Introduction


In the period January 3-25, 1968, the writer visited Antarctica as a guest of the United States Antarctic Research Program (USARP).  USARP is administered by the National Science Foundation (NSF) and is supported by the U.S. Navy (USN).  I was the only guest on this particular visit.


I was actually in Antarctica from January 11 through January 20.  The balance of the time was spent enroute to and from the McMurdo Station and Andrews AFB.  In Antarctica, we visited the following areas and bases: McMurdo, Byrd, Long Wire, Plateau, and Pole Stations; Scott Base (N. Z.); Cape Royds; Cape Evans; and thirteen different areas in the Dry Valley.


We used a USN C121 Constellation on the journeys to and from the United States.  The Dry Valley trips were by helicopter.  The flights to the various bases in Antarctica were in USN C130 Hercules aircraft.  The entire visit required 150 hours of flying in three weeks – all in propeller-driver aircraft.


The cooperation I received from both USARP and the Navy was truly outstanding.  Although it is difficult to single out individuals, I must in particular thank my hosts Messrs, Philip M. Smith, Louis O. Quam, and Jerry Huffman, National Science Foundation as well as Admiral J. L. Abbott and Capt. W. A. Kelley, U.S. Navy, and their officiers and men for making my trip informative and providing as much comfort as possible.

Purpose


The purpose of my visit to Antarctica was three-fold.  First, to observe to what extent NASA could use Antarctica in the Apollo lunar landing program for training of astronauts or for lunar simulations.  Secondly, to what extent it would server NASA to support or participate in some of the research activities in the USARP program.  Finally, to gather sterile soil samples from Antarctica to be processed through the Lunar Receiving Laboratory just as though they had been returned from the lunar surface.

Preparation


The National Science Foundation sends each person who is traveling to Antarctica for any purpose a USARP Personnel Manual which includes practically anything you need to know such as descriptions of the stations and the background of the program.  Also included is useful information for preparing for the trip: (1) medical information – examinations and immunizations, (2) passports and visas, (3) clothing and personal baggage, and (4) information about New Zealand and Chili.


Documentation by photography is an important part of any visit to Antarctica.  I advise anyone going down there to take as fine a camera as possible and plenty of film and flash bulbs.  I took two cameras, an 804 Instamatic with twenty packs of film (20 slides per pack) and a Bell and Howell Canon with twelve rolls of film (36 slides per roll).  I found both cameras satisfactory for outside work, although I believe that the Canon took the better photographs.  Both were easy to operate.


I received plenty of advice on camera settings.  However, I had talked to Dr. Ernst Stuhlinger, MSFC, who had visited Antarctica the year before and found that his photos were consistently over-exposed.  He advised that, for all outside work, I ignore the light meter readings and just leave a setting of f12 with a shutter speed of 1/50 second.  I did this and received excellent results.  However, my internal shots were consistently poor, particular those in which there was only artificial light.  This was disappointing because, for example, none of my photos of the drilling operation at Byrd was good.  I would recommend that anyone going on a subsequent visit practice with a camera under various interior lighting conditions.

Departure


We departed Andrews AFB at 1215 EST on January 3, flew twelve hours to Alameda NAS, California, made a refueling stop of two hours, and proceeded on a ten-hour flight to Barbers Point NAS, Hawaii, arriving at 0830 local time on January 4.


We then departed Hawaii at 0300 local, January 5, and arrived in Christchurch, New Zealand, at 2300 January 6.  This flight consisted of two ten-hour legs with a two-hour refueling stop in Pago Pago, Samoa.

Samoa


While in Samoa, a few of us were invited to visit Mr. Alvin Mangnoll, the Acting Governor of American Samoa in lieu of Governor Aspinwall who was ill.  We spent a pleasant hour discussing Samoan agriculture, economy, and education as well as the USARP program.


The Samoan economy is very poor; the island is almost completely subsidized by the United States.  One contributing factor to this is that, although Samoa is almost unbelievably fertile, agriculture for profit is considered an undignified occupation.  Each family only grows enough for its own needs.  The Governor is making progress, however.  They convinced one of the top chiefs (apparently practically every adult male is a chief of some sort), who is also the speaker of their native legislature, to put in a watermelon patch.  In six weeks, he had a large supply of melons which he sold for over a hundred dollars.  Therefore, they have at least one convert.


