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"Operation Windmill"

The Second Antarctic Developments Project

LEWIS 0. SMITH i
Captain, USN (Ret.)

Advanced Marine Technology Division
Litton industries

Culver City, California

The name "Windmill" was applied to the Second U.S. Ant-
arctic Developments Project because of its extensive use
of helicopters, such as the pontoon-fitted H03S-1 shown

here with flags/up Burton Island.

Just two decades ago, during the austral summer
of 1947-1948, a U.S. Navy expedition was busily
engaged in a second successive year of antarctic ex-
ploration. The prestigious antecedent of that expedi-
tion had been the First Antarctic Developments
Project, better known as Operation High jump, an
expedition that still ranks as the largest ever under-
taken in Antarctica. By contrast, the resources of
the Second Developments Project were modest: two
icebreakers carrying three helicopters, one seaplane,
two Greenland cruisers, and four weasels comprised
the logistic base of Task Force 39. The personnel
complement, which numbered about 500, included
10 civilians to augment a number of Navy and Ma-
rine Corps specialists embarked with the naval
crews.

Missions assigned this small force were overly
ambitious, as later examination will show, but the
accomplishments of the Second Developments Proj-
ect were still quite impressive, despite the added
handicap of unseasonably bad weather. Geodetic
stations were occupied at 11 locations stretching
halfway around Antarctica, and local exploration
was undertaken at each of them. Hydrographic, me-
teorological, and geographical observations were
made throughout the trip, and geological specimens
were collected in quantity. Also, some aerial pho-

A participant in "Windmill" as the Lt. (jg.) in charge
of the detachment from Underwater Demolition Team
Three; currently a consultant on polar operations and logis-
tics for treaty inspection systems to the U.S. Arms Control
and Disarmament Agency.

-	-,
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(U.S. Naii' Photo in the National Archives)

tography was accomplished to supplement the ex-
tensive photo coverage obtained the preceding year.
Finally, in a fitting climax to the expedition, the
icebreakers broke into Neny Fjord and released the
ice-locked ship of a private American expedition
which was facing the dismal prospect of unexpect-
edly wintering over another year.

Background Factors

After World War II, a dramatic surge occurred
in antarctic research and exploration. At least 10
nations have been identified with exploration in the
Antarctic and Subantarctic between 1945 and 1950.
In that time span, there also evolved the concept
of permanent bases, which was embraced by Argen-
tina, Chile, and the United Kingdom, though not
by the United States. Instead, the Navy opted for
what became known as Antarctic Developments
Projects. As Dr. Henry Dater has noted, the concept
was never clearly formulated; a main element, how-
ever, was the desire to test equipment in a polar
environment where the risk of provocation was non-
existent. Reinforcement of any future territorial
claims would result from a recurrent presence, while
scientific investigation remained a worthy objective
in its own right. The particular importance of gain-
ing knowledge in geography, meteorology, and hy-
drography was reflected in the large share of the
total effort allotted to those studies.

On August 1, 1947, the Second Antarctic Devel-
opments Project was officially established by the
Chief of Naval Operations, and five missions were
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transmitted to subordinate commanders. Three were
closely related, focusing on exploration and scien-
tific investigation; the others referred to personnel
training, equipment performance, and the matter of
"presence."

The accompanying concept of operations quickly
revealed why the emphasis was on scientific ex-
ploration and data collection. Coastal ground-con-
trol points for past aerial photography were needed,
and better definition of the coast by other means
was a related requirement. About 30 ground-con-
trol points were specified for survey, although it was
generally conceded that only a lesser number could
be achieved, even under the most favorable weather
conditions.

The photographic achievements of High jump a
year earlier had been impressive: over 70,000 aerial
photos were taken on 64 flights, and about 60 per-
cent of the Continent's coastline was seen, 25 per-
cent of it for the first time. During later analysis,
40 percent of this total showed that plots made from
earlier surveys were incorrect. But these impressive
statistics are actually ahead of our story; only
through additional ground control could High jump's
photos be exploited to the fullest.

The implementing directive bluntly advised that
appropriations were limited. It also imposed certain
restrictions to inhibit the almost inevitable growth
that occurs during the planning phase of any ex-
pedition. Foreign observers and civilian press rep-
resentatives were excluded, and only eight spaces
were reserved for the U.S. Army. 2 Other controls
were established, as were criteria to evaluate the
myriad of projects nominated to support the mis-
sions assigned. Weight, space, and personnel re-
quirements became basic constraints, in addition to
the quite obvious one of relevance.

It is interesting to note that this underendowed
and little-reported expedition was further handi-
capped by lack of identity. For some unexplained
reason, its planners deliberately withheld assignment
of a convenient nickname. Participants quickly ad-
justed to this conversational shortcoming: "The Sec-
ond (1947-1948) Antarctic Developments Project"
was referred to simply as "the expedition." But
newspaper editors needed a column-fitting title that
was more descriptive of the expedition's character.
From the fourth estate came the unofficial title
"Windmill," a reference to the expedition's ex-
tensive use of helicopters, which had been first used
in Antarctica only the year before. This name of
chance has endured and is now the title by which
this expedition is generally known.

2 Legislation chartering the U.S. Air Force as a separate
service had not yet been enacted.

Final Planning and Departure

A flurry of activity took place during the three
and one-half months before sailing, most of it stem-
ming from a small Washington staff held over from
High jump. The documented experience of that ex-
pedition provided convenient checklists of require-
ments which could readily be scaled down to the
modest size of "Windmill."

Here, then, was the first evidence of a continuing
capability within the Navy. A shift of managerial
acumen away from private initiative had begun in
1939 under the U.S. Antarctic Service. Now, eight
years and three expeditions later, transfer of man-
agement to the public sector was complete. This
milestone seems worth noting, for the principle it es-
tablished has now endured for two decades.

Short lead time handicapped those projects in
which new or improved equipment was to be used.
In some cases, materiel did not arrive on time, and
projects were either deleted altogether or altered to
fit the means at hand. Fortunately, the major tools
for such primary tasks as geodesy, geology, and me-
teorology were quite simple, and all were available.
Major items to be used for transportation and ex-
ploration had been developed during World War II
and were well established within the fleet; all had
been tested during High jump. Prime examples were
the seaplane, helicopter, and an amphibious vehicle
known as the weasel. Ancillary equipment such as
radar, radiosondes, and trimetrogon cameras en-
hanced the capabilities of basic items. Most of these
items have endured, and later models are found at
U.S. antarctic stations today. The weasel, of course,
is still in use, performing well without significant
modification to the original design.

( U.S. Vavy Piwlo I,! (I)' \0110110i 'I

Securing ground-control data was a major 'Windmill"
mission. Here, Mr. Richard C. Hall works a camera transit
in the Windmill Islands, one of which was later named

for him.
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At first it was intended to outfit the two icebreak-
ers with one helicopter and one seaplane each, but
later one of the seaplanes was replaced by another
helicopter. This substitution was most fortunate; the
helicopters performed beyond expectations, while the
surviving seaplane's marginal utility never justified
its weight and size.

The Navy's only two operational icebreakers at
the time were USS Burton island, located at Long
Beach, California, and USS Edisto, at Boston, Mas-
sachusetts. Both had just completed summer opera-
tions in the Arctic and were being refitted at their
home ports. Although required to load up and turn
around on short notice, each ship proved equal to
the task, and a major refit was squeezed into the
process.

Burton island was equipped with two helicopters,
one H03S-1 and one HTL-1, which came to be
known to expedition members by the manufac-
turers' names, Sikorsky and Bell, respectively. Edisto
carried one Sikorsky and one J2F-6 Grumman am-
phibian, whose popular name—the Duck—was an
apt description of its squat silhouette and its ungainly
appearance in flight.

Specialists to augment the regularly assigned
ships' companies were also divided between the ves-
sels. Commander Gerald L. Ketchum, USN, corn-
niander of Task Force 39, was embarked in Burton
Island with most of his staff. So were the expedition
geologist, Dr. Earl T. Apfel of Syracuse University,
and a small detachment of underwater demolition
specialists detailed to mine rock samples under his
direction. From the Naval Photographic Center
came Mr. John Roscoe, a geographer skilled in pho-
togranimetry. Using High jump and "Windmill" ma-
terials, he later fashioned a unique set of regional
photo-interpretation keys.:'

Edisto was responsible for supporting animal col-
lecting and naturalist studies. The Smithsonian In-
stitution had made available Mr. Malcolm Davis
from its National Zoological Park in Washington,
D.C., and Dr. David C. Nutt, a biologist from Dart-
mouth College, was present to conduct naturalist
studies. These groupings, besides being an equitable
division of labor between ships, represented a log-
ical concentration of resources.

Other functions, however, were duplicated within
each ship for obvious reasons. Each icebreaker
was made self-sufficient in its capabilities to support
the primary task of obtaining ground-control points.
Key elements were geodesy, communications, pho-
tography, meteorology, and, of course, both air and
surface transport. Space, weight, and personnel re-
quirements associated with these functions also die-

4 0 (arctic Journal, vol. 1, no. 3, p. I I 2.

tated that they be split. As a matter of command
convenience, the leaders of specialized detachments
were embarked in the flagship, Burton Island, while
their deputies went aboard Edisto. Thus, the ice-
breakers were equipped and manned to operate in
any of three modes: they could work independently,
together in close proximity, or cooperatively while
widely separated. All methods were to be used.

The icebreakers proceeded independently to
American Samoa, and made rendezvous there on
December 3, 1947. Weasels, helicopters, and other
equipment were redistributed to conform with the
loading arrangement previously described, and minor
damage suffered by one helicopter was repaired
ashore at the naval station.

For two days, a whirlwind round of conferences
was held between personnel of the two ships. Al-
though extremely limited, this opportunity for op-
posite numbers at all levels to exchange views was
most valuable. This was particularly true for air-
craft pilots and weasel drivers who were to operate
from either of the ships as circumstance and con-
venience would dictate.

Fuel and provisions were topped off, and the ships
departed Samoa on December 5, proceeding south
almost along the international date line. The next
port of call in a temperate clime was not scheduled
until mid-March, when they would visit Callao and
Lima, Peru. To a man, it was regretted that time
precluded the stop in New Zealand which had be-
come a ritual for U.S. expeditions.

Operations in East Antarctica

The trip narratives quickly turn to describing the
bad weather which set in at about 25S. It was to
persist almost without respite until after pack ice was
first encountered around 65°S. There, a strenuous
effort to approach Scott Island was rebuffed by im-
penetrable pack ice, while a snowstorm completely
curtailed flight operations.

Preliminary planning had divided operational re-
quirements almost equally between East and West
Antarctica. Accordingly, some effort at ice recon-
naissance was in order. Locating the pack and
knowing its compactness at the entrance to the Ross
Sea would give some indication of when best to re-
turn from East Antarctica to attempt deep southerly
penetrations to McMurdo Sound and Little America.
Besides, this information would also allow an op-
timum westward track to be laid out toward the
Davis Sea.

Perhaps it was from anxiety, but the first berg
seemed to be a long time coming. Indeed, it did not
appear until well south of the 60th parallel. This
indication that the pack was late in breaking up and
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moving north was a bellwether of problems to
come—much of the planned survey and scientific
work was to be severely constrained by heavy pack
ice and frequent storms encountered throughout that
austral summer.

To conserve time, Task Force 39 proceeded west
by skirting the pack. Stormy weather was the rule,
and heavy rolling continued almost without abate-
ment, but the sturdy ships were able to make
speeds between 10 and 14 knots much of the time.
Under constant dousing, they accumulated consider-
able topside ice which had to be laboriously chopped
off by hand. Early one morning, Burton Island's
jack staff and radio antenna were carried away in a
freak accident: while cruising near the pack, a 400-
pound block of ice was scooped onto the forecastle
as her bow pitched under in a heavy swell. Fortu-
nately, the deck had been cleared of personnel, and
no one was injured.

On December 24, the icebreakers exchanged
Christmas greetings with a British whaling ship,
Southern Harvester, and then entered the pack in an
all-out effort to reach Antarctica's coast. For almost
four days the ships took turns breaking a path for
each other as numerous reconnaissance flights were
made in search of leads through the ice.

Finally, Burton Island and Edisto cleared the pack
and proceeded through open water until land-fast ice
was encountered about 20-30 miles from the coast.
Burton island pusFed forward until, 17 miles north
of Haswell Island, further penetration was out of the
question. Edisto proceeded west about 40 miles to
locate ground-control points 1, 2, and 3, near Posa-
dowsky Bay and Gaussberg. 4 Burton Island was to
try for point 4 (Haswell Island), point 5 (near the
Shackleton Ice Shelf), and point 6 (Gillies Islands).

At 66 0 48 1S. 89 0 12'E.; then called Mt. Gauss.

26	 ANTARCTIC JOURNAL



Bad Week

The next seven days produced more activity than
any other comparable period during the entire
voyage. Edisto was able to survey all three points
assigned. Burton Island accomplished surveys of
points 4 and 6, but was unable to locate point 5
after penetrating to within five miles of its supposed
position.

Looking at the log entries, it seems amazing that
even one point was surveyed and that no one was in-
jured or killed in the process. First, as always, there
was the factor of bad weather. Ground-control ob-
servations required a minimum of 6 to 8 hours of
sunshine to obtain a sufficient number of sun shots.
In two cases, weather stretched the work out to more
than three days. One shore party was cut off in a
blizzard for over three days and unheard from be-
cause of radio failure, causing some tense moments
on the icebreakers until contact was reestablished.

