
*^Unh^«^rstates '̂ b^ase at ̂ t^he S^out^h Pole.
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St^udy May Hold Key to A^ntarctic Li^ving ^NAT^UR^E WATCH

SYDNEY, Australia *(UPI)-
*^ßci^en^ü^st^s in^volved in a five-year
^int^ern^at^i^onal study o^f man's reac-
tion to the A^ntarctic think maybe a
^Co^l^d bath ̂ i^s as good as a warm
bl^anke^t

A *12-man scienti^fic team that
^«p^ent ̂ thr^ee months in northern
Antarct^ica said the ^studies so far
have b^een "remarkably successful."

^T^u^a is the most comprehensive,
^det^a^ile^d study yet of man's reaction
^to th^e Antarctic," a spokesman for
^the e^x^pedition said. S î̂ x volunteers
^en^dured neck-deep im^mersion in
daily cold baths as part of the team^'s
re^search.

After wee^ks of laboratory tests at
Sydne^y University's Common-
wealth Inst^itute of ̂ Health, the In-
t̂ernational Biomedicai ^E^xpedition

to the Antarctic spent 65 days
camping out in temperatures rang-
in^g from minus 18 to minus 3^4 de-
gree^s Fahrenheit to measure reac-
t^ion^s to ̂ the An^tarctic environment.
Expe^dition members brought back
thousands of pages of ̂ data and sev-
eral hundred cassettes containing
24-hour physiolo^gical read^ings.

T^he grou^p's go^al̂ s were unique in
that they went to the Antarctic ^not
to s^eek geo^graph^ical or geolo^gical
d^i^scoveries, but to ascertain m^an's
^r^e^action to the A^ntarctic environ^-^
men^t The result^s of the expedition'̂ s^
e^xperiment^s will probably not b^e^
k^n^own for at lea^st a year.

"Th^ere will probably be a lar^ge
population in the Antarctic in the
ne^ar future," an e^xpedition member
^s^aid. "The answers we sought were
how man adapts to the cold, the i^so^-^
lation and the stresse^s *. *. *. viruses
an^d other factor^s."

Th^e e^xpedition wa^s organized by
the Scientific Committee on Ant^-^
^arc^t^ic Researc^h and has partici-
p^ant^s from Argentina^, Australia^,^
Fr^a^nce, ̂ New Zealand and the Un^it-
e^d Kin^gdom. Scientists from the^se
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countries were divided into two
groups. Sî x attempted to artificially
acclimatize themselves to cold be^-^
fore going t^o the Antarctic and the
others served as a control group.

^For 10 days the ̂ "^stalwart si^x" im-
mersed themselves in cold baths at
the Sydne^y University laboratory
for periods of up to one hour, with
the water temperature at 59 degrees
Fahrenheit.

"Those with more fat stayed
longer," an expedition member e^x-
plained. "A^U were under strict su-
pervision and body temperatures
were taken continuously.^"

The cold baths were to te^st a
French theory that such cold water
im^mersions temper the body to cold
and would make Anta^rctic resident^s^
less sensitive to the e^xtreme polar
temperatures.

The field tests were made on the
polar ice cap up to 194 miles from
the French station *Dumont *d^TJr-
*ville.

From there expedition members
spent 65 day^s traveling on *snowrao-

biles and camping in tents, support-
ed by tractors driven by Expedi-
tions Polaires Françaises members
which towed their laboratory. The
environment and their reactions to
it were continuously monitored day
and night during their stay in th^e^
Antarctic.

"Everybody ate the same French
rations," a spokesman said. "They
lived in pairs and the main stresse^s^
man i^s ^likely to encounter in th^e^
Antarctic were measured and ^will'
be analyzed."

E^xpedition members' moods we^re
continuously monitored, along ^wit^h^
how hard they worked, how warm
or cold they got, how much ^th^ey
ate, how t^hey slept, what changes
took place in th^eir bod^y tempera-
tures and weight, and what psycho-
logical responses occurred in their
sleep.

The coming year will be spent
processing the data obtained by th^e^
five participating nations. A meet-
ing will be held early ne^xt year to
assess the results and a final s^um-
min^g u^p will be made in ^1^983*.

Ne^w Antarctic Ob^servation ̂ Ship
Launched at *T^surumi Yard

YOKOHAMA *(Kyodo) — T^he
11,600-ton *S^hlrase, Japan's
third antarctic observation
ship, whi^ch is said to be
superior in ice-breaking and
ha^uling to its two pre^decessors,
was launched at the Yokohama
*Tsurumi yard of Nippon *Kokan
*K.K. Friday afternoo^n.

The ship, work on which was
started in 1979 under a ̂ four-
year progr^am, is to be co^m-
pleted next November and will
t^hen undergo tests for about a
year. It was named after *Lt.
*Nobu *Sh^u^-ase, who heade^d^
Japan^'s first antarctic ex-
pedition In 1910.

It will leave ̂ for Antarctica on
its maide^n voyage with the 25th

Antarctic observation team in
November 1983, replacing the
5.250-ton ̂ Fu^ji, which has been In
use for 16 years. The Fu^ji left
Tokyo for the Antarctic on Nov.
25 with members of t^he 23rd
ob^servation team.

The *Shirase is 134 meters
long, the Fuji 100 meters. It is
powered with engines with a
total capacity of 30.000 hor-
sepower, compared to the 12,000
*h.p. of the Fu^ji.

The Icebreaker can attain a
maximum speed of some 19
knot^s, three knots ^faster than
the Fuji, and can carry some
230 people, about t^he ^same as
the Fuji. Dec. ^1^2

HUMPBACK WHALE
*Me^gaptera *novaea^ngliae

Size: *ToSOfeet a^nd about 50ton^s.
Co^lor: Black above, white throat

a^nd bel^l^y. Distinctive scallo^pe^d lo^ng
^(^Uppers.

^Where found: I^n all ̂ s^ea^s, ̂ not ̂ far
from shore. Mi^grates to warm water to
breed and to spend the winter.

Breedi^ng: Mate^s between October
and March. Calf is born in 12 months,
weighing about *1^V^4 tons, a^n^d is 15 feet
lon^g.

^Remarks: Slow-movi^n^g, playful
cetacean ; of^t^en hurls itself clear of the
^water. Feeds on *krill (small *crusta-
*c^ea^f^ts) and small school fi^shes.

*D^o *^wh^a^les *^s^l^e^ep?

*^A *The *^sleeping *habits *of *whale^s^
*^*^»• *are *poorly *understood. *Wh^ale^s^
*^do *^not *app^ear *to *sl^e^ep *in *the *^same
*^s^e^n^s^e *as *t^err^estrial *mammals. *In *^deep
*w^ater, *they *^see^m *to *han^g *suspended
*ju^st *below *the *surface, *rising *periodi-
*cally *^for *air. *In *sh^allower *water^s^, *the^y^
*m^ay *lie *on *the *bo^ttom, *sur^facing *occ^a-
*^sio^nally *for *air. *There *i^s *some *specul^a-
*tio^n *that *wh^ales *may *sleep *wi^th *half *of
*t^he *br^ain *^at *^a *time, *with *the *oth^er *h^alf
*on *the *^ale^r^t *for *danger.
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Antarc^t^ic Explorers Sh^if^t^
Goal to H^idden Resources

By ROBERT REINHOLD
T^h^e N^ew Yo^r^k T^im^e^«

AMUNDSEN^-SCOTT SOUTH POLE
STATION. Antarctica — Just 20 years
ago, a landmark i^nternational treaty set
aside the Antarctic continent ̂ for scien-
tific an^d other peaceful purposes ̂ "for-
ever" and declared it immune from in-
ternational discord.

Now. tensions over the fate of the
world^'s last *une^xploited continent are
rising rapidly. The treaty n^ations real-
ize that Antarctica and its shelf may
soon be ripe for commercial develop-
^ment to help satisfy worldwide demands
for new food and energy sources.

T^he treaty is kept alive by a fear
among the 1^4 si^gnatories that the Uni^led
Nations or another international bo^dy
^will get involved if they fail to resolve
Antarctica's political future amon^g^
themselves. Last July, meeti^ng i^n
Buenos Aires, official^s of t^he 14 cour^*^
tries a^greed to develop a regime govern-
ing mineral e^xploitation "as a matter of
urgency.^"

The agreement is just one o^f man^y in^*^
*dications that the heroic age of intrepid
e^xplorers and scientists ha^s ended. The
continent is now almost fully m^apped
and e^xplored.

Last winter, the cre^w member^s at this
station installe^d in their e^xer^cise room a
Jacuzzi bath in which they luxuriated in
warm water while gazing up at these
words on the wall: "Great God! This Is
an Awful Place." The inscription
mocked the last words of *Capt. Robe^n^
F. Scott, the British e^xplo^r^er who wrote
them in his Journal before freezing to^'^
death returning from the pole in 191̂ 2.

Today the pole is served by al^most
daily Hercules *C-130 flight^s^, carryi^ng
fresh vegetables and other supplies
from *McMurdo Station, th^e main
^American base 800 miles north of here.
*McMurdo itself has expanded into a true
city with a summer population of 1,000,
a ̂ 24-hour FM radio sta^t^ion, a television
station, ̂ 800 telephones, two airfields and
130 buildings.

*\

^AUSTR^ALI^A

T^h^e N^ew *Yo r̂̂ t Tî m^e/D^ec. *^М.ИЮ

ev^er t̂ ĥ e f̂ at̂ e of ̂ (̂ be ̂ worl̂ d '̂̂ s l̂ â st *one x̂plolted con̂ t̂ î nê nt are r̂ î ŝ in̂ g.

Before the summer en^ds in February,
the ship's store expects to sell 1̂ 6,000
souvenir T-shirts and sweatshirts em-
blazoned with pengu^ins and icicles and
nearly 3,000 st^uffed toy penguins at $11
apiece to Navy personnel, scien^t îsts,
civilian construction workers and a long
list of visitors and tourists.

The promise of riches se^ems bright
enough that nu^merous countries are
making heavy new investments to es-
tablish their presence here and to make
resource surveys this austral summer.

West Germany offers a case in point.
So eager was the Bonn Government to
install a perman^ent Antarctic station
before the Buenos Aires meeting that
the station was set up 7̂ 50 miles from the
intended spot because the ship carrying
it could not break through the ice in
time.

The ^West Ger^mans a^r^e also build^ing
an $̂ 80 million ocean research vessel,
^and the Japanese National Oil Corpora-
tion is beginning the second year of a
three-year search for undersea oil. Even
Poland, for all its domestic and eco-
nomic troubles, has been pursuing an
ambitious resea^rch program, with em-
phasis on exploiting *krill, the tiny
*shrimpli^ke creatures that are so abun-
dant i^n Antarc^t^ic waters ^and hold t^he
promise of tripling the world fish catch.

Meanwhile, the Russians have ringed
the continent with seven all^-year sta-
tions, and it is widely suspected in West-
era countries that they are trying to be-
come the dominant political power on
the ice. The United States has only four
permanently manned stations.

Such countries as China, Peru, Uru-
guay, Brazil and Taiwan have also
shown new interest.

^Ambitious U.S. Program
The United St̂ ates retains, despite

budget cuts in Washington, the most
ambitious research program here. This
season, the National Science Founda^-^
tion, which is primarily responsi^ble for
the American p^r^esence, will deploy ^287
scientists on 81 studies of Antarctic
*glaciology, geology, weather and upper-
atmosphere physics.

Among ^scientists, the spirit of the Ant^-^
arctic treaty, which calls for scientific
cooperation and free e^xchange of infor-
mation, persists. In^deed, despite the
chill in Soviet-Ame^r îcan relations, 13
Americ^an scientists are working aboard
the Soviet vessel Mikhai^l *Spmov.

A steady stream of Russian, Chinese,
Frenc^h, Australian, New Zealand and
other scientists is welcomed at
*McMur^do, Pole, Palmer, Northern Vic-
toria La^nd a^nd o^ther American out-
posts.

The pros^pect o^f com^merci^al exploita-
^t^ion is n^ot ^entirely welcome to th^e sc îen-
tis^ts, who have long held de facto title to
t^his property. But they se^em l̂ ar^gely re-
signed to it.

"^There is a lot of unease." said Don-
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*aid *Si^ne^ff, *a *s^eal *expert *from *t^he *U^ni^-^
*ver^sit^y *of *Minne^sot^a. *^"It *^is *i^nevitable
*e^xploi^ta^t^ion *^will *ta^ke *plac^e, *but *I *re-
*main *optimi^stic *we *ca^n *set *up *guideli^nes
*a^nd *ru^les *^f^ir^st.^"

*A *M^a^t^ter *^of *Sp^ec^ul^at^io^n
*How *so^on *^e^x^ploitat^ion *^wil^l *come *i^s *a*

*mat^ter *of *speculation^, *and *predictions
*are *vulnerable *to *swin^g^? *in *world *com-
*mo^dity *price^s.

*"As *far *as *we *^know, *the^r^e *are *no *oil *or
*mineral *depo^sit^s *in *the *Antarctic *that
*are *eztractable *with *pre^sent *technology
*at *to^day's *prices,^" *s^aid *James *H. *Zum-
*berge, *a *geo^logist *who *is *the *president *ol
*^the *University *of *Southern *C^alifornia.

*^"So *we *are *de^aling *with *an *academic
*q^ues^t^io^n *for *th^e *moment," *^said *D^r.
*Zumberge, *the *American *delega^te *to *the
*Scien^t^ific *Committee *o^n *Antarc^tic *^Re-
*se^arch^, *an *i^nternational *body *study^ing
*the *po^ssi^ble *^enviro^nmental *conse^-^
*quences *of *lar^ge^-sc^ale *e^xploitation *of
*the *continent. *^"But *God *kno^ws *what
*would *happen *if *the *Middle *^East *oil *wa^s^
*shut *o^ff *a^gain. *It *w^as *not *^too *long *ago
*that *people *said *it *was *impossible *to *e^x-
*ploit *Ar^ctic *gas *a^nd *oil. *"

*Wh^at *^kin^d *of *^r^esources *^mi^ght *the *Ant-
*arctic *wastes *yield, *and *in *what *quanti-
*tie^s?

