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Introduction

Transportation has been the essential factor
affecting polar exploration achievements. In many
instances, it has been the decisive factor between
success and failure, even survival and death. The
antarctic literature is replete with descriptions of
types and methods of transportation: manual, nautical, animal, vehicular, and aerial. This report will
disregard the nautical and aerial means of reaching
the continent and concentrate on the techniques of
exploring its interior.
Dogsleds and manhauling have been the classic
means of antarctic travel. On the British Antarctic
Expedition of 1907-1909, Shackleton took dogs and
ponies and introduced the first mechanized vehicle,
an ordinary motorcar, which performed well for
short hauls on the ice but eventually broke down
and was not utilized in any scientific work.
On his last expedition (1910-1913), R. F. Scott
had taken dogs, ponies, motor sleds (tracked vehicles), and even a bicycle, which was used by geologist Griffith Taylor while making glaciological
observations. At one point in that expedition, a contraption similar to a go-cart was constructed of a steel
pipe frame mounted on four bicycle wheels. Ponies
were believed to be more reliable than dogs, but
they had considerable difficulty because of their
hooves, and snowshoes were tried on one for a few
miles. Although Scott believed that "There is no
doubt that these snowshoes are the thing for ponies,"
this improvisation was a failure. As for the motor
sleds, Scott was always doubtful about their reliability, but he was willing to try them out and determine
their ability to revolutionize polar transportation.
Soon after the start of the journey, the engines broke
down; however, One thing is proved," wrote Scott,
"the system of propulsion is altogether satisfactory."
When Scott's ponies and dogs also succumbed, he
completed the race to the Geographic South Pole by
manhauling. Upon arrival at the South Pole, however, Scott and his party found footprints of AmundNovember-December, 1966

sen's dogs scattered around the abandoned tent as
testimony to the dogs' role in making history.
Another mechanized innovation was the "airtractor sledge" used by the Australian expedition
under Douglas Mawson in 1912. Originally a Vickers monoplane, it was shorn of its wings and equipped with detachable runners; it could be considered
the first ski-equipped airplane in antarctic exploration. Its service began on December 3 and ended the
next day, and the party had to resort to manhauling.
Hubert Wilkins and Carl B. Eielson pioneered
antarctic aviation with reconnaissance flights
in 1928 and 1929. Following them, and in later
expeditions, Richard E. Byrd initiated the era of
large-scale aerial and mechanical exploration, with
emphasis on scientific rather than national achievements.
Byrd's 1929 "Snowmobile," like its mechanized
predecessors, met with failure, but a great deal of
geographical and geological reconnaissance was accomplished b y aircraft. Further mechanization was
introduced on the 1933-1935 expedition, but the
dog teams were still found to be the most reliable
transport. In 1934, a group of geologists using dogsds reached Mount Weaver, the southernmost penetration of any geological party up to that
time. In 1939, Byrd tried Army tanks and small
tractors, which proved useful and paved the way for
further use of tracked vehicles. The monstrous, buslike "Snow Cruiser" which accompanied that expedition was a monumental failure and a great disappointment to the geologists who intended to use it,
but, ironically, it served science many years after
it ended its three-mile journey. In January 1958,
during the International Geophysical Year, snow
stratigraphic studies were made at Little America.
where a 23-foot pit was excavated at the site of
Admiral B yrd's 1939 camp. Little America III. The
"Snow Cruiser" was found resting on the 19391940 summer snow layer, therefore serving as a
bench mark for the stratigraphic studies. By the end
of Operation Highj,imp in 1947. Byrd had overcome many logistics problems and had heralded
the era of mechanized exploration in its modern
form. During the IGY, aircraft and tracked vehicles became the primary movers of supplies and
scientists.
Oversnow Traverse Techniques

Despite the massive air reconnaissance of Operation Highjump, the IGY started with more than 50
percent of the Antarctic Continent not even seen,
much less visited by surface expeditions. Thus a
major objective during the IGY was to explore the
Continent by traversing its vast ice sheet in tracked
vehicles.
