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The Ne^w Yor^k Tim^e^s/^M^alcolm *W. Br^own^»

C^LOSE CALL: Two Americans back away in a hurry when
part of the ice wall of Commonwealth Glacier collapses
nearby. The glacier flows through the *Transantarctic

Mountains, an area believed rich in natural gas, oil
and minerals. The e^xploitation of these natural resources
is a source of concern to many.

U.S. ^N^a^v^y
UH-^I^N h^elico^pt^er *hov^e^n whil^e U.S. Navy An^ta^rctic Developmen^t Squa^dron Six *(VXE-^6)

^an^d Dr^y Valley Drilling Pro^ject *(DVDP) p^er^sonnel ready the drill en^gine for airlifting from

La^ke *Vanda (̂ site 4) to Don Juan ^Pond (site 5).

*^Иг^З^йг^^^Д^-^, *^>^^ ^X^

Antarctic ^tern.

Study of the little-known antarctic tern (figure)
went well and we were able to gather much data on the
species breeding behavior. Preliminary findings indi-
cate that although its breeding biology (clutch size, egg
laying and incubation periods, role of the sexes in care
of eggs and chicks, etc.) is generally similar to that of
the arctic tern
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M^idsumm^er S^un Br^in^e^s Bustl^e to Polar Life
Yo^u^ng ̂ Sci^enti^sts P^ut Aside Thou^ghts of

Work and Survival A^fter 10 Month^s
of Isolation in ̂ a Frozen Land

By MA^LCOLM *W. B^ROWN^E
T^h^e *N^«^w Y^o^r^k T^un^«

*Adm. ̂ Richard *^E. *Byrd,
broadcas^ting ̂ from ̂ Antarctica
i^n th^e *n^inete^en^-thirtie^s, con^-^
veye^d through th^e static a
vi^vid ̂ s^e^ns^e ̂ o^f the bre^athtak-
in^g ^e^xciteme^nt of an e^n-
chanted place—deadl^y, in-
deed, but also i^ndesc^ribab^l^y^
^i^ntere^st^in^g a^n^d beauti^ful.

^Now, despite ^some fla^ws,
Antarctica and the men who
^work there still closely ma^tc^h^
t^h^e Am^erica^n e^xp^lorer's ^de-
^pic^tion. ^I^n a^n e^i^ght-da^y to^ur,
on^e visitor found the gra^n-
de^ur of a ^vast mo^un^tain ra^n^ge,
the endless ̂ s^w^eep of the ^po-
lar plateau and the ^luminous,
blu^e menace of ^1,000-foot
^crevas^se^s in a. monstrous g^la-
ci^er as e^xciting a^s they m^us^t^
hav^e be^en in th^e old day^s.

Tho^ugh there i^s almost reg^-^
ular ^air ser^vice, relat^i^vely
^fe^w peop^le ̂ s^et foot on A^nt-
^arctica, a^nd far fewer ^se^e^
th^e in^t^erior ^and the ^Sou^th.
Pol^e. To reach such places
*tne^se ^day^s ^wit^hout th^e ^help
^and ^support of the National
Science ^Foundation, which
coordinate^s all ^Un^ited St^ate^s^
re^search o^n the con^ti^n^ent,
would almos^t ^be comparabl^e^
to trying to go to the ^moon
without the hel^p of the ̂ Na-
tional Aeronautics and ^Space
Administration.

Of 100 newsmen who a^s^ke^d^
to vi^sit Antarctica t^hi^s year,
^seven were chose^n and six,
incl^udin^g this reporter, went.
The criteria for selection
were never specified; ^the
National Science Fo^undation
obviously hop^ed to *ma^f^e^e it^s^
Antarctic program ^known as
widely a^* possi^bl^e. Havi^n^g^
^entered the inner circle and
pa^s^sed a battery of physica^l^
t^ests, ^I was pronounced fit
t^o fly to the staging base at
*Chri^stchurch^, New Zealand
^an^d, thence, to Antarctic^a,
with tri^p^s ^to *Mc^Murdo Sta-
tion, Scott Base ^and the
^South Pol^«.

^D^ec. 29

The^re is ^a cheerful bustl^e^
of c^o^mi^ng ^and going in Ant-
arctica these days, su^ggestive
both of the beginning of a
new college year and of a
destroyer^'s arrival in p^ort
after ^a long, hard cruise.

It is the time of midsum-
mer chan^ge, when be^arded
m^en i^n filthy red or green
parkas leave their winter
warrens for the ^outer world,
to be replaced by a *startling-
*l^y y^oung-lookin^g batch o^f^
scientists, technicians, con-
tractors, pilots and adminis-
trators. Even some senior
^adminis^trators and research-
ers are still in their twenties.

As *сгас^к^з widen in the
Ros^s Sea ice and snow turns
to slush ^under *24-hour-a-
*day sunlight, penguins, skuas,
seals, husky dogs and people
gr^ow frisky. Such serio^us
matters as survival and re^-^
s^earch ^are ^momentarily put
aside.

A few old^er h^ands con-
tinue to raise ey^e^brows at the
presence ^of w^omen in Ant^-^
^arctica again. This year the
A^merican community will *in-

*^y *^-''^" *^M^c^M^u^r^do *'"

*\ *̂ x̂ '" S^o^u^n^d

•̂ A *̂ x̂ " *\*\ ̂ C^o^m^m^o^n ̂ w^e^alt^h^-^
*^\^X ̂ Gl^aç^ai^-^

*^f^i^o^s^s ̂ S^ea ̂ X
^У *^<' *Vanda

*Van^da

*Th^< ̂ N^ew Y^or^k *Tl^m^u^/^Dt^c. ^2^», *l^»/4

M^ap to right d^enot^e^s^
some base^s in Ant^arctic^,^
Map ab^ove indicat^e^s som^e^
of site^s where Am^eric^an
^scientists ^are working.

elude 12 women—scientists,
^cooks, nurses and ̂ л secret^ary
—among the several tho^u^s-
^and men staying for varying
p^eriods.

T^h^e p^eople l^eaving after 10
months' isolation, darkne^s^s^
^and temperatures ranging to
^more than 100 degrees belo^w^
*^r.e^xo, se^em eager to rejoin
fa^milies and friends in the
"real world." The new ar-
rivals ^at th^e inaccessibl^e^
place seem equally happy to
have joined an e^xclusive com-
munity.

^Dr. Marc *B^ek^off and hi^s^
wife, Anne, a ^zoologist,
skipped ^hand in hand past a
stark row o^f military-style
*quonset huts at *McMurdo
Station, where they were
waiting for transportation to
Cape *Crozier to st^udy an Em-
peror penguin rookery.

"This is the ^greatest place
In t^he world," Dr. *Bekoff said,
"and getting here is the reali-
^zation of a dream, although
maybe we'll be so sick of pen-
^guin^s we'll be ready to shoot

th^em i^n the ^zoo by the time
we l^eave."

A more experienced couple
are Dr. Ar^thur De *Vri^es and
his wife Dr. Yuan De *Vrìes, ̂ a^
biochemist. They discovered
several years ago that *glyco-
*proteins in the blood of cer-
tain Antarctic fish act ^as an-
tifre^ezes, enabling the fish to
^survive at very low tempera-
tures. The finding is impor-
tant to a numb^er of projects,
including work on an artifi-
cial lung for hum^an beings.

They also discovered that
one of the fi^sh, *Dissostichus
*mawsoni, is delicious when
marinated in Chinese condi-
ment—Yuan De *Vries is ^a^
native of China—and barbe-
cue^d over charcoal along the
ice-bound shor^es ̂ of the Ross
S^ea.

*Diss^ostichu^s *mawsoni,
^brought up by winche^s^
t^hrou^gh ^ic^e *hob^»^s, w^eig^h^s^
^about ^90 pounds a^nd pro-
^duc^e^» la^rg^e qu^antiti^e^s ^of
*r^n^*^a^t ̂ aft^er the ^experiment^s^
^are ̂ c^ompl^ete^d. It i^s in great

^W^*

*^*^*^* *G^R^É^A^T^E *•^^^ç^'Vo^.tok Stat^ion
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^d^emand ̂ at th^e seemingly ̂ end-
^l^e^s^s parti^e^s ^at *McMurdo ^Sta-
^t^ion.

*Desp^He th^e ̂ su^m^m^er ̂ s^un the
t^emperatur^e ^at *McMurdo
r^arely rî se^s above 40 de^gree^s.
The summ^er temper^atures at
^the South P^ol̂ e ^are ^brisk^er
still, hoverin^g ̂ « r^o^un^d 10 b^e-
low ^zero. (The ̂ low^e^st t^e^m-
^perature record^ed on e^arth,
126.^i de^g^r^ees b^elo^w ^zero
Fahrenheit, ̂ wa^s ̂ Exp^erience^d^
on ̂ A^u^g. 24, 1960, ̂ at t^h^e So-
vi^et Union's *Vostok Station,
in *^M!^5t^*rn Antarctic^a.)

It *i^* ̂ t^oo chilly to ^«^f^an^d^
a^r^ou^n^d f^or lon^e *Ь^яг^Ь^ег^-uin^f^
^f^i^sh ^hu^t ^th^e ^w^e^a^th^er i,^« id^e^ai
^f^or ̂ e^xp^l^ori^n^g ̂ i^c^e cav^e^s, *c^H^n^j^b-
in^g the slop^es o^f Mount ^Er^e-
bu^s and ba^g^ging s^ea^l.

Sci^entists st^udying the 5,000
*Weddell ̂ se^als living on and
un^der the *ic^* of *McMurdo
Sound are assisted by such
*^cadgets ̂ a^s underwater t^elevi-
^sion and by radio transmit-
t^ers attached to the animals'
^flipp^er^s that ̂ em^it ̂ s^ignals ̂ dur-
ing mating.

The ^se^als must fre^quently
be h^andled — ^they are all
counted once a week—^and to
pacify them while blood s^am-
ples are taken or ta^gs ar^e^
attached, bag^s ar^e thrown
over their heads. Attaching
the ba^gs usually involves a
brief ^struggle, although the
seals ^seem to like human
beings, and there are alway^s^
volunteer office worke^r^s,
cooks an^d.^Others to do th^e^*^
work. Th^ey ^say 'it is like
ro^ping calve^s at a ro^d^eo.

Des^pite ^the fascination of
An^tarctic^a, some of it^s res^i-
dents—military in ^particular
—prefe^r the overheated, *wm-
*dowies^s li^fe o^f the buil^din^g^s,
which house fairly elab^orat^e^
bars and lounges. The loc^a l̂̂
liquor store ha^s found it n^ec-
essary to ration sup^plie^s,

A closed-circuit televi^sion
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omm^and^e "Th^e Polar ^Record," pub^-^
l^i^she^d by the Scott Polar ^Re^s^earch
In^stitute, Cambrid^ge, ^En^gland^.

The Americ^a^n ^Polar Socî e t̂y wa^s^
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station bro^a^dca^sts f^ilms l^i^k^e^
"Deep Throat" to any ̂ who
are interested.

'Tunnel life," a pe^rmanent
aspect of Antarctic^a, is
scheduled to ^change for the
better at*. the South *^Р^Ые,
where a new station will b^e^
inaugurated Jan. 9. Its he^art
*i^e ^a hu^ge aluminum dom^e^
d^e^signed to keep the ever^-^
drif^ting ^snow from ^en^gul^fing
the thre^e ^lar^g^e bui^lding^s^
in^s îde.

Old South ^Pole St̂ a t̂̂ î c^a^
bui^lt in 1957, is b^ein^g cru^she^d^
under the wei^ght of accumu^-^
lated »now, and its d^e^forme^d^
rooms ̂ and tunnels, s^hored up
with creaki^ng ̂ po^sts, *wu^l *b^»^
abandone^d.

The dome, built *geodes-
*ically, con^sî sts of ^fiv^e^-inch
alu^minum I-beams and alumi-
num plate^s, all carried in
hundreds of trips by *C-130
turboprop tran^s^port planes
on skis. One hundred si^xty-
four feet in diameter and 52
feet high, it was completed
three ̂ w^e^eks ago and is d^e-
signed to ^last 15 to 20 years
—a long lif^e by polar stand-
ard^s.

Enough ̂ »n^o^w has accumu-
lated on one side of it so
that h^ardier South Po^le Sta-
tion re^side^nt^s, fo^r want o^f^
oth^er outdoor activity, sl^ed
down its sides, u^sually tum-
bling hard at the bottom.

Younger *^«tation re^sidents,
who en^joy ^clowning, have
forme^d a ma^rching band that
greets visitors. Dressed only
in light work clothes or un-
derwear, th^ey parade with a
ba^nner r^eadi^ng "Stop Ant-
arctic ^Whaling" until the
laughter freezes.

The novelty of standing on
or runn^ing around the South
Pole wear^s off quickly, espe-
cially since the flag marking
the pole moves with th^e ice
in which ^it is stuck at the
rate of abo^ut a foot a month.
(Physicists always know
where the real pole is, but
the layman ha^s only th^e fair-
ly inaccurate flag.)

A new indoor movie theat^er,
l^ibrary, sauna, bar, g^ymna^si-
um and game rooms ar^e ê ŝ pe-
cially welcome to team^s^
accustom^ed to ^quarters re-
sembling thos^e of a ^sub-
m^arine.

The new ^station cost the
National Science Foun^da^t^ion,
^which pays for all Unit^e^d^
State^s Antarctic programs,
*$6-million for material alone.
This is a substantial sum
when co^mpared with the an-
nual Antarct^ic bud^get of ^$^25-
*million, which ^pays not only
for re^search and building but
for Navy support from ice-
breakers, planes and helicop^-^
ters and for other necessitie^s.

The relative luxury of new
American buildings is a re-

sult or a gradual ̂ s^hift in op-
erating responsibility from
the Navy to a civil ian con-
tractor, Holmes ̂ k *Narv^er,
Inc., of An^aheim, C^alif.

"The Navy made us all live
like tunnel rats," a sci^entist
said. "You may think this
new ^station i^s too ^much of a
palace to squander on 15
years of research at a God-
forsaken hole like the South
Pole. But if you'd ever win-
tered over in Antarctica,
you'd know it's worth ever^y^
penny."

P^e^o^pl^e ^wh^o stay ^lon^g in
^A^n^tarctica b^eco^m^e so h^ea^lth^y^
that ̂ wh^e^n outsiders ^suc^h a ŝ̂
r^e^port^er^s arrive ^with "for-
ei^g^n" g^erm^«, th^e r^e^sî d^en^t^s^
b^e^com^e ill.

On^« of th^e ^p^art^y ^o^f si^x^
^ne^w^smen, an Ohi^o televi^sion
^man nam^ed Bill ^faker, intro-
du^ced a ^strain thi^s year tha^t^
c^ame to *b« called *th^« Cleve-
la^n^d ^Ha^gue. The ^flu-like ^ai^l-
m^ent i^nfected many ^scor^e^s^
of *Antarc^tican^s before r^un^-^
n^ing its co^ur^se. I w^a^s lucky
enou^gh to es^cape the s^ick-
nes^s, bu^t found my^self snif^-^
fling consta^ntly.

D^e^s^pi^t^e *^t^h« r^elativ^e ^warmth
of the summer w^e^ather, tem-
^perature^s ^around 20 be^low
z^ero *q^uic^f^elv chil^l fingers op-
^er^ating cameras or ta^k^ing
n^otes a^t the South Pole.
len^ses fog up and deep fros^t^
covers the ^fur trim on par-
k^as. ̂ To say the lea^st, normal
work become^s ^inconv^eni^ent.

A more diff^i^c^ult problem
^proved to ̂ be getting comfort-
able in the suffocating hea^t^
of *^q^uon^set and other huts,
esp^ecially while ̂ w^earing the
many layers of protective
clothing and thermal boots
provided by the ^Nation^al
^Science ̂ Foundation.