In Samoa, the average age is fourteen years.  This is not due to a high death rate – it is because they have large families.  They are making great strides in education; all of the children go through grade school and most through high school.  They also are using educational TV extensively.  Unfortunately, the few who have gone to college or university in Hawaii or on the mainland tend not to return; a common problem in any underdeveloped area.

Christchurch, New Zealand


I was quite impressed with the New Zealand customs process. It took us only about fifteen minutes to clear.  I appreciated this even more when, on our return trip, it took us almost two hours in Hawaii where they had only one official handling about sixty persons.


In Christchurch, we stayed at the White Heron Lodge, which is near the airport and also near the Naval USARP support base.  The White Heron is similar and compares favorably to any airport motel in the United States.


New Zealand currency denominations changed from pounds, shillings, and pence to decimal denominations in 1967.  In exchanging, the American dollar was worth about eighty-four cents in New Zealand.  However, money goes farther there.  For example, a very fine steak dinner in the White Heron dining room was about $2.50.


In New Zealand, we were furnished equipment and clothing for the Antarctic visit.  The clothing included heavy parkas and parka liners; thermal underwear; various types of boots, heavy pants, muluks, and gloves; heavy hunting shirts; hats and goggles; etc.  After trying the clothing on, it is recommended that you pack the material in two Artic bags – one with the clothing you will be using daily and the other with items that you will need only in case of emergency.


I advice anyone going to Antarctica in summer months to also take some regular civilian underwear.  At many places, including McMurdo on a warm day and the interiors of buildings, the thermal underwear is not needed and is, indeed, uncomfortable.


We arrived in Christchurch on Sunday and were originally scheduled to leave for McMurdo on Monday.  However, due to unavailability of aircraft and weather at McMurdo, we did not depart New Zealand until Thursday morning which gave me three full days in New Zealand.  I toured South Island by car visiting downtown Christchurch including Scott’s monument and Lyttleton Harbor which was the point of departure for the early Antarctic exploring parties.


A supply ship, the Magga Don, which had been used as a cargo ship in Antarctic operations, was purchased by a Mr. Lindblad of New York City and converted into a cruise ship for tourists.  It departed Christchurch on January 8 to take twenty-four tourists to the Antarctic continent.  They, of course, did not go inland but they visited McMurdo and Ross Island.  We were invited to banquet with the group the evening before their departure.  They were a very interesting group of people, mostly elderly and all were obviously wealthy – the trip cost about $7,000.00 a person not including their transportation to and from New Zealand.  Most of the group were from the U.S.  One young lady is a speech writer for Governor Rockefeller.  There was one young couple on board, an Englishman from Guatemala with his young Chinese bride from Formosa (I have no idea how thy met) who were on their honeymoon.  The ship’s physician is an amateur magician, but not very good.


The ship had eight staterooms appointed very nicely, each sleeping two or four persons.  The bathing facilities were more than adequate.  They had quite a well-furnished recreation room, two thousand bottles of wine and other spirits, and copious quantities of fancy food.


While we were in New Zealand, the USARP and Navy people were having a Planning Conference to firm up next years program.  Although I did not attend the conference, I met them all at a cocktail party given by Dr. Thomas O. Jones of NSF.  Admiral Abbott is the commander of the USN Antarctic Support.


I was also able to play golf at the Russley Golf Club, Christchurch, not too far from the White Heron.  It was a very fine course except for the sand (?) traps.  The material in them seemed more like finely-ground volcanic ash – impossible to get out of.  Some of the older New Zealand men play golf in neckties and shorts or slacks for the women golfers are strictly forbidden.  In the local paper, I noticed that the hems of women bowlers’ skirts must be no higher than thirteen inches above the ground.


New Zealand is a very attractive country and the people are very fine.  Hospitality is a way of life for them.  It is interesting to note that (1) you are not in Christchurch, you are in “Chi Chi,” and (2) you do not travel down to Antarctica,  you go “down to the ice” and New Zealanders are “Kiwis.” They also drive on the wrong side of the road.


On January 11 at 0600 we departed New Zealand for Antarctica in a USN C130 Hercules aircraft.

