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OBJECTIVES 
The principal scientific aim of the expedition was to investigate two 
aspects of the Himalayan ecology. The Botanical Project examined 
differences in the physiology and structure of plants at various 
altitudes. This study was carried out in the hope of revealing specific 
adaptations made by plants living in the hostile high altitude 
environment. The Dental Strontium Project examined strontium 
levels in the teeth of life-long vegetarians and non-vegetarians. The 
study was designed to test a hypothesis which suggests that dental 
strontium levels can be used to characterise the dietary patterns of 
both modern and fossil populations. 

GENERAL ACCOUNT 

PREPARATIONS FOR THE TREK 

M.E. writes: 
After nine months planning and fund-raising, we gathered in London 
on the 23rd of July for a final packing and weighing session. Though 
Thai Airways had granted us 90 kilos free excess weight on the flight to 
Delhi, we had difficulty reducing the weight of our luggage to within 
the total allowance of 190 kilos. The initial weigh-in of our equipment 
totalled 260 kilos. Our incentive to stay "underweight" was 
considerable; excess weight charges were calculated as 1%  of the first 
class airfare - in our case £9 per kilo. Nineteen boxes and rucksacs 
were emptied, non-essential items removed, repacked, then heaved 
onto a rickety bathroom scale for the bad news. In the end, Mark 
struck upon an innovative idea, and we succeeded in bringing the 
weight of the equipment destined for the hold within the limit. 

We looked an eccentric lot as we walked towards the Thai Jumbo jet 
on the morning of the 24th. Wearing weighty leather hiking boots, and 
with the heaviest ropes and other equipment draped around our 
shoulders, we had clothed ourselves with excess weight 

Delhi was hot and very humid. Unfortunately, we were told, the 
monsoons had not yet arrived in earnest and crops were suffering 
seriously. With the ill fortune of the farmers in mind, we were 
astonished to see roads routinely flooded so heavily as to make them  

impassable. Obviously, we were unprepared for the full force of the 
Asian monsoon. 

After four days in Delhi we flew north to Kathmandu, the capital of 
Nepal, to make final preparations for the trek. Through Mountain 
Travel, our agents in Kathmandu, we had arranged the hire ofa sherpa 
interpretor/cook who was to remain with us throughout our stay in 
the mountains. Nuwu Sherpa was small with strong mongolian 
features and a ruddy complexion (we later learned that the glowing red 
hue of Nuwu's face was not so much due to its exposure to the 
elements as to Nuwu's propensity to drink). Like many of the men 
from his village of Thangboche at the foothills of Mt. Everest, Nuwu 
had spent a large portion of his life involved with mountaineering 
expeditions. His father had been a member of Sir Edmund Hillary's 
Everest expedition in 1953, and Nuwu himself had accompanied 
expeditions to Everest, Daulaghiri, Annapurna I and Lhotse. At the 
urging of Mountain Travel we also hired another sherpa to assume the 
role of assistant to Nuwu. Nuwu's assistant, Mg Nima, was hired 
sight unseen. Three weeks prior to our arrival in Kathmandu a runner 
had been sent to Ang Nima's village, eighteen day's ditant, to give 
him word of our expedition. He had not arrived. 

Five days were spent in Kathmandu, meeting with the dentists 
involved in the Dental Strontium Project, buying provisions and 
obtaining official permits for the trek. The selection of food and 
mountaineering equipment available in Kathmandu was far greater 
than we had imagined. Small stalls sold food for trekkers and specialty 
mountaineering shops were common, mostly selling the relics of 
earlier climbing expeditions. It is considered customary for large 
expeditions to let sherpas and porters retain as a gift the equipment 
issued to them. Most of this gear finds its way to the markets of 
Kathmandu (This practice has become so established that some 
recent expeditions have noted that sherpas were reluctant to wear 
warm clothing that had been issued to them - so as not to decrease 
its resale value!) 