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A tracked vehicle that became standard during
the IGY is the Sno-Cat (fig. 1). A typical American
oversnow traverse included three Sno-Cats, each
towing either a 2½-ton sled or two or three 1-ton
sleds loaded with provisions, spare parts, and scientific equipment. The party usually included two
geophysicists, two glaciologists, a navigatorsurveyor, and a mechanic. Each participant had
specific duties assigned to him but, of necessity,
would assist in several chores indirectly related to
his immediate obligations.
The Sno-Cats were fitted with bunks, storage
cabinets, and radios (fig. 2). One Sno-Cat contained
the geophysical equipment (amplifiers, camera,
gravimeter, magnetometer, etc.), the second carried
glaciological equipment (Rammsonde, ice-coring auger, density tubes, etc.), and the third Sno-Cat held
the surveying equipment, spare parts, and food, and
towed a wanigan constructed on a 2½-ton sled (fig.
3). The amount of food and gasoline towed by the
Sno-Cats was balanced against the number and frequency of resupply flights to be made to the traverse
party.
Prior to setting out on a three-month trek, a
reconnaissance flight was made along the proposed
traverse route. Observations were made of snowsurface conditions, the presence or absence of crevasses and crevasse fields, and the location of mountains and nunataks and their accessibility on the
ground. Aerial photographs were taken to aid in the
planning of a safe route and any intended visits to
exposed rock outcrops.
Once the traverse got under way, usually by the
beginning of November, work fell into a steady
routine. The navigator set a dead-reckoning course
which was to be followed by the lead Sno-Cat
through a compass setting. A simple, aircraft-type,
immersed compass proved to be a good substitute
for the delicate gyrocompass; some traverse parties
used a simple sun compass. Altimeters were read in
the three vehicles at the same time and place; then
the lead vehicle started out, keeping record of the
mileage on the odometer. After three miles of travel
it stopped, radioed back to the other vehicles, and
all three read their altimeters again. Then the two
vehicles followed the tracks of the lead vehicle
which left a flag marking the three-mile stop and
proceeded to the next three-mile stop, and so on. At
every stop, the gravity, magnetism, and weather
were observed, and the glaciologists tested the hardness of the surface snow. Measurements were made
of wind direction and the prevailing direction of the
long axes of sastrugi. This routine was continued for
10 or 12 hours, which usually marked the end of a
day's journey of about 25 to 30 miles.
The vehicles were parked to form an enclosure
for camping, and a new routine began: the glaciolo256

gists dug a 2x2x3-meter snow pit for stratigraphic
studies, the geophysicists spread the seismic network
of geophones, and the surveyor set up his theodolite for sun shots to establish the camp's position.
These chores completed, the explorers crawled into
their sleeping bags, exhausted after a long day which
usually averaged 14-16 hours of work.
Glaciological work during encamped days
included snow temperature readings, density measurements of the pit wall, coring of the firn to a depth
of 10 meters, study of the cores and determination
of their densities, and description of the stratigraphic
layers exposed along the 3-meter pit wall. The same
wall was then augered vertically (fig. 4), a light
projected through it, and the stratigraphy recorded
photographically. While the glaciological investigations were being carried out, the geophysicists set off
charges to determine the thickness of the ice by
reflection and refraction. At several stations, long
refraction shots were made. Meanwhile, the
surveyor completed his sunshots and surveyed any
mountains or peaks within the range of his instruments.
This routine was repeated every 25 or 30 miles
throughout the traverse, which usually covered about 1200 miles. Every few weeks, requests
for provisions and gasoline were radioed to the main
base of operations. Ski-equipped LC-47s would fly
to the traverse location (fig. 5) and deliver the
requested supplies, then blast off with the aid of
JATO (jet-assisted takeoff) rockets (fig. 6).