McMurdo Station, Antarctica


I arrived at Williams Field in Antarctica on January 11 after a ten-hour flight from Christchurch.  This was my first landing on skis.  It is interesting to note that they do not stall the C130’s as in normal aircraft operations.  They establish a glide path and fly the aircraft right into the ground.  This is necessary because the whiteout makes it difficult to determine when exactly the skis will touch down.


Although McMurdo Station is on Ross Island about 730 nautical miles from the pole, you get the impression that it is actually a part of the continent.  Ross Island is locked into the Ross Ice Shelf which is hundreds of feet thick.  As a matter of fact, the Williams Field skyway and buildings are erected on the ice shelf.


“McMurdo Station, 77(51’S., 160(40’E. is built at an elevation of 31 meters on the ash of the low volcanic hills on Ross Island.  The station was constructed in 1955-56; it serves as the primary logistics facility from which are conducted air operations resupplying the inland stations and supporting field science programs . . . . At the beginning of USARP a year-round science program was established at McMurdo.  Much of the program centers around the biological laboratory; other work includes cosmic ray monitoring, riometer studies, and satellite observations to determine the geodetic position of the station.


The mean annual temperature is –17.7( C.  Temperatures may approach a high of +5.6(C . during the summer season and a low of –46.7(C. during the winter.  The annual average wind speed at McMurdo is about 15 miles per hour; however, maximum winds may approach 90 miles per hour.”


We were transported by truck to the McMurdo Station.  I spent the first evening there getting installed in my quarters in Building 137 and familiarizing myself with the facilities I would be using such as the mess hall and the officer’s wardroom.


The quarters at McMurdo were quite satisfactory.  The rooms are compact, quite similar to a roomette on a Pullman car.  The toilet and bathing facilities were adequate.  The meals, not only at McMurdo, but at every place I visited, were excellent both in quality and quantity.  The wardroom was, as wardrooms are, a comfortable place which served as the social center for USARP and the Navy.

Dry Valley


I devoted my first full day in Antarctica, January 12, to a nine-hour helicopter trip to the Dry Valley.  Also referred to as the McMurdo Oasis, it is located in Victoria Land across McMurdo Sound from Ross Island.  Most areas in the Dry Valley remain ice-free, which makes it ideal for geological and biological investigation.


“The river’s course is through an area unique in Antarctica for it is the largest region that is free of ice.  Two thousand five hundred square miles of crumbling brown hills and steep-walled glacial valleys surround the river.  They have been released by the receding ice sheet which now thrusts only dripping glacier snouts into the valley heads, leaving the McMurdo Oasis, a great window on Antarctica’s geological past, a door to the discovery of how the content began.


“The three main valleys of the Oasis owe their freedom to chance.  The conventional explanation is that during a time of volcanic activity 150 million years ago beds of hard rock called dolerite were laid down across their heads.  It is suggested that the ice sheet grew to cover these, then it shrank until its level was low enough to be largely dammed by the dolerite.  The valley glaciers, left unreplenished by the sheet, gradually evaporated.  This interpretation is open to argument, but in any case strong westerly winds now blow off the sheet into the valleys causing a rise in air pressure at their floors and so a rise in air temperature.  In summer the bare rock absorbs solar heat, the small snowfall evaporates and the glacier snouts melt to feed the twenty miles of the Onyx River, together with other, smaller streams which in turn feed fresh water lakes.  Change and the established balance between seasonal heating and cooling has created an ice-free oasis.”


On this trip we visited six different sites in Victoria Land.  These were: Balham Valley, Barwick Valley, Victoria Glacier, Bull Pass, McKelvey Valley, and Labyrinth Dais.  At each site we gathered sterile samples to be proceeded through the lunar Receiving Laboratory at MSC as though they were samples returned from the moon.  Dr. Roy Cameron, a microbiologist from JPL, assisted me in this activity.  The procedures we used and my impressions will be discussed in a later section.  I was impressed, however, with the fact that these six sites, as well as the sites I visited on a later trip, were all significantly geologically different even though they were not geographically far apart.  I also discovered that sampling, when done correctly, is a much more difficult activity than I had hitherto supposed.

