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*HDSS IC^E SH^ELF P^R^OJECT

^A^U^ST^R^A^LI^A

^Map o^f An^ta^rcti^ca, ^sho^wing locatio^n o^f ^Ros^s ic^e She^l^f. Larg^e^r nam^ed valle^y^
glac^iers, plus other^s, provide o^nl^y abo^ut 15^% of the ice in^pu^t to the Ro^ss
Ice Shelf. The remainder i^s added a^s ice ^stream, o^r "she^et" ^flow from the
land area on the le^ft (e^ast) of the detai^l map.

by John *F. *Splettstoesser

The Ross Ice Shelf, one of the world's
la^st une^xplored area^s, is one of the
two lar^gest ice shelves in the world
(the *Ronne Tee Shelf is the other), one
of p^erhaps a total of 20 ringing the
continent of Antarctica. An ice shelf is
a mass of glacier ice attached to a land
ma^s^s and floating on the ocean. Its ice
is formed ^mainly from snow precipita-
tion and accumulation on land. The
^snow has ^since b^e^en compacted and
converte^d into ice, which has since
flowed slowl^y from the contin^ent onto
the ^sea. As the ice moves slowly sea^-^
ward toward the ice front, it calves into
icebergs that ̂ f^loat away with the wind
and ocean current^s and eventually dis-
integrate and melt. In the case of the
Ros^s Ice Shelf, the ice front has shown
little variation in po^sition since it was
first ob^served, implying a state of
equilibrium.

The Ross Ice Shelf i^s named for
*Capt. (later Sir) Jame^s Clark Ros^s,
who di^scovered it in January 1841. It^s^
area is about 520,000 *sq km (a littl^e^
les^s than the size o^f France; or a little
more than 2^% times the size of Ne^-^
braska), and it is appro^ximately pie-
sha^ped with the ^seaward side consist^-^
ing of an ice barrier about 30 m above
the water. The ice shelf thickness
range^s from about 240 m to 600 m and
there is about 300 m of water bene^ath
the ^shelf. In at least one place, the
^shelf is grounded on a rise of the
ocean ̂ bottom.

The Ross Ice Shelf Project *(RISP)
Management Offi^ce was established at
the University of Nebra^ska, Lincoln, in
June 1972 under the direction of the
(then) Chancellor of the Universi^t^y,
Dr. James *H. *Zumberge. Dr *Zumb^erge
has had long-time interest^s in the Ro^ss
Ice Shelf, and conducted field research
the^re during the Internatio^nal Geophy-
^sical Year, 1̂ 957-58. Dr. Robert *H. Rut-
ford became the first full-time Director
of the *RISP Of^fice in J^une 1972. He
left in April 1975 and is now Director
of the Divi^sion of Polar Programs at
the National Sci^ence Foundation.

The general objective^s of the Ross
Ice Shelf Project are to inve^stigate the
physical, chemical, b^iological and geo-
logical conditions within and ben^eath
the Ross Ice Shelf to determine how
they relate to the ice itself, the water
mass^, the ocean ̂ f^loor, and the *subs^ea
sediments *(Zumberge, 1971). S^pecific
^question^s to be an^swered as part of
*RISP are listed by *Zumberge and in
the *RISP Sci^ence P^la^n (Ross Ice Shelf
Proj^ect Steering Gro^up, 1974).

^S^urface ̂ Me^asureme^nt^s

The first step in the examination of
the Ross Ice Shelf involve^d a geophysi-
cal and *^glaciological pro^gram that be-
gan in the 1973^-74 field ^season and
should be completed in the 1977-78
season. Thi^s program i^s designed to
measure ice and water thicknesses, snow
accumulation, surface movement and
strain, and response of the ^shelf to
ocean tides. Transportation for fie^ld

party movement from base camps to
remote geophysical and *glaciological
stations has been provided by ski-
equipped Twin Otter aircraft.

The Ross Ice Shelf Geophysical and
*Glaciological Survey *(RIGGS) has
been conducted on an approximate 50-
*km grid network providing
information on the ice shelf thickness
and movement, as mentioned ^previous-
ly. At each of the stations, a *glaciolo^gi-
*cal team sets out a network ^(rosette)
of poles and surveys them very ac-
curately to determine the configuration.
Each s^tation is located *wkh reference
to the Earth by means of a *Geoc^eiver,
an instrument that provides satellite-
derived positions to within 5 m ac-
curacy. Ea^ch of thes^e stations is visited
the follo^win^g season to determine ^move-
ment of the shelf at that location and
pos^sible movement ^(^strain) ^within the
rosette. In addition, a *10-m-deep core
is *hand-augered to determine the an-
nual accum^ulation, and a temperature
reading is taken in the bottom of the
hole to determine the avera^ge annual
temperature at that location. At a few
selected locations, ^stations are ^set up
fo^r the entire season to measure the
effects of ocean tides on the ice shelf.
On the same *50-km grid, a geophysical
team meas^ures ice thickness and water
depth by seismic means and a pulsed
radar. Gravity mea^surements are made
to detect variations in underlying rock
type, and seismic refra^ction data pro-
vide information on earth *crustal lay-
ering and structure beneath the sea-
bottom.
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Drill P^ierces Ic^e Shelf, Openin^g ̂ 'Lost Worl^d'
By WALTER S^ULLIVAN

Usin^g a rocket typ^e of drill t^o blast
^through 1,380 fe^et of ic^e, ̂ e^ngineers ̂ hav^e^
p^enetrated into ̂ a "lost world" ex^tension
^of ̂ th^e Pacific Ocean beneath th^e ic^e of
Antar^ctica.

Succ^essful pi^ercin^g of the ^Ross Ice ^Sh^elf
came al^mo^st a y^ear ^after ^an earlier at^-^
^tempt was suspen^de^d last Dec. 14 when,
^at a coffee break ^and cre^w chan^ge, the
^ice flowed tog^ether and im^mobilize^d a
^more conventional drill bit.

Within a few ̂ days, ̂ scienti^sts hop^e to
l^ower a tel^evision c^a^mera through the
^noie, whose minim^um dia^m^eter l^e IO
^i^nches, to see what creatures^' ̂ may h^ive
^adapted to life b^eneath th^e shelf.

The region under th^e drill sit̂ e, ̂ an o^ce^a^n-
^ic *healm equal i^n are^a to Spain, *ha^a been
cut of^f from sun^light and t^h^e atmos^phere
^for thousands and perhaps millions o^f^
^years.