The weasels added to the problems of this period
by frequently needing minor maintenance and re-
pair. One broke down completely and had to be

* \

400 
*1 O^

(U.S. l'/iotu in tilt National A rchives)

On an overcast dos', Edisto's 12!- -6 Grumman amphibian
takes ofi from a polvnva near Bun'er Hills. With few
exceptions, the J21' was of disappointingly little use to the

t'.steiliiioii.

towed back to the ship. The J2F-6 amphibian's op-
erations were also curtailed, by radio failure and
other equipment breakdowns. Its trimetrogon cam-
eras, for example, were an addition and did not fit
well into the aircraft. And, though not pressurized
or heated, the airplane had to fly at 10,000 feet for
photo work. In his diary, Edisto's captain noted on
December 27 that ". . . as far as I'm concerned the
J2F remains aboard until we reach Boston. It may
be a good plane, but it doesn't pay its way in Ant-
arctica." The amphibian had numerous opportuni-
ties to perform during that hectic week, but it failed
to measure up. It was hardly ever used thereafter.

Burton Island's Sikorsky helicopter was damaged
while making a landing near point 6. Repairs could

be made, but bringing help to the scene was a prob-
lem. Weasels could not be landed on the high ice
barrier, and the Bell HTL-1 was down for repairs.
So Edisto had to dispatch its one Sikorsky, the only
machine left capable of rescuing the stranded party.
As it flew away, Comdr. Folger, Edisto's command-
ing officer, inventoried his situation: two survey par-
ties were ashore; one was caught in a blizzard and
without communications; the amphibian was inop-
erable; and his only helicopter might be gone for
days. Then came the final blow. An error in navi-
gation was discovered: Burton Island was actually
80 miles away instead of 40. This distance would
strain the H03S to its limits—but worse, she was
now beyond her limited radio range and could not
be recalled. Fortunately, longer-range radios did link
the ships, and Burton Island was soort made aware
of the grim circumstances. She commenced homing
operations, with success.

Men and machines were recovered slowly over
the next three days and returned to their own ships.
That no one was injured or lost is truly amazing.
From the record it is clear that the successful recov-
ery of all hands was due largely to the great physi-
cal stamina and fine nervous control of one pilot, Lt.
Lloyd W. Tracy, USN, who in one 36-hour period
flew Edisto's helicopter 12 times for an aggregate
flight time of 16 1/4 hours.

These dramatic operations overshadowed other
projects that went forward without a hitch. Geo-
logical, geographic, and biological observation and
collection activities proceeded at each control point,
as well as along the fast ice where the icebreakers
were hove to. Malcolm Davis was busy collecting
both seals and penguins. When this week ended, the
small but growing zoo on Edisto's fantail included

.S. sa IV I'/itii in the \UtiotZUI A re/lu es)

Emperor penguins on fantail of Edisto are fed by Dr.
Malcolm Davis at Callao, Peru, during return voyage.
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I  emperor and Adélie penguins. (Two of the large
emperors had been captured by helicopter during a
return flight from one of the ground-control sta-
tions.) Davis' long experience with penguins and
his great affection for them helped to keep the birds
hale and hearty. Eventually, they adapted to cap-
tivity and accepted food willingly, after first passing
through a period of forced feeding.

During one break in the weather, when the tem-
perature was a warm 4.5°C. (40°F.), crewmen
frolicked on the ice shelf next to the icebreakers. A
photograph of this scene was transmitted over the
equipment used to exchange facsimile weather maps,
such long-range information transmission being of
great importance in those pre-satellite days. Later it
was learned that the radiophoto of the shirt-sleeve
touch football game had been successfully  transmit-
ted 10,581 miles, by far a record at that time.
Ironically, the photo appeared in U.S. newspapers
when New England and the middle Atlantic states
were paralyzed by the worst blizzard since 1888.

The impediments of pack ice during this week
soon turned command attention toward the idea of
using explosives to free an ice-beset ship. Demoli-
tion experts began experimenting with various types
of charges and emplacement techniques. Their re-
suits were unimpressive; Comdr. Edwin McDonald,
the officer commanding Burton Island, later ob-
served: "The use of explosives in blasting fractures
and holes in the ice to effect dislodgement of an
icebreaker or to assist in icebreaking is generally
little understood and greatly overrated." Thereafter,
demolitions were used mostly to support Dr. Apfel's
activity in collecting geological specimens, though
some use was made in building ramps across the
pressure ridges at Little America III.

Bigelow Rock

While proceeding to point 6, Burton Island came
to anchor near what appeared to be a growler, or
small berg. As the light improved, the "iceberg"
was revealed to be an uncharted rock, located ap-
proximately 1,500 yards west of the Shackleton Ice
Shelf. Exploration of this curiosity occupied some of
the crew while Burton Island's downed helicopter
was being recovered.

The islet was approximately 45 m (150 feet) long
and 30 m (100 feet) wide. About 3 m (10 feet)
of rock protruded above the water, and this was cov-
ered with another 2 m (6 feet) of snow and ice.
Initially christened "Burton Island Rock," it was
later officially named Bigelow Rock for T.Sgt.
George H. Bigelow, USMC, a "Windmill" tractor
driver and mechanic who had also participated in
Operation High jump. Sgt. Bigelow proved highly

skilled in repairing weasels. Despite poorly engi-
neered transmissions and a general shortage of
parts, he was able to keep all four running an ag-
gregate distance exceeding 1,000 miles. The re-
naming of this rock was an honor he well deserved.

Once its novelty had worn off, Bigelow Rock was
subjected to systematic investigation. Some of its
snow cap was removed, geological specimens were
mined, and ground control was established. There
were no animals, but a few bird feathers were found.

At Bunger Hills

On January 6, the icebreakers met off the Shackle-
ton Ice Shelf, whence they proceeded in company to
an area then known as the Bunger Lakes or Bunger
Oasis. There had been considerable speculation
about this area for a full year since Lt. Comdr.
David E. Bunger had landed a seaplane there dur-
ing Operation High jump. Much of the speculation
centered on a theory of internal warming from hot
springs or volcanic action; in some press accounts,
palm trees had begun to appear. Even the Chief of
Naval Operations, in official correspondence, re-
ferred to "warm water" lakes. Such uncertainty may
seem incredible in the light of what is known today
about the area, but at that time there was insuffi-
cient knowledge to explain the feature's character
accurately.

Both ships experienced a rugged time breaking
their way from Bigelow Rock northward through the
pack to open water. Later they had to reverse the
process on a southerly heading so Bunger Hills could
be brought within helicopter range. The amphibian
helped scout for leads and directed Edisto to an
open-water pool after what Comdr. Folger called
"28 miles of the most rugged ice breaking ever

t. ..S	 lliioto p t the \ at iv p al Arcitites)

Discovered during H ighjump and described then as an
antarctic "oasis" with warm-water lakes, the Bun ger Hills
were actually more like a desert, and the 'lakes" extensions

of the sea.
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seen or wanted." Mill Island was barely visible in
the distance.

Fuel consumption was rapidly becoming a critical
factor. Thus it was decided that Burton Island,
whose search for leads had been less successful,
would lay to in an open pool further north. The
trip to Bunger would be staged from Edisto, whose
closer location in another polynya now brought the
J217 amphibian back into use. Surprisingly, it served
well ferrying personnel and equipment between the
icebreakers.

Meanwhile, a gasoline cache was set out on the
ice shelf to support a weasel party. Transportation
to survey point 10 (east of Bunger Hills) would be
by a combination of weasel and the small helicopter,
while both large helicopters would support a bigger
party making the longer trip to Bunger Hills. Hope-
fully, photography, message drops, and intership
shuttle flights could be handled by the J217. Such
was the initial plan.

There were two near accidents while the shore
parties were being organized and deployed. An
H03S from Burton Island became overdue while
beyond range of radio and radar. Contact was fi -
nally made when the pilot sighted star shells being
fired from the ship's gun. This plane had gas for only
five minutes of flying when it was recovered. A
similar occurrence saw the J217 return to Edisto with
only four gallons of fuel left. A tumbled gyro,
faulty radio, and reduced visibility had almost done
it in.

Ashore at Bunger, the work proceeded smoothly
and swiftly. Dr. Apfel, expedition geologist, reported
the "oasis" to be a virtual desert. There was no
sign of volcanic activity; instead, the glacial ice in
its flow to the sea was diverted down either side of
this area by ridges of rock, leaving an ice-free ex-
panse of about 60 by 20 miles. The terrain resem-
bled a desert: water in the ponds was brackish and
soluble salts were found on the ground. Very little
life of any kind was observed, as would be expected
in such an environment. Curiously, bad weather
also seemed to flow around the "oasis": the shore
party enjoyed almost perfect weather throughout its
two-day visit, even though surrounded by snowstorms.

The open-water "lakes" encountered by Bunger
the previous year were determined to be inlets and
embayments from the sea. This season they had re-
mained frozen over. And so died a myth. Simple
facts about a previously unknown environment had
provided a simple answer.

Helicopter Lost

On January 13, the HTL-1 became overdue on a
flight to point 10. Contact was made with the

(U.S.  Nav y Photo in the National Archives)

Whiteou Is, though an impediment to surface exploration,
pose graver dangers to polar aviators. Injuries in the crash
of this Bell HTL-I at Bunger Hills were minor, but the

helicopter was a total loss.

weasels at the gasoline cache along the trail, and a
search was on. Soon the crashed helicopter was
found. Its occupants were missing, but two sets of
footprints pointing toward Edisto gave hope for their
safety. The pilot, Lt. (jg.) Hubert Glenzer, Jr.,
USN, and his passenger, Robert F. Phelps, Avia-
tion Machinist Mate, USN, were located by one of
the Sikorskys and returned to Edisto. Miraculously,
both Glenzer and Phelps sustained only one minor
cut each, although the crash had been severe
enough to make their helicopter a total loss. Sal-
vageable electronic equipment was stripped from it
by a weasel crew, and the Bell HTL- 1 was aban-
doned on the ice.

During his debriefing, Glenzer told how a small
squall had suddenly closed in to create a low ceiling
over the snow. The whiteout had left him with
no sense of distance or direction: all objects by which
to judge had disappeared. Lt. Tracy had a
similar experience while landing an HI03S the very
next day. At this point it was realized that, to use
Comdr. Folger's own words, ". . . luck had been
pushed far enough." Thereafter, sun above the
horizon and excellent weather were to be the cri-
teria for helicopter operations.

Another concern was the weasels. On ice caps
or shelf ice these vehicles were handy, but here the
terrain was wrong for them. Pressure ridges, leads,
and cracks—all so common within the pack—pre-
sented insurmountable obstacles to this small ve-
hicle; fortunately, there was never any need to con-
duct rescue operations across the pack. On the other
hand, when operated over bay ice, there was always
a real possibility that the ice would break up and
leave the weasels stranded on a floe.
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Finally, one by one, planes and weasels returned,
bringing back everyone from the Bunger Hills and
point 10. The mystery of the "warm water" lakes
had been solved, and much had been accomplished
in the quest to locate ground-control points. But,
these accomplishments notwithstanding, time was
running out, and it was already apparent that opera-
tions in West Antarctica would have to be curtailed.
Nevertheless, after extensive staff consultation, Com-
modore Ketchum decided to try for one more land-
ing in East Antarctica. Once again, ground control
was the key selection factor. Two interesting loca-
tions (points 11 and 13) along the Budd and Knox
Coasts were selected. With regret, plans for all other
points in East Antarctica were scrubbed.

Windmill Islands

Points 11 and 13 were in parts of Wilkes Land
that had been photographed the previous year from
a seaplane. Also, Lt. (later Rear Admiral) Charles
Wilkes, USN, had reported numerous sightings
there in 1840, though he had not been successful in
making a landing. So far as can be determined, the
1948 landing parties of "Windmill" were the first
ever to set foot ashore there.

As others have noted, the Wilkes chart of 1840 is
surprisingly accurate and much in agreement with
present information, but the underlying navigation
was suspect, and the chart had been viewed with
great suspicion throughout the earlier days of its
long life. Nevertheless, H.O. Chart 70—as it came
to be called after being republished in 1875—was
the best cartographic representation then available
to Burton Island and Edisto. (It was later over-
taken, after more than a century of use, by newer
charts of greater accuracy and detail. Its replace-
ments were based on photographs taken during
Operation High jump and made usable through
ground controls established by "Windmill." H.O.
70 was finally withdrawn from use by the Navy's
Hydrographic Office in 1953.)

Until arrival at point 13, direct contact with land
had been reserved for those few persons engaged in
shore surveys or ship-to-shore transport. At last,
some unnamed islands brought Antarctica close to
all hands, particularly those who labored at stations
below the weather decks. The pack had receded
northward from the islands, leaving a wide belt of
calm, open water. There was practically no wind,
and good holding ground in deep water permitted
safe anchoring close to land. Everyone who wished
was now able to go ashore and stretch his legs.

There was a pressing need for some interim label
for these new-found islands, if only to facilitate con-
versation and report-writing. Fixing the ship's posi-

tion while standing in to anchor had generated a re-
quirement that could not wait. And so, with prac-
ticality born of necessity, and inspired by the pho-
netic alphabet then used by the Navy, an unidenti-
fied quartermaster logged the islands in the Navi-
gator's Bearing Record Book as Able, Baker,
Charlie, Dog, and so on. Much later, the U.S.
Board on Geographic Names was to make Windmill
Islands the official name, thus perpetuating the un-
official expeditionary title whose genesis we exam-
ined earlier.

