
































































































































































































































































































































different climates and environments, it is widely aceepted however that 1on composition of sca
water in the Arctic is as follows (Keene et.al. 1986);

Ton ' Sea Salt Concentration
Chlonde 19,350mg/kg

Sulphate | 2, 710mg/kg

Nitrate 0.005-2.0mg/kg

Sodium 10,350mg/kg

Magnesium i 1.290mg/kg

Calcium ‘ 411mg/kg
 Potassium | 399mg/kg - .

Given this information it is possible to produce ion figures for the Greenland environment and
subsequently compare the snow samples. This is achieved by taking the sea salt figure for each

ion in turn and dividing it with chloride to produce the background ppm figure expected for each
ion in this particular environment.

For example - to discover the natural background level of sulphur;

[SULPHUR]J/[CHLORIDE] = [2,710)/[19,350] = 0.1400p

Ion \ Natural Level
Sulphate ‘l 0.1400ppm
Nitrate | 0.0001ppm
Sodium “ 0.5560ppm
Magnesium | 0.0660ppm
Calcium 0.0210ppm
Potassium 0.0200ppm

By reproducing the figures produced by the snow sample analysis in ratio to chloride form a
figure is reached with which the above concentrations can be compared - and the issue of whether
ion enrichment (possible pollution) is occurring in this area of Greenland or not.

By taking the base flow (Imetre) figure for each ion and subjecting it to ratio to chloride analysis
it becomes obvious whether individual ions are undergoing enrichment. Appendix 2 contains the
results of this process in graph form with the ‘natural ion level’ sketched in at the appropnate
point for comparison.

Dealing with each graph in turn;
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Sulphate Ievels in all three transects are well below the natural level of 0. 144ppm, suggesting
some form of ion depletion.

2. Nitrate concentrations are above the sca salt figure (enrichment).

3 Magnesium amounts are mostly below the figure of 0.06ppm which marks the sea salt level -
l]f\\\-cvcr. three sites in the first transect display enrichment.

4. (‘ ;1lgium concentrations all show enrichment.

?. Sodium figures return a mixed bag of above and below natural levels.

05

Datace: . .
Potassium concentrations are all above the sea salt figure of 0.02ppm.

Wlpat does this all mean? The results show an interesting mixture of enrichment and depletion
which was, in my mind, an unexpected result. As far as explaining the pattern is concerned the
results can be attributed to three factors:

I. Experimental error. It is not unusual for the most carefully managed sampling system to lead to
contamination or to be opened to errors during the analysis stage. The strict sampling routine
and analysis used in this study however ensures that the results obtained are valid and the
depletion and enrichment noted is the genuine picture.

2. Preferential leaching. Since this type of data manipulation relies on ion to chloride ratios there
1s a possibility that preferential leaching (washing out) of chloride is taking place in the
snowpits, thereby altering the figures. There is a great deal of debate over this point. Writers
such as Davies (1982), Tsiouris (1985), and Tranter (1986), all claim that field investigations
tend to indicate preferential leaching of certain solutes, particularly sulphate and nitrate; a
phenomenon which could explain the low sulphate figures present in the glacier. Other
researchers such as Bales (1989) however remain sceptical over the matter after lab
experiments showed that ice grains do not preferentially absorb ion species. The true answer

remains in doubt and the results seen in this study must be treated with this uncertainty in
mind.

3. Additional sources. The most likely explanation for the enrichment seen is the operation of an
additional ion source in the area. As far as this goes there can only be two - either there is
some ion input due to weathering, or atmospheric pollution is being deposited on the glacier
and is increasing concentrations. Ternary plots show that most of the sites lie well away in
influence from a natural sea salt source - a discovery which only pollution or weathering can
explain. The difficulty is in identifying which is causing the enrichment. The geology of the
area lends itself to quite intensive weathering, particularly of the freeze-thaw variety. Despite
this though there is no denying that atmospheric pollution could be playing an important role.
especially since the

climate and topography of the area lends itself to such pollutant deposition.