Occasionally, the monotony of the barren, white
terrain would be broken by the appearance of rock
exposures. Crevassed fields often blocked access to
the outcrops, making it necessary to leave the SnoCats and proceed on foot to make geological observations and collect rock specimens. Actually, these
expeditions were geophysical and glaciological in
their primary objective, and little time could be
devoted to detailed geological studies. Thus,
although most glaciologists were actually geologists
yearning to satisfy their professional curiosity, they
had to curb their desires for the sake of the expedition's goal. Geological investigations during the
course of these traverse operations were therefore
often cursory and somewhat inadequate.
The Lost Mountains
Aerial photography, though a great achievement
in the history of antarctic exploration, can not substitute for actual at-the-outcrop study. In some cases,
aerial observations and subsequent interpretations
have proved erroneous. An example is what used to
be the highest mountain in Antarctica - Mount
Vinson—and neighboring Mount Nimitz.
In the 1958-1959 season, the sea ice in McMurdo
Sound broke up very early, and most of my colANTARCTIC JOURNAL
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leagues on the Horlick Mountains Traverse were
evacuated from the field on January 7, 1959. With
a few of the wintering-over personnel, we finished
the last leg of the traverse and were back at Byrd
Station on January 21. Meanwhile, another IGY
traverse had crossed West Antarctica from Ellsworth
Station on the Weddell Sea and was already at Byrd
Station when we arrived. With a few more days of
sunlight left, we started out to lay a fuel cache for
our traverse next summer and to study the geology of
Mounts Vinson and Nimitz and, time and weather
permitting, the Executive Committee Range. This
became the first traverse under the U.S. Antarctic
Research Program (USARP).
Mounts Vinson and Nimitz had been seen from
the air only and had been assigned estimated elevations of 20,000 and 15,000 feet, respectively. We
drove our vehicles to those points on the map, even
drove over the two points, but found no traces of
the features. Visibility was excellent as we proceeded to the Executive Committee Range. From
Mount Sidley, which is almost 14,000 feet in elevation and rises over 7,000 feet above the ice sheet, a
commanding view was afforded as far as the eye
could see. Mount Vinson and Mount Nimitz simply
did not exist, yet on every flight from Little America
to Byrd Station, the crew would point to dark,
jagged peaks and identify them as belonging to
Mount Vinson. Finally, on a reconnaissance flight
from Byrd Station in October 1959, we flew toward
the coordinates where Mount Vinson was plotted
on the map, and I asked the crew to point out
Mount Vinson as soon as it was sighted. This done,
I produced a photograph of Mount Sidley, taken
during the •oversnow traverse, which was unanimously identified as the same feature under discussion. The imposing wall of Mount Sidley's caldera
had one appearance from the south, and the coneshaped, ice-covered northern slopes had a
completely different appearance from the north.
Errors in navigation, combined with foul weather
conditions and the excessive mirage displays which
are frequently encountered in the Antarctic, may
contribute to such erroneous observations.
Geological Exploration by Motor Toboggan
The antarctic ice sheet is still being traversed by
Sno-Cats, but the vehicles are now larger, heavier,
and better equipped. Geological exploration was
accorded individual status in the U.S. Antarctic
Research Program and, in 1960, a new vehicle was
introduced—a small, motorized sled generally
known as the motor toboggan. A typical four-man
toboggan expedition starts with a reconnaissance
flight over the target area, primarily to survey a
possible landing site in a location centrally situated
among the exposed mountains. Food, fuel, camping
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equipment, and two motor toboggans are packed
into an LC-47 and transported to the chosen campsite. Larger parties, and those working far from the
main stations, are carried by the LC-130F Hercules
(fig. 7), which made its debut in antarctic logistics
in 1960.
Immediately after unloading, the party erects a
Jamesway hut to serve as a base camp (figs. 8 and
9). Under normal conditions, four men can put up
a 4-section (16-foot) hut in about two hours. Next
is the building of an outhouse, either dug out under
the surface, or constructed of snow blocks like an
igloo (fig. 10), which may also serve as an emergency shelter in case of fire. Finally, a food cache is
established, elevated on fuel drums above the snow
surface to keep it from being buried in drifting snow.