Life was a salient characteristic of these islands,
and it came as a welcome contrast to the absence
of life so noticeable at Bunger Hills. There were
several rookeries of penguins and snow petrels; skuas
were also plentiful, especially around the rookeries.
Numerous whales and seals were sighted in nearby
waters, and plankton, that basic ingredient in the
Antarctic's marine ecology, was so abundant as to
give the sea a yellowish-brown cast. The terrain was
spectacular, being of sharp relief and dominated by
massive granite structures. The scenery, animal life,
and fair weather did much to refresh spirits and
prepare all hands for the next leg of a long voyage.
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Newly discovered Adélie penguin rookery at Windmill Is-
lands, seen from one of the expedition's helicopters.

For the specialists, relaxation and refreshment
took the form of an opportunity to do their work in
a pleasant, shirt-sleeve environment. Dr. Apfel and
the demolition detachment mined bedrock from
each of four islands visited, as well as along the
continental coastline. After mining about a ton of
rocks for Dr. Apfel, the UDT men left the chore of
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stevedoring to Burton Island's deck force and began
other tests. Dry exposure suits and related survival
equipment were tested. Human adaptation to im-
mersion was also observed. In addition, Dr. Apfel
was transported by rubber boat to areas inaccessible
by Greenland cruiser so that additional geological
exploration could be carried out. Finally, the demo-
lition men accompanied Dr. Nutt on a skiing trip
inland from the continental coastline. Two curiosi-
ties made their hike enjoyable: small rocks flecked
with many garnets were found, and moss was dis-
covered growing nearby in a gully of pebbles.

Aerial mapping and establishment of ground
control completed the major work at the Windmill
Islands. Weather was excellent; the sun shone al-
most continuously. As a result, the quantity of sur-
vey data amassed in less than two days exceeded
that obtained in any comparable time span during
the expedition. In deserved tribute, one of the Wind-
mill Islands was later named for Mr. Richard C.
i-loll of the Naval Hydrographic Office. Among
other accomplishments, his earlier observations at
point 4 resulted in the relocation of Haswell Island
some 1 5 miles east of where it had first been re-
ported by Sir Douglas Mawson.

Accessibility, abundance of life, and geologic in-
terest weighed heavily in the later selection of a site
near the Windmill Islands for Wilkes Station during
the International Geophysical Year (1957-1958).
Although the islands had only been visited this one
time, the substantial fund of knowledge gained in
30 hours had been sufficient to justify the establish-
ment of a permanent station, now continuously oc-
cupied for a decade.

The absence of 'wind during those few hours,
however, seems to have been a momentary aberra-
tion. Wilkes Station has experienced recurrent
problems with drifting snow, propelled by a strong
prevailing wind that constantly sweeps down from
the high continental plateau; such are the pitfalls of
making decisions on antarctic operations when
synoptic data are inadequate. New buildings now
being erected at Wilkes Replacement Station have
been designed to resemble the airfoil shape of a
plane's wing, a shape said to have been tested in a
wind tunnel by its Australian designers. This de-
parture from conventional architecture represents a
radical—and hopefully optimal—response to the
drift problem.

To the Ross Sea and McMurdo Sound

Departure was taken from Wilkes Land on Janu-
ary 20, with McMurdo Sound and Little America
as immediate objectives. The transit was surprisingly
easy compared to the rugged icebreaking required

previously. Wind had scattered much of the pack;
penetration was quite simple, and soon both ships
were heading east along latitude 64°S. in open
water.

Three Japanese whaling ships and a number of
their catchers were met north of the Balleny Islands.
Lt. Col. Winston, U.S. Army, aboard one whaler
as General MacArthur's representative, was hosted
on board Burton Island for lunch, as were Mr.
Noonan and Lt. Comdr. Sundt, observers from
Australia and Norway. A few persons returned with
them to tour the factory ship Hashedate Maru,
which was in full operation.5

The Ross Sea was now wide open, and the ships
encountered almost no ice until actually reaching
Ross Island near the end of January 1948. Shackle-
ton's hut at Cape Royds was accessible by Green-
land cruiser, while a helicopter party was dispatched
to examine Scott's second base, at Cape Evans.

(U.S. i\ai v Photo in the National Archives)

Slzackieton's hut on Cape Royds OS seen by "Windmill"
members in January 1948.

Today these historic structures are restored, and
measures for their future protection have been
undertaken through international agreement, but
neither the Antarctic Treaty nor other protective
protocols existed then, and shortsighted deprada-
lions were known to have occurred in other parts of
Antarctica. Thus it is a source of personal satisfac-
tion that the expedition's members sensed history in
their presence and chose to behave with circum-
spection. The contents of the Cape Royds hut and
artifacts in the surrounding area were left largely
undisturbed. A few matches were tested, and each
lit when struck. Nails spilled on the nearby ground
from a toppled keg showed only a few rust spots
and seemed as serviceable as on the day they were
unloaded from Shackleton's Nimrod, four decades

A detailed narrative of Comdr. McDonald's humorous
experiences aboard Hashedate Maru appeared in U.S. Naval
Institute Proceedings, 74(12): 1490-1503.

March-April, 1968	 31



earlier. Such lengthy preservation, which Antarcti-
cans have come to accept as normal, seemed very
remarkable to us initially viewing it at first hand.

By far the most interesting discovery was a typed
letter left by Captain Davis of the relief ship
Aurora, which had evacuated survivors of Shackle-
ton's last expedition. 6 It read:

S.S. Aurora
McMurdo Sound
January 11th 1917

The Government Relief Expedition under my
command arrived here all well on January 10th
and relieved the surviving members of the
Shackleton Expedition, namely A. E. Stevens,
E. Joyce, J. L. Cope, E. H. Wild, P. W.
Richards, 1. 0. Gaze, and A. K. Jack, who
were found all well.

We learned on arrival that Rev. A. P.
Spencer-Smith died of scurvy on the Barrier on
March 9th 1916.

Captain Mackintosh and V. G. Hayward
perished on May 8th 1916 in a blizzard while
attempting to cross the sea-ice from Hut point
to Cape Evans.

The A urora will leave McMurdo Sound dur-
ing this week for Wellington, proceeding north-
wards past, and in sight of, Cape Adare if ice
conditions permit.

John King Davis
Commanding Relief Expedition

An old log book lay on the dining table. Comdr.
McDonald of Burton island inscribed a notation of
the visit; it was the first entry made in over 31
years.

Reduced visibility prevented further helicopter
flights to Cape Evans. Planes and boats were re-
called, and the ships continued southward past Hut
Point and Winter Quarters Bay. The latter was
completely free of ice; indeed, soft bay ice was not
encountered until the ships turned Cape Armitage.
Finally, engines were stopped and deadmen put out
next to a very large seal colony. 7 Malcolm Davis

A second note, left by Davis in the Cape Evans hut, was
found by the New Zealand restoration party in 1960; it is
now in the Scott Polar Research Institute, Cambridge, Eng-
land. The present location of the Cape Royds note was
undetermined at this writing; it is here quoted from Mc-
Donald, 1948. Information would be appreciated by the
editors.

Readers familiar with the McMurdo area will recognize
the locale where Scott Base was to be established nine years
later.

was delighted with this opportunity to expand
Edisto's fantail zoo, and he made the most of it.

Overcast weather defeated efforts to establish
ground control, so animal collecting and sightseeing
became the main undertakings of the one-day stay
at McMurdo. Hiking parties travelled overland to
visit Scott's first (1902) base at Hut Point. Upon
return, John Roscoe climbed Observation Hill, prob-
ably last scaled some 35 years earlier by Scott's
men. The cross they erected when Scott failed to
return from the Pole still stood there, as it does
today.

Ross Island gave little hint of its future. Only
three human habitations—long abandoned—stood on
all of the island. All were 30 or more years old,
and materials to build them had been brought there
in sailing ships. Who at that time could envision
that in less than two decades the slopes of Observa-
tion Hill would bear a nuclear power plant, and
that the valley below would be filled with a bustling
town stretching to Hut Point, with large aircraft
regularly landing nearby? When John Roscoe and
the author labored up this trail, the nuclear age
was less than three years old, and the atom had not
yet been harnessed to yield power for heat, light,
and drinking water. Such is the acceleration of time
and events.

Another activity of that day now seems to have
been quite significant. Ensign Charles W. Mallory,
CEC, USN, was responsible for conducting snow
studies. In his words: ". . . density, snow penetra-
tion, load capacity and shear resistance tests were
conducted to determine what effect they may have
upon snow construction techniques." His tools were
hardly ones of precision: hand-held spring balance,
wooden yardstick, 12-quart bucket, and handsaw
were used to cut, measure, and weigh blocks of
snow to determine density. A more precise instru-
ment, the Proctor needle, was used to determine
compaction. Mallory's report fixes his McMurdo
snow studies at 77°53'S. 166°34'E., a position foot-
noted as being ". . . on a snow Ramp leading to
the top of the Western Boundary of the Ross Ice
Shelf." Today, that point is almost in the center of
Antarctica's largest airport, about halfway between
Williams Field's skiway and its annual-ice runway.

Little America

The tiny task force departed McMurdo on Janu-
ary 29 and made good time through open water.
Hugging the imposing Ross Ice Shelf, Edisto and
Burton Island arrived off the Bay of Whales and
entered its very small opening only 40 hours later.
The Bay's entrance had narrowed to about 100
yards, and most who saw it believed that complete
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(U.S. Nary Photo in the National A chives)

Edisto and Burton Island sail past ice cliffs and enter Bay of
Whales on January 31.

At Little America, ramps had to he blasted for the waseis. All told,
the expedition's four weasels were driven more than 1,000 miles.

(U.S. Na%)' Photo in the National Archives)
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App i1 6A (U.S. Nary Photo in the National Archives)

Proctor needle being used to test snow com-
paction at Little America. Note handsaw, spring

scales, and yardstick at fusser right.

closure would occur in a short time. As Dr. Nutt,
the staff biologist, was to note, "The next few years
will unfold an interesting glaciological story." Theory
popular with expedition members held that pres-
sures exerted by closing the entrance would calve off
a section of shelf ice, reopening the Bay of Whales
to navigation. This theory was sound, but the mag-
nitude of that future event was not fully compre-
hended. About a decade later, the Little America
site was to become part of a giant iceberg floating
northward to destruction.

Little America received extensive attention from
the complements of both ships for almost five days.
Here was a substantial investment in equipment and
supplies; here was an emotional attachment stretch-
ing back to the first Byrd expedition. Here, too,
were two decades of U.S. "presence," the reinforce-
ment of which was a primary mission of "Wind-
mill."

Not much was done of a scientific nature. First,
there was little else but shelf ice to observe and ex-
amine. Second, such studies as were relevant to the
environment had been done in depth by four earlier
U.S. expeditions. Instead, much of the time was con-
sumed in digging out Little Americas III and IV
so that equipment and supplies could be examined in
detail. The demolition detachment cleared openings
through pressure ridges to make passable trails for
weasels. One of the R413-5 (LC-47) transport
planes left behind from High jump was started up
and tested, though not flown. Supplies of food,
medicine, and clothing were checked over and in-
ventoried.

Captain Vernon D. Boyd, U.S. Marine Corps,
soon located a Model T-20 International Harvester
tractor. He had left it at the West Base of the U.S.
Antarctic Service (Little America III) when he was
evacuated from that camp in February 1941. As
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master mechanic of that expedition, Boyd had made
several trips to the Rockefeller Mountains (125 nm)
and two round trips to Mount Grace McKinley S

(225 nm) during 1940 and 1941. Heat was applied
to the excavated tractor, and 20 minutes later its
engine was running perfectly. Despite its long en-
tombment, it made several hauls with loads too
heavy for the weasels.

While digging out the T-20 tractor, entry was
gained to Little America III. It was then about 6 rn
(20 feet) below the surface, and in an almost per-
fect state of preservation. The cache of food was
enormous and included loaves of bread obviously
baked only a day before the hasty evacuation of
West Base in 1941. Freshly baked bread was
brought over from Burton Island, and sandwiches
were prepared using both batches of bread. The
sandwiches were indistinguishable. The Navy's
recipe for bread, its grade of flour, and size of bread
pans apparently had not changed in seven years.

Operations in West Antarctica
Although still continuously circling above the

horizon, the sun was sinking noticeably lower. The
temperature at Little America dropped to —15.5°C.
(4°F.), the lowest to be recorded during the entire
voyage. It was time to press on. Edisto was sent
ahead to find an exit through the pack northeast of
the Bay of Whales. Other expeditions had made
numerous such attempts, none successful, although
USS Bear had almost accomplished it in 1940.
Struggling to make the most of the little time re-
maining, Task Force 39 broke through and pro-
ceeded east until reaching 125°W.

Turning south, the ships laboriously penetrated
180 miles of heavy pack. Finally, their advance
was slowed to only four miles per day. Mount
Siple, the next ground-control station, still lay 80
miles further south. There was no alternative:
Mount Siple could not be reached that season. The
icebreakers retired northward, skirted the pack
again, and finally attempted another penetration,
this time to Thurston Peninsula, now known to be
an island. Ice conditions were the same, but even
less time and effort could be expended there: fuel
reserves were dwindling and winter was approach-
ing. Word was also received of the early winter
being experienced at Stonington Island. A tenta-
tive requirement to relieve Ronne's expedition was
now a certainty, so Thurston Island would not be
reached either.