^Sample^s and ^Photo^graph^s
Nets and traps, as well as device^s to

^«a^mpl^e and photograph the sea floor, will
be lowered through the hole. Water be-
neath the shelf ^et this point is 6^60 feet
deep. It is not entirely isolated because
It is linked by deep-water currents with
the Ross Sea and Pacific Ocean.

A major goal is to ̂ assess the hy^pothes^is
^(that at ti^mes l^arg^he sections of t^ie inland
ice slip rapidly into the ocean, raising
^sea levels worldwide. Such "surges" in
^th^e past ̂ may have drained ̂ ice from West^-^
Antarctica, whose ice streams are pri-
^marily responsible for feeding the Ross
^I^ce Shelf.

The drill site, 470 mile^s ^southeast of
^the American base at *McMurdo Soun^d^,^
Is in an e^xtension of the main ice stream
from West An^tarctica, ^much of which
Is known a^s Marie *Byrd Land. Every day
the site moves about three feet toward
the Ross Sea, where the ice shelf breaks
up into large, flat-topped icebergs.

Flow of Ice Impeded
One hypothesis ha^s bee^n ̂ «^hat the Ros^s^

Shelf acts as a dam impeding ^the flow
^of ice from We^st Antarct^ica and ^that,
^if it all broke up i^nto ̂ iceb^erg^«, the flow
rate might increase dramatically. Obser-
vations beneath the ice may show wheth-
^er the shelf has broken up pe^riodically.

It is known fro^m ^s^tudies of the Ros^s^
Sea floor ^that in th^e ̂ past ̂ th^e shelf has
extend^ed hundreds of miles farth^e^r no^r^th
than t^oday ̂ and has thicken^ed enough to
^scour t^he b^o^tto^m.

The drilling effort, known as ̂ th^e Ross
Ice Shelf Pro^ject, is financed by the Na-
tional Science Foundation.

Scienti^st^s from s^everal nations, in^clud-
^ing Australia, New Zealand and the Sovi-
et Union, ha^v^e been waitin^g for th^e^
breakthrough so that they ^can conduct
a variety ̂ of e^x^peri^ments.

Dr. *Duwayne *M. Anderson, chief ^sc^i^e^n^-^
tist for polar programs at the fo^u^nd^ation,
^said yesterday that winches were being

moved into pl^ace lower ̂ and haul out their
^Instruments.

Avoidin^g Contam^in^at^ion

Last year, the drill ̂ Jammed less than
^300 feet from ^the bottom. Heat from the
ocean apparently made the ice at that
depth sufficiently plastic to f^low more
rapidly than expected. Usually in drilling
^so deep, the hole is kept filled with fluid
to counter the tendency toward closure
but to avoid contamination of the ice
and water sample^s, this was not done^.

The plan for this year was to free the
drill by circulating hot water through the
hole. This was tried several times but
the ̂ f^low was not sufficient to do th^e^
job.

The drilling project, coordinated by Dr.
^John *W. *Clough of the Universit^y of Ne-
braska, therefore turned to James A.
Browning of the Browning Engineering
Company near Hanover, *N.H.

The Browning dri^ll, fueled by a diesel
type of oil, generates a supersonic ^jet
of hot gas to bore through granite in
quarrying operations. Mr. Browning took
one to Antartica and in less than 10
hours it cut a hole that in some sectors
was 2 feet wide. As it blasted its way
^•through the ice shelf, t^he chi^ps of ice
were melted by the heat, partly filling
the hole with water.

Sea Water Overflow^s

At the breakthrough, however, sea
water rushed into the hole, which rapidly
filled and overflowed onto the ice. The
water 'sub^s^ided^, then overflowed again
in a succes^sion of diminishin^g oscilla-
tion^s^-.

Efforts to free .^the other drill will con^-^
tinue, but if the^y fail it is planned to

TRACE^S OF LIFE FO^UND
UNDER ̂ ROSS ICE SHELF
Scientists in Antarctica Project

Lower a TV Camera an^d See
2 Fish ^Near the Seabed

^LINC^OLN, Neb.. ^Dec. 1^6 *(AP)—Scien-
ti^sts conducting the first experiments be-
neath a 1,375-foot ice shelf in Antarctica^'^
saw two fish swimming near the seabed,
proof that life exists in the frig^id^, sunless
wat^ers, according to scientists.

Officials at the Ros^s Ice Shelf Pro^ject
management office at th^e University of
Nebraska-Li^ncoln said yesterday that
they learned of the discovery in a mes-
^sage from John *Clough, project ^s^cience
director. He i^s *«t a d^r^illin^g site about
400 miles from *McMurdo station ^and 3^00
^.miles from the ̂ edge of the ice.

Mr. *Clough said that when a television
camera was lowered through a recentl^y^
d^rilled hole to the seabed ,̂ two f^ish ^swam
a^cro^s^s the field of view.

The hole through which the camera
was lowered was drilled by a 25-foot
rocket-li^ke torc^h ^called ^« Bro^wning d^r^ill.
A ho^le drilled t^hrough ^the shelf Dec. Z
had f^r^ozen shut before scientific expe^r^i-
ments could be initiated, but it is now
being melted open by a heat cable low-
ered into it before it ^f^röre.

^P^aved With Sm^all Rock^s
Mr. *Clough s^aid that the camera low-

ered through the newer hole showed that
the seabed was paved with small angular
rocks, most less than six inches long.

"On two occasions, a fish swam slowly
across the field of view near the bottom,
he added. "Also visible on the botto^m^
we^re signs of life in the form of tracks,
trails and burrows."

An international group of scientist^«^,^
working at the project site on the Ross
Ice Shelf hopes to trap any specialized
form of life beneat^h the ice. The scien-
tists .will also gather sa^mples of sediment
a^nd rocks from the bot^t^om.

Mr. *Clough est^imated that t^he shelf
has covered the area being investigated
for at least 120,000 years. No one before
has conducted experiments below the ice
.shelf.

^lower an explosive c^harge to the bottom
and blast the drill stem free. It could
^then be hauled out and used to drill a
^smaller hole nearby^, from which ice cores
^just u^nder 3 inches i^n diameter coul^d
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be extracted.
Such cores, formed from sno^w that has

^fallen on A^ntarctica over thousands of
years, would ^provide clues to past cli-
^mate, volcanic activity and chan^ges in
^atmospheric constituents.

This time, diesel oil or a mixture of
diesel and *ethylene *glycol ̂ will be used
in the ̂ belief that contaminate^d ice sam-
ples are better than none at all.