From this base camp, quick reconnaissance trips
are made by motor toboggans to the nearest outcrops, and flags are planted to mark the trail. Small
"banana" sleds, or the larger Nansen sleds, are
hitched to the toboggans (fig. 11) and loaded with
climbing gear (ice axes, crampons, ropes, etc.), light
tents, and emergency rations. While one man is
driving the toboggan, another rides on the sled and
plants the flags at proper intervals. An advantage of the toboggan over the Sno-Cat is that it can
be driven much closer to the outcrop, with corresponding savings in travel time. Furthermore, the
toboggans have been driven over crevasse bridges
which would have collapsed under the load of the
Sno-Cats. However, surface conditions and the elevation of the area of operation are critical factors in
the performance of the motor toboggan. It has been
used most effectively on the Ross Ice Shelf, near
sea level, where it has been reported to tow a 2,000pound load. However, on the polar plateau, at elevations of 7,000-9,000 feet, there were times when
the toboggan itself had to be towed or pushed, with
second thoughts in our minds about the advantages
of the toboggan over the dogsled.
The trips made from the hut are usually within
a day's journey; longer trips may require camping
in tents (fig. 12) for several days until the area is
completely investigated. When only reconnaissance
geology or topographic surveying are required for
extensive areas, no base camp is established, and the
whole party travels day after day using tents for
shelter, particularly at lower altitudes. However, on
the polar plateau, where temperatures at the height
of summer barely reach 0°F., several days of tent
living, trail rations, mountain climbing, and inclement weather tend to reduce the efficiency of the
geologist. This factor is extremely important
in antarctic exploration, and experience has shown
that the quantity and quality of observations are
directly proportional to the facilities and comfort
ANTARCTIC JOURNAL
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afforded the field geologist. The same relationship
probably applies to other investigations as well, regardless of discipline.
Travelling to an outcrop is a major endeavor,
but reaching the rocks to study them is just as arduous. Most outcrops have a fosse, or wind scoop, on
one side which is usually inaccessible, and snowdrifts, ice-cored moraines, or icefalls on the accessible side. Along the Transantarctic Mountains, the
exposed rocks occur on the face of the escarpment
and, on the sides of glacier-carved valleys, on very
steep slopes difficult of access from the
lower plateau. Easier access can be attained from
the higher plateau, over the overriding ice,
and down to the rocky slopes. This necessitates the
use of ice-climbing techniques, consumes a lot of
precious field time, and imposes a limitation on the
amount of rock and fossil specimens that can be
backpacked up the slopes. For example, the fossils
collected at the Ohio Range in 1960-1961 and
1961-1962 had to be trimmed of all excess rock at
the collecting site to minimize the load, with consequent damage to the valuable specimens. The fossils
occur in the lowermost strata of the sedimentary
section, and every visit to these strata meant climbing down and up the steep slopes of the 2,000-foot
escarpment. Under such circumstances, when the
geologist's clothing weighs about 25 pounds, his feet
are loosely wrapped in mukluks with crampons, his
rucksack is half full of survival gear, and Mother
Nature inclemently tests the tag end of his stamina,
getting to and from an outcrop becomes a feat in
itself, let alone trying to study the rocks and collect
samples.
A typical example of time lost in gaining access
to an outcrop was encountered on Mount Weaver
in 1962.
The expedition was to investigate the rocks
at the head of Scott Glacier, as far south of Mount
Weaver as outcrops existed (fig. 13). Base camp was
established on the polar plateau immediately south
of Mount Weaver, within walking distance of its
southern ridge. The first attempt to climb the ridge
was terminated halfway up: the temperature was
—35°F. and the wind gusted at 55 mph. Two more
attempts on the same ridge failed for the same reasons, the last at an elevation of 9,800 feet. The steep
ice flowing between Mount Weaver and Mount Wilbur was heavily crevassed, so an attempt was made
to descend the east spur of the south ridge and walk
over to the north ridge where Quinn Blackburn had
gained access in 1934. The descent here had to be
made with ropes and ice axes, and we reached the
base of Mount Weaver six hours after leaving base
camp. Six more hours back up the ridge to base
camp, and we had spent twelve hours of hard work
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in the field without making any geological observations worth mentioning!