There have been reports of
^s^trea^king and other unclothed
clo^wni^ng at *th« South ^Po^l^«,
an^d ^som« o^ld ^ha^nds de^lig^ht
in wa^l^king around i^n ^'^ligh^t^
^s^hirts and trouse^r^s at ^low
*t^emp«ra^t^4re^e. *I^fowever. the.
v^isitor unu^se^d to polar condi-
^t^io^n^s i^s ^p^ermitted no re^la^xa-
tion of the rules, and f^rost-
bite ^ha^s not ^occu^r^red in
^years. To study frostbite,
doctor^* *^taid, it is ̂ b^e^st to
work in a hospita^l in Chi-
cago ^tha^t r^ec^eives drun^ks
who ̂ hav^e ̂ gon^e to sl^eep in
th^é free^zing st^r^e^et^s.

In the const^a^nt d^ar^kne^ss
and isolation of winter ̂ at th^e^
^South ̂ Pol^e, where tem^per^a-
tur^es fall to 100 de^grees be-
low zero and lower ̂ end 200-
*mile-an-hour wind^s bl^ast ob-
st^acles to powder, the com-
mon cold is virtually un-
kno^wn.

The remote outposts of ^hu-
man life strewn across the
vast continent may prove to
be th^e healthie^st pl^aces on
earth—at ^l^east durin^g t^h^e^
long winter, when they are
completely out of phy^sica^l^
contact with the r^est of the
world.

The main clinical drawbac^k^
is that when the i^nhabitant^s^
return to mor^e hospi^t^able
parts they ̂ becom^e ill much
more readily than other peo-
ple, their immunity systems
apparently havin^g temporar^-^
ily atrophi^ed.

The physiological chang^es,
which pre^sumably would b^e^
similar to those of long spac^e^
flights are the subject of a
study b^eginning here.

The pro^gram, under the
overall direction of ̂ Dr. Har-
ol^d *G. *Muchmore o^f the
Oklahom^a Me^dical Rese^ar^ch
Found^ation^, will be conducte^d^
locally by an assistant. Dr.
Michael Hum^m^er.

Dr. Hu^mmer, who is 27
and single, is one of 18 men
selected to remain 'at South
Pole St^ation for about 10
months this year and next,
during th^e Antarctic winter,
which is at its wo^rst in July.

"We have found," he said,
"that people isolated here
quickly lose white blood cor-
puscles because of the lack
of challenge from outside
organisms. A normal person
in the outer world may have
a white-blood-cell count of
from 5,000 to 10,000 per
cubic millimeter. After si^x^
week^s he^re the count falls to
about 3.500."

^W^hit^e corpuscle^* ^cont^ain
the substances that combat
f^oreign ^microorg^anism^s.

Alt^hough scientists, *tech-
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*nicians ^and craftsmen som^e-
time^s arriv^e with colds, th^e^
base becomes extremely
healthy after six weeks of
isolation.

At another remote Amer-
ic^an-operat^e^d research ba^se,
*Siple Station, ^which i^s ^at t^h^e^
^base of the Antarctic Penin-
^sul^a near the *^Ronne le^f^t^
Shelf, four men h^ave ^just
compl^ete^d ^a ^stay of nearly
10 months without h^aving
had a cold or other
respiratory difficulty.

"T^he problem^s begin when
winter ^ends," Dr. Hum^mer
said.

The fir^st plane or ship ar^-^
riving ^at the end of winter,
also carries in a load of bac-
teria and viruses, which in-
variably make most peopl^e^
ill.

Currently, with ^the sum-
mer ^sun shining c^onstantly,
airplanes shuttle between sta-
tions several times a day.
When Antarctica closes again
after ^the la^st plane leaves in
February, Dr. Hummer will
take regular blood and s^aliv^a^
samples from his station
teammates, collecting lym-
phocytes, ^gamma globulin
^and other substances tha^t^
produce immunity to test
later f^or the ability to fi^ght
*staphyloc^occus bacteria.

While freezing and frost-
bite are rare—the danger i^s^,^
so obvious that everyon^e^-^
takes the nece^ssary precau-
tions—the healing of such'
things as cuts, broken bone^s^
and sores caused by exposur^e^
to wind-bl^own ice crystal^s is
slow, for reasons not y^et un^-^
derstood but possibly related
to ^the atrophy ^of the immu-
nity system.

Blasts ̂ Block Descent
Into Anta^rctic Volcano

SCOTT BASE, A^ntarctica,
Dec. 24 (Reuters)—Scientists
hoping to make a descent
into the crater of Mount
Erebus, an active volcano,
have abandoned the attempt
b^ecause of violent explo-
sions.

During thre^e explosions
last night a lava bomb
weighing more ^than a ton
was hurled out.

Dr. *Shaun Norma^n, New1

Zealand leader of the *14-man
joint New Z^ealand-French
expedition, ^said today:

"It is a common sense de-
cision. It is not fair to ex-
pect men to g^o do^wn into
the inner crater during the
present rate of volcanic ac-
tivity."

He said the party, which
has b^een on Mount Erebus
for more than two weeks,
would probably leave on
Sunday or Monday.

All the Polar World
Is T^heir Laboratory

B^y MALCOLM *W. BROWNE

T^h^e N^ew ̂ V^a^ul^t Tim^«

^The hand^f^ul of rep^ort^ers
and visitin^g scientists per-
mitted to ^go to ^An^tarct^ica
e^ac^h ^year ^trave^l a^nd see mor^e^
tha^n a^lmost a^n^yone sta^t^io^n^ed
^ther^e. Aft^er lon^g ^periods of
isola^tion th^e scientists and
^tech^n^icians liv^in^g a^t remot^e^
posts ^all s^eem happ^y to *tal^f^e^
^wi^t^h outsi^ders, inc^ludi^ng th^is
repor^ter a^nd fi^ve ot^hers who
v^isited^" ^A^nta^rctica for ei^ght
days in December under th^e^
a^uspices of the Natio^nal ̂ Sci-
e^nce Fou^n^dat^ion.

T^her^e ^is amon^g ^nearly all
the inhabitants a communi^ty
^o^f int^erest and devot^io^n to
Antarctica t^hat leads to ^e^n^d-
le^ss ta^l^k over *^iong meal^s a^n^d^
a tend^ency to ov^ereati^ng.

All the America^ns, in Ant-
arctica ̂ eat ̂ wel^l—es^pe^cia^lly
those at *McMurdo Station,
where a mess-hall meal in-,
el^udes many kinds of ^juice,
delicacies like fresh shrimp,
and game hens, and e^ven
fresh fruit and salad greens
^flown from ^New Zealand.,

Soviet exchang^e scientists
living and ̂ wor^ki^ng wit^h the
Amer^icans this year were
^jokin^g that the hea^vy diet
would "permanently wreck
our will to *wor^f^e."

Antarctica, still romanti-
cally ^described as the last
frontier, has become a per-
^manent *continentwide labo-
ratory offering some of the
unique qualities of a^n or-
biting space station.

The days are past when
e^xplorers like *tne Briton
*Capt. Robert *F. Scott liter-
ally gave their lives dragging
geological specimens from
the frozen wastes.

Nor are there spectacula^r^
discoveries every year, like
the finding four years ago of
*Triassic reptile fossils in
the *Transantarctic Moun-
tains. The discovery provided
final proof ^'that Antarctica
was once joined to Africa.

Even during the relatively
quiet summer season, scien-
tists sponsored by the Na-
tional Science Foundati^on, a
United St^ates Government
agency, are ̂ conducting about
70 research programs.

Some programs, such a^s^
one that makes penguin^s^
shiver ^by direct stimulation
of their central nervous sys-
tems, seem esoteric, at least
superficially. Others, such as
a study to determine whether

Dec. 30
the Antarctic ice c^ap is de-
teriorating, are of much more
obvious general interest. If
it i^s deteriorating, as some
*glaciologists believe, much of
the w^orld's*^. coastal land will
eventually be flooded.

To deal with such prob-
lems the scientists operate
on lean budgets, often rely-
ing on ingenuity in improvis-
ing complicated electronic
research tools ̂ from bits and
^pieces ac^quired in unortho-
dox ways. A ^handful are
working mainly for the
money and have little inter-
est in Antarctica.

"Fra^nkly, research grants
are terribly hard to come by
these days," a scientist said.
"I had never particula^rly
thought of Antarctica in the
past, but when the possibil-
ity of a grant presents itself,
you can think up a problem
and a research program in a
hurry, as much to get at that
grant, as anything else."

With the few such excep-
tions, the mystery, challen^ge

T^h^e N^e^w Yor^k Tim^e^s
Dr. H. T. H^ammel conduct^s^
studies on the centr^al ner-
vous sys^tem of penguins.

and harsh, sterile beauty of
Antarctica tend to draw sci-
entists back year after year,
and there are far more appli-
cants than positions.

The few forms of animal
and plant life that inhabit
the coasts of Antarctica and
its waters continue to inter-
est researchers.

One of the most impor-
tant biological programs is
continuing under the direc-
tion of ^Dr. Arthur *DeVries
and his wife, Dr. Yuan *De-
*Vries. They have discovered
*glycoproteins that prevent
t^he blood of Antarctic fishes
^from freezing even at low
temperatures. A broader un-
derstanding of these sub-
stances is expe^cte^d to have
an important outcome for
human patients suffering
from acute respiratory col-
lapse and in the development
of artificial lung^s.

Other scientists are study-
ing the surprising ability of
Adelie penguins to walk
enormous distances inland to
breed, surviving with no
food other than the body fat
they metabolize.

Inanimate qualiti^es of a
continent the size of the
United States and Mexico
combined also remain of
cardinal importance.

As the southernmost place
in the world, Antarctica pro-
vides an unmatched view of
the southern ^skies, including
the brilliant auroral displays
of the six-month Antarctic
night, cosmic rays and other
astronomic phenomena.

The drift of the continent
and the ice covering it are
under study with thousands
of instruments, including a
gra^vity meter so sensitive it
can detect a difference of
only a few feet in its distance
from the center of the earth.

Geologists are drilling ever
deeper holes—one is more
than 1,000 feet deep—to
study the origin and history
of the continent, not to men-
tion its potential energy and
mineral resources.

A few men have made a
hazardous camp this year at
the rim of the crater of an
active volcano, Mount Ere-
bus, to draw gas and lava
samples.

Weather in Antarctica,
which has a profound effect
on weather throughout the
world, is under continuous
scrutiny, and results are re-
port^ed widely.

The fact that Antarctica is
the windiest, coldest, driest
plac^e in the world is useful
for many experiments and
studies, and its total isola-
tion in winter has made it
*idea^j for investi^gating man's
immune responses in a per-
fectly healthy environment.

"The thrill of research *' is
heightened for everyone by
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the fact that Antarctica is
still largely unexplored," a
scientist said. "Even work-
ing every day, the radar-
equipped explorer plane
charting the terrain ̂ under all
that ice still ̂ has a very long
wa^y to go. How many other
places in the world are there
^where yo^u stil^l hav^e ^a ch^a^n^c^e^;^
of havin^g a newly discovered
mountain or microorganism
named after yourself?"

^We ^s^topp^ed i^n ^a w^i^nd^-^
blast^ed "dr^y valley" for a
whil^e, ^jus^t to collect ^som^e^
of the ^u^ni^que basa^l^t^ic *rocfe^s^
pitted, ^warped and ^poli^shed
by 200-mile ̂ wi^nds. The ̂ kind
of extr^aterrestrial asp^ect o^f^
the li^feless va^l^ley^s a^n^d mou^n-
^tai^n passes piqued a N^av^y^
he^licopter pi^lot to p^lan^t a
p^la^stic Christmas tree not
^far from the site of an old
helico^pter crash.

Sometimes s^uch tourist
stop^s prov^e ris^ky.

Our ^par^ty la^nded under
the snout o^f the Common-
wealth Glac^ie^r one ^day—a
*cftff of ice ^100 or so feet
hi^gh protruding into a shal-
low, r^oc^ky valley. ^As w^e^
wal^ked toward th^e ^glacie^r^
face ^from our two parked
helicop^ters, the ice to^wering
above us began to ru^mb^l^e,
perhaps d^is^turbed by ^the vi-
bra^ti^on of the rotor blades.

^As we ran out o^f th^e way
a huge section of the wall
collapsed and a deluge of ice
narrowly misse^d two o^f our
pilot^s.

Little doubt remains that
enormous resources in fuel,
minerals and food lie under
the ice and rock of *Antafc-
*tica and the waters surround-
ing it. But the men working
th^ere dread the day whe^n^
such resources are actually
found ^and ^E^xploitatio^n be-
gins.

In the minds of ^many An-
t^arctica i^s the last pure plac^e^
on earth—a land more valu-
^able as an ideal and a ^sym^-^
bol than as a source of
^wealth.

"Antarctic coal fields have
long been known," an Ameri-
can geologist said. "^Th^e re-
search drilling ship *Glomar
Challenger has found enough
natural gas and oil traces in
Antarctic waters to indicate
the probability of enormous
petroleum resources. But the
day we start pumping it out
is the day one of the last
refu^ges of man's soul will
die."

Throughout the continent
huts belonging to Am^ericans,
Britons, New *Zealanders, Jap-
anese and others display
posters ̂ -calling for ^a ban on
Antarctic whaling, for ^almost
all Antarctic hands are p^a^s-
sionate conservationists.

"There is real dan^ger that

The summer sun glows
Studies are in progress

someone will unilaterally be-
gin exploiting Antarctica
commercially when the temp-
tation grows too gr^eat," a
^Japanese seismologist said.
'^It is important that the Ja-
p^anese Government, amon^g^
others, commit itself soon to
a conservation policy here."

Actually, prospecting is go-
ing on despite the fact that
the continent is covered with
tee up to three ^miles thick.
Ther^e are rumors of impor-
tant 'Americ^an finds in the
Pensac^ela Mountain range.

Soviet scientists say t^here
is increasing evidence of re-
sources not only off^shore but
concentrated along th^e boun-
daries of former glaciation.

"The trouble is," a New
Zealand scientist said, "work
in Antarctica is very expen-
sive, and many people in the
world are not satisfied to
see money spent on pure re^-^
search. They want tangible
results, and nothing would
satisfy them more than see-
ing us strike oil or a gold
mine or something. So, de-
spite ourselves, w^e find *our-

*Tl^m N^ew Yor^k *^T^m
over the vast ice expanses that surround *McMurdo Station,
to determine ^whether the Antarctic ice cap is deteriorating.

se^lves thin^king of these
things."

For the moment quarrels
over territorial claims in Ant-
artica are in abeyance as
a result of a 1959 treaty.
Ele^ven nations, including the
United States and the Soviet
Union, signed that treaty,
and six others, the latest
East Germany, have acceded
to it. The treaty could lapse
in 1993, and enforcement
powers are provided.

Argentina, Chile, Britain
and N^ew Zealand are among
the nations claiming land,
some of the claims in con-
flict with each other. The
United States, while recog-
nizing none of them, has not
yet claimed any land itself,
although it reserves the right
to do so.

Actually, *fhe western and
mountainous part of the con-
tinent is already dominated
by the Americans, who main-
tain three or four ^permanent
bases and many summer sta-
tions and a summer force of
well over 2,000. The Rus-
sians oper^ate in large num-

bers in the east, on the vast
ice plateau and along the
coasts.

Old hands ev^en fear the
effects of touri^sm if *,it
should ever become popular.
At present commercial tour-
ism is limited to the occa-
sional—and expensive—visit
by a tour agency ship or an
Argentine vessel. There are
no hotels or commercial ac-
commodations.