Course was set for Peter I Island, which was
reached handily on February 15 after running

Now McKinley Peak: cf. Antarctic Journal, vol. 1, no. 6,
p. 276.

through ice-free waters. Numerous signs pointed to
a visit five days earlier by a Norwegian party.
"Feb. 10, 1948" was painted on the base of cliffs
in Sandefjord Cove. Other evidence was a cairn, a
Norwegian flag, and University of Oslo leg bands
on the penguins. The identity of that expedition
was a matter for speculation, which at the time cen-
tered on a whaling voyage that perhaps had a few
scientists along as "hitchhikers;" certainly the lack
of publicity was consistent with whaling operations.
It now seems probable that we had just missed meet-
ing with an expedition sponsored by the Federation
of Norwegian Whaling Companies; their ship,
Brategg, is reported to have landed a scientific
party on Peter I Island that season.

(U.S.  Navy Photo in the National Archives)

Clifis in Sandefjord Cove bore evidence tittit 'Windmill"
barely missed meeting a Norsi'egian group. Crossed markers,

flag , and painted dates and initials appear in photograph.

Landing was made in Sandefjord Cove by rubber
boat, and a small quantity of geological specimens
was collected. Except for this one tiny cove, the is-
land was completely inaccessible by boat. Indeed,
close approach from sea was hazardous as large
pieces of ice, some of berg size, tumbled into the
sea from the island's lofty glacial cap. On one occa-
sion, Burton Island was forced to weigh anchor and
move quickly to avoid being hit by a berg which fell
nearby.

Ground control was established and the altitude
of Lars Christensen Peak was checked by helicopter
altimeter. Surprisingly, an altitude of 1,675 ni
(5,500 feet) was obtained, considerably different
from the 1,200 m (3,937 feet) shown on the navi-
gator's chart.

On to Stonington Island
En route to Neny Fjord, a second case of acute

appendicitis occurred aboard Edisto. The ship nosed
into the grooved fantail of Burton Island, and Lt.
(jg.) L. 0. Yaussy, MC, USN, jumped across to
assist in the operation. (Earlier, during the rough
transit south from Samoa, Edisto's doctor had re-
moved an appendix without assistance while the
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In this aerial view of Ston-
ington Island, the British
(amp appears at right, and
Finn Ronne's is at left,
near the foot of the pied-
mont glacier. Burton Is-
land (far right) is maneu-
vering to take Port of Beau-
mont in tow. Edisto had
departed earlier to break a
trail through Marguerite

Bay ton'ord open water.
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ship was rolling about 200.) This appendectomy was
to be the final medical event of any significance. Ex-
cept for a few colds early in the cruise, the person-
nel of "Windmill" had been remarkably free of in-
jury and illness.

Soon the ships were again crunching through
heavy pack; even so, the pace had quickened
noticeably. Three to six feet of ice already covered
Marguerite Bay at the head of Neny Fjord. Ronne's
small wooden ship, an ex-Navy net tender, was
frozen fast and could not move without help.

Finn Ronne and Isaac ("Ike") Schlossbach, skip-
per of Port of Beaumont, sledged out on the bay ice
and came aboard to pilot the icebreakers in. Soon
Marguerite Bay was full of ships. Edisto and
Burton Island nestled together, bow into stern, near
Port of Beaumont. Later, they were joined by RRS
John Biscoe, coming to resupply the British expedi-
tion on Stonington Island.

There was little to do of a scientific or exploratory
nature that had not already been accomplished by
the British and American expeditions that had been
winter neighbors there. The activities of both of
those expeditions have been reported extensively by
their participants, so further recounting will not be
undertaken here, but any narrative of events at
Stonington Island in those days would be incom-
plete without some mention of the contrasts between
the two groups. Differences in personalities, equip-
ment, housekeeping habits, and operational objec-
tives were readily apparent. So were the gulfs these
divisive factors had produced.

From conversations with a number of its mem-
bers, one could readily discern that Ronne's expedi-
tion had about reached the limits of its usefulness
and would accomplish little more by remaining

longer. For most of a day, the icebreakers' crews
assisted in breaking Ronne's camp. Trips were made
to the British station, where the post office and wire-
less did a brisk business. Relations with the British
expedition were extremely cordial. Visits were ex-
changed and small groups were hosted for dinner.
Hot water, laundry, and barber facilities, all routine
services on the ships, were extended to the shore-
based expeditions, to whom such comforts had come
to be luxuries in limited supply.

On February 20, Edisto broke trail as Burton
Island took Port of Beaumont in tow through the
ice. Proceeding northward, the ships anchored near
a group of low-lying rocks south of Adelaide Island.
There, preparations were made for one final scien-
tific project and the only one that "Windmill" did
in concert with another expedition. Almost 8,000
pounds of high explosives remained on hand; all of
it would be shot in one gigantic seismic test. Mean-
while, back at Stonington Island, Robert Nichols of
Tufts University was waiting to make recordings
with a small seismograph he had brought along.
Accurate timing devices were not available at
either end, but a scheme having sufficient accuracy
was easily devised. Radio contact was established
with the British camp and a continuous signal was
transmitted; its interruption would signify that
detonation had occurred. Everything worked as
planned.

Meanwhile, John Biscoe stood in to rendezvous.
It was quite obvious that she too would have to be
helped in and out of Neny Fjord and Marguerite
Bay. Otherwise, the British camp would be forced
to winter over using supplies on hand. Indeed, to
guard against such an eventuality, they had begun
to lay in a large store of seal meat.
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John Biscoe stayed close up to Burton Island and
soon reached her destination. After hastily unload-
ing onto the ice, she again stood out behind Burton
Island, which had picked up Mr. Nichols and his
seismic equipment from the British camp.

Port of Beaumont and Edisto were rejoined near
Adelaide Island, where Dr. Apfel was completing
his last geologic reconnaissance. Port of Beau-
mont's steering engine became inoperative, and
again she was taken in tow. Once through the pack,
and with her steering engine repaired, Port of
Beaumont cast off and proceeded to Valparaiso,
Chile. The icebreakers headed for Callao, port city
of Lima, Peru, with all hands looking forward to a
well deserved rest in friendlier climes.

An Assessment

What, in sum, was the value of "Windmill"? To
answer only by inventorying its accomplishments is
to see but a partial image. Rather, it should be
asked if those accomplishments really fulfilled the
missions assigned to the expedition at the outset.
Specifically:

Was scientific information collected?
Was detailed exploration carried out, particularly
eastward of the Ross Sea and in the vicinity of
Bunger Hills?
Was the condition of the U.S. installation and equip-
ment at Little America investigated and reported?
Were personnel trained and equipment tested under
antarctic conditions?

The geologic collection was impressive: over two
and one-half tons of rock had been mined, most of
it from virgin locations. Naturalist studies and a
specimen collection program had kept two biologists
working full time. Several penguins and seals were
brought back to the Smithsonian Institution. Gla-
ciological, meteorological, and hydrographic ob-
servations, photographic mapping, and some radio-
propagation studies rounded out the scientific pro-
gram. For the expedition's size, it was an impres-
sive bag.

In final review, "Windmill" is seen connecting
two distinct eras of antarctic exploration. Assuredly,
the sight of Finn Ronne and of "Ike" Schlossbach-
with beard and eye patch—sledging across Mar-
guerite Bay to greet the icebreakers recalled the
heroic age. More to the point, private exploration
in Antarctica was ending—a change symbolized by
Burton Island casting loose Port of Beaumont—
though few of those present realized it at the time.
"Windmill" itself would be overtaken by other con-
cepts before another U.S. expedition journeyed
south. Lack of budget support would curtail further
Developments Projects, while in the meantime, im-
provements in air transport would shift operations
back to bases ashore, from which deeper penetra-
tions of the Continent could be made. The ice-
breaker-helicopter-weasel team of High jump and
"Windmill" had been a one-time system, constructed
mainly from leftovers of World War II. But it had
been a valuable link in the technological advance of
polar logistics from dog sledges to far-ranging
aircraft.
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44Studies of Surface Snow
at Plateau Station

OLAV ORHEIM

Norsk Polarinstitutt
Oslo, Norway

During the 1966-1967 austral summer, the author
joined the U.S. Antarctic Research Program as an
exchange scientist to study the metamorphosis of
surface snow at Plateau Station.

Climatically, Plateau Station is characterized by
limited precipitation (2.8 cm/year water equiva-
lent) and very low temperatures (-58°C average).
Even in midsummer, the ambient temperature is
well below the freezing point. Because of these con-
ditions, which are typical of the plateau of East
Antarctica, the metamorphosis of surface snow dif-
fers significantly from that at higher latitudes wherc
melting takes place.

The amount of water-vapor transport at the 5th-
tion during the summer was found to be surprisingly
large. Studies of changes in the consistency and re-
lief of surface snow showed that, as the summer
progressed, large-scale features were considerably
softened and reduced in size. Such changes have
been reported also from Amundsen-Scott South
Pole Station (Gow, 1965). Detailed measurements
were made at Plateau of snow mounds, of snow
that had been cut into blocks and placed on the
surface, and of two exceptionally large sastrugi
formed leeward of sledges (Orheim, 1968). The
sastrugi were about 0.6 m high early in the sum-
mer, but only about 0.4 m high late in the summer.
The surfaces of the sastrugi and mounds softened
progressively to about 1/30th of their hardness at the
beginning of the summer.

Conversely, the hardness of level surfaces in-
creased to about five times its value at the begin-
fling of the summer, probably due to the condensa-
tion of atmospheric water vapor in the snow.

Measurements on both sunlit and experimentally
shaded sides of the sastrugi revealed that whereas
the sunlit portion softened, the shaded portion hard-
ened. This finding supports the contention that solar
radiation is the chief cause of the softening process.
Because of their higher angle of incidence to the
sun's rays, the sides of the sastrugi absorb much
more solar radiation than do level surfaces, result-
ing in a positive radiation balance and the loss of
heat (and mass) through sublimation.

Stratigraphic and surface studies made previously
on the plateau of East Antarctica suggest that most

(Photo b y Author)

An exceptionally large sastruga, photographed in early
summer. The sublimation cr ystals are only weakly devel-
oped; by midsummer they had covered the entire surface.

Blocks of snow of carving properties were set out to study
snow metamorphism. The patterned surface in the fore-

ground is common to the east a,iterc'ic plateau.

-*-

Photo by Author)

snow-surface irregularities undergo some reduction
in size during the summer. The observations at Pla-
teau Station indicate that the chief factor in this
process—particularly as related to the larger features
—is absorbed solar radiation.
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Summary of Field Research
August—December 1967

Synopses of U.S. Antarctic Research Program
field activities, based on radio messages, preliminary
reports from investigators, and incidental informa-
tion, have been presented in most issues of the
Antarctic Journal. Absent from the last two issues
(the report covering activities in June and July 1967
appeared in vol. II, no. 5), the summaries are re-
sumed in this issue with the following report cover-
ing field activities during August-December 1967.

McMURDO AREA
Biology

A major new development in antarctic research
during 1967 was the arrival at McMurdo of two
LC-130F flights with scientists during the winter.
Aboard the first aircraft, which arrived on June 18,
were research parties from Old Dominion College
and the University of Miami, and on the second,
which arrived on September 2, a party from Vir-
ginia Polytechnic Institute.

The vicissitudes of antarctic weather affected the
studies of all three parties. The planned work of
the Old Dominion and Miami scientists depended
heavily on scuba diving under the ice, but, as it
turned out, fast sea ice did not form in the McMurdo
area until September, a condition not reported since
Shackleton's support party wintered there in 1915.
Since over-ice travel was impossible, the programs of
work had to be modified. The following information
on the Old Dominion College project has been ex-
tracted from résumés by Dr. Jacques S. Zaneveld,
leader of the group that sought data on the benthic
marine algae of the Ross Sea:

During an attempt to cross the ice to Cape Royds
on July 31 in a Nodwell and a Power Wagon, the
Nodwell fell into a crack in the ice. Dr. Zane-
veld injured his foot in leaping out of the Nod-
well and was not in the field again until August 21.
Subsequent efforts to reach outlying areas in August
were thwarted by open water along the normal
routes over the sea ice. On August 23, dives were
made in the areas of Cape Armitage and Hut
Point, during which fresh specimens of the red alga
Phyllophora were collected, supporting Dr. Zane-
veld's theory that benthic algal growth takes place
throughout the year in the Ross Sea. The Old Do-
minion College party departed McMurdo on the
second winter flight, on September 2.

(Photo by Grarme Johnstone)

A tracked re/tic/c awaits plunge to bottom of McMurdo
Sound after sea ice gave way beneath it during attempt to

transport scien lists from McMurdo Station to Cape Royds.

The scuba divers from the University of Miami,
led by Dr. Chun Chi Lee, continued diving opera-
tions through the sea ice within two miles of Mc-
Murdo Station during August and September in
search of samples of phytoplankton and protozoans.
With the arrival of summer, sub-ice sampling was
increased to three dives per week and, by the end of
October, hydrographic data, microalgal cell counts,
and analyses of algal pigments had been completed
for 22 stations at 8 sites. Although samples
were taken of the water column to 100 ni depth,
most of the organisms were found within the ice
and its interstitial water. In November, however,
diatoms, which had been conspicuously rare in the
water during the winter months, had reached maxi-
mum bloom capacity. During November, water
samples were collected also off Marble Point, at a
depth of about 30 m. The University of Miami
divers left McMurdo in December to transfer (in
New Zealand) to USCGC Glacier to participate in
the International Weddell Sea Oceanographic Ex-
pedition.

