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Ulugh Muztagh: The Highest Peak on
the Northern Tibetan Plateau
Peter Molnar
Plates 41-44

In 1895 St George R Littledale led a caravan south from Cherchen, on the
southern rim of the Tak1a Makan, up and on to the Tibetan plateau. He was
accompanied by his wife, his nephew, 10 other assistants, and a pet terrier dog,
included to avoid the unlucky number of 13 participants. Their unaccom
p1ished aim was to reach Lhasa, some 1000km south of Cherchen, by travelling
nearly parallel and east of the route that had been taken by the French explorer,
Dutreuil de Rhins, two years earlier. While crossing the Kunlun range they,
like de Rhins before them, were impressed by the enormous snow-capped
double peak, in the local Turkic languages called Ulugh Muztagh or 'Great Ice
Mountain', that dominated the landscape to the east. Littledale's caravan
paused while he turned his theodolite towards the double peak and determined
the height of the higher peak to be 7723 metres-the highest in the Kunlun.

In 1985, on the basis of Littledale's observations, Ulugh Muztagh was known
as the second highest unclimbed peak in the world. (A 7756m peak, Namcha
Barwa, remains the highest.) Its successful ascent on 21 October 1985, by
Chinese (Hu Fenglin, Wu Qianxin, and Zhang Baohua), Uighur (Mahmud),
and Kazakh (Ardash) climbers, removed it from that list, but this happened
only just before it would have lost its ranking for less glorious reasons.

Although the heights of mountains are quoted to four or even five significant
figures, the numbers are rarely so accurate that the last digit has much
significance. For example, the height of Everest could easily be in error by
several metres, and that of K2 by several tens of metres.

Yet few mountains are so unknown that their quoted elevations are in error
by several hundred metres, as we discovered to be the case for Ulugh Muztagh.
The mountain is so remote that, as far as is publicly known, no European had
viewed it from the ground since Sven Hedin's sighting in 1900. That remained
the case until eight Americans, including myself, reached that area in October
1985. We were part of a joint mountaineering expedition, the first between
China and the United States. Our primary purpose was to climb Ulugh
Muztagh, but our secondary objectives were to determine its height and to
understand its origin and significance in the geologic history of the plateau.

The idea of an expedition to Ulugh Muztagh is one of Eric Shipton's many
legacies. In 1967, Bob Bates, a member of American attempts on K2 in 1938
and 1953 and leader of the third ascent of Mount McKinley in 1942, asked
Shipton how he might have lived his life differently. In his response Shipton
told Bates of Ulugh Muztagh. In 1975, Shipton introduced Ulugh Muztagh to
Nick Clinch, leader of expeditions that made first ascents of Gasherbrum I in
1958, Masherbrum in 1960, and Mt Vincent in Antarctica in 1967. (In doing so
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Map of the northern edge of the Tibetan Plateau, showing our route to Ulugh
Muztagh (solid line) and routes taken by European explorers at the end of the
last century. Elevation contours are given in km. KO! means lake and lagh
means mountain in the local Turkic languages. Heavy lines with teeth mark the
active faults that we saw at the bases of the Altyn Tagh, Akato Tagh, and
Chiman Tagh; the teeth point in the downdip directions of the faults. Dashed
lines with arrows emanating from them mark the trends of folds in the sedi
mentary rock north of Achik Ko!.
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he caused Clinch some embarrassment. Famed for his library on mountains and
mountaineering, both in hard copy and by instant recall, Clinch was shocked to
learn that there was a remote 7000-metre peak about which he knew nothing.)
When Bates and Clinch discovered that they shared Shipton's secret wish, they
joined together in a quest to climb Ulugh Muztagh.

For 10 years Bates and Clinch explored numerous avenues, trying to gain
access to the mountain. In 1980 they were advised that a joint mountaineering
and scientific expeditIon might have the greatest chance to gain permission to
enter that area. They were informed of my interest in the geologic evolution of
the vast mountainous terrain of central Asia, and decided to enquire about my
interest in the scientific aspects of their venture.

Fellow geologist B C Burchfiel and I were more than intrigued. We found we
could not resist the scientific possibilities intrinsic in a traverse across the
northern edge of the plateau towards Ulugh Muztagh. Neither of us are
climbers, so it was ostensibly for scientific reasons that we seized the opportun
ity to join Bates's and Clinch's expedition. That summer we were scheduled to
study the geologic evolution of the very north-east edge of the plateau in a joint
project with Chinese geologists; and in -June and July 1985 I was to be a
member of a joint British-Chinese expedition across the eastern part of the
plateau from Lhasa to Golmud, one of whose purposes was to determine when
and how the plateau had formed. Thus we would both be in China when the
rest of the American climbing team arrived.