*Geologists *know *that *the *continent
*has *a *close *geological *affinity *to *South
*Africa, *South *A^merica *and *Au^stralia,
*all *of *which *evolved *from *the *same *su-
*perco^ntinent *as *Antarctica *a^nd *have
*valuable *mi^ne^ral *deposits.

*About *a *dozen *poten^tially *minable
*minerals, *i^ncluding *coal *and *ores *of *cop^-^
*per, *^t^o^ad, *gold *a^nd *i^ron, *are *believed *to
*Ue *in *the *Transantarctic *Mountains. *A*
*particular^ly *promising *area *is *the
*Dufek *Massif *, *a *layered *rock *mass *simi-
*lar *to *formations *i^n *Ontario, *Canada,
*and *South *Africa *that *are *rich *i^n *nickel,.
*chromium, *platinum *a^nd *copper. *But
*^none *of *these *com^modi^t^ies *ar^e *yet *so
*scarce *that *there *is *ser^ious *talk *of *mi^n-
*ing *the^m *here.

*One *A^ntarc^t^ic *resource— *krill— *i^s *al-
*ready *being *harvested *by *the *Soviet
*Union, *Japan *and *Poland *for *human *and
*animal *con^sumption. *Total *a^nnual
*catch *is *a^bout *^200^,000 *to^ns *, *but *the *poten-
*tial *has *been *estimated *a^s *hig^h *^a^s *1^90

*The *mo^st *e^nt^icing *prospect *^-^is *oil. *At-
*tention *is *focu^s^ed *o^n *the *we^stern *Ant^arc-
*^t^ic *con^t^inent^al *shelf *in *the *Ro^ss, *^Bell^ing^-^
*^sh^ausen *and *W^edd^ell *s^eas, *parts *of *the
*shelf *once *co^ntiguous *with *the *^e^xtensiv^e^
*oilfie^lds *^be^t^we^e^n *Tasma^n^ia *a^nd *A^us-
*tralia *before *the *Southern *Hem^isphere
*continent^s *drifted *apart. *Highly *specu-
*lative *estimates *of *the *Antarctic *^r^e-
*serve^s *run *to *90 *billion *gallons *or *more,
*even *though *there *is *no *proof *of *any *^o^il
*at *all.

*Little *was *known *about *these *r^e-
*sources *w^he^n *the *Antarctic *treaty *was
*negotiat^e^d *i^n *19^9^8 *a^nd *signed *in *^19^Й *.

*"My *pro^fes^sion *is *geology, *an^d *I*
*would *not *^give *a *mc^k^el *for *all *^th^e *mi^n-
*er^al *r^esourc^e^s *I *know *in *Antarc^t^ic^a,^"^
*Dr. *Laurenc^* *M. *Gould, *chairman *of *the
*Natio^n^al *Acad^emy *of *Scienc^e's *c^ommi^t^-^
*tee *on *pol^ar *r^e^search, *told *a *Congr^e^s-
*^sional *hearin^g^in *1^9^«.

*It *w^as *thu^s *^no^t *^H^u^d *to *^f^i^ne^s^s^e *the *ter-
*r^itori^al *c^lai^ms^, *^som^e *^o^v^erlappin^g.

pressed by Arge^n^t^ina, Aus^tra^li^a, *Bnt^-^
*ain, Chil̂ e, France, ^New Zeala^nd and
^Nor^way. The other parties to the t^reaty
— Belgium, Japan, South Africa, the
United States and the Soviet Union ^—^
^n^either a^c^cept nor dispute the claims.

The tr^eaty, sî nce joi^ned by Poland
a^nd ^West Germany, susp^ends the'
claim^s for at least 30 years, permits free
acceŝ s to all parts of the continent for
peac^eful ̂ uses and prohibits military ac-
tion a^nd nucle^ar ̂ e^xplosio^ns on all land
and ice ̂ shelves ̂ south of ̂ 60 de^grees south
l̂ a t̂̂ itude. The agr^eement can be al̂ tere^d^
after ̂ 30 years, in 1991.

The tre^aty appears s^horts^ighted in
*itros^oect because it says ̂ nothing about

^the control of marine and mineral re-
sources. The treaty nations last year
signed a convention for the protectio^n^
and management of offshore marine re-
source^s, such as *krill. It beco^mes e^ffec-
^t^ive next y^ear, at which time rules and
catch limi^t^s will be set.

But the mineral question will be *f*ar
harder to deal with, according to *R.
Tucker Scully ,̂ director of the Of^f^ice of
Oceans a^nd Po t̂̂ ar Af^fairs at the State
Depa^rtment. That is because minerals
are *nonrenewable and because th^eir ex-
ploitation may well require some resolu-
tion of the thorny que^stion of who owns
the Antarctic land.

"The n^ext four years'will det^ermine
the fate of the *^ireaty," he said. "The pr î-
^mary fact of life has been that sinc^e t^he
early *70's the issue of resources ha^s^
come to the fore. Generally the parties
think the treaty works w^e l̂l and they
want to preserve it."

F^ull Co^ntrol Sought by So^m ê
The United States favors full access

for all, with st^rict environmental safe^-^
guards, while the claimant nations a^n^
pressi^ng f^or full control of mi^nin^g opera-
tions on their territory.

De^spite these deep differenc^es, the
claimant an^d *^noncl̂ aimant mem^ber^s of
the Antarctic "c^lub" have a s^trong in-
centi^ve to com^promise, accordî ng to
Mr. Scully ̂ and foreign diplomats. That
incentive is mutual worry that the third
world na t̂̂ ions will a^t^tempt to have the
A^nta^rctic resources treated under the
"common heritage of mankind" princi-
ple that has emerg^ed from the pro-
tr^act̂ ed United Nations law of the ̂ sea ne-
^gotia^t^ions.

Another î ncen t̂̂ iv^e is the knowledge
that once any sub^stantial recoverable
depo^sits ̂ are ̂ found, agre^ement will be
^almost impo^s^sible.

Whe^ther all of the in^ve^st^ment here
*wUl pay off Is a matter of d^ebat̂ e. Ice
covers 9^6 perc^ent of ̂ the Antarctic land
making mining e^xtremely difficult. An-
nual temperatur^e^s av^erage 90 degrees
belo^w ̂ z^ero F^a^hr^enheit, and winds are
often fierce .̂ The ^annual movement of
the ice p^ack would probably limit ^o^f^f-
^shore ̂ drilling to the brief summer.

*^О^ИПе^и^И^в^в No t̂ *^Ь^мигто^ш^й^аЫ^е
The dif^ficul^t^ies a r̂̂ e not î nsurm^ou^nt-

able, said John *G^arrett^, a^n official with
the Gulf OU Corpor^ation in Hou^ston who
ŝ erv^e ŝ on th^e St̂ at̂ e Department's A^m-
are t̂̂ te A^dvi^s^ory Committee. "But we
would have to ̂ f^ind an awful lot of oil to
support commercial production, a darn
^g^ood ̂ f^ield similar to the North Sea," he
added.

Moreo^ver, important environmental
questions remain unresolved. A panel
co^nvened by t^he S^cie^nt^ific Committee
on A^ntarctic Research in 1̂ 979 was cau -̂̂
tious about ra^ising environmental
alarms, saying much more research
was needed. But it raised the poss^ibility
th^at oil spî lls could endanger the *kril^l^
population and that drilling operations
could interfere with penguin breeding,
which t̂ a^kes pla^ce mostly on the limited
land that is exposed in summer.

All thes^e uncertain^t^ies do not seem to
have cooled t^he interna^t^ional fer^vor.

"There has been a change in percep-
tions, and re^gardless of how useful Ant-
arctica really i^s for resou^rces, most gov-
ernments now are mostly concerned
about resources," said Debora^h *Sh^ap-
*ley, author of the forthcoming boo^k,
"Antarctica in a Resource Age," writ-
t̂ en under a grant from the Carnegie En-
dowment for International Peace.

"The dip^lomatic ne^gotiations of the
last five years are evidence of that," she
said. "They are ^not talking so much
about data e^xchange and other scien -̂̂
tific issues. They ̂ are talking ab^out fish
and mineral rights.'

Water on Ice
In the ne^xt few months a team of 13

American ̂ sc^ien^t^ist^s ̂ will Join a match-
in^g group of Ru^s^sian^s to ride a So^viet
^ship in search of a lar^g^e ice-free bo^dy
of water, or *polyn^ya, that mysteri-
ously forms amid the vast ice field^s off
Antarctica during the dark and fri^gid
^winter there.

Scientist̂ s suspect that th^e *polynya,
east o f̂ t^he *Weddell Sea, is where up -̂̂
wellin^g warm ̂ water ̂ '.'ventilates" ̂ and
dî sch^ar^ges its heat into the atmo^s-
phere, coolî ng that part of the oce^an
an^d helping cre^ate the flow of frigid,
nut^r îent-^r îch water that creeps over
the ̂ f^loors of the world's oc^ea^ns. ^Wher-
ever this ̂ so-called Antarctic bottom
^water rise^s to *the^'surfac^e, rich fish-
eries e^xî st.

The first indication of such a large
recurring *polyn^ya In the Ant^arctic
during winter was recorded by ^Ameri-
can weather s^atellites in Au^gust 1973,
when it was winter in the Southern
Hemî sphere. It develo^ped mo^re ful^ly
i^n October of that ye^ar, th^en returned
annually throughout the southern win-
ter^s of 197^4,1975 and 197̂ 6, growing as
l̂ ar^ge a^s the entire northe^astern
United Stat̂ e ŝ. It is typically located at
a^bout 5 degre^es east lon^gitude and 66̂ -̂
degr̂ ee ŝ south latitude, off th^e ^Prin-
cess M^arth^a Coast o f̂ Queen Maud
Land.

The *polynya has not been seen since
J^uly 1̂ 877̂ , but scientists hope it will
^form again when the Soviet ice^-break-
i^ng supply ship Mikh^ail *Soraov
r̂ e^ac^hes the area next month. The
Am^erican p^ar^t^icipants, led by Dr. Ar-
^no l̂d *L. Gordo^n of ^Columbia Univer^si-
t^y's *Lamont-Doherty Geological ob-
serv^ator^y, a^r^ato board the v^eŝ ŝ el in
Mo^nte^video, Uruguay.

If the *polynya i^s found, sc^ient^ists
plan to spend a month in *it^vvici^nit^y,
^s^eeking to l̂ e^arn why it e^xî sts, it^s ro^le
i^n di^ssipati^ng h^eat into the at̂ mo ŝ̂ -̂
phere and its i^nfluence on the highly
p^roduc t̂̂ iv^e oceanic life of the regio^n.
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LAURENCE *McKINLEY GOULD

Stim^ulati^n^g ^people to think creati^vel^y in be^half o^f the ^p^ublic
interest is o^ne of the world's most ̂ urge^nt ̂ nee^ds in the 1980s. As
geologist, teacher, and college ^president, Laurence ̂ Mc^Kinle^y Gould
has stimulated a countless number of persons to search for l^asting
^values, and numerous teachers to become increa^singl^y effective as
educators. His years of Arctic and Antarctic research and writing,
even before the time of his book, Cold—The Record o^f an Antarctic
Sledge Journey, 1931, have established various benchmarks for addi-
tional polar e^xploration in search of new sources of energy. He was
the modest recipient of the Congressional Gold ̂ Medal and numerous
other honors. He was scientific adviser to various Federal agencies, as
^well as being the drivin^g member of ^various international scientific
commissions.

In recognition of these achievements and characteristics the
Cosmos Club proudly names Laurence McKinley Gould as the re-
cipient of the Eighteenth Cosmos Club Award.

A Biographical Sketch
Laurence McKinley Gould was born in *Lacota, Michigan, on

August 22, 1^896. When he was seventeen he left for Boca Raton,
Florida^, where for nearly two years he taught kindergarten through
the eighth grade in a one-room *schoolhouse.

In 1916 he matriculated in the University of Michigan^, intending
to study law. He was offered and accepted a room in the home of
William *H. *Hobbs, Professor of Geology at the^. University, in ex-
change for tending the furnace and the lawn.

Short^ly after his first year he enlisted in the U.S. Army Ambu-
lance Service and served as Sergeant in Section 590 during World War
I. In 1917 and 1918 he served with the Italian Army in Italy, and then
with the American Expeditionary Forces during the St. *Mihiel and.
Meuse-*Argonne offensives and in the Army of Occupation in *Coblenz
*A/R Germany. He was cited for bravery on the battlefields of France.

Upon his return he resumed undergraduate studies at the Uni-
versity of Michigan. He abandoned law for geology.

At Professor *Hobbs's urging, Larry Goul^d, during successive
summers (1921-1925), made detailed field studies of the geology of La
Sal Mountains in south-eastern Utah as a basis for a doctoral disserta-
tion. He received his *B.S. (ma^gnum cum laude) in 1921, an *M.A. in
1923, and an *Sc.D. in 1925 in g^eology and was elected to Phi Beta
Kappa and Sigma *Xi. During this period he was appointed instructor
in the Department of Geology. Between 1926 and 1932 he was As-
sistant and Associate Professor of Geology at the University of
Michigan.

His lifetime of polar research and publication began with his ap-
pointment as assistant director and geologist to *Profess.or *Hobbs,
leader of the University of Michigan Greenland Expedition, 1926. His
professional competence and his unique qualities as a leader easily,
qualified him for membership on the First *Byrd Antarctic Expedition,
1928-1930, as senior scientist and second-in-command. The most re-
markable and rewarding scientific accomplishment was his leadership
of a 1,500-mile sledging expedition with five associates from Little
America into the Queen Maud Mountains.