Our proposed route involved a circumnavigation of the Annapurna 
Range (see map) with a month's detour to Lake Tilicho (16,500 feet) 
where we intended to carry out the bulk of the botanical project. 
Though we intended to eat in local villages during the treks to and 
from Lake Tilicho, the lake itself is in a completely uninhabited area, 
two days walk from the nearest village. 

Our final days in Kathmandu were spent touring the markets with 
Nuwu, buying sufficient food and provisions to sustain us at the lake 
for four weeks. Once food staples had been purchased we were able to 
calculate the number of loads which had to be portered to the camp at 
Lake Tilicho. Food and equipment (exluding our own loads) totalled 
1200 lbs. Estimating a 70 lb load for each porter, we would require 17 
porters, bringing the size of the expedition to an unwieldy twenty-
four. Our plan was to have Nuwu hire porters in Kathmandu. These 
porters would be maintained only until we reached Lake Tilicho. 
After our month's stay at Tilicho we would hire porters from local 
villages for the trek back to Pokhara. 

The transport of our money in the hills posed something ofa problem. 
We had been warned that only banknotes ofvery small denominations 
were accepted in rural villages. We needed a considerable amount of 
cash to pay the salaries of our porters and sherpas as well as for our 
food and lodging in the villages. Two days before our departure we 
commissioned a carpenter to build a ngged wooden chest which 
could be fastened with a lock. For good measure we painted the words 
"TOILET PAPER" on the lid of the box, and for the illiterate provided 
a pictorial rendition of the chest's supposed contents. At the start of 
the trek the chest was filled to capacity with several thousand 1,5, and 
10 rupee banknotes. 

The rental of a bus had been arranged for the morning of August 3rd 
which was to take the whole expedition west to Dumre, the village at 
the start of our trek. Our sherpa, Mg Nima, needless to say, had still 
not arrived in Kathmandu. Details of our route were left with our 
agents at Mountain Travel and we were told he would easily catch up 
with us. Though dubious about this arrangement, we were left with 
little choice. 

We had not met our porters prior to our departure and our first 
encounter with them, while loading the bus in Kathmandu, was 
something of a disappointment. For the most part they were very 
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young (the youngest boys were only 14), lean, even sickly. Some could 
not have weighed much more than the loads they were expected to 
carry. Most had no shoes. Smoking incessantly, they did not speak 
much among themselves. Periodically, choruses oftuburcularcoughs, 
the clearing of mucus and spitting of phlegm interrupted their silence. 
Once under way in our rickety bus, our undernourished group must 
have looked more like a brotherhood of the infirm heading for some 
mountain sanatorium than members ofan expedition hoping to reach 
the highest lake on earth. 
P.T. writes: 

As our battered Mercedes bus followed the winding road west to 
Pokhara, it became apparent that rural Nepal was a different world 
from the mystique of Kathmandu. The terracing of virtually every 
piece of land testified to the effort required simply to feed the 
population. Meandering through the intensely green hills was the 
Trisuli river, flowing west to a gap in the Himalayan foothills where it 
turns south to flood the Indian plains. The monsoon rains had not yet 
begun, but were due very soon. The river flowed sluggishly, but 
clouds hung around the hills and there was an expectant humidity in 
the air. To pass the time, the porters began to sing. Soon we joined in. 
As our bus rattled on, local villagers turned their heads, smiling at the 
incongruous sound of English folk songs in competition with 
Nepalese favourites. 

At two o'clock in the afternoon we reached Dumre, the village at the 
start of our trek. A roadside town on the main Kathmandu-Pokhara 
route, Dumre's wooden shanties somehow reminded us of the 
American old west. Surrounded by a large circle of curious villagers, 
we unloaded the bus, had a quick bite to eat, and set off. Within a few 
minutes we had reached our first obstacle. A river had recently 
changed course and now flowed directly across our intended route. 
We pulled off our boots and socks and, clutching each other for 
support, made the first of many river crossings. Ahead, twelve days 
away and, thirteen thousand feet higher, was Tilicho Lake, our 
destination. 