The Tibetan Plateau, with its enormous, relatively flat area standing at a
height of more than 4500 metres, is one of the earth's most extraordinary
topographic aberrations. Accordingly, a knowledge of its geologic evolution is
fundamental to an understanding of how mountain ranges and high plateaux
form. Yet because so little is known about the geology of Tibet, only the
simplest ideas have been offered to explain its existence.

To a first approximation, the light crust of the earth floats on the more dense
mantle, but in accordance with Archimedes' principle, most areas with high
average elevations are underlain by deep roots of crustal rock that reach into the
mantle, much as tall icebergs must be buoyed up by large volumes of sub
merged ice. Indeed, the thickness of the crust beneath Tibet is exceptionally
great. The unanswered question is how Tibet acquired a crust approximately
double the normal value.

Two simple ideas about the origin of the plateau have polarized the scientific
community. One dates from 1922, when the eminent Swiss geologist Emile
Argand suggested that India was once a much larger continental mass than it is
now, and that its ancient northern third had slid beneath the whole of the
Tibetan plateau. Ifone were to drill through the top 35km of Tibet's crust, then
one would abruptly enter the top surface of what had been the northern part of
India 50 million years ago. The second idea, first put forth in 1973 by two
British geologists (John Dewey, now at Oxford University, and Kevin Burke,
now director of NASA's Lunar and Planetary Institute in Houston, Texas),
postulates that Tibet, before it rose as a plateau, was roughly twice its present
size. When the northward-moving Indian plate encountered the south coast of
Asia, some 1000 to 2000km south of southern Tibet's present position, it did
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not dive beneath Tibet but rather compressed Tibet in front of it, doubling
Tibet's crustal thickness.

Although one can imagine numerous scenarios in which India might have
been underthrust beneath Tibet or the Tibetan crust compressed in its north
south dimension and thus thickened, the rwo basic schemes should have left
very different kinds of geologic evidence. For the fIrst, one can imagine the
deformation of Tibet, while India slid beneath it, to be like that of a bedspread
when a child, escaping a tickling hand, crawls farther and farther beneath the
covers. Folding and wrinkling of the bedspread would be slight, but objects
lying on the bed would slide down steep gradients formed as the child raised the
covers. On the other hand, north-south compression of Tibet's crust would be
more like the pushing back of the covers of a bed before getting into it, causing
them to fold and wrinkle. Thus, by analogy, if India had been underthrust
beneath Tibet, we might expect sediment to have been shed northward from
the plateau, with subsequently younger sediment farther north shed from
systematically younger, northern edges of the plateau, but there would be little
deformation of these sedimentary rocks. If, instead, Tibet had been com
pressed substantially, the rocks on the plateau, young and old, should be folded
and thrust on top of one another. BurchfIel and I felt that a clue to the solution
of the controversy might lie in the region of Ulugh Muztagh.

So it was with impatience that we awaited our departure southward toward
the Kunlun and away from Urumqi, the capital city of the Xinjiang Auton
omous Region, and the site of Chinese offIcialdom at its most ceremonious. The
nature of our expedition demanded extensive formalities. Not only did we
comprise the fIrst joint Chinese-American climbing expedition, but our venture
was to highlight the 3D-year anniversary of the Xinjiang Autonomous Region
becoming part of the People's Republic of China. Our expedition's honorary
chairman was George Bush, Vice-President of the United States, and our
honorary leader was Senator Dan Evans of the State of Washington. The
Chinese honorary chairman was Governor Tehmer Devamette of Xinjiang. The
leader on the Chinese side was Lu Ming, Director of the Xinjiang Department
of Sport, an active participant who saw the importance of such a joint
expedition. Although she did not join us on the mountain, she strove in other
ways to ensure our success.

Finally we eight Americans, together with 16 Chinese climbers, and 30 other
Chinese-deputy leader, drivers, cooks, geologists, journalists, a doctor, radio
operator, translator, etc-set off. Anyone believing in omens would have been
alarmed almost at once, for we promptly met delay. First, a jeep took a turn too
quickly, and one of our Chinese geological colleagues, Zhao Ziyun, was injured
as he flew from the back seat forward through the windscreen. Later that day
one of the huge caissons collided with an oncoming vehicle.