The only alternative, then, was to drive through
the crevassed gap between Mounts Weaver and Wilbur and hope that the bridges on those crevasses
would support the weight of the motor toboggans.
The ice was carefully probed, and a route which took
only a few hours for each round trip was established
for the rest of the season.
Once access to an outcrop has been attained, geological investigations are carried out in the conventional manner, with slight improvisations to suit the
environment. When necessary, heavy equipment,
such as a plane table for detailed mapping (fig. 14),
or a portable drill, explosives, and mining tools for
coal sampling, is backpacked to the outcrop. Despite the inconvenience and the inhospitable envi ronment, some of the most significant geological discoveries in Antarctica in this decade have been made
using these techniques. Such discoveries include a
unique Lower Devonian fauna (fig. 15), a formation of glacial deposits (fig. 16), more Glossopteris
leaves (fig. 17) and fossil trees (fig. 18), and thick
seams of coal.
Exploration by Helicopter

In 1962-1963, another major step was taken toward revolutionizing the techniques of geological exploration in Antarctica. The use of turbine helicopters turned a new page in the history of the continent, and remarkable results have been achieved
in the few years since they were introduced.
Several types of conventional helicopters have been
used in the Antarctic since the U.S. Navy's "Operation Windmill" in 1947-1948, when they were used
to secure ground control for aerial photography accomplished during the previous season by Operation
High jump. During the Deep Freeze operations,
many geological parties have been transported to
and from their destinations by these helicopters,
whose range and altitude were limited to the lower
elevations in the immediate vicinity of McMurdo
Sound. From this base of operations, the conventional LH-34 helicopters have assisted in geological,
glaciological, and topographic surveys, particularly
on the Ross Ice Shelf and in Victoria Land. Some
long-distance flights were accomplished with the aid
of a small aircraft carrying the fuel supply but, despite their abilities, these helicopters could not support geological exploration on any large scale.
In 1961 the U.S. Army Transportation Board,
Fort Eustis, Va., sent two UH-113 turbine-powered
helicopters to serve as principal movers in an extensive program of topographic surveying conducted
by the U.S. Geological Survey. The whole program
for that season was finished in 22 working days, during which time 1,100 miles of the Transantarctic
ANTARCTIC JOURNAL
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Mountains were covered and 50 bench marks were
established. The following season, a similar group
worked along the remaining part of these mountains
and completed the whole topographic program with
amazing efficiency.
During this operation, the helicopters landed at
our camp "Saxum Ultimum" near Mount Weaver,
and several trial flights were conducted for the purpose of geological investigation and to evaluate the
helicopters' performance and their potential for the
seasons to follow.
By the time the helicopters arrived, most of the
planned geological exploration had been completed
with the exception of Mount Howe and the rocks in
its vicinity, these being the Earth's southernmost
outcrops. The ice from the polar plateau flows
November-December, 1966

around Mount Howe, then converges north of it to
form an extensively crevassed field. Next to Mount
Howe, between its slopes and the crevassed field, is a
series of ice-cored moraines at least two miles wide.
Taking all these obstacles into consideration, we estimated at least three weeks of work for Mount Howe
alone. Even if the crevasses could be crossed safely,
the toboggans would have to be left at the edge of
the moraines and the rest of the trip completed by
manhauling across rough moraines. With the poor
performance of the toboggans at such high eleva tions, worn out as they were at the end of the season, the prospects of completing this task did not
seem very promising.
The task was completed in four hours by helicopter!
