeniandica is only an extreme variant of L. rudis. More 

recently Heller's classification of the group has been changed when it was shown that L. patula was in 

fact synonymous with L. rudis (Rafaelli 1979, Hannaford Ellis 1979). Although patula is now regarded 

as a synonym of rudis, this species has recently been divided to give a now species, 
Littorina arcane 

(Hannaford Ellis 1978, 1979). Thus at the time of writing the Littorina 'saxatilis' species complex is 

thought to consist of four valid biological species: Littorina rudis, L. nigrolineata, L. neglecte and L. arcane. 

Wium-Andersen (1970) investigated the haemoglobin and protein variation of the rough winkle from 
Denmark and Greenland. She found considerable genetic differences between L. rudis from the two areas, 
which, together with ecological differences (Petersen 1962, Muus 1967), she considered enough to 

indicate that 1_ rudis groeniandica was a distinct species. Given that there are genetic but little or no 

morphological differences between the Lirtorina of Greenland and those of more southerly populations, 
this would suggest that they are sibling species (Mayr 1963). Such a situation is common in the 
arctic (Dunbar 1968) and might explain the taxonomic confusion concerning this population, for despite 
a general structural similarity, there are ecological differences shown by rough winkle in Greenland 
and the geographic separation of the population has naturally led to a supposition that there should 
be racial differences compared with European populations. Genetic differences, as shown by eleOtro-
phoretic studies, should be given more taxonomic weight than the absence of any major morphological 

dif ference. 

No specific investigation of this complex problem has been undertaken in this study. However, 
both the samples from Sisimiut and elsewhere are broadly similar to Littorina rudis from the North Sea, 

and will be referred to as such hereafter, given the reservations expressed aboae. 

Distribution 

The distribution of Littorina rudis in Greenland has been described by Posselt and Jensen (1898) 
and Thorson (1944). On the west coast, the rough winkle is found as far north as the Uperriavik 
District (Figure K2.1.). Madsen (1940) mentions that Salomonsen found Littorina at Tasiussak (73022'N), 

although a number of localities north of this were searched in vain (Vibe 1950). In east Greenland 

its limit seems to be Tasiusaq (Angmagssalik) (Thorson 1944), although it may extend slightly further 

north in benthic populations. 

Together with Balanus bulanoides and MytiiUs edulis, L. rudis is a subarctic indicator species (Stephenson 

and Stephenson 1972). °g the west coast of Greenland the subarctic littoral extends above the 
Svartenhuk peninsula (72 N). The marine subarctic extends further north on the west side of Baffle 

Bay to Melville
0
BaY (Dunbar 1968). In east Greenland the littoral subarctic extends to just north 

of Tasiusaq (65 30'N). 

DEMOGRAPHY 

SITE DESCRIPTION AT SISIMIUT AND METHODS 

Our visit to Sisimiut (66057'N) cc,incided with a period of spring tides, thus collection could be 
made in the sublittoral zone. The tidal range at Sisi.miut is 4.8 m and on 24 and 23 August 1970, the 
level dropped to within 0.9 m of the extreme annual low water spring tide. Steven (1938) collected 
from the shores of Amerdloq Fjord to the south of Sisimiut, but unfortunately there was littl.e 
opportunity to visit the same sites and all collections were made from one very sheltered bay 1 km south 
of town. This bay (Figure 1<2.2) is at the head of a narrow 1 km long in]et facing due west and sheltered 
from the north and south. Its mouth is protected from westerly seas by the islands lying inirnedrately 
offshore and the lack of exposure is reflected in both flora and fauna present. On Rallentine's (1961) 
exposure scale, derived from a study of Welsh shores, the exposure was estimated to be "very sheltered" 

or Scale 7. 
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Svano. 

figure 1(2.1. The range of Littorina rudls in Greenland Sampling sites are shown in bold type, 
other localities are relerred to in the text. The range in north-east Greenland 
may extend further north in the sublittoral. 

SISIMIUT 

derik 

Sampling site 

66°54 N 

53°45W 

Figure 1(2.2. Sketch map shea ing the location of the Sisimiut sampling site in relation to the 
town. The shaded area marks the extent of the l own, whilst the arrow indicates 
the cc,llection site. 

On the north side of the inlet, about 0.5 km from the beach, a sewage outlet and drainage from the town rubbish dump rcsults in dyst.rophicat ion and the rocks nearby are covered with green algae. 
flowerer, the visible effects of this pollution do not extend for more than 100 m on either side of 
the out fall and it is unl ikely that the sewage has much effect on the beach. The inlet is cliff bound 
(10 rn height) for its entire length, but at the inland end there is an area of silver sand and algal 
covered rocks (Figure 1(2.3). The sand extends out into the sea from the base of the cliffs. A 
stream enters the bay across areas of mud exposed at low tide, and between this and the sand is a 
fiat expanse of rocks with large boulders. 
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/CLIFFSLIF 

LWST 

LIFF 

MUD 

I j CLIFFS 

Figure 1<2.3, head of inlet south of Sisirniut the COI lection site of both Littorina and 

Ost racoda. Ost racied collection Si tee (sect ion 1<3) are marked with srnal 1 crosses, 
whi 1st the tettorinvi were collected along the transect A - B (see Figure K2 .4) 

terrestrial vegetation 

bare iCe- foot zone 

HWST 

IliliL Fucot vesicul050s EULITTORAL 
- " iie.__I LWST 

AscopRyiium nodO5u 
I C 

ClzdophOre spp SUBLITTORAL 

Figure <2.4. Transect zcuru.cS the More A - 13, showing the ci,llect ion sites of Littorltia mdii: 
a high shore s ile,s , ti = mid-shore site, C low shore sites. 

A section across the rocky foreshore is shown in Figure 1(2.4. One of the most immediately 
,,bVious feritures of the cliffs is a 3 ci strip of barren rock near the high We level more or less 
coinciding with the littoral fringe zone. The strip is devoid of any lichen cover and the rosy pink 
of the underlying gnelss is conspicuous. The terrestrial vegetat ion of stunted Salix glauca, Vaccirnl)m 

ml iginosum, Pol ygonum viviparurfl, Sedum rosaea and grasses, mosses and 11 cimens extends down to the barren st rip 
in places, although more usually there is a region of crustose lichens between the top of the bare 
zone and the cliff-top turf. 

The barren region is caused by the act iou of the winter i ce-t,,ut'' disrupt ing normal settlement 
patterns (Petersen 1977) and is important in the annual cycle of arctic Littorifla (see below). At 
the base of the cliffs the dominant algat cover is of 5ue5.s and .tscvvphyllum riodosun, with increasing 
abundance of ciadoptmra and Shodophyceana on the lower shore. 

Sampl C's of Littorina were teiken from three shore levels from the barren lit tar-al fringe region, 
from the fucoid-covered cut it toral , and from r I.e ci ,vdophorzn-coverv-d sublittoral (Figure 12.4) 
Coil ect ions were made by taking every md ivictittit in a dcl fri-i ted rites, although no records were mad, 
of de'nsi ty. Animals-  were preserved in borax-toff,-red 43 formal in shortly after i:I.)ll,,ct ion. Two 
samples of 835 and 487 animals were collected from the upper shore, hut as the age and slit-il height 
frequencies of these samples were not sigrii frcinti v dif firent from cacti other they have been combined. 
One sarrple of 357 was collected on the mid-shore, and two samples of 550 and 208 from the low shore 
which have similarly been combined. 

It was found possible to age shells in the basis of the prorni neret annual growth rings indicating 
where shell growth has stopped for the sister. On arctic molluscs these lines are distinct and in 
the earner rol ative positions on all shells. They have previously been used with great success in other 
arctic mulluscan studies (e.g. Petersen 1978). It was not possible to di rectty age two categories 
of shell those in which the shell had been chipped and where rirg rowtir had subsequently obscured the 
rings, and these on the low shore where algal growth and other encrustations grew on the shell surface. 
It was not possible to remove these encrustations for fear of damaging the shell, thus shell height 
frequency was used as an ipproxirnation of age class frequency in low shore samples. Shell height and 
width were irsasmired to 0.05 mm with vernier catipers using the parameters of gaftaelti and Hughes (1978), 
but shells less than 3.5 mm high were measured to the nearest 0.5 mm. 

I 
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Figure 82.5, borvivorship curve for amalgamated high shore samples of Littorina rudis at Sisiririut 
Total sample = 1028 individuals. There art' reasons to believe that immigration into 
this population occurs in the first tue years (see text) adult instantaneous 
mortality, p is 051 imated by the regression coeiircient between years 5 and 13, 
and eqa Is -0. 765 Adult roy ivorrhip (projroi Lion sury iv tog per time t is equal to it 

and for this prpulat ion is 0.165. 
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figure 82.6. r\ge structure for amalgamated high shore samples (n = 1028), 

RESULTS 

No 5tructur of Samples 

It was only possible to age directly the high shore sample and Figures 82.5 and 82.6 show the 
frequency of tire age classes. The trend is clear no yorrng of the first year, but thereafter they occur 
in increasing numbers with a maximum density ih the 5+ year class. Then there is an annual logarithmic 
dec11 no in the numbers of each Cohort to a max i sum age of 13 years (0. 092°1 of the population) . The 
trequency of shell heights in each rohort is sOwn in Figure 82.7. 

Si Zr-  I r'quercy 

Nearly al i the low and nid-sho yr animals riOtS' ............d in encrustrrtions, thus no direct measure 
of age structure was possible and the lreqri roy W drffer,'nr shell heights was used instead (Figure 82.8). The resul ts show that the size frer1ui'ney of ani mals vreri es marked] v at di fferent heights on the shore. 'lIr,' high shore sample is eirarac tensed by animals more than four years old, and this is shown by a 
pr'rtcrmrnenr'e of shells greater than 7 mm high; howev,'r the low shore sample corrtains very few of these 
older animals and a trigir proport i_Oil of the yourig,-r age ('l(rSOes . I,ow-shore Littorina grow to abr,ut the same maximum height as those on tire ripper shore , rn though it is not possible to say if the growth rate 
is the same. The mid--shore sample shows charaeterist i cs of the populat ions above and below it. Young 
animals (a]thcrugir lower than on the low-shore) are present, as are older animals. The modal peak of 
7.0 - 7.5 win approximates to the fifth age class as is found on the upper-shore. 

'Orwrlr Safes 

It is possible  to estimate geo'th ratr'r, in Lire upper shore samples by plotting the mean size of 
cohorts aganrrst their age (Figure 82.9). Tin a is not as sat islactory as using size changes from 
rrrarked animals over periods of time (e.g. Hughes 1980, hughes and Roberts 1980, 1981), since it is 
assumed that all animal s 01 the same age grow at the same rate, a promise that may not be strictly true. 
The growth rate is given by the equatiomr 

y = 1.16 + 3,99 In x 
where y is shell height in mm, and x is age in years. 

Greenland Littorrna have a very slow growth rate compared with more southerly populations. At 
Sisrmimrt L. rudjnr take ten years to grow to a ireigit of 10 an whilst in North Wales this height is achieved by animals a less than two years old (Hrrgimes and Roberts 1981). The maximum size to which 
nirctrc winkles grow is possibly slightly less than temperate animals: at Sisimiut the maximum recorded 
height was 13.8 win compared with 15.2 mmii in North Wales. 

Sh,-1J Shape 

The relat iorrsirrp irc'twi:'en shell height and nnidt h is linear and can he expressed by the equation 

y = 0.2 + 0.7 x 
Wirer',' y is shell widtim and ii is shell height in ram. The very Ii near relationship sirggest s mi functional si gui! i eammce , irrrwever crrmrrpreni slon with saniples lisrirm slrcrres of differing exposure is needed to elucidate 1 hr a - 
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Figure 1(2.7. 
Age-height frequenciesfor each of the year classes present in the high-shore 

samples. 
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Figure 82.9. Growth curve of high shore samples. Mean Height (t standard deviat ion) of each 
year class. Points are single shell values. Line plot teo by eye but described 
by the equation y = 1.16 + 3.99 In x. 

Smith (1081) investigated the shape and size el the shell aperture in L. rudis from Cornwall and 
bond with increasing shelter the relative hrcadth i shell, decreased whilst thi' height of I he spire 
increased. Of his study sites the regression coefficient between shell height and width varied between 
.90 (must exposed) and 1.59 (most shut tered) . That found in this study, 0.7, is lower than any found 

by Smtli and possibly indicates the extreme shelter. The significance of this is less than clear, 
however, wit bout measurements from exposed populations, since it may be that the regression coeff i-
cients of all arctic Littorina rudis are lower than those of temperate animals. 

Littorina rudis is apparently not found in brackish waters in Greenland. In North Atlantic waters 
it can be found in a wide range of si Ii nit i Cs (down to 7-8%, Fret t er and Graham 1981 ) ,  and Thorson 
(1940) records L. rudis from a number of brackish localities in Iceland; however there are no records 
from Greenland either in the literature or from col leetiono in the Zoologisk Museum, Copenhagen. lint ii 
extensive searches have been made not much stress can he q aj ,4  on the absence of reports. If a real 
phenomenon it may be due to waters of a lower sal mi ty freezing -'arlier and thawing later than normal 
sea water. This will reduce the growing season in the summer, and in effect create condit ions similar 
to those at higher latitudes. It also seems that Littorinu is absent from the brackish waters of other 
arctic areas such as Spitzhergen and north Norway. 

REPRODUCTION ANTI FECUNDITY 

MATERIAL AND METHODS 

Specimens were collected from a range of localities shown in Figure 82.1 for a study of reproduct-
ion in Greenlandic Littormna rudis (not all of which is reported here). Some of these samples contained 
several thousand animals, and where these were too big to analtse in their entirety, sub-samples were 
taken. The length and breadth were measured and I he sex del ermi ned. In the sample from tlpernavik 
the development of the penis and the presence or absence of embryos was noted in order to determine 
the size at onset of maturity. In a large number of the specimens from various localities the number 
of embryos was counted and the stage of development ascertained. Most oocytes, eggs and hatching 
embryos were measured. 

tinfortunately only preserved material could be examined and thus there is some uncertainty about 
the degree of shrinkage of eggs and embryos. These difficulties are referred to below and further 
observations of living animals from Greenland are highly desirable. Figures 82.10 - 82.14 inclusive 
and Table 82.1 all use 1936 data. 
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Figure K2..10. Sex ratio found in samples from Nük Fjord (solid circles) and Upernavik (open 
circles). Percentage of males plotted against shell height. 
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Figure K2.11. Size of Littorina at onset of sexual maturity as determined by either size of 
perils or presence of embryos in brood pouch. Percentage of immature animals 
against, shell height; dashed line for males, continuous line f or tamales. 
Sanipi e from Nuk Fjord. 
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Figure K2.12. Relationship between size of hatch ing embryo and cl irnaLi c condi t ions. Mean, 

standard deviation and range are indicated. The sites are arranged in order ol 
increasing severity of conditions. (Although at a low latttude Tasiusaq is at 

the northern range of L. rudis due to the presence of the cold east Greenlattd 

current draining the Arctic Ocean). 
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Figure N2.13 Di iteren ces in fecundity between col lect ion site, showing a general increase in 
leciindi ty with increasing latitude (or more accurately with increasing severity 
(il cojidit ions as the northern limit to the range is approached). Fecundity index 
is taken as the mean number of young per 1 mm female size. This removes the effect 
of increasing fecundity with female si,.e (Figure K2.14). Thus a fecundity index 
of 10 indicates that a 10 mm female would have a reproductive output of 100 
embryos at any time. Mean and standard error of mean indicated. 
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Figure K2.1I. Size specific fecundity at Ntik and Upernavik, showing increase of fecundity with 
,iiy e ot n i,n I onl t1Co gruatnr rcprndut- Liv, uu Lpu L at upertiavlk. Means, 
taiidard error of mean and range are all indicated. 

TABLE K2.1. Number of 'generations' of eggs and embryos found in the brood pouch. 

NO. OF GENERATIONS 
coLLEcTION SITES 1 2 3 4 5 mean ± s.d. 

Tasiusaq 2 18 10 3 1 2.50 ± 0.96 

Upernavik 1 5 11 3 0 2.80 ± 0.76 

Nuk Fjord 1 11 12 8 0 2.84 ± 0.84 

TOTAL 4 34 33 14 1 2.69±0.84 
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RESULTS AND DISCUSSION 

Sex Ratio 

The sample sizes at Niik and Upernavik were large enough to permit the assessment of sex ratio. 
Because of differences in growth and longevity of the sexes the proportions vary in different size 
classes. The females grow to a larger size and older age than the males, a feature known from other 
prosobranchs (Fischer 1950). The decreasing proportion of males with increasing size is shown in 
Figure K2.10. The data from Upernavik and Nuk Fjord are basically similar, and both show that the 
proportion of males about the 7 mm size class exceeds 50% due to the slower growth rate. The cause 
of the low proportion of males in the 5 mm size class is unknown. Although only a small number of 
very small Littorina have been examined, it would appear, at Nuk Fjord at least, that young of both 
sexes are born in equal proportions. 

Onset of Sexual maturity 

Two samples from NUk Fjord were examined to determine the onset of maturity. The size of the 
penis was used as a reliable indicator of maturity in males since immature animals have a penis only 
1 mm long while in adults it is at least 4 mm long. The presence of eggs or embryos in the brood 
pouch was used as the criterion in females. The proportion of immature animals in different size 
classes is shown in Figure K2.11. The onset of maurity does not seem to take place at a fixed age or 
size, but rather over a range of sizes. It can be seen that males become sexually mature at a somewhat 
smaller size than females. The unusually high proportion of mature animals in the 5.0-5.5 mm size 
class is possibly related to the low proportion of males found in the same class, but since this 
unusual size class is only found in one sample it may be due to sampling error. 

In one sample a large number of copulating pairs of Littorina rudis was collected and kept 
separately. Fifty of these couples were examined and the sex of each of the pair determined. Thirty 
male-female copulations were found of which in 17 the female was smaller than the male and 13 in which 
the female was larger than the male. Twenty of the matings were between males. Sexual recognition 
seems thus to be poorly developed, and there are previous records of attempted copulation with other 
species (Linke 1934). 

The smallest male copulating with a female was 6.5 mm long, whilst the smallest female was 4.9 mm 
long and did not contain any embryos. 

Eggs 

The eggs of several animals were measured where these had obviously been not too badly distorted 
by preservation in alcohol. Some still had a globular shape and in these cases both maximum and 
minimum diameters were measured and the mean value used as an indication of overall egg size. AlLijougli 
comparisions cannot be exact due to the method of preservation it would seem that the oocyte of the 
Greenland Littorina is considerably larger than that of similar specimens from west Europe. Not only 
is the oocyte larger but also the diameter of the complete egg was greater than in southern populations. 

In some animals however, very small eggs were found. In these cases the albumen formed only a 
thin layer around the oocyte, so that the total size of the egg was only slightly greater than that of 
the oocyte itself. The young developing from these small eggs will only be able to attain a small 
size before hatching. These small eggs were more commonly found in small females, where sexual 
actvity had only just started, than in larger animals. 

Development of Embryos 

The embryos found in a brood pouch can he di vided into several 'generations' ot roughly the same 

degree of development. Within a 'generation' not all the embryos are at exactly the same deproe of 
development, and the fact that sometimes generations may follow in quick succession, means that the 
distinction between them is often not clear. However data from those that could easily be ascribed to 
discrete generations is shown in Table K2.1. 

Thorson(1946) found that in Danish waters three or four generations were most commonly encountered. 
Comparision with figures from Denmark indicate that there is a slight tendency towards a smaller 
number of generations in Greenland. 

There is no difference in the number of generations contained by females of different sizes. 

In almost all females it was found that the most advanced embryos were about to hatch. Shortly 
before hatching, the egg membrane is pierced by the radula of the embryo. In most cases hatching takes 
place shortly afterwards and no further growth occurs until the young have left the brood pouch. In a 
large number of females the size of young without egg membranes contained in the brood pouch was 
measured. Comparative measurements were also made on animals collected from Portsmouth, England and 
Northern Kattegat and The Sound, Denmark. Most of the Greenland material investigated came from Nuk, 
but some Littorina from east Greenland (Naporsarsuak and Tasiusaq) were also measured. There is a 
significant difference in the size of hatching embryos between the southern localities and Greenland 
(Figure K2.13). 

The Portsmouth and Kattegat samples have similar sized hatching young, although the Icelandic 
animals have young hatching within the range of those from The Sound in Denmark. The young on 
hatching are significantly larger in Greenland than from the other southerly locations. Although 
the maximum size of hatching young is greater in Upernavik than in Nuk the mean size is less. The 
largest size hatching young come from Tasiusaq in east Greenland, just south of their northern limit 

there (Figure K2.12). 
Considerable variation also occurs in the sizes of young about to hatch from a single female 

i.e. within one 'generation' . Thus a female from Nuk Fjord contained 241 embryos out of which 110 
were ready to leave the brood pouch. The range of sizes of these was 410 - 790 pm. 

In European waters the shell will have about l.b whorls at the time of hatching whilot in 
Geenland the embryos most frequently hatch with 2.0-2.5 whorls. A few embryos were discovered that 
were considerably bigger than this. These 'giant' embryos occurred in females together with normal 
size embryos, but at a much lower frequency - usually only one or two per brood. The giant embryos 
had a distinct growth line on the shell some distance from the aperture, corresponding to the size at 
which they would normally have hatched and left the female. In normal sized hatching young these 
growth lines were never found. It would thus seem that these giant embryos emerge from the egg 
membrane at the same time as normal young, but stay within the female and continue growing, presumably 
for some period of time as they often had 3 whorls and measured up to 1200 - 1400 pm in length. In 
a single female, giant embryos of several sizes might be found together with the normal embryos. 
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Although giant embryos were not rare, the bulk of females contained only normal sized embryos, 
but it was also evident that the occurrence of giant embryos varied between populations. Giant embryos 
were far more frequent in east Greenland than in west Greenland, and in north-west Europe, the Kattogat 
and south England they seem to be entirely absent. One giant embryo was found, however, in The Sound 
measuring 1000 pm in length). From this it might be supposed that these giant embryos are an 

adaptation to adverse environmental conditions such as low temperature in Greenland and low salinity 
in The Sound. 