Icebreaker Leaves New Zealand
SEATTLE, ^Dec. 19 *(AP)—The trouble-

plagued icebrea^ker Polar Star l^eft Wel-
lington, New ̂ Z^ealand, late last week on
the final leg of her trip to th^e Antarctic,
the Coast Guard report^ed today. The na-
tion's biggest and most powerful ice-
breaker^, ^c^ommissioned in January 1975,
was unable to pursue her duties until
late November. An assortment of me-
chanical pr^oblems kept the 399-foot ves-
^sel in *drydock ̂ for more than a year.

*^At^t^t^ert^mt *f^t^e^bt^r
DR. ^F. ALTON WADE

DR. THOMAS *C. *POULT^ER
*CAPT. FI^NN RÖNNE
DR. JOHN H. *ROSCOE
WALT^ER SULLIVAN

^Vic^e ̂ Pr^é^s^i^dent^s

AUGUST HOWA^RD
^S^e^cr^e^t^ar^y

DR. WILL^IAM *O. FI^ELD

^B^o^a^r^d ̂ of ̂ G^o^v^e^rn^or^s

ROB^ERT B- *AT^WOOD
PROF. WILLIAM S. *BENNINGHOFF
JOSE^PH A. *BRUNTON, JR.
DR. R^ICHARD *L^. CAM^ERON
DR. JOSEPH *^M. CHA^MBERLAIN

GORDON ^FOUNTAIN
HERMAN R. *^FRIIS
ED^WARD E. *GOODALE
*^QH. LAURE^NCE M. *GOULO
A^R^NOLD *M. HANSON
DR. WALDO K. LYON
DR. MARY A. *McWH^lNNIE
*CAPT. DAVID *C. *NUTT
DR. NED *OSTENSO
GERALD PAGA^NO
CHARLES E. *PASSEL
DR. MARTIN A. *POMERANT^Z
DR. ALAN H. *SHAPL^EY
MRS. PAUL A. *S^IPLE
CHARL^ES H. *STOLL
PRO^F. NORBERT U^NTERSTEIN^ER

American couple spend winter
on frozen Antarctic sea

By David F. Salisbur^y
Staff correspondent of

The Christian Science Monitor

*McMurdo Base, Antarctica
^John Oliver has spent t^he Antarctic winter

^diving in the ice-covered waters off Ross Is-
land while his wife, Donna^, assisted him from
the surface. The Olivers are the first American
couple to spend a winter "on the ice."

John, a *Scripps Institution of Oceanography
researcher, is an Antarctic veteran and the
station science lea^der at *McMurdo. This is
Donna's first visit to the ice-bound continent.

To while away the months of darkness, they
read quite a bit. She had several needlepoint
projects and kept a journal. He learned to knit.

U.S. ̂ Navy

John Oliver: learned to knit

But mo^st of th^eir ^time w^as d^evo^t^e^d to ^dis-
covering all they could about the creatures
that inhabit the bottom of *McMurdo Sound.

Filtered by the ice, the Antarctic light cre-
ates a vivid blue world. Here scarlet starfish
cover the bottom, pastel-colored sea ane-
mones wa^ft their delicate fronds in undersea
current^s. *Tarislucent jellyfish and primitive,
big-eyed fish float past. The *spicules of a rare
variety of sponge form exotic undersea forests
Boulders encrusted with ice rise une^xpectedly
until stopped by the underside of the ice ceil-
ing.

These frigid waters harbor an astonishingly
rich marine community.

"The density of living things here is as high
as anywhere in the world," John says. There
are not many fish, but the bottom dwellers
which he studies make up for this lack.

The water is exceptionally clear, better than
the Bahamas, the diver says. And with every
dive, he sees something n^ew.

"It's exciting to hear wh^at he finds and
sees," says Donna, whose job is minding the
lines and gear in the heated house over the div-
ing hole.

Their latest discovery was of a delicate-look-
ing marine worm called a *polikeet. This "turns
on" for a brief period, eats prodig^iously, and
spider-webs the bottom with its narrow ten-
tacles. "It doesn't feed at any other time,"
John says. This was the first time that they
had seen the bristled worm active.

This year is the first that scientists have
studied these Antarctic creatures during the
winter.

Swimming in t^he Antarctic^, waters is "Not
too ba^d," the diver says, although he admi^ts
that th^e suits could b^e warmer.

STAUNCH SIBLING The Polar Record

Pub^lishe^d June and Dece^mber
by the

AMERICAN ̂ PO^LAR SOCIETY,
Au^gust Howar^d, Se^cretary,

*98-^^ü (^S^ind Drive (Apt. *7Ы),
*Re^go ^Park, New *Yor^K 11^37^4

AUGUST HOWARD, ̂ Editor

^THE POLAR TIMES hi^ghly rec-
ommends "The Polar Record," pub-
lished by the ^Scott Pol^ar Research
In^stitute, Cambrid^ge, England.

The American Polar Society was
founded Nov. 29, 1934, to band to-
gether all pers^ons inter^est^ed in
polar exploration. Membership dues
are *$2.UO a year or $5.00 ^for 3
years, which entitles members to
receive THE POLAR TIMES twice
a year.

Back issues, No. 1 through No.
77, if available are 50 cen^ts each.
Issue 78 and onward are $1.00.

The American Polar Society is
cla^s^sified as a tax exempt organi^za-
tion under Code Section 509 (a) (2).

Our attention has just been drawn to the 'masthead' of our sister journa^l^, The Polar Tî m^e^s,,
which^, we were surprised but delighted to learn, carries the announcement: 'The Polar Times
highly recommends "The Polar Record", p^ublished by the Scott Polar Research Institute,
Cambridge, England.'

Curiosity got the better of us and we scuttled o^ff to the bookshelves, where a little research soon
revealed that The Po^lar Times has carried that discreet endorsemen^t ever since its first iss^ue, 43
years ago. ^We lingered over those early issues for a while^, and were impressed by the sterling
service that the journal has performed over the years in recording for posterity (in addition to the
major events) many little known activities in the polar regions and, through its obituaries, the
lives of dozens of minor polar explorers of whom we might otherwise now know nothing.

The Polar Times began life as a natural successor to the Little America Time^s, a journal estab-
lished in 1933 to carry despatches and press bulletins concerning the *Byrd and Ells^worth Antarctic
expeditions of 1933-35 to friends and relatives of expedition members. On its first appearance in
June 1935, under the auspices of the newly founded American Polar Society^, The Polar Time^s^
extended its range to include newspaper and journal articles on activities throughout the polar
regions, but retained the newspaper format it had developed as Little America Times a^nd which is
still one of its main features today.

