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too distant past. So many items nowadays are considered indispensable which were
simply not available only a short while ago, and the uninitiated mIght be forgiven for
wondering how any progress was possible in the past at all. Anyone attempting to climb
Everest in a Norfolk jacket (if they could find one) would not be taken very seriously
these days, al though they were standard equipment at one time-perhaps there is a moral
here.

However, careful choice of equipment and the development of some new items was
clearly an important part of the organisation of the successful ascent of the SW Face of
Everest. The Macinnes 'boxes' were perhaps most noteworthy, being stronger, warmer
and easier to erect than previous tents of this type. A solid built-in platform served as the
floor, light plastic foam provided insulation and 'bullet proof' nylon outer fabric some
measure of protection against falling stones, a bane of high altitude camps. In fact, the
potential for sitting out bad weather more comfortably than previously possible in these
tents was not tested to any great degree during the expedition. Another item of prime
importance to the expedition, the oxygen equipment, evidently proved less satisfactory,
icing-up being experienced by all 3 summit parties and leading to a substantial loss of
time. Haston and Scott might well have avoided the unpleasant bivouac at the S Summit
if this vital equipment had functioned properly. Evidently, the ultimate high altitude
breathing apparatus has still to be developed.

As usual, there are some points of debate. The use of chalk or resin on the more
difficult rock climbs, a habit we have imported from the United States, is becoming
much more prevalent. It is felt that their use is more widespread than is really justified,
and apart from aesthetic considerations, they remove some of the difficulty for sub
sequent climbers by indicating the whereabouts of holds. Devotees of their use claim
that rain removes the traces, but this is apparently not the case, the holds becoming
coated with a slimy mixture of chalk or resin. The recent widespread use of climbing
walls is another practice which is causing concern, since in the interests of safety the
educational bodies reponsible for them are regulating their use in a way incompatible
with accepted climbing ethics. The BMC held a symposium in May to consider this
problem ('Mountain' 44 14).

On p 48, Joe Tasker discusses the equipment necessary for an attempt on the Eiger
North Face, and on p 133, Bob Brigham considers the evolution of the design of the
climbing boot.

Science Notes
Peter Stubbs

1975

Climatology
What causes ice ages to OCCut has long proved a thorny puzzle, one difficult aspect of
which is the suggestion of periodicity when you look deep into the geological past at the
evidence of earlier freeze-ups than our familiar Quaternary 'Ice Age'. A major new
theory appeared last year-from an astronomer-which has all the makings of plausi
bility. Professor W. H. McCrea of Sussex University suggested that the cause is cosmo
logical. As well as our annual period of rotation about the Sun, the whole solar system
revolves around the Galaxy. The period of this roundabout is only approximately
known, but is of the order of a few hundreds of millions of years-about right to agree
with that of ice ages. McCrea believes that, in its passage around the Galaxy, the solar
system twice encounters lanes of interstellar dust corresponding to the 2 spiral arms of
the Galaxy. When that happens extra matter falling on the Sun increases the temperature
of its surface. Paradoxically, the process cools down the Earth's surface (and presumably
those of the other planets) because the increased solar radiation steps up the Earth's
cloud cover by evaporation; the added brightness results in greatly enhanced reflectivity
so that the Earth itself cannot warm up as much.

The new theory gains credence from two unusual sources. In Australia new work
produced, independently of McCrea's ideas, a more accu~ate assessment of ice-age
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periodicities including 3 ice ages now established in very ancient Precambrian times. The
6 recorded ice ages going back to 940 million years ago, reveal a clear-cut sequence with
one occurring about every 150 million years. (There is an unexplained gap at 150 million
years, too.) The net upshot is a cosmic 'year' 303 million years long. In the USA lunar
scientists claim to have discovered proof positive of the passage of the solar system
through the galactic dust lanes: cores drilled into the Moon's surface deposits showed
thickened dust layers at 3 horizons dated by radioactive means as being about a few
hundred million years apart. These layers are, however, much older than the known
Precambrian ice ages and would have to be correlated with much earlier ice ages still.

Glaciology
So far inland is the S Pole that measuring the rate of ice flow there calls for pretty accu
rate navigational methods. Recently the US Geological Survey published a new figure for
the ice cap's movement-it appears that the ice is flowing towards Rio de Janeiro at
between 27 and 30 feet a year. Twelve times daily, scientists at the Scott-Amundsen
South Polar Station have been taking a 'fix' of their position using doppler observations
of passing US Navy navigational satellites. From these they calculate that the ice is
flowing in a direction 43°W. They have also found from the data that the altitude of
their station is 2866 metres. Also from Antarctica come new results of the sub-ice radar
mapping of this concealed continent. The British Antarctic Survey and the Scott Polar
Research Institute, in conjunction with US workers, report several new findings.
Alexander Island near the base of the Antarctic Peninsula turns out to be at least 2, and
possibly more, islands; and the shore line of the Fil.s:hner Ice Shelf has undergone con
siderable revision-with corrections of up to 100 miles in some places. Radar reveals
bedrock roughness on a scale between tens and thousands of metres. To date, the
survey has shown that some parts of the Antarctic continent are 'Alpine', and some
'dead smooth' in character. Additional geophysical techniques will probably be needed
to improve on this resolution. One aim of the researchers is to locate the global plate
boundary which bisects Antarctica beneath the ice. The line of this boundary follows the
Cordillera of S America, loops around the Scotia Arc, and plunges under the southern ice
in the Antarctic Peninsula. Where it goes then is anybody's guess. However, a newly
discovered nunatak 100 miles away from any known rock outcrops may be crucial in
this pursuit.