Highlights of the first two years of his return from Antarctica
included the publication of his book, Cold (1931), and being honored
with the Congressional Gold Medal in 1931, the Chicago Geographi-
cal Society Gold Medal in 1931, and the American Geological Society
David Livingston Gold Medal in 1930. Signi^ficant also was his
marriage to Margaret Rice who " . . . enrolled in one of his classes and
'lingered to marry the course'." Through these many years she has
contributed much to Dr. Gould's success by her wise counsel and
steadfast encouragement.

In 1932 he accepted the offer of an appointment to Carleton
College as Professor of Geology and Geography and founder of the
Department of Geology and Geography.

During World War II he served as Chief of the Arctic Branch of
the Arctic, Desert, and Tropic Information Center of the United States
Army Air Corps.

In 1945, Dr. Gould was appointed President of Carleton College,
first member of its faculty to be so honored. He served with distinc-
tion to his retirement in 1962. As President he was appointed, often as
director or chairman, to many committees and lo^ng-ran^ge investiga-
tions and operations, especially relating to A^ntarctica. He was a
member of the Executive Committee and Chairman of the Antarctic
Committee of the United States National Committee for the Interna-
tional Geophysical Year *(IGY). Following the *IGY operations Larry
was appointed by the United States National Academy of Sciences to
be Chairman of its Committee on Polar Research (1958-1972).

He has been President of the International Scientific Committee
on Antarctic Research (SCAR: 1963-1979); Chairman of the Com-
mittee on Polar Research (1963-1972); and President of the American
Association for the Advancement of Science in 1965.

He is the recipient of twenty-four honorary doctorates and ten
medals and awards, and, appropriately, for his life-long contributions
to polar science his surname has been given to six differ^ent physical
features in Antarctica.
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As Others Seek to Exploit Antarctic^,^
U.S. Takes the Scientific Approach

By ROBERT ^REINH^OL^D
^Им *N«w *YorkTl̂ O^M/O t̂c. 21,*^1^H1

*McMURDO STATIO^N. Anta^r^ctica —
Every ̂ so oft^en on t̂ heŝ e b^right ^summer
days, a small ^dynamite e^xplosion
shake^s the ^frozen Ross Sea. ^sendin^g^
shock waves rip^pling across the ^sh^im-
m^erin^g Ice of *McMurdo Sound. Th^e^
^waves are refracted from th^e earth's
crust deep below the sound and ar^e^
picked up by recei^vers set up at inter-
val^s alon^g the ice by *Lyle *D. *McGlnnis,
a *geophysicist from Northern Illinois
^Unive^r^sity.

The goal, said D r̂. *McGinnis, is to r̂ ê -̂
create the "tectonic history" ^— the
story of the earth '̂s crust and the force^s,
that created it — of this region and its
nearby mountains.

But he readily agrees that ̂ t^he ̂ wor^k^
could be used to search for oil, and in -̂̂
deed ,̂ he has found two^-mile^-deep ŝ edi-
ment deposits under the *aea floor that
strongly suggest the pr̂ eŝ ence of h^ydro^-^
carbons. Real oil prospecting, though,
would r^equire far mor^e s^op^histicated
e^quipment than he ha^s. D r̂. *Mc^Ginnis
added.

Just across th^e Antarct^ic continent, 1̂ »̂
the *Weddell Sea, the Japanese have ^just
that. There, the *Hakurei M^ani, a veŝ se l̂̂
str^engthened to cope with ice and dis-
patched by the Japan National OU Cor̂ -̂
poration, is explorin^g the ^sea bottom
with an advanced seî smic ̂ method called
"multicha^nnel common ̂ d^ep^th point"

The Japane^se make ^no int^ellectu^a l̂̂
pr^etenses about what they ar^e up to.
They are looking for oil. not scie^nti^fic
knowledge.

*^DUI^t^ef^e^f^lc^e^s *ш *A^pp^raa^c^o
Th^e contrast b^etw^een Dr. *McGlnnis's

ac^ademic work and that of the Japanese
brin^gs into ^sharp rel̂ ief ^the dif^fe^r^ence^s^
in approach betw^een the United State^s^
and many foreign ̂ go^vernm^ent^s toward
this vast and lar^gel̂ y u^ntouched ^cont^i^-^
nent. The United Stat̂ e ŝ ha^s lon^g treate^d^
it as a rare ̂ pristine labor^atory ̂ f^or b^asic
research into geologic^al his t̂o^ry^«^

^«her and atmospheric phy^sics.
*Other *countries, *like *Japan^, *^perhaps
*^more *pressed *^to *d^eve^lo^p *^n^ew *foo^d *an^o^
*^energy *source^s, *^s^e^e *it *a^t *a *pot^en^t^ial *^new
*^ground *f^or *e^xp^loita^t^ion^.

*^"The *United *Stat^e^s *^t^o *^a *bit *^gu^n-^a^ny
*about *undertaking *anythi^n^g *that *look^«^
*l^ike *e^xp^lo^itation^," *^s^aid *C^har^les *R. *Bent^-^
*ley, *a *geo^phy^sicist *from *the *University
*o^f *Wisconsin *who *is *a *le^ader *in *Antarc^t^ic
*r^es^e^ar^ch^«

*The *growing *international *interest *i^n^
*Antarctica *has *spurr^ed *^debate *in *Wash-
*ington *over *the *Americ^an *role *here.
*This, *coupled *with *the *mounting *costs *of
*ope^r^ati^n^g *^in *thi^s *h^arsh *^enviro^nment *at *a*
*time *of *budget *st^r^in^gency, *has *raised
*some *fundamenta^l *^questions *about *how

*i^n *the *Antarctic.

In Washington, th^e Nat^ional Security
Council has completed a r^eview of
American policy and forwarde^d it to
President Reagan for a decî sion. At
issue, among ot̂ her thi^ngs, is which
agency is best suited to carry the ^Hag
here and what is the best means of doing

The National Science Foundation,
which was designated a decade ago by
President Nixon as the leadi^ng agency
in Antarctica, has become increasingly
uncomfortable with its role here and the
enormous burden imposed on its shrink^-^
ing budget. The Antarctic programs
now amount to nearly 10 percent of the
agency's budget.

The foundation's leaders have
argued, over' considerable dissent
wi^thi^n the agency, that since science is
only a vehicle for maintaining Ameri^-^
can strategic ̂ and diplomatic inter^ests
^here, the Department of Defense,

presumably throu^gh the Navy, or some
other agency should assume most of ^me
costs of operations here.

It i^s un^clear whether the Reagan Ad-
ministration will agr^ee to this. The
Navy does not consider Antarctic oper^a-
tions a very high priority and is thought
likely to resist thi^s.

Meanwhile, pressures are growing for
a somewhat more directed scientific
program meant to gather information
that would put the United States in a bet̂ -̂
ter position to control whatever eco-
nomic re^source^s might ultimately b^e^
found here.

"We are operating on a policy guid-
ance that is 10 yean old." ^said Philip
Smith, the former head of the Antarctic
pr^ogram who is now e^xecutive director
of the National Research C^ouncil at the .̂̂
National Academy of Sciences. "A lot of
things have changed since then."

He argues that the time has com^e to
put more emphasis on research aime^d^
at mineral e^xploration and the harves t̂̂ -^
ing of the *shrimplike *krtll and other m^a-
rine food sources.

Approac^h Calle^d D^el̂ iber̂ a t̂̂ e
Dr. John Slaughter, director of the sci-

ence agency, concedes that th^e United
States has not taken an ag r̂̂ e^s^sive po ŝ-
ture on Antarctic resource^s. "Bu^t to
some extent this is ̂ d^eliberate," he ^said^.^
"We *^*^iave not felt it is economically ^J^us^-^
tified to spend much money because we
are not suffering the same kinds o^f ^r^e^-^
source supply problems a^s *othe^rcoun-
trie^s."

Dr. Edward P. *Todd, head of the foun-
dation's division of polar *progra^m^s,.de^-^
fended the relatively cons^ervativ^e b^asic
research approach of the A^merica^n p r̂̂ o-
^gram.

"It w^ill be a ̂ long time b^efore an^yone
^makes a dime on Antarctic minerals,"
te said. ^"We mu^st fir^st unders^t^and the
^structu^r^e of th^e continent. W^e are n^ot
prospecting for oil. But without a good

un^der^standing of the g^eolog^y w^e cannot
f̂̂ in^d oil."
Moreover, Dr. Bernhard *Lettau, chief

of polar ocean progr^ams for the founda-
tion, ̂ says that unlike West Germany,
Japan, the Soviet Union and other coun-
t̂ r îes, the U^nited States does not suffer
from the protein shortages that would
Impel it to seek new ̂ f^ishing gr^ounds.
"There are not out-of-^work American
^f^ishermen straining to get down here ,̂"
*b^esaid.

S^den t̂̂ in^e ^Eff̂ ort F l̂ourî sh
American Antarctic scienc^e effor^ts

have flourished in recent years as the
byproduct of an unusual arrangement
whereby the foundation, primarily a do-
mestic agency that supports basic un î-
versity research, was given a foreign-
policy role in holdi^ng the American fort
here. As a result, the naval suppo^r t̂̂
for^ces that provide transportation and
other logistic backup report to the foun-
dation, an arrangement that is not with-
out its tensio^ns.

The science agency owns six huge
Hercules *С-1ЭО plane^s equipped with
skis, the workhor^ses of the Antarctic,
capable of landing on ice sheets and op -̂̂
erated by the Navy. In addition, scien-
tists working here ̂ have been given 1,200
hour^s of Navy h^elicopter support, and
the big orange planes have brought vast
areas of rugged Antarctic mountains
into easy reac^h of scie^nti^f^ic scrutiny.

All of this has given the United States
undisputed scientific dominance over
much of th^e continent. This year, for ex-
ample, dozens of scientists from several
countries have mounted a major geolog-
ical and glaciologie^*] reconnaissance of
the mountains of northern Victoria
Land. They operate out of an American-
run camp, set in an ice-covered basin
within the mountains, using a small
^f^leet of ski mobiles and three Navy heli-
copters, reduced to two by a recent acci-
dent.

Meanwhile, e^xtraor^dinary efforts are
being made to maintain a station,
named *Siple, at the base of the Antarctic
peninsula 1,̂ 300 miles from here, a spot
that has some of the wor^st weather in
the world. But the station i^s kept be-
cause it occupies a unique spot where a
key portion of the earth's magnetic ^f^ield
intersects the globe. *Siple is therefore
crucial ̂ t^o *e^xp^eilments on upper atmo ŝ̂ -̂
ph^ère p^hy^sics.

Such efforts have paid handsome
*s^denti^f^ic divid^ends over the year^s. Ant-
arctic research has provided invaluable
^due^s to wor^ld weather patterns and
given the conclusive evidence for the
the^ory of continental drift. Other work î s^
e^x^a^min^ing bow Antarctic animal and
plant life adapt ̂ t^o this extr^eme environ-
ment, while *glaciologists are seeking
clues to what cau^se^s the ice cap to a^d-
vance and retrea^t

But the gro^wing ^cost o^f maintain^i^n^g
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^su^ch an ̂ e^xt^r^aord^i^na^ry sc^i^enti^f^ic ^effor^t^,^
*wbo^ae practic^al div^idends are lo^n^g^
^t^er^m, ̂ ar^e begin^ning to take their ton. ^i^n^
the fisca^l ̂ year ̂ 19^61, ̂ $8.^8 mi^ll^ion of the
age^ncy's budget went to research a^nd
^$55.^9 mill^ion to logî s t̂̂ ic ^support, al̂ -^
though the line i^s har^d to draw sharply.
In the 19̂ 62 budget, researc^h ̂ drop^s to ^$7.5
mill̂ ion and suppo^r^t gro^ws to $^62.̂ 6 mil̂ -^
lion. The ^1983 research budget i^s e^x-
pected to be still tighter, and the o^f^f^i-
cials are making plans to cut back.

The foundation is atte^mpting to mini-
mize the effects by trying to absorb fu-
ture budget cuts in the logistics.

"It would be a ver^y emba^rrassing
posture for the United St̂ ates to reduce
itself to just a presence in the Antarc-
tic,^" s^aid Dr. Francis *S. *L. Williamson,
the chief scientist for the agency'̂ s Polar
Science Di vision.

Thus, according to Alfred ̂ N. Fowler,
depu^ty head of the division, the agency
is contemplating the el^imination of t^he
annu^al ^winter flight to *resupply the
crew of 100 or so that winters here. The
number of Hercules cargo planes may
drop from si^x to four, and pl^ans for a
ne^w océanographie and seismic pro-
^g^ram based on a ship ne^xt year m^ay be
abandoned. As it is, the United States
has ̂ no vessel ^strengthene^d to co^pe wit^h^
use to use for such research ,̂ a major
priority of other countries.

Bureaucrat^ic ̂ and budget ma^t^ter^s ^are
complicated by the larger question of
what kind of research should be done
here^, and whether more stress should be
put on resource exploration. To some ex-
tent it is an institutional issue. The foun-
dation customarily operates mainly by
financing unsolicited research prop^os-
^a^ls from individual academic scientists.
Therefore, it may not be well equipped
to mount a more focused resource pro-
gram, which re^quires a more concen-
trated assault on the problem—the kind
of wor^k normally do^ne by private com-
panies.

Science *̂ a^a^d E x̂ploit̂ ation
For example, the science agenc^y sup-

ports what is reg^arded as e^xcellent re-
search on the ecosystem and life cycle of
Antarctic *krill and other living re-

^sources here. Othe^r countrie^s, how^ever,
are concentrating more on ways o^f pro .̂̂
*cessing the creature^s into palatable
foods and measuring their abundanc^e^
It ̂ is the difference between ̂ science and
e^xploitation.

*R. Tuck^er Scully. Director of the State
^Depa^r^tment'̂ s Office of Oceans and
Polar Affairs and chairman of the Ant-
arctic ^Policy Group, an *interagency
^panel, ^said t^he Govern^ment wa^s loo^k^i^ng
into mean^s of involving other ^age^nc^ie^s^
and possibly private companies in Ant-
arctic research to encourage ^more o îl
and other reso^urce exploration.