The additional growth of these giant embryos is sometimes very great, but it seems that this is 
accomplished on the reserves of the one egg. There was no evidence that the embryos wore eating other 
eggs in the brood pouch. In some oviparous prosohranehs (e.g. planaxis sulcatus; Thorson 1940) nurse 
eggs are known to occur, however on dissecting a number of giant young no such eggs were found to 
have been eaten by them. It would seem an unlikely source of nutrition for these giant embryos, 
since eggs of L. rudis are large and their consumption by even a giant embryo would be difficult. 

fecundity 

The number.-, of embryos carried by females were counted at a variety of different sites. Not only 
was there considerable variation in numbers in similar sized females but also variation in brood size 
between populations. The average number of embryos related to the size of the female is shown in 
Figure K2.14. There is an increase in average brood size with increasingly severe littoral conditions 
and at Upernavik and Tasiusaq, close to the northern I imi t of the species, the greatest number of young 
per female were found 

The size specific fecundity at Niik and Upernavik is shown in Figure 10214. A general trend of 
increasing brood size with size of female is ajparent at both sites. The brood size of animals of 
similar size is greater at Upernavik than at Nuk ( ef. Figure 1(2.13), and the slope of the increase of 
size of brood with female size is greater in the Upernavik population than at Nuk, pointing again 
to the greater reproductive output of the more northerly animals. 

It was not possible to collect data on any changes in fecundity at one site over the course of 
the summer. Ilowever at several sites females collected a few days after their appearance in spring 
were found to contain embryos ready to hatch as well as newly laid animals (in the same proportions 
as Later in the summer and autumn). Thus the females spend the winter with a full brood pouch, and 
although it is not known if any young are horn in the course of the winter this possibility cannot be 
entirely ruled out. In sudies on Welsh L. rudis it was found that eggs kept at 10°C took 5 weeks 
to hatch whilst eggs at 5 C took 10-12 weeks (L. Sharp pers. comm.). If there is a linear response, 
which is unlikely, between temperature and hatching time, then on the basis of these figures eggs 
within animals frozen in the ice foot (at about -1.5 C) will take about five months to hatch. Thus it 
is quite possible that eggs laid into the brood pouch soon after the animal is frozen in will take the 
entire winter to develop. 

In the light of the earlier findings that there seem to be two distinct populations at different 
levels on the shore at Sisimiut, it is unfortunate that there are few details on the collections sites 
of the 1936 sanipies, The extent to which the populations at different shore-levels are self supporting 
and \vhet her there are any differences in fecundity between populat ions will have to await furt her 
examination fo the Sisimiut material. Samples from the same shore population taken at monthly intervals 
are needed to determine the extent to which there are seasonal changes in fecundity. However for the 
time being one must assume that the data on between-site variation in brood size and size of hatching 
young (Figures 1(2.12 and 1(2.13) have ecological significance, 

tltSCUSSION 

Thn bare zoni' on the shore is cauaeu by' the act i (in of the winter ''ice-toot". This forms when 
tile iii r-feaperature falls below about -20C and s(-awLitilr starts to freeze in the littoral fringe where 
si'l;ish and spray strikes the cold rocks. The "ice-toot'' graduatly hui tds up over the winter and 
ir'do,'es a sol id bulwark of ice frozen fast to the shore . Petersen (1977) considered that the ice-
loot in i tad f did not have a great effect on shore zonation, rather, it protects shore organisms 
f rom the scouring action of free moving floes of ice. The areas most affected by winter ice are those 
very low on the shore where the sea ice scrapes the rocks which lack a protective cover of ice. The ic,- loot does, however, have an important hiolugi cal effect in that it reduces the length of the 
growing season. 

In spring the effect as that the o1gan i ams are f rozen Smii ii in I he ii, and cannot start their growt Ii ant ii the ice his thawed. In the autumn the season ends with cold, darkness and being frozen 
into the ice; and it would seems that animals with pelagic larvae cannot reach the settling stage before 
the rocks are covered with shore-ice. The most northerly examples of Balanus balanoides in the Upernavik District, and of Mytilus edulis in the Thule District live close to the L.W,M. and originate from larvae 
carried north by the West Greenland Current. For sedentary LittoJ,ia rudis and its food, the sessile .ilgae on the rocks, the shortening nr the productive season is the limiting factor for the northerly 
distribution in west Greenland.' (Petersen 1977). Steven (1938) notes that in more sheltered waters (e.g. at this site), there may be a covering of ice on the rocks as early as October whilst the 
open shore of itmrmetdloq Fjord to the south is usually frozen by December. The ice remains in the bays 
until the end of April, finally inciting in June. Thus at this site there is probably an ice-free 
summer season of only four months. 

Petersen (1962) briefly described the life cycle of Littorina rudis in Greenland. In summer they Can he found over most of the shore from LWST to the littoral fringe, but in autumn (at the beginning of Septemt,er), they begin to aggregate in dense clusters in cavities and crevices about halfway between L89 and MTL, to MTL. During this time algae get a chance to settle on those parts of the 
upper shore vacated by winkles. The winter is spent by the rough winkles completely frozen into the 
ice-i,ot , although some may still be free at low shore levels where they can be exposed to extremely 
low air temperatures during low tide. There is evidence that some animals either spend the winter 
at greater depths, or possibly there are sut,l ittoral populations. Odhner (1915) mentions specimens dredged from depths of 35 - 46 iii at Eisfjorcl, Spitzbergen on 4 August, and Thorson (1944) reports 
L. rudis collected in east Greenland from depths of up to 46 m. Bertelsen (1937) quotes an unpublished iecord of Jensen of rough winkles living sublittorally in west Greenland during spring and autumn. 
These records seem to indicate that, at least in some places, L.rudis may be found at a considerable 
(iistance from the shore, even in summer. In temperate waters they are also sometimes found sub- 
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ltttoraliy, having been dislodged and swept out by wavo action, however it may be that the phenomenon 

is more common at high latitudes where I L is used ci thor as a  wintering strategy or as a means of 
extending the range northwards when littoral conditions become too severe (Steven 

1938). 

At the end of May, when the air temperature in the middle of the day rises to about 10 - 150C, 

the winkles leave their winter quarters. Madsen (1940) recorded 
at Upernavik that they were found 

on southerly facing rocks on 6 June (20 days after the ice had melted). in more southerly areas they 

prohahi y emerge slightly earlier. The large and medium size animals are the first to move, while the 

smallest animals usually remain longer in the crevices. The aid--shore wintering tittorlod which 

igrate divide into two groups: one literally eats its way up to the HWM whilst the other eats 
(hO wn 

em a broad front towards the LWM (Petersen 1962). Petersen (1962) gave photographs 
of these two 

advancing fronts of animals removing the layer of green algae from the rocks as they migrate to their 

summer shore areas (toe. cit. Plate 1). He found that the algae on the low shore were the most 

vigorous, a fact he associated with larger low shore animals
.. However at Sisimiut the low shore 

I. rudis were found to grow to the same maximum size as those from the high shore. 

Both Petersen's information and the 
data presented here point to the presence of two populations 

on the shore. Encrustations of green algae and the lichen VeriUcaZJ5 mucosa occur to a ,igni ficant 

extent only on low shore animals, but since both high and low shore Littolina spend their winter 

together, it would appear that these only grow in summer. in this context it is interesting to note 

that the majority of high shore animals have their innermost 
whorls (the first two or three years 

growth) encrusted. Together with information from age 
and size classes, it would seem that L. rudi'; 

spend their first few years low on the shore before moving up to join the high shore population. 

Thereafter they undertake an 
annual migrat ion up and down the shore, and although they no doubt mix 

with the low shore population in winter, they seem to remain separate from them in summer. That there 

is some movement of mature 
animals between populations is indicated by the presence of animals in the 

littoral fringe with at least one recent year's shell growth encrusted; however these do not occur 

with any appreciable frequency. 

When not activoly grazing, i, radii frequently ret i rca into crevices in the rock or other natural 

shelters. This aids in resisting desiccation during enierslon and in reducing i,redatlon. 
huH seth 

and Hughes (1978) found that in Wales there was a very strong correlation between 
the size frequency 

of a L. rudis population and the size frequency of crevices available, and also that shore level 
changes in size frequency of 1 ittorinids were frequently caused by corresponding chang( 5 in crevice 

avi lability, particularly on cliff faces. An alternative interpretation of the S isimiut data could 

thierefc,re be that the availabil ity of crevices varies at dii ferent levels on the shore and 
that this 

in turn gives aise to the ill fferences in size frequency (Figure K2 .8). UnfortunatelY there is no 

information available to test this, but the fol lowing notos may be of significance in this context - 

There were relatively few 1.1 norms seen she I tn-ring during the low tide periods and many hundreds were 
seen on exposed rock faces even in sunny conditions. This may in part be due to the 

high relative 

humidity nearly always found in this part of coastal west Greenland. During Auguct 1979 there had been 
only four days with no sea mist, and this will reduce the risk of desiccation during emersion. There 

ors and mortal ity from this source iii 11 be similarly low. Crevice avail- 
are few if any avian predat ffs, and thus at this sampting site it is likely to be of 
ability is of significance mainly on cli 

 

significance only to the high shore animals. The mid- and low shore samples were taken from 
topographicallY heterogenous areas, with many boulders strewn with fucoj.ds. In these situations crevices 
have little or no importance in determining size frequencies of Lattorina found (Raffaelli and Hughes 1978) 
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SUMMARY 

t. Analysis of samples taken from different 
shore levels at SisaiUt indicate the pres.nce of two 

populations: a high shore 
population containirLg animals predominantly older than five years and 

a low shore population containing mainly young animals. 

Littorina seem to spend 
the first three years of their life in the low shore population before 

moving up to join the high shore animals. 

Between the ages of five and a maximum of thirteen years of age there was density independant 

mortality. 

The growth rate is appreciably slower than that found in European populations. 

The females grow to an older age and larger size than the mates. 

Males become sexually mature at a smaller size than the females. 

The mean diameter of eggs from Greenland was considerably larger than that from southern populations. 

The size of hatching young was much larger in Greenland than in Denmark and South England. 

A small proportion of embryos remain in the brood pouch and attain a much larger size than normal. 
These giant embryos were more commonly found in east Greenland. 

There was an increase in fecundity of females towards the nnrtherfl limits of the range. 

Females apparently spend the winter with a full brood pouch, hatching taking place shortly after 

the spring thaw. 
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8:1 LI TToLIAI, ANP dUll-LITTORAL OSTItACODA FROM S IS! MI UT, WEST GREENLAND 
B. C. Whatley 

Abstract 

tzom a study of 19 samples of sediment and altiae collected from the littoral and sob-littoral of a west 
ici fly ernbayrcs'nt just south of Si sind Ut, west Greenland, 17 podocopi d and one cladocopid ostracod species were 

recov,'aed. Three of the torsa'r, Acretabulatoma hrjperbereum (Scott), ileterocypris salinus (Brady) and Cytheropteron 
pyr.intida Li- Brady are new to Greniand. In addition, the unpublished first Greenland records of two species, 

beseicythcrura niqrescens (Baird) and Cytherura atra Sars by Hawley (MS 1980) are confirmed in the present study. 
The distiibut ion and ecoioyy of each species present is conurrented on and the overall significance of the present 
fauna i - i1iscussed. 

INTRODUCTION 

Twenty samples of .'-it'diment and algae were collected by D . A. Stroud between 22 and 24 August 1979 
from the littoral and sub-littoral of Sisimiut (Holsteinsborg), west Greenland, (€56 570, 53410). 

The sampling locality is in a west facing embayment , just south of the town, largely protected 
by an (llstrore island. Further protect ion from wave action is afforded by the existence of large banks 
of totsnaria offshore. Some 1 lint to the north-west a seWage works discharges into the sea, result ing 
i n dyat rojihi cat In in the dusted [ate region of the out fall and in the growth of many unicellular green 
algae on the rocks immediately adjacent. A small stream discharges into the bay in its south-east 
corner. The samples were taken in the centre and north-cast corner of the bay at a dist ance sufficient 
to negate any major effects of pollution or diminution in salinity (Figure 1(2.2). 

Of the 20 samples, one was lest in transit. All except one of the remainder yielded Ostracoda, 
although usually in very low incidence. 

The approximate positions from which the samples were obtained is given in Figure 1(2.2. 

'['heir provenance and nature is listed below: 

dtoliptes A/12/252 to 11/12/258 inetusive were of largely sandy sediment taken with a dredge some 10 m 
out from L. W .S.'I'. and in approximately 2 m ( below 1,. W . S. T 
These samples are. not homogeneous and details of each one is given below: 

A/12/252 : Fine to medium sand composed mainly of heavy mineral grains with a 
small proportion of coarse debris. Algae and algal debris absent. 556.1 g 

11/12/253 : As for A/12/252 606.2 g 

A/12/254 : Fine to coarse sand with small pebbles and large shell fragments. 
No algae or algal debris. 438.0 g 

A/12/255 : Medium to coarse sand with small pebbles (max. 2 cm). Fewer shell 
fragmriento. No algae or algal debris. 706.8 g 

A/12/256 [-'inc to coarse sand with some shell debris. No algae or algal debris. 534.6 g 

11/12/257 Fine to medium sand with some shell debris. No algae or algal debris. 504.8 g 

11/12/258 : Fine sand with much algal debris, particularly of green filamentous 
algae and whole molluscs and shell debris. 135.6 g 

Sample 11/12/259 was a cellist ion of young Laminaria saccharina holdfasts taken from the 
side of the jetty in Si simlot [harbour at approximately 3 m below L. W . S. T. 01.7 g 

Sarije] e 11/12/260 was a (:01 bet ion of t,amtnaria holdfasts from a beach just outside the town. 
S,ttue i.e-re- collected from where they had been washed up on the strand line and others as 
they drl ted just below the surf ace. The sample also cent ained bryozoan fragments. 29.2 g 

Samples A/12/263 - 11/12/271 were ci] lec-t ion-, of algae, mainly Cladophora and other tufted 
rbodothyceaiie-t, t aken at or near L. W .5 - 'I'., inshore and slightly to the sooth-east of where the 
sod [uteri t samples were cot let 0(1. '['bose samples are all very a cmi I ar in character. All contain a 
small proportion of fines edinesint and numerous amphipods and small molluscs. The weights of the 
siumijelos are given below. 

A/12/261 108.0 I] 11/12/267 117.8 g 
11/12/262 92.5 g 11/12/268 176.11 g 
11/12/263 82.1 It 11/12/21(9 69,3 g 
11/12/264 205.8 g A/12/270 Sample not received 

84.9 g A/12/271 137.9 g 
11/12/266 ((9.7 g 

The I idal range of the collect tog site is 4.9 m and the shore fauna and flora is very much the same 
as t bat described by Steven ( 1938) for Aruerdloq Fjord, immediately to the south. Steven also gives 
details of the climatic and jihtysiographical conditions obtained in this area. 

METHODS 

The al gal atimp Sr-s were collected by hand s-b itt- the aid i merit samples were collected using a simple 
tort teal dredge dcaigtied a nd constructed in the ftept . of Geology, U.C.W. , where it is known as the 
"Arklew bredge'' - The stttiiples were preserved in a solution of bul [ered formal in. 

I ri the laboratory the samples were washed and dried and dry sieved through a nest of sieves with 
uteshi sizr'S,'bU, Ub, 100/ mdi (500, 250, 152 microns) . All of each fract ion was then examined under a 
stere-iscop IC binocular in icroac ope and the macoils rontovod using a moistened fine camel-hair brush. 
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PREVIOUS STUDIES ON GREENLAND AND ARTCIC OSTRACODA 

The marine Ostracoda of Greenland and adjacent areas remain imperfectly known. Brady (1866) 
listed and described the sauna of a sample collected near the Hunde Islands, west Greenland at 
approximately 68 52N, 53 07W. The same author (1868) published a furthe list of species from the 
Hunde i1iids and additonal species from the Cumberland inlet (66°

lO'N, 67 15'W) and in the Davis 

Strait (67°17'N, 62021'W). in 
1870, Brady reported on the Ostracoda of the Gulf of St. Lawrence. 

Dredge aarnpes were aken by H.M.S. Valorous in 1875 in Sisimiut Harbour, in Godhavn Harbour,0  

Dlko Island (9 15'N, 53 31W) and at three localities in the Davis Strait (66°54'N, 55°21'W; 64 05'N, 

56 47W and 67 SON, 55
0271 W). A list of the Ostracoda in these samples was published by Norman (1877). 

Brady (1878) published lists of ostraeocl species collected by H.M. ships Alert and Discovery from 

high latitudes in 1875 and 187. The principal localities were Franklin Pierce Bay (79°2'N, 75°00'W), 

off Victoria Head (79015'N, 75 27W); off Hayes Point (79
042'N, 71036 1 W); Smith Sound (78 37'N, 

74 00W); and off Cape Fraser (79°44'N, 71°15'W). 

In their Monograph of the Ostracoda of the North Atlantic, Brady and 
Norman (1889) re-I ited most 

of the localities mont inned above and added several other localit los in the Greenland area: Dobbs (or 
Dobbins) Bay (79°35'N, 73°00'W), samples in the Davis Strait (69°31'N, 560011 W; 66°55N, 53°30'W), and 

from "off Bache Island at about latitude 70°N". Stephensen (1913, 1936) compiled a list of the 
Ostracoda recorded from the Greenland area, mainly from the earlier works of Brady and Norman. 

Hazel (1967a, 1967b, 1970) considered the Ostracoda from the area in his work on the fauna of 

north-eastern North America. 
Other important works on Arctic Ostracoda or in which Arctic Ostracoda are considered are by Sars 

(1866, 1928, Norway); Elofson (1941, Sweden and Arctic species); Atakova (1946, NovoSiberian Shelf), 
Neale and Howe (1975, Novaya Zemlya, and other high latitude faunas); and Joy and Clark 

(1977, abyssal 

faunas from the central Arctic Ocean). 
An important recent study of Greenland Ostracoda is to be found in an unpublished Magister thesis 

of the University of Wales by Hawley (MS, 1980), who studied th8 taxonom, anatomy and ecoloJy of nine 
species of benthic Ostracoda from Lysefjord, west Greenland (64 OO'N, 51 00'W). 

Relevant to any study of Recent Ostracoda of Arctic regions are a number of works concerning cold 
water fossil faunas of Pleistocene age from north-west Europe and North America such as: Brady, Cresskey 
and Robertson (1874, Britain), Swain (1963, Alaska), Whatley (in Colboun and McCabe 1973, Ireland; in 

Kidson ci al. 1978 and with Kaye 1971, England); Lev (1969, Soviet Union). 

From the publi shed works on the bonthiC Ostracoda of west Greenland and adjacent regions (Brady 
1866, 1868, 1878; Brady and Norman, 1889; Norman 1877; Hazel 1967a, 1970; Neale and howe 1975), the 
following list of species can be derived. Some of the early records of species are somewhat suspect 
and have been omitted as have references to pelagic species. 

Cythere iutea O.F. MUller 21. Hernicytherura clathrata (Sars) 

Hernicythere borealis (Brady) 22. Elofsonella concinna (Jones) 

Sernicytherura undata (Sars) 23. lleterocyprldels sorbyana (Jones) 

Finmarchinella (B.) angulata (Sars) 24. Argilioccla sp. 

iirsnarchinella (B.) curvicosta Neale 25. Cytheropteron sp. 

Finrnarchineila (F.) finrnarchica (Sars) 26. Machenna sananerlsis Hazel and Valent inc 

7 Robertsonites tubercuiata (Sars) 27. Normanicythere lejoderrna (Norman) 

8. XestoleberiS depressa Sars 28 

9. Batiinzcythere ernarginata (Sars) 29 

10. Scherochilus contortus (Norman) 30 

11. Seinicytherura rudis (Brady) 

Eucytheridea bradii (Norman) 

Baffinicythere howei Hazel 

Paradoxostoifla arcticurn Elofson 

Rabilirnis septentrioflallS (Brady) 

Cytheropteron paralatissirnUrn Swain 

17. Finrnarchinella (B.) barentzoVoeflSiS 

(Mandelstam) 

.Jonesia simplex (Norman) 

Eucytheridea punctillata (Brady) 

paln,enella hirnicola 20 

Xestolebenis sp. 

Cluthia ciuthae (Brady, Crosskey and Robertson) 

CytherornorPha sp. 

Eucytheridea rnacrolarrunata (Elofson) 

Paradoxostorna ap. 

Pseudocythei C 05 ada ta Sara 

Scierochilus sp. 

Hernicythere pulchella (Brady) 

Cytherura sp. 

Eucythere sp. 

Cytheropteron mE Is turn Brady, Croaskey and 
Robertson 

"patagonacythere" dubia (Brady) 

Cytheropteron angulatuflm Brady and Robertson 

"U 

 

 

 

 

 

32 

33 

34 

35 

36 

37 

38 

19. 

18. 