BurchfIel and I were temporarily distracted from these misfortunes,
however, for our fIrst glimpse of the Altyn Tagh,' or Golden Mountains,
revealed a precious secret. A clear recent fault marked the base of this range,
implying that the northern edge of the plateau is actively being overthrust
northward onto the Takla Makan, or Tarim Basin. As we continued southward
and higher, we saw similar active faults at the bases of other, more minor,
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ranges. The whole of the northern edge of the Tibetan plateau, approximately
100krn in width, is being compressed, with each roughly easterly-trending
range being overthrust on to its adjacent valley or basin.

This tantalizing evidence for active compression both ignited our curiosity
and fuelled our frustration, for we had signed a scientific protocol that
permitted us to go no more than 100 metres from the road. Since, in fact, there
was no road south of the Akato Tagh for nearly 500krn to Ulugh Muztagh, we
struggled for new definitions of 'the road' and for excuses that might bring ~ur
jeeps and trucks closer to the rocks. These struggles were of no avail, however,
because transporting our party, 54 people in all, to Base Camp was a heavy
responsibility for the Chinese leadership, and subtleties of the sort we imagined
seemed to them nuisances rather than sensible requests.

The seemingly easy business of driving overland across relatively gentle
terrain, for which good maps exist, offered unexpected frustrations. On two
consecutive days, one jeep and one truck departed early. Two members of our
party, Jeff Foott, known for several first ascents of difficult rock climbs in the
US and New Zealand, and especially as a wildlife photographer, and Dennis
Hennek, also an excellent photographer but better known for technical clim
bing (El Capitan, Trango Tower, Baffin Island, Gaurisankar, etc), hoped to see
and to photograph wildlife before the rest of our caravan disturbed the animals.
In addition, our camp management wished to set up the next camp and to have
dinner prepared when the rest of us arrived. Neither plan was accomplished.
On the first day these two lead vehicles got stuck in the sand and had to wait
until others arrived and pulled them out. On the second day they deviated from
the route and drove two hours until stopped by a cul-de-sac. While catching up
with the rest of us, the truck again became stuck, and eventually was aban
doned so that we could all sleep together at the planned camp-site near the lake,
Achik Ko!. Unfortunately not only all of the cooking gear but all of our sleeping
bags and personal belongings were stuck with that truck.

While waiting for our midnight dinner, we joked about making mountaineer
ing's most ignominious bivouac. Nick Clinch, who claims that he once held
briefly the world record for the highest incineration of an (initially) occupied
tent, prepared the rest of us for a long sleep sitting bolt-upright in the jeep.
Only two of us had sleeping bags. These two tried in vain to persuade the rest of
us that we needed the bags more than they did, while the other six of us
preferred to shiver rather than to bear the guilt of sleeping well while others did
not. Eventually our ignominy was averted when our gear arrived, but not
before Dennis Hennek discovered and helped himself to one of the 12 new
sleeping bags brought from the US for the Chinese climbers, who now
numbered 16 and had no formula for dividing this and other gear among them.

That night, 30 September 1985, we should have realized that October was
late in the season, for Pete Schoening donned his long underwear. It was
Schoening who belayed six others after a tumultuous fall in a storm on K2 in
1953, and who, with Andy Kauffman, became one of the only two Americans to
make a first ascent of an 8000 metre peak, Gasherbrum I, in 1958. Schoening
had stayed active, climbing McKinley three times and Pik Kommunizma in the
Parnir, but never had he required the aid of long underwear. Our record for
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ignominy might have made a good joke in retrospect, but, without sleeping
bags, our night at only 4300 metres would have been a cold one.

The disorderly arrival at Achik Kol assured us a day's rest for acclimatiza
tion. Burchfiel and I took the opportunity to have another look at the folded
and faulted terrain through which we had passed the previous day. We had
been impressed by sedimentary rock which literally stands on end; it had been
so tightly folded that most layers were nearly vertical. Most noteworthy was
that the age of this rock is at most 5 or 10 million years, much younger than the
age of India's collision with southern Asia 40 to 50 million years ago. Moreover,
unlike areas farther north where active faults are common, we saw no evidence
that the folding and faulting are continuing. Thus this part of Tibet had been
compressed sometime in the last few million years, since the now-folded
sedimentary rocks were deposited. Yet we had seen the faults where compress
ion now occurs farther north, on what is now the northern edge of the plateau.
A few million years ago the northern edge of the plateau may have lain near
Achik Kol.