If you would like to join the American Polar Society (which includes an automatic subscription
to The Polar Times and, at ̂ $2 per.year *is:^-surely a bargain), then please contact its secretary and
editor, August Ho^ward, 98-20 62nd Drive (Apt *7H), *Rego Park, New York 11374, USA.
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Cru^stacean Fo^und
In Antarc^tic Wat^er

WASHINGTO^N, Dec. 20 *(UPI^>-*Scien-
*i,it^s have found a cru^stacean and fo^ssil^s

that may have been hidden for 120,000
years beneath quarter-^mile^-thick ice in
the Antarctic.

A 10^-inch hole was drilled th^rough the
anc^ient ^Ross Ice Shelf last week by ̂ an
inte^rna^t^ional te^am of rese^archers. A tel-
evision camera and light w^ere lowered,
followed by apparatus to sample the
water, marine life and the sea bottom.

A dispatch receive^d yesterday at the
National Science Found^ation, which man-
age^s the pro^ject, said what appeared
earlier to be two fish swimming near
the bottom of the frigid, sunless waters
may have been crust^aceans.

Dr. *Duwayne Anderson, chief of polar
programs at the foundation, said t^hat
sedi^ment samples taken from beneath the
sea floor included tiny shelled creatures
called *foraminifera and possibly some
worm *tubee.

He said th^at the samples also include^d^
fossili^zed diatoms, or one-celled plants,
that the Antarc^tic scientists said were
of late Miocene age, meaning they are
at least 14 mi^llion years old.

Antarctic airplanes
aid Greenland
program

Two U.S. An^tarctic Pr^ogram *LC-
1^30 Hercules airplanes were used
this northern summer to support
remote field operations of the Na-
tional Science Foundation-spon-
sored Greenland Ice Sheet Program
*(GISP).

The two s^ki-e^quipped airplanes,
^f^lown by U.S. Navy Antarctic Devel-
opment Squadron Six *(VXE-6),
were in Greenland on three ^occa-
sions between early July and mid-
August. *GISP field parties were
transported to and from Camp
Century, a new camp called Nor^m^
Central, and a U.S. Air Force instal-
lation, *DYE-^2, on the Greenland
Ice Sheet. At *DYE-2, the Browning
Flame-Jet Drill was successfully tested
for use in the antarctic Ross Ice Shelf
Project during the coming 1977-1978
field season.

*GISP is a 5-year international
study of the fac^tors controlling the
Greenland Ice Sheet^'s present and
past mass balances, atmospheric
processes, and responses to climatic
chan^ge. *GISP field activities are
coordinated by the Polar Ice Coring
O^ffice, University of Nebraska, Lin-
coln.

Antarctic trip open to Scout
One Scout or Explorer from the

United States will be chosen com-
petitivel^y to accompany a scientific
expedition sponsored by the National
Science Foundation and the Readers
Digest Association. The selection of a
sin^gle representative of the Scouts will
commemorate t^he 50th anniversary of
Scout Paul *Siple's trip to Little America

with Commander Richard *E. *Byrd in
1928.

The Antarctic trip, lasting three
months, will begin next fall. Candidates
must have at least two year's mem-
b^ership in the Boy Scouts. Preference
will be given to candidates holding
selected merit badges or who have
proven abilities in similar disciplines.

Penguins Coming From Antarctica
SAN DIEGO *(AP) - Twenty

Emperor penguin^s will be flown
soon to San Diego aboard an Air
Force cargo jet from *McMurdo
Station in An^tarctica.

Along with 80 of the smaller
Adelie pen^gu^in^s, they are head^-^
ed for study at the Carl *Hubb^s-
*Sea World Re^search Ins^titute.

The two species are native to

the southernmost continent. Em^-^
peror penguins are four feet tall
and weigh 80 pound^s.

The National Science Founda-
tion i^s sponsoring the project.
Inside the *C-141 Jet from Travis
Air Force Base, temperature^s^
will stay below freezing on the
10,000-mile flight, a spo^kesman
said Tuesday. NOV. 27

Old South Pole
Station sealed

Surface access passages to the
original Amund^sen-Scott South
Pole Station wer^e permanently ex-
posed to drifting snow in ̂ early 1977
as a means of sealin^g off the ^aban-
doned facility from further visits.

Built in 1955-1956 for the Inter-
national G^eophysical Year, the old
station operated year-round
through early Januar^y 1975. A
replacement facility nearby was
dedicated on 9 January 1975 (se^e^
March/April 1975 Ant^arc^t^ic Jo^ur-
nal, pages ^37-44).

The original U.S. station at the
geographic South Pole became
buried over the years under about
15 meters of snow and ice, the
cr^ushing weight of which eventually
led to the decision to build the new
station. After the ne^w station
opened, however, the old station
was still visited from time to time to
^collect miscellaneous, small items
that might be useful at the new sta^-^
tion. Most salvageable items had
be^en removed from the old station
at the time of its closing in early
January 1975.

Occasional visitors to the old sta^-^
tion reported hearing loud crack^s,
presumably caused by the weight of
the snow and ice. Fearing that the
strained buildin^gs and tunnels
might collapse, National Science
Foundation officials declared the
old station unsafe and ordered it
^seal^ed.

Poland achieves
Antarctic Treaty
consultative status

Representatives of the 12 Antarc-
tic Treaty signatory nations, gath-
ered in London for a special con-
sultative meeting on 29 July 1977,
recognized the consultative status of
the Polish Peoples Republic.

Poland, which on 8 June 1961
was the first nation to accede to the
Treaty after it was signed by the
original 12 nations on 1 December
1959, is also the first acceding party
to the Treaty to gain consultative
status under Antarctic Treaty Arti-
cle *IX(2). The Antarctic Treaty
entered into force on 23 June 1^961.

With consultative ^status, Poland
has the right to parti^cipate in deli-
berations, recommendations, and
decisions of Antarctic Treaty con-
sultative meetings. The Ninth Con-
sultative Meetin^g is scheduled f^or
19 September to 7 October 1977,
also in London. Before July's spe-
cial consultative meeting, the Polish *•*
government announced that it had
approved all recommendations
adopted by the previous eight regu-
lar consultative meetings in fu^r^ther-
ance of the principles and provi-
sions of the Antarctic Treaty.