40 

39 

Hawley (MS 1980) found only nine species at Lysefjord, although most of these occurred in some 
abundance. Of those in the list above he records seven species: 

qernicythere borealis 5. ParadoxostO1n arcticurn 

affincythere emarginata 6. Sclex-ochilUs contortuS 

Finmarch111 A. angulata 7. Xestoleberis depressa 

4, Finnmarchinell B. curvscosta 
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In addi I ion he records two species, senncytierura nigreseens (Baird) and Cythetura atra Sars both of which 
are first records of the species in Greenland and, in the case of the forme' ..a a considerable 
westward extens ion of its range in the Aret ic. In the case of Cytherur a hawley 's record represents 
a eons id,rabhe ext en-;ion both northward and west ward of its known range. hawley 'a material contains 
numerous live individuals it both species. The present work con firms the presence of these two species 
in west Greenland. At Sisiniiut they were rare, although both occurred live. 

The present study tort tier augments the number of species known in west Greenland and adjacent 
areas in that the following are added to the list: 

Ac,tabulistO,, hyl -cberoua (Scott) 

gytiaroptelon pyramidale Brady 

Heteroeyjz As salious (Brady) 

THE OSTRACUIiA 

Order : POIJOCOPIDA G.W. MUller, 1894 

Sub Order : PODOCOPINA Sars, 1865 

Super Family CYPRIDACEA Baird, 1845 

Family : CYPRIDIDAE Baird, 1845 

Sub Family : CYPRIDINAE Baird, 1845 

Genus : jwrrkocypsis Claus, 1893 

Heterocypris salinus (Brady) 1868 

1868 Cypris sauna Brady; p. 368, p1 .26, figs. 8-13. 

1927 Cyprinctus salinas (Brady), Sars; p. 122, 123. 

Material 

A single live female from sample A/12/261. 

Distributior, 

This is probably the first record of the species from Greenland and certainly the first from 
west Greenland. Brady (1868) first described it from freshwater and marine environments in England and 
Scotland. Brady and Robertson (1870, 1872) describe it as brackish or estuarine in Britain. Sars (1928) 
found it in brackish waler around Christ lana Fjord in Norway and Aim (1915) recorded it in Sweden. It 
is widely known from north-west Europe but not well documented in the Arctic. 

Seal oy y 

Although the species can live in freshwater and I have cultured it successfully in this medium 
over several generations in my laboratory at Aherystwyth, it is frequently encountered in marginal 
marine environments with a niaxlirlum penetration to salinities of oligohaline and mesohaline character. 

The present specimen may have been introduced from the stream flowing into the bay or it may be 
a representative of a population locally adapted to tolerate higher salinity regimes than is usual for 
the species. In any case, the specimen was alive and well at the time of collection. 

Superfamily : CYTHERACEA Baird, 1850 

Family : CYTHERIDAE Baird, 1850 

Geno : Ci'rsssa O . F. Muller, 1785 

Oythere lutea O.F. Muller, 1785 

1785 C/trre lutea O.F. Muller; p.65, p1. 7, figs. 3, 4. 

1835 Cyrhere zenifuninis Baird; P 98, p1. 3, fig. 5. 

1874 Cythere lutea O.F. Muller, Brady, Crosskey and Robertson; p.148, p1. 3, figs. 1-6. 

1925 (jthcj, lute,, O.F. Muller, Sars; p. 167-168, 1,1. 77. 

Mite) it 

The spec tea is represented by aily Live deid valves. 

Dtsti 4 (4 

lain eilielvely id.iy distributed species in the Northern Hemisphere. It occurs in 
the Meillierriotean and Black Sea and widely in north-west Europe; throughout the Arct Ic; the north eastern 
coast of North Amer lea and in UP inc i f ii sooth to ?Japan and the west coast of North America to 
Vancouver island (l.ucus 1931). The species has been previously descrihed from Greenland and the Davis 
Strait by Brady (1868) and Norman (1877). It is also commonly encountered in Pleistocene marine 
depos I Is in Europe. 

Ecology 

Although in the Baltic F;loi;on (1941) recorded C. iutea from salinities as low as 10 its salinity 
range is usual ly more I mo ted and Whittaker (MS, 1972) records this range as 25-35% Throughout its 
a ide range, the species is pr ito t pal 1 y phyt ii in habit and is found in the European littoral in 
a.soc1at ion with such tul ted algae as Cladophora and Enteronioipha and in the holdfasts of rminar1a spp. 
(What icy and Wall 1969, 1975). It is ol.viousll very eurythermal. 

II is somewhat surpris itt6 not to have encountered the species live in the present samples since so 
many 1 theni were phyt al , notably Cladophoza and other tufted rhodophyceans . Equally surprising, 
ittiwley (MS, 1980) who examined samples from Lyseljord, including some phytal samples, failed to encounter 
this species live or dead. 

The present aut hor has encountered dead specimens of this species at a number of stat ions in the 
rtort h-tao I AI iant ic tlown 10 (Sit)  w. 



Family CYTHERIDEIDAE Sars, 1925 

Sub family : CYTHIIRIDEINAE Sars, 1925 

Genus EVCYTIIERIDEA Bronstein, 1930 

Eucytheridea hradii (Norman) 1863 

1852 Cytheridea papillosa Bosquet; p. 42. 

18(33 Cythere bradii Norman; P. 262. 

1961 Eucytheridea biadii (Norman), Van Den Bold; p. 288, p1. 8, figs. 1-13. 

1975 Eucytheridea bradji (Norman), Neale and Howe; p1. 4, fig. 10. 

Material 

The species is represented by two dead valves in sample A/12/265. 

Distributi vii 

1'liis species hue, been recorded from around the Br t mu Isles (Brady arid Norman 1888) and from 

Scandinavia (Sars 1928; Etofson 1941). hazel (1970) reports it from the Continental Shelf of the 
United States and Canada from Cape Cod to off Baffin Island. Other Arctic localities include Franz 
Josef Land (Scott 1899); Novaya Zem]ya (Neale and Howe, 1975); Novosiberian Shelf (Atakova 1946). 
Neale and Howe also record the species from around Greenland and the north-west Arctic and from the 

Colville Delta, Alaska. 

The species is a common constituent of Pleistocene deposits in Britain and Ireland. (Brady, 

Crosakoy and Robertson 1871; What1e , 
in Coihoun and McCahe 1973; Jasin (MS, 1976); Morris (MS, 1977)). 

The present author has seen the species in Quaternary sediments from the Forties Field, North Sea. 

Ecology 

This is a eurythermal species whose temperature tolerance is from subzero in the Arctic to 19-200C 

in the southern parts of its range. It occurs from the littoral to the middle shelf and usually occurs 

on mud or fine sand substrates. Although usually fully marine, in the Baltic 
it can tolerate salinities 

as low as l0(Elofson 1941). 
The two dead specimens which constitute the present material were from an algal sample, mainly 

Cladophora. 

Family CYTHERURIDAE G.W.Muller, 1894 

Genus : CYTHL'RUMA Sars, 1866 

Cytliexure atra Sars, 1866 

1865 Cytherura atra Sars; p.  75. 

18(;9 Cytherura aria Sars, Brady and Norman; p. 197-198, p1. 17, figs. 22,23. 

1928 Cytherura atra Sars, Sars; p. 205-206, p1. 95. 

1929 Cytherura cochiearis Kite; p. 303, figs. 1-8. 

1977 Cytherura atla Sars, Rosenfeld;  p. 31, p1. 8, figs. 93-96. 

1980 Cytherura atra Sars, Hawley; MS,  P. 87-96, p1. 9, figs. 1-11. 

Material 

Three specimens, two of which were live. 

Distribution 

The species has been recorded from the Lofoten Islands by Sars (1866, 1928) and from the Baltic 
by Kilo (1829, 1938), Rosenfeld (1977). It has also been recorded from Heligoland by Klie (1929) and 

from Shetland by Sars (1928). 
Neale and Howe (1975, p. 427, p1. 5, fig. 6) illustrate a right valve which they call Semicytheiura 

sp. nov? Hawley (MS, 1980, p. 94) suggests that this specimen from Russian Harbour, Novaya Zemlya may 

be the male of C. atra . The present author agrees that this is a strong possibility. 

Hawley found adults of both sexes and ,lnven; lea down to the A-4 instar at Lyseijord. His 

unpublished record is the first of the species from Greenland. 

The species has also been recorded from Pleistocene marine deposits in Norway and Scotland 

(Brady, Crosskey and Robertson 1874). 

Ecology 

Sars found the species off the Lofoten Islands on a sandy substrate at 
depths of 3-8 fathoms. 

Rosenfeld (1977) records it from depths of 8-13 m on sandy and coarser substrates with an extreme 
depth range of 23 m. Be quotes salinity values of 14-25b. However, since these figures apply to the 
Baltic, one would not expect them to be typical for the species which other reccmrds sould suggest to 

be much less euryhaline. Hawley found the species at 
a number of stations in Lysefjord but it was 

more abundant in his sample 4, which is from 10 in and with a coarse sand substrate and in an area where, 

at least in summer, there is seine freshwater mt i uence. 
The present material is somewhat anomolous in that the two live specimens were recovered from 

samples of Cladophora and other rhodophyceans on a rocky shore at or near L. W .5. T. The sediment samples, 
largely of coarse to medium sand, yielded only a single dead valve. 
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Genus : SEMICYThERURA Wagner, 1857 

Seinicytherura nigrescens (Baird) 1838 

1838 (i,there oc.an, Baird; p.  143, p1 . 5, fig. 27. 

1868 Cytherura ajcscens Baird, Brady; p. 440, p1. 32, figs. 50-55. 

1957 m j cytherura nijresccns (Baird), Wagner; p. 81, p1. 37. 

1974 S,aoc9theriliu n.ijreseens (Baird) , Whittaker; p. 69-76. 

1980 Scinicytherura ricescens (Baird), Hawley, MS; P. 97-105, p1 . 10, figs. 1-12. 

material 

The species is represented by two specimens, only one of which is live. 

Distribution 

Hawley (115, 1980) recorded this species from Greeni and for the first time and the present record 
cnl irma its presence in west (ireenland. The species is a common constituent of the littoral and sub-
littoral of north-west Europe, particularly in areas of abundant algal growth. It ranges from the Bay 
of Hiscay (Brady and Norman 1889; Yassini 1969) to north Norway (Bars 1866). The present record and 
that of Hawley represent a major westward extension of the range of the species in the Arctic. 

Brady, Crosskey and Robertson (1874) record it from Pleistocene deposits in Britain, Norway and 

Canada and the present author has found it in similar deposits in Lngland (Selsey Bill, Whatley and 
Kayo 1971; Somerset Levels, in Kidson et al. 1978; Shotlaistown, Wexiord, Ireland, in Coihoun and 
Mitchell 1971). Wagner (1957) has recorded it from the Ilolocene of Holland and Lev (1969) from the 
post- Kazantsevian of the U.S.S.R. 

Eceloiii 

(;jv(ql its rather widi latitudinal range within the 1ittorI , the0
species is obviously very 

eurytlierrual . Eloison (1911 ) suggests a temperature range of (I C - 22 C and a salinity range down to 

less than 35. llagerinari (1966) records the species in the resund to be particularly associated with 
lucus .ierr,itus , 

noting that it is probably herbivorous, feeding on the small green algae and diatoms which 
inhabi I bucU5. 

Hawley (MN, 1980) found live specimens in both sediment and algal samples in Lysefjord. The 
pres(nt material is from algal samples, mainly Cladophora at or near L.W. S .T. 

Genus CYTHEROPTERON Sara, 1866 

Cytheroptoron pyrawidale Brady, 1868 

1868 Cjtheropteron pyxamid!le Brady; p. 34, p1. 5, figs. 11-14. 

1969 Cytheropieron pyrawidaie Brady, Lev; p1 . 3 , ± 1g. 1 , p1 . 4, 1 ig. 2. 

1975 cytheropteron pyranidale Brady, Neale and Howe; p1. 6, figs. 2, 4, p1. 7, fig. 8. 

1979 Cytheropteron pjxa,nidaiu Brady, Whatley and Masson; p. 250, 251, p1. 6, figs. 1, 2, 4, 8. 

Mate! ial 

The species is represented by a single dead adult carapace. 

1)1St! l,ution 

What Icy and Masson (1979) discuss the distribution of this species in some detail and also give a 

lull Syrnony. The species is known f rom Norway and Neale and Howe (1975) record it from the Norwegian 
Sea, Novay Zeirlya, and Frans. Joseph Land. The present record is the first from Greenland. 

As a fossil, C. pyramidaln has been recorded from late Glacial deposits of Benderloch, near Oban 

(Metr is 1977 MS. ) and from the Pleistocene of nort horn Russia (Lev 1969) 

The live specimens ci this species recorded by Elofson (1941), from the Baltic, probably belong to 
C. ,udsalatuin , Neale and flow- (1975) . There are no other records of live specimens in the literature. 

i-inpiN valves have consistent1 y been bind in Arctic and sul--Arct ic lat itudes and it is to be expected 

I lit 'Vintil I y I iv ing material of,  th, alec lea will be encountered. It has been recorded at water 

dpi to f H to 113 fat horns ( Na Ic and Howe 1975) The present spec n men is from a medium to coarse sand 
at abut 2 m below L. W .5 .T. The present aUt hor has encountered this species in the north-east Atlantic 
at a oiler of at at ions down to 1 963 in. All 01 this material was dead and would seem to have been 

derived f rom shallower wat crs. 

Family IIEMICYTHERIDAE Purl, 1953 

Genus HLMICYTHERE Sara, 1928 

Hctnicythere borealis (Brady), 1868 

1868 cytlere borealis Brady; p..'ll , p1 . 4, figs. 1-4, 6, 7. 

1872 Cyt/iere borealis Brady, Brady and Robertson; p. 57, 68. 

1889 Cythere borealis Brady; Brady and Norman; p.  147, figs. 18, 19. 

196:3 Renucyttere villosa (Sars); Swain (pars); p.828, p1.99, uig.4; Non p1.99, fig.6 or text fig.loc. 

1967 Henicythere borealis (Brady), Hazel; p.  15, p1. 2, figs. 3, 5, 6, 10, 11. 

1970 Hemicythere borealis (Brady), l(azel; p1. 46, table 1. 

1980 Henicythere borealis (Brady), Hawley, MN; p.  21-30, p1. 1, figs. 1-8, p1. 2, figs. 1-10. 
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material 

The species is represented by four specimens, all dead. 

Distribution 

Hemicythere borealis was first recorded by Brady (1868) from Iceland. Brady and Norman (1889) record 
it from the Davis Strait (67017'N, 62021'W), Sisiiiiiut Harbour (66055'N, 53030'W), Qerqertarsuaq 

(Godhavn) (69 31'N) and Dobbs Bay (79°35'N). Hazel (1967, 1970) has recorded the species from a number 
of localities along the north-eastern coast of North America from the Gulf of Maine (44 36'N) to Baftin 
Bay. The most enigmatic0records of H. borealis is by Brady and Robertson (1872) from Seaton Carew near 

Hartlt'pool at 540401 N, 1 lOW, in the littoral. This record must be in some doubt. 

Hawley (MS, 1980) records the species in Lysefjord, west Greenland. The species is used by Neale 
and Howe to delimit the western part of their Arctic Province. 

Ecoloyy 

Very little ecological data exists concerning this species. Brady and Norman record it from west 
Greenland down to 100 fathoms and Hazel's records range between 3 and 31 in. All these records seem to 
be from sandy suhstrats as is that of Hawley who found it more abundantly and mostly live in his 
sample 2, a shelly sandy gravel with an abundant molluscan macrofauna and a small quantity of F'ucus taken 

from a depth of some 4 m. The present material was recovered from both algal and sediment samples. 

Genus BAFFIHICYTHERE Hazel , 1967 

Baftinicythere emarginata (Sars), 1866 

1866 cythereis emarginata Sars; p.  38. 

1928 Hemicythere emarylnata (Sars), Sars; p. 183, p1. 85, fig. 1. 

1941 Cythereis (EucythereiS)emarJiflata Sars, Elofson; p. 283. 

1967 Baffinicythere ewarginata (Sars), Hazel; p.  17, p1. 2, figs. 1, 2, 8, 9, p1. 9, fig. 2. 

1975 Baffinicythere emarginata (Sars), Neale and Howe; p1. 2, figs. 18-21. 

1980 Baffinicythere exoarginata (Sars), Hawley, MS.; p. 33-43, p1. 3, figs. 1-7, p1. 4, figs. 1-7. 

Material 

Six specimen'.., of which two are 'live' represent the species in the present fauna. 

Distribution 

Neale and Howe (1973, p.409) regard this species as a member of a group of ostrocods which, 
although they occur further south, reach their maximum abundance in the Arctic. The species has been 

recorded from the west Greenland area by Brady and Norman (1889, Franklin Pierce Bay 790250, 3 fathoms; 

Q€'rqertarsuaq), by Norman (1877, in Sisimiut. Harbour from 7-33 fathoms) and by Brady (1868, Davis Strait) 

Hazel (1970) records it from Baffin island to as far south as Vineyard Sound (41
020'N, 70°00'W), 

Brady (1868) records it from Iceland and the species is also known from Spitzbergen (Klie 1942), Franz 

Joseph Laud (Scott , 1899; Neale and Howe, 1975) , and Shet land (Norman 1869) . The present author has 

oncount'red the speci es oft western Britain, always dead, to depths or 160 m. 

In Pliestocene deposits, the species is encountered in Britain, Norway and Canada (Brady, Crosskey 

and Robertson 1874 ); in Russia (1ev 1969). 

SeQl OJ J 

t:i m,lsnn (1941 ) ref'rts the species as being mainly associ at 'd with substrates of coarse gravel 

and shel 1 . Hawley ' a material from Lysefjord was From both sed i mint and algal samples and it occurred 
live in both of these habitats. Five of the six specimens in the present study were from sediment 
including the two live individuals. 

Genus FINMARcHINELI.A Swain, 1963 

fINMARCHINEL4 Swain. 1963 

Finsarchinella (Finmarchinella) fjnmarchica (Sars), 1866 

1866 Cythereis finniarchica Sara, p. 41. 

1925 Heznicythere tinjnarchica (Sars), Sars; p. 185, 186, p1. 85, fig. 3. 

1963 Finmarchinella finmarchica (Sars), Swain; p. 814. 

1974 Finmarchinella fiornarclmica (Sars), Neale; p. 84, p1. 1, figs. 6, 7, p1. 2, figs. 1, 5, 11. 

1975 Finmarchinolla finjnarchica (Sars), Neale and Howe; p. 381-431, p1. 2 fig. 14, 0. 3, fig. 1. 

material 

A single dead specimen. 

Distribution 

Neale (1974, p.84 ,85) details the Recent and Quat.ernary dial rihut ion of the species. It is widely 

distributed in high latitudes and extends south to Brittany in the eastern Atlantic and south to the 

Gulf of Maine in the west. It has been recorded from three localit tea in the Davis Strait and also 

from Si aim jut Harbour and the Ifunde Islands. There are numerous Quaternary records from Europe and 

Hazel (1968) has found it in submarine Pliestocene deposits from off the eastern seaboard of North 

America. 

Records not quoted by Neale (1974) are the Eemian of Selsey, Sussex (Whatley and Kayo 1971), 
Pleist,,c*'ne of Cardigan Bay, Irish Sea (Jasin MS, 1976) and the Pleistocene of Benderlocli, Arglll 
(Morris MS 1977). Hawley (MS, 1980) did not encounter the species in l..ysefjord. 
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Ecology 

The species is evidently somewhat eurythermal and from the literature its temperature tolerance 

is in the order of 00  to 110C. The depth records of the species fall between 0 and 122 a (Hazel 1970) 
Al though the species is normally found in normal marine sal inity, in the Baltic it has been encountered 
in sal jolt iea as low as 13) (Elotson 1941). The latter author suggests an associat ion with soft 

substrates but a general review of the literature would seem to suggest a wider tolerance of sedimentary 
substrates - 

The single dead spec imen in the present material is from a sample of algae but with a large amount 
of contained quartz and abel 1 sand. 

Subgenus BARENTSOVIA Neale, 1974 

Firin,arehinella (Barentsovia) angalata (Sars), 1866 

1866 Cthereis anyulata Sara; p.  40. 

1868 Cythere anjuiata (liars) Brady; p. 409, p1 . 26 figs. 39-42. 

1925 ,-yther,- in'iulita (Sara), Sara; p. 187-188, p1 . 86, fig. 2. 

N,n 1916 SCSi eyther, anyulata (Sara) , Atakova; p. 227 • I ig. 5 F. (B.) barer,tzovoensi S 

(Mandeist ani), 1957. 

Non 1963 Finrnarchinella anjulata (Sars), Swain; p. 813, p1. 97, fig. 22 juvenile indet. 0. 99, 
fig. 9 and text-fig. lii' = F. (B.) curvicosta Neale 1974. 

Non 1967 Nercina arsjulata (Sars), Hazel; p.  19, p1. 1, figs.7, 11. F. (B.) barentzovoensls, p1.1, 
figs. 8, 9, 10. = F. (B.) curvicosta. 

1974 Finmarchinella (Barentsovia) angulata (Sars) , Neale, p. 88-89, p1. 1, fig. 8, p1. 2, 
figs. 2, 4, 6, 10. 

1980 F,nmarchinella (Barentsovia) ariqulata (Sars) , Hawley, MS; p.  46-55, p1. 3, figs. 8-12. 

Bier I ii 

A single dead valve. 

01st ri but Ion 

Neale (1974, p.  89) gives a detailed account of the Ilt'Ce?nt and Quaternary dial ribution of the 
species. It occurs in the Bay of Iliscay hut probably as a rel jet of glacial maxima (Yass ml 1969) . It 
has been recorded around the Scott i oh and Irish coasts and Neale (1970 p.  89) has recorded it from the 
(el tic Sea although he suggests that the specimens may not, be indigenous. It occurs widely in high 
I at 1 tiides and at has prey moilal y been recorded from Sisimi of Harbour (Brady and Norman 1889) . Hawley 
records the species in Lysefjord. 