The third winter party, a group from Virginia
Polytechnic Institute (VPI) under the direction of
Dr. Robert E. Benoit studying soil microorganisms,
was unable to reach the dry valleys, its area of pri-
mary interest, by vehicle during September, owing
to the open-water conditions in McMurdo Sound.
Instead, four field trips were made to the Castle
Rock area of Ross Island, where 26 samples of soil
and snow were collected. Also during this period,
work continued at the biological laboratory on cul-
tures of bacteria isolated at McMurdo duringthe
1966-1967 summer.

During October, the VPI group began to work in
the dry valleys, collecting 138 samples of soil, ice,
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and snow in Taylor, Wheeler, Wright, Miers, an
Beacon Valleys and at Don Juan Pond, Marhi
Point, and Knobhead. They reported that the soi
near a frozen pond in Wright Valley formerly con
sidered abiotic contained 20 million aerobic bac
teria per gram. Several different types of lichens
were observed in the same valley.

Additional field trips were made in November
and December, including an eight-day excursion to
Lake Bonney, initiated on November 28 in coopera-
tion with a team from the Jet Propulsion Laboratory
of California Institute of Technology under the direc-
tion of Dr. Roy E. Cameron (cf. infra). Actinomy-
cetes, formerly believed to be absent from the soils
of the dry valleys, were found in great quantities
in localized regions. On the hills above Miers Valley,
mosses and lichens were found in addition to typical
soil microorganisms. Psychrophilic fungi were iso-
lated from the area about Marble Point.

The Jet Propulsion Laboratory group, which is
engaged in microbiological studies complementing
the VPI research, arrived at McMurdo on Novem-
ber 16. From that time until the end of December,
this three-man group collected aseptically 18 surface
and subsurface soil samples from as high as 1,800 m
in the Asgard Range downward to Lake Bonney in
Taylor Valley. At Lake Bonney, a pit was dug and
four soil samples were taken between the surface
and a depth of 60 cm. At this site, measurements
were made of light intensity, ultraviolet and solar
radiation, total radiation flux, net thermal exchange,
evaporation rate, temperature, relative humidity,
dew point, and barometric pressure. Additional soil
samples were collected at Cape Royds and in
Wheeler Valley.

Diving for biological specimens was an impor-
tant aspect of several of the 1967-1968 summer
programs. One team, headed by Dr. Joel W. Hedg-
peth of Oregon State University, with Dr. John C.

I'/ioto hi foil W. lied gpeth)

Colossendeis niegalonyx, a common pycnogo-
'11(1 found in McMurdo Sound. For scale, see

photograph in mze.vt column.

Photo hi fuel W. Iledgpeth)

Mr. William G. Fry examining a large speci-
men of the pvcnogonid Colossendeis.

McCain doing the diving, collected pycnogonids for
study in laboratory aquaria and obtained an ex-
tensive file of photographs for motion studies of
three pycnogonid species common to the Ross
Sea. Observations were made of feeding and
other biological activities; good collections of fresh
materials were fixed in preservatives for return to
Oregon State University. This program was com-
pleted in December, and the investigators returned
to the United States.

A team from Iowa State University led by Dr.
James R. Redmond also collected large isopods in
addition to pycnogonids. The blood from these
animals was analyzed for cellular contents and
numbers of cells present. Also, spectral absorption
curves were run on both pycnogonid and isopod
blood to determine the presence or absence of a
blood respiratory pigment. Samples were preserved
for further analysis at Iowa State University, includ-
ing determination of ionic content.

Dr. Robert Y. George of Florida State Univer-
sity, working on a project for which Dr. Robert J.
Menzies is the principal investigator, obtained sev-
eral living specimens of the giant isopod Glyptonotus
antarcticus Eights from depths of 2-50 m near Cape
Armitage, Hut Point, and Cape Evans. (This spe-
cies was discovered and named by James Eights, the
first American scientist to work in antarctic waters,
in 1830.) Maintained in aquaria at McMurdo,
G. antarcticus was found to feed on a wide variety
of dead and living invertebrates. This carnivorous
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Glyptonotus antarcticus Eights at depth of 24 in off Cape
Armitage.

species seems to be both predatory and scavenging,
and also cannibalistic, perhaps assuming the ecologi-
cal role that crabs and lobsters have in temperate-
tropical environments. In all, about 15 benthic
isopod species belonging to 12 genera were col-
lected and identified. Studies of metabolic response
patterns of whole organisms as well as of tissue at
different temperature levels from —1.8° to + 12° C.
definitely indicated metabolic compensation. One of
four ovigerous females collected in late October
reached the stage of releasing juveniles from her
brood pouch on November 20. Data on post-em-
bryonic growth rates and molting frequency were
obtained for comparison with those of tropical and
temperate species.

The team that did the most strenuous diving was
led by Mr. Paul Dayton, University of Washington,
who represented Dr. Robert T. Paine, principal in-
vestigator in a study of seal and fish predation
upon benthic communities. Diving by Messrs. Day-
ton and Gordon A. Robilliard began in October, and

(Photo /)r Gordon A. Robithtcod)

Air. Dayton places a predator-exclusion cage on O(eafl
bottom near Cape Armitage.

(Photo lit Patti K. Dayton)

Anemone Urticinopsis ant-
arctica preys on asteroid
Odontaster validus off Hut

Point.

A starfish, Acondontaster
conspicuus (?), eating a

vpomgc off Cape A rim tagc.

A iteinones, lower center, in-
apacita te a large jellyfish

off Cape Armitage.

by November, 60 predator-exclusion cages, 1 m 2 by
0.3 m high of 1 cm mesh, and their respective con-
trols had been established at depths of 25-40 m at
Cape Evans, Hut Point, and Cape Armitage. In
some of these cages specimens of asteroids, echinoids,
pycnogonids, and fish were placed over known
amounts of food in order to determine rates of preda-
tion. A few other cages, designed to allow access
by all predators except seals, were also emplaced.
In eight weeks, the team made 178 dives to depths
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of 55 m to place the cages and evaluate and photo-
graph the installations. They also made line transects,
tagged 200 starfish, and collected data on the food
preferences of the various predators.

Dr. Robert W. Eisner and a team from the Uni-
versity of California (San Diego) arrived in mid-
October to begin a study of the cardiovascular adap-
tation of seals and penguins to asphyxia. Study
areas were selected off Castle and Turtle Rocks,
where huts were placed over holes in the sea ice.
As in past summers, the sub-ice observation cham -
ber was found to be a valuable tool for under-ice
observations of seals. Transport phenomena relating
to respiratory gases in blood were observed in four
maternal and fetal Weddell seals and three Adélie
and two emperor penguins. Observations of free
diving by pregnant Weddells indicated that preg-
nancy did not inhibit the duration of the dives,
which in this species are remarkable for their depth.

I
Sub-ice observation

chamber.

(Photo hr Dennis Willows)

Emperor penguin dives in excess of 16 minutes were
recorded. Surgical implants were made on seals for
the recording of various physiological parameters,
and blood samples were collected for immediate and
later analyses.

Messrs. Stanley K. Komatsu and Richard G. Al-
lison, working for Dr. Robert E. Feeney, University
of California (Davis), on a biochemical study of
proteins, collected about 1,000 specimens of Trema-
tomus borchgrevinki during November. Also, they
collected 15 Adélie penguin eggs and injected 12
Adélies from Cape Crozier with antigens and bled
them for antibody assays. The bird studies were
coordinated with the program of avian population re-
search at Cape Crozier.

Penguins were again the subject of intensive
studies by Dr. William J. L. Sladen and his party
of three from Johns Hopkins University (JHU).
Only a few highlights of their comprehensive re-
ports from Cape Crozier can be included in this
summary.

Upon arrival at Cape Crozier on October 19, the
JHU group found evidence that the area had been

hit hard by storms during the winter. The complete
absence of emperor chicks noted by earlier heli-
copter surveys suggested that there had been a total
loss of this year's offspring, quite possibly as a re-
sult of the ice breaking up and drifting off to sea
with the still immature young.

Another storm, on November 9-10, played havoc
with the Adélie penguin population at Cape Crozier.
Many nests were abandoned during the height of
the storm and the eggs blew away while the adults
sought shelter in depressions or behind large rocks.
After the storm, the JHU group counted 292 de-
stroyed eggs and 46 injured and 67 dead adults
along a straight line from camp to the beach. On
one of the beaches, 150 m long, they counted 818
eggs in a 3-rn wide strip, along with 155 dead and
65 injured adult penguins. Autopsies of 50 dead
birds revealed a multitude of traumatic causes of
death, from fractured skulls and multiple fractures
and dislocations to ruptured livers, hearts, and
kidneys.

Following the storm, observations of penguin and
skua populations and behavior were resumed. The
annual aerial photography of the Adélie and
emperor rookeries was obtained on November 16 to
aid in the population studies. By the end of Decem-
ber, about 950 banded Adélies of known age had
been sighted at the Cape Crozier rookery. Addi-
tional penguins and skuas were banded; in all, 203
skuas of known ages to six years were observed.
Data on leopard seal predation on Adélies were
collected, and metabolic studies of Adélies were
carried out.

Dr. James R. Rastorfer of Ohio State University
and an assistant arrived on October 21 to carry out
physiological studies of mosses. Specimens col-
lected from various localities were brought to the
McMurdo biological laboratory where some were
grown under controlled, artificial conditions, and
photosynthetic and respiratory rates were measured.
The most abundant collections were obtained at
Marble Point and Cape Bernacchi.

Two representatives of Dr. Raymond D. Dillon,
University of South Dakota, continued a taxonomic
survey of freshwater and soil protozoans begun last
season. A special phase of this work is an ecological
study of a freshwater lake inland from Cape Royds.
Some of the samples collected were examined at the
biological laboratory, while others were prepared
for return to the United States and further analyses.
Dr. Dillon's field work at Palmer Station in Jan-
uary-February 1968 will be reported in a later issue
of the Antarctic Journal.

Dr. R. W. Strandtmann and two assistants from
the Bernice P. Bishop Museum collected and studied
terrestrial arthropods at Hallett Station and Cape
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Royds; later, they worked at Cape Chocolate, Miers
and Wright Valleys, Black Island, Spike Cape and
Cape Roberts, and at Towle Glacier in the Convoy
Range. The collecting in the Convoy Range, which
represented the first biological study of the area,
yielded no new species, but it confirmed that the
southern limit of the predatory mite Coccorhagidia is
located very near the Mawson Glacier. A detailed
study of the mites most common to Hallett (Stereo-
tydeus belli) and McMurdo (S. mollis) showed that
all nymphal forms can be recognized and that species
can be separated in all life stages by the setal patterns
of their legs.

All of the above-cited projects were dependent on
the well-equipped biological laboratory at McMurdo
Station. By the end of October, 29 scientists, repre-
senting 12 research teams, had worked in the labora-
tory, supported by a three-man staff from the
North Star Research and Development Institute.
Part of the time, one member of this support staff
worked at the Earth Sciences Laboratory, which is
used as a staging point for geological field parties.

Geology
A party of four, led by Dr. Scott B. Smithson of

the University of Wyoming, made geological and
geophysical observations in various exposed areas
of Victoria Land. Dr. Smithson reported that the
metasedimentary rocks of the Ross System have
undergone at least two, and possibly three, separate
periods of deformation. Isoclined folding was
followed by emplacement of granodioritic dikes and
strong folding around north-plunging axes. Gravity
anomalies were observed to decrease from a maxi-
mum gradient just inland from the coast along Mc-
Murdo Sound to —100 mgal or less in Victoria
Valley.

Dr. Samuel B. Treves and an assistant from the
University of Nebraska resumed a study of the
volcanic rocks of the Ross Island area. Geological
sequences observed at Capes Royds and Crozier and
at White and Black Islands agreed with those estab-
lished previously.

Patterned-ground studies under the direction of
Dr. Robert F. Black of the University of Wisconsin
were resumed in the dry valleys. The continuously
recording equipment, which measures subsurface and
permafrost temperatures, was serviced, and new
time-break assemblies were installed at instrumented
sites in Taylor Valley and "Windy Crater." Contrac-
tion stakes were remeasured and seismic shots were
made to determine the depths of the active layer,
permafrost, and ice cores. The automatic recording
equipment has worked very well since it was in-
stalled several years ago, but the data of the 1967
winter were the most complete obtained to date.

Another geological project that yielded significant
results was a cooperative venture of Dr. Richard L.
Armstrong, Yale University, and Dr. George H.
Denton, American Geographical Society. Together
with Dr. Warren Hamilton of the U.S. Geological
Survey, they reported in the January 12 issue of
Science that extensive continental glaciation took
place in Anarctica at least 2.7 million years ago, or
2 million years earlier than the date normally
accepted (cf. p. 46). This conclusion was reached by
dating rock specimens collected previously in Taylor
Valley. Observations by Drs. Denton and Armstrong
during the current season confirmed that till de-
posited by Taylor Glacier underlies the dated vol-
canics and that subsequent advances of the glacier
have overrun the volcanics at least up to an altitude
of about 1,250 m.