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Our party numbering only four, we were all able
to go on these flights. We loaded our rucksacks,
picked up emergency rations and climbing gear, and
flew toward Mount Howe. Each of us had access to
earphones and a microphone for communication in
flight. I sat next to the pilot, and all of us were in
contact with each other, making observations of surface conditions along the way. The crevasses were
far more dangerous than the aerial photographs
had indicated—perhaps impassable—but the biggest surprise was the ice-cored moraines, which were
located on undulating steep ridges of ice practically
impossible to traverse on foot. We attempted a
landing among the debris nearest to the mountain,
but the size of the boulders comprising the moraines
made such a landing impossible. We finally landed
in a clearing between the moraines and the mountain slope and immediately set to work, only 20 minutes after departure from camp.
Since we had already examined the rocks in this
general area, and because of the similarity of the
sedimentary sections along the Transantarctic Mountains, the Mount Howe section did not require too
much time. The flat-lying strata provided the helicopter with very convenient terraces as landing
platforms. In some places, thick layers of sandstone
and the ubiquitous diabase sills were only sampled
at the top and the bottom and inspected visually
from the helicopter during ascent and descent. At
Mount Howe, the sedimentary section was mostly
the lower half of the exposed slopes. Above the
sedimentary strata, all the way to the top of the
mountain, the section was a diabase sill with very
steep walls. An attempt was made to scale the
diabase walls before the pilot reminded us that we
had a helicopter with us and did not need to waste
time climbing.
The only problem was that the section measurements would not be complete without the thickness
of the sill, but the helicopter was more useful than
we had expected. Hovering for a few seconds across
the contact line between the sedimentary strata and
the bottom of the sill, we levelled at the contact and
read the helicopter's altimeter. Then, when we
landed at the summit, we read the altimeter again.
With the relatively flat attitude of the beds, the
thickness obtained was an acceptable estimate.
Even for dipping strata, the dip and strike at the bottom and the top could be measured and the actual
thickness computed later.
Once the key section in an area has been investigated and its rock units established, the geologist
can make observations in flight along neighboring
sections, stopping and landing where necessary and
whenever something appears anomalous.
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We finished Mount Howe and proceeded in the direction of the South Pole, following the exposures as
far as they occurred and establishing that the
Earth's southernmost outcrops are diabase rocks.
Then we turned toward D'Angelo Bluff where
more studies were made, and returned to camp
"Saxum Ultimum" four hours after departure.
The second flight was to the La Gorce Mountains,
across the Scott Glacier from our camp. Having discovered volcanic rocks in the vicinity of Mount
Weaver, we observed with binoculars a cone-shaped
nunatak near the La Gorce escarpment which contrasted markedly with the granitic surroundings and
appeared to us as a possible volcanic outcrop. There
were also several low nunataks on the way which
could not be reached afoot. In a few hours, all
of these outcrops were visited and sampled; the
cone-shaped nunatak turned out to be the only
metamorphic rock so far discovered in that vicinity.
The procedure here was a fast, touch-and-go sampling operation, particularly where the outcrops
proved to be granitic basement rocks.
From the La Gorce Mountains, we proceeded
downstream along the east side of Scott Glacier to
Mount Blackburn. Here there was no intention of
measuring accurately the sedimentary section, and
only reconnaissance geology was necessary. All
four geologists flew in one helicopter. We divided
into two parties; each pair was landed on top of a
section to work its way downward to meet the helicopter on the terrace at the granitic basement. The
choice of descent instead of ascent saved a considerable amount of time in this particular case; however,
when a section is to be measured and studied,
climbing becomes a necessity and the loss of time a
calculated factor. At this time of the season, helicopter fuel was in short supply and it was essential
to keep consumption at a minimum.. Thus the helicopter waited at the last outcrop until we finished
our work, then flew back to where we had left the
other two geologists, picked them up without shutting down the engine, and was back in camp in 30
minutes. Without a helicopter, it would have taken
half a field season to investigate the east side of
Scott Glacier.
Some Helicopter Advantages
Starts at temperatures below —30°C. and landings
at sites above 13,000 feet are but two of the turbine
helicopter's many advantages. A geologist can now
fly over and around a mountain, along an escarpment wall, and from one outcrop to another to reconANTARCTIC JOURNAL
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noiter the area and obtain the overall picture which
is so essential in planning the subsequent field study.