A major deterrent to this is the Unite^d^
^State's strict adherence to the princ^ipl^e^s^
of the Antarc^t^ic treaty, which require
^that al^l infor^mation gathered in r^e^»^
^search be fully shared with other *na-

would be u^nwillin^g ^to inve^st in ^suc^h^
costly research, only to h^ave to giv^e^
away the informatio^n^.

^J^ap^an is ai^m *^• s^t^on^a ̂ tor^y to ̂ th^e tr^e^aty,
^but it h^as *^(^U^s^do^eed^U^t^tle detailed *infor^l

DR^UGS A^RE ^A^N^E^
^AT THE SO^UTH POLE

^New Zealan^d Enrage^s the U.S.
by Intercepting Packages

in Drive on Marijuana
B^y ^ROBERT R^EINHOLD

^I^t^e ̂ M^* ̂ T^orii ̂ П^о^т
*McMURDO STATION, Anta^rc^t îca,

Nov. 27 ̂ — T^he traditionally clo ŝe coop -̂̂
eration ̂ between the United State^s and
New Zealand in the study of Ant^arct^ica
^has been undermi^ned in rece^nt weeks.

New ̂ Z^e^a^l^a^n^d customs official^s hav^e^
*for^-the ̂ f^irst time interdicted, opened
and confiscated quan^t^ities of United
States mail bound for Americans w^or^k-
ing on this isolated continent.

And the officials say their sniffer dogs
have detec t̂̂ ed 2^6 parcels cont^aining
mari^j^uana and other i^llicit drugs. They
sa^y the^y wil^l "inter^view" the *ad^dre^see^s^
w^hen they return later from Ant^arc^t îca
through New Zealand with ^a view to
pro^secuting them.

Americans detained in New Z^ealand
will hav^e no rig^ht under law to refuse to
a^ns^wer questions. Penalties on ̂ convic-
tion vary dep^ending upon the ̂ amounts.
Importation of large quan^t îtie^s of ille^g^al
drugs for distribution can bring up to 10
^years' impri^sonment.

Ange^r ̂ an^d D^ep r̂̂ e ŝ̂ sio^n
^This news has stirred anger and ^de-

pres^sed morale among the *l.O^dO or ^so
American scientists, suppo^r^t w^orkers
and Navy personnel on the con^t înent
this austral summer. T^hey accus^ed the
New *Zealanders of opening their ^f^irs^t^-^
cl̂ aŝ s letters, seizing mag^azine^s ,̂ d^am-
aging goods a^nd violati^ng their privac^y.

The State Department has ordered
Amer^ican officials in *Christchurcb,
New Zealand, where the United States
keeps its Antarctic support b^ase, to

*mation about ^its seî smic sounding pro -̂̂
gram, according to Dr. *McGinnis.

The Americ^an pro^gram Is compli-
c^ated b^y its multiple purpose^s. For ê x̂ -̂
ample ,̂ enormous amounts of money ^are
spent yearly to maint^ain a large station
at the geogr^aph îc Sout̂ h Pole, even
though ther^e is onl̂ y minimal ^scientific
re^a ŝon to h^av^e a station there.

The station is ma înta îned ,̂ Americ^an
of^f^icials re^adily acknowled^ge, for politî -^
cal and ̂ sym^bolic reasons: It stan^ds at
the inter^section of ̂ all the national terrî -^
torial claims to Antarctica, serving as a
pointed rem î̂ nder that the United St̂ ate ŝ̂
doe ŝ not recognize these cl̂ aims.

The scientists and of^f^icials w^h^o work
here maintain that it i^s import^ant for
the Unit^ed States to *^"^?^<^«^ш^М^ч a highly
visi^ble r̂ ese^arc^h prog^r^am. As Rich^ar^d^
*L. Cameron, director of t^he found^a t̂̂ ion'̂ s^
*glado^t^o^gy programs, put it: ^"If the
^Rus^s^i^ans had ^studied Alas^ka, ^they
would never have ̂ given it *aw^av *••

cooperate with th^e se^arches. But high
offici^als of the National Science Found^a^-^
t̂ ion, which ̂ is responsibl^e for maintain-
ing the American pre^sence here, are ^so
infuriated that they ̂ bave talked of mov-
ing their Antarctic operations to Aus^-^
tralia, though the cost makes this u^n -̂̂
likely.

While Ame^r^ican autho^r^ities here say
they do not condone importation of illicit
d^ru^gs, they fea^r t^he ̂ s^earches will retard
work here, particularly if eagerly
awaited Ch^r î̂ stmas parcels are delayed
^or damaged. Already about a dozen key
constructio^n foremen have declared
they will quit and leav^e^» the conti^nent if
their le t̂̂ ter̂ s are o^pened.

The New Zealand action came as a
surpri^se to American officials and
raised some comple^x issues of interna-
tional law.

The Antarctic mail is sent through the
Nav^y and is c^onsidered ^domestic mail
by the United States. In the p^ast it has
been treate^d as mail " în transit" and
left untouched i^f^f New Zealand when
transfer^red to military cr^aft flying
south.

Violatio^n of R ôles Cited
A leg^al memorandum by the Judge

Advocate of the United St̂ ates Naval
Support Force, Antarc^t^ica, implied ^that
^the seizures violated Universal Postal
Union Rules ^guaranteeing "freedom of
transit" for parcel̂ s.

However, t^he Assist^ant Collector of
Customs in *Christchurch, B. *J. ̂ Reams,
was quoted in The *Christchurch Pre ŝs
as defending the searches on the ground
th^at the mail entered New Zeal̂ and ter^r î-
tory during its transfer between planes*.

"The goods are th^erefore sub^ject to
customs examination in the same w^ay
^as any other g^oo^ds entering New Zea-
land." Mr. ̂ Reams was quoted as say-
ing. He disputed the charges over unnec-
e^ssary damage.

The commander of the United States
Nav^al Support Forc^e, *Capt. *Jare *M.
*Pearigen, said in an interview that the
*seaches had gone a long way toward
reducing the use of illicit drugs at
Amer^ican Antarctic stations.

After food, probably nothing is more
important than m^ail from home to the
mor^ale of the^se isolated Americans.
They wanted to talk of little else during
a rec^ent visit by reporter^s to research
st^ations scattered o^ver the continent.

At the South Pole st^a^t îon, the w^orkers
b^anded reporters a letter they had sent
to The *Christchurch Press, signed by 39
members. It acc^used customs of a
"gross and unwarranted breach" of
trust b^etween the two countries.

*KALAALL^IT *NUNAAT
Pe^ary Lan^d
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In Hostile Valley, Lichens Pose Antarctic Puz^zle
B^y *^KOBEKT ^REINHOL^D

*^n^> *^м^> У^М^* ^и^в^е/о^м. *^•. ^mi
WRIG^HT VALLEY. Ant̂ a^rct̂ ic^*^

*T ̂ l̂ a di^f^f^icult to Im^a^gî ne sur̂ r̂ oun^d^-^
in^gs more inim^ical to li^fe on thî s^
^glo^b^e *^n^»n ̂ o^n ̂ a mile-hî gh ter-
r^ace t^h^at J^ut̂ s ou^t ^from the ^st^eep

b^anc^a wal̂ l̂ s o^f thi^s Antarctic valley î n^
*Vlc^toiia ̂ La^nd. Winds of aweso^me
pow^er tear at the ŝ a^n^d ŝt̂ o^ne floo^r an^d

plun^ge to 7^9 ̂ degree^s belo^w *rero F^ahr-
en^h^eit.

But to *Imre *Frledmam it *l^> a verit^a-
bl̂ e "rai^n fore^s^t"

Be ben^d ŝ over, picks up a yello^wish
piece of p^or^ous ̂ s^a^ndstone and g^ives it
a ̂ s^mart r^ap with his hammer. The
ro^ck splits ̂ and r^ev^eals a nar^row band
of green ̂ lur^kin^g a ̂ few millimeter^s be-
neath the surface—evi^d^e^nce of o^ne of
th^e most e^xtrao^r^d în^a^ry a^d^a^pt̂ ation ŝ o^f^
life to hardship e^ver found.

The green b^and ^is made up of l̂ i-
chens, a marriage o^f algae a^nd fungal
matter, that hav^e managed to ^f^in^d^
w^hat Dr. Friedmann *ca^us "^quite a
cozy climate" b^en^eath the surface of
other^wise ste^rile Antarctic rocks.
T^h^ey do so, be recently dis^covered, not
by adapting physiolo^gic^ally to the cold
but by c^h^anging t^heir growth p^attern
and ̂ shape to enable them to occupy
^t^iny air spaces ̂ in the porous roc^k,
^where they evade t^he harsh climate.

These lich^ens ha^ve attracted t^he at-
tention of t^he Natio^n^al Aeronautics
and Space Administra^t^ion, which,
along with the Nat^ional Science Foun-
da t̂̂ ion supports Dr. *Friedmann's
work, because it may give clues about
detecting e^xtraterrestrial life. It sug-
ge^sts that if *m^t^erobial life e^xist̂ s on
Mars or el̂ sew^here, it might have to be
sought under roc^k surface^s r^at^her
than In sur^face ̂ soils.

In hims^elf, Dr. Fr^iedmann repre-
sent^s an e^xtraordi^n^ary ̂ kind of biologi-
cal adapta^t^ion. At 60 years old, with'
gray beard and a bit of a paunch, the
Florida State Universit^y biolo^gy pro-
fessor m î̂ ght seem ̂ at first better suited
to stoking a pipe in the faculty club.
But here be î s, clad in a huge red parka
and doubl^e-thickness hi^king boots,
br^aving ^some of t^he *^w^oi^st conditio^ns
faced b^y a ̂ scientist.

Annual^ly he and a small t̂ eam o^f spê -̂
cialists Jour^n^ey to the ice-free dry val-
leys of A^ntarc^t îca. They camp out
amid t^he liche^ns in small *unheated
tent^s under condî tions so harsh that
plates can ̂ only be wiped, for l̂ ack of
'water, and the sh^ortest out̂ door stroll
can be an in^t îmida^t îng adve^nture.

After y^e^a^n of work on adapta^t îon to
co^ndition^s in the *Negev and other hot
de^serts, Dr. *F^r^iad^mann began to ^su^s-
pec t̂ that similar adapta t̂̂ io^n mi^ght
occur in thè equ^al^ly arid but cold
de^s^ert of t^he Antarctic. Th^i^s led to the
^dry valleys, a r^e^g^ion o^f thou^sand^s of
s^quare mile^s lac^ed b^y deep ^glacier-
gouged vall^eys from whic^h the ̂ t^ee re-
^treated t^ens of t^h^ou^sands of y^ears ^a^go.
l^ea^ving bare ^r^ock.

Beca^u^se of t^h^e e^x^treme cold and e^x-
tr^eme ̂ dro^ught h^ere, many b îologî st̂ *^
* '̂ *• —*• -̂̂ - valleys t̂o -̂

^SO^UTH
^PO^LE

*McMur̂ do St̂ a t̂̂ ion
*Mt. U^t^t^er
Wr î̂ ght V^all̂ e^y

fre^shwater lakes that melt a bit during
the Antarctic ̂ summer. Certainly, it
was thought, nothing could possibly
e^xist high o^n the walls of the^se moun-
tai^ns, in the *Asgard range.

Dr. Frie^dmann has proved them
wrong, and be is trying to understand
how anything can survive the^se condi-
tions. He ha^s wired the rock^s here like
hospital patient^s, mea^suring tempera^-^
ture at three-millimeter depth inter-
vals, as well as humidity, sunlight^,^
*wlnd^speed and ot^her factors.

Why, he asked, could lic^hens survi^v^e^
ju^st ̂ a fe^w millimeters below the sur-
f^ace but not on it^? Lichen^s are ex^-^
tremely hardy and have been known to
endure the temperatures that pr^evail
here. The answer, he has found, is that
t^he surface is afflicted by rapid free^z-
ing and th^awing caused by gusty
winds. On Christ^mas day last year, fo^r^
e^xample, rock surface temperatures
ranged from ̂ 28 degrees Fahrenheit to
^4^2 degree^s, crossing the freezing point
of 32 degrees ̂ I^t times during a 42-
*minute per^iod. Such fr^ee^zing and
thawing *wou^fd pl̂ ace extreme physio^-^
lo^gical stre^s^s on a^ny ^organism.

However ,̂ an entirely different worl^d^
was found Just beneath the surface.
During the same period, temperatures
where the lichens fin^d their nic^he
never dro^pped b^el̂ ow free^zing, ran^g^i^ng
from 3^5 to 4^4 degrees. Sometime^s t^oe
lichens e^njoy temperatures as muc^h^
as 18 degrees warmer than on t^he ou^f^
^side. Moreover, the humidity within is
Consistently far *^h^i^gh^m^* ̂ th^an *^Q^Q *^th^o
rock sur^face^s.

In this calm refuge^, the lichens
en^joy a comfortable stable e^xistence,
fed by t^he nutr^ient^s in the rocks and
watered by the occasional melting of
the rar^e snow.

Laboratory tests on these *endolithic,
or sub^surface, lichens has found them
no dif^ferent physiologically from li-
c^hens in more moderate climes. Their
*^pbotosynthetic behavior is similar, for
example, suggesting they have no
particular adaptation to cold.

Rather, Dr. Fri^edmann ha^s recently
determi^ned, his lichens are adapted
structurally to their unusual world.
That i^s, lichen^s normally organi^ze
them^selves into a tissue-like mat in
which the algal component is embed-
ded in t^he fungal ^structures.

But these *endolithic lic^hens abandon
the tissue structure. Instead, the fun-
gus is capable of disorganizing into a
^filamentous st^ructure, allo^wing it to
penetrate into tiny air s^paces betwe^en
a^n^d around roc^k crystals beneath the
surface. Thus they sur^vive by invasion
and eva^sion.