Poland has established a new
year-round antarctic station, *Arc-
*towski *(62^°10'S. *58°28'W.), on King
George Island west of the Antarctic
Peninsula. The station began year-
round operation last March.
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Nav^y Inherits Pola^r Waste

UPI Photo

A mound of contaminated dirt and rock left over from an Antarctic nuclear power station awaits shipment to California

*McMurdo, Antarctica (UPI)—The
U.S. Navy ha^s become the owner of
12,000 tons of radioactive dirt that
Washington say^s is too contaminated
for disp^osal in Antarctica. So the Navy
i^s ^shipping it 8,000 miles from here ^t^o^
California.

The *^$l-million operation was or-
dered b^ecause of a State Department
interpretation of the *12-nation Antarc-
tic treaty, which bars disposal in Ant-
arctica of "radioactive waste material.^"^
An authoritative source said a fear of
criticism or public condemnation by
the Soviet Union, one of the signator-
ie^s of the 1959 pact, prompted the deci-
^sion.

The dirt and crushed rock i^s being
dug from the site of a dismantled, 10-
year-old nuclear power plant, which
was shut down five years ago when a
water leak was discovered in the reac-
tor's cooling system. Authorities say
the contaminated soil does not pose a
threat. *Capt. *C.H. *Nordhill, command-
er of the U.S. Naval Support Force i^n^
Antarctica, said a person "would have
to lie in this dirt 24 hours a day for si^x^
months to absorb the same amount of
radioactivity he gets from a chest X-
*ray."

Navy authorities who handle the lo-
gistics for *McMurdo, which houses a
National Science Foundation research
s^tation, said 7,908 tons of the contami-

na^ted dirt has already been shipped to
the Navy base at Port *Hueneme, north
of Los Angeles. They said that another
4,000 tons, which was dug from a hill
near the reactor, has been piled at the
edge of the Ross Sea, awaiting the arri-
val of the cargo ship Bland on its annu-
al Antarctic summer supply run. Since
the Navy has only a short time to un-
load the transport ship, reload it with
dirt and get it out of *McMurdo befor^e^
the end of the coming summer season,
which is brief, all available personnel
must help with the loading.

In Washington, a spokesman sai^d^
the Navy has not decided on what
method will be used to dispose of the
contaminated dirt once, it *^eets to Cali-
fornia. Dec. 17

Lif̂ e In th^e ̂A^n t̂ar̂ ctî c mud
Scienti^sts have discovered two

types of tiny marine animal^s, pre-
viou^sly unknown, living in the mud
and ooze beneath ^sea ice in Antarcti-
ca. The National Science Foundation
says that the *1-to- *2-inch-tall crea-
tures, which re^semble miniature
tree^s, were recovered alive by three
^scientist^s during an expedition la^st
winter. They were found in *^subfreez-
*ing water 85 to 100 fe^et deep. The ^sci-
entists, *Dre. *Jere *Lipps and Ted *De-
*Laca of the University of Calif^ornia

at Davis and Robert Hessler of the
*Scripps Institution of Oceanography
at La *Jolla, Calif., said that the gray-
ish-brown animals appear to be one-
celled organism^s of the *Foraminifera
order. They have not yet been named.
*Lipps ̂ said in a report to the founda^-^
tion that one tree-like organism live^s^
in the mud in ^great abunda^nce. The
other type ^has a trunk "with arm^s^
that droop down" and is not as abun-
dant. ̂ Th^e animal^s have no eye^s and
no mouth," Lipp^e *^eaid. "We think
they may feed in one of t^wo ^way^s:
They may ̂ e^xtend a *^pseudopo^d ̂ [fal^se
foot]—tiny ^f^ilament^s of *protoplaem-
—^which capture plant^s floating by in
the wat^er, po^ssibly stirred by other
animals swimming by. They also
have a *rootlike ̂ sy^stem, which may
ab^sorb nutrient^s from the mud they
live i^n—much like a tree." *Lipps said
that t^he animal^s are too ̂ small to be
edib^le for humane, but he ^said that
fi^sh or other a^nimal^s may eat them.
The creature^s ^were brought to th^e^
United State^s in special cooling con-
tainer^s. They are kept in refrigera-
tor^s equippe^d to gro^w tiny plant^s on
which they feed. The discovery wa^s^
made in New Harbor, a bay at the
foot of Taylor Valley, acros^s^
*McMurdo Sound from *McMurdo Sta-
tion, the main American ^scientific
outpo^st in Antarctica.

^N ôv. 10



DECE^MBER 19^7^7

^'Continental dr^ift^9 t^h^eor^i^st^s case
B^y JOHN W^ELTER

Of Th^e C^apî t̂ al Tim^es S t̂a f̂f
Aug. 23

The field of geology ha^s experienced a revolution in recent ye^ars, and
many of its revolutionaries are meeting in Madî son to compare notes this
week.

It's a scientific revolution^, not a political one^, and it centers around the
theory of continental drift — whether or not the world's continents were
formed by the breaking apart and drifting of the earth's land masses in
the past 2̂ 50 million years or so.

^University of Wisconsin geology professor Campbell *Craddock consid^-^
ers the book that led to the development of the continent^al drift theory as
significant as Charles Darwin's "Voyage of the Beagle" and "The Origin
of Species," which first outlined the theory of evolution in the 1̂ 850s.

The ̂ Madison campus plays host to the Third International Symposium
on Antarctic Geology and Geophysics this week, a meeting of scientists
from about 15 nations now doing research in the Antarctic. Of more than
100 papers to be presented, over half are concerned with the way the south
polar re^gion fit^s into the continental drift theory.

During the week you may see bumper stickers on campus that read
"Reunite *Gondwanaland." They're sort of a geologist's in-joke.

*Gondwanaland Is a centr^al concep^t In the t^heor^y of continental dri^ft.
Pr^evailing geolo^gic theory hol^ds th^at the contine^nts and s^ubcontinents of
the Southern Hemisphere — South ̂ America, Africa, Australi^a, Antarctica
^and India — were once ̂ Joined to^gether ̂ hi the s^u^percontinent of *Gon^dwa-
*naland. The northern continents formed another s^u^percontinen^t, *Laura-
*sia, they think.

The continents, resting on "plates" of the earth's crust, were forced
a^part at faults a^s s^uperheated liquid rock *wa^s^f^jushed up from the earth's
core, according to the theory, which suggests the movement still goes on
mainly at mid-ocean ridges.

Continental drift was first suggested in the 1930s by South African Alex
*DuToit, who drew rough maps of *Gondwanaland from evidence he found
by comparing rock formations in South American and Africa.