Conclusion

For the moment this study can only go so far. The results show a clear pattern of enrichment in
many of the ions tested. As explained previously there are several reasons which could be used to
explain this phenomena. It would be desirable to determine whether the pattern seen is pollution
or weathering induced. Unfortunately such a clear cut causal factor is unlikely to reveal itself and
is unrealistic to expect. Despite this however, a series of experiments which will take place over
the next few weeks should reveal whether the rocks of the region possess the ability to enrich the
ion content of the glacier to the degree discovered. Assuming that the results are negative then
there is little doubt that at least East Greenland’ glaciers are being polluted by atmospheric means
- a potentially significant finding and one which will add weight to the current ideas associated
with the unwitting contamination of what is regarded as an untouched and pristine environment.
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Skiing and Climbing
SKi boots (+ yeti gaiters)
Cables T

SKis + poles

Skins and skin glue
Pulk (260L )

Ortileib sack - large
100L rucksack + plastic liner
Plastic boots

Gaiters

Crampons

Ice axe

Rock boots

Alpine harness

3 Prussik loops

3 Screwgate krabs
Descender

Helmet

Camera (polariser, spare batts, cleaner,

film)
Mountaineering glasses

Clothes

Sunhat/cap

Woollen hat
Headover/balaclarva
2 sets of thermals
Fleece

Salopettes
Waterproof jacket
Ron Hills

3 pairs walking socks
3 pairs of underwater
Duvet Jacket
Waterproof over-mitts (lined)
Thin fingered gloves

Camping

Sigg water bottle

2 Mess tins

Plastic pint mug
Knife, fork, spoon
Penknife

Sleeping bag + liner
Goretex bivvy bag
Thermarest- full length

Kit list
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Bits & Bobs

Diary+pencil

2 novels

Small first aid kit: antiseptic wipes,
plasters (esp. finger-end plasters), zinc
oxide tape, Paracetamol. Needle and
thread.

Lip salve

Moisturiser (Nivea/Neutrogena/Vaseline)

High factor (>25) sun tan lotion (large
bottle)

Toothbrush/paste

Insect Repellent (for coast)

3 Flatpacks of Toilet paper in plastic bags

Spare straps - 2x2m, 2x50cm

Spare laces

Headtorch

Nail clippers

Razor?

Group Equipment for Six

3 MSR shakerjet stoves+spares

2 3L mess tins +lids+handles

3.5L kettle

2 ortileib water sacks

Mess Tent

3 Quasars

2 Snow Shovels

Ski wax

Skins glue

Nikwax

GPS System/compass

Tough bin liners for rubbish.

Mending kit: Hacksaw, adjustable spanner,
hand drill, small file, Allan key (ice
axes), 2 screwdrivers, pliers (for
extracting stove cleaning wire), epoxy
resin, freezer bags and twists, rubber
gloves (for washing up and mending
stoves), spare sunglasses, crampon straps
and bolts, misc. nuts and bolts and large
washers, screws, roll of wire, cooker
spares Kits, tough thread and needles.
waxed cotton and puncture repair kit (for
Yeti Gaiters), spare tent and clothing
patches spare, straps/webbing, carpet
tape and insulating tape and brown tape,
first aid handbook, spare lighters in
waterproof bag (flints are water
soluble!), fresh garlic.

First aid Kit: see other appendix
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Personal kit list notes

. . ) ” N SEany
51““?"“ Bag Down or \\nlhcflc : Must be -200C rating @ Make sure it s clean

Sleeping Bav Lx\'h\ \\uohi cotton : Whoever is tn my tent HAS to have one They

Liner soak up sone smiell. and after © weeks., you can he n“(n\\lli\ seal it (or
bum 1it!)
Bivvy bag Esse le tor l\*\\ n Sleeping Bag users © Almost essential if you want to

1gloo or snow hole : MU ST be 100% breathable (i.e. no Nvlon ground
sheets) @ Goretex or l\‘ e\ W hich s d\a.l;\r

| Themma-rest  The alternative is (i) a wet \locpm\‘ bag from condensation on your
Karrimat. (11) sleeping in a bivvy bag tor the whole expedition, or ()
taking 2 Extrenme Karnimats - have cost as much and weigh more @ A
good investment!