Lowland Nepal is not for the lover of solitude. In a region where all 
available land is cultivated, both settlements and trekking routes tend 
to follow the fertile river valleys wherever possible. We were to follow 
the Marsyandi river, a grey torrent laden with mica, to its glacial 
source at Lake Tilicho. 

Our contact with the local villagers was both close and distant - we 
often slept in the home ofone of the village's families, yet we were only 
able to communicate to our host through our Sherpa guide. The first 
few days were strange; much time was spent lying on the floor of 
smoke-filled rooms, often hungry, listening to a babbling Nepali 
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discourse and pondering the delight of a Ia carte "Scrawny Chicken 
bone Curry", a delicacy usually introduced to us in living form prior to 
the meal. 

The climate during the first few days of the trek was typically 
subtropical. The vegetation was lush, and the trail fairly easy going. 
Western lethargy, the heat, and mosquitos caused the most initial 
concern. The rains had now begun but were mainly restricted to 
downpours during the night. On several occasions, rain dances and 
monsoon festivals greeted us as we entered a village. Rain during the 
day was welcome at this stage, providing a break from the oppressive 
heat. 

While eating lunch in a small village on the third day of the trek, we 
were approached by a smiling young Nepalese man clutchinga note. It 
read, "This is Mg Nima who will be assistant sherpa/cook to Nuwu". 
It was signed by our agent in Kathmandu. Mg Nima turned out to be a 
very likable, sensitive man and we were happy to have him join the 
expedition. 

As we moved further north and higher in altitude, clouds became less 
common and the sun began to feel much stronger. The occasional 
stream or waterfall was greeted with more than a little enthusiasm. 
Our walking would begin about 7.30 am and continue until around 
10.00 when tea would be taken. Tea breaks most often took place on 
the front porch of a villager's house, the tea strainer was a punctured 
old Nescafe tin and milk came fresh from the buffalo. At 1.00 pm we 
would stop for a long lunchbreak, almost always eating the local staple 
"dahl baht" (rice and lentils). Normally we reached our night stopover 
by 5.00 pm. Our accommodation varied from a dirt floor to one of the 
"hotels" along the route. Trekking has provided an important source 
of income for many of the valley villages and "hotels" are particularly 
common in regions such as the Kali Gandaki gorge that have been 
open to trekkers for some time. Along the Marsyandi valley such 
facilities are very much in the early stages and much of the original 
nature of the villages is preserved. 

As we moved further north, thatched houses gave way to those of 
wood and later stone. The trek progressed through an extraordinary 
range of climates, vegetation and ethnic groups. As the features of the 
villagers gradually became less Indian and more oriental, we began to 
see Buddhist culture replacing Hindu culture. In haphazard piles 
marking forks in the path, hilltops or entrances to villages we saw 
Buddhist prayer stones, intricately carved with the mantra "Om mane 
padme hum". At an altitude of8000-9000 feet the valley narrowed and 
the Marsyandi River took on a more violent character, thundering 
beneath the flimsy webbing of the rope bridges we crossed. The 
leeches, which had earlier been our constant and intimate 
companions, were less common as the ground and foliage became 
drier. On reaching the village of Chame, six days from the start of our 
trek, we entered pine forests for the first time and gained our first view 
of the snow-covered peak of Mnapurna II. 

We now climbed steaoily through temperate coniferous forests. 
Eventually, with the spectacle of an immense rock bowl to the north, 
we entered the Manang valley. The sense of isolation and beauty here 
was very special. The Manaimg valley runs along the northern side of 
the Annapurna range, some 30 miles from the Tibetan border. 
Because the valley is shadowed from the heavy monsoon clouds, 
spectacular views of the peaks could be seen. Villages along the route 
were perched precariously on the valley sides. Each dwelling had 
rough stone walls, a flat earth roof and a long Buddhist prayer flag. 
The walking was easy and pleasant. Fields of pink buckwheat were 
cultivated along the lower slopes of the valley, and in the upper 
meadows of the valley long-haired yaks could be seen grazing. 