"Sooner or later I'm e^x-
pectin^g the worst," an engi-
neer said. "There's no plac^e^
on earth like this, and for
^the wealthy it's the experi-
ence of a lifetime just to see
^the smoke plume above
Mount Erebus across the
*snowfields."

"But you know what will
happen?" he continued. "A
while ago a tour ship put ^In,
and an American woman vis-
iting Scott's hut here actually
h^ad the gall to t^ake ^a 60-
^year-ol^d can of cookies off
^* shelf^, taste them and pro-
nounce them deliciou^s.
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To Shar^e th^e Polar Wonders
J^ust Answer the Class^if^ied Ads

Dec. 31
A^n^yo^ne going to Antarcti^-^

ca, ̂ for ho^wever short a ̂ v *isit,
must pass a ri^gorous ^ph^ysical
examination. ^The tra^veler is
supposed to be able to carry
a 30-pound load at altitudes
abov^e 10,000 ̂ f^eet and in tem-
peratures in excess of 50
degrees ̂ below ̂ zero and keep
it ^up, i^f nec^essary, ^for s^ev-
eral days ^with neither food
nor sleep.

Actually no o^ne in our par-
ty, ̂ w^hic^h inc^lu^ded six report-
ers, who v^isited ̂ A^ntarctica
for eight days in December
under the auspices o^f the
National Science ^foundation,
had to work ^so hard. How-
ev^er, one of the visiting scien-
tists. Dr. Andreas *B. *^Rech-
*nit^zer, made a fairly good ef-
fort. I^n the ̂ 1^959-60 sea^son he
^had piloted the submersible
Trieste to the bottom of the
^Marianas Trench in the Pa-
c^ific Ocean—^35,800 feet—es-
tab^lis^hin^g a d^epth record. ^I^n^
^Antarctica thi^s time he
amazed younger colleagues
^by spending much of his time
in a ^wet suit, scuba-diving
u^nde^r the ice of th^e ^Ross
^S^ea.

Despite the preparations
the rep^orters found Antarcti-
ca exhilarating but exhaust-
in^g, particularly trudging
along in hea^vy clothing near
the South ̂ Pol^e at a ^pressure
e^quivalent to an 11,000-foot
altitude^.

A few ^years a^go ^hardy m^en
could reach the frozen fast-
ness of Ant^arctica only as
whalers and sealers, profes-
sional sailors or hand-picked
members of ^e^xploratory ex-
peditions. Today they are
doing it by answering classi-
fied advertisements.

The change has been
wrought largely by the Na-
tional Science Foundation^,^
which has shifted ̂ most of the
new construction and deve-
lopm^ent work in Antarctica
from the United States Navy
to a civilian ^contractor,
Holmes ̂ & *Narver, Inc., of An-
a^heim, Calif.

W^hen Holmes ^& *Narver
needs surveyors, cooks, bull-
dozer operators, ̂ engineers or
common laborers it adverti-
ses. That was how the grand-
son of the late ^polar explorer
*Adm. Richard *E. *Byrd came
to be at the South Pole this
year.

"I arrived in Antarctica in

By MALCOLM *W. BROWNE
T î̂ l̂ l̂ « *^N'^r^w Yor^k *Tim^P^Ä

O^ctober, 197^3, not a^s an ex-
plorer like my grandfather
but as a common laborer,"
said Robert *Byrd *Brey^er. "I
had a degree in business ad-
ministration, but that didn't
qualify me for any of the spe-
cialized jobs. I just answered
an ad by *H^&N in The Los An-
geles Times, and they accept-
ed me. I made no secret of
the fact that my grandfather
was Admiral *Byrd. and that
might have helped."

This year Mr. *Breyer, 2^6^
years old, was promoted to
^leader of the construction
crew finishing a station at
the South Pole.

^"As a child I lived in Los
Angeles, but used to spend
summer vacations in Boston

with my gran^dfather," he
said. "He died when I was 8,
but I remember his good na-
ture and jokes and his love
for this place. I had' always
thought the only way to get
here was in the Navy until I
^saw that ad."

An^other way of earning a
priceless trip to Antarctica
these days, apparently, is by
raising one's hand at th^e^
ri^ght time in an undergrad-
uate college class.

A number of students in
their early twenties, some of
them wom^en, went this year
merely by responding to calls
for volunteers. Some have no
i^ntention of continuing the
line of studies and regard
their presence more as a

Th^e N^ew Y^ork Tim^es^/^Malcol^m *^W. Brown^e

Bust of the polar e^xplorer at *McMurdo Station

Th^e N^ew Y^or^k Tim^e^»

Robert *Byrd *Breyer,
grandson o^f *Adm. Rich-
ard *E. *Byrd^, answered a
want ad to find a job as
a laborer in Antarctica.

novelty than as a privilege.
Though visitors to and res-

idents of Antarctica are
screened physically and psy-
chologically, a fe^w grow to
ha^te the strange environment
of six-month days and six-
month ni^ghts, of hurricane-
strength winds and bitter
cold and lifeless desolation.

Misfits sometimes become
drunks. Others bury them-
selves in underground tun-
nels and bunkers, where
there are bars, libraries, res-
taurants and even a bowling
alley, never looking at the
grandeur of the world out-
side for weeks at a time.

"But you can bet that most
of the people who end up in
Antarctica love it passionate-
ly or they wouldn't be here,"
a base executive said. "And
basically, those are the
people we want."

Ant^arc^t^ic^a is most^l^y life^-^
les^s, but ^th^e ^few animals
livin^g along its ^periphery
continue to enchant all com-
ers. The penguins, esp^ecially
^the little Adelies (named for
th^e wife of *Capt. *Dumo^n^t^
*d'Urville of th^e French Navy,
^who led an exped^iti^on t^o^
Antarctica in 18^37) are a^s^
inquisitive, ^friendly and ap-
^pe^aling as their caricatures.

^for *newsme^li, visitin^g the
*V^/edell s^eals proved the main
animal attrac^tion.

Durin^g the su^mmer s^easo^n^
mothers wea^n their pups and
^wa^nder awa^y ^from the rook-
eries to eat and get bac^k to
normal The ^grief-str^icke^n^
pup^s, which for the most part
have not ^learned to catch
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fish ^for th^e^mselves, how^l^
^with *u^nhappi^ness a^nd tr^y to
^ge^t p^a^ssive ̂ h^u^ma^n beings to
help ^fi^ll the emotio^nal and
gastronomic vo^id.

One such p^up tried to fol^-^
low m^e a lon^g distance,
moaning as he ^waddled over
the ice and making me ^feel
^ex^tremely ^guilty. ^In not
adoptin^g him I comf^orted
myself in the k^no^wledge that
*^Wedei^l *sea^is ̂ do ̂ not thrive in
captivity. They ^normally
ch^ew ice^, and when confined
i^n concrete they chew that
^too, rui^ning their teeth and
jaws.

Despite the nearly uni-
versal use of tracked sno^w^
vehicles, airplanes and heli-
copters in Antarctica, the
husky dog i^s still pullin^g^
enormous loads.

The dog sledge was retired
lo^ng ago by Americans in
Antarctica, ̂ and ne^xt year the
British base at Adelaide Is-
la^nd off the Palmer Peninsula
will trade in its huskies for
"tin dogs"—motor *tobagans.

But the husky is still in
service with Japanese teams,
and New Zealand's Scott
Base, which has 17 dogs of
its o^wn, plans to acquire the
British huskies.

"I suppose we have to ad-
^mit that it's partly ^a matter
of tradition," a New *Zealan-
*der said. "Antarctica without
huskies just wouldn't seem
right."

According to Nicholas
^Round-Turner, one of the
Scott Base team, the husky is
still valuable.

"A 90-pound dog ca^n pull
150 pounds 22 mil^es a day^,"
he ^said, "an^d *nis ^engin^e^
^doesn't stall at a tough ^mo-
ment. I doubt that N^ew Zea-
land will ever give up the
husky."

The Antarctic dog sledge,
^lightly built of wood, has not
changed in design or con-
struction in centuries—a fact
that esp^ecially endear^s it t̂ o^
traditionalists.

Teams of ^9 or 11 dogs ar^e^
usually used. They ar^e fed
fresh seal meat, table scraps
and the dried m^eat known as
pemmican. While they are
constantly fighting each ^oth-
er, they are very affectionate
to^ward human beings and ap-
pear to 'enjoy pulling sledges.

The dogs live outdoors,
even during the bitter cold
and bli^z^zards of the Antarc^-^
tic winter. In heavy storms
they curl up and let the snow
drift over them to form an in-
sulating blanket.

The awe of tradition that
p^ervades the precarious hu-
man comm^unities on Antarc-
ti^ca even today is partly the
result of a climate that

*Th^t *^N^tw ̂ Yo^r^k Ti^m^«
Fro^st coat^s the mustaches, beard^s ^and hair of men at the South ^Pole. Summer tem-
^pe^r^atures there hov^er around minus 10 degrees; in winter, they plunge to minu^s 100.

freezes history, visibly and
permanently.

The marks of all the early
explorers who came to the
lifeless ice desert were left
ind^elibly. The most startling
is ^a wooden cabin at Cape
Ev^ans, the last camp built
and used by *Capt. Robert *F.
Scott of the British Navy be-
^fore he ^and four companions
set out for the South Pole in
1^912.

All five reached the Pole,
only to find that the Norwe-
^gian explorer *Roald Amund-
sen had reached it by another
route a month earlier. All
fiv^e Britons perished on the
way back.

^Despite the passag^e of the
years the Cape Evans hut has
scarcely changed apart from
some weathering. Outside, the
mummy of one of Captain

Scott's huskies lies near its
water dish. There is still hay
in the pony stable, frozen
seal meat in the storage
room, piles of clothing
st^rewn around, letters and
magazines showing no signs
of age, and many shelves o^f^
canned food, including Hunt-
^ley ̂ & Palmer biscuits.

Laboratory equipment and
homemade seal-blubber lamp^s^
have rusted, but in general
it is easy to imagine the
doomed party as having left
a few hours before.

The few animals that ven-
ture inland from the relative

security of the sea are also
often preserved eternally.
Near the New Zealand camp
at Lake *Vanda, in a *snowless
"dry valley" 40 miles from
the c^oast, the emaciated
bodies of *crabeater seals are
often found.

According to the camp
leader, Des Сое, carbon dat-
ing had been done on some of
the carcasses and they
turned out to be more than a
thousand years old.

The human, animal and in-
animate relics are treated
with reverence by nearly ev-
eryone, and there has been
little vandalism or litt^ering.

"We all of us pray that
Antarctica will remain as it
is," a New *Zealander ̂ said,
"a^nd not just because we feel
Scott's ghost wherever we
go. Man's purity is somehow
tied up to this place, and
^must be ^guarded."

Cape Bird
chick

^(^Sp^ec^ial *Cr^sp^dt. *^N.Z.^P.A*.^J

SCOTT BASE, Dec. 10.
The first penguin chick ^of

the season was born at Cape
Bird yesterday.

Mr Paul *Sagar, of the Can-
terbur^y University field *sta-
*taion, re^ported the birth by
radio to Scott Base.

The Adelie penguin rook-
eries at Cape Bird, which
have been under study by
biologists at the nearby sta-
tion for *sveeral years, have
ben fillin^g rapidly as the birds
migrate back to their tradi-
tional ne^stin^g sites.

The population is no^w^
about 2000 birds.

Biscuits for
Antarctica

A record number of home-
made biscuits will be deliv-
ered to New *Zealanders in
the Antarctic this Christmas.
Fifteen members of the
Canterbury branch of th^e^
Antarctic Society have
baked 133 dozen biscuits and
four large fruit cakes, and
these will be flown to
*McMurdo Sound by United
States Navy Hercules.

^it is the twel^fth year that
the branch has provided
home^-made fare. Some of,
th^e biscuits will go to *Vanda
Station, and the rest will no
doubt be distributed where
possible to parties in the
field.
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Antarctic voyage
of discovery

Like a scholar delving into an an-
cient original manuscript, the scient^ists
on the *Glomar Challenger^'s epic voy-
ages in the Deep Sea Drilling Project
decipher the record of the earth's past
from cores extracted beneath the
ocean's bottom.

In early 1973, the *Glomar Challenger
drilled for the first time in the waters
off Antarctica, discovering, among other
things, that glaciation had begun on the
continent 20 million years ago, far ear-
lier than thought *(SN: 3/31/73, p. 204).

Now the drilling vessel has com-
pleted its second Antarctic voyage. De-
spite almost unending mechanical mal-
functions plus occasional *60-mile-a^n-
*hour winds, high seas and snow squalls,
the Challenger managed to drill four
holes and uncover an impressive variety
of scienti^f^ic information. It confirmed
the *20-million-year-ago glaciation, dis-
covered an immense layer of iron-rich
sediments, identified once-vigorous sea-
bottom currents, and detected evidence
for a former strong *circumpolar cur-
rent.

The voyage, Leg 35 of the *DSDP,
was conducted in February and March.
Co-chief scientist^s were *C. *D. *Hollister
of the Woods Hole Océanographie In-
stitution and Campbell *Craddock of the
University of Wisconsin. The ^National
Science Foundation funds the project;
the *Scripps Institution of Oceanography
manages it.

Like ^sand barges carrying a load of
gravel out to sea, ice shelves that break
off the Antarctic continent and become
icebergs carry pebbles and other debris
out onto the ocean. When the floating
ice eventually melts, this ice-rafted de-
bris sinks to the bottom and becomes
incorporated into the ocean sediments.
Its presence in sediment cores is an un-
mistakable si^gn of continental *glacia-
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Four dr^ill holes o^f^f Antarctica reveal pa^st currents, con^f^irm ancient ^glaciation.

*tion. The 1973 Antarctic drilling found
such glacial debris in sediment layers
20 million years old, and now the ^1974
voyage has found the same thing.

But there are some puzzling gaps in
the glacial record, and Leg 35 may have
helped discover why. The four holes
drilled this year and the eight last year
di^ffer in their glacial record according
to position. The key seems to be the
*63-degree line of south latitude. All the
sites south of 63 degrees had evidence
of glaciation back 20 million years. All
the sites north of 63 degrees had evi-
dence of glaciation back only to 5 mil-
lion years. "Looking at this," says
*Scripps geologist N. Terence Edgar, the
chief scientist for the entire *DSDP, "we
feel there was a strong *circumpolar cur-
rent *[begining about five million years
ago] that inhibited the northward flow
of icebergs."

Another finding sure to cause con-
siderable interest is a vast layer of iron-
rich sub-bottom sediments. Earlier voy-
ages of the Challenger found iron-rich
sediments in the equatorial Pacific. The
latest Antarctic voyage found the same
thing. "We found iron-rich sediments of
exactly the same description as found
earlier in the equatorial Pacific," says

Science Ne^ws,
Ma^y 18, 1974

Sno^w s^quall^s,
^hi^gh ̂ seas,
^strong winds
a^nd pesky
^mechanical
diffic^ultie^s cut
heavily in^to
ti^me ^for
drilling durin^g^
the *Glomar
Challenger's
^second
Antarctic
voyage.

*Scripps

Edgar. "It may be of immense value
and be spread over a tremendous area."
It is not yet known if the Antarctic
iron-rich sediments are *continous with
those in the equatorial Pacific, but, says
Edgar, "They could be of major eco-
nomic significance."

Difficulties of exploitation would be
immense, however. The iron-rich sedi-
ments were 400 to 700 meters beneath
the ocean ̂ f^loor, which is itself below
5,000 meters of water.