We looked forward eagerly to what Ulugh Muztagh would reveal to us of
Tibet's geologic history, and on the next day we got our first glimpse of the
peak, from about 80km to its north-east. There was much rejoicing when we
reached a low pass and saw it looming over a lower range to its north, and we
camped in mid-afternoon at the edge of a wide plain where kyang, or wild asses,
roamed in the foreground of our goal. (The choice of this very pretty camp-site
was a consequence of another mishap; when the last truck of our caravan dug
itself into the mud about 500 metres from our previous camp-site at Achik Kol,
a rescue party had to return to collect the contents.) On the next day, we drove
south and then west, up wide valleys with braided streams, and then up a rocky
stream bed to Base Camp, at an elevation of 5352 (± 5) metres.

To measure the height of Ulugh Muztagh, we brought considerably more
modern gear than Littledale could have imagined. One instrument recorded
signals from satellites specially launched for navigation. The instruments
measured the Doppler shift, the very small change in the frequency of the
signals recorded by the receiver depending upon whether, and how rapidly, the
satellite approached or receded from the receiver. The variation in the Doppler
shift as the satellite moved across the sky, in a path that could be measured
accurately, allows the position of the receiver to be determined. It is remarkable
that one can, with repeated measurements from different satellites in one day,
determine one's location to within an uncertainty of only a couple of metres.

Perhaps even more extraordinary is that the greatest source of uncertainty
lies, not with the positions of the satellites or with the recording of their signals,
but with our ignorance of what sea-level would be if one could cut a channel to
the coast and let an ocean into northern Tibet. With satellite navigation, one
measures the position relative to the centre of the Earth, but heights of
mountains are conventionally measured relative to 'sea-level', which is hardly
level. Waves and tides are only small perturbations to sea-level compared with
those due to variations in the densities of rocks in the Earth. For instance, if one
sails due east from Tokyo over the very deep trench east of Japan, one moves
about 100 metres closer to the centre of the Earth. Calculations suggest that sea-
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level in northern Tibet would be 46 metres lower than the world average, but
these calculations are uncertain by 5 to 10 metres.

To measure the height of Ulugh Muztagh without carrying the heavy
Doppler receiver and a car battery to power it to the summit, we brought a
microwave ranging system (similar to laser ranging devices) to measure dist
ances, and a standard theodolite for measuring angles. Our plan was to carry a
reflector to the summit and to measure accurately both the distance and the
angle from a site for which we knew the elevation. A hill blocked the view of
Ulugh Muztagh from Base Camp, but from 200 metres farther east the summit
was visible. With abundant experience of teaching and camping with college
students taking courses in field geology and geophysics, Burchfiel and I knew
that sleep and rest necessitated establishing some distance between our tents
and camp, and we seized the opportunity to use one of our tents to store the
surveying equipment where we could see the peak. (We also promptly utilized
our position to slip over the saddle near our tents and to carry out a little
geologic work, before we could be told that what we were doing would not be
allowed. More about this later.)

Knowing that, even if we reached the summit, we might fail to measure the
distance to it, we returned to the wide valley east of Ulugh Muztagh to measure
the elevation more indirectly. With the Doppler system we obtained a second
accurate elevation. From that site, we measured the length of a baseline, 10km
in length, with the microwave ranging instrument. Then with the theodolite,
we measured all the necessary angles, so that with simple trigonometry we
could calculate the distances to the peak and its elevation above the sites.

Although our equipment functioned well, we were handicapped by another
unforeseen problem: most of the truck drivers had drained the radiators of their
trucks, and most of the jeep drivers felt that they had fulfilled their assignments
by delivering us safely to Base Camp. Our difficulties were most acutely
apparent when Wang Zhenghua, deputy leader for the Chinese but very clearly
the leader in Lu Ming's absence, gave the order for us to be taken to the valley
to do our work, retired to his tent for an afternoon nap, and awoke to find us
still there. When we did get away, the weather had turned bad, and the strain
on Bob Bates's eyes as he tried to focus the theodolite on the peak became
acute, so that he could hardly see when we returned to Base Camp. Despite his
74 years and the mildly stressful conditions at 5000 metres, he recovered
quickly, but we all agreed that he should not strain his eyes again.

We sought one more day to complete the surveying, and fortunately one of
the Chinese climbers, Zhou Xinlu, and one of the Chinese scientists, Huang
Minmin, were eager to help. Both are licensed drivers, and they drove us back
into the valley, allowing us to complete the measurements.

At that time we had only a rough idea of the correction for sea-level, but it
was immediately obvious that Littledale's measurement was grossly in error. In
fact, only a very large correction for sea level could have yielded a calculated
height greater than 7000 metres. Our final determination of 6985 ± 7 metres
means that we are 95 per cent sure that the height is less than 7000 metres.