A problem of all glaciologists is to know how much of a glacier's movement is due to
ice deformation-plastic flow-and how much to simple sliding over the bedrock. A new
radio echo technique under development looks promising. In experiments on the
Fleming Glacier which supplies the Wordie Ice Shelf in Antarctica, researchers from the
Scott Polar Research Institute have shown that radio waves (at frequencies of 35 and 60
MHz) are reflected from layers in the ice near to the base of the glacier. Diagnostic
patterns of the reflections from an area of the glacier's surface can be related to refer
ence poles stuck in the ice, and shifts noted over periods of days. This gives the relative
movement between the top and bottom of the glacier, or the rate of deformation. The
total rate of flow of the glacier can be determined by surveying methods and hence the
rate of bottom sliding found. Two sites showed such a residual sliding velocity; one other
part of the glacier seemed to be fixed to the bedrock and merely deforming. The tech
nique should prove invaluable for such tasks as unravelling the mechanism of the sudden
glacier 'surges' which affect some glaciers.

Physiology
Since 1969, when the condition first came to light, a new hazard of high altitude has
been causing increasing concern to some doctors. Lack of acclimatisation above 2500
metres apparently rather frequently results in haemorrhaging of the blood vessels of the
retina. The 'British Medical Journal' (1975, p 663) last September gave a brief resume of
the relevant facts. In the initial study 9 out of 25 people examined in a high altitude
laboratory (5330 m) had developed retinal haemorrhages, 8 of them with no other
symptoms. One had accompanying headache and dizziness. A second report described a
party of 39 people who lived on Mount McKinley at a height of more than 4330 metres
for 3t weeks; 14 of them had retinal haemorrhage, the most susceptible being those
prone to headaches. Six out of 9 who made quick summit dashes suffered from the
condition. Another extensive study of mountain sickness cases revealed engorgement of
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the veins of the retina and an increase in the pressure of the cerebrospinal fluid. The
article comments that an increase in this pressure could cause an overflow of the fluid
into the sheath of the optic nerve, resulting in swelling and compression of the veins
draining the eye. The local increase in blood pressure there could then cause the
observed haemorrhaging. Advice is to avoid over-rapid ascent to heights above 2500
metres. whether by public transport or on foot, and to guard against 'the inclination to
"press on regardless" '.

Many of the secrets of how Sherpas and other tough races of the high-altitude
mountaineering scene hump their loads so nonchalantly are contained in a review article
published in 'Science' (187 313) last year. In it Roberto Frisancho of the University of
Michigan takes a close look at the differences in adaptive response to low oxygen press
ure between what he calls highland and lowland natives, most of us presumably
belonging to the latter class. Even as low as 3000 m the effects of lowered oxygen press
ure can result in 10% less oxygen per unit volume of blood leaving the lungs; between
4000 and 5000 m it may be 30% less. Ways to overcome the deficiency include deeper
breathing; an increase in lung volume and the number of capillaries supplying the body's
tissues; and better transportation of oxygen by the blood, greater diffusion of it to the
tissues, and more efficient use of the oxygen when it gets there.

Lowlanders employ quite different strategies to highlanders born and bred aloft.
Whereas the former adapt primarily by deeper breathing, the latter are equipped with
larger lungs and do not need to breathe so deeply. Recent researches indicate that these
factors are the product of growth and development at high altitudes, as is the typical
enlarged tight venrrical of the hearts of such people. In other respects, both types of
native employ an increase in the blood's oxygen-carrying capacity through extra red
blood cells and more haemoglobin, and an increase in the number of capillaries they
bring into service. Both, too, probably switch to a different energy-producing bio
chemical pathway (the pentose phosphate pathway) at high altitudes to burn their
oxygen more efficiently.