The Challenger's southern voyage also
found that thick sediment accumula-
tions off the Antarctic coast have been
sculpted by bottom currents for the last
30 to 40 million years. This process
may have begun when South America
and Antarctica separated, opening a
passage for the cold water of the *Wed-
*dell Sea to flow westward along the
continental rise of West Antarctica.
This current was found to have de-
creased in intensity since its inception. ^O

How ice tells Soviets
what past was like

Ice samples from a hole d^r^illed In
the Antarctic have ̂ given Soviet scien-
tists an insight ^into chan^ges in the
earth's climate over the past 20,000
years, accor^ding to papers published
by the *U.S.S.R. Academy of Sciences.

The borehole, begun ̂ four years ago
at the *Vostok research station, is now
about one kilometer deep. Even-
tually, the Soviets hop^e to penetrate
the entire glacier, which is some 3^%^
kilometers thick.

The scientists claim that the 500-
meter layer o^f ice t^hey have been
studying has grown during the past
21,000 years. And, they say, examples
taken ^from the bottom of the hole
s^how that at one time the temperature
of the Antarctic was five to six
degrees lower than it is today. There
was a period 1^4,000 years ago when
the temperature rose shar^ply, and it
was stabilized 10,000 years ago.
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Scienti^sts spent happy
^winter on the ice

Sept 6
The ̂ f^irst two ^women

^scienti^sts to ^spend win^-^
ter in Antarctic^a, Dr
Mary Alice *^McWhinnie
and ^Sister ^Alary Odile
*Cahoon^, ^would be de-
lighted to ̂ go back ag^ain
if they had the oppor-
tunity.

"I can't sa^y a^n^y other
^winter ^I rememb^er was a
happier one," said Dr
*McWhinnie^, ^and Sister
*Cahoon ̂ a^greed with her.

Both ^the American^s loo^ked
^f^it and had healthy comple^x-
ion^s and neat haircut^s, trim-
med by the local b^arber at
*McMurdo Sound, Chief *J.
Zimmerman. They used
special cream^s, which they

had taken ^with them, to
^shield their face^s a^g^ainst
^f^ierce ̂ wind^s.

"It ^was not a matter of
co^smetics, but to save the
^integrity of the ^skin, which
b^eca^me very dry," Dr
*^McWhinnie said.

^Neither of the women had
any misgivings at any time^,^
about spending eight mont^h^s^
in an isolated "all-male"

Frenchmen sail for
Antarctic

^(.^V^et^o ^Z^ea^lan^d P^r^e^s^s Assoc^i^at^io^n)

PA^RIS, Decemb^er 6.
Thirty^-fo^ur Frenchmen^, membe^rs of the twenty-fifth French

Antarctic e^xpedition have ̂ sailed from Hobart aboard the polar ship *Thala
Dan for Ter^re Adelie. The group, led by topo^graphica^l engineer^, Mr

Claude *Volck^, w^a^s followed by a second group of men. But whi^le the *firs^f^
group will spend all the ne^xt winter in the Antarctic, the second gro^up
^will stay in Ter^re Adelie only during the southern ^summer months of
December to February^.

It was on September 20,
1949, 25 ^years ago, that ^a^
group of 12 men left Brest
aboard the Po^lar ship Com-
mandant *Charcot taking the
^f^ir^st French winter Antarctic
expe^dition to Terre Adelie.
Since then, with the ex^-^
clusion of the period 1953 to
1955, France has sen^t a mis-
sion each year to the Antarc-
tic. Since 1956 ^the winter
camp ^-ha^s been establishe^s^
on Petrel Islan^d, just off the
Antarctic continent.

It.was on this island that
was set up, during the Inter^-^
national Geophysical Year,
the *Dumont *d'Urville *ba^>^se
where^, year after ye^ar and
depending on the credits
available, new buildings and
^laboratories ar^e added and
the living qu^arters improved.

The new winter e^xpedition
is called *^'^TA.25.^" The arri^-^
val is ^scheduled for about
December 20, if their *^àhip
c^an ma^k^e ^its way through
the ice which ^и usually
brok^en ^up at this time of
the y^ear.

Their ^arrival will touch
off celebrations among the
old winter team, led by Mr
Bernard *Barriquan^d, who
have been totally isolated
from th^e re^st of the world
for months and whose only
^news from ho^me ha^s come

by brief telegraphic mes^-^
sages.

While part of the ^new
team unloa^d^s the nearly 600
tons of material, the other
will immediately set to work
repairin^g and extending the
base during the brief sum-
mer months ^when the tem-
peratu^re rises to a relatively
^mild one of two degrees
above freezing point.

The work comprises
renovation of the bathrooms
and ^(Sa^nitary installations,
modification of the kitchen,
completion of interior
arrangement^s^, revision of
the radio ^a^erial, the build^-^
Ing of two new ̂ shelt^ers, the
con^struction of a new plat-
form for the air force supply
helicopter, and a complete re-
vision of the sea water de-
^salination plant.

An important programm^e^
of scienti^f^ic work will be
carried out — the biologists
^will tour the *archipelego,
checking o^n the 45 000 *peng-
*uir.^i. obser^ving and ringing
some.

F u r t h e r * ^ p l a c i o l o g i c a l
measurements will be t^aken
alon^g the coast^s! region,
comprising maintenance and
recording of markers indic-
ating the speed of ice move-
me^n^* and accumulatio^n of
snow,.

Topographical ^wor^k w^ill
be carried out ^at Cape *Prud-
*homme to establish plans of
ice free *roc^h^s on which
more buildings could be
erected. A road for motor
vehicles will also be traced
out.

Radioactivity measure-
ments will be carried out at
dif^ferent altitudes as well as
a photographic survey.

A special mi^s^sion, led by
R^obert *Guillard, will carry
out ground preparations on
behalf of the American polar
^programme offic^e of the
National Science Foundation
which want^s to recover the
wreckage of a *C130 aircraft
lost in 1^971 ^about 200 kilo-
metres from the French
base.

The French w^ill prepare a
landing strip and carr^y out
weather obser^vations and
ensure radio lia^i^son for the
arrival of an American re^-^
connaissance aircraft.

All this work will be
carried out near the *Dumont
*d'Urville bas^e while a smalt
group will operate about
1000 kilometres away, c^ar^ry^*^
ing out preliminary studie^s^
for more extensive oper-
ations to be carried out ^the
^ne^xt wî n^te^r.

community.
"The ^men ^(about 127 of

them) accepted us and were
very kind and generous," Dr
*McWhinnie said. "Scientists
are ^scientis^ts whichever
their sex and there is no
reason why healthy women
should not cope with the
conditions there."

The party of scientists, led
by Dr *McWhinnie, had a"
^heavy programme of w^ork
studyin^g mainly *krill, a min-
ute s^hrimp-like crustacean
which teems in the Antarctic
Ocean and is swallowed î n^
tons by baleen whales.

There was little leisure
time.

Sister *C^ahoon put on her
skis for a run only once ^and
^did not get nearly as muc^h^
knitting done ^as she thou^ght
^she might.

"My feet nearly froze on
the skis," she said, "and in
any case I preferred to go
down into the ice caves in-
stead of trying any more
ski-i^ng. I can always do that
at home."

S i s t e r *Cahoon, Dr
*McWhinnie and a Polish
member of the te^am, Dr S.
*Rakusa-Suszcewski, gave
lectures on aspects of their
work.

"We had hoped to develop
^a lecture series, but there
^was not time," Dr
*McWhinnie said.

They were there to work
and work they di^d, never
missing an opportunity to
^get on with the job.

^"But we believe the work
we accomplished was im-
portant from the point of
view of disclosing the mech-
anism of low temperature
adaptation by a wide range
of marine organisms — re-
latives of jellyfish to higher
fish, including several crus^-^
taceans such as *krill and
starfish," Dr *McWhinnie
said.

Winter was the better
time for sustained, ̂ ste^ady
work, she added.

"In summer it i^s a dizzy
place down there. People are
coming and going all the
time, all so busy. It is like a
three^-ring circus."

The women did not feel
cut off from "civilisation."

Bo^th women will now
return to their ^jobs, Dr
*McWhinnie to De Paul's
University, Chicago, where
she is a professor of biologi-
cal science, and Sister
*Cahoon to the College of *St
*Scholastica, *Duluth, M în-
nesota, where she is a
teacher. It would not be
easy to settle down at fir^st,
they said.

"It is a matter of ad^just-
ing to a very different serie^s^
of responsibilities, horsing
around and doing a thousand
thing^s instead of getting on
with a particular kind of
work, as we did at Antarc-
tica," Dr *McWhinnie '̂said.



и DECEMBER 1^97^4

An^tarcti^c
Re^searc^h

*M.A. *McW^f^f^lNNIE

The Marine Tech^nology Society

Journal June 1974

*^J^^ hough Antarctica is the coldest place on earth,
*^A^A serious and vigorous re^search programs are *con-

*^^L *^^^Lducted in all the natural sciences by United States
scientists and technicians both on the continent and in the
seas around it.

This continent centers on the southern end of earth
and lies almost wholly within the Antarctic Circle at
66° *37's. It has an ice cap with an average thickness of one
mile and occupies some five and one-half million square
miles. The continent, an inhospitable and nearly abiotic
land m^ass, is surrounded by some 12 million square miles of
southern *circumpolar waters which are strikingly rich in
animal life.

Presently, t^he United States conducts research from
its four permanent stations, *McMurdo, Pole, *Siple and
Palmer; a surface camp remains at *Byrd Station, and
numerous parties criss-cross the continent in pursuit of
polar knowledge. The seas are currently studied by use of
Coast Guard ice-breakers and the ship *R/V Hero. Through
10 highly productive years (1962 to 1972) the research ship
*Eltanin served as a *multidisciplinary, well-equipped plat-
form for the conduct of studies in physical oceanography,
geology, marine chemistr^y, meteorology, upper atmosphere
physics and biology. Th^rough that time, 55 cruises totalled
2,833 days, and more than 370,000 nautical miles were
traversed during which study was conducted in the *Weddell
and Scotia Seas, the South Atlantic Ocean, through the
South Pacific and into the western reaches of the Indian
Ocean. The work accomplished throughout those years is
the subject of one complete issue of the Antarctic Jo^urnal
o^f the United States (Vol. 8 No. 3, 1973). The area covered
by that ship is shown in figure 1. Under a cooperative
arrangement with Argentina, this ship will return to south
polar waters and studies will be resumed in 1974 to
continue toward the achievement of the ori^ginal goal of a
complete south *circumpolar investigation of the biota and
the physic^al and chemical phenomena of that least known
part of the world's ocean.

^m ̂ Л *^/^h^i^k ̂ U.S. expeditions were made earlier to the
*^%^/*^Ж^/ Antarctic, coherent and comprehensive *U.S. re-

search projects have been continuous only since
the International Geophysical Year of 1957-1958. Called

*Figui^e 1. Tracks of 55 Cruises of the *USNS *E^ltanin completed î n^
south *cir^cumpolar w^ater^s between 1962 ^an^d 1972.

collectively the United States Antarctic Research Program,
they are funded by the National Science Foundation.
Logistics support is procured from the *U.S. Navy and,
increasingly, by contract with private firms.

Freedom of Access

The Antarctic Treaty, drawn in 1959, provides a
strong base for the hope eloquently stated by Richard *E.

^D^r. *McWhinnie^'s article i^s from a lecture presented to the Great
L^a^kes Section of the Marine Technology Society, November 15,
1973.

Fi^gu^re 2. L^ate aust^ral ^summer view of *McMurdo Station on Ro^s^s^
I^sl^and, Ant^arctica.

Photo: Courtesy of the National Science Foundation.
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*Byrd after his first expedition in 1928 that this Antarctica
shall b^e set aside for peace. The original signatories to the
treaty were Argentina, Australia, Belgium, Chile, France,
Japan, New Zealand, Norway, the Union of South Africa,
the Union of Soviet Socialist Republics, the United
Kingdom and the Unite^d States of America; acce^ding to
the treaty since its 1961 ratification are Czechoslovakia,
Denmark, The Netherlands, Poland and Romania.

D^r. *McWhinnie a^nd Si^ster М^ату Odile *Cahoon stu^dy the ^respi^ra^t^ion
of Ant^arctic invertebrates at *McMurdo St^ation. They will be t^he
first women to remain the winter months at *McMurdo Station.

Official *U.S. Navy photograph by *PH2 E. *R. Smith

The treaty reserves Antarctica exclusively for
^peaceful purposes. Military activities, aside from support of
peaceful functions, are expressly prohibited. International
cooperation, expressed in joint scientific programs and in
exchange of data and personnel, shall be freely practiced;
no acts or activities during the tenure of the treaty shall
constitute the basis for any claims of sovereignty; nuclear
explosions are prohibited; free exchange of observers
among treaty nations shall be the right of any party to this
treaty, and observers shall have complete freedom of access
anywhere in Antarctica. This international act establishes
the foundation for the continuation and development of
further cooperation on the basis of freedom of scientific
investigation, and it supports protective conservation of the
Antarctic.

Scientists from Argentina, Australia, Chile, Japan,
Germany, New Zealand, South Africa and the USSR have
participated in U.S. programs and have conducted studies at
U.S. Stations or aboard our research ships; a Polish scientist
^will work in marine biolo^gy at *McMurdo Station during
1974. Reciprocally, U.S. scientists work at Russian Stations
and aboard their research ships.

Antarctic Shrimp

Among the fauna native to the antarctic regions are
seals, whales, penguins and winged *birds,all of which derive
their food from the surrounding seas. These waters sup-
ported the stock which became the basis of the large
whaling industry from the early 1900s until excessive
exploitation so decimated the whale populations as to
render such efforts uneconomical. However, at least two
nations continue to harvest whales and, in addition, have
turned to harvesting the principal food upon which they
once fed, *krill. This unique shrimp of antarctic waters,
*Eupha^usia superba, represents one of the largest protein
supplement in animal and perhaps human food. These
animals occur in dense swarms of great size often reaching
several square miles in area. With appropriate netting
methods from a small fleet of ships, significant harvests

Only intensive research concerning life cycles,
reproductive rates, *survivability, annual yields of a
*harvestable size and density of age classes of *krill
^will permit wise and non-decimating use of this
source of animal protein.

could be made. Over 200,000 tons of *krill are reported to
have been taken during the austral summer of 1972/73.

While luxuriant in animal density, the antarctic
marine ecosystem is relatively less diverse than others of the
world's oceans. Characteristic of ecosystems of low
diversity is a relatively low degree of stability ; perturbations
within such systems result in more widespread effects on
higher levels of organisms which depend upon a primary
food source such as is the antarctic *krill population. Only
intensive research concerning life cycles, reproductive rates,
*survivability, annual yields of a *harvestable size and density
of age classes of *krill will ^permit wise and non-decimating
use of this source of animal protein. It can be anticipated
that the near future will show an increase in the intensity of
study of this significant pelagic and oceanic population on
an international basis.

^* *^^ he bottom dwelling organisms *(benthic fauna) also
represent a rich community and they are known to

*^JL be more dense near the continent's edge. Common
are sponges, soft corals, *polychaete worms, *brachiopods,
*bryozoa, molluscs and *echinoderms. Quite *expectedly the
dominant species vary according to the character of the
bottom sediments and currents. The former range from
exceedingly fine glacial silts as in front of the great Ross Ice
Shelf, to completely rocky bottoms and swift northward
currents as along the east side of the Ross Sea off the shores
of Cape *Colbeck.
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Lookin^g i^n a ^south-weste^rly di^rection from the St̂ a î La^ke area wit^h *M^cMurdo Sta^t^ion ^and Observation *НШ in t^he *midground and pa^rt of the
Ro^yal Society Mountains in the bac^kground.

Further Studies E^ssen^tial

A luxuriant bottom fauna is found also in the
*Bransfield Straits west of the Antarctic Peninsula and in the
*Weddell and Scotia Seas. A rich *benthic fauna reflects high

productivity of surface waters and their contribution to
organic sources which are essential to support that fauna.
The elucidation of the details of energy flow through the
antarctic ecosystem has been the object of *U.S. biological
studies for many years. This information coupled with a

*••

National Science Foundation Ch^alet with the flags of the countries
of the Antarctic Treaty flying in the foreground.