We had had a hint that the height might be much less than Littledale's value.
Upon our initial arrival in Urumqi, we had found that the Chinese possessed
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topographic maps of the area, printed in the 1970s, giving the elevation of the
mountain as 6973 metres. No one could tell us how this measurement had been
made, and so we thought that it was based only on aerial photographs and
would not be very accurate. Consequently, our measured height not only
disappointed us but also suggested that we might have wasted our time.

Burchfiel and I had feared a similar disappointment with our geologic work.
In agreeing to Clinch's insistence that we be allowed to carry out scientific
work, the China-Xinjiang Mountaineering Association had asked us to sign a
protocol detailing those particular studies that Clinch had specifically men
tioned earlier. One was to measure the height of Ulugh Muztagh. The other
had, informally, been to determine if Ulugh Muztagh is a volcano.

Ulugh Muztagh is the summit of a very isolated, ice-capped massif. On the
satellite images of Tibet, it looks like a large Rorschach test in the middle of the
brown, vegetation-free landscape. Knowing that Littledale had seen volcanoes
in this area, and seeing those volcanoes on the satellite imagery, had suggested
to us, long before we did more than talk about an expedition, that Ulugh
Muztagh might be a volcano. However, fearing that it was not, and aware of the
6973 metre elevation, I had broadened the scope of the scientific protocol to
include more than testing the volcano hypothesis. We set out to determine the
'physical processes responsible for making the mountain'. Since Ulugh Muz
tagh was clearly built on the Tibetan Plateau, this phrasing was meant to give us
the freedom to study as much of the plateau as we could.

Shortly after the signing of the protocol, Zhao Ziyun told me that Ulugh
Muztagh consisted of a pile of nearly flat sedimentary rocks, and when we saw
it from a distance, we could see why he thought that. We were somewhat
relieved that our protocol would not restrict us merely to showing that the
mountain was not a volcano.

We allowed for only the remotest chance that Ulugh Muztagh was a volcano,
but as scientists who must always consider uncertainties, and particularly as
people who did not want to be told that their research was completed, we did
not deny the possibility altogether. Moreover, there were unexpected rocks
nearby: cobbles of granite in the streams coming from glaciers that originate on
Ulugh Muztagh, but not from glaciers originating in other areas, and flat layers
of volcanic rock just above our Base Camp. Both rock types implied volcanism
at some time in the past. Moreover, both contained unusual minerals which had
caught our attention.

One night Burchfiel asked if I was asleep, and then said, 'What if it is a
volcano?' 'Are you afraid it's going to erupt?' I snarled back. The answer to his
first question had been yes. Neither of us slept well after that, but not because
we were afraid. We excitedly discussed the evidence that we had, and what it all
might mean, and indeed it seemed quite possible that Ulugh Muztagh was a
volcano.

Morale had been low. Bob Bates's eyes had ceased to cause medical concern,
but they, and the reluctance of most drivers to help us, had called attention to
the difficulties we faced with communication and understanding. Had we had a
psychologist among us, he might have suggested earlier that Ulugh Muztagh
was a volcano, for when we unveiled that idea, we all gained new enthusiasm for
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our climb. Bob Bates, in fact, had gone to Chile in 1956 to measure the height
of Ojos del Salado, thereby showing it to be the highest volcano in the world.
Knowing its height to be only 6908 metres, we were quite sure that Ulugh
Muztagh was higher, and the chance that we might climb the highest volcano in
the world reunited us in our primary purpose.

By the time Burchfiel and I became contributing participants in the climb,
Tom Hornbein, our climbing leader, Dennis Hennek, Hu Fengling, Chinese
climbing leader, Zheng Xilin, the Xinjiang team leader, and others had defined
the route, established two camps, and cached some gear higher on the slope.
The second of these camps lay at the base of the east slope of the peak and was
to serve as an Advanced Base Camp.

Tom Hornbein, together with the late Willi Unsoeld, had in 1963 been the
first to ascend the W ridge of Everest and to traverse that peak. Now Hornbein
was experiencing difficulties of a different kind. We eight Americans, with ages
of 39,42,42,51,55,55,58 and 74, had already called ourselves 'the geriatric
expedition'. Our Chinese counterparts were, for the most part, in their 20s, and
we had been told not to worry about carrying loads, for they were fit. We did
carry loads, but later Hornbein was told that the Chinese climbers felt like
porters and that we were not doing our share of the work. While they may have
had some justification, we also felt sympathy for them as they carried boxes of
canned meats, vegetables and fruits, and a storeroom of inappropriate equip
ment, such as 10 rock piton hammers, to the base of the Great Ice Mountain.