The problems presented by these
^simple organisms are ̂ so complicated
that Dr. Friedmann, an algae special-
ist whose accented speech betrays his
Hun^garian birth, has brought together
an inter^discipli^nary team. It includes
his wife R^oseli; Mason Hale, a *liche-
*nologist from the Smithsonian Institu-

tion who is studying the taxon^omy of
t^he organisms; *Robie Vestal, a *mi-
*crobiologist at the University of Cin-
cinnati who is tracing the physiology
of the lichens by feeding them *radloac-
*tively marked carbon; and Chris
McK^ay, a graduate student In physics
at th^e University of Colorado who

helps with the crucial meteorolo^gical

B^ack in b^i^s o^wn niche at t^h^e *Eklund
Biologic^al Laboratory at *McMurd^O^
Sta t̂̂ io^n, a short helicopter ̂ r^ide from
t^he Wright Valley .̂ Dr. Friedmann
^»^f^a^» ̂ sample^s of t^he o^rgani^sms an^d^
grows them arti^f^icially m test tube^s. A
key questio^n b^e is tryin^g to an^swer I^s^
how produ^ctive they ^are. U^n^der opti-
mal conditions they grow quite rap^-^
idly. But under the natural condition^s^
of the Antarctic they are often dor-
mant because of the long months o^f^
darkness, the e^xtreme cold and limita^-^
tions on gas excha^nge *^<^п^ц^ю^т^Н by
thei^r e^nclo ŝed environment.

Therefore, this year the team ^t^o^
try^i^ng to construct a mathematical
model of growth by *^г^д| i *^Н^я^^^л^д ex-
terior weather conditions with the mî -̂
croclimate inside the rocks.

Still another major question Is how
these hardy organ^i^s^m^» got here i^n the
first place. Are they relatively recent

*rs blown in ̂ with the wind or
— a more tantalizing though^t— are
they the last survivors of the age when
the Antarctic was a tropical forest be-
fore the southern continents split apart
and drifted to the bottom of the world
millions of years ago?

"The question hinges on whether
there were enough ice-free areas of the
Antarctic for thes^e to survive," Dr.
Friedmann s^aid, explaining that such
^organisms might have sur^vived a^nd
evolved over the years if at least some
mount^ain pea^ks have al^ways been ice-
free since the ̂ f^irst g^laciation began,
more than 30 mi^llion years ago.

To answer this he has called on Dr.
George *Denton, a glaciologî a at the
University of New Hampshire, who is
working in the mountainous northern
Victoria Land are^a this year. ^While
there, on the 13,000-foot Mount Lister,
he will look for microorganisms. This
mount^ain, one of the highest on the
continent, has the same kind of sand-
stone in which lichens gro^w here.

И that mount^ain turns out to be ster-
ile it w^ould sug^gest that th^e lic^hen^s ^did
not survive .gl̂ aciatio^n. At any rate, Dr.
Friedmann believes, the liche^ns are
thousands of years old at least.

^We^st German ̂ ship ̂ sink^s
*̂ж ^Dec. 19

*CHRISTCHURCH, Ne^w Zealand *(AP) — A ^West Germ^a^n research
ship sank beneath Antarctic ̂ ice to^day ^after five l^arge helicopters on
board rescued its 17 crew members and 25 scientists. National Science
Foundation o^f^f^icials said.

•A ̂ spoke^sman for the foundation said the ship, the Gotland II, had been
trappe^d in an ice pac^k ̂ f^or several weeks about 30 miles from Y^ule Bay.
The ice ̂ f^inally crus^hed the ship's hull and caused it to ̂ f^ill with water, the
spokesman said.

The Gotland II left Wellin^gton, New Zealand for t^he Antarc^t^ic on Nov.
1^4.

Tappin^g A^nt^arctica^'s Wind^s
A ma^jor and rising cost ite^m of the

e^xtensive American activi^t^ies in Ant-
arctica Is the fuel needed for ships,
planes, heating of the buildings and
prov^iding electric power.

For a time electricity for the main
base at *McMurdo Sound was provided
by a small nuclear plant, but that

proved to be Impractical. Under the in-
t^ernational treaty go^verning activities
in Antarctica no nuclear waste c^an be
disposed of ther^e. Soil contaminated
by the reactor had to be hauled out at
greatexpense.

Now a new ̂ bouree of energy is being
considered : wind. Parts of the A^ntarc-
tic coastline are beset by prolonged
and violent winds as cold air ^f^lows
down off the pol̂ ar Ice plateau.

*McMurdo Sound is less windy, but Dr.
Lawrence *B. Scott Jr., prof^essor of
aerospace and mechanic^al engî neer^-^
ing at the University of Arizona, has
been awarded a ̂ 1^67,^688 contract by t^he
National Science Foundation to ex^-^,^
*plore the possibility.

He and his assi^stant, Robe^r t̂ Wa^l-
ters, are examin^ing various generator
designs and plan to ̂ have on Dec. 18 to
gather data on poss^ible sites.

Chine^se Visit Antarctica

PEKING, Dec. 1 *(AP) - Si^x^
Chinese ̂ s^cientist^s have left for ̂ short
trainin^g course^s in Au^stralia and
New Zealand and wi^ll go to A^ntarc-
tica ^soon for re^search, the Peopl̂ e's
Daily reported t^oday. The ^six are
^s^pecialists in oceano^graphy, glacier^s,
meteorolog^y and geochemistr^y, the
pap^er s^aid.
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*J. P. *Katsufrakis
honored

U. S. Navy photo by Charle^s *^R. Hitchcock.

John *Katsufrakis is greeted, as he arrives
at Williams Field *(McMurdo Station's ice
runway), by a National Science ̂ Foundation
^representati^ve.

In Fe^bruary 198^1 at a ceremony in
Washin^gto^n^, *D. *C, ^John P. *Katsufrakis
received the National Science Founda-
tion's Di^stin^guished Public Service
Award. Mr. *Katsu^frakis^, an adjunct ^pro-
fessor at Stanford University, was rec-
o^gni^zed for his outstandin^g contribu-
tions to the U. *S. Antarc^tic Research
Program during the past 19 years. The
award, presented by *NSF director John
*B. Slaughter, is the highest honor con-
ferred by the Foundation on individuals
or organizations for exceptional ser^vice
to the Foundation.

In 1971 Mr. *Katsufrakis was asked by
the Division of Polar Programs to serve
as science program coordinator for *Siple
Station, then under co^nstruction. Lo-
cated in the remote interior of Antarctica
approximately 2,400 kilometers from
*McMurdo Station, *Siple was designed
and is used for upper a^tmosphere re-
search, particularly for controlled stud-
ies of very-low-fre^quency waves. Mr.
*Katsufrakis assisted with planning for
the station, which was completed in
1972, and later with a replacem^ent sta-
tion^, completed for the 1979^-1980 sea-
son. Since 1971, he has been directly in-
volved in planning science and support
activities, selecting and training science
support personnel, and operating the
station.

Mr. *Katsufrakis has worked with the
*magnetospheric research project at the

Stanford Electronic Laboratories, under
the direction of Robert *Helliwell, since
1961 and has spent 17 austral summers
in Antarctica. He has been instrumental
in developing Stanford's antarctic r^e-

search program, which focuses on the
behavioral patterns and characteristics
of very-low-frequency *(VLF) waves. *VLF
waves are transmitted from *Siple along
geomagnetic lines of force through the
plasmapause and are picked up by a
conjugate station in *Roberval, Canada.
By recording and studying *VLF waves
traveling through the plasmapause and
*reentering the earth's atmosphere^, Stan-
ford scientists are trying to determine
how natural and *manmade waves cause
particles to precipitate from the earth's
radiation belts into the atmosphere.
Their research will also help elucidate
the dynamics of the *magnetosphere and
ionosphere in the region of *Siple Sta-
tion. During the 1980-1981 research sea-
son, the Stanford team took part in a
rocket and balloon campaign at *Siple
Station to invest igate very-low-fre-
quency waves.

*^VY^T^UI^KTIS^A^KHTIU^l.
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Will diverted
rivers change
the c l̂imate?

By ̂ Robert *C. *Co^we^n
T^he Christian Science Monitor

Long-range Sovie^t^-plans to ^divert
rivers now ^flowing into the Arctic
Ocean have raised concern about possi-
ble climatic changes. Would this melt
the Arctic ice pack or make it free^z^e^
more soli^dly? And how wou^ld such
changes af^fect weather elsewhere?

Philip P. *Micklin of Western Michi-
gan University has tried to find some
answers. Using Soviet data and a
greatly simplified (though still com-
plex) computer model, he finds the cli-
matic speculations to be both ^justifie^d

res^earch notebook
and premature. They are ̂ justifie^d b^e^
cause it does in^deed appear that there
could be substantia^l climatic effects.
But there are neither enough data nor a
goo^d enough grasp of the geophysics in-
volved to be able to anticipate exactly
what the ef^fects might be.

However, his study does underscore
a need to work now to get the necessary
knowledge.

The Soviets have for many year^s^
talked about diverting water from such
rivers as the Northern D^vina^, Ob,
Pechora, and *Yenisey. They would like
to send some of these northward-^flow-
ing waters to dry lands to t^he south. The
fresh water outflow is a small but sig-
nificant part of the Arcti^c Ocean's
water budget. Changing that inflo^w^
could conceivably have far-reaching ef-
fects through feedbacks and other in-
teractions that magnify the impact.

In his study, *Micklin focused on the
Kara Sea. This area north of the central
Soviet Union has about 10 percent of the
^'area of the Arctic Ocean and its mar-
ginal seas. It is a major source of A^rctic
ice. Indeed, Soviet *geophysicists *con-
*-sider it, along with northern Greenland,
to be a center of regional climatic fluc-
tuation. Also, the river outflow, primar-
ily from the ̂ Ob and *Yenisey, is a much
bigger factor within this smaller area
than for the Arctic Ocean as a whole,
making its in^f^luence easier to detect.

To study this syste^m, *Micklin has
used a computer model which takes ac-
count of 75 different factors, including^'^
river flow, and 130 linkages between
them. The stu^dy indicates the diversion
would likely promote system *instabilty
and increase ice cover. ̂ A^lso, it suggests
that the 60 cubic kilometers a year
projected for the first stage of the diver-
sion would not have much effect.

How^e^ver, *Micklin has warned in
EOS, ̂ the Transactions of the American
Geophysical Union, "with such a com-
plex system, caution must be exer^cised
*.*. *. careful analysis of impacts of water
transfers beyond 60 cubic kilomet^ers is
im^perative prior to implementation."

Harold *Muchmore, MD: Antarctic medicine

*^J^j^jarly ne^xt month, a one-student cram course begins
at the University of Oklahoma Health Sciences
Center for what may be the most uni^que assignment
in medicine today: solo practitioner at the South
Pole.

Hot summertime Oklahoma City seems an unlikely
place to prepare for practicing on the world's coldest
continent. Nonetheless, each year a young physician-
volunteer, destined to be the sole source of medical aid
to some 20 scientists and support personnel cut o^f^f^
from the world for ̂ 8^'/2 months, goes there to learn
about "cold weather isolation medicine" from Harold
*G. *Muchmore, *MD.

Despite ranking among the world's medical author-
^ities on Antarctica, *Muchmore himself never has
"wintered over" at the South Pole. But he has ^visited
the Amundsen-Scott station (named for two earl^y^
Antarctic explorers) there once or twice every year
since 1970 and has spent enough hours in radio-
telephone consultation with each year's *winterbound
physician to thorou^g^hly understand the medical chal-
lenges involved.

And each year, of course, brings some new chal-
lenges. Two youn^g p^hysicians who have volunteered
^for this responsibility, including Michele E. *Raney,
MD, of Lo^s Angeles, who became the ̂ f^irst woman to
winter at the South Pole in ̂ 1979, have consulted with
*Muchmore about such crises as appendicitis (con^-^
trolled successfully with antibiotics), a cervical frac-
ture from a fall (thi^s patient also recovered), and

embedded glass (successfully removed) in the eye of a
man whose eyeglasses were shattered during a *rac-
*quetball game.

Additional faculty for this mini-course come from
among *Muchmore's colle^agues at Oklahoma's College
of Medicine, where *Muchmore has spent all but six
yea^rs of his professional career and where he is
professor of medicine as well as ad^junct professor of
microbiology and immunology. Then, finally, the physi-
cian-^student moves on to San Die^go for additional
Antarctic preparatory training from the US Nav^y.

For 35 years, the National Science Foundation has
*sponsored'the US Antarctic Research Program (with
the support of the Nav^y and to some extent the Air
Force^). Thus, it was to that agenc^y that *Muchmore

first applied in 1970 to do Antarctic medical
research.

He had been fascinated by Antarctica ever since, as
a 12-year-old Boy Scout in *Ponca City, *Okla, he had
heard *RADM Richard *E. *Byrd describe the South Pole
and the Scouts who had accompanied his expeditions.
"I also used to listen to his radio broadcasts,"
*Muchmore recalls. "They began: 'Hello, America.
Antarctica calling.' *"

However, it took two psychiatrists from the medical
faculty and the Oklahoma City Veterans Administra-
tion Medical Center (where *Muchmore is chief of the
tuberculosis service) to actually get him involved in
Antarctic medical research. At that time^, Jay *T.
*Shurley, *MD, now retired, and Chester *M. Pierce, *MD,
now at Harvard, were studying sensory deprivation
and other phenomena of the long isolation period.

(The months from mid-February to early Novem-
ber, during which it is too cold and usually too dark
for aircraft to fly into the US research stations,
provide "the longest regular isolation of Americans
on earth," says *Muchmore. "There is ^no mail, no
ingress, no egress." ̂ Furthermore, in contrast to the
other Antarctic bases along the coast, the Amundsen-
Scott station is 1,000 miles inland and a long way
from *McMurdo, the ma^jor station.)

*Shurley and Pierce, *Muchmore recalls, "tried to
interest the rest of us. I resisted the idea, despite my
fascination with Antarctica, because I couldn't see
what an infectious diseases person could study with
the healthy young volunteers who sta^f^f that station.
Then it occurred to me that, during isolation, perhaps
they undergo some changes similar to a person who is
convalescing."