The species has also been noted from Quaternary depoal ts in Engl and (Brady and Norman, 1889; 
Whatley and Kayo, 1971; ilhat icy, in Kidson Ct al. 1978); Scotland (Brady and Norman 1889; Morris, MS, 
1977); Ireland (Brady and Norman 1889); Russia (I.ev 1969). 

LOolocj 

Most records of this species are from depths of less than 50 fathoms. Sara (1925, p.  188) rec rds 
it from the Laminarfan Zone of the Norwegian coast and Elofson (1941) remarks on it bei8g a phtal 
species common in the laminarian zone. lilofson gives a temperature range of -20C to 18 or 20 C and 
a salinity range of normal marine down to 18. 

Hawley (MS, 1980) encountered the species living in association with F. (B.) curvlcosta in Lysefjord 

and Nile (1974, p. 89) notes that material studied by Brady and Norman (1889) from Si.smmiut Harbour 
containcti almost equal numbers of F. (B.) curvjcosta and F. (B.) anyulata . The former species was absent 
from the present samples and the latter was recovered, as a single dead valve from sample A/12/264, an 
algal sample consisting mainly of Cladophora. 

The present author has encountered this species at one station in the north-east Atlantic at 500 m. 

Genus NORMABICYTHERE Neale, 1959 

Normanicythere leloderma (Norman), 1869 

1869 Cythere leloderrna Norman; p. 255, 291. 

1889 Cythere leioderma Norman, Brady and Norman; p.  139, p1. 15, figs. 12, 13. 

1913 Cythere leloderuia Norman, Stephensen; p.363. 

1959 Norman.Icythere leioderma (Norman), Neale; p.  78-91, pls. 13, 14, text-figs. 1-5. 

1967 Normanicythere lruoderma (Norman), Neale and Schmidt; p. 348, text-figs. 1-6 (with complete and 
annotated synonymy). 

Material 

A single dead feinsle valve. 

Dlstri batlon 

This is given in some detail by Neale (1959) and Neale and Schmidt (1967). In synthesis, the species 
is known from northern Britain, Norway, the Norwegian St-a, Iceland, Spitzbergen, Novaya Zemlya (Neale 
and Howe 1975), north-west Greenland and along the eastern seaboard of North America south to the Gulf 
of Mainc'. Fossil, the species occurs in the Pleistocene "Bridlington Crag" of Yorkshire, and the 
Quaternary of Canada and New England. Hawley (MS. 1980) did not encounter this species at Lysefjord. 



iculo,j j 

btolsun (1941) notes i hat the species is very stenohal me and its distribution indicates it to 
be a cci ld-wtit or spec ies. british speci ruens are known from very deep water in ttnst Heat, Shet land 

Norman 1809) and frsicii Pert rc'c', Skye (see Neale , 1959, p 89 90) The material from Greenland was 
encountered at de'it he of 35-80 fathoms. RI ake (1933, p.  239) found the species in 10-40 feet water 
depth. The latter recerd was from an argillaceous subsLrate although the majority of records are from 
sand. 

The present author has encountered t his species, always dead, down to 600 m, in the north-east 
At lent ic 

Fairiily PARADOXOSTOMATIDAE Brady and Norman, 1889 

Subfamily S PARADOXOSTOMATINAE Brady and Norman, 1889 

Genus : PARADOXOSTOMA Fischer, 1885 

iapadoxostoma arctjcum [bison, 1941 

1899 Puradexostoma variable (Baird), Scott; p.  88, 89. 

1941 Isradoxostoi,,a aretIcum Nielsen; p. 123-124, figs. 28, 29, 

1975 Paradoxosto,na arct own EJ.ofsori, Neale and Howe; p. 395, 396, 409, table 2, text-fig. 9. 

1975 Paradoxostoma arctics Elefeori, Neale and Howe; p1. 4, fig. 5. 

1980 Paradoxostoma arctics E1ofson, Hawley, MS; p.  68-74, p1 . 7, figs. 7-16, p1. 8, figs. 1-3. 

Ma tend] 

This is the second most abundant species in the present fauna with 87 specimens of which 57 were 
l ive on col leit ion. It const I tot us 26.51 of the live and 27% of the total fauna. 

Warn.) but mu 

The spot ice is ii igh Arct ic in its (1 istribu lion. It was earl icr confused with J'aradoxontrna variable 
(Baird), 1855 but as NIelson (1941 ,   t. 123) points out, all Arctic records of P. variable prior to 1941 
prichibly apply to P. arctmeurn. [Loison gives its distribution as ricer Franz Joseph rend (Scott 1899), 
Spi tahirgeil , leer Island, cast Green] and and Jan Mtryeri . Nea le and Howe (1975) ruport the sped es lrom 
Russian Itarhour, Novays Zeiulya and from the hiundc Islands . Hawley (95', 1980) found a large fauna of 
P. arcticurn in I.y.seljord, the majority of which were live and wh ich included adults of both sexes down 
to the A-4 instar. 

Neale and Howe use this species as an indicator of tliei r Arct ic l'rnv i nec. 

boo 1o.j 

There is little ecological data on this species. The material described by Scott (1899) from off 
tape F tore, tranz Joseph l,anii, was dredged at depths of 2-10 fathoms. The material recorded by Neale 
and Howe from htusuinin Hartiour, Novaya Zemlya, was from a silty-sand obtained from 8 fathoms of water. 

Hawley's Lysefjord material is almost conlined to his Sarnuple 5, collected from a bay on the 
southern side of the ijord and consisting utmost erit irely of the green alga, Desrnarestia acid vata. 

I ri the present material the species occurs in 11 sampl es (Table 1) but is most abundant in samples 
A/12/200 (from loos-' holdtast,-, or I,smmr,aria washed up on the strand tine or drilling just below lice 
surface) and A/ 12/262 ( from cot lc'ct ions of Cladophora a nd ot icr tot ted r'hi'dophyceans ) . Although present 
in the sub] i ttoral sediment samples, it was only recovered live from one 01 them (A/12/258) and this 
sample i-entainc'd abundant, algal debris. It was consistently more abundant in the algal samples but 
often not represented live. 

aradoxc,stoma up. I 

This species is represented by one live and one dead upecinieni in sample A/12/260 . 'Ito specimens, 
which consist of an adult male (I,. 068, Ii, 0.32, 8 1). 11 liii) and it dead /1-1 mister are unl ike any 
ot tier ineniib,'r of the genus known to the author . The posterior margin is truncated and the ant erior very 
acuminate with a sharp ventral extremity. The dorsal margin is very regularly arched and on the vent ral 
margin there is a i'ronourrced oral ircicrvai ore. 

Paza,jox,,..:toma sp. 2. 

This species is represented by a single live specimen in sample A/12/251 . Its diniiensiuns are: 
V. 055, H. 0.30, W. 0,20 mm. It is probably not an adult. It has a rounded anterior and an arcuate 
dorsal margin. The posterior margin is pointed with a sub-ventral extremity. It does not resemble 
any Parodoxostoma species known to the author. 

Genus SCL,EROCHILUS Sars, 1865 

.Sclerochilus contortus (Norman), 1862 

1862 Cythere COfltOrttrni Norman; ti 48, p1. 2, fig. 15. 

1889 Sclerochilus contortus (Norman), Brady and Norman; p.  225. 

1874 Sclerochilus contortus (Norman), Brady, Crosskey and Robertson; p.  212, p1 . 10, figs. 33-35. 

1928 Sclerochilus contortus (Norman), Sars; p.  247, 248, p1. 112. 

1980 Sclerochilus contortus (Norman), Hawley, 95; p.  77-84, p1. 8, figs. 4-12. 

276 



Sinai I, 

Sonic o I  the  juven il e specimens in this study may belong to the at lied species, Se1,roc5i1ua brudi 

Rucljakev ,  , 1962. It is also possible that some of Hawley's I.ysel orB mat erial may belong to this species. 

Mu tern ad 

This species is the fourth most abundant in the present material , represented by 17 specimens of 

which 8 are live. They represOnt 5. 21% of the total fauna and 5.131, of the live fauna. 

01st, i butiOfl 

The distribution of tfi in. species, at least in the lower tat itudinal parts of its range is uncertain 

because of its contusion with other species of the genus. It may be summarized thus. 

Greenland area: Si -cimiut Harbour, Norman (1877) 
tat is St rait , Brady and Norman (1889) 
[,ysefjord, Hawley (MS, 1980) 
Ciavering Is lard, Elofson (1941) 

Spitzbergen Elie (1912), 2Uller (1031), Neale and howe (1975) 

Bear Island : Eloisun (1941) 

Novays Zen'] ya Neale and Howe (1975) 

iranz Joseph Land: Scott (1890) 

Norwi ga an toast : Sa -.' (fROG) , N5rman (1891) 

Skagerak : Ii Iofson (1941 

British Isles & flollamid : For summary of authors see blulsoll (1941,  P. 119) 

1 miner Hebr ides : Harris (MS , 1077) 

North Anieriea:Sonhll to Gulf of Maine, (Blake 1933) 

Thn present au then' has seen the species at a number of bc,, 1 i ties in the north-east Atlantic, 

particularly in the reg ion of the Wyvi I ic-Thompson Ridge and the Itockal 1 Batik. 

The species is a so of common occurrence in Quaternary deposits of Britain and has also been 
recorded from deposits of similar age in Norway and Canada. 

r;c, >do y 

Etotson (19.11), although conceding that it is frequently found in coarse detrities below the 

i- egetat i n zone, considers t hat the depth and range for this species cnrresponds to the lower algal 
zone. A review of the literature demenst rates, however, hat in tact the species is found as often in 
neritic environmEnts as it is in the littoral. Hawley (MS, 1980) found at Lysefjnrd live specimens 

o f adults of both sexes and penultimate instars but the species constituted less than 
10% of his total 

fauna. 
The present specimens occurred much more abundantly on algae than in sediment (15 specimens in 

the former; 2 in the latter). Adults of both sexes and instars to A-2 were present alive. 

Genus : ACETABULAOTOMA SetiornikoV, 1970 

Pema if a 
This genus was (reel d by Schorn ikov to accommodate a group of paradoxostomat id Ostracoda with 

ante r,v, -ntral gape which are parast ic or cnmmnensal on Amphipoda . The exact nat ore of the rolat ionship 

of I lies, Oct oparasit es t U the i r hosts is uncerta in although it is thought that they are most probably 

parasitic .  
S,horni kov di siusses I ive new species of the genus: 

I ) A. I jttorale II tterulc , parasitic or, Canniurus c,cearucns from the littoral zone of the East Murman Coast 

A. 11 ttorale robustua , parasitic on Gi,arUS setosa from the littoral zone of the East Murman Coast 

and in Cross flay, Bering Sea. 

a. drcticun, , parasitic on (mrnmarus wilkitzkij in the Arctic Basin. 

4 ) A. Jonyini , parasitic on Anphicoe djakonovi , providence Bay, Bering Sea. 

5 ) A. kurileflslS , littoral zone of Ifrup Island. 

5 ) A. rhemboideua , Pus,) ci Bay ,  , Sea of Japan. 

floats of the latter two species were not recorded. 
Sch,oriiihov noted that thce ectoparasites are found either on the ventral side or in the incubatiun 

chambers of their hosts and implied that they were attached by their sucker-like mouths. The ostracod, 
which, in common with other paradoxestomatids possesses a stylitorm mandible, is thought to use this to 

penetrat €' the exoskeleton of the host . The ostracod deposits its eggs on the gills of the amphipod and 
the ostracod is thought to be distributed by contact. Baker and Wong (1968) concluded that in what they 
cal led Iuradoxostomu rosiiarUm Sara (= Acetubilustoma arcticum Sciornakov), the ostracod lives and reproduces 

only dur ing the season March - 
September and that it winters as eggs attached to the gills of the 

aruphilpod 
Neale (1978) re-investigated the single live specimen from Franz Joseph Land described by Scott 

(1899) as Pentocijprls ?t5pertrea which, from the original description and illustration (p1. 4, figs. 12-14) 

would, particularly in its antero-ventral gape, appear to belong to AcetabulastOma. Neale's excellent 

descript ion and it lustrat ion of the carapace and appendages c:learly confirm this. 

Other records of the genus are by Sara (1806, 1928 as paradoxostoma rostratum ) represented by two 

empty calves from Pxfjord, Norway. Brady and Norman (1889) illustrated the species using figures 
providet by Sara (p1 . 23, figs. 3, 4) . Norman (1891) found three specimens of the smme species in 

intert ohs I weeds at Vadso, Norway but d Ill ric,t illustrate them. 

The present author agrees with Neale (1978, p.  70) in his suggestion that Elotson 's (1940) material 

of i'uzudoxosroms roscnatus, Sara From Varangerfjord in northern Norway is of a different species and that 
they are oonsfleci lie will, PontOcyjri.s ?l,5prrIrea Scott and A. littoral littorale 5chornik0V 



Acetabudastoma has also been described by Macginitie (1955, as Paradoxostoma sp. ) and  also by Leung (1972) and Joy and Clark (1977) from the Arctic. All these records are of A. arcticum Schornikov .  
Itaker and Wont (1968) record this species parasitic on the same amphi pod as did Schornikov, Gdminarus w,iki tzkij Ilira] a, but they also record a secondary infestation on Ga,mnarcanthus loricatus (Sabine) . Joy and Clark (1977) do not record the host but they obtain specimens of A. arcticuin at considerable depths (more than 2000 m) in the central Arctic Ocean. 

The present record is the H rst of the genus from Greenland. 

Commensal and parasitic Ostracoda are not uncommon but, with the exception of the Entocytheridac, 
a fami ly commensa] (and perhaps also parasitic) on freshwater crayfishes, freshwater and marine iSopods and marine arnphipods, little has been written on the subject. A discussion on the suh.ject and 
references to the relevant literature can be found in Harding (1966) and McKenzie (1972). Whatley (1976) 
also touches on the subject of symbiotic associat ions between some Ostracoda and other animals. 

Acetabulastoma hyperJ.reurn (Scott), 1899 

1899 Poritoclpris ?isperLrea Scott; p. 83, p1. 4, figs. 12-15. 
1940 Paradoxostowa rostraturn Sars, Eloison; p. 3-8, figs. 1-11. 
1970 Acetabulastoma littorale littorale Schornikov; p. 1133-1135, fig. 1. 
1978 Acetabulastoa hyperboreum (Scott), Neale; p. 69-75, 2 p1. , 13 figs. 

Material 

This is the most abundant species in the present fauna with 155 specimens of which 69 are live. It represents .17.99% of the total fauna and 44.23% of the live fauna. 

Distribution 

The species has a wide distribution throught the Arctic from north Norway (Eiofson 1940), Franz 
Joseph Land (Scott 1899) and the East Murman Coast (Schornikov 1970). The present record is the first of the genus and the species from Greenland. 

Ecoloqy 

The original specimen, described by Scott (1899, p. 84) as dead was from a dredge sample taken 
between 2 and 10 fathoms in West Bay, Cape Flora, Franz Joseph Land. Neale 

(1978, p. 69) on opening 
the carapace found the specimen to have been live. No other data are available. 

The present samples, parti cularly the algal 
, abounded in amphipods. Dr J .D.Fish of the Dept. of 

Neology U. C. W. has kindly examined these and tentativel1 concludes that they are 
eaamarus oceanicus Segerstrale. Since this is the. host species of A. littorale littorale it confirms the present aUthor a 

identification of the ostracod species on both its hard and soft, part characteristics. 
Although tare in the sediment samples this species was common in those from algae. It was part-icu far ly abundant ii sample \ / 12/262. It occurred as adults of both sexes and as juveniles to the A-4 

uflphipod host. 
stage Although usually found free, iii a few cases it was still attached antero-ventrally to its 

PI,.ATI: K3 . 1 (CirCus it e 

1 !ietui-ccqptis sad bus (Brady), 1868: Live female carapace, right lateral view x80. 
2 cytircrr irrr,sr 0.1'. Mel 1cr, 1785: Female right valve, external lateral view x60. 
3,6 r;urjthcrith..a bradii (Lorman ) 1863: 3 Female right vu] ye, external lateral view x70. 

6 Male left valve, external lateral view x68 
ctlrcruia utra Furs, 1E66: 4 Live female carapace, right lateral view 5120*. 

8,9 5 Live male carapace, right lateral view 5135*. 
7 live female carapace, left lateral view xloo* 
8 Live feirrali' carapace ( the suite specimen as 4) , detail 

of advluctor muscle scar impress ion seen on external 
surface of left valve x575 approxima toly* 

9 Female right valve, internal view x145*. 
10 , 11 .-Oeicqthcr'ura niqrc'sccns (flu irS), 18:18: 10 Live male carapace, right lateral view xl 59*•  

11 Live female carapace, right lateral view x150*. 
12 Crjthcropteron pyrunurda].e Brady, 1868: Adult carapace, right lateral view xll0. 
13,14, Hcmicrjthere borealis (Brady), 1868: 13 Live female carapace, right lateral view x7l. 
16,17, 14 Live female carapace, dorsal view x63* 
18 16 Live male carapace, left lateral view x78*. 

17 Live female carapace, left lateral view x7lt. 
18 Live male carapace, right lateral view x78*. 

15,19, Baftinicythc.ra emarqinuta ( Sara) , 1866: 15 Live female carapace, dorsal view x63*. 211,21 19 Live m51r' carapace, left lateral view 51i9* 
20 live male carapace, right lateral view z69* 
21 Live lemute carapace, 'left lateral vies xho* 

*ind icates specirven from Ilawl ey Lcrl lect ion, Lysefjord 
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Family XESTOLEBERIDAE Sara, 1928 

Genus xESTOLLBERIS Sars, 1866 

Xestoleheris depressa Sara, 1866 

1866 iostoleberis dpressi Sara; p.  68. 

1868 Xestoleberrs depressa Sara, Brady; p.  438. 

1874 Xostoleberis depierssa Sure Brady, Croaskey and Robertson; p. 100. 

1928 Xcstoleberis depressa Sara, Sara; p. 244-245, p1. 111, fig. 2. 

1911 Xestoleberis depressa Sara, Elofson; p.  116-118. 

1975 Xestoleberis depressa Stirs, Neale arid Howe; p.  388, 390, 394, 396, 409, p1. 3, ±1g. 3, 
table 2, text fig. 91±. 

1980 Xostoleberis deprerssa Sara, hawley, MS; p.  108-115, p1. 11, figs. 1-17. 

wa tori al 

This is the third most common species in the fauna with 33 specimens of which 14 are live. It 
represents 10% of the total and 9% of the live fauna. 

Distribution 

The species is Arctic in its riratrihut ion and extends southwards on both sides of the Atlant IC to 
:,tamne (Cushman 1906; Blake 1933) and Biscay (Brady and Norman 1889). It has also been recorded in the 
north-eastern Pacific (Locus 1931) although this record, and that from off Madeira (Brady 1911), must 
be regarded with some doubt. 

Llof son (1941 p. 117) gives details of the distribut ion of the species known to that date. Sub-
sequent records are: Novaya Zemlya, Nealr' and Howe (1980) and (p. 409) Greenland; Lysefjord , Hawley 
98, 1980) ; Inner ilebri des, harris (95, 1977) ; Out or Hebrides and St. Kilda, Pearce (MS, 1977) . The 

species has been prey iuusly described from Sisimiut Harbour (Norman 1877) from a depth of 10 fathoms. 

ico1oji 

The spec ies is mainly phyt al in habit as roted by Elofaon and subsequent silt (rots, notably Pearce 
(90, 1977) who n-ncounter,-nci the species in coriider'abt a abundance on ii l.toi'al algae from North brat. 
Hawley's i.yefjord material was principally from algal samples. The present material yields "Ie species 
about as cortimunly in sediment as in algal samples but, in the former, it is most abundant in sample 
.4/12/258, which contains abundant algal debris. 

PLATE K3 .2 (Opposite) 

1 limrmirchinella firrrnarehi,i (Sara), 1866: Female left viii ye, external view W. 

2 1inmarchinella anqulata (Sort), 1866: Female left valve, external view x90. 
1 N,,rmani crjthere leir,derrna ( Norman ) , 1869: Female right valve, i'xl ernal view x70 

4 lSrradoxostoma ar.nticum (Elofsen), 1941: Live female carapace, left lateral view x95. 

5 Srlerochjlus contortus (Norman), 1862: Live female carapace, left lateral view x80. 
6,7,8,9, Acetahulastorna hyperbereum (Scott), 1899: 6 Lh've female carapace, right lateral view x88. 
10,11, 7 Live female carapace, detail of antero- 
12 ventral gape x275. 

8 Merle left valve, detail of central muscle 
scars x235. 

9 Specimen as 7, detail of antero-ventral 
gape x185. 

10 Specimen as 8, internal view x88. 
11 Live feniale carapace, dorsal view x83. 
12 Specimen as 7 & 9, ventral view x80. 

13 14, Xcstoleberis depressa (Sacs), 1866: 13 left carapace, right lateral \'iea xllN. 
15,16, 14 Specimen as i:t, ventral view 018. 
17 15 Live male carapace, left lateral view x130 

16 Female left valve, internal view x108. 
17 Live female carapace, dorsal view x95. 
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The species, given its wide latitudinal range within the littoral, is obviously eirythermal. 
Elofa,ui gives figures of _20 to 220C; he also regards it as ouryhaline to some extent. The species is 
not confined to the littoral and such records as that of Brady and Norman (1899) from the Davis Strait 
are from 100 fathoms 

Xestoleberis depressa seems to be the only Arctic member of the genus. In Britain, its range overlaps 
with a number of other species. In North Gist, for example, it occurs together with x. aurantla (Baird), 
1838 and X. iuberis Whittaker, 1978, although it was by far the more abundant species. Further south in 
Britain the usually abundant littoral phytal xestoleberid fauna almost always lacks X. depressa. 