"That wa^s one .̂ o^f t^he ^gre^atest t^hin^gs the *^Ь^о^ма^о mind eve^r produced."
*Cra^ddock said. "He ̂ drew maps of *Gon^dwanaland we can hardly improve
on today. Ever^yone laughed at *D^uToit, but he was right... He glued it all
b^ack tog^ether, and said ,̂ ̂ 'If I '̂m right, you'll fi^nd evidence of It In Antarc-
tica.' *"

Du *Toit's theory lacked physical evidence until 1958, when a team of
geolo^gî st^s found glacial evidence i^n Antarctica that he had predicte^d.

When *Craddock was a ̂ gra^duate student in the early '50s, he said, "it
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*^•^^^"^* Div^ergent boun^darie^s^

*^•^•^•^* Conver^gent boundari^e^s

would have been cra^z^y to talk about continental drift^!" And it remained
unaccepted by many geologists until about a ha^lf-dozen years ago, when
other evidence began to mount. About 1970 a team found the fossilized
^jawbone of an amphibian similar to an e^xtinct African species, and the fol-
lowing year a group of paleontologi^sts excitedly reported they had found
an old. stream channel "with bones falling out of it," *Craddock said.

At this week's conference many Antarctic geologist^s will present pap-
ers on new supporting evidence^: fossils in various areas of Antarctica that
match others from South America, South Africa and Australia; rock for-
mations in ^East Antarctica that correlate ̂ with others in India and Sri
Lanka.

Scientists — some of ̂ them working with ̂ or supported by oil or min^ing
companies — are now studying mineral resources ̂ in the Antarctic, and a
handful of papers on that sub^ject ̂ wil^l also be present^ed this week. The
topic is now a hot one in ̂ the field (if any could be described as "hot"), al-
though *Craddock said "no proven mineral deposits of workab^le value
have been found yet."

One team searched for *diatomaceous fossil deposits that could indicate
*oU; another surveyed an area looking for evidence of ur^aniu^m.

10 Surv î̂ ve Being
Lost in Antarctic

*McMu^rdo, *A^nt^a^m^.^^

Ten *people'àtooard two helicop-
ters survived forced landings on
Antarctica's fro^zen Ross sea and
returned safely to the American^-^
base at *McMurdo.

None of the ten suffere^d a^ny
in^jur^y despit^e more than three days
of hurricane-force winds an^d 20-
*below-zero temperatu^res.

A sudden stor^m forc^ed the t^wo
helicop^ters down some 45 miles
from *McMur^do Saturday w^hile they
were on *resupply m^issions in the
Antar^ctic interior.

The helicopters were pilote^d

by Lieutenant Sam *Feola of *Cainar-
*Шо, Cali^f., and a Lieut^enant Brown
of *Moreh^ead ̂ City, *N.C.

The seven aboard *Feloa's heli-
cop t̂er found refuge in a hut at
Marble point, but Brown, ̂ with *co-
*•pilot Ken *Mathews of Auckland,
New Zealand, and crew chief Rod
Law of *Knoxville, *Tenn., were
force^d down on the sea ice and
spent the next three days huddled
in sleeping bags while 90 *m.p.h.
winds drove snow that eventually
en^gulfed their craft.

"The sky cleared for about half
an hour ^Saturday night, s^howi^ng

we were less t^han a mile from the
edge of the-ice pack, which was
crumbling fast under the high
winds." Brown said.*.

Brown, a three-year Antarctic
veteran, said they could not tie th^e^
bright oran^ge helicopt^er down be-
cause they had landed on ̂ glare ice
and only the fact that the wheel
froze to the ice saved them from
being overturned or blown into the
ice-filled sea.

"We had no radio communica-
tion and knew it would be imposs^i-
ble to launch any search for us
until the sto^rm ended," Brown said.
"All we *cou^W do was wait and pray,
and I ̂ will have to spend lots of time
in church to keep the promises I
made to Go^d out there on^-the ic^e."

*^Feola ̂ J^ammed his p^assengers
into the ̂ ho^t where they settled in
for w^hat was to be a three-day wait.
*F^eola had radio communications
^with the New Zealand base, but
Brown, *Mathews and Law were on

their own on the edge of t^he Ice
pack, living off emergency rations
and huddled in an *unheated plane
for 80 hours until the storm broke
Tuesday afternoon.

It took *Feola's crew three
hours to dig out their plane and
Brown's people finally got the sno^w^
cleared after a similar sno^w-shove l̂-
ing ^job.

"T^hè happiest mo^ment I'll ever
have ^is when we hooked up the
battery and it showed ^23 volts
despit^e those three da^ys and ni^ghts
of sub-zero te^mperatures. And the
sweetest sound was when the e^n-
gine caught and we knew we were
going to be ab^le to fly home,"
Brown said.

The planes landed at *McMurdo
within minute^s of each other Tues-
day. Th^ey now share the record of
being "lost^'^1 ^longer than ̂ an^y ̂ other
aircraft in Antarctica without *m^ju
*ry or lo^ss of. life.
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P^enguins on Ross Sea, Antarctica By *R. Norman *Matheny, staf^f photograp^her

Emperors of the Antarctic, disdainful while powers go slow on region's resources C^hrist^ian Scie^nce Mo^nitor

Sharing Antarctica's riches
13 nations try to work out ways

to prevent exploitation of continental waters
By Ale^xander MacLeo^d

The Christian Science Monitor
London

Thirteen countries with direct i^nterests in
Antarctica have decided to work out programs
for the exploitation o^f mineral and protein re-
sources in and under the region's icy waters.

But after three weeks of talks here they
have agreed to move cautiously and to give
maximum attention to calls that the Antarctic
environment be safeguarded.

Signatories to the 1959 Antarctic treaty de-
cided to produce a set of interim guidelines for
c^a^tc^hing *krill, a *shrimplike creature rich in
protein and found abundantly in Antarctic wa-
ters, while detailed wor^k on long-term fishing
arrangements are worked out. They also
agreed on the need to conduct prolonged scien-
tific and ecological surveys before any attempt
is made to unlock the vast properties of oil,
natural gas, and other valuable, minerals
thought to lie beneath the south polar ice cap.

The countries involv^ed in the ^talks were Ar-
gentina, Australia, Belgium, Britain, Chile,
France, Japan, New Zealand, ^Norway, South
Africa, the Soviet Union, the United States,
and Poland. All have territorial or scientific in-
terests in the region and want to protect it
against *overexploitation.

*50-million-ton harvest
The stakes involved in Antarctica are

staggeringly high. British experts have cal-
culated that 50 million tons of *krill a year
could be harvested without threatening e^xist-
ing stocks. This compares with the 60 million

tons of al^l kinds of fish caught annually around
the world.