McMurdo Station


On both of the next two days, January 13 and 14, I was schedule for another close-support helicopter trip to the Dry Valley.  However, it was cancelled on both days due to snow at McMurdo and snowfall and fog in the Dry Valley.


I devoted my time on January 13 to studying additional material about the other stations in preparation for my subsequent visits and in a first visit to some of the installations at McMurdo, the Biology Laboratory, and the Cosmic Ray Laboratory.  I later revisited these and others with Dr. Quam after he arrived from the Planning Conference.  I also visited the West Wind, the U.S. Coast Guard ice-breaker, at anchor in McMurdo Sound.


January 14 was my fist Sunday in Antarctica.  I attended church services at the Chapel in the Snow, a lovely and historic church.


On Sunday afternoon there was a heavy snowfall.  Dr. Al Wade, Texas Tech University, and I, lacking something specific to do, waxed the floor in Building 137.  This was considered a historic event – it was the first time in memory that visiting VIP’s had been known to do any useful manual labor.


Sunday evening, at the time of the Super Bowl in the U.S., was the occasion for an annual event at McMurdo – their version of the Super Bowl.  The USARP’s and the Navy teams played touch football for the championship of the McMurdo Station.  Although trailing 12-0 at the half, the USARP’s finally achieved victory.  The final score was USARP-18, USN-12.  As a representative of NASA, I maintained strict neutrality.


That evening, the balance of the USARP and Navy people arrived from the Planning Conference in Christchurch.  Among their number were Philip M. Smith from the Office of Antarctic Programs, NSF and Dr. Louis O. Quam who was recently appointed Chief Scientist of the Office of Antarctic Programs.  Dr. Quam accompanied me on the balance of my visit.

Dry Valley


On January 15, accompanied by Dr. Cameron and Dr. Quam, I made a second nine-hour helicopter trip to Dry Valley.  On this trip, we visited and sampled seven sites – Nussbaum Riegel, Lake Bonney, Asgard Range (2 sites), Victoria Valley Dunes, and McKelvey Valley in the Dry Valley and Cape Boyds on Ross Island.  The sampling activities will be described later.


At Lake Bonney we saw and photographed two petrified seal carcasses.  These were located many miles from water.  By the carbon dating technique, it has been established that these seals died some 2,000 years ago.


I was again struck by the geologic differences between the sites in Dry Valley.  Victoria Valley provided a surprising example – sand dunes which I never had expected to see in Antarctica.  The sand was brownish in color and, with a twenty-knot wind at the time of our visit, we could actually observe it blowing across the surface.

Cape Royds

We then left the Dry Valley, stopped at McMurdo for refueling, and flew to Cape Royds which is on Ross Island about thirty miles north of McMurdo Station.  At Cape Royds, after collecting soil samples, we visited Shackleton’s hut, erected in 1907 by the fames explorer Sir Ernest Shackleton and his party.  From this base in 1908, using Manchurian ponies, the party attempted to reach the pole.  All of the ponies perished, the last fell in a crevasse, and they continued toward the pole pulling the sledges themselves.  They finally had to give up about 125 miles from the pole and returned to Ross Island.  That was Shackleton’s second and last attempt – he was one of Scott’s first party in 1901-4.

The hut has been restored as an historical shrine.  It is in an excellent state of preservation.  Food and other supplies, left there in 1909 when the party returned to England, are still piled outside the building.  We were told that the food is still largely edible.

Inside the hut were many objects of interest.  The stove looks like it could still function.  Pony harnesses are hanging on the wall. Canned goods occupy the shelves – kippered mackerel, turtle soup, birds nest soup, ham and veal loaf – the Heinz label is prevalent.  There were also medical supplies.  Photographs of King Edward VII and Queen Mary are prominently displayed.

We then visited the nearby Adélie penguin rockery.  Here about two thousand penguins arrive each spring for mating and nesting.  Cape Royds is one of the smaller rookeries.  The rookery at Cape Adare, about 300 miles north of McMurdo, has about a half-million birds each summer.  The Adélie penguins are about 12-15 inches in height as opposed to the Emperor penguins who will stand as high as four feet.