Dr. K. R. Everett of Ohio State University con-
ducted a study of soil-forming processes in Wright
Valley, describing and sampling 27 soil profiles in
the Meserve Glacier moraine sequence. Where salt-
indurated horizons were encountered, oriented sam-
ples were taken for thin-section study. Samples of the
ice-cemented layer were collected also, and prelimi-
nary chemical analyses were conducted on two or
more horizons for each profile.

Upper Atmosphere Physics
The upper atmosphere projects are year-round

activities, of which two were active during the report
period: One consisted of observations by Douglas
Aircraft Company (Mr. A. J. Masley, principal
investigator) of solar events and the coordination of
these data with those obtained by riometers, photom-
eters, and a magnetometer; the other involved
cosmic-ray observations by Bartol Research Foun-
dation of the Franklin Institute (Dr. Martin A.
Pomerantz, principal investigator). Activities in both
projects were normal.

In December, equipment was installed for a third
project, to be conducted during the coming winter
by the Institute for Telecommunication Sciences and
Aeronomy of the Environmental Science Services
Administration. This project, which concerns spec-
trophotometric observations of twilight and polar
glow, was conducted last winter at Byrd Station, from
whence the equipment was transferred to McMurdo.
Dr. M. Gadsden is the principal investigator.

Airborne Geophysical Studies

Two projects in the remote-sensing category were
carried out using a specially equipped C-I 2 lJ air-
craft of Air Development Squadron Six. One of
these projects, under the direction of Mr. Dana C.
Parker of the University of Michigan, was an in-
frared survey of areas of the Scott Coast, the dry
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valleys, Ross Island, Ross Ice Shelf, the Balleny Is-
lands, and Mount Melbourne. During two days of
flying, on December 9 and 10, all of the planned
flight lines were covered except two in the Mount
Melbourne area. The imagery obtained included
good coverage of the thermal activity in the summit
crater of Mount Erebus, hot areas on the slopes of
Mount Morning, and some anomalies that may be
associated with geothermal activity near the summit
of Mount Melbourne.

The other project was carried out by representa-
tives of the Scott Polar Research Institute, Cam-
bridge, England—Drs. Gordon de Q. Robin, Stan-
Icy Evans, and Charles Swithinbank—who completed
an airborne radio ice-sounding project from the VX-
6 aircraft on December 26. During 94 hours of fly-
ing, very favorable data were obtained. The maxi -
mum depth sounded was in excess of 4,250 m. The
flight paths were concentrated in the areas of the
Ross Ice Shelf and glaciers in the Queen Maud
Range, where Dr. Swithinbank had worked earlier.
Flights along the eastern side of the Ross Ice Shelf
revealed a heretofore uncharted embayment. The
poorest results were obtained in the vicinity of Byrd
Station, whereas the soundings of the high plateau
areas corroborated and extended the data obtained
by U.S. and Soviet traverses.

HALLETT STATION
A project of the University of Wisconsin to study

the development of parent-chick individual recogni-
tion in Adélie penguins was resumed at Hallett Sta-
tion in November by Messrs. David Thompson and
Richard Tenaza. During that month, 250 Adélies
were banded and 500 nests marked. Periodic obser-
vations were begun of the vocalization of undis-
turbed, incubating birds, as well as the vocalization
given during nest release. This project is under the
direction of Dr. John T. Emlen. An interesting by-
product of the research was the collection of abnor-
mal penguins by Mr. Tenaza, who plans to bring
them to the attention of Dr. Robert Orr, California
Academy of Sciences.

A team from Iowa State University under the
direction of Dr. John R. Baker studied the early
embryology of Adélie penguins. Beginning in early
November, the group marked new eggs with the date
and hour. After four days of incubation by the pen-
guin, the blastoderni had only developed to a stage
comparable to that of a chicken blastoderm after 18
hours of incubation. About two dozen blastoderms
were embedded for electron microscopy, but only
four or five of these were in early stages (less than
one day of incubation). The two-man team returned
to the United States in November.

Late in December, Mr. Elmer E. Gless, Iowa State
University, arrived to undertake his third year of
field studies on the ecology of nonparasitic mites.
The principal investigator for this study is Dr. Ellis
A. Hicks.

REMOTE FIELD PARTIES

Central Transantarctic Mountains
A five-man geological party from Ohio State

University was landed in the Queen Elizabeth Range
on November 11 by an LC-130F aircraft. Under the
direction of Mr. Peter J. Barrett, they mapped and
measured stratigraphic sections of the Moore Moun-
tains and the Miller Range. One member of the
group made pebble-fabric measurements in glacial
beds.

Permian rock units identified during the 1966-
1967 season in the Queen Alexandra Range, 130
km to the southeast, could be recognized in the
Moore Mountains also. These units are the Pagoda
Formation (glacial beds), the Mackellar Formation
(dark shale), the Fairchild Formation (massive flu-
vial sandstone), and the Buckley Formation (coal
measures). Glossopteris leaf fragments were dis-
covered in sandstone only 120 in 	the glacial
beds. Coal seams up to 3 in as well as a
variety of well-preserved Glossopteris leaves, were
encountered in the area of Mount Weeks, Cranfield
Peak, and Mount Ropar. The party returned to Mc-
Murdo on December 11.

In a separate report, Mr. J. F. Lindsay, a member
of the group, described a fossil cave discovered
under the Permian glacial sediments of Mount
Counts. Located below the post-Cirdovician/pre-
Permian erosion surface, the cave measures about
5 m from floor to ceiling and about 30 m in length.
Below the 3.5-rn level the cave is filled with typical
cave breccia consisting of blocks of limestone up to
1.5 m across, derived from the cave roof, and large
quartzite cobbles and boulders and coarse sand, car-
ried into the cave by streams. The filling above that
level consists of a course, green sand containing a
few quartzite cobbles. The age of the cave is uncer-
tain, but it predates at least Lower Permian.

Departing again on December 17, three members
of the party were landed at a location 16 km west
of Blizzard Peak in the Queen Alexandra Range,
where rocks and fossils collected last year had been
stored. A trip was made to Mount Sirius for further
geological studies before the party was picked up on
December 20.

Moving to the south side of Otway Massif for a
five-week field trip, members of the party continued
their investigations of local as well as distant geologi-
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cal formations. At Graphite Peak, good collections of
Permian plant fossils were obtained, and several
stems and a leaf of Triassic appearance were found.
If these identifications are confirmed, it would be the
first time that Permian and Triassic plants have been
found in the Transantarctic Mountains.

Of even greater potential significance was the dis-
covery in the basal Fremouw Formation (Triassic?)
of a bone with a well-preserved cell structure that
has been identified as part of the jawbone of an
amphibian (cf. p. 52). A few meters away, a cast
of a pelecypod was recovered.

Marie Byrd Land Survey II
This multidiscipline research party was placed

in the field on October 30. The 12 scientists and
engineers, with an administrative assistant, pursued
the following studies: Botanical investigations by
Ohio State University directed by Dr. Derry
D. Koob; paleomagnetic investigations by Washing-
ton University of St. Louis (Dr. H. LeRoy Sharon,
principal investigator); topographic measurements by
the U. S. Geological Survey (Dr. William T. Pecora,
principal investigator); and geological investiga-
tions by Texas Technological College under the
direction of Dr. F. Alton Wade. Two exchange
scientists participated in the venture: Mr. Oscar
Gonzalez of Chile, who studies volcanic formations,
and Mr. B. G. Lopatin of the U.S.S.R., who carries
out geological research. Dr. Wade was the Chief
Scientist and U.S. Antarctic Research Program Rep-
resentative on the Survey.

No details are available on the specific findings
of the party, but reports from camp 1 at the end of
November indicated that 90-100 percent of the work
in geology, volcanism, paleomagnetism, and biology
had been completed at that camp, while 75 percent
of the topographic work had been finished. During
the nine or ten days in November that were suitable
for flying, reconnaissance flights were made to select
the sites for camps 2 and 3. Work started from camp
2, a tent camp, on December 1, and by the 14th,
all work at camps 1 and 2 had been completed.
Shuttle flights to camp 3 began on December 18, and
by the 31st, all personnel had been moved to this
camp. Although weather conditions were better than
last season's (there were 10 days suitable for flying
in December 1967), it was decided that the scientists
would spend the remainder of the season at camp
3 and would not attempt to move to camp 4.

Fosdick Mountains
A three-man geological party from Texas Techno-

logical College, led by Mr. John R. Wilbanks, was
airlifted to the Fosdick Mountains on October 27.

No reports on the progress of these investigations,
for which Dr. F. Alton Wade was the principal inves-
tigator, had reached Washington when this account
was written.

South Pole—Queen Maud Land Traverse III
The traverse party departed Plateau Station on

December 5 under the leadership of Mr. Norman
Peddie of the Coast and Geodetic Survey of the En-
vironmental Science Services Administration. No
account of the progress of studies carried out en
route to the terminal point at 78°58'S. 07°00W. had
been received when this report was written. The
studies included:

Geophysical investigations by three representatives
of the University of Wisconsin (Dr. Charles R. Bent-
ley, principal investigator); glaciological studies by
three representatives of Ohio State University (Mr.
Arthur S. Rundle, principal investigator and a parti-
cipant in the traverse) and an exchange scientist from
Norway (Mr. Yngvar Gjessing); and magnetic ob-
servations by Mr. Peddie (Rear Admiral James C.
Tison, Jr., principal investigator). In addition,
the party included two traverse engineers from the
University of Wisconsin.

BYRD STATION
Most projects at Byrd Station and its long-wire

substation are year-round studies, and nearly all are
in the field of atmospheric physics. They include:

Very-low-, ultra-low-, and extremely-low-fre-
quency studies by Stanford University (Dr. Robert
A. Helliwell, principal investigator); conjugate-point
observations, ionospheric soundings, and spectro-
photometric observations by the Institute for Tele-
communication Sciences and Aeronomy (ITSA) of
the Environmental Science Services Administration
(ESSA), under the direction of Drs. G. C. Reid, H.
G. Sellery, and M. Gadsden; hydrogen-emission
studies by the University of Colorado (Dr. Manfred
H. Rees, principal investigator); forward-scatter ob-
servations by Bartol Research Foundation of the
Franklin Institute (Dr. Martin A. Pomerantz, princi-
pal investigator); auroral photometric observa-
tions by the National Research Council of Canada
(equipment tended by ITSA representative); very-
low- and extremely-low-frequency studies by the
University of Washington (Drs. Donald K. Reynolds
and H. Myron Swarm, principal investigators); seis-
mic and geomagnetic measurements by the Coast
and Geodetic Survey of ESSA (Rear Admiral
James C. Tison, Jr., principal investigator); and
meteorological observations by the Weather Bureau
of ESSA (Mr. Vaughn D. Rockney, principal inves-
tigator).

Activities in all of these projects were routine dur-
ing the reporting period, with only a small amount of
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data lost due to equipment failures. Some observa-
tions, e.g., the auroral studies, are discontinued dur-
ing the summer season, while the frequency of
meteorological observations is increased, in support
of aircraft operations.

The arrival of the first plane on October 20
signalled the beginning of personnel turnover and
the initiation of some summer programs. Among
these programs is the deep-drilling project of the
U.S. Army Cold Regions Research and Engineering
Laboratory (Mr. B. Lyle Hansen, principal investi-
gator), which was resumed on November 1 at a
depth of 225 m. At 730-760 in reached at
the end of November, the drill hole became inclined
about 4°; in December, the angle increased to 10°
before stabilizing. Very brittle and badly fractured
cores were obtained between 400 and 900 m, but
below this depth the ice became much softer. The
density of the ice increased progressively to 0.9205
g/cm a at 1,400 m. Layers of volcanic ash were ob-
served at 1,468, 1,514, 1,549, and 1,584 in
By the end of December, the hole was 1,400 in
deep and drilling was still progressing at the rate
of 30-35 m per day (cf. p. 51 for additional informa-
tion).

A seismic array with 8.5-km legs was laid out in
November for the study of PKP waves by Dr. War-
ren H. Westphal of Stanford Research Institute. Cali-
bration and testing of the equipment proceeded
throughout December. The records obtained of lon-
gitudinal compression waves from earthquakes in the
Northern Hemisphere will enable determination of
velocities and propagation characteristics of waves
travelling through the Earth's core.

Observations of blowing snow, ice nuclei, and
electrostatic charges in blowing snow were made in
November-December by Mr. Edward Wishart, Uni-
versity of Melbourne. This study parallels one
carried out by the University of Melbourne at Pla-
teau Station during the past winter.

On November 24, Mr. Gregory S. Richter of the
Weather Bureau, ESSA, relieved Mr. Rossman W.
Smith, Jr., of Stanford University as station scientific
leader.

Byrd Strain Network

Glaciological and geophysical measurements were
made along this 96-km4ong stake array northeast
of Byrd Station by representatives of Ohio State
University and the U.S. Geological Survey. Leader
of the field party was Mr. Merle E. Southern of
U.S.G.S. with Mr. Gilbert Dewart heading the Ohio
State group. At the end of December, all horizontal
angles, electrotape distances, and sun azimuths had
been completed, as had the snow-accumulation
measurements and gravity loops. Several seismic

short-refraction and uphole shots were made near
the midpoint of the net. The radio-sounding program
yielded only marginal results.