The various sources of tension took their toll on morale, and one was the
circumstance that caused communication to be passed between the Chinese and
the Americans like sand through an hour-glass. Virtually all information
necessarily went through our one interpreter, Guo Jinwei, a remarkably patient
young man who struggled to be everywhere communication was needed. It also
passed through Wang Zhenghua, who had been sent from Beijing to lead the
China Xinjiang Mountaineering Association team. His position must have been
an awkward one. Though not a stranger to his team, he was nonetheless an
outsider. After Hornbein had spent a day planning loads and rations, the hour
glass turned upside down, the plan was discarded, and a caravan of Chinese
climbers carried more canned foods and piton hammers to Camp 2.

What was particularly sad was that we were now beginning to learn how to
communicate directly with our Chinese counterparts. Through broken English,
sign language, and a few hundred words of Chinese, we began to make friends
and to gain mutual respect. It was a bit late, however, for bad weather had
delayed us, and now we had too little time to be patient about climbing the
peak. It had to be climbed; the successful ascent was to be an important part of
celebrations commemorating the 30th anniversary of the founding of the
Xinjiang Autonomous Region. In fact, stamped envelopes commemorating our
successful ascent had already been printed. There could be no excuse for not
reaching the summit.

On 15 October, Burchfiel and I joined Guo, Hornbein, Hu, Schoening,
Wang and four other Chinese climbers at Camp 2, and we were promptly
trapped for two days in a bad storm. The pressure of the late season was now on
us, and the next day, 18 October, we four Americans and five Chinese climbers
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at Camp 2 installed Camp 3 at the narrow rock outcrop at the top of a long
scree-slope on the west flank of the peak at about 6250 metres. 58-year-old Pete
Schoening was the first to arrive, and he cleared tent platforms while Burchfiel
and I picked up hardware cached earlier. By the time the last of the Chinese
climbers had arrived, we had moved enough rock to pitch three 21/z-person tents
and had set up two of them. Burchfiel, Pazli (of Uighur descent), and I then
hastily descended to Camp 2, leaving the other six to prepare a route to the
summit.

While descending, Burchfiel and I spoke remorsefully about the obvious fact
that Ulugh Muztagh was not a volcano; all the rock that we saw was schist, the
mildly metamorphosed equivalent of the sandstone and shale that abounds
throughout the area. When we arrived at Camp 2, however, our efforts clearly
were appreciated, and we were greeted by the special Chinese word of thanks,
Xinkule, which requires a sentence to render into English: 'thank you for your
hard work and your accomplishments both of which have clearly tired you out.'

That same day Dennis Hennek, Jeff Foott, and five more Chinese climbers
came to Camp 2. Hornbein's plan was for Schoening and him to fix a route,
while Hennek and Foott rested for one day. Wang Zhenghua had insisted on
fixed ropes to protect his climbers. Hennek and Foott were then to replace
Hornbein and Schoening and to join a Chinese summit party in a final assault.

Wang Zhenghua had a different plan. The next morning he announced that
six more Chinese climbers were going to Camp 3, somehow expecting to pack
12 people into three 2Yz-person tents. We gained the impression that Hornbein
had been made aware of his plan, but when we spoke with him by radio,
Hornbein expressed surprise. While Hornbein made plans to descend to talk
with Wang about this, Hennek and Foott discussed the top-heavy distribution
of manpower and (correctly) anticipated that it was a symptom of generally
unsafe practices. Discussion of their reactions to Chinese mountaineering
technique with the climbers was an impossibility, and they descended toward
Base Camp.

Hornbein and Clinch, who had arrived from Camp 1 the previous afternoon,
spent the next day in a long discussion with Wang, while we whiled away the
time doing more geology. Schoening led Burchfiel and me across the glacier in
search of the source of the granite cobbles that we had found in the stream beds.
Meanwhile the ten climbers vacated Camp 3 and installed Camp 4 about 200
metres higher, while another four Chinese climbers came up to Camp 2.
Although it had been everyone's wish that a party including both Chinese and
Americans should reach the summit together, it was now apparent that a
change in weather might thwart any effort, and that an all-Chinese party should
make a bid for the summit.