The village of Manang is set into a rock outcrop near the point where 
two large tributaries come together, forming the Marsyandi river. 
Manang is not a very picturesque village. Its square stone houses have 
few windows and the streets are narrow and dark. The houses have 
been designed to survive the bitter winters at nearly 12,000 feet; 
aesthetics are less important. 

The Manang people are well known as smugglers. Some years ago the 
Nepalese government, in an attempt to aid the isolated Manang 
villagers, granted them exemptions from trading taxes. The 
government's generosity turned out to be excessive. Within a decade 
the Manang community was making great profits in the gold and  

precious stone markets, and was rapidly becoming dominant in other 
areas of trade. The concessions were rescinded - but too late. By this 
time the villagers had cornered the black market trade and were 
experts in the loopholes of Nepalese law. It was an extraordinary 
experience to talk to villagers, in an area as remote as Manang, who 
had been to Singapore and Hong Kong on what they termed "business 
trips". 

M.R. writes: 
After spending two days in Manang we trekked on to Kangsar, the last 
village we expected to see for some time. From Kangsar to Tilicho was 
uninhabited. 

Leaving Kangar, we climbed steeply for over an hour through pink 
buckwheat fields, and unexpectedly found ourselves in yet another 
village, Upper Kangsar. This remote village was perched on the side of 
a steep valley, affording a superb view of the route we had taken. The 
trek from Kangsar to Lake Tilicho normally follows a tributary of the 
Marsyandi river which has its source at the lake. However, due to 
recent landslides on both sides of the river we were unable to take this 
route and therefore were forced to take a longer (3 day) high altitude 
route which took us north, over a ridge behind Kangsar, and down to 
the lake. 

On the way to the lake, we spent our first night at high-altitude. At 
15,000 feet we were exhausted and suffering from the effects of the 
altitude, primarily bad headaches and breathlessness. We stopped in 
the late afternoon and set up our camp for the first time. Our four tents 
and two tarpaulins were stretched to capacity to keep everyone dry 
during the heavy rains that fell that night. At 5.30 in the morning we 
were astonished to be brought hot cups of tea in our tents - our 
sherpa's had somehow managed to start a cooking fire despite the 
deluge. 

The mild altitude sickness we all suffered served as a warning and we 
dropped down to 14,000 feet for the next night. Two of our porters had 
shown more serious symtoms ofaltitude sickness during the previous 
night and they asked to be discharged at this point. This necessitated a 
redistribution of the loads among the remaining porters, but it did not 
seem to hinder progress. 

Three days after leaving Kangsar we climbed over a ridge and saw our 
first breathtaking view of Lake Tilicho. The lake was much larger than 
we had expected. Enormous cliffs of blue glacial ice formed the 
western perimeter of the lake. The eastern shore of the lake rose 
gradually into an alpine meadow dotted with flowers. We set up an 
initial camp on a low ridge above the lake and paid off most of the 
porters, who immediately headed back for Kathmandu. Our two 
sherpas and three porters remained with us. Each day the porters 
would make the exhausting journey to lower altitudes to collect wood 
for fuel. 

Aftcm 2 days of lnlual sorting 0t equipment we set up our final camp in 
the alpine meadow on the eastern side of the lake. The view from our 
tents was spectacular. Rising 8000 feet above us on the western side of 
the lake Nva3 a Ocam vertical WaIl 01 snow and ice. Avalanches 
frequently tumbled down the wall causing large chunks of ice to 
plummet into the lake. This had the rather surreal effect of producing 
ocean-like waves on the eastern lakeshore by our camp. 

At this point we assembled our measuring equipment and began 
collecting data on the alpine flora for the botanical project. The first 
weeks were very productive and a large number of species were 
collected and physiological measurements taken. Microvoitmeters, 
solarimeters and thermocouples captured the attention of the sherpas 
and porters when they were not collecting wood or cooking. 