The penguins build nests of pebbles and the males and females take turns guarding the eggs.  They gather krill – a plankton-type organism that, with fish – constitutes their diet.  Large numbers of skua gulls nest near the rookery.  They are one of the main natural enemies of penguins – the others are leopard seals and killer whales.  With their heavy cruel beaks, the skuas take a heavy toll of penguin eggs and chicks while the penguins try to drive them off.  This is a relentless battle that goes on all summer.

Penguins are truly comical birds.  Their stuffed shirt appearance and the way they slide down an ice embankment on their bellies are particularly amusing.  One of their principal activities is stealing pebbles from other nests – sometimes two will rob each other simultaneously – accompanies by much squawking.  However, they are extremely conscientious about guarding their eggs and chicks and are very brave birds.  Although they are stupid creatures, they are worthy of admiration.

Penguins have no fear of man.  You can more about among them at will.  However, hundreds will squawk at you simultaneously.  Most are content with this.  However, I encountered a particularly spunky fellow who chased me away from his nest and nipped at my boot.  The skua gulls are quite hostile.  They actually dove at us but were discouraged when we waved our arms.

Penguins do fear helicopters.  Their noise sometimes causes the birds to flee from their nests and leave their eggs or chicks unprotected from the skuas.  Therefore, the pilots always land a safe distance from the rookeries.

There is a great amount of research in Antarctica on the breeding and migratory habits of penguins.

“One of the first scientific banding operations was performed in Antarctica in 1909 by Gain of the Second French Antarctic Expedition.  With color bands he proved that adult Adélie penguins returned to the same rookery in subsequent seasons . . . . In November 1945, handmade, numbered aluminum bands were wrapped around the legs of 10 pairs of breeding Adélies at Hope Bay, Antarctica Peninsula.  Next season most were back in their former sites and with the same mates.  In 1952, two were still using the nest-sites to which they had returned for seven seasons, and one marked pair had been together in the same nest for five consecutive seasons.  Between 1948 and 1950, new marking techniques involving flipper-bands resulted in the discovery that Adélies not only fed their own offspring but were able to recognize them in a crech of up to 200 other chicks.”

There have also been penguin navigation-orientation studies that showed that Adélie penguins possess a highly developed sun azimuth orientation coupled with a biological clock.

At the time of our visit, it was near the end of the penguins’ breeding cycle.  The eggs had hatched into ugly gray chicks which soon adopted the “soup and fish” appearance of their parents.  Then all will swim to warmer climes for the winder and, next summer, will return to the rookery to repeat the breeding cycle.

Cape Evans


On the way back to McMurdo, we stopped at Cape Evans, the location of Scott’s quarters, erected in 1909.  From here Robert Falcon Scott and his party in 1911 departed to try to be the first men to reach the South Pole.  When they reached the pole they found the Roald Amundsen, the Norwegian explorer, and his party had reached the pole a month earlier.  On the way back, Scott and his men perished on the Ross Ice Shelf about 125 miles south of McMurdo.  At the time, trapped in a five-day blizzard, they were only 11 miles from a food cache.


This hut, similar to Shackleton’s, has also been restored as an historical shrine.

Flying Island


From January 16th thought the 19th, Dr. Quam and I visited the inland stations.  We flew from McMurdo to the Byrd Station on January 16.  After a few hours there, we went by snowmobile to the Long Wire Station where we spent the night.  We returned to Byrd and flew back to McMurdo on the 17th.


The flight to Byrd in a C130 Hercules aircraft took us across the Ross Ice Shelf, a level-surfaced ice formation about 600 to 1000 feet thick, past Little America and Roosevelt Island, and over the Rockefeller Plateau.  The route is unbelievably rugged with high ridges of mountains and huge stretches of barren ice.  It makes you even more aware of the hardships of the early explorers as well as those in later expeditions equipped with snowmobile-drawn sledges.

Byrd Station


“Byrd Station is located approximately 1500 meters above sea level at 80(01’S., 119(32’W . . . . The outside temperature at Byrd ranges from about 0(C. in summer to about -68(C. during the winter.  Winds as high as 70 or 80 miles per hour may be expected, although the average is about 15 miles per hour.