On 21 October, Hornbein, ill with abdominal pain, descended to Base Camp,
while Schoening, Burchfiel and I returned to Camp 3 with Zhou Xinlu,
Mehmet, Zhang Rui, and Jin Guang. When we arrived at Camp 3, we were
disappointed to find that all of the climbing gear (ice-pitons, jumars, ropes, etc)
that we had carried to Camp 3 had been taken to Camp 4, making it impossible
to climb higher on to the ice. This was the only occasion on the trip when Pete
Schoening was visibly angry. Hornbein and Schoening, when they had
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descended two days earlier, had asked that the remaining Chinese climbers
should not consume all of the dehydrated food that we had carried to Camp 3,
and indeed a surplus of food remained-but nothing had been said about the
equipment.

A few minutes before sunset, while being reassured by radio that in the
morning someone would descend from Camp 4 with our gear, our radio contact
was interrupted by the summit party from the summit. There was celebration
in all camps, as well as sighs of relief that our primary goal had been
accomplished.

The next morning was crystal clear, and we experienced that rare sensation of
looking down on to the sun as it rose above Tibet's extraordinarily flat horizon.
As we enjoyed our breakfast, Zhou Xinlu poked his head into our tent. Zhou
was an indefatigable worker who had always met us with a cheerful smile, and
who somehow had quickly adjusted to the limits of my Chinese vocabulary. He
had just communicated with Camp 2 before his radio had gone dead, and his
face wore an uncharacteristically serious expression. Slowly we were made to
understand that two of the climbers had fallen as they had descended from the
summit, and that one was seriously hurt. -

It turned out that the five climbers had descended not to Camp 4, where tents
and sleeping bags awaited them, but directly down the southeast slope to the
base of the peak, about two km from Camp 2. For some reason they separated,
with Mahmud reaching Camp 2 first at 2am. Wu Qianxin arrived at 4am.
Ardash had descended cautiously, stopping to tie himself to an ice-screw
whenever he felt tired. When he reached the bottom, he found the injured Hu
Fengling and Zhang Baohua, who had separately tumbled down the bottom
hundreds of metres. Zha~g had a very sore leg, but could hobble. Hu had lain
unconscious throughout the freezing mountain night.

When we looked down from Camp 3 on to the glacier below, we could see
three people, separate from one another. One of them was prone, but we could
discern no action. Pete Schoening announced that we were going down, and
soon we were on our way. Zhou sent his three comrades down as well, but in
doing so he clearly overstepped his level of authority, for only one had received
an order from Camp 2 to do so.

Clinch emerged from his tent at Camp 2, in the brightness of a magnificent
day, completely in the dark about what was happening. Guo Jinwei had left
early to find Hu, Ardash and Zhang, while Mahmud and Wu slept. Wang, who
spoke only a few words of English, did not enlighten him. Only when he saw
figures descending from Camp 3 did Clinch grasp the significance of Guo's
absence. While Ardash helped Zhang hobble to Camp 2, the six of us from
Camp 3 and Clinch met Guo trying to drag a badly frostbitten Hu across the ice.
Although there were eight of us, only about a kilometre from Camp 2, it took us
three hours to get Hu up a slight grade to that camp at an altitude of about 5850
metres.

The effort to get Hu to Camp 2 was both emotionally charged and free of
tension. It was obvious that there would be no further attempts on the summit,
and of course we were disappointed. Yet, finally, Chinese and American
climbers cooperated in a way that left as strong an impression on us as a
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successful joint assault would have done. We tried numerous ways of dragging
and carrying Hu, trying to make sleds or stretchers from thermarest pads (each
of which eventually found its way beneath someone's crampons), and later by
tying pack-frames together. Guo was very tired, and few words were exchanged
between Chinese and Americans, but when an American design failed, the
Chinese stepped in with a redesign. No egos were threatened when an idea
proved impracticable. Eventually, when a Chinese-designed stretcher worked,
we set off on 20-metre pitches, stopping to gasp for air and to replace one
another. Without anyone giving orders, we all worked in what eventually was as
efficient a process as possible. When we finally arrived at Camp 2, Wang
Zhenghua was still there. He said, 'Thank you'.

Late that afternoon, Su Li, the Chinese doctor accompanying us, arrived
with four drivers and a liaison officer to treat Hu and Zhang Baohua. Quarters
were tight, with all of us from Camps 3 and 4 now at Camp 2, but communica
tion had become easier, despite the language barrier. We were visited by
Chinese climbers, with whom we shared food and working stoves. The Chinese
mountaineers were notably hungry; we were told later that shortage of rations
among the ten climbers at Camp 4 had allowed only one meal each day. They
were also extremely tired; the night before the summit was reached, one of
them, Dong Jianbin, had got lost between Camps 3 and 4, and the rest were up
until 3am looking for him.