*Muchmore made his first visit to Antarctica in 1970
and soon put in a research proposal. The pro^ject got
under way in 1973.

One of the most intriguing research findings so far
came during one of those radio-telephone consulta-
tions when the incumbent South Pole physician
reported some "sniffles" among station personnel.
The outbreak occurred about six months into the
isolation period, long afte^r a virus should have run its
course and disappeared from this small, isolated
population.

"This observation continues to be made," Much-
more says. "Our station physician usually notes it in
the late Antarctic fall [May] and then again in Aug^ust
or September. It involves from one to ei^ght of the
approximately 20 persons at the station. In addition
to snif^f^les, the throat is inflamed, the tonsils are
enlarged, and a ̂ fever occurs."

Finally, in 1978, *Muchmore and colleagues were
able to establish what they call "a limited virus
laboratory" at the station to try to "capture" what-
ever viruses were causing the sniffles.

Mammalian cell (human fetal tonsil, *HeLa, Vero,
and canine kidney^) lines were maintained in tissue
culture, no mean trick in the harsh and cramped polar
conditions, and *monolayers grown for study of any
viruses that throat *swabbings from the volunteers
might capture. "As far as I am aware, we were the
first to do this, especially maintaining the cultures
through the Antarctic winter," *Muchmore says.

To the investigators' surprise, more viral shedding'
was detected—from both asymptomatic and *"sniffly"
station personnel—than they had typing sera to.



11 DECE^MBER ^1^981

identify. The viruses were eventu^ally identi^f^ied as
*parainfluenza virus types 1 and 3.

The Oklahoma investigator^s were obliged to con
elude that, contrary to doctrine that holds that such
viruses will die out fairly quickly in such a remote
population, the viruses indeed persisted. Further-
more, the viru^se^s were shed by st^ation per^sonnel,
many of whom did not appear to be ill, throughout the
overwinter isolation ^period.

The hypothesis, *Muchmore says, is that "exposure
of the upper respiratory tract to cold, dry air mi^ght
impair the immune res^ponse of the respiratory muco-
sa. For e^xample, this cooling and drying e^f^fect could
lead to a reduced output of a secretory *immunoglobu-
*lin A and other antiviral and antibacterial ^sub-
s^tances, resulting in either reactivation of an existing
viral infection or an increased susceptibility to re^in-
fection" (Nature *1981;289:187-189).

"Maybe, in Ant^a^rctica at least," *Muchmore says,
"you really ̂ ca^n catch cold from the persistence of a
virus among persons who appear to be healthy. If we
are right, it could mean some changes in viral
epidemiology."

He and colleagues did some breath-holding earlier
thi^s year while waiting to learn if federal government
cutbacks would affect their Ant^arctic re^search, par-
ticularly their request to send a *virologist to the
South Pole to study the viral phenomenon further. In
April, *Muchmore received a kind of 61st birthday
present: the news that the research has been funded
for another year.

Now he is st^arting to look for a young, ^single
*virolo^gist who is adventurous and a self-starter.
"Only ̂ f^ive or six physicians who meet our criteria are
available each year ̂ t^o winter over in Ant^arctica," he
concedes, "and there may be even fewer *virologists.

"Antarctica is a hell of a place to do research,"
*Muchmore adds. "You have ̂ t^o carry everything in and
out by airplane, so you think small. The logi^stics are
formidable, but the challenges are fun, too,"

At le^a^st the flight to Antarctica h^a^s gotten a little
less challenging. Newer, faster aircra^ft now make the
trip from the US west coast, via Hawaii, New Z^eala^nd,
and *McMurdo, in less than 25 hours—in contrast to
the 40 hour^s the trip used to take, *Muchmore note^s.

Nonetheless, he takes along a *cribbage board to
help pass the time. He rarely plays the game at home
in Oklahoma and "never played *cribbage at all until I
st^arted going to Antarctica."

A number of skills and tools come in handy when
coping with science at the South Pole. For example,
*Muchmore and colleagues have designed a "culture
ve^st" that can hold 126 vials and 12 cell culture flasks.

When worn under protective polar clothing, the vest
keeps cultures at 23 *°C even when the outside air
temperature falls below —48 *^°C.

Back in Oklahoma, in addition to his clinical work
and teaching, *Muchmore continues to study *Cr^yp^to-
*cocc^u^s *neoformans serotype groups encountered in
the state.

He and co-workers also continue to collect anecdo-
tal accounts of severe upper respiratory infections
*(U^RIs) among South Pole station personnel who
return to the United States^: "I had the worst cold I
ever had after I got home" is a common complaint.

"These volunteers are extremely healthy when they
go down t^here^," *Muchmore points out. "They have to
pass a very thorough physical and psychological
examination. Still, they appear to have an increased
incidence of *URIs when contact is resumed with
persons outside the small group with which they
spent the Antarctic winter. This sort of e^xperience
has been mentioned in the past by many persons who
have spent time in isol^ated places, then returned to

'civilization."
It is unclear whether these *URIs result from some

kind of transient immunodeficiency. "^We think we
are beginning to ̂ f^ind evidence to suggest *sub^sidance
of immunity during those isolation periods," Much-
more says. "But it's still within the normal range, so
it is dif^f^icult to be sure what is happening. Among
ot^her things^, we are measuring nasal secretions to see
if there are changes."

Regarding his long treks to Antarctica, *Muchmore
muses, "I am reaching the magic numbers; as you
enter your seventh decade, you think about such
things." Still, "I have no plans at the moment to stop,

'nor any retirement date in sight." Actually, before
going to medic^al school at the University of Oklaho-
ma, under the accelerated World War II militar^y^
program, *Muchmore "just wanted to teach zoology.
I'm still interested in *herpetolo^g^y. But World War II
changed all that; it ch^anged a lot of people^'s direc-
tions."

And now, another *Muchmore has been on the
Antarctic scene. His son Steven, a 1980 University of
Oklahoma (Norman) graduate, worked in Antarctica
for five months for the civilian contractor there,
International Telephone ̂ & Telegraph/Antarctic Ser-
vices. Like his father, Steven did not take premedicai
^• courses but now is planning to remedy that and apply
for medical school. Another of *Muchmore's four
children, Allan, graduated from high school in May
and also is very interested in Antarctica. "I guess
they must have heard ^about it from somebody,"
*Muchmore says with a smile.—by PHIL *GUNBY
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Quakes in Antarctic Surprise Scientists
From *Newf^u^n^ue ̂ Newt S^ervice

*WASHINGTO^N-Scienti^st^e have
found that Ant^arct^ica, lon^g thou^ght
to be uniqu^el^y fre^e of ^e^arth^qu^a^ke^s,
d^oes ̂ suffer small tremors dail^y.

The ̂ d^iscovery wa^s made by an
interna^tional team that put three
^s^e^i^smo^m^et^er^s on M^L Erebus^» the
^world'̂ s ̂ southernmo^st active volca-
no^, in December.

The instru^ment^s w^ere int^ended to.
^stud^y the movement of m^olten rock

i^ns^i^d^e ^th^e volcano. But th^e sei^s-
^m^o^meters also r^ecord^ed one or two
^s^m^all qua^kes a da^y at ^distances of 18
tu 186 miles.

The quakes measur^e^d 3 or lower
o^n ̂ the Richter scale, too slight to be
f^r i t by humans. T^heir loca^tion wa^s^
^s^u^* pinpoin^ted, but they could be
*i^-^e I ̂ a ted to the continued, ^slow
^u^pliftin^g of the *Trans^antarctic
M^ou^ntains abo^ut 25 miles from *Mt.
*I^Crebus.

"A^n^tarctica i^s ^l^i^v^rèrent ^f^r^om
an^ywhere else,̂ " concluded geolo-
^gist Philip *R. K^yle of Ohio State
Universit^y, who led the *U.S.-Ja-
*^pan-^New Zealand team. "Thî s wa^s^
a real surp^r^i^se to us.

"People have always wondered
about the mystery of the apparent
*aseism^icity (lack of earth^qua^kes) of
Antarctica. ^Now we have a real^i^*^
sim^ple e^x^planation."

The reason for the ̂ seeming lac^k

of quakes, Kyle explained, was t^hat
no one had used su^fficiently sensi-
tive seismometers on t^he continent.
"This is the first time we know of
that anyone has had three *high-
*gain instruments capable of dete^ct-
in^g earthquakes of small ma^gni-
tude," he said.

The team's discovery confirmed a
theory, advanced last f^all by seis-
mologist Emile *Okal of Yale Uni-
versity, that Antarctica does e^xper-
ience earthquakes. Kyle and his
colleagues were unaware of *Okal's
theory when they set out their in-
struments.

*Okal posited his theory after stu-
dying long-term records of earth-
quakes made by seismometers at
many locations around the world.
No instrument, however, was locat-
e^d in the Antarctic.

He found evidence for two
moderate qua^kes on the continent
itself, one in 1972 and a second in
^1974.

Antarctica, like all continents,
actually rides upon a large block,
called a plate, of the earth's outer
shell. Its plate boundaries range 1,-
200 to 3,000 miles from where the
Antarctic land mass rises above the
ocean, placing the continent in the
center of its plate.

*Okal compared the total seismic
energy released by the Antarctic
plate over the last 55 years with
that of the African plate, which is
comparable in size. He found the
amounts of energy relea^sed by the
two were quite similar. Based on
t^his, he suggested that the con-
tinent itself must suffer small
earthquakes daily and larger tre-
mors periodically.

H^at^e *Edfe^* Active
Large earthquake^s usually occur

at plate edges—such as i^n C^alifornia
where the Pacific and North Amer-
ican plat^es slide past each other,
and^* along the western coast of
South America where one plate
dives under another. Devastating
quakes rarely occur in the cent^er of
plates.

Kyle said the Antarctic activity
hi^s team found is comparable to the
level in parts of the Midwestern and
Ea^stern United States.

Seismic activity was recorded
once before in the Antarctic. But
Kyle said the scientist who made
^the ̂ observation interpreted the
reading as an *icequake generated
by the opening of a deep crack in a
glacier or the calving of an iceberg.

"We feel quite happy the activity
we recorded are not *icequakes,"
Kyle said. "The^se are due to move-
ments within earth's crust, frac-
tures. They're a ̂ good indication of
ground movemen^t" ^Nov. l

Glaciers normally move a few
inches a day, but in 19̂ 66. at Mount
*^Ste^e^t^o in the Yu^kon, a glacier was
*a^o^wrved fro^m the air to be trav^el^in^g^

•^a^t ̂ 2 ̂ fe^et an ^hour.
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Ancient Ice Is Y^ield^in^g^
Secrets o^f Past Climate
By WALTER SUL^LIVAN

An international team of scientists is
reading, i^n six-foot cylinders of ice, the
story of the snows that fell when Cro-
Magnon artists were pai^nting the
imag^es of prehistoric anima^ls on the
walls of French caves.

In a highly elaborate and sophisti-
cated e^xperiment, the scientists have
drilled almost to the bottom of the
Greenland ice sheet, extractin^g rem-
nants o^f the snows that built the great
m^ass of ice that bulldozed the ^Northern
Hemisphere more than 60,000 years ago.

May Be 100,̂ 000 Years Old

They have now penetrated to 6,687 feet
and are drillin^g through ice made mil^ky
by rock "flour," ground from the bed-
rock by the enormous burden of creep-
i^ng ice. Earlier, at a dep^th of 6,̂ 455 feet,
they penetrated a *silty layer perhaps
scraped off some summit.

Then 130 feet of clear ice was drilled
•before reaching the milky layer. The
scientists said they expected to hit bot-
tom very soon, whe^r^e the ice may date
back 100,000 years to a warm period bê -̂
fore the last Ice ^Age.

Hidden in the deep layers of ice are
samples of the earth's ancient atmos-
phere, clues to volcanic and climatic
factor^s that led to past ice ages a^nd that
could set the stage for a new one.

Clue to Events of *IM^fs
From these ice samples an^d those re-

t^rieved ^in e^arlier, shallower efforts,
^scientists have r^econstructed the most
complete histor^y to date of global *vol-

*T^he ^New Yor^k Tî r̂ a^« .̂ */ A^u^f*. *^«, *1^И1

*canic activity over the last 10,000 years.
They believe it explains why, accord-

ing to European accounts, t^he sun and
moon appeared "r^eddish, faint and
lacked brilliance" throughout 1601 and
1̂ 602. Ice formed from snows that fell in
1601 and 1602 shows two sharp peaks in
acidity attri^bute^d to *sulfuric acid from
major volcanic e^ruptions.

Researchers from the University of
Co^p^enhagen who have reconstructed
this history believe that, since th^ese two
eruptions were not r̂ ecor̂ d^ed historical-
ly, t^hey occurred in some remote^, hi^gh
latitude r^e^gion such as Kamchatka or
t^he Aleutians.

A particularly lar^ge eruption
produced three years of acidic fallout on
Greenla^nd about 50 B.C. Accounts of a
dimmi^ng of the sun after Julius Caesar
was assass^inate^d in 4^4 B.C. are reported
in the ^writings of Virgil and Pliny the
Elder, ̂ author of a contemporar^y science
encycl^opedia.

The drilling, near D^ye 3, a radar sta-
tion 8,700 feet a^bove se^a level in sout^h-
ern Greenland, is a joint American-Dan-
ish-Swiss effort, ^with scientist^s from
Iceland and Japan also participating.

Like the ̂ North Sea drilli^ng platforms
it is a community on stilts, with e^xten-
sive living quarters, dining facilities
and recreati^o^n rooms. Every few years
it is jacked higher on its stilts to keep it
well above the accumulating snow.

As soon as ice samples from great
depths reach t^he surface they begin to
undergo decompression changes. There-
fore th^e cores, inste^ad of being airlifted
to distant laboratories, as in earlier
drilling projects, are being examined in
a complex of frigid, subsurface labor^a-
tories carved out of the ice.