Thus, in a matter of minutes, the field investigator
can form a preliminary concept of the terrain and
identify certain locations and points of interest which
are not readily deducible from aerial photographs.
Another advantage is the volume of specimens the
geologist is able to collect without undue restriction
on weight. When the turbine helicopter became
standard equipment for geological exploration, it
was necessary to return to the Ohio Range to supplement the fossil collecting done in 1960-1962. At
the same time a study would be made of Treves
Butte, immediately north of the escarpment, which
had not been studied because scaling its vertical
walls would have been too time-consuming and dangerous. On this return trip to the Ohio Range in
1964-1965, we were able to collect at one terrace,
leave the load to be picked up by the helicopter
(fig. 19), then move to the next terrace, and so on.
We also landed on Treves Butte, measured the sedimentary section, collected more Lower Devonian
fossils, and finished the stratigraphic study of that
area. In a matter of a few hours, with the help of
the helicopter pilot and copilot, we hauled over 2,500 pounds of fossiliferous rocks from the Horlick
Formation. In those few hours, we accomplished
ten times more than in the two seasons of 1960-1961
and 1961-1962.
Convenience in Conveyance

In the last few years, we have witnessed a rapid
evolution in the means of polar transportation and
a substantial development in exploration techniques.
From the dogsleds, through the tracked vehicles to
the turbine helicopters, the development has been
accompanied by a trend toward increasing comfort.
That the quality and quantity of the scientists' fieldwork and subsequent interpretations of the data collected are in direct proportion to the convenience afforded the field investigator, is incontestable.
There are still some diehards who would readily
scoff at the mere mention of comfort. There have
been cases where the motor toboggan would not be
adopted in the field before it was put to the test
alongside a dogsled. The arguments between proponents of either means of transportation are unending. Some look at an expedition as a sport and
cling obstinately to certain rigid practices of sportsmanship at the expense of scientific objectives; they
insist on demonstrating heroics by doing things the
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hard way. There is the die-hard mountain climber
who would risk his life and perhaps the lives of his
companions, clawing to reach a peak with ropes,
crampons. and ice axes, regardless of whether there
is a rock outcrop or a mere ice cover at the top.
There is also the fanatic "explorer" who would
rather eat pemmican and other tasteless trail rations
than enjoy the choice of excellent foods available
at the stations at no substantial difference in weight.
And there is the "hard worker" who does not bathe
or wash himself throughout the expedition out of
sheer laziness but under the pretense of having too
much to do and too little time to cleanse himself.
The old explorers struggled because they had no
better means of conveyance; they ate pemmican
and suffered from scurvy because they had no better diet available; and they did not bathe because
the melting of snow for water consumed their precious fuel. Modern explorers, however, with their
increased conveniences, need not emulate what the
others suffered out of sheer necessity. Great pride
and satisfaction are derived from hard-won accomplishments, but experience has shown that heroics
are incompatible with our present objectives of seeking knowledge and collecting scientific data. Field
exploration in Antarctica is essentially limited to
three months of each summer, so the better the
conveniences and the means of transportation, the
better the returns for the huge annual expenditures
on research and logistic support.
Convenience and comfort are what the turbine
helicopter has essentially provided. The convenience to the geologist is immeasurably augmented
by another, human factor—the attitude of the helicopter crew. The U.S. Army personnel literally
toiled shoulder to shoulder with us and, after effecting the required landings, participated in any conceivable assignment requested of them whenever
they could help. Their curiosity, encouraged and
guided by the geologists, was satisfied with pride in
their participation and accomplishments.
The days of spending 75 percent of the time fighting the elements, struggling over treacherous ice,
and simply surviving, are waning if not gone altogether. The quality and quantity of observations
may increase even further with the introduction of
more advanced means of transportation to the
Antarctic Continent. The dangers inherent in the
physical environment will remain, but the increasing ability of modern man to ameliorate the effects
of the environment by facilities for comfortable
living will continue to improve the returns in scientific knowledge.
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