“Byrd Station is constructed completely within tunnels which are roofed with steel arches covered by snow.  The station has been laid out so as to minimize interference to the scientific observations of the various disciplines, which include seismology, geomagnetism, aurora, meteorology, ionosphere, riometry and micropulsation, and very low frequency (VLF) studies.  A large dish antenna receives data from the POGO satellites when these are operative.”


Byrd Station is built completely underground with only a few research huts upon the ice.  It is about 850 n.m. from McMurdo and 6000 n.m. from the pole.  Tunnels take you to the mess halls, quarters, research buildings, supply rooms, and power stations.  The entrance to the Byrd Station is through a huge tunnel which we negotiated in a snowmobile.  The large area at the foot of the tunnel in which the vehicles are staged is cover4ed with a corrugated steel roof which, in places, is extremely bent because of the pressure of the ice above.


It is impossible to go into all of the research activities in great detail on such a short visit.  However, I spent a good deal of time observing the drilling operation.  At a spot in one of the tunnels, the Army CRREL operation headed by Dr. Tony Gow has been drilling into the Antarctic ice.  When I was there, they had penetrated 6,500 feet.  At these levels, they were bringing up 20 foot cores of absolutely clear ice, free almost entirely of air bubbles.  The cores are about 6 inches in diameter but so clear that you can see through them.  Of course, the ice forms crystals shortly after reaching the surface.  All of these cores are kept in refrigeration and returned to the U.S. for study.


They are able to measure each years’ ice deposits.  It is interesting that about fifty feet below the surface a deposit of volcanic ash was found which they were able to correlate to the Krakatoa event.  Again, at about 5,000 feet, they found another accumulation of volcanic material.  They are, of course, unable to identify this with any known even, since this ice was deposited in about 16,000 B.C.


When I visited Byrd, they had expected to reach bottom at about 7,5000 feet.  Since my return, Phil Smith of the NSF informs me that they actually hit material at 7,100 feet and have a sixteen foot core of soil at that level.  It will be interesting to see what material this is.  The results of this activity at Byrd Station in Antarctica are being correlated with a similar drilling operation at Camp Century in Greenland.  It is also interesting to note that about 100 miles east of Byrd on the Hollick-Kenyon Plateau there is an area which has the greatest ice thickness ever measured, 14,000 feet.


After visiting various installations at Byrd, we journeyed to the Long Wire Station in a Tucker Sno-Cat snowmobile.  The trip is about twelve miles and took a little over an hour.  Although there is little danger of crevasses in this area, the route is well-marked with signal flags.  A number of signs have been put up along the way by enterprising humorists.  The outstanding ones were “Chew Copenhagen – 8 miles,” “Old Byrd Station – 1 mile,” “Old Byrd Station Turn-off – Ramp Speed 25 m.p.h.” and one cryptic sign which just said “Why?” Also, to bring home the fact that we were not too far from civilization, I counted 16 beer cans along the “highway”.  Budweiser seemed to be the favorite.


We passed, but did not visit, the Old Byrd Station, erected for the IGY, about two miles off our route.  This station is now completely inactive.


The Long Wire Station, a VLF substation located twelve miles from Byrd Station, has a complement of five people from the University of Wisconsin and Stanford who are gathering data for the study of extremely low frequency wave propagation using a 21-mile long antenna laid on the surface of the ice.  Although build above the ground in 1962, the station, due to drifting snow, is now largely below the surface.


The people at the Long Wire Station will encounter, during the winter, isolation to an extent which will not prevail at other places.  During the winter, two men will stay there.  They will be indoors practically all the time – once every three days one of them will have to go our and fill the water-conversion bucket with ice.


After spending the night, we returned to Byrd Station in the Sno-Cat and, after visiting additional activities at Byrd, including the upper-atmosphere physics hut, we flew back to McMurdo Sound.

West Wind


The next morning at McMurdo, at the invitation of Cdr. Pete Norrill of the U.S. Coast Guard, I visited the ice-breaker West Wind at anchor in McMurdo.  I saw a film on the seasons’ activities on the West Wind.  Particularly interesting was the helicopter hangar on the rear deck.

Plateau Station


That afternoon, January 18, Dr. Quam and I took off for the Pole Station and the Plateau Station in a C130.  We flew about 730 n.m. to the Pole Station, remained there only 15 minutes, and then proceeded another 650 n.m. to Plateau.