*^v

^•

*We^ddell ̂ se^al ̂ a^nd pup at the Tu^r^tle Rock ̂ se^al colony at the ed^ge of
the Pressure Ridge.
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more complete understanding of the biology of *krill must
be in hand if man is to use these biological resources wisely.
Penguin and seal populations are also under extensive
investigation as are the biochemical mechanisms of low

Aerial photo t^a^ken over Queen Alex^andria R^ange.

^-

temperature adaptation of a number of different species o^f^
invertebrate and vertebrate animals. Since the beginning of
the United States research effort in south *circumpolar
waters, animal collections have been maintained at the
Océanographie Sorting Center of the Smithsonian Institu-
tion in Washington, *D.C.

In contrast to the biological populations in its sur-
rounding seas, the antarctic continent is extremely ̂ poor in
native species. Seals and birds breed at the continent's edge
but derive their food from the sea. Some 60 species of
wingless insects have been described from micro-niches
located in dry *outcroppings usually near the coast, but no
native higher organisms have colonized this frozen land
mass. Study of freshwater lakes, permanently frozen over,
has just begun. In contrast, geology, *glaciology, upper

Adult A^d^elie pen^gui^n in the Cape *Roy^ds ̂ roo^kery on Rose I^sland,
Ant^a^rctic^a.

Left to ri^ght, Sister Odile, Dr. *McWhinnie and Denni^s *Schenbom.
T^hey are collecting *krill ̂ samples ̂ from a hole in the solid ^sea î ce
approximately three miles from *McMurdo Station.

atmosphere physics, and meteorology have been the
principal ̂ areas of investigation at the permanent stations on
the continent.

*^[ ut Point on Ross Island stands as a sentinel to the
I north end of *McMurdo Station, the main *U.S.

*^^^L *^^L scientific and staging center for its other stations
and for field parties working in Antarctica. The personnel
working at, and those passing through *McMurdo, range
from a little over a thousand in the austral summer to about
200 through the southern ^winter.

*McMurdo Station is served throughout the austral
summer by airplanes which land at Wi^lliams Field on ^a^
permanent ice-sheet, the *McMurdo Ice Shelf, which extends
south and to the west between Ros^s Island and the Royal
Society Mountai^ns of the *Transantarctic Mountains. A
traveler from the air field to *McMurdo Station passes Scott
Base of New Zealand, only two miles from *McMurdo; both
stations lie in the shadow of the glacially covered *Mt.
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Erebus, an active volcano two and one-half miles high.

*McMurdo Station (Figure 2) is a conclave of buildings
includi^ng the National Science Foundation's "Chalet," an
administrative building providing an auditorium and of^f^ices
with radio communication to the *U.S., a naval administra^-^
tion building, power plant, ̂ post office, maintenance build-
ings, a field party supplies center, dining and housing
facilities, a chapel and the central reason for the station, its
scientific laboratories. The *Eklund Biological Center
competes with many well-equipped and efficiently designed
laboratories in the United States and permits a diversity of
biolo^gical and biochemical studies to be conducted near the
site of biological collections in adjacent *McMurdo Sound.

While it is less than 20 years since the United States
has been engaged in extensive investigations in the Ant-

*'

Vict^oria La^nd Trans-An^tarctic Mountain^s ne^a^t the *D^iy Valleys.

AGI *W.H. Murphy launches a weather balloon over *Hallctt Station,
Antarctic^a.

arctic, an impressive body of knowledge has been devel-
oped. It seems clear that this work will continue, and
perhaps at an accelerated pace, as discoveries serve as
stimulants to increased investigations and as more nations
enter into the pursuit of the unknown which still charac-
terizes the seventh continent on Earth. ^P^C
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Japan Antarctic Team
Finds 82 Meteorites

TOKYO ,̂ Dec .̂ 20
The Japanese Antarctic ^win-

tering team has collected 82
*meterites in Antarctica, ac-
cording to a report reaching
the Education Ministr^y here

The ^discovery was made in
an area extending over nine
square k i l o m e t e r s near
*Ya^mato Range, 300 kilometers
^south-southwest of Japan's *Sho-
*wa Base.

It was the first time that
so many meteorites had been
discovered in Antarctica at a
time t^he ministry said.
^The team's *Yama^to moun-

tain^s survey group established
a base camp near the range
on Nov. 24 and searched the
a^r^ea.

The group found 82 mete-
orites, five of them larger than
10 cm. acro^ss. The biggest one
was shaped like a pumpkin
and measured 20 cm. in dia-
meter and weighed four kilo-
grams.

All of the meteorites had
^b^e^en lying scattered over the
^surface of the ice. Seventeen
of them were discovered in an
area wit^hin a radius of 50 me-
ters.

*The *number *of *meteorites
*discovered *so *far *by *forei^gn
*expedition *teams *totaled *only
*six— *one *by *a *French *team *in
*1912 *near *Adelie *Coast, *two
*by *a *Soviet *team *in *1961 *near
*Lazarev *Base, *three *by *an
*American *team *in *19^64 *in *the
*Thiel *Mountains *and *near *the
*Neptune *Range.

*A *Japanese *team *found *nine
*meteorites *near *the *Yamato
*mountains *in *November *1969,
*^and *another *Japanese *tea^m^
*di^scovered *11 *others *near *the
*same *area *in *^November *last

*The *concentration *of *met^e^-^
*orites *in *the *area *apparently
*result^ed *from *a *"meteorite
*shower^,^" *a *phenomenon *of *a*
*shooting *^star *e^xploding *and
*showering *a *particular *plac^e^
*with *splin^ters, *Takeshi *Naga-
*ta, *director *of *the *National
*Institute *of *Polar *Research
*said.

*Nagata *and *other *experts *of
*the *institute *believed *that *the
*finds *would *be *Of *particular
*value. *Such *snow-preserved
*specimens *are *kept *much *freer
*from *natural *chemical *action^'^
*of *the *earth *surface *elsewhere^,^
*they *said.

Items given for
Antarctic ^wing

Sept. 27
^The n^e^w Ant^arctic

wing of the Canterbury
M^u^seum ̂ wa^s plann^ed to
be a na^t^ional and inter^-^
^national disp^l^a^y^, M^r^s^
Myrtle D^uff told ^mem-
ber^s of the C^a^nte^rbur^y^
Tra^vel Cl^ub ye^sterday.

Mrs Du^f^f spent fou^r^
^mont^h^s ea^rlier this year ^vis-
itin^g most o^f the 10 An^t^arc^-^
tic Treaty na^tions with her
husban^d^/ Dr ^Rog^er Du^f^f, the
director of the C^anterbury
•Museum.

*Christchurch had been the
sta^r^ting point for Antarctic
exploration since t^he very
early days, sh^e said. The
museum had received sup^-^
port ^from the New Zealand

G^ove^r^n^ment and mus^eums
and ^A^ntarctic ex^perts in t^he
countries t^hey visited.

"We acco^mplished, we
ho^p^e, ^quite a lot," Mrs Duff
said. Many artefacts were
^given to th^em and promises
o^f help ^made.

Althoug^h it was not ̂ pos-
sible to obt^ain genuine relics
of the Amundse^n^'s explor^-^
ations in Norway they were
able to obtain r^eplicas used
for a *B.B.C. programme for
a nominal price in London.

The whaling ^(^entre of
Bedford, New E^ngland, was
fascinating, ^she said. Tho^u^-^
sand^s of ships' logs had
been pres^erved, many of
them mentio^ning New Zea-
land.

In New York, *Lindblad
Travel gave *$^US30,000 for
the Antarctic wing.

Ice driller^s well
^satisfied

Dec. 9
Four Ame^r^ican scienti^st^s returned from

t^he Antarctic last week satisfied that after
drillin^g t^wo 100m holes in the ice, they ^will
be able to drill throu^gh the Ro^ss Ice Shelf
ne^xt year.

Dr Robert H. *Rutford, thé
director of the Ross Ice
Shelf Project, part of the
United States Antarctic Re-
search Programme, said the
drilling was to obtain infor-
mation on temperature
changes.

There was now ̂ f^irm data
to work with instead of just
theory.

The drill us^ed wa^s light,
and specially designed to b^e^
transported in a light air-
craft such as the Twin
Otter.

Dr *Rutford said that h^e^
and his companions, Dr
Che^ster *Lahgway, a *glacio-
*logist, Mr John Rand, an
engineer, and Mr Jim *Cra-
*gin, a chemist, would be in
the United States for a few

Icebreaker F^uji
Sets Out for
Antarctica

Nov. 2^6^-
The icebreaker Fuji left To-

kyo for Antarctica Monday
with the 40 member^s of the
16th wintering team he^aded
by *Takao *Hoshiai.

The ship is sche^duled to
reach the Antarctic lat^e in
December after calling at
*Fremantle ih Australia for re-
^fuelin^g.

The icebreaker will carr^y^
supplies and the 16th *winter-
**ing team to Japan's *Showa
Base and will start on its way
home late in February with
the members of the 15th win-
tering team.

A feature of the 16th team
is to place empha^sis on a sur-
vey of the environment in the
Antarctic. For thi^s purpose,
*Tadaaki *Watanabe, 28, a tec^h-
nical official of the Environ-
ment Agency, is taking part
in the expedition.

*Hoshiai said that t^he 16th
team would bore the ice u^p to
the depth of several hundred
meters to study the ̂ histor^y of
the glacier.

months. Then they would go
to Greenla^nd, where they
would ^«test a larger drill
before using it to drill
through the Ross Ice Shelf
later next year.

The larger drill, which
would have to be carried in
a Hercules, was ex^pected to
drill a 30cm diameter hole
through the *450m-thick ice
shelf in about a week. It is
hoped to reach through the
275m of water beneat^h the
ice and into the sediment.

The hole will a^llow vari-
ous instrument^s to be sent
down and samples brought
up for analysis. The cores
will be studied.

The team ^f^irst drilled a
100m hole at the South Pole,^,^
then moved to about the
middle of the Ross Ice Shelf
to drill the second hole. The
drilling team next year will
include a New Zealand rep-
r^e^sentation from the océano-
graphie section of the
*D.S.I.R. and Victoria Univer-
sity of Wellington.

Antarctic
ches^s

July 11
Th^e fir^st of th^e wint^ers

I^ntercon^t^i^nental *che^»^s
tournaments for pl^ayer^s at
*^McMurdo Station will be
held on Sa^tur^day morning
ag^ain^st a ^five^-man ^team
from the Canterbury
Ches^s Club.

In the l̂ a^st fe^w ^weeks,
^t^h^e *McMur^do tea^m h^as a^c^-^
celerated ^i^ts training pro^»^
^gr^amme with matches
against teams on C^ampbell
Island, at the Sout^h Pol̂ e^
Station, *Vostok Station ,̂̂
and at *Molodezhn^aya Sta^-^
tion^, the main Sovî e t̂̂
centre In the Antarctic.

The match^es ^are play^e^d^
b^y ra^di^a

The *McMurdo team
s^hould have a goo^d chance
this year as It is bea^de^d '̂̂
by the Russia^n e^xch^an^ge
scî entist ba^se^d there.

Seals Don't Drink Water
Fur seals do not drink. The^y^

absorb water directly throug^h^
their por^es.
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Big Oil Deposits Indica^ted
Beneath ̂ Nor^we^gian Sea

By WALTER SULLIVAN
T^h^e N^ew ^Yor^k ^Tim^«

The ^discovery ^of high-qualit^y^
oil at t^wo widely separated
sites *^jn the Norwegian Sea has
raised the possibility that^- e^x-
tensive petroleum de^posit^s lie
b^eneath those deep-sea areas,
between Norway and Iceland,
far fro^m what are generally
con^sidered territorial waters.

The most recen^t o^f the two
finds was made by the Ameri-
can research ship *Glomar Chal-
lenger, which, in August and
September, drilled 16 holes
deep into the floors of the Nor^-^
wegian and Greenland Seas.

Among the many findings
made by exa^mining material
withdrawn from these holes
was evide^nce that a land bridge
linked Europe and North Amer-
ica lon^g after those contin^ents
had begun drifting apa^rt.

This would explain the simi-
larity between North American
and. Europe^an mammals of t^hat
period, from 30 million to 50
million years ago, a feature of
the fossil re^cord that has long
puzzled scientists.

The ^second, earlier oil find
wa^s reported some months ago
by Soviet scientists who had
been working from the research
*^shipAkademik *Kurchatov north-
east of Iceland. They found oil-
bearing sediment at the south-
western end of the Jan *Mayen
Ridge, which reaches toward
Iceland fr^om Jan *Mayen Island.

The *Glomar Chal^lenger hole
that produced oil was one of
five that the vessel drilled on
the *Voring Plateau. This seems
to be a deeply submerged ex-
tension of the continental ^shelf
some 20^0 miles off the Norwe-
gian coast.

In the six years since the
American ship began drilling
into the floors of t^h^é vario^us
oceans, efforts have been made
to avoid ru^ffling the feelings of
other nations. Drill sites wer^e^
canceled when nearby coun-
tries objected, and scientists
from land^s nearest ̂ th^e t^arget
areas have been included in the
scientific team on board.

This time, however, Norwe-
gian officials expressed dismay
when new^s of ̂ t^he find reached
them. It appears that a Norwe-
gian particip^ant in ^the project

b^ad notified the Norwe^gian ^Pe^-^
tr^ole^u^m Directora^te of ̂ t^he p^ros-
pective sites. A re^ply, obj^ecting
to t^he site selectio^ns, w^as s^e^nt
by ship mail and ̂ n^ever reached
t^he Challenger.

The episod^e ha^s ^reinforced
^the fea^rs of *oceanogra^phers
that narro^w national con^sid^e^r^-^
ations ̂ o^re *^^npos^r^ng ever *gr^çat-
*er limits, on their activities.
They poi^nt out that the *Glomar
Challenger pro^gra^m has *Ье-
*co^r^te i^ncr^easingly international
in c^haracter. While the United
^States is it^s chief supporter,
^substanti^a^l contributions to î t̂ ŝ
budget are made by the Soviet
Union and West Germany.*.

T^he r^ecent set of drillin^gs,
3^8th in th^e series, was ^l^ed by
two scientists: Dr. *Manik *Tal-
*^wani, director ^of the *Lamont-
*Dofaerty Geological Obs^er^vato-
ry *ef Columbia University, and
Dr. *^Gleb *Udintsev of the Soviet
In^s^tit^ute of *Oceanology in Mos-
cow. The ^ship is now *dri^tling
i^nto the At^lantic ̂ floor on a sec-
tion from ̂ Amsterdam to Rio de
Janeiro.

The ̂ sh^ip's oil-producing hole
was drilled into an accumula-
tion of ^sediment more than a
mile thick beneath about 4,̂ 800
feet o^f water. The sediment has
accumulated between the con-
tinental shelf to the sout^hea^st
and a "retaining wall" of eru^pt-
ed rock to the northwest.

It now seems ̂ likely that this
is an extension of the North
Sea sediments that are also ri^ch
in oil and gas. The "retaining
*v^/al^l" is thought to have been
formed by eruptions that oc-
curred along the line of cleav-
^a^g^e when Greenland and Nor-
way first started pulling ^apart,
some 55 million year^s ago.

The drill penetrated 1,504
feet before clear indications o^f^
o^il forced a halt. The project
doctrine re^quires a halt when-
ever oil is encountered so as to
.avoid an accidental "blow-out"
leading to severe pollution.