Order IIYODOCOPIDA Sars, 1866 

Suborder CLADOCOPINA Sara, 1866 

Family : POLYCOPINAE Sara, 1866 

Genus POLYCOPE Sara, 1866 

Polycope sp. ci . Polycope orbicularis Sara, 1866 

1866 Polycope orbicularis Sara; p. 122. 

1928 Polycope orbicularis Sara, Sara; p. 31, 32, p1. 14, p1. 15, fig. 1. 
1941 Polycope orbicularis Sara, Elofson; p.  22, 23. 

Ma tonal 

A single live specimen from sample A/12/269. 

Distribution 

Elofson (1941) gives the distribution of this species in some detail. In this work he discounts 
most Arctic records as being of another undescribed species. He does so having seen material from these 
regions (Swedish Arctic Sxpedi tion and Scott '5 material from franz Joseph Land) . He considers the 
species to be confined to Scandinavian and possibly British waters. 

The present single specimen may well belong to the same Arctic species which Elofson differentiates 
from P. orbicularis Sars. Since, however, Elofson did not name or describe this species and since the 
present specimen most closely resembl ca P. orbicularis the present author is content to leave it as 
designated above. It does not resemble any of the other four Scandinavian species of the genus described 
by Sirs (1866, 1870, 1928) nor any of the seven new species described by Joy and Clark (1977) from deep 
water in the central Arctic Ocean 

Ecol oy 

The present specimen is from an algal sample (mainly Cladophora) from the littoral at or near L.W.S.T. 

DISCUSSION 

Al though only 323 individual ostracods were collected in the present study, of wh ich almost half 
were live (156), the fact that 18 species, belonging to 15 genera are represented is, for the Arctic, a 
reasonably high level of diversity. Many authors' species lists from high lat itude stations record a 
considerably lower diversity. For example, Hawley (MN, 1980) records only nine species from Lysetjord 
from ten samples of both sedimentary and algal origin. His fauna, however, totalled 870 individuals, 
most of which were live. He concludes that, at least in part, reduced salinity in his sampling locality 
could account for the low diversity of the Lysefjord fauna. 

Scale and Howe (1975) in a summary of Arctic faunas clearly illustrate their generally low diversity 
when compared to those of lower latitudes. In their table 6, for example, of Holoc.ene Ostracoda from 
Greenland and nearby areas, they list the podocopid species recorded from 20 stations. Of these, ten 
stations yielded ten or less species, and only three stations yielded more than 20 species, the highest 
diversity being 21 species. Of the 20 stations, only the following tour yielded an equal or greater 
diversity of podocopid species to that of the present study (17): 

Hunde I al and (68032  N, 53007  'W) 17 species (7 common with present study) 25-70 fm 

Uogava Bay, Labrador (60°08'N, 67047'W) 20 species (5 common with present study) 40 fm 

Shannon Island (750200,  190 
 00 W) 21 species (3 common with present study) 110 fm 

H.M.S. Vidal Station 46 (75011.2 1 N, 22014 1 E) 21 species (5 common with present study) 35 fm 

The laststation is at some considerable distance from Greenland. 

Probably the most abundant and diverse Arctic fauna ever described is from a single sounding sample 
in 8 fm from Russian Harbour, Novaya Zemlya. This sample yielded to Scale and Howe (1975) 4 004 specimens 
belonging to 45 species. This is probably many times the normal inciuence of specimens and more than 
twice the maximum diversity usually encountered in Arctic localities. 

Scale and Howe examined material in the British and Hancock Museums which had been collected by H.M. 
ships 'Alert', 'Discovery' and 'Valorous' from Greenland and the north-west. The most commonly occurring 
species from these samples, which ranged in depth from 10-110 fm, were (in order of the number of samples 
in which they occurred): Eucythenidea bradii, Finmarchinella (B.) anqulata, Baffinicythexe howe Hazel, Rohertsonites 
tuberculata (Sars), Remicythenura clathrata (Sara), Nornnnanicythere leioderma and Semicytherura undata (Sara), Only 
three of these species (those without aul hors' names) occur in the present study where they occur rarely 
and dead. Their absence is most probably due to the shallow water nature of the present material. 

The 14 species recorded from a total of 233 specimens by Scale and Howe (1975, table 6) from Sisimiut 
Harbour at 10 fm are: 

Cythere lutea , Hemicytbere Lerealis, Seinicytherura undata (Sara), Firmnarchinella (B.) anyuiat , 1-. (B.) curvicosta Neale, 
F. (F.) finjiarchica, Sober tsonj tea tuberculata (Sars) , Xestoleberis depressa, Baffinicythere emarginata, Sclerochilus 
contortus, Semicytherura rudis (Brady) , Eucytheridea bradii, Baffinicythere bowel Hazel and Paradoxostoma arcticwn. 
Five of these species (those for which the author name is given) do not occur in the shallower water of 
the present study. 
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Number of 11i Number 

I;AMPI.ES ' " 
iii ns T ta_— of ariples 

- ice ot Total in h ich 

OSTRACOIIA d dead spec inwnii ,5PrC es 
occu rn 

.'oetabuJaternahyperLareum (Scott) 1899  2,/  13 

,aradoxosiuma arcticurn hlofson 1941 ' 
4
/

' 
/" / ," / / XI _-T3 1 

- - - 

estoiobnris depressa Sars, 186: / ,/( ,/  VI / 12 
22 

fceroohilus nontortus (Norman) 1862 ,,<' 
1// > / ,,.< 5'1-''  

8 
- - 

Baff,uoythere enerIinuta (Sam) 18135 /' /' ,.D" '  3-j". 1 
- 

Cr]-ere latea Mueller, 1785  

1ooucytherelrea1is (Brady) 1868 -- 
- _----r 

Catheruraatra Sara, 1865 /' _3-' .__-T 
Paraduxosto,r sp. 1  

Kuoyheridea bradi.i (Norman) 1863 ,"'  1 
- - - - - - - 

S,euoytherura migrescons (Baird) 1838 2 
- - - - - - - - - - 

1'ai-adoaostoma sp. 2  

NOrnlcythere 1eiodor. (Norman) 1866  

Chnrnpteron pyramda1n Brady, 1868  

Hetcrocypris salinas (Brady) 1868 1% 13l 

ii;iire)janella (barentsovia) anqulata  
(Sars)1866 

- - - - 

-- 

1 
P .warchinella (Fanirch. nella) lanmarchi cu 

(Sars)18b6 ---------- 

Z1 
1,_- 

1 O.31 1 
Cc2 ycope sp. of. orb)oulari s Sars 1866 

Numberofspecsmens li ad  7 VV,' Vi" /7y  

Number of species per sample 4 5 3 1 1 2 7 0 4 4 2 4 4 5 4 4 4 5 6 

Number of genera per sample 3 3 3 1 1 2 7 0 2 3j 2 4 3 4 4 3 1 4 5 

TABLE K3.1 Distribution of Ostracoda species between samples taken from marine sediment 
samples from Sisimiut, west Greenland. See text for full description of 
sampling sites. 



Neale and Howe (1975 pp. 405-411) discuss the faunal provinciality of high latitude subli ttoral 
o-atracod faunas. They recognise 'a community of fauna that merits the designation of Arctic Province. 
This province is characterised by a fauna which includes the following species: Finwarchinella (B.) 
barentzovoensis (Mande]s tam), F. (B.) curvicosta, Eucytheridea inacrolarninata Elofson, Paradoxostoma arcticum, 
Cytheropteron paralat1ssmum Swain, C. arciicum Neale and Howe, C. nodosalaturn Neale and Howe and C. of. C. 
nodosaiatum Neale and Howe, all of which it is claimed are confined to the Arctic. Subsequent work 
in the rain supports this contention although the present author has seen a specimen of F. (B.) barentzovoensis recorded by Harris (5 1977) from the Minch, This may, however, have been derived 
from Quaternary sediments. 

In addition to the species listed above, Neale and Howe include as representative of their Arctic 
Province other species which, although their ranges extend southwards, achieve their maximum abundance 
in the Arctic. These include Robertsonhtes tuberculata (Ears), Baffinicythere emarginata, B. bowel Hazel, 
Normanicythere leioderma, Cytheropteron pyramidale , and the genera Roundstonia Neale and cluthia Neale. 

Although the fauna of this Arctic Province is circumpolar, there are some differences between east 
and west, particularly the restriction of Hennicythere borealis and 8ue11erina msnanensis Hazel and Valentine 
to the latter. 

The work of Joy and Clark (1977) has shown that the deep waters of the Arctic are distinct with 
a fauna dominated by distinct species of cytheropteron, Polycope, Pseudocythere etc. 

Any future designation of an Arctic province based upon Ostracoda must take into account the 
distribution of the important parasitic/comensal genus Acetabulastoma and should also taken note of the 
present record and that of Hawley (MS, 1980) of Semicytherura niyresceris and Cytherura atra in west Greenland. 
The former, according to Neale and Howe, is an index species for the recognition of the northern 
boundary of the Norwegian Province, which succeeds the Arctic Province to the South in the east. 

The ostracod faunas of the Arctic remain imperfectly known and there is considerable need for further 
studies in Greenland and particularly in east Greenland. 
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SECTION L TECHNICAL REPORTS 

1 1 DETAILS OF FREIGHT AND TRAVELLING ARRANGEMENTS 
5. J. Hijgs 

WEATHER AND MONEY 

Greenland is a huge, arctic area, and its small population lives in a string of widely-spaced 
coastal settlements mainly on the western side. Travelling in such a place is obviously going to 
be expensive, time-consuming and liable to disruption especially by the weather. We were very 
lucky in this respect, and our travel arrangements went without a hitch. 

The country has a good network of scheduled ship and helicopter services between the settle-
ments, briefly described below, but for the expedition with special requirements, or for anyone 
wishing to visit areas away from the settlements, large amounts of money are required for charter. 
This, and luck with the weather, are the Greenland traveller's chief requirements. 

OPTIONS AVAI I,ABLE 

Only a general outline can be given, because arrangements change from year to year. Send 
for your timetables well in advance, and don't rely on last year's. 

Europe to Greenland 

As tar as it was possible to ascertain, it is not possible to obtain a sea passage to Greenland, 
so that travellers must, use the flights from Copenhagen or Reykjavik. Some money can be saved by 
using the boat/train services from Britain to these cities instead of flying. 

Ereijht 

The KGB (Den Kongelige GrØnlandske Handel: The Royal Greenland Trade Department) send between 
four and nine cargo ships to Greenland each month from Aalborg, Denmark. Each ship calls at several 
ports in Greenland so that most towns are covered by the service although in winter sea-ice prevents 
visits to the more northerly towns. Goods can of course be transferred to the passenger ship 
network within Greenland. To get your freight to Aalborg, DFDS Line sails from Newcastle and 
Harwich, and provides road services on to Aalborg, and no doubt other North Sea ferry services 
provide similar facilities. 

Withi,, Greenland 

There is a frequent helicopter service run by Grnlandsfly which covers all the larger towns, 
and a comprehensive network of coastal steamers is operated by the KGB. 

charter (a) Boats: Small motor boats are widely owned and used in all Greenlandic settlements, 
It is usually possible to charter or temporarily buy these. Larger boats such as large fishing 
boats can also be chartered at a wide variety of rates - we were offered a 20 tonne, 7 knot boat 
with capacity for 12 people and 15 tonnes of cargo for 2000 D.Kr. per day, but after becoming 
friendly with a local person we were offered his boat which was 'bigger and faster' for 1000 D.Kr. 
per day. 

Helicopters: The usefulness of such transport is obvious, but the cost can quickly 
become astronomical. Grnlandsfly offers four models, ranging from four to twenty five seats, 
costing from £450 to £1200 per hour at 1979 prices. Remember that you have to pay for the 
helicopter to come from its base in Niik or Sndre Strmfjord Air Base even though you only want to 
be lifted 50 km out of, say, Sarqaq. Beware also of mysterious surcharges on the final bill! 

Sledges: In the winter, or well into the spring if the sea-ice persists, dog-sledges 
can be easily hired in any town north of Sisirniut. 

It is a good idea for the prospective user of the above forms of local transport to stay a 
few days in town before chartering since it is difficult to make local contacts otherwise. The 
people are generally friendly, but business is done at a leisurely pace and much better results will 
be obtained by fitting in with this pace rather than expecting to have everything arranged an hour 
after arrival. 

OUR ORIGINAL PLANS 

Given the above state of affairs, we had to plan our expedition around the scheduled transport 
available, as we could not afford to charter, except perhaps a boat to take us a few miles out of 
town. We were therefore restricted to a coastal base-camp. The White-fronted Goose lives in the 
interior in the south of its range, and nearer the coast in the north, and although the interior is 
penetrable by the large fjords of the south, these would have been ice-bound in early May, and 
would in any case have involved too long a journey out of town. 

As a result our plan was to send food and equipment via Aalborg to one of the towns of Disko 
Bay (whero we had discovered three sites reputed to hold breeding White-fronts), and to follow by 
air via Copenhagen and the internal helicopter service. Then we would charter a boat to take us 
and our gear to the isolated area where the geese lived. 

WHAT ACTUALLY HAPPENED 

Although the decision to proceed as above was taken early in the preparations for the 
oxpeclit ion, research coot inued into reliable reports of breeding concentrat ions of geese and 
alternative means of transport. Both these avenues proved fruitful; the group surveying the Caribou 
population in 1977 told us of substantial numbers of geese in the interior, not far north of SØiidre 
Strmfjord Air Base, and we were offered trans-Atlantic transport plus an air-drop by the RAF. We 
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acted on both these leads, and had our supplies air-dropped, while we used the money saved on air-
fares to charter helicopters to get ourselves in and out of Eqalongmiut Nunat. After leaving,  Base 
Camp on 20 August we took a trip on the coastal steamer M.S. Disko, calling at Sisimiut and Ausjt 
to visit local people. We arrived back at Sndre StrØrnfjord Air Base in time for our 
spectacular ride home in Hercules 191 on 1 September, 

Although we were very lucky with the weather, it is perhaps pertinent to give details of two 
nearly-disasterous bureaucratic hitches. Things began to get rather hectic during the last few 
weeks in Britain, and I omitted to inform the Ministeriet for GrØnland of our change in destination. 
Thus we did not have permission to camp where we did, and the RAF did not have permission to air-
drop there. This led to a stiff reprimand after our return, and some unpleasan moments for our 
second party when they arrived in Sçbndre StrØmfjord Air Base to find themselves carrying the can 
for our misdemeanoura. 

Secondly, and also during this hectic period when everything seemed to be sewn up as regards 
overall logistics, I failed to respond to a letter from the office co-ordinating the RAF air-lift, 
thinking that I had already made those particular srrangements with the aircrew themselves. This 
almost lost us the air-lift on the day before departure because the co-ordinating officer had no 
details of our requirements. 

There is really nothing anyone can say except "Get it right ! ", but these examples do draw 
attention to the responsibility of the secretary for keeping lines of communication absolutely 
clear and up to date, and making sure that all correspondents are fully informed of the Intentions 
of the expedition. 

L 2 PROVISIONS 
A. M. V. iiigrjs 

"You are whit you eat." 

"It is very strange this domination of our intellect by our digestive organs. 
We cannot work, we cannot think unless our stomach wills so." 

PLANNING 

o factor has a greater effect on the morale and health of an expedition than the food. My 
enquiry to the group 'what would you like to eat?', received the useful reply 'as much as possible'. 
To this I added 'of as much as possible' and this became my aim. 

Initially, it was assumed that all supplies would have to be backpacked from the coast to an 
inland site, with forays restricted by the rations that could be carried. Calculations showed that 
on a six day journey, the maximum weight per man-day was 680 g (24 ox). Such a weight restriction 
meant taking the greatest variety of dehydrated foods whilst :iaximising calorific content. I 
estimated a minimum of 3 000 kcal per man-day should be sufficient and the daily ration was set 
(Table L2.1) including eight different savoury dinners, four types of carbohydrate source, six 
desserts,four lunch-time treats and a selection of tinned meats, fish, spreads and biscuits (Tables 
L2.2). A typical menu is shown in Table I2.3. The same menu should have occurred only twice 
during sixteen weeks. 

In addition to our daily allowance, a supply of various filling foods was planned for Base 
Camp to augment the basic ration. 

The necessity of keeping costa to a minimum further restricted items chosen. We found it 
impossible to obtain dried savoury meals at reduced price, but were fortunate to be given supplies 
of textured vegetable protein which, mixed with various dried vegetables, herbs and spices, gave 
five different meals. 

ORIJERI NG 

It is the aim of expedition quartermasters to obtain food at the lowest possible cost, 
petitioning firms of every description to this end. Having been afflicted with an injunction to 
chew menthol-flavoured gum Continuously on a previous expedition because it had been donated, at 
the same time living on a teaspoonful of potato powder for dinner because it hadn't, I decided 
to stick firmly to the food planned. 

Our precise requirements were obtained at low cost wherever possible; most foods were either 
donated, supplied at specially reduced prices direct from the manufacturers or bought through 
catering suppliers, although a few items which I felt to be particularly valuable in the diet 
were bought at retail prices. Considerable expense was saved by mixing and packing our own meals. 

Although ordering began in September 1978, very little food was donated to us before we 
received recognition from the Royal Geographical Society. Our most successful requests were 
individually typed letters listing details of the project, our major contributors, and a good reason 
for wanting a specific product. Often, we ordered food which was never invoiced and once the 
expedition had established a degree of credibility, firms were extremely generous with goods, help 
and advice. 

PACKING 

On such a long and isolated undertaking, the threat of seven fat weeks followed by seven lean 
ones is very real. Strict control over the issue of stores is essential, but the job of quarter- 
master is time-consuming and tedious, tending to result in one expedition member becoming I3ase- 
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TABLE 1.2 1 Details of one man-day pack 

ITEM WEIGHT 

Porridge 80 g 3 oz 

sugar 80 g 3 oz 

Milk (full cream) 50 g 2 oz 

Tea bags 25 g 1 oz 

Cheese 50 g 2 oz 

Biscuits 80 g 3 oz 

Treat 25 g 1 oz 

Soup 25 g 1 oz 

Savoury meal 50 g 2 oz 

Carbohydrate 80 g 3 oz 

Sweet 25 g 1 oz 

TOTAL WEIGHT 570 g 1 lb 6 oz 

TABLE L2.2 Food Varieties 

SAVOURY DINNERS: Chicken Supreme 

Steak and Kidney 

Dairy Meals - Cheese and Onion 

- Scrambled Egg with Cheese 

* Stew 

* Mince 

* Spaghetti Bolognese 

* Beef Stroganoff 

I Curry 

CARBOHYDRATES: * Dumplings 

Potato 

Wholemeal Spaghetti 

Plain Spaghetti 

Brown Rice 

DESSERTS: Dried Fruit 

Yorkshire Biscuits 

Jordans Crunchy 

Alpen 

Instant Whip 

* Fruit Cake 

BISCUITS: McVities Digestives 

Ryvita 

Crawford s Cheddars 

K ran kasho at 

McVita 

TREATS: Chocolate Bars (Mars, Twix, Bounty etc.) 

Chocolate Biscuits 

Dried Fruit 

Nuts 

* = Home made 
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TABLE L2.3. TYPICAL DAY'S MENU 

l3reakfast 

Tea 

Porridge with milk and sugar or syrup, (or salt) (Euk - Ed.) 
Tea 

Lunch 

Tea 

Ryvita and Cheddars with Cheese and Jam 

Digestives and a Chocolate Biscuit 
Tea 

Dinner * 

Tea 

Leek Soup 

Beef Stroganoif with Spaghetti 

Stewed Apricots 

Tea 

Tea 

Tea 

* Alternative Dinner 

Tea 

Leek Soup 

Tea 

Beef Stroganoff with Spaghetti 

Tea 

Stewed Apricots 

Tea 

Tea 

Tea 

(From data supplied by P.C.Davies & A.D.Fox) 

bound. We thus decided that food should be pre-packed so that issue would be a simple matter of 
collection of a bag of rations, a tin of margarine, cutting a hunk of cheese and counting out a 
biscuit ration. This made for a good deal of pre-expedition work, but should have freed the 
quartermaster for scientific work. The dried components of a four man-day pack were sealed in 
individual polythene bags using paper covered wire twists and necked together in a large numLcd 
bag. in toe tleid, each pair started with bag 1 and took a consequentively numbered bag every 
other day. Thus the six identical ration packs labelled 31 were all being consumed on 30/31 July. 
The ration bags were packed carefully in tea chests for transportation to RAF Lyneham in preparation 
for the air-drop. On the advice of the suppliers, the biscuits and cheese were kept in the 
manufacturers' containers for transportation. 

ASSESSMENT OF RATION PACK SYSTEM 

It is difficult to assess the success of the ration pack system as a means of avoiding over-
consumption and cutting down work, as over half our food reached the tundra at near terminal 
velocity. Many heart-breaking hours were spent salvaging, measuring and repacking foods so that 
the time-saving advantage was lost completely, stock-taking became a nightmare and the food was 
never again adequately distributed. However, once repacked, the system worked well, although it 
is surprising how few graduates can count from one to fifty-six, and a strict system of recording 
issues would have been useful. 