Soon after our arrival at Lake Tilicho, Paul suddenly went down with a 
stomach bug. He refused food altogether and soon began to weaken 
considerably. After 5 days he developed a rather nasty throat infection 
which made matters still more serious. We were two days trek from 
the nearest village and a good deal further from proper medical 
facilities. Mtibiotics were administered (see Medical Report), and 
these fortunately led to his gradual recovery. 

After two weeks, the weather, which had been reasonably good at first 
(rain or snow at night but sun during the day), suddenly changed for 
the worse. It rained heavily, day and night for 5 days. At first we passed 
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the time (the botanical work could not be carried out in the rain) in our 
"Dining Tent" (a stone wall covered with one of the tarpaulins), 
playing games of scrabble, cards, charades and reading. Eventually, 
however, the rain got the best of us. Our down clothing and sleeping 
bags were getting wet and we felt that we were wasting valuable time 
waiting out what seemed to be an interminable storm. We thus 
decided to abandon the Tilicho camp somewhat earlier than we had 

planned. 

Our time in Pokhara was spent sorting out our equipment and 
enjoying the foods we had missed. We sadly had to say farewell to our 
Sherpas who were anxious to get back to Kathmandu for their next 
assignment. Several days were spent visiting the local hospitals and 
meeting the dentists who had been accumulating large containers of 
teeth for the Dental Strontium Project. We then returned to 
Kathmandu before making our way to Delhi by train. 

THE BOTANY PROJECT 

C.C. writes: 
On the morning of the 28th of August we set off from Lake Tilicho. A 
few porters had been recruited from the village of Kangsar to help us 
with the loads, but we still had to carry unusually heavy packs in order 
to complete the move in one trip. Our trek back to Kangsar was very 
long and difficult. Despite the extra oxygen present as we descended 
to lower altitudes, we were all unfit and stiff after 2 weeks of inactivity 
at the lake. 

We planned to reach Kangsar that evening by taking the shorter, more 
direct, route along the banks of the Marsyandi River. This involved 
traversing unstable scree slopes along the river valley which were 
prone to landslides. To make matters worse, it poured with rain 
during the traverse. We did not arrive in Kangsar until well after 
nightfall, soaked and exhausted but happy to be sitting in front of a hot 
fire. 

We left Kangsar two days later to cross the Thorung La pass (17,700 
feet). Our crossing of the pass was memorable for the appalling 
weather conditions (high winds and heavy snow) which prevented us 
from injriying what are reputed to be some of the most beautiful views 
of the Annapurna range. However, as soon as we crossed tue pass, the 
clouds cleared revealing the and Tibetan plateau with the village of 
Muktinath nestled in pink fields of buckwheat. With Dhaulagiri 
looming impressively to the west and Nilgiri to the south, we followed 
poplar-lined irrigation canals down to the village. 

The temples of Muktinath are considered sacred by both Hindus and 
Buddhists. Burning jets of natural gas that emanate from rocks in 
some of the temples are highly revered and the black ammonite fossils 
found in this region are considered holy and are kept by Hindus all 
over India and Nepal. 

Much to our relief, we had finally reached an area of rain shadow, and 
were happy to be in constant sunshine again. We were also delighted 
to discover that our arrival coincided with the start of the annual 
harvest festival. Villagers from the entire region had travelled, 
sometimes for several days, on horseback to enjoy the festivities. 

The central event of the festival was a series of horse races which took 
place up and down the village's main thoroughfare. It was a colourful 
and exciting contest with the riders, for the most part, wearing their 
traditional Tibetan dress. The women wore intricately woven aprons 
and displayed their wealth in the form of large coral and turquoise 
beads which hung around their necks. We remained in Muktinath for 
some time after the festival to take a second series of botanical 
measurements and to collect additional plant specimens. 