SOUTH POLE STATION

The following programs were carried out during
the past winter at Pole Station:

A psychophysiological study of sleep and waking
behaviors of the station personnel, by Drs. J. T.
Shurley and C. M. Pierce of the University of Okla-
homa; geomagnetic and seismic recordings by the
Coast and Geodetic Survey of ESSA (Rear Admiral
James C. Tison, Jr., principal investigator); Earth-
tide observations by the University of California
(Los Angeles), under the direction of Dr. L. B.
Slichter; cosmic-radiation and forward-scatter obser-
vations by the Bartol Research Foundation of the
Franklin Institute (Dr. Martin A. Pomerantz,
principal investigator); auroral, micropulsation, and
ionospheric recordings by ITSA of ESSA (Drs. M.
Gadsden and W. H. Campbell, principal investiga-
tors); and meteorological observations by the
Weather Bureau of ESSA (Mr. Vaughn D. Rockney,
principal investigator). In addition, an exchange
scientist from the U.S.S.R., Mr. P. G. Astakhov,
spent the winter at the station accumulating data for
a planned thesis that will attempt to correlate various
parameters of the geophysical observations. Activi-
ties in all of these programs were normal or near-
normal through the end of the reporting period.

Personnel arriving on the first flight of the season,
on November 1, were subjected to pulmonary-
physiology tests by the University of Oklahoma
group. The collection of sleep and dream data was
resumed on December 31, by which time the new
wintering personnel had arrived and all of the 1967
personnel had departed.

:

LAW-

(Photo by Kirniach Natani)

Richard B. Weininger, station scientific leader at Soot/i Pole
Station, awakens after a night of sleep-,nonitoring by Uni-

versity of Oklahoma psychologists.

March-April, 1968	 45



Mr. Richard B. Weininger of ITSA, station scien-
tific leader during 1967, departed on November 24,
having been relieved on the 21st by Mr. Harold L.
Coleman, Jr., of the Weather Bureau.

PLATEAU STATION
As at Byrd and Pole Stations, the major research

effort at Plateau during the winter is in the fields of
atmospheric physics and meteorology. The specific
projects carried out during the past winter were:

Very-low-frequency studies by the Institute for
Telecommunications Sciences and Aeronomy of
ESSA (Dr. J. H. Crary, principal investigator)
and by Stanford University (Dr. Robert A. Helliwell,
principal investigator); auroral observations by the
Arctic Institute of North America (Mr. Robert C.
Faylor, principal investigator); micrometeorological
research by the U.S. Army Natick Laboratories (Dr.
P. C. Dalrymple, principal investigator) and the Uni-
versity of Melbourne (Dr. Uwe Radok, principal in-
vestigator); meteorological observations and research
by the Weather Bureau of ESSA (Messrs. Vaughn D.
Rockney and William S. Weyant, principal investi -
gators); and geomagnetic observations by the Coast
and Geodetic Survey of ESSA (Rear Admiral James
C. Tison, Jr., principal investigator).

Except for some equipment problems, observa-
tions were routine in all of these programs. As
usual, August was the coldest month of the year, with
an average temperature of —72°C. and a minimum
of —84°C; the average for September was —64°C.
Means for the year 1967 were: temperature, —56°C;
velocity of surface wind, 9.96 knots; snow accumula-
tion, 9.11 cm. The highest wind ever recorded at
the station, 48 knots, occurred on November 13. The
snowdrifts caused by this storm around the station
buildings equalled the total accumulation of the two
previous years.

In addition to the regular research programs, the
Navy doctor obtained a series of electrocardiograms
during the winter and recorded sleep and waking
activity patterns for a brief period in cooperation
with the University of Oklahoma's psychophysiologi-
cal program at South Pole Station. In September, a
complete physical examination was performed on all
personnel.

In October, radio communications were established
with the Japanese station, Showa, and a schedule ar-
ranged for communicating with the Japanese tra-
verse party that was to visit Plateau later in the year.
This party arrived on December 14 for a five-day
visit.

During November, the vehicles to be used on the
South Pole—Queen Maud Land Traverse were
started and tuned, and by the 23rd, all members of

the traverse party had assembled at Plateau. The
traverse, under the leadership of Mr. Norman Peddie,
departed Plateau Station on December 5.

On December 1, Mr. George S. Rubin de la Bor-
bolla of the U.S. Army Natick Laboratories relieved
Mr. James B. Pranke of the Coast and Geodetic Sur-
vey, ESSA, as station scientific leader.

PALMER STATION
The two programs carried out during the past

winter at Palmer Station were glaciological and
meteorological observations by Ohio State University
(Mr. Peter J. Morgan, principal investigator) and a
study of parasites by the Virginia Institute of Ma-
rine Science (Dr. William J. Hargis, principal in-
vestigator). Activities in both programs were
routine during the latter half of 1967, although poor
weather at times interfered with outdoor activities.

A variety of fish was caught and examined for
trematodes and copepods, both of which were col-
lected in large numbers. The fishes were mostly
Nototlienia coriiceps and N. nudifrons but included
specimens of N. gibberifrons, Trematomus bernacchii,
T. hansoni, T. borchgrevinki, and Harpagifer bis-
pinnis. The total catch by the end of December was
441 fish representing 3 families, 4 genera, and 8
species.

Personnel and equipment for the summer pro-
grams did not arrive until late in December (aboard
USCGC Southwind), so the progress of these pro-
grams was not known when this report was written.
On December 22, Dr. Theodore P. Gannutz of Clark
University relieved Mr. Rudolf A. Honkala, Ohio
State University, as station scientific leader.

Antarctic Glaciation Redated
A report in the January 12, 1968, issue of Science

(vol. 159, no. 3811, p. 187-189) discusses new
evidence that antarctic glaciation took place at least
2.7 million years ago, or 2 million years earlier than
the date normally accepted. The report, by Dr.
Richard L. Armstrong of Yale University, Dr. War-
ren Hamilton of the U.S. Geological Survey, and
Dr. George H. Denton of the American Geographi-
cal Society and Yale University, is based on potas-
sium-argon dating of three samples of basaltic
scoria from Taylor Valley. The results agree well
with data obtained by other scientists from deep-sea
cores collected during cruises of USNS Eltanin.

Drs. Denton and Armstrong have been carrying out
further field studies in the so-called dry valleys dur-
ing the 1967-1968 summer (cf. p. 42).
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Support Activities

December 16,1967—January 25, 1968

(U.S. Nay Photo)

Icebreakers Westwind and Burton Island rest in Winter
Quarters Bay while USNS Pvt. John R. Towle is unloaded.
Since her last antarctic voyage, Towle's lower number 2

hold has been converted to refrigerated stowage.

Introduction
Maritime supply activities were prominent during

this part of the season. They went well, except that
the tanker Alatna, the first supply ship to reach Mc-
Murdo, suffered some ice damage. USNS Wyandot
delivered cargo and construction personnel to Palmer
Station on January 10, embarked the station's
winter party, then steamed one-third of the way
around the Continent, arriving at McMurdo just be-
fore the close of the period.

The icebreakers were also busily engaged. South-
wind returned from Palmer Station to Punta Arenas,
Chile, where she shared anchorage with Glacier,
which was heading from New Zealand to the Wed-
deli Sea. Burton Island and Westwind provided es-
cort in the Ross Sea area, and the latter vessel aided
the tourist ship Magga Dan, which had run aground
at McMurdo while bringing the first tourists to that
station.

Supply and scientific-support flights continued, and
photomapping was completed in most areas. The
airborne sensing program flown by Air Development
Squadron Six for the Scott Polar Research Institute
was completed on December 26, though not without
a scare when contact with the C-121J was lost dur-
ing one flight.

The construction program, including work on the
big personnel building at McMurdo, was generally
on schedule.

Ship Operations
The first U.S. resupply ship of the season to reach

Antarctica was the tanker Alatna, which departed
Port Lyttelton, New Zealand, on December 16 on
the first of four scheduled trips. Alatna was met on
December 24 by the icebreaker Westwind (at 70°
30'S. 175°00'E.) and escorted toward McMurdo
Station, where she arrived the day after Christmas.
Another two days were required to pump A/ama's
load of fuel ashore, after which she set out for New
Zealand and another load. Unfortunately, while ma-
neuvering in the ice, the ship suffered hull damage of
sufficient severity to require repairs in the yard at Port
Chalmers, N.Z.. The delay was short, however, and
A latna left Port Lyttelton on her second trip of the
season on January 14, arriving at McMurdo Station
on the 21st, only five days behind the original
schedule.

As with fuel, the bulk of the building materials
and other supplies needed to support antarctic op-
erations are brought to the Continent by ship. For
the U.S. program, the principal port of entry is Mc-
Murdo Station, from which the cargoes are flown to
Byrd, South Pole, and Plateau Stations. Hallett
Station can also be supplied by ship, and Palmer
Station—on Anvers island off the Antarctic Penin-
sula—depends wholly upon sea transportation.

The first vessel to deliver dry cargo to McMurdo
Station was USNS Pvt. John R. Towle, which made
port on January 2. She had left Port Lyttelton on
December 25 (December 26 local time) and met with
Westwind at 69°23 1S. 178°22'E. Off Beaufort Is-
land, the two ships were joined by the icebreaker
Burton Island, and all three vessels proceeded to
Winter Quarters Bay in company. While Towle was
unloading at Elliott Quay, Westwind sortied from
McMurdo Sound to meet HMNZS Endeavour, which
was inbound with fuel and supplies for New

(U.S. Naij , P11010)

Flying flags of her international call sign, HMNZS En-
deavour approaches Elliott Quay in mid-December.

March-April, 1968	 47



Zealand's Scott Base and additional fuel for Mc-
Murdo. The two ships reached Winter Quarters Bay
on January 13.

The day before the arrival of Endeavour and
Westwind, Burton Island and Towle left McMurdo
in company. On January 14, Towle was re-
leased to proceed independently while Burton Island
lingered at the northern edge of the pack and briefly
provided escort services to the outbound Endeavour
and the inbound Alatna on January 18 and 19. The
icebreaker then set off for Wellington and a period
of resupply and recreation.

Burton Island's departure left Wesiwind the sole
icebreaker in the Ross Sea area, so it was she who,
on January 22, freed the tourist ship Magga Dan,
which had grounded on Hut Point two days before.'
The third icebreaker assigned to the Ross Sea,
Glacier, had left McMurdo on December 9. After
a period in Port Lyttelton, she departed New Zealand
on January 2 and arrived at Punta Arenas, Chile, on
the 19th to take on fuel before proceeding to the
Weddell Sea.

One day after Glacier's arrival at Punta Arenas,
the Task Force's fourth icebreaker, Southwind, en-
tered the same port. She was returning from her trip
to the Antarctic Peninsula, having originally left
Punta Arenas on December 18 for Palmer Station,
where she had arrived three days later. While in the
area, she had paid courtesy calls on the Argentines'
Almirante Brown Base and two British bases—one in
the Argentine Islands and the other on Adelaide
Island. She arrived back at Palmer Station on Janu-
ary 7, in time to meet the cargo vessel USNS
Wyandot, which arrived on the 10th. Both ships left
Palmer on January 13, Wyandot setting course for
McMurdo, and Southwind going to Punta Arenas by
way of Puerto Percy. (At the latter port, she re-
mained three days to pick up fuel.) Wyandot, es-
corted by Westwind, arrived at McMurdo Station
on January 24.

Throughout this period, the picket ships Calcaterra
and Mills continued to rotate on ocean station be-
neath the air route linking New Zealand to Ant-
arctica. In performing their communications and
weather-reporting duties, these ships frequently en-
counter some of the roughest sea conditions in the
world. These activities are little known and their
contribution to the antarctic program infrequently
recorded.

visioned for the winter. By the end of this report
period, Air Development Squadron Six (VX-6) had
completed fuel deliveries to only the VLF substation,
11 miles from Byrd Station, and was continuing
its efforts elsewhere.

The summer scientific activities—particularly those
which require aviation support—were at their height
during this period. Around McMurdo Sound, the
helicopters of VX-6 moved small parties to numer-
ous spots within a radius of 200 miles. A week
chosen at random—January 7-13—shows that 16
small scientific groups were moved by helicopters,
even though weather conditions prevented flying on
one of those days.

Parties at more remote field locations were sup-
ported by LC-130F Hercules aircraft. In mid-De-
cember, scientists from Ohio State University investi-
gating the geology of the Queen Alexandra Range
were flown back to McMurdo from the Moore
Mountains; on December 26, they were relocated at
Otway Massif, and on January 10, resupplied. Other
scientific groups (including a New Zealand party in
the Rennick Glacier area) were also resupplied at in-
tervals during the period.

The Marie Byrd Land Survey, whose five projects
were supported by three Army helicopters, was
originally scheduled to occupy four camps in suc-
cession. Full use was made of the first campsite, at
75 0 53'S. 131 0 45'W., but only a tent camp and heli-
copter fuel cache were established at the second
(76°25'S. 126°51'W.), where scientific work was
conducted for a total of nine days. On December 18,
the move was made to campsite 3, at 75°40'S.
115°W. As January wore on, it appeared that time
would not permit enough useful work around the
fourth of the planned locations to justify occupying
it, and plans were made to return the survey's per-
sonnel from the field.

fr

Air Operations

Flights from McMurdo to resupply the inland sta-
tions go on all season until the stations are fully pro-

Cf. p. 52 for details.

(U.S. Navy Photo)

Motor toboggan and sled are prepared for a research trip
fro,n Marie Byrd Land camp 1.
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VX-6 pushed ahead vigorously with the aerial
photography program during the month between De-
cember 15 and January 15, reporting on the latter
date that the season's work, except that over Palmer
Land, had been virtually completed.