However, gas, mostly meth-
ane with some ethane, was
already evide^nt in the hole at a
depth of 165 feet. T^he oil was
^of low-sulphur content. In their
^preliminary report the scien-
tî st̂ s ^said:

"We do not ̂ know how much
oil is present, and certainly
have no knowledge whether it
is present in commercial^ly use-
ful quantities. We do beli^eve
that the presence of oil i^n ^t^hi^s^
*deep-watei^1 area is very impor-
tant, and could have far-reach-
lag Implic^ation^s."

It is now suspected t^hat the
recently discovered oil *reser-

^'drill *^sitM
*^Rgur^es are in fatho^ms ^X ^N *^\\BA^R^ENrs

*^G^ree^man^djea *^/^> *S^H^£L^F

*T^t^a *I^t^o^w *Y^*rk Ti^mi/O^d. *^« ,̂ ̂ N^7^4

D^r^illi^n^g i^nto the Norwe^gi^an Se^m has dî sclo^sed an oll de-
po^sit ̂ hi the sea floor beneath ̂ 4^300 feet of wate^r a^nd
ha^s ^shown that the *Iceland^-Faeroe Ridge once linked

Europe and North A^merica.

voi^r^a on opposite sides of the
A^tlantic were forme^d when
th^at oc^ean w^as narrow and
sh^allow. They would then have
been ^split apart and carried,
^slowly subsiding, to opposite
sides of t^hat ocean, accounting
for the de^posits off New Eng-
land, Nova Scotia, West Africa
and the North Sea-Norwegian
area.

In recent months vast d^epos^-^
its have been found beneath
shallower ̂ area^s of the Norwe-
gian she^lf, the mo^s^t recent
about 110 mile^s wes^t of *So^gne
Fjord in 530 feet of water. Its
recoverable potenti^al has been
put at two billion barre^ls of oil
and 50 billion cubic meters of
gas.

A^mong ̂ t^he c^o^nclusions based
on an^alysi^s of materia^l brought
up from the recent d^r^ill holes is
t^ha^t ice sheets be^gan disc^harg-
ing icebergs into the Greenland
Sea at least 10 million years
ago—not three million, as pr^e-
viously believe^d.

^Holes were drilled on bo^th
flanks of the ridge that extends
from Iceland to the *Faeroe Is-
lands ^a^nd on to the British
Isle^s. Evidence was found that
this ridge stood above se^a level
30 million years ago.

It was apparently a c^ontinuou^s^
land bridge, sinc^e micro^scopic
fossils from its nor^th flank
show no evidence o^f a connec-
tion with the Atlantic Ocean of
that time. T^he change in ocean-
ic circulation that followed
subsidence of t^his barrier, some
suspect, may have set t^he sta^ge

for the su^bsequent ice ages.
The Soviet find of oil-bearing

sediment on ^a ridge north of
Iceland seemed to con^tradict
the view that central oceanic
areas have a^ll been formed by
the volcanic a^ctivity associated
with opening of th^e ocean, and
should not have sedimentary
rocks.

The drill ship sank five holes
into that feature, the Jan May-
en Ridge, and it was concluded
that it was a continental sliver
torn o^f^f the coastal shelf of
Greenlan^d some 25 million
years ag^o.̂ -

It was then, ̂ accordi^ng to the
current reconstruction of thos^e^
events, that the Norwegian Sea
stopped opening and that such
activity leaped 100 miles to the
west, pulling .the Jan *Ma^yen
Ridge away ̂ from Greenland.

Iceland is the current focal
point of spread^ing geological
activity m the North Atlantic.
Layers of volcanic ash were
found at all levels in all 16 d^r^i^ll
holes, being most marked in the
holes nearest Iceland. It thu^s^
appears that the volcanic erup-
tions tha^t have marked that
islan^d^^ r^ecorded history contin-
ued with^out ma^jor ^i^nterm^i^s-
sion since its bir^th.

Lo t̂̂ s of Ic^e
Th^e Greenl^and ice^c^ap a ^gre^at

^f^lat dome *erev^a^s^se^d on t^h^e ed^ge^s,
co^vers 700,000 ̂ sq^u^are ̂ mile^s ̂ a^n^d^
in place^s i^s mo^re than 11,0^00
^f^eet th^ick, ac^cor^din^g to t^he Na-
tion^al Geo^g^ra^phic So^ciet^y.
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Ancient Whale Meat Cache Foun^d
Anchora^ge Daily Times

Dec. 24
FAIRBANKS — An ancient

cache of whale meat has been
found on St. Lawrence Island
near where the frozen, well -
preserved body of an Eskimo
woman estimated to be some
^1,600 years old was earlier
^discovered, and scientists are
using two techniques to deter-
mine the age of the meat.

The m e a t cache was
uncovered by Nathan *N^umwik
of St. Lawrence Island village
of *Savoonga while digging for
fossil ivory in the permafrost
of *Kialegak Point near
Southeast Cape.

The discovery in August was
brought to the attention of a
party of National Park Service
and University of Alaska
ant^hropologists mapping for-
mer dwelling sites nearby.

In addition to the whale
meat, the cache also contained
a walrus hide rope, sealskin
^poke *containg carved ivor^y^
birds, and a fox carcass, said
George Smith, a Nationa^l Park
Service employe who is doing
graduate work in anthropolog^y^
at the University of Alaska.

Other members of the ра^пу
were *Zorro Bradley, a
National Park *Servioe resear-
ch anthropologist and adjunct
professor at the university,
and Ron *Kreher and Terry
Dickey, also doing graduate
work in anthropology.

Samples of the whale meat
have been sent to the
Smithsonian Institution for
radio - carbon dating and to Dr.
*Aidan *Cockburn, president of
t h e * P a l e o p a t h o l o g y
Association of Detroit, for
dating by a new amino acid
techni^que.

All living tissues absorb
r a d i o c a r b o n . S i n c e this
element dissipates at a known
rate, it is *possible'to determine
the approximate age of an
organism by its radiocarbon

This was the technique
employed by the Smithsonian
Institution and Physics Depar-
tment of the University of Pen^-^
nsylvania to determine the age
of the body found at the
*Kialegak site on St. *Lwrence
^island. Working independen-
t l y , t h e t w o i n s t i t u t i o n s
developed overlapping age
range estimates.

"It was a b e a u t i f u l
correlation," said Bradley.

R e s i d u a l a m m o acids
und^ergo change as fossil
^p^r^o^tein d^egenerates. The new

THEY^'RE LOOKING INTO PAST
Anthropologis^t *Zorro Bradley, foreground, and
Bradley *Gologergen of *Savoonga examine low
coastal cliff at *Kialegak Point on St. Lawrence
Island where woman's body estimated to be 1,-
600 years old was recently discovered. (National
Park Service Photo)

*oatmg technique consequently
is based on the condition of the
residual acids in the material
and rate of its degeneration.
The current tests of the whale
meat wi l l enable scientists to
cross - check this new d^ating
method a g a i n s t the older
radiocarbon method.

A portion of ^the meat also
was provided W i l l i a m A.
*Galster, associate *zoochemist

at the University of Alaska's
Institute of Arctic Biology,
who intends to compare the
^amount of heavy metals in the
*ussue with that in the tissue of
freshly - taken marine mam-
mals.

The naturally mummified
woman's body was found in

1972 in Eskimo hunters as it
was washing out of a low cliff
on the *Kialegak Point beach.
The hunters removed the body
from the c l i f f , *reburied it in
permafrost on the tundra
above, and informed Bradley
of their discovery. W i t h their
help he disinterred the body
and arranged for its shipment
to the Fairbanks campus
where it ̂ is being preserved in
freezer facilities. Ultimately it
will be returned to *St Lawren-
ce Island for f inal burial .

Smith and Dr. Michael Zim-
merman of the University of
Pennsylvania, who made a
study of the *tatoos on the arms
and hands of the mummy, in a
report noted the absence of any

*tatooing on the face. "This is
unusual," they wrot^e, "in that
on St. Lawrence Island it was
customary for Eskimo women
to have chin and - or cheek
*tatooing."

It was the finding of the body
t h a t led to t h i s year's
*archeological work and the
new discoveries at *Kialegak
Point. Inaddit ion *toexamini^ng
the cache of whale meat and
other items, the National Park

'̂ •Service and University of
Alaska field party also inter-
viewed a number of residents
of *Savoonga to try to lear^n^
more a b o u t the former
residents of *Kialegak Point.

"A fe^w interesting stories
were told about the *Kialegak
people, but for the most part
the people of *Savoonga knew
little about this area or its
people," say the *reserachers
in a preliminary report.

A literature search also tur-
ned up litt le, and the resear-
chers concluded from *theirfin-
*dings, "Even from this
precious little we can most
definitely say that the material
culture stands apart from the
rest of Alaska.

Soviet Scientists Fin^d Clues
To Past of Alaskan Tribes

MOSCOW, Nov. 2 (^UPI) —
Soviet scie^ntists have discover-
e^d 18th-centur^y writings that
they say c^ould b^e of great use
in the study of the language and
traditions of the Indian tribes
of Alaska and the Ca^nadian
Pacific coast, *Tass, the official
pre^ss agency, reports.

The agency says that un-
published notes, diaries and let-
t^ers of Russian explorers of the
late 18th and early 19th cen-
turies have been unearthed in
t^he archives of the Academy of
Sciences of the *U.S.S.R. The
explorers were employed by ^the
Russian-American Co^mpany.

The documents describe in
detail the economic system,
customs and beliefs of tribes of
the *Athapaskan group, accord-
ing to *Tass. "Particularly valu-
^able, in the opinion of special-
ists, are dictionaries and com-
parative tables of the *Athapa-
*^s^kan la^nguages compiled by th^e^
e^xplorer^s," t^h^e agency say^«.

T h e a n n u a l c a r i b o u
m i g r a t i o n i n M c K i n l e y
National Park^, sometimes
numbers as many as 5000
an^imals in a herd. They trav^el
several hundred miles in their
annual circuit, wintering out-
side the park and returning in
the spring for two or three
months before moving out
again.



19 DECE^MBER 1974

*Alyeska En^ds Preparation Year
Anchor^ag^e D^ally Times

Dec.. 31
The ye^ar 197^4 was a year of

preparation for *Alyes^ka
Pipeline Service Co., builders
of the *trari^s-Alaska pipeline.
And 1975 ̂ -^will be the y^ear
pipeline construction begins.

After years spent planni^ng
^end designing the ^48-i^nch
diameter pipeline to deliver
crude oil fro^m *Prudhoe Bay on
t^he Arctic coast to the ice^-free
port of *Valdez on Alas^ka's
^south coast, *Alyeska found
1974 an impor^tant year of get-
ting ready.

The fir^m built roads, air-
fields and construction camps
along the 79^8-mile pipeline
route.

Pur^chase orders were
placed for millions of pieces of
construction equipment and
pipeline components, and hun-
dreds of contractors were iden-
tified to manage and construct
portions of the nearly ̂ $6 billion
pro^ject.

And workers, equipment and
supplies were transported to
*jobsites.

A f t e r t ^ h e receipt o^f^
federal and state permits
and the nego t i a t ion of
a labor *agreeme^jit, *Alyeska
authorized its contractors to
proceed with construction of
the pipeline haul road on April
2^9. The initial major construc-
tion assignment was to build a
road from the Yukon River, in
Alaska's Interior, 360 miles
north to *Prudhoe Bay on the
North Slope.

It took five contractors
building se^parate segments of
the road exactly five months to
complete an initial gravel
overlay for the road. By
mid-November the road ^sur-
face was completed to state
s^econdary road specifications.

Working out of 12 construc-
^tion camps between the Yukon
^and *Prudhoe Bay, workers
^moved more than 32 million
cubic yards of gravel material
for the *2^8-foot-wide road. The
project included 20 permanent
bridges.

The road now is being used to
transport workers, equipment
^a^nd supplies for th^e construc-
tion of the pipeline. Followin^g^
completion of the pipeline, the
road will be turned over to the
state.

Contractors on the ro^ad
p r o ^ j e c t i n c ^ l u d e d
Green-Associated Pipeline,
*Morrison-Knudsen Co.

General-Alaska-Stewart and
Burgess *Contruction Co.
*Bechtel Incorporated is
*Al^-yeska ' s cons t ru^c^ t^ ion
management contractor for
pip^eline and roads.

Prior to the official start of
construction ^in late April,
*Alyeska had built construction
camps along the pipeline route
no^r^th of the Yukon River.
Seven of the camps had been
^erected in 1^969, shortly after
the pipeline pro^ject was first
proposed by major^-oil com-
panies. The camps sat idle
during the almost five years of
national debate on the pipeline
project.

During the winter of 1973 and
1974, *Alyeska *resupplied these
camps, built four new camps
and leased one camp on the
North Slope. Construction
^equipment, fuel and supplies
were transported to the 12
camps over an ice and snow
road, and by Hercules aircraft.

Each of the camps is a
miniature city, containing
l iv ing quarters, dining
facilitie^s, offices, shops and
warehouses, fuel and elec-
trical power generation
systems, water and sewage
disposal systems and com-
munication systems.

The camps north of the
Yukon had an initial bed
capacity averaging 300 per
camp, the number required to
house the workers on the road
project. Following completion
of the road, work began on the
expansion of each of the camps
to accommodate the pipeline
construction workforce.

South of the Yukon River,
seven pipeline construction
camps are being built,
including a camp located on
Ft. *Wainwright near Fai^r-
banks. Each of the camps
south of the Yukon is open on a
.limited capacity basis, and is
expected to be at fu l l
operational capacity in the
early spring of 1975.

In addition to pipeline con-
struction ca^mps, camps are
being erecte^d at nine pump
s^tation sites and at the marine
terminal at *Valdez. One
station camp opened in
November, and the others are
e^xpected to begin opening on a
limited capacity basis sta^r^ting
in January. ^The camp at the
marine term^i^nal, the lar^gest
*contruction camp on the
project, will house about 3,000
workers. Currently, it is
housin^g abut 500 workers.

In all, 29 construction camps
are being built for the pip^eline
project. The camps will
provide a total occupancy of
about 20,000.

Part of the camp construc-
tion included the constructio^n^
of an airfield or landing strip at
most of the camps. The air-
strips include seven that are
5,000 feet long or longer, and
seven shorter runways that
have been or soon will be built.
All are gravel strips.

Seven airfields no^r^th of the
Yukon are being equipped with
beacons and navigational aids
to permit instru^ment ap-
proaches. Following com-
pletion of the pipeline project,
three of the camp airfields will
become permanent state air-
fields.

Virtually every mode of
transportation is being used to
transport workers, equipment
and material on the pipeline
project. During the winter
mobilization in early 1974,
33,000 tons of material were
^moved to the camps north of
the Yukon. Two-thirds of the
material was *^fnoved by truck
over an ice bridge over the
Yukon River and over a winter
trail of ice and snow. The rest
of the material was flown to the
camps, primarily by C130 Her-
cules aircraft.

During 1974, more than one
million tons of material were
transpo^r^ted for the pipeline
project. Fuel and gravel
accounted for almost half of
the tonnage hauled.

Material was shipped to
Alaska from the Lower 48 by
truck, barge, ship and air, and
it was transported within
Alaska by rail, truck and air.

The more than 800 miles of
48- inch d iamete r pipe,
delivered by barge to Alaska in
1971, has been stored at
*Valdez, Fa i rbanks and
*Prudhoe Bay. The 40-foot leng-
ths of pipe at *Valdez and Fair-
banks soon will be ̂ joined into
^80-foot lengths and moved by
truck and *raiJ to points along
the pipeline route.

In addition to moving equip-
ment, fuel and supplies, a
m a j o r l o g i s t i c a l e f fo r t
involved moving workers to
and from work sites. More
than 16,000 con^struction
workers were hired on the
pipeline job during 1974,
although the peak workforce at
any one time during the year
never exceeded 6,500.