Most of the losses caused by the air-drop were due to bags splitting (not just at the seams) 
on impact so mixing the contents of the four man-day packs. I now know that leek soup with sugar 
is only slightly more pleasant than sugar with leek soup, and a great deal of this unpleasant mess 
would have been reduced by using sturdier packing materials. As the possibility of a disastrous 
air-drop can never be ruled out, a further precaution would be to pack all rations of one kind 
together. Once in the field, it would take a few hours to reassemble the four man-day packs. In 
this way, the hazards of bulk stock-taking in the field would be minimised without risking the 
disaster we experienced. 

ASSESSMENT OF DIET 

The major criticism throughout was of insufficient food. This was not entirely due to the 
air-drop losses, although the bulk supplies planned for Base Camp were effectively lost. Most 
people would have gladly carried greater weights of food, although the amounts suggested ranged from 
twice the amount to an extra Mars bar per day. It was generally agreed that a fourth meal was missing 
which could easily have been eaten on the march or during a night watch. Probably an additional 
230 g (8 oz) per man-day of chocolate, dates, nuts, muesli , cake, coconut ice, raisins or fudge 
would have been acceptable to most people, bringing the calorific intake to 4 000 kcal per day, 
while for the constitutionally undernourished, the bulk supplies planned for Base Camp would have 
brought their diet up to the required level. 

Throughout, individual preferences varied tremendously and there seemed sufficient variety to 
please all people some of the time. Most foods were generally liked; a few attracted devoted 
followers but only one, Springlow Dairy Meals, earned the contempt, if not dread, of all. Several 
foods stood out as especially successful: amongst meat-eaters, Batchelors steak and kidney ranked 
highly, while the home-made Spaghetti Bolognese was overall favourite. Tinned tomato puree was 
well worth the weight; brown rice and wholemeal spaghetti were included for roughage, but were 
enjoyed for their flavour and texture. For the same reason, the most successful dessert was 
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Jordan's Original Crunchy, easily the most-enjoyed food of the expedition. It was easy to eat dry 

on the march and with milk at main meals; we were given two cases, but twice this amount would have 

been happily consumed. 
Dumplings were made from stone-ground flour and suet, eaten as a savoury or cooked in boiling 

water and served with syrup or jam; both proved very popular. Steamed puddings made from dried egg, 
milk, flour, dried apple or jam took time to make but were well received, and flat cakes of soda 
bread cooked in floured frying pans made a welcome change from biscuits. Digestives were prized 
above most things and rations of these could easily have been tripled ( or a packet per day EACH - Eds.). 

They remained in good condition throughout the four months. The cheese proved easy to carry and an 
important protein source, although cutting the large blocks could have been made easier by using 

a cheese wire. 
Other popular items were corned beef, jam, peanut butter, honey and Marmite. Orovite and 

Redoxon effervescent vitamin C tablets were used as enjoyable fruit drinks and as sweets. Herbs 
and spices were used to a great extent; indeed, anything to ring the changes and create the 
occasional culinary masterpiece is thoroughly recommended. 

I cannot leave the subject of food without mentioning some of the strange eating habits born 
out of hunger and tedium during the four months. Tea drinking became a major social event, we 
drank our way through 20 000 tea-bags in sixteen weeks and the only constraint on consumption was 
the availability of sugar and milk. Porridge, as our main surplus food, was devoured in groat 
quantities and, towards the end, it was not unusual to see someone sit down to a large billy of 
porridge after the main meal. Oats were used to bulk up savoury dishes, and the appalling 'Grot' 

- the sieved mixture of all salvaged food from the drop - 
was used in both porridge and stews, 

although fortunately the dreaded 'Super Gi-ot' - equal quantities of mixed food.s, splintered tea-

chests and tundra - never had to be eaten. We had so much essentially bland food that several 
people developed cravings for very hot items, such as extremely strong lime pickle. This eventually 

led to a curry Oxo cube eating competition in which ADF chewed five cubes in less than a minute! 

The greatest change in our eating habits was the propensity for eating fatty foods, with suet 
eaten in handfuls, and margarine taken in vast quantities in everything. I would recommend future 
expeditions to remember that fat at c. 200 kcal/28 g (8 ox) provides twice as much energy for the 
same weight as sugar or flour and the body seems well aware of the fact! 

LOCAL FOOD SUPPLY 

It was once said that taking food to the arctic was like taking coals to Newcast he. Thanks 
to the ecological lobby, Newcastle is now a smokeless zone and half of Greenland a Nat ioual Park. 
However, on the west coast, licences to hunt and fish can be bought and if a locality is known 
to be good for Char or Caribou, permits are a wise investment. Porsild (1953) gives details of 
edible plants to be found in the arctic. Those few who tried found Angejica scarcely edible, so 

don't rely on this! Eoletus toadstoolS were common and extremely tasty to jaded palates. In towns, 
dried meat and fish can be bought at reasonable cost and indeed, we found food little more 
expensive than in Great Britain. 

L 3 t'LDICAL REPORT 

J. E. Bell 

I NTRODUCTI ON 

Before embarking on an expedition, prospective members should make sure that they are lit to 
do so, and it is wise to have both dental and medical examinations so that foreseeable problems 
can be avoided. It is also worthwhile for each expedition member to complete a form giving brief 
details of his medical history, blood group, allergies etc.. In the event of an emergency this 
information may save valuable time, especially in a foreign hospital, and therefore no details 
should be omitted. 

The aim of our medical supplies was to provide cover for small, wide-rangiflg field parties, 
as well as a central supply at Base Camp. Thus several items were duplicated (particularly 
bandages and dressings); Table 13.1 is comprehensive, and although we did not use much of the 
equipment we might have needed to do so had we been unlucky. 

In addition to the hardware taken (Table L3.1), it should be noted that a number of individuals 
possessed extensive dissecting kits containing forceps, mounting needles, scissors, scalpels etc.. 
I have listed only that which was set aside specifically for first aid usage. From this assortment 
of bandages, di ug and I,ardwarc, cix email b'g 'u" ,e ,,sde l,p wit h the intent, ton of providing cover 
for a party of two people who would be no more than 10 hours walk from Base Camp. Their contents 
are given in Table L3.2. For trips away from Base Camp which were scheduled to last longer than a 
day, the items listed in Table L3.3 were taken in.addition to those mentioned in Table L3.2. 

The rationale behind this planning was that most injuries were likely to be minor cuts, bites, 
stings, strains etc, and thus were catered for in the day bags. For more severe injuries, deep 
cuts, very severe sprains or fractures the invalid would have to have been left in situ (assuming 
that his partner was unable to assist his return to base) and await a rescue team bearing suitable 
equipment. Obviously a balance has to be struck between overloading and not providing enough 
first aid equipment. In the event we had no more serious accident than a mildly sprained ankle - 
to some extent reflecting the gentle nature of the terrain and the equable climate. If we had had 
to work on steep or unstable ground, or in harsh weather, then more extensive precautions would 
have been necessary. 

The extra items added to the day bags for longer journeys were only of a first aid nature to 
relieve pain. In the event of a serious accident or illness, evacuation of the patient to SØndre 
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TABLE L3. 1. Medical Equijment taken to Greenland 

BANDAGES AND DRESSINGS 

Item Size Quantity 

Triangular bandages 90 x 127 cm 24 
Crepe bandages 7.5 x 450 cm N 
Crepe bandages 10 x 450 cm 10 
Lint dressing No. 8 24 
Lint dressing No. 9 12 
Ambulance dressing No. 1 12 
Ambulance dressing No. 2 12 
Jelonet paraffin gauze dressing 10 x 10 cm 100 
Melolin dressing 10 x 10 cm 100 
Bandaid dressing assorted pack 2 
Zinc plaster 2.5 x 500 cm 6 
Elastoplast 2 x 3 inches 100 
Elastoplast 3 a inches 100 
Elastoplast 120 assorted 1 
Absorbent lint 25 g carton 6 
Cotton wool 500 g roll 3 
Cotton wool buds 100 
Seton dumb bell sutures ioo 
Aseptor gauze swabs 7.5 x 7.5 cm 10 
Blenderm surgical tape 2.5 x 500 cm 6 
Crinx conforming bandage 7.5 x 300 cm 12 
Steristrip closures I x j inches 24 
Steristrip closures i a 3 inches 12 
Tuhegauze (fingers and toes) size 12 20 a 
Tubegauze (hands and arms) size 56 20 m 
Elastoplast strip 7.5 x 450 cm 5 

DRUGS AND OTHER PREPARATIONS 

Ainfiperi 250 mg 250 
Omnopon 20 mg/ml ampules 8 
Uvistat cream 50 g tube 6 
Antihistan cream 50 g tube 8 
Alcin antacid 360 mg tabs 1000 
Senakot 7.5 mg tabs 1200 
}titofax cream 50 g tube 1 
Mogadon 5 rag tabs 100 
Phenergan cream 25 g  tube 11 
Rozalex barrier cream no. 8 450 ml tube 1 
Dettol solution 500 ml bottle 2 
Optrex solution 500 ml. bottle 2 
1mmodium 2 mg capsules 60 
Cetaviex cream 50 g tube 14 
Compocillln VK 250 mg tabs 500 
Xylocaine 1% 2 ml ampules 3 
Distalgesic tablets soo 
Septrin tablets too 
Phenergan 10 mg tablets 500 
Vnto1in 1 rag tablets 100 
Otrivine nasal spray 14 ml 3 
Canestan (antifungal) cream 20 g tubes 2 
Mycota cream 25 g tubes 5 
Mycota powder 70 g tins 5 
Fortral 5 mg tabs 100 
Lumotil tablets 500 
Erythrocin 250 mg tablets 100 
Caladryl cream 42 g tube 6 
Cicatrin antibiotic powder 15 g tin 1 
Savlon solution 500 ml bottle 1 
Tanderil Chlotamphenicol 10% 5 g tubes 3 
Betnesol N, nasal drops 5 ml bottle 5 
Cetrimide cream 30 g tubes 6 
Dettol cream 25 g tubes 3 
Surgical spirit 500 ml bottle 1 
Sensodyne toothpaste 125 ml tubes 2 
Oil of cloves 4 ml bottle 1 



TABLE 13.1. (continued) 

HARDWARE 

Spencer We] is artery forceps rtra tght 5 ins 2 
Scissors dissecting, fine point 5 ins 6 
Mosqui to art ery forceps curved small 1 
Hypodermic needles Nit x 0.8 mm 7 
Hypodermic needles 23 x 1.0 mrs 12 
Syringes 2 ml disposable 11 
Syringes 10 ml disposable 2 
Cl in ical thermomet ers 4 
Clinical thermometer (low reading for hypothermia) 1 
Safety pins assorted 24 
Wooden splints 5 
Surgical sutures and needles 38 cm 10 
inflatable splints hand/wrist 1 

foot/ankle 1 
lull leg 1 
full arm 1 
repair patches 1 

Finger stalls, plastic assorled 10 pack 1 
Eye baths 2 
Tubegauze appl icators Sizes F & B 1 each 

TABLE 1,3.2. Day Bags 

Item Size Quantity 

Ambulance dressing 1 x 5 inches 
Triarigul ar bandages 90 x 127 ciii 2 
Crepe bandage 10 x 450 cm 
Sterile lint dressings No. 8 2 
Cd rimide cream 30 g tube 1 
Lint pads 25 2 
Lint dressing No. 9 1 
Elastoplasts 6.3 x 2.2 cm 8 
Elastoplasts 7.5 x 5.0 cm 8 
Bandage, open weave 1 
Adhesive strapping tape 1 
Ambulance dressing 8 x 7 inches I 

TABLE L3.3. Additional items for day bags for long trips away from Base Camp. 

Item Size Quantity 

Phenergan cream 25 g tube 1 
Steristrlp closures lx I inches 6 
Crepe bandage 5 x 450 cin 1 
Scissors pair 1 
Uvistat cream 50 g tube 1 
0rnnopon ampu lea 2 
Sterile syringes 2 ml 2 
Sterile needles both sizes 1 each 

Strinfjord Air Base would have been necessary since none of the team was medically qualified, and 
thus we would have been unable to provide bug-term treatment of disease or severe wounds. This 
did not happen, although the experience of appendicitis during a similar expedition (Darlow 1978) 
is a warn ing to he prepared for the worst. 

Apart from minor problems such as cuts and bruises there were only a few more serious accidents, 
detailed below. 

tune i During hide watch the patient suffered a severe burn on his left forearm caused by 
spilling boiling tea over himself. The scalded area rapidly blistered, particularly below the 
metal wrist-watch which was not removed fast enough. This had the effect of conducting and 
mnaintainilrg heat on the skin. Three hours alter the accident Jelonet dressings were applied without 
any other medication - the area being clean and sterilised by the burn - and kept in place for 
24 hours. The next day clean lint dressings held in place with a gauze bandage were applied and 
changed at regular intervals to prevent further damage or infection. The burn healed quickly on 
that part of the arm kept warm by clothing but took over seven weeks to heal on the exposed hand. 
To aim for rapid (or rather, normal) healing of wounds in the arctic they should be kept as warm 
as possible to increase peripheral blood circulation. 

June 2: The pat ient started a very severe headache for which two Disprin were given. A few 
minutes later ho vomited and started sweating profusely whilst feeling giddy and nauseated. After 
a couple of sips of tea he retired to bed only to vomit four more times, both violently and copiously. 
Following this he slept continuously for 18 hours after which he was completely restored and was 
able to eat and drink heartily. 
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There are two probable causes; the patient had been continuously at work for the previous 40 
hours without sleep and this would undoubtedly have had a general debilitating effect. Secondly 
he recalled drinking a small amount of possibly foul water from a stagnant pool in Upper Marsh 
eight hours before the onset of the headache. This could have resulted in poisoning exacerbated 
by the general state of tiredness. 

July 17, Numerous small white eruptions, about 3 mm in diameter appeared on the hack of the patients 
hands, similar in appearance to nettle rash. These were first attributed to mild allergic reaction 
and he was given a tube of Antihistamine (Mepyrarnine) cream. However the spots remained on the 
backs of the hands causing no irritation or similar inconvenience to their owner. With the onset 
of cooler weather towards the end of the expedition they slowly disappeared and were probably 
caused by excessive sweating, although why they should he confined only to the backs of the hands 
remains unknown. 

August 1 The same individual was also prone to suffer from bouts of acute cramp in both calf muscles 
and thighs rendering him totally unable to walk. This condition first hecame apparent on 1 August 
when he had to be carried back to Base Camp. Upon examination the areas showed no sign of bruising 
or inflammation indicating muscular damage. However hard knots of contracted muscle could be felt 
and to alleviate this his legs were massaged with hot soapy water - usually affording relief. Upon 
resuming exercise the cramp rapidly returned with equal intensity. The patient was rested for 
several days and the condition eventually wore sway. 

A suggested cause at the time was salt deficiency due to excessive sweating (see shove) but 
as this is usually accompanied by general weakness and vomiting (whilst the patient was otherwise 
in excellgnt condition) it would not appear to be the major cause. In the prey toes week the patient 
had walked well over 100 miles on various exploratory and ringing trips and had then spent three 
days prior to the first attack resting and drinking tea at Base Camp. It is probable that the 
extensive walking had resulted in much myofibrilar damage which had started to heal in the inactive 
period. On resuming exercise once more cramps resulted. It may he of significance that similar 
cramps appear to inflict highly trained race-horses when their training programme is disrupted. 

Heat and Cold 

Heatstroke on an arctic expedition is an ventuality which is unlikely to have been given 
much foretheught, but which, however, is a very real po.ssihility. Many times during July and 
August individuals performed tasks of extreme physical exertion. The risk of heatstroke during 
these was increased since one of the best ways of guarding against biting insects was to cover as 
much of the body as possible, thus impeding the normal sweating/cooling processes. Despite the 
tact that we did not have a case of heatstroke, I believe we came quite close on a number of 
occasions. Individuals complained of dizziness and slight nausea, and those affected were seen to 
stumble and lag silently behind when walking. Great care must be taken to prevent this situation 
from worsening by taking frequent rests (with plenty of food and waLer Lu replace sweat loss) instead 
of 'pressing on for another hour'. These symptoms may not be remarked upon by the sufferer and 
so it is necessary for people to watch each other for signs of incipient heatstroke. 

Equally insidious, but perhaps more obvious, are the effects of cold and the risk of hypo-
thermia. Only on two occasions was it necessary to warm people suffering from the early stages of 
hypothermia. Invariably cold attacks because of inadequate clothing - either not enough, or by 
warm clothes becoming wet and thus less effectively insulating. It can be guarded against simply 
by taking adecjuate clothing for the prevailing conditions together with some extras in the event 
of the weather worsening. Nonetheless individuals will insist they have enough and will not be 
swayed, except perhaps when it may be too late 

Much has been written about guarding against hypothermia and it would he poimiLless to duplicate 
this here, however, important items to be taken on all walks away from Base Camp, especially when 
alone, are some form of emergency ration (see Section L2), a whistle and a light metallic coated 
survival hag. For a fuller and more detailed exposition of this topic the booklet Safety on Mountains 
(British Mountaineering Council 1975) is highly recommended. 

The medical supplies were generally approved by memhers although there were complaints about 
the voluminous nature of the day bags, although small items can be stored in the hollow frames of 
most rucsacs. Where any semi-permanent establishments are made, it is wise to establish as a 
precaution a small supply there, particularly items such as Phenergan cream which should be applied 
as soon as possible after an accident. Because of the unfamiliarity of the drugs to most people, 
everyone should he made aware of, or be able to find information on, the use and dosage of every 
preparation available. This can be done by either placing central lists in the medical chests or 
issuing separate lists to all individuals - thus avoiding overdosage or use of the wrong drug. 
If placed in the first aid box, the book will also act as a record of all injuries which occur 
and an inventory of equipment available. 
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L 4 RADIO REPORT 
J. E. Bell 

Communications for the expedition were planned with three different aims in mind: to facilitate 
contact with Britain via the radio telephony network of the GrØnlands Tekniske Organisat ion (GTO), 
to allow contact between three field parties, and to enable a large group of people to move in 
unison when surrounding geese on a lake. 

All the radio equipment was kindly loaned to the expedition by Racal-TacticOm Ltd. We are 

extremely gratetul for this loan, without which the expedition would have been severely hampered, 

and for the good offices of Messers E.J. Peott and P. Freitag through whom it was co-ordinated. 
The following items were taken to Greenland: 

3 Comcal TRA 922 HF sets 
3 Hand generators 
3 Spare rechargeable batteries 
3 Dipole masts and antennae 
3 VHF PRM 4160 sets and dry cell batteries 
Accessories and spares for the above. 

During the parachute drop, two of the hand generators were damaged when their crate fell free 
about 30 m onto the frozen ground. Fortunately their function was not seriously impaired. 

The GTO allocated us four frequencies for use in the field. These were: 

2090 kHz Contact with GTO Sisimiut (ship to shore frequency) 

2182 kHz International distress frequency 
2784 kHz 
3350 kHz 

For use between expedition field parties 

Despite an arranged regular schedule with GTO Sisimiut, we were unable to contact them for the 
entire duration of our stay in Eqalungmiut Nunat, Communication was well within the capability of 
the sets, and failure was probably due to the 120 km range falling between maximum ground wave and 
minimum sky wave propagations. Between separate field parties there were no problems, but bad 
local reception on 3350 kHz soon after our arrival led to our using 2784 kHz for local transmissions 
thereafter. The only difficulty encountered was that reception was often weak between two parties 
on either side of a large massif, for example in deep valleys with a ridge between, and this was 
exacerbated by a low battery charge. 

On 24 June we managed to contact the GrØnlankske Geologiske UndersØgle (GGU) using 3350 kHz. 
Initially we spoke only to a field psi t. y 'lying high' on a mountain south of SØndre Strmfjord Air 
Base, but as reception improved we managed to talk directly with their radio station at SØndre 
Strmfjord Air Base. The GGU operate in this region from June to August, and following our initial 
conversation we established twice weekly schedules during which we passed messages to the GTO, 
GrØnlandfly, and Mr Steen Malmquist. We are indebted to the GGU and their radio operator Mr Torben 
Westergaard for this line. Without it, arrangements for our departure would have been virtually 
impossIble to make. As it was we were able to adapt our plans to suit the date of the RAF flight 
from SØndre StrØmfjord Air Base. All the work there, such as buying tickets, sending telegrams, 
and co-ordinating with GrØnlandsfly, was done by Mr Malmquist, without whose help we would have 
been much hindered. 

For co-ordinating the goose catches we used three hand-held PRM 4160 'walkie-talkies' operated 
on 40.5 MHz These were most useful and, although on several of the smaller lakes we could have 
managed with whistles and hand signals, they were invaluable when surrounding larger lakes or when 
pre-determined tactics changed half way through a catch. In all we had three VHF sets and three 
HF sets. With a control operator having one set of each frequency, four other sets were available 
for parties engaged in surrounding the lake. This was usually adequate when used in combination 
with whistle signals, but ideally each member of a round-up party should have had a VHF set operating 
on a common frequency. It is necessary to take a large supply of dry cells, since prolonged use of 
the VHF sets drains them, particularly in cold weather. 