“The Plateau Station, constructed in January, 1966, is located at 70(14’S., 40(30’E.  It is situated on the high polar plateau of East Antarctica at an altitude of 3264 meters.  The station concentrates on observations in meteorology, very low frequency, aurora and ionosphere projects all undertaken by USARP scientists.  A program of medical research is being carried out by the U.S. Navy medical officer in charge.


“Plateau Station is an airlifted modular camp transported as preconstructed units to the site.  Four units each fitting into the LC-130F Hercules, were flown from McMurdo Station to the location and when interconnected constituted the camp.  Four Navy personnel and four scientists make up the complement of Plateau Station.”


Although we spent only forty-five minutes at the Plateau Station, its pressure altitude is 13,000 feet and I encountered dizziness due to anoxia.  A few whiffs of oxygen when I returned to the aircraft restored me.

Pole Station


We then returned to the Pole Station, arrived about midnight and spent the night.  Before going to bed, I lost a game of 8-ball to the 300-pound C.P.O.  “Tiny” Littleton – I will always remember him as “South Pole Fats.”  I must hasten to add, however, that my loss was not due to his weight advantage or prowess at pocket billiards; I had sunk six balls to his one, and then I managed to drop the eight-ball.  Victory does not always come to the pure in heart.


“Located only a few hundred feet from the geographic South Pole, this station on the great polar plateau is at an elevation of 2912 meters above sea level.  It is supplied exclusively by air landings.  The station was constructed during 1956-57 and has been occupied since that time.  The buildings of the station accommodate 22 persons.  Auroral and ionospheric physics studies, meteorology, geomagnetism and earthquake seismology are the principal research programs.


“The mean annual temperature is about -49(C.  Temperatures may range between –21.1(C. in the summer and –78.9(C. during the winter.  There is only a trace of precipitation at the Pole, and drifting snow blowing across the plateau has been the primary factor in the accumulation around the station buildings.  The annual average wind speed at the Pole is about 15 miles per hour; however, wind speeds as high as 50 miles per hour are not unusual.”


The next morning, January 19, Dr. Quam and I took a snowmobile to the actual geographic South Pole which is now about three quarters of a mile from the Pole Station.  It was originally right at the entrance to the station, which was constructed in 1957, but the whole continent has drifted.  The pole is marked by a flagstaff with side markers denoting the directions of the Greenwich Meridian and the International Date Line.  We did the usual things; took pictures and walked around the world in a few seconds.  It was a particular thrill for me since I then became one of the few people who have been to both poles; I flew over the North Pole in 1952.


The Pole Station is also built largely underground.  You enter through a door in a wooden shed down a long slippery staircase.  The various prefabricated buildings are reached through a series of tunnels.


There are about 30 men at the Pole Station, again dived about evenly between USARP and Navy support.  The station has been occupied continuously since it was constructed in 1957.  This year about twenty people will winter at the pole.


The U.S. Air Force is conducting an isolation study at the Pole Station.  As part of this, each man fills out a “Mood” form each day.  They are encouraged to be as factual as possible.  In this way, they can spot changes in the man’s psychology due to severity of weather on a given day, the degree of isolation or inactivity during certain periods, and the length of time the man has been there.  The results of this study should be of interest to NASA for follow-on lunar exploration, extended earth-orbital missions, and planetary flights.


We encountered the only relatively severe weather on the trip at the Plateau and Pole Stations.  The temperature at the Pole Station was about -35( Fahrenheit.  However, there was a strong wind of about 25 knots which made it seem much colder.  I was reminded of a weather report they used to give at Thule, Greenland in the early 50’s: “Today’s weather.  45( below zero.  High winds blowing sleet and hail off the ice cap.  Heavy fog.  Tomorrow – continued mild.”

McMurdo Station


Upon our return, on the way from Williams Field to McMurdo, we visited the Cosmic Ray Laboratory.  McMurdo is an almost ideal place to obtain data on elementary particles.  The southern magnetic pole is nearby.  This means that the lines of force are orthogonal to the surface and therefore the incoming particles are not subjected to as much magnetic distortion.