P i p e l i n e cons t ruc t ion

activity *^t^fegan in the fall of 1974
and consisted primarily of sur-
veying, stockpiling of gravel
material, and limited work on
right-of-way clearing ^and con^-^
struction of access roads.

The first mainline pipe con-
struction is scheduled for
^mid-Januar^y, when a buried
river crossing will be construc-
ted *nonh of *Valdez. A related
pipeline co^nstruction project
was completed this fall north
of Fairbanks, where a 150-foot
above-ground section of pipe
and a mainline block valve
were erected. The project is to
demonstrate the valve this
winter under various climatic
and operational conditions.

There are five pipeline con-
*s t ruc t ion con t rac to r s ,
including Arctic Constructors,
Associate-Green, H. *C. Price,
Perini Arctic Associates and
*Morrison-Knudsen, River
Division.

Construction activity a^t the
marine terminal site in *Valdez
began in mid-1974 and has con-
sisted primarily of building a
temporary construction camp
and site preparation. More
than two million cubic *yardsof
material were moved on the
construction site. Erection of
t h e h a l f - m i l l i o n - b ^ a r r e l
capacity storage tanks is
scheduled to begin this spring.

At nine.pump station sites
along the pipeline route, work
has consisted of building con-
struction camps.

*Al^ye^ska bu^y^s^
18 *firetrucks

ANCHO^RAGE Dec. 20 *(AP
^Following a ̂ series of ̂ f^ires which
cau^s^ed an e^stimated ̂ $^2.5 million
^In da^mag^es to its transAlaska
pipel^ine construction camps, the
*Alyeska Pipeline Service Co., ̂ is
buyin^g a pound of cure.

T^he consortium announced the
purcha^se of 18 ̂ fire trucks to be
^stationed in 1^4 ca^mps, two
pipeline air strips and at *Prudhoe
Bay and *Valdez.

Robert Larson, sa^fety mana^ger
^for *Alyes^ka, said Thursday the
trucks were similar to fire-
^fi^ghtin^g e^quipment used by
airports.

The latest 'o^f ̂ f^ive fires in the
past month blackened a kitchen^-^
area and c^r^ippled a ̂ power plant
at Dietrich Camp on ̂ Dec. 1̂ 2. An
Initial dama^ge estimate of
^$^600,000 was boosted to $750,000
Thur^sday.

About 80 of 1̂ 20 workers at
Diet^r^ich were evacuated to a
nearby camp, but *Alyeska said
the co^nst^ruction force was now at
full ^stren^gt^h.
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Ef^fec^ts All W^int^er
Seen From Storm
In Ber^in^g ̂ Sea T o^wn
NOME, Alask^a, Nov. 19 *(AP)

—This town of 2,500 p^ersons on
the Bering Se^a, battered b^y^
mountainous waves Nov. 10, is
trying to regain a normal e^xist-
ence, but some storm effects
ma^y linger the entire winter.

Government officials estimate
that 75 to ^85 families lost
everything t^hey owned. The
American Red Cross says it has
bee^n feeding up to 300 victi^ms
an^d workers a day in the Na-
tional Guard ar^mory.

Many families are living with
relatives and friends. Officials
sa^id yesterday that the food
and shelter center at the Nome
Elementary Scho^ol was b^ein^g^
c^l^osed down.

Fed^eral disaster officials said
that another problem was that
dogs that got loose at the
height of the stor^m had started
to rove back, hungry and half-
wild.

A state veterinaria^n was
being flow^n to Nome to aid in
their co^ntrol. Officials said that
most of the dogs in ^the are^a^
had received rabies *i^nnocula-
*tions recently.

As the snow continue^d to
fall, city officials s^ai^d i^t might
be ne^xt spring befor^e ^the full
exte^nt of da^mage to w^ater and
sewer facilities could be deter-
mine^d.

Federal official^s h^ad esti^-^
mated the total loss from th^e^
storm a^t about *^$12-million.

In a speech during a stop^-^
over Sunday ^in Anchorage,
President Ford said, "Quick ac-
tion must be taken to provid^e^
the necessary emergency aid to
relieve the tragic plight of the
afflicted natives and ö^f^ter citi-
zens."

A s^pokesman for residents
left in dist^res^s said the best
help from the general public
would *b^t cash donations. A
fund was b^ein^g set up at t^he
Miners and Merchants Bank in
Nome to help families which
have no money to purchase
necessities.

One of the big problems, of-
ficials said, is that many people'
lost large amounts^- of tradition-
al su^b^sistance foods like dried
fish^, seal and ^w^hale meat,
whi^ch Eskimo and Indian .fam-
ilies ^gather to feed themselves.

"It's too late now to gather
more, and they just don't have
any money to buy food to re-
pl^ace this sort of thing^," one
resident said.

Scientists Say A *le^utian A *rti^facts
Prove Mi^gration From Siberia

STOR^KS, Conn., Aug. 24 *(AP)
—A ^joint United States-Soviet
discovery of 9 ,̂000-year-old
Aleutian artifacts has led scien-
tists to believe that ^the it^em^s^
are the first direct evidence
that North America's origi^nal
inhabit^ants came from Siberia.

The scientists announced
Thursday at a news conference
at the University o^f Connecti-
cut that during ̂ a ̂ two-month
e^xpedition this summer on *An-
*angula Island they unearthed
several kinds of tool blades that
matched i^mple^ment^s previou^sly
discovered in Siberi^a.

"This is the f^irst dir^ect link
we've had that the Aleuts came
to the United State^s via the
Bering land bridge that con-
^nected Siberia and Al^as^k^a"
ab^out 10,000 years ago, said
Dr. William *LaugMin, ̂ a Univer^-^
si^t^y of Connecticut anthro-
pology profess^or and the lead-
er of an eight-member con-
tingent from the United States.

A. P. *Okladnikov, leader of
the five-member Soviet team,
noted that Soviet *archeolog^ists
had found similar tools of the
same period in central A^sia's
^Gobi Desert. Mr. *Okiadnikor is
Siberian director ^of the Soviet
Scienc^e A^cade^my'^s Institute of
History^, Philology ^and Phi-
losophy.

^Dr. *Laughlin^, an Aleu^t^ian
specialist since 1936, said that
in earlier expeditions scientists

h^ad found bones of ancient
Aleuts and art^ifact^s dating
back to 5,000 B.C.

During the latest trip, sci-
entist^s discovered 9,000-year-
old artifacts indicat^ing th^at one
village on *Anangula Islan^d had
been inhabited ̂ since 8,700 B.C.,
about the time scientists say a
land bridge between Alaska
and Siberia spli^t

The land bridge was at the
present sit^e of the Bering Strait,
a *55-mil^e-wide body or water
separating the Soviet Union
from the United State^s.

Dr. *Lau^ghlin ̂ said the ^Aleu-
tian artifacts were made from
whale bone and the Siberian
tools were fashioned from
stone.

The rich marine li^fe and tem-
perate climate of *Anangula,
centrally located in the 1,250
•mile Aleut^ian chain off Alaska,
were conducive to human life
when Asians first emigrated to
North Ame^r^ica, he said.

The artifacts found this sum-
mer, Dr. *Laughlin said, were
^turned up at sites about *a-hal^f-
*mile apart under six feet of
earth. On^e location wa^s ^about
50 feet above sea level and
the other, about 100 feet.

The expedition was funded
with a $60,000 ̂ g^r^and from the
University of Connecticut, the
National Science Foundation
and the New York-based *Wen-
*ner-Gren Foundation for An-
thropol^ogi^cal ^Research.

Dammin^g Of Bering Strait
May Reverse Drought Trend
LOS ANGELES (UPI) -

Some scientists believe the
Earth is cooling and heading
in to a n o t h e r ice age.
Specialists in a separate pa^n^
of the scient i fie com m unity see
the B^ering Strait as the *"ther-^-^
*mosta^f'of the world.

A former Pentagon "think
t a n k ^ 1 ' r e s e a r c h ^ 1 ^

c o n s u l t a n t turned ^ j o u r ^ - ^
nalist has dovetailed the two
ideas.

Lowell Ponte of Los Angeles
says damming the Bering
strait across its 56-mile wide
mouth between Siberia and
Alaska could change the cold
and warm climates sufficien-
tly to control earth's climate
and reverse a trend of
droughts which burden people
in need of food.

More than two years ago,
^physicist Clyde *Cowen, then at
C a t h o l i c U n i v e r s i t y in

Wa^shin^gton a^nd *codiscovere^r^
of the neutrino —the smallest
*par t ica l of an a tom
-^su^ggested such a dam to the
government.

*Cowen said it would bring
heav^y rains *• to the Pacific
southwest and turn de^serts
into green *valleys.^'Cowen, who
died earlier t^his year, also said
that although he arrived ̂ at the
i^dea independently in the early
1950s, it had been discussed for
several years in Soviet scien^-^
tific journals.

"The Bering Strait is the
only place I know where one
could put his finger in the
climate of the world and
improve it.

It was believed such a dam
would turn the Pacific into a
war^mer ocean ^w^hich could
change the climates of North
America and Siberia, but also
would alter the North Atlantic

*by *drawing *the *warm *mid-
*Atlantic *currents *into *the *Arc-
*tic *Ocean.

*Dr. *Ronald *L. *Lavoie, *direc-
*tor *of *environmental *modifica-
*tion *res^earch *for *the *National
*Oceanic *and *Atmospheric *Ad-
*ministration, *said *he *does *not
*know *of *any *serious *studie^s *of
*the *proposal. *Lavoie *said
*government *-policy *i^s *not *to
*conduct *any *such *experiments
*^without *knowing *what *the *con-
*sequences *would *be, *and *he
*said *scientists *are *not *able *to
*predict *what *would *happen *to
*weather.

*In *a *rece^ntly *publishe^d^
*booklet, *"The *New *Cold *War,"
*Ponte *quote^d *several *scien"-
*tists *who *agree *the *Earth *is
*cooling.

*He *said *there *^are *about *60
*separate *theories *as *to *why,
*^but *they *all *agree *the *results *of
*this *global *c^ooling *could *have
*tragic *effects *on *the *world's
*food *supply.

*Another *journalist, *Tom
*Alexander, *in *a *February,
*1974, *Fortune *Magazine *article
*comprehensively *delineate^d^
*the *evidence *of *many *scien-
*tists *concerned *with *the
*possibility *of *another *ice *age.

*It *was *noted *by
*climatologists *that *the *Earth
*be^gan *a *cooling *period *about
*t^he *15th *Century. *It *was *not
*until *about *1890 *that *the *Eart^h^
*warmed *up *significantly. *And
*during *a *period *of *little *more
*than *50 *years *— *until *about
*1945 *— *crops *became *more
*abundant *and *the *world's
*population *more *than *doubled.

*After *about *1949, *the *cooling
*was *noticeable *again.
*Alexander *noted *that *the *total
*drop *since *the *1940s *has *been
*ab^out *^,2.7 *degrees. *While *the
*change *seems *small, *the *effec^-^
*ts *have *been *dramatic *to *far-
*mers *a^nd^fis^hermen.

*A *GAS *FI^ND *IN *ARCTIC
*IS *RE^PORTE^D *BY *T *ASS
*MOSCOW, *A^ug. *9*

*vict *geologists *have *di^sc^overed
*a *gas *deposit *containing *more
*than *a *tri^llion *^cubic *^meters *on
*the *shore *o^f *^the *Arctic *Ocean
*^•in *the *polar *ci^r^cle, *Tass, *the
*Soviet *^press *agency, *reported

*The *d^i^scover *was *^made *on
*the *Yamal *Peninsula, *on *^which
*four *gas *deposits *have *already
*b^e^e^n *^found, *Tass *said. *Some *of
*the *d^e^posits *extend *beneath *the
*Ka^ra *Sea *and *ex^plorations *of
*the *Yama^l *shelf *a^re *^plan^ned.

*Tass *said *ge^ologists *also
*planned *to *sink *exploratory
*wells *on *Yamal, *hopi^ng *to *find
*oil *deposits *in *the *lower *^p^arts
*of *the *penin^sul^a.
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Eskimos Match Skills a^t Arctic Games
B^y ROBERT T^RUMBULL

T^he N^e^w Y^or^k T î̂ m^«

*TUKTOYAKTUK, Northw^est
Territories—An Eskimo from
th^e tiny hunting ^and fishing
village of Sach^s H^arbour, on
frigid Banks Island in the
Ca^n^adian Arctic, loosened his
fur-lined parka and said^,^
"Down here I feel like it'^s^
too far south for comfort."

He was one of several visi-
tors whose presenc^e has
briefly transform^ed this bleak
knoll on the shores of the
Beaufort Sea, 190-mile north
of the Arctic Circle^, into the
^social, cultural and sportin^g^
c^apital of th^e Americ^an a^nd
^C^an^adian Far North.

Despit^e a sh^arp wind
chilled by the ice floes far-
th^er n^orth, temperatures ^of
40 to 50 degrees ^above z^ero
seemed balmy by Arctic
^st^and^ards. The bright mid-
^summer sun never ^set^s.

The visitors had come from
m^ore than 20 isolated settle-
ments along the rim of the
polar region from Alaska to
northeastern Canad^a for the
1974 Northern Games, the
fifth ^annual competition î n^
tradition^al Eskimo and In-
dian ski^lls. Inst^ead of West^-^
ern sports such ^as runni^ng
^and jumping, there were
contest^s ̂ -i^n harpoon throw-
ing, seal skinning and gam^es
tailored to the confined space
of an i^gloo, or sno^w hou^se^,^
such as seeing who ̂ c^an hop
th^e farthest on toes and
^knuckles, or li^ft the heaviest
weight by a loop ^of c^ord
^around one ear.

The contest to choose the
"Good Woma^n of the Year"
was the glamor event. "Be-
ing a good woman in the
North^, contributing to *fam-
*mily and community, is as
hard as being a *^_goo^d man,

*P^wi^btuk

Copp^ermin^e

NORTHWEST TERRITORIES^,

*^>

*TERRITO^RY^-^, *^MILES *20

*Th^» N^e^w Y^ork Times/A^m. 1̂ 1, ^»74

*Tuktoyaktuk has become
cultur^al and spor^ting
center of the F^ar North.

if not har^der," an organ^izer
explained.

This year's ^winner is Mrs.
Mary *Anablak, a 40-year-old
Eskimo from C^oppermine, ^a^
head^quarters for copper and
uranium prospectors 450
^miles southwest of here on
Coronation Gulf. She was
^judged the best all-around
performer in three days of
competition in skinning seals
and *muskrats, boiling^- tea
(the c^ontestants ^start by fo^r-
aging for the firewood),
plucking geese, baking ban-
n^ock (unleavened bread, an
Arctic staple) and sewing.

"^Skinning a sea l̂ is not as
easy as it looks," said an ob -̂̂
server. Eskimo women use ^a^
crescent-shaped blade called
an *ulu; if you nick the skin
you lose points. The record
for s^kinning, cleaning and
stretching a skin is 22 min^-^
utes, set by Mrs. Bertha
^Ruben of *Paulatuk, a tiny
Eskimo settlement on Darn^-^
ley Bay, in 1971.

The temporar^y tent villag^e^
where the visitors stayed—*•

Ice Island *T-3 due
for eva^cuation soon

Sept. 14
Fletcher's Ice Isl^and, *T-^3, is

scheduled for evacuation ̂ and will
be pl^ac^ed on stand-b^y ^st^atus at
the ^end of thi^s month. The
^st^ation i^s located north of
*Ellsmere I^sl^and in the Arctic
Ocean.

Accordin^g to Dr. Warren *VV.
*Denner, di^r^ector of the Naval
A^rctic Res^earch Labo^r^atory ^at
B^arrow, the r^esearch st^ation will
be—in his words—evacu^a^t^ed and
placed on st^and^-by ^st^atus until

reoccupation is considered
fe^asible.