We were able to obtain the BBC World Service on 5795 kHz (Short Wave) between 20.00 and 04.00 
hours GMT. During the day this frequency is used by Radio Greenland which swamps BBC transmissions 
(but offering such delights as Ralph McTell's 'Streets of London' sung in Greenlandic !). At night 
between 01.00 and 07.00 hours GMT we could also receive the BBC from their Caribbean Relay Station 
on 6175 kHz. The reception was very weak on all Short Wave frequencies and was much improved by 
attaching a ten metre coaxial cable to the aerial of the transmitter radio. This is recommended to 
future parties in this region who wish to keep in touch with world events, 

L 5 GENERAL FQUIPMDNT ACCOUNT 
A. P. Fowles 

The equipment requirements of the expedition were governed mainly by the following factors: 
the duration of our stay, the air-drop assistance from the RAF, the climate and geography of the 
area and the nature of the scientific work. The moderate climate of continental west Greenland makes 
a four month expedition quite feasible and, combined with invaluable aid from the RAF, we were able to 
make preparations for the 1086 man-days in the field to be as comfortable as possible. The equipment 
taken for Base Camp is given in Table L5.1 

A great variety of equipment was taken by the expedition members and without dwelling on the 
suitability of each brand, it is best to generalise by stating that all goods of a decent quality 
performed well. The conditions are not harsh in the region and hence the high quality and expensive 
items that are so essential in the high arctic were not considered worth the additional outlay by 
many members. An advisory list was drawn up prior to departure and is given in Table L5.2. 
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TABLE L5.1. Communal equipment taken to Greenland 

Quantity Item 

1 Vango Force Ten Mk 3 lightweight tent 
4 Vango Force Ten Mk 3 standard tents 
1 Vango Force Ten Mk 2 flyweight tent 
1 Fjallravn lightweight tent 
1 Blacks Niger mess tent 
2 dozen Spare 7" alloy tent pegs ( You can't take enough - Ed.) 
1 Mallet 
2 Collapsible entrenching tools 
1 Hurricane Lamp 
3 dozen Candles 
3 Canvas buckets (14 pint) 
2 Polythene buckets 

200 Toilet rolls 
2 Totem Backpacker pack frames 
1 roll Heavy duty polythene sheeting (5 m x 70 a) 
2 dozen Heavy duty polythene bags (ox-f ertiliser) 
1 Repair kit (hammer, Stanley knife, hacksaw, glues etc.) 
15 m 3 mm Karrimat 
2 kg Nikwax 
6 Silva 15T compasses 
6 Silva 2NL compasses 
2 pairs Uniroyal Keenfisher waders 
80 items Assorted insect repellents 
6 96L Optimus stoves (I pint) 
3 Optimus stoves (1 pint) 

Primus spares (washers, prickers, locking caps, roses etc.) 
6 sets Nesting billies (5 pint, 3 pint, 2 pint) 
4 5 gallon jerry cans 
3 Thermos flasks (1 litre) 

300 boxes Matches 
6 packs Lifeboat flarers (waterproof matches) 
18 'Baby' Can openers 

Cleaning utensils (pan scourers, brillos etc.) 
90 gallons Paraffin (55 gallons used in 1086 man-days) 
60 packs Metafuel (40 bar packs) 
8 1 pint Army water bottles (used for paraffin) 
2 150' climbing ropes 
6 Clog Karabiners 
6 sets Miniflares 
6 Lifejackets 
2 Inflatable dingies (lightweight, plastic) 
2 Collapsible canoes 

Two-man portable canoe 
8 Bernina ice-axes 
2 Collapsible chairs 
1 Short wave transistor radio 

TABLE L5.2. Personal equipment recommended to members. 

Quantity Item 

1 pair Walking boots 
1 pair Wellington boots 
6 pairs Woollen socks 
2 pairs Warm trousers 
4 T-shirts 
1 set Thermal underwear 
2 Thin pullovers 
1 13a1ac1ava or hat 
2 pairs Gloves 
1 Cagoule 
1 pair Waterproof overtrousers 
1 pair Gaiters 
1 Rucsac (>45 litre capacity) 
1 Sleeping bag 
1 7 mis roll of Karrimat 
2 Plates 
2 of each Knife, fork and spoon 1 pint mug 

Towel toiletries 
4 pairs Underpants 
1 Whiotic 
1 Survival bag 

Needle and thread 
1 tube Lip salve 
1. pair Snow goggles 
1 Pocket knife 
3 pairs Spare boot laces 
1 Torch 
1 Warm jacket 

Notebooks, novels and stationery 
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COMMENTS 

Tentage 

The relatively mild conditions of Eqalungmiut Nunat allowed almost any tent to be used, but 
the rainfall of mid-summer necessitated the use of a flysheet. The major problems arose from the 
presence of the permafrost layer in May and early June - frustration and deformed tent pegs prevailed 
at the pitching of each tent. A mallet is an essential aid and we suggest that patience and spares 
should be taken along in good measure. Steel tent pegs would have performed better in these 
conditions than aluminium ones. There are few handy boulders in the valleys and the tents must be 
pitched firm against the 100kmh-1  fohn winds. In addition to the eight tents listed in Table L5,1 
we constructed two others; one of parachute SEAC, the other of polythene sheeting and these 
provided valuable storage and work space. The 2.5 m poles taken for this purpose proved invaluable 
since no Slix grows sufficiently tall or straighl. 

Miscellaneous coumunl equipnent 

The canvas buckets were of great value but the pol ythene buckets cracked along the folds after 
little use and also had a tendency to collapse when full. Jerry cans (strictly 5 gallon plastic 
containers) were useful for the transportation and storage of water and fuel, however much spillage 
could have been avoided had we fitted taps to the containers. Plastic containers have the advantage 
over metal jerry cans of being light when empty and combustible if one has problems with baggage 
allowances. 

The Karrimat served a dual purpose; not only did it provide necessary insulation from the 
cold of the permafrost, but it also protected sleeping bags from the large amount of groundsheet 
condensation generated in these conditions. Most people had a roll of 7 mm mat in addition to the 
floor coverage. Together these ensured a good night's sleep on even the roughest surface and 
reduced heat loss tremendously. 

All the various mosquito repellents were effective to a greater or lesser extent. The 'stick' 
types were messy but gave protection for approximately four hours per application; creams were not 
as effective, generally lasting only for 1-2 hours and a repellent spray worked for a similar duration. 
The traditional Oil of Citronella gave only ten to fifteen minutes protection, but had the advantage 
of at least smelling pleasant. Although we had roughly sufficient quantities, had mosquitoes, black- 
flies and midges maintained their activity till the end of August we would have run short. It is 
best not to skimp on this item 

Ice axes were an unnecessary item in the relatively snow-free conditions of continental west 
Greenland. However they were more effective than the collapsible entrenching tools for digging latrine 
pits, and as emergency tent pegs. 

As it happened the RAF supplied several kilometres of string and cord in the form of parachute 
cords which proved just about sufficient for our needs. This item is invaluable for virtually 
every purpose from DIY tents and transect lines, to repairing rucsacs and using as boottaces, Had 
it not been for the parachutes, our three balls of string would have been ludicrously inadequate 
and it is recommended that future expeditions equip themselves with large amounts of a range of 
cord items. 

Cooking 

For various reasons we had a great deal of trouble with primuses, and without a comprehensive 
repair kit and an inventive handyman we could have found ourselves in some difficulty. All of the 
stoves had been thoroughly serviced prior to our departure from Britain and yet all suffered from 
one fault or another during the expedition, particularly leakage of pressure at the base of the 
burners and clogging of the jets with soot. Had only moderate quantities of metafuel been used to 
start the primuses, then this trouble might have been lessened. The Bulldog nesting billies were 
excellent and easily withstood the almost incessant boiling required to keep the expedition supplied 
with tea. 

Personal equlpiflent 

The cheaper makes of down sleeping bags proved quite adequate throughout the period, even in 
temperatures of about -100C. Several members of the expedition took Hollofill bags and these were 
excellent, even when wet. However, during late July and August they were found to be too effective, 
proving almost too hot to sleep in at times. The members of the second party, who were only 
present for this latter half, found that 38 oz. polyester bags were quite adequate. 

Fitzroy duvet jackets were excellent but by no means essential. A windproof cagoule and 
sweaters are quite sufficient. 

Strong walking boots are essential and it is advisable to have them well broken-in before 
going to Greenland. The tussocky nature of the terrain is very hard on the ankles and makes walking 
slow and difficult. From June onwards, as the permafrost melts, the lowland areas quickly become 
very Met ,,r,rinefeet and the continual sokinp (rood as Niitwss $) can quickly damage boot-leather. 
For this reason Wellingtons proved to be very valuable and the Uniroyal Royal Hunters that were 
kindly donated to us were excellent for the conditions. However when walking in snow it quickly 
froze onto the metal studs of the Royal Hunters, building up to form an ice ball on the bottom of 
the hoot. For this reason non-studded Uniroyal Hunters are recommended for another expedition, 
The abrasive effect of the heath vegetation on wet boot-leather caused large holes to be quickly 
worn in the toes of most boots. This was exacerbated by the lack of footpaths, and it took only 
six weeks to wear through the toe of one brand new pair of boots completely, less for boots that had 
been used before. There would seem to be no means of avoiding this, except perhaps to advise that 
Wellington boots be worn more often in conditions where walking boots are liable to get wet. It 
would be a serious problem for longer stays in this region. 

The expedition was donated a dozen pairs of hreeches from Cambrian Fly Fishers, which were 
suitable being both warm and mosquito proof, but moleskins were found to wear out much quicker than 
tweed or cord. Some members preferred to wear jeans and experienced no discomfort, especially 
when worn with long-johns. A spare pair of trousers is strongly advised. 

Although we did not have the snow conditions to necessitate the wearing of gaiters, many members 
chose to wear them with breeches for a variety of reasons. They kept the calves warm and mosquito 
free, protected socks from snagging on the tundra vegetation, and prevented boots from filling up 
with leaf litter as one walked. However, the five pairs of Karrimor gaiters in use all failed at 
one time or another because of breakages to the zip. 
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L 6 SCIENTIFIC EQUIPMENT 
D. A. Stroud 

The main items of equipment taken are given in Table L6.1. Generally we had sufficient of 
all essentials, however it is surprising where the specimen tubes go, and there can never be too 
many of these. Each member of the expedition should have been issued with a set of Pesola balances-
and Vernier Callipers as much egg morphometric data was lost as a result of having just one set of 
balances. However, equipping an expedition of this size with a range of balances is expensive 
unless members of the ringing fraternity are already equipped. 

An acquisition code was used and is greatly recommended for use on other occasions. Each 
acquisition was marked or labelled with a three part code: A(cquisition)/(collector number)/(serial 
number). Details of the collection site and identification were entered in an acquisitions log at 
Base Camp, as well as in the collector's notebook. A standard system saves much confusion when 
collections get accidentally mixed. 

Notebooks are also in great demand on occasions like this. We were generously supplied by 
Waverly-Cameron Ltd. with notebooks and logbooks with illwych all-weather covers. It is easy to have 
a smashing time with thermometers, and we soon went through our stock. It is advisable to take a 
large number of spares. Mounted thermometers are generally more robust than straight lab thermometers, 
although max/min thermometers are generally less accurate. The choice will depend on the project. 

A wide selection of field guides and keys was taken, although we could have cut down on these 
had we had to carry them any distance. 

Lalaa'ratory 

John Bell ingeniously constrtcted a large polythene 'greenhouse' extension to the mess tent. 
A large working space was made from air-drop base boards, and benches alongside from packing cases. 
In the event this lab, proved invaluable especially for the dry storage of specimens, and for sorting 
and classifying collections. We were fortunate in having several master carpenters and handymen 
with us, who could make such a structure out of odds and ends as we had not realised how important 
'lab space' would be; with some forethought it should be easy to produce a pre-fabri.cated laboratory 
which would be even easier to construct. 

We took with us twenty 2.5 m poles cut from Birch and Ash trees in Wales. These were to have 
been used as walking stakes for crossing large rivers. In fact they were used for a wide range of 
purposes, not least of which was as frameworks for various DIY tents and the 'greenhouse'. It was 
lucky we were able to strap them without difficulty to the tops of the larger parachute loads. They 
were worth their weight in gold, and certainly more useful to us. 

Hide 

The wooden hide used in the continuous watch (see Section DO) was designed and built by Mr 
A Jennings and Mr S Halls (see Section L7). It was most suitable for our purpose: an extended 
study through severe weather conditions. 

When originally planning the behavioural study, several alternatives were considered. Polythene 
and canvas conventional hides were soon discarded because of the unknown severity of the weather 
conditions and the problem of ensuring that they did not flap in severe winds. The use of a tent as 
a hide has many advantages. It is highly portable, easy to erect, storm-proof and cheap. It is 
an item of equipment that expeditions will already have, so does not need to be purchased specially. 
However most expeditions to remote areas opt for bri1liantly coloured flysheets, which may mean 
substituting a more sombre coloured one when the tent is being used as a hide. A green tent was used 
as a photographic hide for nesting White-fronts at Muddersbugt, Disko Island by Mr Otto Plantema 
in 1975. The tent was moved forward over a period of time and by the third day the geese had not 
deserted although it was only 15 - 20 m from the nest. 

The two major problems of hide use in a long study are observer comfort and access. The former 
is not really of importance for short photographic sessions, but we felt (and after the experience 
fully confirm) that observer comfort should be a major consideration, especially when long shifts 
are involved. The access problem is more acute. Every time the tent used by Mr Plantema was entered, 
the goose flushed from the nest to return later. Clearly this is unacceptable in a behavioural study. 
Even a tent with a rear entrance would be diffiult to enter out of site of the geese. Although a 
wooden hide is more conspicuous, once in position it was possible to leave and enter unseen from the 
nest. 

The hide design we used has many features to recommend it. It is pre-fabricated and breaks up 
into sections that are easily portable. When it is made up it can be carried in upper and lower 
halves by several people ('5 recommended !). If securely roped down it is stable in high winds 
(when it was blown away on 12 June it was unroped and placed on a windswept ridge). There is ample 
room for one observer in comfort, and two without too much of a squeeze. The head room is ample 
except for large people. 

We make the following suggestions for improvement, however, in the light of its performance. 
The window flaps should open inwards instead of outwards to ease opening and hinged perspex windows 
should be fitted, or be capable of being fitted to all sides. The marine ply should be varnished 
on the outside to improve water-proofing, and roofing felt used as a covering if much rain is to be 
expected - polythene inevitably tears or punctures. If the hide is to be used at one site for a 
length of time then putty or mastic, inserted between the sections as it is put together, will reduce 
leaking and the entry of driving snow. Extra wood should be taken for ad hoc internal fittings such 
as shelves for primus stoves, log books and telescope stands. (We used a 0-clamp telescope attachment 
on a shelf which increases leg room considerably). 

TABLE L6.1 List of basic scientific equipment taken to Eqalungmiut Nunàt, 

1 x binocular microscope 1000 envelopes for seeds and lichens 
1 x monocular microscope 3 x plant presses 
3 x thermometers 1000 tie-on labels 
2 x max/min thermometers 200 glass vials 
4 x 30 m tapes 1.5 kg, 300 g, 50 g and 5 g Pesola 
3 x 3 m tapes balances 
5 litres 40% formaldehyde Many collecting bottles, tubes and 

containers of assorted sizes and shapes 



L 7 HIDE DESIGN 
A. J. Jennings 

BRIEF 

A sectional hide was required, reducible to easily erected light sections suitable for back 
packing but tough enough to be air-dropped, of standing height, and with a floor area large enough 
to accommodate a bed (as base hospital), having a 3600  viewing capability and hopefully being both 
tire-resistant and warm. 

SOLUTION 

As weight and unit size dominated the design, a cube of internal size 1.84 m and built from 
stiffened ply modules, size 0.94 m2  emerged as most suitable. The lower panels consisted of 5 mm 
external ply and softwood framing, size 50 x 37 mm, glued with a resistant adhesive and closely 
nailed with 37 mm thin wire nails. One module contained the door which was lightly framed and glued, 
and hinged to the outside of its module so that it would not easily jam. It was operated and held 
in position by a nylon cord to maintain flexibility and permit easy escape. 

Top sections, constructionally a repeat of the lower, accommodated window openings and shutters 
at aeating level. These were string-operated and hinged as the door. The opening size permitted 
escape in case of a fire. 

As wall sections were to be bolted together with 5 mm bolts (interchangeable with canoe bolts - 
see Section L8), sealed pockets for the bolts and other accessories were provided. 

The flat roof, consisting of four equal sections and edged with softwood framing, was arranged 
for on-site fixing by nails and screws. A light tie beam provided a ridge piece to support a low 
pitched polythene covered roof surface. Guy ropes with fixings provided anchorage, while four 
spare modules of ply were packaged for flooring or repairs. Insulation or fireproofing was eventually 
considered unnecessary. 

The design was agreed in a very short time and my friend S. Halls and I constructed and pre-
erected the hide in a weekend of about 40 - 50 man hours. 

L 8 BOATS 

A. J. Jennings & W. J. Higgs 

PORTABLE CANOE DESIGN 

Brief 

I allowed myself to be persuaded to build canoes because of the novelty of the specification. 

The brief was cryptic; a one man, dismountable, stable, manouverable, easily assembled (in cold 
condititions), cheap framework weighing about 8 kg to accept a preformed fabric skin. Each canoe 
should be capable of supporting in emergencies two humans and baggage. 

Solution 

Calculations provided displacement and stability solutions which resulted in the development 
of a flattitsh hard chine underwater profile with excess freeboard for emergency overload and a size 
of length 4 m, beam 0.375 m and greatest depth 0.35 m. The boat, divided into three longitudinal 
sections, was built from aluminium tubulars supported by four plywood bulkheads. The keelson, of 
20 mm tubing was bent to form Stem and stern posts. 16 mm chine and gunwale tubulars were strained 
around the notched bulkheads and bolted to aluminium gussets at stem and stern. Two extra inter-
mediate tubulars were bolted between end bulkheads forming bilge strakes the distance between tubes 
to the design maximum of 175 mm. The two inner (major) bulkheads were set to a comfortable distance 
for the canoeist and provided support for a tube-and-platform seat and footrest. Fore and aft 
tubular supports, from stem/stern posts to the top of the inner bulkheads provided vertical triangu-
lation. As the simplest solution, all tubulars were bolted with round headed bolts to the 12 mm 
ply bulkheads, which were lightened by the removal of the bulkhead inner, unnecessary, area. Tube 
connections were socketed and held in place by wire, from a coil, bent through location holes. 

The skins of the boats, a separate undertaking, were to include one spare and were designed to 
be laced into position as this was considered to be the least complicated method. 

Assembly operations were hoped to be the simplest for arctic conditions. In England assembly 
and dismantling frame times were 15 minutes each, without haste by one man. 

Construction time for the two canoe frames, undertaken by W.J. Higgs, and myself, was of the 
order of 120 man hours and I probably enjoyed my part. As an interesting comment, rail weight 
including packaging for a complete canoe frame, was 8.5 kg. 

THE BOATS IN USE 

Unfortunately, all the boats were severely damaged in the airdrop, due to their being strapped 
across the two units of a 'one ton' load. On impact these loads separated and shifted slightly, 
wrenching and breaking most of the long parts of the canoes. However one homemade canoe was 
salvaged from the remaining parts and performed well in 'recreational' trips, but proved too heavy 
and cumbersome for use on catching trips, despite its good economical design and ultra-lightweight 
materials. 
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For goose-catching activities the cheap, light easily assembled plastic inflatables were unbeat-
able. They occupied only 1/4 

 - 
3/8 of a rucsac complete with paddles, pump and repair kit, and carrying 

one during a ringing trip was definitely a 'soft option' compared to the nets or a large radio. There 
were two disadvantages - one was the effort required to inflate them at each lake, and the other was 
their relative flimsiness and ease of puncture. 

Boats are necessarily bulky objects however, and in making them portable you are inevitably 
going to be involved in some inflating or assembling at the waterside. The time taken to prepare 
for action was in fact about 30 - 40 minutes, which was really no problem since it took longer than 
this to erect the nets. As to the punctures, these were never dangerous but always a slow 'pinhole', 
but their frequency was a little irritating. This was excusable on the grounds that these boats were 
not designed for the type of use they got, being no more than elaborate li-los r holiday/beach use. 
The punctures were very easily repaired with the small, light repair kits. The inflatables were 
unsuitable for long distance travel, being slow and difficult to keep on a straight course. 

In summary, therefore, for actual travel over water use canoes, but when portage is of prime 
importance, lightweight inflatables have considerable advantages. 

L9 TI ME-LAPSE PHOTOGRAPHY 
D, A. Stroud 

INTRODUCTION 

It was difficult to maintain continuous observations at more than one nest so time-lapse 
photography was used at other sites to supplement the data from the hide (see Section D6). The use 
of time-lapse photography for wildlife studies was largely pioneered in America as a means of studying 
the nesting behaviour of falcons (e.g. Temple 1972; Enderson, Temple and Swartz 1972; Jenkins 1975, 
1978). The technique has also been modified in order to investigate the food taken by White-tailed 
Eagles in south Greenland (Kampp and Wille 1979) and there have been many similar studies. There 
are few purpose built time-lapse cameras suitable for field use, although both Minolta and Kodak 
make cameras for surveillance applications, Ir1itially because of considerations of cost, two 
systems were made up roughly following the methods of Temple (1972), but at a later date two Kodak 
'Analyst' cameras were purchased. 

METHODS 

The principles behind a home made time-lapse unit are simple and involve three main parts: an 
electric timer, a solenoid and a camera. These are usually all housed in a waterproof outer casing. 
The camera is attached to the solenoid so that one frame is taken every time the solenoid fires. 
This is affected by the specifications of the electric timer. 

The timer should, for extreme accuracy, be analogous to a present day electronic wrist-watch; 
that is, it would have a very accurate quartz crystal master reference oscillator followed by an 
integrated circuit binary frequency divider chain to split the high frequency oscillations. The 
output pulse would then go to the solenoid circuit and automatic resetting. The fact that frames 
containing a picture of the 'instantaneous' behaviour of the geese were required, rather than ultra-
accurate timing of these, meant that a simpler circuit was desirable in terms of time needed for 
construction and the cost involved. 