On the 9th of September we began our trek home. We immediately 
dropped in altitude and soon reached the Kali Gandaki river valley. 
This region is more popular among trekkers than the Marsyandi valley 
and we found that both accommodation and meals in the villages 
were far more sophisticated than those we had experienced 
previously. The 6 day trek back to Pokhara followed the Kali Gandaki 
river as far as the village ofTatopani (4000 feet). The path then left the 
narrow river valley and climbed 6000 feet to cross the Ghorapani pass. 
At this point the monsoon hit us in earnest. The wet weather brought 
the leeches out in force and walking conditions became miserable. 
Despite constant checking of our legs and ankles, blood-gorged 
leeches were often found in our clothing at the end of each day. 

Our final decent into Pokhara was an odd experience for us. We 
crossed a forested ridge and found ourselves several hundred feet 
above city streets. Below us, car horns blared, pop music played, and 
the sharp smell of diesel fumes was instantly recognisable. We had 
seen no cars, heard no western music, and seen no electric lights for 
almost two months. 

AIM 
The central aim of the Botany Project was to investigate the 
adaptations made by plants to cope with the high levels of solar 
radiation at high altitude. The proportion of solar radiation that 
actually penetrates the atmosphere and reaches a plant is dependant 
upon the solar angle, absorption and scattering coefficients (which are 
complex functions of wavelength) and upon the depth, density, 
composition, and temperature of the atmosphere. Short-wave solar 
radiation incident upon a leaf is partially absorbed, partially 
transmitted and partially reflected. The component of the radiation 
that is absorbed is vital to the physiology of the leaf and hence for the 
whole plant. 

The morphology of a leaf also has an important influence on the 
quantity of radiation absorbed. In this respect there are differences not 
only between species but also between the various leaves of a single 
species. In addition, the orientation of a leaf will influence radiation 
absorption. Leaves that are permanently horizontal (e.g. rosette 
plants), will absorb the maximum amount of solar radiation. Thick 
leaves transmit less light than thin ones and cuticularization and 
hairiness influence the degree of relection from leaf surfaces. 

In the field, plant physiology was studied at two different altitudes. 
Measurements were made of solar radiation, leaf, air, and soil 
temperatures, windspeed and humidity. Preserved specimens of the 
plants studied were taken back to Cambridge for more detailed 
morphological examination. With this data we hoped to correlate 
physiological and morphological adaptations with the environmental 
pressures of high altitude. 

HELD SITES 
The study was carried out at two altitudes; 12,500 feet and 16,500 feet. 
Ideally a comparison would have been made of plants of the same 
species at each altitude. Unfortunately, the two sites were so different 
in climate and vegetation that this proved impossible. However, 
plants were chosen which shared a similar habitat and external 
morphology. 

At site 1(16,500 feet), an alpine meadow beside Lake Tilicho, a large 
number of plants were collected. The vegetation was low-growing and 
predominantly cushion or rosette plants. Two areas were studied, the 
alpine meadow (quite flat) and a steeper west-facing rocky slope 
adjacent to the meadow. The majority of the work was carried out on 
Lagotis kunawerensis which has very thick waxy leaves and Anaphalis 
var. monocephala which has hairy leaves; both are rosette plants. 

Site 2, at Muktinath (12,500 feet), was a rocky slope, also west facing. 
The area was much drier than site 1 with a completely different 
representation of species. The principal plant studied at this site was 
Leibnitzia mficoma, chosen because it had a habitat similar to that of 

L. kunawerensis. 

TAXONOMY STUDY 
A fairly extensive collection of the flora of the Lake Tilicho region was 
made. The plants were preserved in a flower press and identified with 
the help of the Natural History Museum staff on our return. 

Alpine Meadow 

Lagotis kunawerensis var. sik/dmensis 
Pedicularis globfera. Hook F. 

P. roylei maxim. 
P. oederi var. heteroglossa. Pram 

Anaphilis var. monocephala (DC) ai,yshaw 

Aster asteroides (DC) kuntze 
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