The ̂ ab^andon^ment of the island
comes as a result of funding
problems. *Denner said, "the
laboratory cannot sup^port the
station with existing resources
and the scientists would like to do
their res^e^arch in other part^s of the
Arctic Осе an."

The Naval Arctic ^Research
Laborator^y is opera^ted for the
U.S. Navy by the University of

there is no public *accomoda-
*tion—must have been the

liveliest place in the whole
Canadian Arctic for the three
days of the games. After the
competitions, which began in
the aftern^oon and ended un-
der the midnight sun, there
was dancing for the rest o^f^
the ^sunlit night to the
rhythm of carib^ou^-hide drum^s^
beaten with sticks made of
whale bone.

The Northern Games,
which get financial support
from the government an^d^
busin^ess concerns, have po-
litic^al overtones for the Es-
kimos and Indians. A *dls-
*advantaged minority sinc^e^
this vast, naturally rich coun-
try was taken over by whites
a^f^ter the Gold Rush at the
turn of the century, the na^-^
tive peoples are or^ganizing
to reclaim lost rights.

"Preserving the valued
customs of the past by join-
ing together in a time of
good fun and friendly soc^ial
exchange is one of the im-
portant ways of preparing
for ^a future when native
northerners will play leading
roles in the development of
their own land," says the of-
ficial program for the 1974
games.

Alaska.
The ice island *T-3 has been at its

present location for some time
and *^Denner said it will be
*reoccupied if it ̂ move^s closer to
Barrow and into area^s of greater
scienti fie interes^t

Bill Lasher, fie^l^d coordinator at
the laboratory is in charge of the
evacuation which will be carried
out bet^ween Sep^t 23 and Sept
30.

It will be carried out using
s k i - e q u i p p e d *C130 aircraft
operat^ed by a navy squ^adron out
of California which flies support
missions to *McMurdo camp in
Antarctica.

Much of the equipment taken
from *T-3 will be u^sed in the
establishment of four *AIDJEX
ice stations planned for February,
1975.

Fletcher'^s Ice Island wa^s^
established in 1952 by the U.S.
Air Force. The Naval Arctic
Research ^Laboratory as^sumed
re^sponsibility for its oper^ation in
1962.

Over the years the isl^and has
^supported scientific oper^ations in
o c e a n o g r a p h y , g e o l o g y ,
geophysics, ice and underwater
acoustics.

BRITISH *̂ <^&^
VIRGIN *^E '̂R
ISLANDS

Gre^enl̂ and Chrî stm^a^s St̂ amp

*KALATDLi^f *NU^NAT

Ic^e-breaker
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Polar Societ^y head tour^s

THE PRESIDENT—Dr. F. Alton Wade, a geographer ̂ who made t^wo trips to Antartica
with Admiral Richard *Byrd, visited the University of Alaska campus at Fairbanks during a
recent vacation trip to Alaska. Wade, the president of the American Polar Society, talks
with Dr. William Hunt, head of the *UA histor^y depar^tment, whose class he lectured while
here.

A ^geologist who traveled ^wit^h^
antarctic e^xplorer Admiral
Richard *Byrd on two expeditions
into that polar region, Dr. *F.
Alton Wade, visited Fairbanks
this month ̂ (Sept. 10-20).

Wade traveled with *Byrd on his
second and third trips to the
southern ice cap, 1933-35 and
1939-41, charting the geographic
characteristics of the antarctic
land mass.

Wade is president of the
A m e r i c a n Pola r S^ocie ty ,
headquartered in New York.
Efforts are now being made to
organize a chapter of the society
of Fairbanks where some 40
members currently reside.

He was in *Fairoanks visit^ing
friends and gav^e guest lectures to
two classes on the University of
Alaska campus.

He is currently head of the
Antarc t ic Research Center
Museum at Te^xas ^Technological
University.

When asked to r e c o u n t
amusing, excitin^g, or dramatic
i n c i d e n t s d u r i n g the polar
exped i t ions , Wade s i m p l y

chuc^kled and said such instances
"were a daily occurrence."

He said the most exciting thing
about the trips was the fact that
each day found the expedition in
uncharted terri tory.

"Ever^y place we went,^" he said,
"we were the ̂ f^irst people ever
th^ere. It was a stran^ge feeli^ng."

He said his greatest thrill from
the expeditions was in 1934 when
a dog team party und^er the
command of Paul *Siple was the
first group to visit what came to
b^e known as "Marie *Byrd Land."

Much of Wade's geographical
work was done at Marie *Byrd
Land, an area about 200 miles
east of L i t t l e America in
Antarctica.

H^e has made five visits to the
Polar Cap on National Science
Foundation grants since 1962.
On those visits he has worked in
the *Transantarctic mountains
some 200-300 miles from th^e^
South Pole.

HONOLULU. Au^g. 28
Prospector^s for ne^w

mineral weal th in the
Pacific were told yester-

day in separate talks that
they should unlock the
storehouse of reserves in
Antarctica and worry less
about oil pollution of the
oceans.

Geologist *F. A. Wade,
who has explored Antarc-
tica for more than three
decades, said the time is
ripe to organize a pros-
^pecting program for the
icy continent.

"When a mineral is
needed, we c^an then pro-
ceed in orderly fashion to
extract it from the bottom^1^

of the world, he said. An-
tarctica has defied exploi-
tation in the past, he said,
because of its isolation,
envir^onment, and the high
cost of mineral explora^-^
tion.

*M^FNERAL depletion
elsewhere, however, will
continue to focus the
world's eyes more stead^-^
fastly on Antarctica, he
said.

Wade spoke before the
*Circum-Pacific Energy
and Mineral Resources

Musk-oxen
^starvin^g

Aug. 2^1
*YELLO^WKNIFE^, *N.W.T.

*(AP^) — There is evidence of
wide^spread s^tarvation among
arctic musk-oxen, says Paul
*Kwaterowsky, superin-
tendent of game for the
Northwest Territories.

* K w a t e r o w s k y , w h o
predicted starvation last
October after the number of
shaggy-coated beasts in-
creased sharply, said
Tuesday that about 100
musk-ox cor^pses h^ad been
^found from *Ellsmere Island
to the *Bathurst area.

However, he said it would
be premature to say how
many had starved to death.
"We'll have a better idea in
November when we meet
with the Canadian Wildlife
^Service and discuss a pla^n of
action, *" he said.

The species does not appe^ar
to be in danger, *^Kwaterowsky
added.

"There will always be
musk-oxen for the next two or
three hundred years, because
If they die off it ^gives the
vegetation a chance to come
back," he s^aid. "It's an end-
less cycle.

"What is a la rming^ ,^
however, is we have large
ar^eas where there are no calf
crops at all."

Conference, which enters
its third day of lectures
and presentations today in
*Waikiki. Almost 1,000
earth scientists, engineers
and developers from more
than 60 countries are at-
tendi^ng.
race for new energy and
mineral supplies.

Wade said the discovery
^of more than 220 minerals
in Antarctica is a mere
byproduct of other kinds
of research down below.
"There has never been
intensive, or even casual
mineral exploration," he
said.

DEPOSITS available in
commercial abundance,
according to Wade, seem
to include gold^, silver,
iron, copper, chromium,
cobalt, nickel, tin, zinc
and coal.

Even fresh water is a
resourc^e, he said, noting
that Antarct ica keeps
about 90 per cent of all
the fresh water of the en-
tire globe tied up in ice.
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Marie Ames *Byrd and her husb^and, *Adm. Richard *E.
*Byrd, in 195^6 ,̂ the year before the admiral died.

^M^r^s. R^ichard E. *Byrd^, 8̂ 5̂ , Dieŝ ;̂
Widow o^f Explorer and Aviator

BOSTO^N, Sept. 4 — Mane
Ames *Byrd, widow of ^Rear
*Adm. Richard *E. *Byrd^, the po-
lar1^' explorer and aviator, died
^yesterday at *, Massachusetts
General Hospital. She was 8^5^
years ^o^ld.

Mrs. *Byrd, an admitted Bos-
ton Brahmin who traced h^er
lin^eage to the Mayfl^ower pio-
neers of 1620, was active most
of her life in B^oston civic and
patriotic organizatio^ns. She^,^
was als^o a concerned member
^of or^g^anizations with which he^r^
husba^nd had a s^p^ecial associa-1

*tion, including the National:
Geographic Society and the
American Mus^eum of Natural
History in New York. In addi-
tion, she was a tr^ustee of t^he
*Byrd Foundation, which pur-
sued the Admira^l's internation-
alist and humanitarian goals.

Marie *Byrd Land, in *Anarc-^,^
*tica, was named for Mrs. *Byrd
by her husband, who discov-
ered the area on an expedi-
tion in 1933-34 to what was
then called "Little America."
In 1^929 ,̂ the ad^miral, with
*Bernt *Balchen, Harold June and
*Ca^pt. A. *C. McKinley, had
flown over the S^outh Pole. He
had, in 1926, flown over the
North Pole. In all, he directe^d

N^e^w ^Yor^k Tim^e^»

seven polar expeditions. Fol-
lowing the late Charles A.
Lindbergh, Admiral *Byrd, with
a crew o^f two and a pa^ssenger,
flew from N^ew Y^ork to France
in 1927.

Marie *Byrd was born in Bos-
ton Jan. 19, 1889, and attended
the Windsor School and the
Convent of the Sacred Heart in
Paris. As a young woman, she
played the violin and was ac-
ti^ve in the Junior Lea^gue.

She and Admiral *Byrd were
married in 1915, three years
after h^e graduated from the
United States Naval Academy.
He died in 1957 at the a^ge ^of
68.

After his death. Mrs. *Byrd
helped to inventory his e^xten-
sive collection of memorabil^ia,
which included material of his-
torical and scientific impor-
tance related to aviation and
exploration. ^The family home,
at 9 Brimmer Street, in the
Beacon Hill section, was the
site of the Admira^l^'s archives
and library. Mrs. *Byrd, before
her death, designated the buil^d-
ing as a historic home, ^which
^the wanted opened to the pub-
lic.

In carrying on her husband's

BERT R^. *J. *HASSELL^,^
GREAT-CIRCLE PILOT

ROCKFORD, 111., Sept. 13
(UPI)—Bert R. *J. *Hassell, a^n^
aviation pioneer, who held Pi-
lot's License No. 20, died yes-
terday at *R^ockford Memorial
Hospital. He was 80 years old.

Mr. *Hassell's major achieve-
ment was the establishment of
the Great Circle route over the
Atlantic, the route most com-
mercial airliners now use.

He and Parker *D. Cramer, his
co^-pilot, were on newspap^er
front pages in August, 1928,
when they took off from Rock-
ford for Sweden. They flew
north to Greenland in^stead of
east to Europe.

They made the trip in stages.
The first leg was to *Cochrane,
Ontario, where they were de-
^layed two days by rain. The
next stage, over a northern wil-
derness inhabited only by a few
^trappers and fishermen, ended
the attempt. They missed a
landing strip on Greenland and
crashed into the Arctic snow.
Two weeks later, the, two pilots,
on foot, made their way to a
camp ne^ar Mount Evans, Gre^en-
land.

Mr. *Hassell, who began his
flying career in 1917 as a stu-
dent of Glenn *Curtiss, was
named to the Aviation Hall of
Fame in 1971. He retired from
the Air. Force as a colonel

LADY *WILKINS
Lady *Wilkins, widow of Si^c^

Hubert *Wilkins, the Australian
polar e^xplorer by ^plane and
submarine, died Dec. 8 ^in the
Orange View Convalescent
Home in Anaheim, Calif. She
was 73 years old.

Lady *Wilkins, the former
Suzanne Bennett^, was born in
Victoria, Australia, studied at
the University of Melbourne
and became an actress here. As
an Australian she was invite^d^
to take part in New York's
civic reception for ^the e^xplorer
a^fter his flight across the polar
regions from Alaska to Spits-
bergen. They were married in
1929. Sir Hubert died in 1958

ideals, Mrs. *Byrd was ^a strong
a^dvocate of the ^internation^al
treaty that bans ̂ nuc^lear test-
^ing in the An^t^arctic^: The ^ad-
^miral w^as amon^g those ^who
had sugge^sted suc^h a. pa^c^t.

Mrs. *Byrd leaves a s^a^n,
*Comrd. Richard *E. *Byrd Jr.
*cf this ci^ty: ^2 d^a^ughters, ^Mrs.
Boiling *^Byrd *C^hrke of Ch^est-
^nut Hill, P^h îl̂ ade l̂phî a, and Mrs.
Katharin^e Ames *Byrd *^Br^^^yr
^of Los An^geles; a *sist^.^-r. ̂ Mrs.
George La^fayett^e *Wash^:;i^gt^or.
of *Bryn *Mav^/r, Pa., an^d 13
^g^randchild^r^en

31 per^son^s die
^in Canada crash

EDMONTON, Oct. 30 *(AP^)—
Roy^al Canadian Mounted Police
s^aid today 31 persons were killed
Tuesday night when a plane
cr^ashed through the ice of^f^
Melvi^lle Island in the Canadian
arctic.

An *RCMP spokesman said
three ̂ persons survived the crash
and were in serious condition.

The four-engine Lockhee^d^
*Electra, owned by *PanArctic Oils
Ltd. of Calgary, was on a flight
^from Edmonton to *Ra^e Point. A
company spokesman said the
plane apparently crashed about
two miles short of the landing
strip at *Rae Point.

He said the aircraft was on a
routine flight and carried oil
drillin^g personnel employed by
four to eight di^fferent contracting
^f^irms.

American l^ulled
In Antarctica
*CHRISTCHURCH, N^e^w Zea-

land^, May 17 (UPI)—An Amer-
ican civilian was killed yester-
day when his truck left the
road and crash^ed 600 feet
down a hill between the U.S.
Antarctic base at *McMurdo
and the New Ze^aland Scott
Base, a pro^ject o^fficial said
here today.

Gregory *Nickell, 26, a labo-
ratory manager at *McMurdo,
was winterin^g in Antarctica.
His parents live in Boulder
City, *Nev.

Clyde C. William *̂̂ , 93 ,̂
^'Alas^ka Sourdough^/ Dies
CHICAGO, Oct. 10 *(AP)—

Clyde *C. (Slim) Williams, who
travele^d ̂ in the *nineteen-thirties
by *dogsled from Cop^per Ce^nter,
Alaska, to Washington, died
yesterday. He was 93 years old.
Mr. Williams was the subject
of a biogra^phy, "Alaska Sour-
dough," as well as ex^plorer,
hu^nt^er, guide ^and lecturer.

Clyde *Willams, the principal
figure in Jack Lond^on's ŝ t̂ ory ,̂̂
"Burning Daylight," ̂ mad^e a 13-
month trek by dog ^sled fro^m^
Fairbanks to Washington. He
began the trip over Alaska's
frozen wastes and had to
mount the sled on wheels. He
made the ̂ journey to tell Presi-
de^nt Franklin *D. Roosevelt that
Alaska shou^ld have ^a h^ighway
from Fairbanks into the U^nited
Stat^es.

In 1939 he and J^oh^n Loga^n^
arrive^d from Fairbanks at Prince
George, British Columbia, o^n^
two motorcycl^e^?
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TAKI^NG A RIDE -Instead o^f a cushion of air^, this air
cushion ve^hicle *(ACV) travels down ̂ the pi^peline haul
ro^ad *ato^o two side-by-side trailers, pulled by a tractor
truck. The *ACV was towed from *Prudhoe Bay to the

Yukon River where it is standing by to transp^ort
across the river fuel, supplies and equipment for the
trans-Alaska pipeline project. *(Alyeska Photo)

DRILLI^NG *PAD-These are production wells on the North Slope waiting to b^e^, hooked to g^athering-flow
centers.