Estimates of the amount of oil in the area of
the Antarctic shel^f vary, but one U.S. docu-
ment circulated at the conference spoke of re-
coverable deposits of "tens of millions of bar-
^r^e^ls." So^me experts say the region may con-
tain as much oil and gas as the entire Alaska
field.

The thought that oil and gas exist in Antarc-
tica is based not on test drillings but on geolog-
ical surveys and estimates. But most of the
large oil companies think the potential is great.
They also know, however, that new techniques
must be developed before test drillings can oc-
cur.

From a treaty powers' standpoint, this is
welcome. For it gives them a space of 10 to 15
years to *. frame regulations for prospecting
companies.

Time runs short
In the case of *krill, time is much shorter. So-

viet trawlers already are harvesting *krill in in-
creasing quantities, and as pressure builds up
on world food resources more countries are
expected to become actively interested in the
harvest.

The London conference has called for tem-
porary guidelines to be set for *krill fishing, and
these are expected to fall well within safe lim-
its.

An important complication in the efforts of
the treaty powers to combine exploitation of
the region with concern for the environment is
that *overenthusiastic oil drilling could endan-
ger future *krill supplies. Petroleum spillage

will be an *everpresent danger, an^d steps must
be taken to ensure that it does not occur.

Political tensions within the *1^3-nation group
and between treaty an^d *nontreaty countries
also are a source of concern. The Soviet Union,
enjoying major oil reserves of its own, is
*unenthusiastic about oil drilling in Antartica
but wanted to open the door much wider to
*krill fishing. Non-Communist states are much
more interested in the oil and can be expected
to resist Soviet attempts to limit progress in
this area.

Others seek share
Meanwhile, third-world countries not fortu-

nate enough to enjoy territorial rights in Antar-
tica have been stepping up the pressure at the
^United Nations to be granted a future share in
the riches of the region. The London confer-
ence had representations from the UN Food
and Agriculture Organization, wh^ich insists
that the resources of Antarctica should be de-
veloped mainly for the benefit of poor coun-
tries.

Conference officials say the main achieve-
ment of the London talks was to preserve a
reasonable amount of agreement among t^he
treaty powers and to underscore one of the
leading ingredients of the treaty itself - a prin-
ciple that the region must not fall victim to un-
controlled exploitation. But it also was strongly
felt in conference circles that the task of con-
serving Antarctic resources for future gener-
ations is only just beginn^ing. Officials say 1978
will be a busy year for them as work proceeds
on guidelines for future food and mineral de-
velopment.
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Bubbles in Antarctic ice: that's clean air!
By R^euter

C^anberr^a
Australian research scienti^sts are hoping

so^me ancient bubbles will help them ^discover
what the at^mosphere was li^ke before the age
of industrial pollution. The tiny air bubbles are
trapped in Antarctic ice that is tens of thou-
sands o^f years old.

The ice cores have been brought from thé
^Antarctic by the Australian Department of Sci-
ence. They ̂ have been cata^lo^gued according to
age and are being stored in deep freezers
pending analysis by Commonwealth Scientific
and Industrial Research Organization *(CSIRO)
scie^ntists at Melbour^ne.

The scientists ^are also studying carbon de-
posits in the "age rings" of trees to determine
if carbon dio^xide levels in the atmosphere have
changed significantly over the centuries.

They are looking to the bubbles and trees to
help the^m establish :

^• Where carbon dio^xide moves in the atmo-
^sphere

• Whether the volume of carbon dioxide is
likely to chan^ge

• Wh^ether carbon ̂ dioxide ̂ movement^s an^d^
concentration chan^ges modify climate.

The Australian scientists think the gas helps
shape t^he world's climate by acting like a
greenhouse ^- letting sunlight pass through but
trapping heat near the ground. To as^ses^s the
great volume of carbon dioxide created in
modern times by burnin^g coal and petroleum,
they have been monitoring modern gas levels
sinc^e 1972.

Special air-sampling devices have been in-
stalled in one international and three domestic
^airliners.

Australia was the second country, after Swe-
den, to est^ablish airborne carbon dioxide mea-
suring programs.

The Swedî sh and Australian tests are part of
a global monitoring program involving ground
stations at the South Pole, Alaska, Hawaii, and
Wel^lington, New ^Zealand. A fifth ground sta-
tion is being built in Western Samoa.

Ice cap could melt
The scientists claim that under certain cir-

cumstances i^nvolving hi^gh carbon dioxide con-
centrations th^e earth's temperature could in-
crease and lead to melting of the ice caps.

However, the *CSIRD research team thi^nks
such a pros^pect is a long way off.

"Th^e average carbon dioxide level in the at-
mos^p^here is about 3̂ 30 p^arts per million," ac-
c^ording to one of the researchers, Dr. Graeme
*Pearman.

^"We've found that gas levels are building up
at a rate of about one part per million per year
and, as ^far as we can estima^te at p^resent, by
the year 2000 the earth's temperature may rise
by one half of one degree *C. as a result."

Dr. *Pearman cont^inued: ^"During the North-
ern Hemisphere's summer the ^European and
No^r^th American forests draw huge amounts of
carbon dioxide from the air as they grow.
The^n, as the tre^es lose their leaves and photo-
synthesi^s ceases, large quantities of the gas
are poured back into the air."

Dr. *Pearman sai^d that this ga^s seem^ed to
travel southward over the equator at an alti-
tude of between five and six miles, taking
about ̂ five months to co^mplete the journey into
southern latitudes.

"It would appear that this natural inflow bal-
ances itself, but the inputs from ind^ustria^l^
sources do not^, and we have a gas level which
increases from year to ye^ar," he said.

1977-1978 U .̂S .̂ Antarctic Program
under way

Early this mon^th, U.S. Navy Antarctic Development Squadron
Six *(VXE-6) comple^ted a series of turnarou^nd *"winfly" (win^ter ^f^l^y-
in) *LC-^I30 ̂ f^lights to *McMurdo Station from *Christchurch, New
^Zealand. Science and support personnel, plus cargo of various
kinds (mail, fresh foods, etc.), were delivered for a traditional
head start on ^the 1977-1978 U.S. Antarctic Program field season.