‘s

U nderwe;lr

Therc‘ 18 DO pomt h\\\ ing 2 dry pairs spare all the time - but | is desirable

-~
R

3 Socks

(]

1 Ronhlll\ Or simular - it can get hot \knnv i the sull sunshine.

I Warm leg ware Helly Hansen Sallopettes are great : Be careful with fleece trousers,
make sure they are really warm : Skiing sallopettes are OK : They will
need to be warm enough so vou can sit on snow at a belay for 30mins
and still feel vour bum.

2 Thermal Top\ The lenr the fit. lht warmer.

2 Mid-Layer -\sam hm:s\ stuft isn't as warm as it could be.
Tops
1 Thick Fleue Or plle or a jumper!
| Shell Top Goretex / Pertex / Ventile... Must be breathable. Make sure it has a
good hood.
! Insulated Not essential, but very nice tor sutting around in | C amp, \toppmv tor
Jacket lunch

| Shell Le\v ware  Goretex / Pertex / Venuile... Needn't be a separate layer (1.e. same as
warm leg wear) - remember vou will end-up sitting on snow while
climbing : Don't get anything too expensive unless you know vou don't
trip over your own crampons - it'll only end in tears!

-

2 Thin Gloves Something to skiin (full finger gloves) : Also something tor around
camp. Remember synthetic gloves and cookers don't mux - 1.¢. wool
fingerless gloves are the job.

| Thick Gloves  These can't be too warm : For use in bad whether, climbing, and

warming hands up FAST : Must be breathable : Knuckle protection s a
big plus when climbing : Don't get massively oversized nutts.

Head ware Vital that you can cover your head AND FACE : 1t we have to skiinto a
blizzard you want ZERO exposed skin, but remember vou need to
breath, and not fog up goggles as well @ Must be disunctive in photos!

Ear Band Unless you have bastard-hard ears, you'll need this even on the good
davs.
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| ~Sun glasses UV cverything proof @ Side shading bits : Non glass lens
I Goggles Some like them, I hate them @ A must in case we have to ski in windy
4 whclhu |

I Ruck Sack Stmng and durable enough to withstand 50% body weight loads : Larger
the better, but AT LEAST 65L : Attachment points arc useful @ side

| straps are essential for carrying skis, sledges.

I Teeaxe Suitable for general mountaineering : No walking stick impressions
please (<=70cm) : a "technical” head is better when it comes to
climbing.

I Crampons Good condition, 12 points : MUST be wearable and tested (step-in's are

'~ best for climbing BUT (i) they must stay on Koflachs, (ii) They must
not induce pressure hnusmg to the Achilles tendon.
Climbing Able to be put on over crampons : ddjustdblb cnough to go over warm
- harness clothing : If you have a cragging harness, it may be worth getting a
DMM Alplmst
2 | Screw gate ‘ For YOUR harness
Kldb\
2 Smp gatc For YOUR sack
Klabe
2 4ft prussik
loops
1 2ft prussik
k)()pS ‘
I | Helmet FA proper one please (no builders hard hats!)

1 Watel bottle

f Sigg : | litre : blue : Anything else you'll regret

1 Mug

~ plastic : | pint : INSIDE your ruck sack or I'll have to kill you

2 Mess tins

| Military type : ROUNDED CORNERS, or you wash your own!

1 | KFS (or SSS)

| Pen knife
1 Compass

| Personal
medical kit

' Sun Block

‘ ALip salve
2 ‘ Lighter

' Duiry

3 Pencils

Washing stuff

[.oo roll

- Wllh tin opener

~ You'll have to search out the food you can cut! Spoons go missing, and
- that is a real disaster - take at least 2, and a secret reserve (big spoons
get more 3]

F01 tho bits that you know you'll need (plastus zinc oxide tap...) more
advise later

T Factor lots (<=15) 7

(Toothpaste usually ends up on Smash if its mint flavour)

Do your sums carefully!
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STANDARD MENU A