That evening, we had a cocktail party in the Chalet, the USARP Headquarters at McMurdo, in honor of the intrepid polar travelers.

Scott Base


January 20th was my last day in Antarctica.  In addition to preparing for the return journey, I visited Scott Base and the Nuclear Reactor.


Scott Base is the central headquarters for the New Zealand Antarctic Research Program.  It is located about 10 miles from McMurdo.  There is an extremely high degree of cooperation between the New Zealand and the U.S. programs.


The United States has never claimed any part of Antarctica.  However, a few other countries have done so.  A treaty was signed by the twelve nations in 1959 declaring the Antarctic free for scientific exploration to all nations and suspending territorial claims for a period of thirty years.  However, McMurdo Station is on territory claimed by New Zealand.  In recognition of this and the use of Christchurch as the jumping-off place for the USARP program, the U.S. provides airlift support to the New Zealand program both to and from New Zealand and aircraft and helicopter trips to the Interior, Dry Valley, and other Antarctic areas of scientific interest.


The New Zealanders, as opposed to our stations, still use dog sleds.  Therefore, at Scott Base we saw the only group of husky dogs in the area.  This included a new litter of four one-month old pups and one three-month old puppy, who the Kiwis have made into a pet.  This does not happen to many of them.  By and large, they keep them half-wild, staked out on a hill when not at work.

Noise


One of my most vivid impressions of the Antarctic was one of noise.  Before I went down, I read a good deal about it.  One of the books in the library was called “The Silent Continent.”  It undoubtedly was – before the advent of man.


There is noise everywhere – the Hercules and Constellation aircraft, the helicopters, the squawking of penguins and the screeching of the skua gulls, diesel power plants, snowmobiles, and the barking of huskies.  In places you can actually hear the ice cracking as it settles.  And, of course, the ever-present tapes at each station – usually turned on as loud as possible.  Rock ‘n’ roll seems to be the favorite at Byrd Station, while at the Pole they like western music.  The five fellows at the Long Wire Station preferred symphonies with the volume at a reasonable level.


At the Scott Base, they sold a record called “The Sounds of Antarctica”.  I couldn’t resist buying it.  They also sold a book “South,” printed in New Zealand, written by Graham Billing and included superb photography taken by Mr. Guy Mannering.  In Christchurch, on the way back, we attended a cocktail party at the Mannering’s home where we met some truly delightful people.

Nuclear Power Plant

On that last afternoon, we visited the PM-3A Nuclear Power Plant at McMurdo.  It is located on the side of Observation Hill with a solid volcanic and permafrost foundation at an elevation of 300 feet just outside McMurdo.


The PM-3A is a conventional pressurized water reactor having a tubular type core and “magnetic jack” actuator control rods.  The gross electrical power output is 1800 kilowatts, electricity enough to supply a community of 1000 inhabitants.  It provides the electrical power for McMurdo Station and also operates the salt-to-fresh water converter.  In addition to the logistic advantages of nuclear power in Antarctica, the increased electrical generating capacity makes it possible to use electrical space heating instead of fuel oil.  Since fire is one of the major hazards in Antarctica, nuclear power has provided increased safety to personnel and property.


Twenty-four hour operation of the plant is maintained by two officers and an enlisted crew of 22.  Each shift requires three operators.  It was on-line 86% of the time in 1967.  This compares favorably to any power plant anywhere.  They do have diesels at McMurdo for backup power.  Radio-active waste disposal systems are provided to liquids, gases and solids, and condensed wastes.  These are all periodically removed from the Antarctic region to the U.S., in accordance with the treaty, which prescribes that no radioactive waste of any kind be disposed of on the continent.

Return


On the way to the airplanes that evening, we came across a colony of Weddell seals.  Some were swimming and others were sunning themselves on the ice shelf.  They are not unfriendly and have no fear of men – we were able to walk freely among them.  I petted one of them and he rolled on his back like a big puppy – all five hundred pounds of him.


We departed McMurdo at 2300 on January 20 in an USN Constellation.  The return route was the same as the outgoing.  We arrived at Andrews AFB at 1100 on January 25.


My trip to the Antarctic was informative, interesting, delightful (I have never met so many fine people in such a short time), and fatiguing.
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