Geology
A theory at one time, flourishing under the name of 'periodic diastrophism', advanced
the idea that mountain building periods occurred on a world-wide basis in spasmodic
cataclysms. Such ideas are largely history nowadays, but some remarkable observations on
deep-ocean cores, published last year, imply that volcanism, at least, may sometimes
happen in global outbursts. A team at the Univer ity of Rhode Island, Kingston,
examined more than 300 cores drilled during 27 sorties of the US drill ship Glomar
Challenger in widely different corners of the globe. Volcanic activity is indicated in such
material because the finer dust of ancient eruptions is carried high into the atmosphere
to settle ou t in the ocean basins. The Kingston researchers discovered that for most of
the cores there was a marked increase in volcanic ash layers during the part representing
the last 2 million years. Four times as many volcanoes were active during that time,
apparently, as compared with the rest of the Tertiary period going back some 70 million
years. It is, of course, possible that this activiry, associated as much of it must have been
with the phenomenon of seafloor spreading, reflects a spasmodic shifting of the Earth's
major global plates. There is some evidence for that type of behaviour in Iceland where
direct surveying shows this island to be splitting apart spasmodically across the line of
the Mid-Atlantic Ridge.

Another aspect of a possible global volcanic cataclysm is the probable climatic effect.
Blanketing by volcanic dust would cut down the solar radiation reaching the Earth's
surface and, 2 million years ago, could have been at least a contributory cause of the Ice
Age.

The prize for the most exciting photograph ever taken of a plain boulder slope must
go to the Soviet Union for the shots returned of the surface of Venus by the spacecraft
Veneras 9 and 10. Last October these 2 highly successful vehicles transmitted picture
data back to Earth for nearly an hour each. Planetologists had anticipated that the thick
atmosphere of the planet would prohibit any view at all. They had expected there to be
no recognisable rock structures, and for the planet to be effectively 'dead', extremely
hot, and very windy. Indications from the Soviet experiments that Venus possessed
volcanoes, even if no longer active, and that earthquakes might have been the agent which
shaped the boulders, came as a complete surprise.
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Zoology
When he finally encounters the proverbial Glass Mountain the True Mountaineer will,
naturally, turn his thoughts to means of ascent. He will do well, perhaps, if he turns
them in the direction of the envy of all hard men, the gravity-defying Gekko. That
extraordinary lizard can handle glass 'roofs' of indefinite length, pegless and with
supreme indifference. How does he do it? A good question, apparently, for the zoologist
now seems to be turning to the chemist for the ultimate explanation. A new anatomical
study goes, however, some way towards elucidating the miracle. According to a Canadian
worker the tokay (Gekko gecko) has some very highly specialised bones, muscles and
tendons in its feet. It has an ankle bone shaped to enable it to keep its feet quite still
during the power stroke of locomotion (Cramponneurs, please note). The toe bones
allow the feet to curve backwards and, in withdrawing a foot, these animals peel the foot
off, toes first (You try it!); they peel them on again from base to tip. The wide splay of
the feet allows Gekko to run head first vertically downwards (A way of dispensing with
abseils).

When it comes to muscles, Gekko has them all over the feet and forelimbs in place of
the usual tendons of running animals which are connected higher up to muscles in the
body of the limb. The muscle fibres are arranged in a feather-like pattern to accommo
date more of them in the confined space. Gekko also has special blood vessels in the foot
to act as a hydrostatic skeleton. But the key question-how does it stick?-remains. Each
toe has a pad of tiny curved hairs but these do not secrete any sticky substance, nor are
they equipped with minute suckers as one theory supposed. Instead, the process may be
one of 'dry adhesion' involving molecular forces between the hairs and the overhang.
Climbers are evidently rather poorly adapted to their chosen way of life!

9 December

15 April
6 May

25 November
8 December

16 September
30 September
21 October
11 November

Alpine Club Notes
Meetings of the Alpine Club 1975
21 January Man at high altitude-Peter Steele
4 February The Alps and Himalaya-Kurr Diemberger
26-28 February High altitude diseases and cold: a symposium held at the National

Mountaineering Centre, Plas y Brenin, North Wales.
The birth of rock c1imbing-Alan Hankinson
Members' slides: H. B. SaIes, G. Steele, John Cleare, J. S. MiHedge,
Frank Solari, Mrs M. H. Westmacott
Nuptse: AMA expedition-Jon Fleming
Old friends from E Africa-Chris Fitzhugh
Cerro Torre and Cerro Stanhardt-Ben Campbell Kelly
The future of the expedition, an evening of discussion-introduced by I.
MacNaught Davis, A. D. M. Cox, D. Fordham and K. Wilson
Everest SW face-Chris Bonington, Doug Scott and Peter Boardman
Annual General Meeting; Mountains and mountaineering as symbols-I.
A. Richards
Annual Dinner

Office Bearers and Committee 1976
President Sir Jack Longland
Vice-Presidents The Hon R. R. E. Chorley, Mrs I. A. Rich.rds
Hon. Treasurer The Hon R. R. E. Chorley
Hon. Secretary M. F. Baker
Committee Dr C. R. A. Clarke, Miss M. Darvall, Brig J. R. G. Finch, D. D.

Gray, Rev F. L. Jenkins, R. F. Morgan, I. Ogilvie, Lt Col J. D.
C. Peacock, W. H. O'Connor, C. J. Radcliffe, Prof E. Williams

Trustees A. D. Malcolm, A. Blackshaw, C. G. Wickham
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