STANDARD_MENU B

BREAKFAST Por porson  Total BREAKFAST Per person ol \
Muesii 100 600 grams Porridge 70 420 grams
\ Kippers 0.33 2 ins Mackerel in Ol 0.5 2 g
‘ Mik 0.83 5 pints Milk 982 3 finis
. Tea 1 6 bags Tea 8 ags
\ Sugar 50 300 grams Sugar 50 300 grams
| LUNCH LUNCH \
‘ HLB's 200 1200 grams HLB's 200 1200 ‘grams |
Marg 42 250 grams Marg 42 250  grams ‘
' Comed Beef 0375 2.25 tins Pilchards 0.375 2.25 tins \
: Chocolate Spread 0.125  0.75 jars Jam 0.125 0.75 jars
Mars Bar 1 6 bars Snickers 8 bars
Club 1 6 bars Trio ! 8 bars
Crunchy Bar 1 6 bars Tracker 1 6 bars \
Boiled Sweets 5 30 sweets Boiled Sweets 5 30 sweets |
|
TEA TEA ‘
Dehy 1 017 1 box Dehy 2 0.125 1 box
Pasta 70 420 grams Rice 70 420 grams |
| Dehy Veg 30 180 grams Dehy Veg 30 180 grams
Hot Crunch 0.33 2 packels Dried fruit 0.25 1.5 packets
Custard 0.33 2 packets
l Tea 2 12 bags Tea 2 12 bags ‘
| Hot Chocolate 1 6 _sachets Hot Chocolate 1 6 _sachets
=
- SCHWEIZERLAND 1996
|
b
\ STANDARD MENU C STANDARD MENU D
|
| BREAKFAST Per person  Total BREAKFAST Per person Total
\ Muesli 100 600 grams Porridge 70 420 grams
Mackerel in Tomato 0.5 3 tins Mackerel exotic 0.5 3 tins
Milk 0.83 5 pints Milk 0.83 5 pints
Tea 1 6 bags Tea 1 6 bags
. Sugar 50 300 grams Sugar 50 300 grams \
| LUNCH LUNCH 1
HLB's 200 1200 grams HLB's 200 1200 grams |
Marg 42 250 grams Marg 42 250 grams |
Tuna in Oil 0.5 3 tins Tuna in Exotic 0.5 3 tins |
Honey 0.16 1 jars Mamalade 0.16 1 jars |
Mars Bar 1 6 bars Snickers 1 6 bars
Club iU 6 bars Trio 1 6 bars
Crunchy Bar il 6 bars Tracker 1 6 bars
Boiled Sweets 5 30 sweets Boiled Sweets 5 30 sweets
TEA TEA
Dehy 3 0.16 1 box Dehy 4 0.16 1 box
Yeomans 56 336 grams dry Pasta 70 420 grams |
Dehy Veg 30 180 grams Dehy Veg 30 180 grams |
Trifle 0.33 2 packets Dried fruit 0.25 1.5 packets |
Soup 1 6 sachets Custard 0.33 2 packets |
[ | Tea 2 12 bags Tea 2 12 bags
| Hot Chocolate 1 6 sachets Hot Chocolate 1 6 sachets
[
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|_Food "shopping list"

'SCHWEIZERLAND 1996

Muesli

Porridge

Kippers

Mackeral Fillets in sauce 1
Mackeral Fillets in sauce 2
Healthylife Biscuits
Corned Beef

Pilchards

Tuna in sauce 1

Tuna in sauce 2

Mars Bars 100g
Snickers 100g

Crunchy Bars

Pasta

Rice

Yeoman's / Spicy Spuds
Dried Fruit

Custard

Hot Crunch

5 pint

Dehy Meal (McDougalls, Beanfeasts etc)
Margarine

Primula

Salami

Triffle

Jelly

Jam

Honey

Chocolate Spread
Marmalde

Mayo

Pepperami

Hot Chocolate
Tea bags
Cup-a-soup

beer etc.)

Plastic Bags - small
Plastic Bags - medium
Plastic Bags - large
Card Board boxes
Plastic drums

Specials (condensed milk, white chocolate,

22 kg
16 kg
150 tins
150 tins
150 tins
400 packets
28 tins
28 tins
40 tins
40 tins
200 bars
200 bars

100 packets
50 packets
60 bottles
50 boxes

25 500g tubs
30 tubes

30 sticks

15 packets
15 sachets

sticks

13 Kg
1000 bags
110 sachets

1000 bags
500 bags
100 bags
10 cubic metre's worth
5 cubic metre's worth
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