The remote-sensor measurements from a C-121J
Super Constellation continued until December 26.
Both the infrared equipment and the radiosounder
for measuring ice thickness functioned satisfactorily,

U.S. Nail- Photo)

Phoenix 6, one of the two Deep Freeze Super Constella-
tions, being refueled (it Williams Field. After bringing
personnel to Antarctica earl y in the season, this C - 121 was

emplo y ed in the airborne-sensor prograni.

as officer-in-charge, relieving Chief Construction
Electrician R. Campleman.

Construction was planned this season for Byrd,
McMurdo, Palmer, and South Pole Stations. By
January 12, all work at the South Pole had been
completed, as had 52 percent of that at Byrd and 67
percent of that at McMurdo. A week later, the fig-
ures for Byrd and McMurdo were 67 percent and
75 percent, respectively. Construction activities at

-::-	: ..
 "%4	f4

(U.S. Na, v P1,010)

At McMurdo, the exterior of the personnel building was
completed. The section built this season appears near top
of picture Figure of worker on roofroof ticar bottom of pic-

ture indicates the structures se.

and a mass of useful data was obtained (cf. p. 42
for details). On one flight over the polar plateau, the
Super Constellation lost communications, triggering
an all-out search and rescue alert. A Hercules carry-
ing fuel to South Pole Station diverted that cargo
into its own engines during the search and made two
unscheduled landings at Vostok, a Soviet station.2
Happily, the search was proved unnecessary by the
Constellation's safe return to McMurdo.

Stations

Except for Palmer Station, personnel deployment
had been virtually completed by December 15, and
the end-of-season exodus had not really started by
January 25. Between those dates, total station popu-
lation remained fairly constant at around 1,100. The
personnel who had wintered at Palmer Station were
embarked on Wyandot, which weighed anchor on
January 13 for McMurdo. Just prior to the ship's
departure, Ensign W. V. Kelly took over the station

2 This seasons second planned landing at Vostok was
made on December 30 to recover two U.S. scientists who
had been overhauling their electronic equipment at that site.

Palmer, of course, could not begin until the arrival
(on December 21) of construction personnel aboard
the first ship, so only about 20 percent of the
planned work there was completed by January 19.
Overall, the program was only slightly behind the
schedule set forth at the beginning of the season.

Three members of Congress Representatives
Jerry L. Pettis of California, Howard W. Pollock of
Alaska, and Richard C. White of Texas—arrived at
McMurdo Station on January 5, accompanied by
Rear Admiral J. L. Abbot and Dr. T. 0. Jones.
During the following days, the Congressmen and
Dr. Jones visited Plateau, South Pole, and Byrd
Stations, inspected McMurdo Station, and were
shown the historic sites at Cape Royds and Cape
Evans. They returned to New Zealand on January 9.

Launching of Hero

The launching of the National Science Founda-
tion's antarctic research ship Hero at South Bristol,
Maine, has been set for March 28. A description
of the vessel and details of its launching will be
presented in the next issue of the Antarctic Journal.
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Eltanin Cruise 31

As noted in the last issue of the Antarctic Journal,
the research ship Eltanin arrived at San Francisco on
September 21, 1967, for drydocking and a general
overhaul of the ship and its equipment and instru-
mentation. Among the new equipment installed were
an electromagnetic log assembly and a very-low-fre-
quency radiotelephone. The radiosonde equipment
was replaced, and the satellite-navigation equipment
was removed and updated. The three PDR trans-
ducers were also replaced and all scientific instru-
ments were overhauled and calibrated. A nonskid

cific transect for the purpose of delineating zoo-
geographic zones and determining their relationships
to water masses, productivity, and hydrographic
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coating was applied to the areas of the deck; all
laboratories were repainted; the crew's quarters were
modified; and the officers' and crew's messes were
renovated.

Following the seven weeks of overhaul and re-
furbishing, Eltanin departed on November 15, 1967,
to resume work in southern waters, under the com-
mand of Captain Richard R. Thornton, her new
master. She arrived in Dunedin, New Zealand, on
December 19. An open house was held on Decem-
ber 23, and about 1,800 people toured the ship that
day. U.S. Antarctic Research Program Representa-
tive on cruise 31 was Mr. Melvin L. Fields of the
Weather Bureau, Environmental Science Services
Administration. The cruise track is shown on the ac-
companying map.

Representatives of the Smithsonian Institution
conducted midwater trawling along the NE-SW Pa-

PACIFIC
11/25	

OCEAN
-

Eltanin's track, Cruise 31.

features. The trawling operations were intensified in
the area of the Samoa Islands and between these
islands and New Zealand. In all, 26 collections were
made with the Isaacs-Kidd midwater trawl at 21 sta-
tions, 18 surface tows with the 0.5-rn Discovery net
at 18 stations, and 23 vertical tows with the 0.5-rn
plankton net at 23 stations. The deep hauls yielded
about 250 species of fish belonging to about 60
families.

Collecting efforts with the Jet Net proved unpro-
ductive, negligible amounts of plankton being ob-
tained in the supposedly rich waters of the Cali-
fornia Current. The net was used four times—twice
from the hydro cable and twice from the deep-sea
wire. During the second attempt with the hydro
cable, the cable parted and the sampler was lost; the
other three tows occupied 25, 30, and 60 rnin while
the ship steamed at 11-13 knots. In the opinion
of Dr. Robert H. Gibbs, leader of the Smithsonian
Institution party, the Jet Net suffers from some
basic design fault—possibly in the shape of the
mouth or in the internal baffle system. He also sug-
gests that a back-end release plug be installed to fa-
cilitate emptying the net.

A representative of Stanford Research Institute
(SRI) measured the carbon-monoxide content of the
air three times daily along the cruise track. Gen-
erally, the carbon-monoxide level was found to be
greater at night than during daylight hours. A cor-
relation was observed between the CO levels and the
size of the trawl catches, to the extent that the SRI

'I
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representative was able to predict the latter on the
basis of his measurements. A possible reason for
the correlation may be that the level of CO is af-
fected by the relative abundance of organisms in the
water.

The Lamont Geological Observatory's geophysics
prograni included gravity, magnetic, and seismic-re-
flection measurements. Continuous records were ob-
tained, except for a three-day interruption in the
seismic program and a two-day loss of gravity data
caused by equipment failures. Of special interest
were five crossings of the Tonga-Kermadec Trenches
which revealed a paucity of sedimentary fill and
large gravity anomalies.

Twenty-five stations were occupied in Texas A&M
University's research program on primary produc-

tivity, particulate and dissolved organic carbon, and
plankton. This program has been carried out on
numerous previous cruises. New on this cruise was
a Technicon Autoanalyzer, used to analyze nu-
trient salts—phosphates, silicates, nitrates, and ni-
trites. The equipment is capable of making up to 40
determinations per hour.

In addition to making 125 surface observations,
the Weather Bureau observers released 20 rawin-
sondes and 29 radiosondes, the latter reaching an
average altitude of 22,536 m. Twenty-eight carbon-
dioxide samples were also collected at 14 stations.

As on the preceding 21 cruises, support to the
scientific programs was furnished by Alpine Geo-
physical Associates, Inc.

Notes
VX-6 Commended for

Evacuation Flight

At the request of the Minister for Foreign Affairs,
the Honorable George Brown, the British Ambassa-
dor to the United States communicated the following
message to Secretary of State Dean Rusk:

The rescue on 5 December of Dr. John
Brotherhood, the doctor at the British Antarc-
tic Survey Station at Halley Bay, Antarctica,
was a magnificent performance. I am deeply
conscious of the risks undertaken by your Navy
airmen in carrying out this rescue mission. I
would be most grateful if you would pass my
sincere thanks to all those concerned for this
prompt and courageous action.

This and other congratulatory communications—
including a letter from Dr. Brotherhood's father,
Air Commodore Brotherhood, RAF (Ret.)—have
been passed to Comdr. A. F. Schneider—pilot of the
rescue plane and commander of Air Development
Squadron Six (VX-6)—and to the flight crews.

In a report to Mr. Paul C. Warnke, Assistant Sec-
retary of Defense for International Security Affairs,
Rear Admiral Abbot noted that, "This incident
served to highlight the truly outstanding and largely
unheralded feats of airmanship performed every day
by the air crews of VX-6." Admiral Abbot went
on to point out that just recently, in early January
1968, a VX-6 crew had landed an LC-130F Her-
cules "in the open snow of Roosevelt Island in a
complete 'whiteout'—never seeing anything from the
time they entered the clouds at 11,000 feet until

the airplane slid to a stop. . . . This with no electronic
aids except the plane's own radar and radio altime-
ter!"

Admiral Abbot added that Dr. Brotherhood was
responding well to treatment in Christchurch.

Antarctic Ice Cap Penetrated
On January 29, the Cold Regions Research and

Engineering Laboratory (CRREL) group at Byrd
Station reached the bottom of the ice cap, having
drilled through 2,164 in ice, 1,937 in it since
November 1, 1967. Core recovery exceeded 99.7
percent of the footage drilled.

Penetration to the ice-rock interface was accom-
panied by an upwelling of fresh water that rose about
60 in the drill hole. Some glaciologists had pre-
dicted this phenomenon, but it did not occur during
earlier drilling in Greenland (cf. Antarctic Journal,
vol. 1, no. 5, p. 207-208).

Abundant rock debris was observed in the last
5 in ice, but early reports indicate that technical
problems were preventing the retrieval of a core of
the rock below the ice.

Sections of the cores obtained will be analyzed by
CRREL in cooperation with the Smithsonian Astro-
physical Observatory and the Universities of Bern,
Brussels, and Copenhagen. Most of the cores, how-
ever, will remain at Byrd Station for the time being.

Principal investigator for the drilling operation is
Mr. B. Lyle Hansen; field operations were under
the supervision of Mr. Herbert T. Ueda. Mr. An-
thony J. Gow performed the preliminary analyses of
the cores at Byrd Station.

Additional information on the drilling operation is
given on p. 45.
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Antarctic Tourist Cruises
On January 8 (at 12:20 PM, local time), MS

Magga Dan left Port Lyttelton, New Zealand, on
the first of this year's tourist expeditions to Antarc-
tica sponsored by Lindblad Travel, Inc., of New
York. Sailing via the Chatham, Bounty, Antipodes,
and Campbell Islands, the vessel arrived in McMurdo
Sound on January 21. At Hut Point, she ran aground,
but was freed again 37 hours later by USCGC West-
wind. The 25 tourists aboard visited McMurdo Sta-
tion and Scott Base before departing for Cape Hal-
lett on January 24.

Magga Dan grounded oft Hut Point. In 1904, Scott's Dis-
covery also grounded here.

Fossil Bone of Amphibian
Found in Transantarctic Mountains

Fossil jawbone.
Size 2 112 b y l'/	L

b y 1 inches.

(American Museum (I
Natural History Photo)

A portion of a bone of a fossil land-vertebrate-
the first to have been discovered on the antarctic con-
tinent—was chipped from an ancient, sediment-filled
stream channel by geologists of the institute of Polar
Studies, Ohio State University, in December 1967.
Dr. Edwin H. Colbert of the American Museum of
Natural History has identified it as part of the jaw-
bone of an amphibian of the subclass Labyrinth-
odontia, all of whose members are now extinct.

The fossil was found in rocks of early Triassic age,
or about 200 million years old, by Peter Barrett,
David Elliot, Ralph Baillie, and David Johnston
while investigating rock strata to learn about the
extent and flow directions of the ancient antarctic ice
sheet. The group worked in the field from Novem-
ber 12, 1967, to February 2, 1968.

International Meetings
The trip is the first of two cruises to the Ross

Sea this year, the second departing New Zealand on
February 5. Another two, also sponsored by Lind-
blad Travel, Inc., were to be made to the Antarctic
Peninsula aboard the Chilean vessel MS Navarino,
sailing from Puerto Montt and Punta Arenas on
January 10 and February 4, respectively. The first
of these was cancelled when Navarino encountered
steering-engine trouble off Cape Horn and was forced
to return to Chile for repairs. The second cruise
went off as scheduled.

Volume on Polar Hydrometeorology
Translated from Russian

The following Russian monograph has been trans-
lated into English for the National Science Founda-
tion and is available at $3.00 a copy from the
Clearinghouse for Federal Scientific and Technical
Information, U.S. Department of Commerce, Spring-
field, Virginia 22151:

Arctic and Antarctic Scientific-Research Institute,
Leningrad. Hydrometeorology of the Polar Regions.
Edited by G. IA. Vangengeim and A. F. Laktionov.
280 p. (TT 66-51146).

Two international meetings on antarctic matters
are scheduled to take place in Tokyo, Japan, early
in June 1968.

The Tenth Meeting of the Scientific Committee on
Antarctic Research (SCAR), to be held June 3-15,
will be devoted to a discussion of future require-
ments in antarctic geology (June 3-8), meetings of
the permanent working groups (June 10-15), and
SCAR's tenth business meeting (June 10-15).

A meeting of governmental experts on antarctic
logistics will be held under terms of the Antarctic
Treaty from June 3 to 8.

Folio 8 of
Antarctic Map Folio Series

Folio 8, recently published, is entitled The Antarc-
tic Atmosphere: Climatology of the Surface Envi-
ronment. Its 13 plates were compiled by the Na-
tional Weather Records Center and W. S. Weyant,
who also wrote the text. Priced at $4.50, the folio is
obtainable from the American Geographical Society,
Broadway at 156th Street, New York, New York
10032.
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