Due to difficulties in obtaining some of the components used by Temple (1972), modifications 
were necessary although the concepts involved remained the same. A very similar relaxation oscillator 
was devised using a unijunction transistor. All the components selected were easily available from 
one mail order company (except for the solenoids). Twelve volt rotary solenoids were not available 
50 112 v Ledex rotary solenoids which had been rewound with 750 turns of 36 swg were used instead. 
These operated at the circuit voltage 

The circuit used is shown in Figure L9.1. The TIS.43 unijunction transistor is used as a 
relaxation oscillator. The timing period is determined by the values of the capacitor and charging 
resistors at the emitter junction. Although the timing oscillation occurs when the capacitor is 
being charged at the almost flat part of the characteristic exponential curve, tests at various 
temperatures gave quite reliable and related intervals of operation. Each time the charge on the 
capacitor reaches a critical voltage the unijunction transistor passes a large enough pulse of 
current at B2  to energise the relay coil, the capacitor is discharged and commences to recharge 
repeating the cycle. The relay changes state and allows current from the battery to the solenoid, 
thus firing the camera. 

The diodes connected across the relay coil and the output sockets to the camera control solenoid 
are for damping and 'back EMFa' from the inductance of these coils. The diode in series with the 
positive line from the battery supply protects the circuit from reversed connection. To extend the 
life of the batteries however, this diode can be left out. The timing of the circuit can be altered 
by changing the value of the variable potentiometer (RV). All circuits used in the study were 
preset to operate at five minute intervals. 

Film Specifications 

The home made 16 mm camera systems used Kodak 16 mom cartridges (25 ASA). This film has 40 
frames per foot and operating at one frame per five minutes the films need changing every 2.3 clays. 
The Analyst takes both 160 ASA Ektachrome film and MFX film. The former is 50' long and colour 
whilst the latter is 100' long and black and white. Because of the longer period between changing 
films that the MFX gives we used this. Running at the Analyst's slowest exposure speed of one frame 
per 90 seconds, this meant changing the film every 7.5 days. The focal length of the Analyst is 
variable between 13 and 28 mm. In Greenland it was used at the former setting which gave a horizon-
tal field of view of 61' at a distance of 150'. 
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Figure L9.1. Electronic circuit of the home made time-lapse cameras. 

H 133 000 Ohms 
liv 22 000 Ohms 
C 2 200 )iF 25 Volt electrolytic 
RL RS Relay type 349-125 
D1-D3 Diodes type 1N4007 
TIS.43 Unijunction transistor (Texas Instruments) 
S Single pole on/off switch 

RESULTS 

The operation of both camera systems was less than satisfactory, but for different reasons. The 
10 mm cameras could only accept 25 ASA film cartridges. This slow film speed was not suitable for 
cameras without automatic exposure control, and the result was that the 'night periods produced 
very dark images hardly exposing the film. However 16 mm film was considerably easier to analyse 
and the images much more distinct than Super 8 mm film. 

The black and white MFX film was not suitable for the conditions. The incubating goose was 
well camouflaged against the background vegetation of dried grasses, and when this was translated 
to a tiny 8 nan black and white image the definition and contrast left much to be desired. One film 
exposed at the Pass of Jennings nest site was definitely pointing at the nest since observers 
examining the eggs can be seen in the initial frames. However over the next few days it is impossible 
to distinguish the female on the film even though her position can be accurately determined. (She 
had not deserted as she was flushed when the film was changed a week later). 

At the nest Base Camp 1 the camera was initially set up 30 m away, however later that day it 
was moved to 50 m distant. This was unfortunate since whilst the postures of the goose can be 
made Out from frames exposed at the former position, they cannot be clearly seen at the latter posi- 
tion which was where the camera stood for the rest of the incubation. The camera could and should 
have been moved closer to the nest over a period of days to a distance of less than 20 m. However 
at the time it was thought unwise to cause too much disturbance to the geese in the light of possibly 
human- induced desert ions, and indeed this was why the cameras were moved further from the nest. 

The results gained however, vindicate the method which is recommended for the future with 
the following suggestions. Any 16 mm camera has the drawback that the film footage is used more 
quickly. However if a professional film camera with large reels is used (rather than 15 mm cartidges) 
this could be overcome, The Kodak Analyst is prohahly more easily obtainable than a professional 
10 mm camera rig and is more versatile. Colour film should be used wherever possible even when 
this means more frequent visits to change film. (At a distance of 50 m the female did not flush 
when this was done, merely laying her head on the ground until the observer was well away from the 
nest again). A 50' Ektrachrome film running at one frame per 90 seconds last for 3.75 days and 
even at this length of time the disturbance caused on changing films, which can be quickly under- 
taken, will be minimal. The camera should not be placed too close (<5 m) since, when operating, 
the shutter and wind-on motor make a small click and whirr which although well silenced by the 
waterproof housing, could alter behaviour. 

APPENDIX 

Interval Timer 

In order to make observations from the hide at five minute intervals without constant reference 
to wrist-watches, the timing circuit of the time-lapse camera (Figure L9.1) was modified to operate 
both a buzzer and a light (Figure L9.2). The additional components in the circuit are a relay (RL2) 
which closes on the timing pulse from RL1 and at the same time locks itself on and remains so after 
the relaxation oscillator pulse has ended. The locking contacts at 1 a2' are in series with the 
'unlocking' or reset button switch PS. When relay Rh2 is locked on, the second set of contacts 
b2  switch on the signal lamp L and/or the 12 volt audio-alarm A depending on which switches are on. 

Although the audio signal could not be heard away from the hide, it was so annoying that it was 
soon removed from the circuit ! The red light alone and the click of the relays was quite sufficient. 
The duration of the signal before the reset button (PS) is pressed does not inhibit the five 
minute interval of the timing circuit. The circuit was powered, as was Figure L9.1, by two 6 v I 
Ever-Ready dry cells. As can be seen the values of the resistors used in the basic circuit will 
vary with different unijunction transistors. 

The interval timer was broken when it blew away with the hide on the night of 12 June. However 
the loss was not as serious as it might otherwise have been, since it appeared that after many days 
of timed observations, observers had gained a subconscious timing of the five minute period, and were 
thus able to judge quite accurately without constant reference to their watches. 
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Figure L9.2. Electronic circuit of the interval timer. 

R 86 000 Ohms 
DV 47 000 Ohms 
C 2 200 11F 25 v electrolytic 

IlL1 ES Relay type 349-125 
D1-D3  Diodes type 1n4007 
TIS.43 Uni junction transistor (Texas Instruments) 

IlL 2  RS Relay type 348-942 
PS ES push-button switch type 337-942 

S Singi n-pole on/off switches 

I. 12 vol I panel lamp 
A US audible warning device type 248-808 

Note that values of resistor will vary with different TIS.43's. Individual selection was 

found to be necessary. 
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of the electronic principles involved I would have been considerably Out of my depth. He also 
contributed descriptions of the circuits to the above account, and I thank him very much for all 

his help. 

Ever Ready donated batteries for the circuits. Mr P. Tapley designed the cases for the 
cameras, and these were made most expertly by Mr Gordon Walker of the Department of Physico, 0GW. 
Drs S.A. Temple and M.A. Jenkins kindly answered various queries on their methods. 
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L 10 FINANCIAL REPORT 
A. D. Fox 

The tollowing is a summarised list of income and expenditure of the Greenland White-fronted 
Goose Study in the period 1 July 1978 to 30 June 1980. The accounts have been audited by W.L. Smart, 
Accountant at the University College of Wales, Aborystwyth and are available in more detail on 
request. 

INCOME 

Expedition members (personal contributions) 2043 
Private donations 201 
Donations from grant-giving bodies: 

Bass Charrington Ltd. 20 
British Ecological Society 100 
Conder Trust 500 
Dept. of Forestry and Fisheries, Dublin 968 
Drapers Company 100 
Dulverton Trust 200 
Dyfi and District Wildfowlers Association 100 
Dyfi Wildfowl Management Panel 50 
Ernest Kleinwort Charities 250 
Fauna PreservaLion Society 200 
Gilchrist Educational Trust 400 
Mount Everest Foundation 400 
NATO Eco-sciences Panel 2064 
Owen Owen Estates 100 
Premier Polish 20 
Scott Polar Research Institute 50 
Scottish Ornithologists Club 100 
Vincent Wildlife Trust 658 
Welsh Plant Breeding Station 100 
West Wales Naturalists Trust 25 
West Worcestershire and District Rough Shooting 

and Wildfowling Club 32 
Whitley Animal Trust 500 
Wildfowlers Assnciatinn of Great Britain and Ireland 1351 
Anonymous 250 

9223 
Expedition fund raising schemes 257 
Interest 140 
Miscellaneous 9 

TOTAL £11 873 

EXPENDI TORE 

Preliminary trip to Copenhagen 269 
Travel in the United Kingdom 296 
Winter study trips to Scotland 624 
Air Travel to Greenland 666 
Helicopter hire in Greenland 3072 

Purchase of equipment etc. 

Boats 735 
Photographic 1068 
Flares 125 
Medical 168 
Maps 128 
Ringing equipment 150 
General equipment 1229 
Food 620 
Fiel 55 
General expenditure in Greenland 1165 
Insurance 250 
Mioecllancouo ffi— ­1­iidiLuie 219 
Print ing 125 
Expenditure on Preliminary Report and initial 

expenditure on Final Report 223 

£11 247 

Excess of Income over Expenditure as at 30 June 1980 £626 

Since the accounts were audited, there has been further expenditure up to 1 June 1981 as follows: 

Final Report advance orders 7 
Excess of Income over Expenditure (30 June 1980) 626 

Final Report Expenditure 
Winter study trips to Scotland 

Balance in hand 

96 
203 

£334 
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In addition to the grant-giving trusts acknowledged above, the Winston Churchill Memorial 
Fund gave financial support to AMVH on a personal basis. 

View south-east from the Crusties peaks, early May 1979. Note frozen East Eqalungrniut tasia 
in the foreground and the sharp distinction between upland and lowland areas beyond Ridgeway 

Marshes. 

PCD and APT inflating the light-weight inflatable dingies at Atanärssuk. 

302 



SECTION M ACKNOWLEDGEMENTS 
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Foods Ltd., Co-operative Wholesale SoctetyLtd. , Cash'n'Carry Ltd., Damart Ltd., Energen Food cp., 
Ever-Ready LI d. , Field and Trek Ltd. , Mrs D L Fox, Benri-Lloyd Ltd. , K. Jordan & Son (Biggleswade) 
Ltd., Mr It B Lewis, S. Maya] I & Son Ltd., McDougalis Catering Foods Ltd., Morning Foods Ltd., Mactb-
y-Maeaydd , Nabisco Ltd. , L. F. Pritchi tt & Co. Ltd. , Quaker Co. Ltd. , liacal -Tacticom Ltd. , The Royal 
Air Force, Royal Geographical Society, RHM Foods Ltd., Roche Products Ltd. , Byvita Ltd. , Tate and 
Lyle Refineries Ltd., Uniroyal UK Ltd., Unilever Exports Ltd., United Biscuits UK Ltd., Waverley 
Cameron Ltd. , Weetabix Ltd. , J.E. Wilson & Sons (Kendal) Ltd, , Whitwcrths Holdings Ltd., Yorkshire 
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itihi-y stir., Or M,J, Cotton, Mrs J. t'rawlord, Mr P. Davey, Mrs Coral Davies, Mr Peter E. Davis, 
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Ii' J.J.D. (,nt-ertwo od, (ieodai-st ink Insti tot ( Kticrthavn ) , Mr A.G . Gordon, Grn lands Cooing iske Undersl gi', 
Mr C Mrs I', (irosstnanit (Sisiniot ) , Mr Peter (urru-y, Mr Alt, Thrill, Or David Harrison, Mr Christopher 
tlesdlammr, T.D. healing, Or John hedger, Mr N.J. hliggs (editorial help), Mr C Mrs N.J. Htpkin, Mr Peter 
11o1ie-Joneo Or G. liopeer Petersen, Mr Tont ihutson, Or i -an Inghis, IWRB, Or D.J. Jefferies, M . A. Jenkins, 
Capt. iorgi-n Jensen (S. V. Bisko), Professor B. Jones, Mr Haydn Jortes (printing), Mr K. Kampp, Or J. 
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tlmmputi-r Graphics, Harvard tJmiiveristy, Or N. Leader-Williams, Jette lewinisky, Mr R.D. Lewis (equipment 

tvm(m-), Or E.J. Lindgren, ila(or Angus Mackie-l-orbes, Mr Miii thewmran, Or N. Mtittox, Mr Oscar Merne, 
Or H. it itt,-, Ministt'riat for (irJnland, Mr J Mitchell, Or J. Monk, Or J. Morton-Boyd, National Library 
of Nihi's, H . O. Nin'toco, tIc & Mrs Neilsen (Sisimiot), Mr M . A. OGilvie,  Or U. Owen, Mr E.J. Pee, Mr 
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Or R. hun leghi , Cotinoowm,al th hnstihutm-' ol IIetininthohogy ,  , R.W. Crosskey, J.P. Dear, Or N,J . Evans, 
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ART WORK 

Jens Frimer Andersen, Caroline M. Crawford, R.D. ilennion , Ged Quinn, Gill Webb. 

A SPECIAL ThANK YOU TO:- 

Dr A.D.Q. Agnew for his infectious enthusiasm and tremendous help throughout all stages of the 
expedition; Mr Steen Malmquist for constantly bailing us out of trouble in Greenland and generally 
acting as our front-man in SØndre Strgmfjerd; Flight Lt. Tom Nureross, Flight Lt. tierhie Sutcliffe, 
Flight Lt. Sharman and Sqd. Ld. Underwood for cheerful help over and above the call of duty and fur 
saving the day after a near disasterous mistake on our part; The Reyal Air Force for their most 
generous logistic support; Department of Botany, University Coil ego of Wales for providing us with 
off ice space and facilities throughout the preparat on of the expedition; Mr Torben Westergaard for 
being a comforting and predictable voice in the wilderness; USAF SØndre Strmfjord gave us the 
greatest hospitality whenever members of the expediton were on the Base; Anne Fox for maintaining 
appropriate tea levels in the editors, for being so tolerant whilst we were endlessly boring about 
Greenland during the production of the report, and as Home Secretary for holding the British GWGS 
tort in spite of all with the help of Dr and Mrs. Stroud; and finally we are indebted to Dr William 
Sinclai.r and Dr Shirley Agnew for the meticulous and thankless task of commenting on and proof reading 
the entire report in draft form; Dr Jill Venus performed the mind-bending task of typing the entire 
report, and giving it its final form, and Cohn Venus and the stuff of the National Library of Wales 
printed the report. To them all we would like to express our sincerest thanks for their efforts. 

Part oi the GrØnland 1:250,000 sheet 67 V2 opposite the members list was reproduced by 
permission (A,176/81) of the Geodaetisk Institut, Danmark. 

All figures in the report were redrawn by the editors who are consequently responsible for 
all errors. The only exceptions are the following:- 

Figure F5.3, F5.6, F5.9, F5.10 and F5.12 - H.P. Hardy 
FiguresD8.3,DS,5, D9.1, 09,2,D9.3, D9.4, E31.1, 531.2 and E3l.3-J. Madsen 
Figure B3,2 - University College of Wales Computer Graphics 
Figure A4,1 - Miss Hildred Bigwood 

Artwood was very kindly supplied by the following:- 

Caroline Crawford (pp  240, 242, 243, 244), Ged Quinn (Cover illustration, 170, 171, 173, 
176, 178, 179, 183), Hop Bennion (32), Jens Primer Andersen (4, 7, 23, 36, 62, 70, 77, SI, 
107, 161, 165), ADF (27, 169, 174). 

Photographs were provided by the following:- 

WJH (pp  46, 300, 302), DAS (138, 257). R.C. Wbatley (Plates K3.1 & K3.2), all others ADF. 

Our grateful thanks goes to them all and to Sue Gwynne for interminable correctiens 

Greenland Wbite-fronted Goose nest at Rimwater Marsh. 
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SECTION N 
REFERENCE LIST AND GREENLAND WHITE_FRONTED GOOSE BIBLIOGRAPHY 

+ i ndicates 
 that the reference is part of a comprehensive bibliography of all works mont loning 

Oreenland White-fronted Geese, and thus they are not necessarily referred to in the text. We would 

be very grateful for our attention to be drawn to any Greenland White-fronted Goose references that 

we may have missed, such as reports of vagrants from foreign journals. Excluded from this bibilog-

rapiiy are books solely concerned with identification, county bird reports and hooks, and bird 

observatory reports. 

Abraham, K.F. (1981). Winter distribution and site fidelity of eastern Arctic Brant 
(Branta bernicla 

hrota) . unpublished m.ss. 18pp. 

Abraruson, NI. (1979). Vigilance as a factor in fi uenc ing flock format ion amongst Curios's Numonrus 

arquata. Ibis 121: 213-216. 

Al isun, ILM. (1975). Breeding Biology and Behaviour of the Oldsquaw 
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Ornith. Monogr. 18, AOU. 
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Ark. Zool. 
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- 0stracoden nebst syatematischefl 

Besprechungen der Trihus Podocopa. Zool. Bidr. Uppsala 4 1-249. 

* Al pherakY, S. (1905). The Geese of Europe and Asia. London; Rowland Iii II Ltd. 

Altmann, J. (1974). Observational study of behaviour: sampling methods. Behaviour 49: 227-267. 

Ankney, C .D. (1975). NeckbandS contribute to starvation in female Lesser Snow Geese. 
3. Wildl. Managmt. 

39: 825-826. 

Ankney, C . D. (1979). Does the wing molt cause nutritional stress in Lesser Snow Geese 
' Auk96: 68-72. 
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Lesser Snow Geese. Auk 95: 459-471. 

Armstrong, F . A. (1954). The behaviour of birds in continuous daylight. 
Ibis 96: 1-30. 

Ashirk, S. & Franzmafln, N-F. (1978). Studies of Snow Runtings. In: Green & Greenwood (1978): 132-142. 
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00 the diurnal rhythms of Greenland Wheatear 

in coni inuous daylight. Dansk Ornith. borens. 'Ii lsskr. 73: 95-102. 
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Syrup. 

)uant. Biol. 25: 11-18. 

AsyholI , J. (1964). Survival valuE' of diurnal rhythms. Sy;np. Zool. Soc. London 13. 79-98. 

Atakova, N.A. (1940). K launa Ostracoda NovosihirskogO Meikovdya. In: Toma III Tyaudov Dripfuyush-

chic F,xpeditsii GlaysevmorPUti na Ledokolnov parokhoe. , G. Sedov 
1937-1940  CC. 
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* Atkjflsofl-Willes, G.L. (Ed.). (1963). Wildfowl in Great Britain. London; Nature Conservancy Monograph 3. 
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In: Swift (Ed.) 
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wlikitzkll Birula. Crustaceana 14 (3): 307-311, figs. 1-2, p1 . 1. 

+ BaI]egaard, J. (1978). (Further notes on the birds of Disko Bay). 
oansk Ornith. Porens. Tids5kr. 30: 

217-223. (In Danish). 

Ballantine, W.J. (1961). A biologically defined exposure scale for the comparative description of 

rocky shores. Field Studies 1 (3): 1-19. 

Ralph, M.IL, Ralph, B.F. & Rosenhurg, H.G. (1979). Social status signalling in winter flocking birds: 

an examination of a current hypothesis. Auk 96: 78-93. 

* Baon' rcio , PA. (1957). The Birds of the British Isles. Vol. VI: 204-215. 
Edinburgh, Oliver and Boyd. 

Barr, ,'t.W. (1970). Fnvironmefltal effects on goose and swan reproduction in arctic Canada. 
XVth 

Congress In(. OrniTh. ALstr. 54-55. 
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Gluts Von Rlotheim, U.N. (1963). Handbech der Vogel Mitteleuros. 2. Frankfurt am Main. 

Usior, F.M. S Gluts Von Biotzheim, U.N. (1968). Handbuch der vogel Mitti?leurOS. 3. Iankfurt am Main. 

* Bayldon, .1. M. (1970). Some somersault log behaviour of Greenland White-fronted Geese. 
British Birds 

(33: 13(1. 

* Daxi cr '.1. 5 Ilictoul , LI. (1953). The Birds of Scotland. Fdinhurgh. 

* Boor, 1.5., Dalgety, C.T. , Rankin, N., Swanberg, P.O. & Wayne, P. (1956). Some photographic studies 

of White-fronted and Lesser White-fronted Geese. British Birds 49 216-218. 

* Relp ro so, F.C. (1975). Ducks, Geese and Swans of North America. Harrisburg; Stackpole Books. 

Br'ngst:iIi, 5.-A. (1971). hunt ing methods and choice of prey of Gyr Falcons (Falco rusticolus) at Myvat n 

in North-east Iceland. This 113: 48-475. 

I1onGSt)n, S. -A. (1972). ReproductiOn an fluctuations in the size of duck popul ations at Lake 

Myvatn, Iceland. (,Okos 23: 35-58. 

+ hot. A.C. (1962). I,ile histories of North American Wildfowl. Pt. 2. New York. 
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Berry, A . C. (1974). The use of non-metrical variations of the cranium in the study of Scandinavian 
population movements. Amer. J. phys. Anthrop. 40: 345-358. 

* Berry, J. (1939). Wild Geese and Wild Ouc,k in Scotland. Cambridge. 

Berry, R.J. (1968). The biology of non-metrical variation in mice and men. Earlier Human Populations: 
103-133. London; Pergamon. 

Berry, R.J. (1977). Inheritance and Natural Histcry. London; Collins. 
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