The chambers are linked by tunnels
whose walls and ceilings glitter with
crystals formed from the humidity ex-
haled by passing rese^archers.

In these laboratories a number of dis-
coveries, some of t^hem perplexing, have
been made. It has b^e^en found, for exam-
ple, that the snows that fell on centr^al
Greenland throughout the final third of
the last Ice Age we^r^e h^eavily laden with
dust. Then, within less than 20 years as
the ice age ended, the dust vanished.

The dust, it i^s proposed, may have
been volcanic or may have blow^n from
vast ̂ contin^ental shelves off Siberia and
other northern coasts.

Such shelves we^r^e laid bare as sea
levels were lowered when muc^h of the
world's water was locked in ice sheets.
As the ice melted and sea levels rose
these areas might have been ^Hooded
fast enough to cover source regions of
the dust within a few years.

^Will^i *Dansgaard, one of the Danish
scientists interviewed last week at Dye
3, believes the volcanic record explains
a puzzle: the discovery with airborne
^r^adar of layerin^g d^e^ep within the ice
that extends across much of Greenland.

It has now been shown by the drilling, he
said, that the layers coincide with peri-
ods of intense volcanic activity.

Determî nî n^g Afe of Ice

Dr̂ . *D^ansga^ard has played à leading
role in using relative abundances of two
forms of oxygen for countin^g ice layers
like annual growth rings. Oxygen comes
in two forms or isotopes: oxygen 16 and
oxygen 18. The latter is slightly heavier
because its nuclei cont^ain two more neu-
trons. As weather becomes cold^er,
water ̂ cont̂ aining o^xygen 18 is less likely
to precipitate. Therefore winter snow
contains relatively little oxygen 18.

At Dye 3 where several feet of snow
accumulate each year, the annual sum-
mer-winter cycl̂ e^s can be traced
through the relative abundances of
these two forms of oxygen. Annual
layers for the past nine centuries pin-
point dates of volca^nic eruption^s with ^an
error margin of only one year. The un-
certainty in ice 14 centuries old is th^r^ee
years.

An effort ha^s been made to find evi-
^dence of the volc^anic explosion at

Events R^ecord^ed
in Greenland Ice

(at Dye 3 and nea^rby'drilling sites)

Ap^p^roxim^a^t^e N^umb^e r̂ of Y^e^ar^* A^go

13^0-150 -̂1 :̂
Meager summer
melting indicates

climate ^was
slightly cooler
(Litt̂ le Ice Ag^e)

198-
*Laki eruption

devastates
Icel̂ and

501 -
H^eav^y mel̂ ting

He^avy mê lting

580-1,030-

*durin^g Viking
occupan^cy of

Greenland

877 '̂ *•
Giant *Hekl̂ a^
eruption in

Ic^elan^d *̂ .

1 ̂ д^а^м ̂ Д^о^т
Heavy mê lting

^2,030-
^Erupt̂ ion dark-

en ŝ ̂ su^n over
Rome for one

ye^ar

6,381-
*Explo^s^kmo^f

Orê gon volcano
create^s Crater

10,000 *-̂ t
Unknown f̂ actors

result in transi-
tion from tiny Ice

Age crystals to
lar̂ ge ice crystals

of present era.
Lon^g dusty

period ends
^abruptly

100,000-
*Possibleageof

*^•^E^B^M

*•^A^-^X^:^X^-^'

*•:•:•:-:•:•:•

*^£:::^:::::::

*x::^:^x:x

*^::^'::::::::::
*^«•^$•^$;
*^Ä-X^-X^-:

*1^я^Ш
*^Ш^Ш
*^i^-i^ï^S^S

*^Й^а^й^-^й^!
*^S^S^x^*:

*^i^-^f^t'-^S^A
*^й^*х^$

*^vx^::::^:::

*i^'^Si^'^A^-^S
*^й:::х:^?
*;:;^X^;X;:;

*^£:^$•:•:•^$
*:::^:::::x::

*^t^ì^'^x^'^x

*^PX^^

*•^$•:•:•^§

*:^-^x^'^:^-^x'^:
*^l^£^£^&

— 165
Ash in th^e *^at-

*eruption *o^l *Tam-

*sia causes
-^, "Ye^ar wit̂ hout a

summer" in U.S.

*̂ *- 37^9-3^80
Unk^now^n erup-
tion re^sult̂ ed î n a
reddene^d *a^o

— *pear^a^nce *o^l ̂ sunand moon o^ver
*̂ л Europe

Heavy m ê̂ lting

-722
Major ^eruption;
ŝourc^e un k̂nown

*^^ *1^.OOO
— 1̂ ,051

Icelâ n̂ dic erup-
tî on after first
Viking se t̂̂ tle-
^m^ent t̂ h^ere

^n
*L 3,3^70

*Thera explosion
believed to de-
stroy *Minoan
civilî ẑ ation

*r 9,071-9,89^1
Seven acid î
layers sû ggest

* .̂ great volc^anic
*j eruptions
*' *10^.OOO
^p 25,000

*J Dusty period
begins

p 60,000
*J Long intense

perio^d of *^volcan-
*ism. May hav^e
been start o f̂ Ice
Age.
100,000

ol̂ de^st ice

*T^h^* N^ew Yor^k *Tl^n^m^/*^A^U^(. 9,*1^W1
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T^he^r^e, i^n t^he A^e^g^ean Sea, that i^s sai^d to
have form^ed the basis ̂ for the Atlantis
l^eg^end a^nd p^erhap^s con^tributed to the
downfall of the *Minoan civilization. The
only large eruption in that period^, from
1100 to 2700 B.C., shows up at about 1390
B.C. with a^n error margi^n of 50 years.

It appears that at ̂ least seven great
eruption^s occurr^ed from 7000 to 8000
B.C., but wher^e is u^nknown. Beyond
about 8000 B.C. it becomes difficult to
identify the annual layers^, but age^s c^an
be roughly estimated.

The o^xygen ratios al̂ so indicate lon^g^-^
term climate trends. A period of warm-
ing when birch trees rea^ppeared briefly
in Denmark in the midst of the last ice
age is e^vident in layer^s laid down 11,000
to 11,800 years ago.

Another ^aid i^n year countin^g ̂ and a^s-
ses^sment of previous climate has been
the perc^entage of each annual layer
showing sign^s of summer 'melting. Mi-
chael M. H^err^en, his wife, Susan, and
Chester *C. *L^ang^way Jr. of the St^ate Uni-
versity of New Yor^k at Buffalo have
found that such layeri^ng can be followed
2^,^200 years into the past.

Dr. *Langway, ch^airman of the geol-
ogy de^partment at the university^, is th^e^
se^nior American scientist for the Green-
land drilling. Karl *C. *Kuivinen ̂ of the
U^niversi^t^y o^f Nebraska at Lincoln is the
operation^al lea^d^er. American partici^pa-
tion was sponsored by the National Sci-
^ence Foundation.

The summer melts indicate that it
was particularly war^m from A.D. 950 to
1^400, when the Vikings prospered on the
ne^arby Greenland coast. According to
the *Herrons, in the so-cal^led Little Ice
Age in Europe and North America it was
colder than normal in Greenland but not
radic^a^lly ^so.

In 19̂ 66 Army drillers reached ̂ the base
of the Greenland ice at Camp Century in
northern Greenland, the only other such
pen^etration. The depth w^as ̂ 4,511 feet, as
^against more than 6,̂ 600 feet at Dye 3.

The only other complete penetr^ation
of an ice sheet has been at *Byrd Station
in Antarctica.

A major challenge at Dye 3 is finding
a way to "read" the timetable of
^changes hidden in lower l^ayers of the
^ice. In storage there ^and in Buffalo,
where most of the ice is eventually
flown, is a priceless r^ecord of pas^t cli-
mate, changes in atmospheric chemis-
try, volcanic eruptions and other events.

The layers, howe^ver, became so thin
near the bottom that they are seemingly
indistinguishable. The deeper ice i^s too
old for estimating ages from its carbon
14 content. Among those seeking a new
age^-^determining key are participants
from the University of Bern in Switzer-
land.

One of the^m, Bernhard *Stauffer, be-
lieves there is some hope that by com-
bined measurements of two isoto^pes
with longer radio^active lives tha^n c^ar-
bon 14—chlorine 3^6 and beryllium 10—
at least rough ages may be determi^ned.

E^x^ami^n^e D^o^st P^articl^es
A wide range of ^analyses are con-

ducted in the *under-ice laboratories at
Dye 3. A laser is used to record dust ^par-
ticles as water is extracted from ̂ the ic^e^
^samples. Acidity of the water is ̂ also

Conser^vation^ists Gain a Victo^ry
In Hunting Ban on Sperm Whales

B^y STEVE^N RATTNER
*^T^t^e^N^e^wY^o^r^it^l^t^aM^*

^LO^N^DON, July 26 — The decision by
the International Whalin^g Commission
for a vir^tual ban on the hunting of sperm
wales as it^s annual meeting in Brighton
yesterday represented a victory for con-
servationists.

In addition to a stro^ng st^and against
sperm whale hunting, the *30-member
group approved a total ban, b^eginning
in 1983, on "cold harpoons," which oppo-
nents contend cause whales to bleed
slowly to death.

"It was an e^xtraordinary meeting in
^that I believe we've seen for all intents
and purposes the real end to commer^-^
cial whaling as we've known it over the
past 25 years," said Patricia *Forkan,
vice president of the Humane Society of
the United St^ates. "I say that cautious-
ly, but the e^xtraordinary advances in
^t^his meeting l^eave me with no other con-
clusion."

Con^servationists ̂ Win a Round
Those steps represented a dramatic

reversal of fortunes for conservationis^ts
since the 1980 session, when their princi-
pal initiatives failed. In addition, the
Brighton gathering marked the continu-
ation of a stron^g stand against whaling
by the United States delegation, despite
the arrival of the conservative Reagan
Administration.

^"We're pretty sanguine," said
Thomas *Garrett, a conservationist who
heads the United State^s delegation,
"a^nd I would hope this will be tanta-
mount to a sperm whale moratorium."

measured. ̂ In a nei^ghboring chamber
twin electrodes are drawn the len^gth o^f^
each core, after one fac^e of ̂ U has been
sawed off for analysis in ̂ Denmark. This
reveals changes in conductivity that in-
dic^ate periods of a^dd fallout.

In a^ndean room" white^-robed techni^-^
cians under direction of the *Herrons
capture the ancient air re l̂e^ased b^y^
melting and analyze the ̂ s^a^mples ̂ for
such indicators of past environme^ntal
chan^ge^s as z^inc, lead^, sul^f^ates and c^hlo^-^
rides.

T^he volume of air retriev^e^d^, typically
about 10 percent of t^he sample, indi-
cates the elevation of the ̂ sur^face w^hen
that ice was formed. The higher the
loca^t^ion^, the ^thinner the'air and the
smaller ̂ its volume in the sample.

A puzzling discovery, according to Dr.
*Stauffer, is the low level of carbon diox-
ide in air frozen into the ice in the la^st
Ice Age. In ice formed before the indus-
trial revolution, he said, the level is 275
parts per million.

The current level is 331 parts per mil-
lion and, because of intense fuel-burn^-^
ing, is rising in a manner that may alter
the climate. In the Ice A^ge^, however, it
was only 2^00 parts per million. Finding
out why might aid in coping with future
trend^s.

The consensus on sperm whaling
swung in pa^n because six new mem^-^
bers^, including China, a^t^tended this
year's session, some joining the organi-
zation in the midst of the two-week con-
ference. In addition, one prowh^aling na-
tion, Canada, withdrew. That raised
fears of further *pullouts, perhap^s by
Japan, the largest whaling na^t^ion,
which could result in the collapse of the
whaling commission.

"In one word, we ar^e dissa^t^isfied ^with
the results of the meeting," said *Shigeru
*Hasui, managing director of Nippon
*Kyodo *Hogei *Kaisha, the Japanese
whaling association. "We are trying to
avoid t^aking extreme actions."

Whaling has aroused passions for
years^, particularly on the pa^n of a vari-
ety of humane and environment^al
groups who oppose whaling, both be-
cause of the fear of extermina^t^ion of the
world's largest cr^eatures and because
they believe whale hunting is cruel.

As the sessions continued last week at
the Metropole Hotel, antiwhaling
demonstrators sto^od across the street
by Brighton's pebble beach, holdi^n^g^
plac^ards and a large inflated blue
whale.

Conservationist^s did not get all they
wanted. Earlier in the week, the group
was campaigning for both a mo^r^a-
torium on all wh^aling and an end to
sper^m whale hunting. Yesterday's deci-
sion was to ban the hunting of sperm
whales in a^ll oceans in 198̂ 2 except in the
area of the western Pacific near Japan,
where sperm whaling beyond the 1981
quota will be prohibited at least until a
scientific committee considers the que^s-
tion next ye^ar.

Aside *fronrsperm whal^es, the whal-
ing commission made few changes in
quot^as that have ̂ successively reduced
the whale catch from 46,000 in the *mid-
*1970's to roughly 14,500 this year ^and
14,000 next year.

After substantial late-night bargai^n-
ing, Japan, which cast a lone dissenting
vote on the ̂ sperm whale proposal, won
approval for an increase of 1,030 in the
quota for the smaller *minke whales, the
most abundant species. Iceland and
Spain were accorded smaller reductions
in the quota of fin whales than had been
proposed.

One issue of a year ago, the hunting of
bullhead whales off Alaska by Eskimos,
barely receiv^ed a ̂ mention. A three^-year
quota of 17 per year was renewed by co^n-
sensus after about five minutes of dis-
cus^sion.

Humpback whales swim in circ-
les while emittin^g streams of bubb-
les that act like a ne^t to herd *krill
into a compact mass, which t^h^e^:^
w^hale^» then procee^d to e^at.
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Fate of arctic lab still un^deci^ded
The Anchorage Times

N^ov. ^2^6
Wa^shi^n^gton — The federal gov-

ernment is ponde^r^ing options for the
Naval Arctic Research Laboratory
at Barrow, which now lies dormant
with no federal agency volunteering
to step for^ward and oversee the fa-
cility.