The next morning Zhang Baohua and Dong, who had injured one leg while
descending from Camp 4, started to Base Camp in support of one another. Dr
Su and his stretcher-bearers began their descent. Clinch went ahead to alert
Base Camp, for a hill between Camp 2 and Base Camp made radio contact poor.
Several Chinese climbers returned to Camp 3 to gather tents and equipment.
Since the situation appeared to be in control, Burchfiel and I rather selfishly
enticed Schoening into escorting us safely on a digression to the north side of
the mountain to prospect for outcrops of our precious granites.

To most people granite is a common rock, but to us it is full of interesting
information. The rocks we found turned out to be special because of their
peculiar assemblage of minerals. Some specimens contain the mineral tourma
line, long black crystals with hexagonal cross-sections. Moreover, most granites
contain the black mica, biotite, but ours also contain light-coloured muscovite.
Two-mica, tourmaline-bearing granite is rare. The most famous examples are
in the Himalaya; Makalu consists almost wholly of such granite, and it
underlies parts of Manaslu, Lhotse, Nuptse, and other peaks. The presence of
two-mica tourmaline granite invariably means that the rock that melted was
from the crust, not from the mantle, as is thought to be the case with the vast
majority of granite. For the crust to melt, its thickness must be increased
substantially. Thus crustal thickening of this part of Tibet must have been well
under way when this granite formed, about 10 million.Years ago, as determined
by J Sutter of the US Geological Survey.

So we have a scenario in which crustal thickening occurred near Ulugh
Muztagh more than 10 million years ago; crustal shortening and thickening
occurred 50-100km farther north only a few million years ago; and active
crustal thickening occurs at the present time on the northern edge of the
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plateau, another 100km farther north. Thus, during the" last 10 million years
the lateral extent of Tibet's thick crust and of the high plateau seems to have
increased northwards 200km or more. Although this does not mean that the
whole of the plateau was formed by crustal shortening, and probably it was not,
the northern 200krn or more have almost surely not been underthrust by the
Indian subcontinent.

On our trek to the north side of Ulugh Muztagh we found granite outcrops in
a small core at the base of the steep N face of the peak. The close proximity of
the metamorphic rock that comprises the mountain to this core suggests that
the intrusion of the two-mica, tourmaline granite into the older, ubiquitous
sandstones and shales baked the sedimentary rock, making it hard and
unusually resistant to erosion. Thus Ulugh Muztagh is not a volcano, but it
owes its existence to volcanic processes.

We returned to Base Camp long after dark, guiltily concerned that others
would be worrying about us. The success of our geologic exploration had surely
contributed to our self-centred view of the day, but, in fact, no one had really
noticed our absence. Moreover, our absence was far from unique. Clinch and
Dong had arrived, but it was not until mrdnight that Zhang Baohua hobbled
into camp. The atmosphere of the cook tent was accordingly particularly
solemn. Zhou Zheng, the teacher of many Chinese mountaineers and a man
who exemplified Asian hospitality, sat in a corner weeping with concern for the
missing men. Hu Fengling was finally carried in at 6.30am the next morning.

It was clear that a day of rest would make the trip back to Urumqi safer and
easier for all of us. Burchfiel and I seized the time to collect samples and to fill
in a little more geologic work, while Hornbein and Hennek continued nearly
round-the-clock medical attention to Hu's severely frostbitten face and feet and
to Dong's and Zhang's painful legs.

We then fulfilled Nick Clinch's prediction that the return would be like
'horses returning to the barn'; we drove for 26 hours to the last guesthouse we
had seen, stopping twice for two hours each, for dinner and for a short rest.
From then on, our return was punctuated by banquets, parades, and festive
greetings in main towns, with crowds hailing the successful climb of the highest
peak in the Kunlun.

For us, ~ur return triggered mixed emotions. We all shared the pride felt
deeply by Hu Fengling and his fellow climbers in having reached the summit,
but we also felt the sorrow in his unfortunate state. Later in Urumqi these
contrasting emotions were made more poignant when Hu was rolled in on a
wheel-chair to meet and to be congratulated by Governor Tehmer. A year later
I learned that Hu lost all of his toes and part of each foot. But if our expedition
was blemished, we all left China with the satisfaction of having participated in
the ascent of one of the world's most remote peaks.

Burchfiel and I also enjoyed the satisfaction of having found that Tibet, in its
northern part, at least, had formed by compression of the crust and not by India
underthrusting beneath it. For years geologists have used their vocation to get
to the mountains, so it was particularly satisfying to invert this process and to
have it work so well.
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