The Alaska lands act re^quired the
secretaries of interior, defense and
energy to review and make recom-
mendations on the need to r^edirect
arctic research policy and the future
role of the lab. A study team com-
posed of represen^tatives of those
three agencies has released a draft
report, detailing four options for the
lab.

In addition, public hearings were
held last week in Barrow, Fairbanks
and Anchorage, with a *wrapup ses-
sion here this we^ek.

At Tues^day's hearing. Sen. Frank
*Murkowski, *R-Alaska, asked that the
lab be kept open.

"The closure of the laboratory
would leave a void that the nation's
scientific community would be hard
pressed to fill," *Murkowski said in
testimony submitted for the record.
','1 think it is premature to com-
pletely shut down our only high arc-
t^ic research/support facilit^y at a

time when we do not have a national
arctic science policy."

The lab had been used as a sup-
^port base by the Navy for arctic re-
search since the 1^940s. But the Navy
has shifted its research base to
Greenland, and the Defense Depa^r^t-
ment has been loo^king for another
federal agency to take control of the
lab since February 1̂ 977.

H no other federal agency is iden-
tified to take over the lab by July,
the facility will be closed at the start
of the new fiscal year on Oct. 1.

Congress will have the ulti^mate
decision on the fate of the lab, but
the prospects for continued fe^deral
funding in this era of budget auster-
ity are dubious. *Murkowski said he
expects Senate hearings to be held
early in 1982. He has made the devel-
opment of an arctic research policy
one of his top legislative priorities,
and has sponsored le^gislation *^(o
coordinate all Arctic research ef-
forts.

Most of the witnesses at the hear-
ings here a^nd in Alaska supported a
continued role for the lab. At Tues-
day's session, representatives of the
North Slope B^orough and the *Iniu-
*piat Community of the Arctic Slope

asked that t^he facil^ity be continue^d.
At a jam^-packed session at the

Barrow High School la^st week, local
residents testified about the need for
the facility to coordinate ^native re-
search. And repre^sent^atives of the
scientific communit^y at the Univer^-^
sity o^f Alaska prais^ed the work done
at the lab durin^g a h^earing in Fair-
banks.

The hearin^gs provided a forum
for discussing the options presented
in th^e dra^f^t report by the federal
study team. Comments by Alask^ans
will be included in the final re^port to
the secretaries of interior, defense
and energy.

The study team identified several
issues in the Arctic that could benefit
from gathering more research data,
including:

— The potential for large^-scale
climactic change.

— Communication, tran^sporta-
tion a^nd other aspects of national de-
fense.

— Resolvin^g conflicts over devel-
opment and preservation of arctic
natural resource and cultural values

The draft report said: "There is

considerable, but non-unanimous,
support for continuation of the
*NARL facilities at Barrow. The fa-
ci^lities presently represent a un^ique

resou^rce, which, ̂ I^f properly scaled
down and ef^f^iciently ̂ man^aged, could
provide a logistic^s and support hub
for the conduct of future Arctic re-
se^arch.

"The facilities, including 10 satel-
lite field stations, are well located
fo^r sup^porting investigation of the
major Arctic research problems fac-
ing the nation, and the physical as-
sets would be very expensi^ve to re-
produce," the report added.

The lab could also provide logis-
tics support to visiting scientists and
conduct in-house research.

The four options presented in the
report range from shutting down the
l^ab completely to increasing federal
funds for arctic research and thus
expanding the role of the lab. Three
of the options w^ould ̂ r^equire the state
to put up one-third of the funding.

But Alaska *Gov. Jay Hammond
has said the major financial suppo^r^t^
for the lab should come from federal
funds, since the research is con-
ducted by federal agencies.

The Navy labo^r^atory's base camp
consists of 135 buildings, for a total of
^400,000 s^quare feet. The original cost
of co^n^struction was ̂ $13.5 million and
the replacement cost would be $50
million, the draft report said.

Sh îp w^ith ^gol̂ d ba r̂̂ s^
^r^eaches Soviet port

A^s^s^o^c^i^at^e^d *Рг^ж Oct. 8

Mosco^w — A salvage ship loaded
with Soviet gold bars plucked from
the sunken wreck of a World War II
^British warship arrived today in the
northern Soviet port of Murmansk to
drop off the Kre^mlin's share of the
gold, the Soviet news agency *Tass
repo^r^ted.

British salvage officials say the
bars that were recovered are worth
^$74 million at current prices.

*Tass said the recovery operation,
hamper^ed at times by gale-force
winds, had been "successfully con-
cluded."

Murmansk port sources, reached
by telephone from Moscow by The
Associated Press, said an official So-
viet delegation spent seve^r^al hours
aboard the West Ger^man-registered
salvage ship *Stephaniturm after it
arrived here.

Officials in Moscow said the So-
viet d^elegation included *Anatoly *L.
*Zlobin, vice president of the Soviet
state insurance company *Ingos-
*strakh, which is representing Soviet
interests in the recovery operation.

The Soviet gold, originally des-
tined for the United States as pay-
^ment for wartime U.S. arms ship-

*Tb^e *N«^w *Y^o^r^t Tim^«

Cro^w ̂ sho^w^s appro^ximate po^s^itio^n
of ̂ w^a^ke^n Briti^sh cruis^er. Ve^s^s^el

b^a^d ̂ emb^arke^d ̂ fro^m Murm^ansk.

merits to the Soviets, was being
transported by the Royal Nav^y^
cruiser Edinburgh in 19̂ 42 when the
warship was torpedoed by Germa^n^
destroyers. The Edinburgh was scut
tied to keep the gold out of Naz^i^
han^ds.

The gold was hauled up 800 feet
through the icy waters of the
Barents Sea in a ̂ 40-day operation.
Twelve divers recovered the bars
through a small hole in the Edin-
burgh's armored hull.

Murmansk is 170 miles west of
where the Edinburgh went down, be-
coming the tomb of 60 British sailors.

In Aberdeen, Scotland, Malcolm
Williams, managing director of the
British diving company *Wharton Wil-
liams, said Wednesday that "almost
100 percent of the gold has been re-
covered.

"What's left is a handful of gold
bars which are not considered econ-
omically recoverable at this time,"
Williams said.

*Wharton Williams is pa^r^t of a con-
sortium, headed by a British firm,
*Jessop Marine Recoveries, which
will get 45 percent of the value of the
bullion. The Soviet Union gets two-
thirds of the balance and Britain,
one-third. The United States long ago
received insurance compensation for
the lost gold

Aleuts and most of this country's Es-
kimos^.

Statistics show 43 percent of the
Aleuts and 20 percent of the Eskimos
live outsi^de Alask^a.

The survey showed that nation-
ally there were 14,177 Aleuts, 42,149
Es^kimos and 1.3 ^million American
Indians.

Most of the Aleuts an^d Eskimo^s^
residing outside Alaska live on the
West Coast, le^d by California and
Washington.

In Alaska, the population of Es-
kimos, Aleut^s and American Indians
climbed from 50,814 in 1970 to 64,047
in 19̂ 80. Natives now account for
about 16 percent of the state's popu-
lation.

Man^y n^ative^s liv^e Out^side
The latest U.S. Census figures

show nearly half this nation's popula-
tion o^f Aleuts ^and about one-fifth of
its Es^kimos live out^side Alas^ka.

^La^st year was the first time Es-
kimos and Aleuts have been counted
separately in any state other than
Alas^k^a — the n^ative home of all

*n^»t. *.D^O^«I. *KALAALUT
*NUNAAT
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*fto^s^sO^ôp^e^n^d^ency *1^Q^C

*{."^i^^^-^b^t^e
30^e

^Boss Depen̂ dê ncy 20 ê

^R ôss D êp̂ endency

New ̂ def^i^nitives will be Issued by Ross Depe^ndency Jan. 20.
^Ross Depende^ncy will re-

lease a new ̂ definitive set Jan.
^20 marking t^he 25th anniver-
sary of the openin^g of Scott
Base near Cape Armitage on
Ross Islan^d.

T^he base was established
Jan. 20, 1957, for New ^Zea-
land's scientific research pro-
gra^m on the frozen continent.

The ̂ S^cent val^ue shows *Ade-
*lie penguins. ^Well k^nown in
this section of the Antarctic
•continent, they gather each
year on the rookeries to mate,
^batch and feed their chicks.
^- Tracked vehicles are ^fea-

tured on the 10^«. The motorized
toboggans and sleds us^e^d for
polar travel replace huskies on
most occasions, although dog
sleddin^g is still sometimes
used around Scott B^ase.

T^he *20^c value depicts Scott
Base. It shows how ̂ {he com-
ple^x will look in the mid-1980s
w^hen all t^he new buildin^gs are
co^mpleted.

The upgrading and expan-
sion i^ncludes the construction
of a ^new laboratory, power
house, administration and ac-
commo^dation facilities.

The 30« features a fiel^d party

with their equipment. This
^group is working near the unu-
sual *stripey mount^ains of the
Upper Taylor Valley.

The *Vanda Station, situated
in the center of the Dry Val-
leys, is depicted on the ^40^«.
This station acts as a summer-
time bas^e for field parties and
*search-and-rescue operations.

The 50^« shows Scon's Hut.
Another of ^^Robert Falcon
Scott's bases in *McMurdo
Sound for his 1911-13 expedi-
ti^on, this was the headquarters
for his fateful attempt on the
South Pole.

LINN '̂S STAMP NE^WS

Canadian Map Stamps
The history of Canada from 18̂ 67 to

the present has been traced on four *se-
*tenant sta^mps, each showing a map of
the nation at each of the four signifi-
cant points in its development. The
stamps have been pro^du^ced in a
miniature pane of 16 stamps, with

'each of the four st^amp^s occupying its
own vertical row.

The four milestone dates are 18̂ 67
when Confederation brought together
eastern provinces and the natio^n^
began to gro^w rapidly. In 1873, Canada
had become a vast land by the ac^quisi-
t^ion of the Arctic territories of the Hud-
^son's Bay Company. A third map
shows Canada in 1905 and the last one
the country in 19^49.

Con^federation united the pro^vince of
C^anada — Ontario ̂ and Quebe^c — with
^Nova Scotia and New Bruns^wick. Out
of the Hudson's Bay land was created
th^e province of Manitoba and the
Northwest Territories. The early
*1870's also brou^ght in British Columbia
^and Prince Edwar^d Island, and Arctic
islands ce^ded to C^anada by Britain.

At the turn o^f the century, to
stren^gthen its authority in a gold rush,
Ca^n^ada created the Yukon Territory,
while the prov^inces of Saskatchewan
and Alberta came into being in 1905.
Newfoundland fin^ally join^e^d In 1̂ 949.

The four st^amp^s, all ^multicolored 17-
*cent deno^minations, use what was d^e-
^s^c^r^ibe^d as a ̂ color ̂ scheme b^ased on the
r^ainbow to depict the provincial
b^ounda^ries at the four stages chos^e^n^
for representation.

The issue, put out in observa^nce of
Canada Day, ̂ was created by Ray-
mond *Bellemare, a graphic de^signer
of Montreal.

BAT treaty salute
T^he British A^ntarctic Ter^r^itory marks t^he 20th anniversary of
the Ant^arctic Treaty with^' four stamps tentatively scheduled for
Dece^mber, reports Crown Agents, St. Nicholas House, *Sutton,
Surrey SMI *1EL, England. T^he set features maps showing the
Ant^a^rctic (10 pence); scientific cooperation, conservation re-
s^earch (^Up); technical cooperation, ^satellite-image mapping
*(25p); and scie^ntific cooperation, global geophysics *(26p).

W^h^al^e^s ̂ «re dep^icted on ̂ st^amp^s to be I^s^sued by Austr^alia Feb. 1^7.

A Gr^eenl^and l^e^gend is depicted
on th^is *l.^O^M^cr st^amp

1^8^61 *^2^3 ĵuin 1981

^eo
The French Southern and Ant-
^arctic Ter^r^ito^r^ies released its
Fr^ench Antarctic Tr^eaty ^I^M^-^
^fr^a^nc su^mp ^June 2^1



i
U. S. N^avy p^hoto by P^aul *C^M îlgno^n.

An Are^a^« rocket Is launche^d fro^m *Slple Station during the 19̂ 80-81 rocket̂ -balloon Inves-
tigation of th^e *^magnetosphere.

ROSS ICE SHELF PROJECT—This
^b^uildin^g ̂ sh^el̂ t̂ ers t̂ he U.S. Army *Co^W^
R ê̂ gions R^esearch and Engineerin̂ ĝ
L^abora t̂̂ o r̂y's wir^elin^e drill, which *^wae
usê d In the 1̂ 977̂ -1978 *seaeon to e^xtr^act

t̂̂ ee co r̂es from the ̂ t̂ ee *sheM.

*.

*'•^*^<^*.^•^*^-
*.

•
*U. *S. Navy p^hoto (̂ 90230-78) by Do^ug *No r̂̂ tr̂ all.

*Vostok Station (78 °̂ ̂ 28 S 106° *48'E) the USSR's station locat̂ ed near the geomagnetic south
pole.

ANTARCTIC JOURNAL

*U. *S. N^a v̂̂ y *^pnoto *(ХАМ-ОО^вО-11-^Т^Я )̂ by D âna В *^ВаЫп.
Randy Rice prepares f̂ ish nets to collect
f̂̂ is^h from the water beneath the Ross Ice

S ĥ̂ ê lf for an Investigation of protein metab -̂̂
olism In cold-̂ adapted f̂̂ ish.

*Sc r̂̂ ippa In^s t̂î tution of O^c^e^ano^g r̂̂ ap^hy p̂ hô t̂ o.
R V ̂ M^elvill̂ e par^ticipated In a *multidlscipllnary Investigation of the Scotia and *Weddell Seas
during 1̂ 981.