Meanwhile, ^the bulk of 1977-1978 investigators and some sup-
^port personnel gathered at *Reston, Virginia, 18-21 September for
the annual U.S. Antarctic Program Orientation Conference. Ses-
sions included training in various aspects of *coldweather work and

survival, in^for^mation on ho^w to *^ип^к^к^« *^n^-^n^«^*i *^,
p^repare ship^men^ts of scienc^e car^go ̂ e^ffor^t *^,^o *^Hr Г *^,^b ^A ,^1 *^T^™^^
and speci^mens, and general fami- *e^f^fort *^'° *dn" *thrOU^8h *lhe *^f^l^oa^tl^n^g^
*liarizati^on ̂ with the research being *oss *^Ice *^$^h^e\^t *to ̂ s^tudy the sub-shelf
c^onducted by other disciplines in *env^'r^onment—including any life
Antarctica. *mat ^m^ay be discovered there—for

Full-scale ^1977-1978 U.S. opera- *the *.^f^irs^t *^ti^m^e, and several basic
*ti^ons in Antarctica be^gin at ^Me- *stu^(^"'^es of Antarctica's l iving and
*Murdo in early October, followed *^m^in^er^al resources,
b^y the season's first flights to *^'^" ^addition to direct support of
Amundsen-Scot^t South Pole a^nd *t^hese ^s^c^i^e^nce projects, which uses
*Siple stations by early November. *^most *°^f *tne *^г^'^т^е ^and asset^s *availa-
*R/V H^ero is expected to dock at *^b.le *to *^^^-^s^- ̂ Antarctic Program *logis-
*Palmer Station, on Anvers Island *^fi^ps *s^upp^ort units, near^ly 350,00^0^
o^f^f the Antarctic Peninsula, for the- *^k'^l°^Kra^ms of construction cargo will
first time this ^season in early De- *^*^* *a^il^"^l^'f^t^ed ̂ from *McMurdo to *Siple
*^cember. S^tation this austral summer in *pre-

*Over 325 *U.S.-sponsored investi- P^3^™^1 '̂0^" *f^°^r the construction ̂ this
gators will fan out over the *antarc- *^*easo^" *and ^next of a replace^ment
tic continent and surrounding seas *, *, *Pr^es^ent stati^on, now *co^m-
*this s^eason to conduct some 90 *Р1е^1е1^У buried under crushing snow,
projects in biolog^y, biomedicine, The cargo arrived at *McMurdo by
earth sciences, *glaciology, *meterolo- ship la^st seas^on.
*gy, up^per-atmosphere physics, and
oceanography. Highlights include
an e^xtensive surface reconnaissance ANTARCTIC JOURNAL
of Marie *Byrd Land's *Bakutis and Sept^e^mb^er 1977

The most well-known of the Eski^mo î gl̂ ooŝ ,̂
the *snowhousc of the central Canadian Eskimos, is con-
struct^ed in the following way. Hard, compact sno^w is
first cut into blocks measuring about 3 feet long, 2 feet
high and 8 inches thick. To cut the snow, a short, sword-
like knife made of ivory is used. The blocks ar^c then
fitted together in a circle and trimmed to form a slanting
dome. A small hole cut in the top lets in fresh air and lets
out smoke if a fi^re is lit inside. The tunnel entranc^e is
built of one or more domes and is designed to trap the
cold air.

A thin slab of ice or sewn gut i^s place^d in the wal^l for
a window. Inside, shelves for utensils are cut in the walls.
Raised snow platforms, covered with furs, serve as eating
and sleeping places.

A large winter *snowhouse for a family measures about
15 feet wide and 12 feet high. Small, temporary snow-
houses used by travelers ^are of the ̂ sa^me form but me^a-
sure only 7 feet wide and 5 feet high.

Eskimos who live in *snowhouses abandon them in
^the spr^ing and move into tents made of skins. Today,
prefabricated houses are gradually replacing *snowhouses
as well as the sod and tent Eskimo igloos.
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Antarctic ideal Polar Star ̂ greets Antarctica

laboratory
^Oct.*ì7

Research in the Antarctic
b^y an American doctor may
^ultimat^ely lead to control
o^f the co^mmon cold.

Dr Elliot *C. ̂ Dic^k, professor
of preventive medicine at
the ^Unive^rsity o^f W^isco^nsin
m^edical school, is ^workin^g^
on the premise that colds are
m^o^re di^f^f^icult to transmit
t^han earlier thought.

Dr Dick, in *Christchurch
today at the end of his third
winter season on the ice, is
now to start imme^diately on
.devising a way of interrupt-
ing the cold and other res-
piratory disease^s.

The study — the only one
of its kind i^n t^he world —
has u^sed ^laboratory facilities

Dr Dick

at *Christch^urch Hospital.
Research on tran^smission

of co^ld virus^es is bein^g car-
ried ou^t ̂ durin^g ̂ the five-wee^k^
*^iolation period between the
'winter f^ly-in and the begin-
ning of the main field seaso^n^
this month.

This peri^od was c^onsidered
ideal for ̂ followin^g the ^move-
ment of commo^n cold virus-
es through the clo^sed popu-
lation.

Dispelling some myths
about the common cold, Dr
Dick said:

^• ̂ I^t was caused by at
least ̂ 1^50 different viruses,
ran^ging from those causing
^the com^mon cold, to a lethal
^pneumonia.

^• Antibiotics were un-
s^uc^cess^ful in tre^atment of
the col^a vi^ruses,

• Because there were so
^.^many varieties *o^t viruses, a
^vaccine could not be pro-
^duced.

"S^o the conventional me-
thods are ^not ^goin^g.to w^o^rk

on combattin^g the ^co^m^m^o^n^
cold," he said. "Interrup-
tion would appear to be th^e^
only solution."

Research would ^not h^ave
bee^n possible in, for in-
stance, the open, moving
^p^opulation ^'here, w^here the
source of the viruses could
not be traced.

While the main stu^dy had
centred on *McMurdo Station,
a sub-study was conducted
at Scott Base this year.

"All the material we have
found thus far, seem^s *t^? con-
firm our results in human
volunteers in Madiso^n (Wis-
consin), that colds are m^uch
more dif^ficult to transmit
than we might have expect-
ed.

"Of course, this is very
goo^d ne^ws."

This year, for example, in
the Scott Base sub^-study the
research team found ^'two
people who arrived with
colds. Their viruses were
isolated.

^None of their collea^g^ues in
the confined community de-
veloped colds, in spite o^f^
their close proximity to each
other.

Furthermore, the men at
Scott Base were closely in^-^
volved with many Americans
at *McMurdo Statio^n where
colds were evident.

"During ^the wint^er fly-in
period of five weeks, not one
sin^gle person at Sco^tt Base
^got a cold," Dr Dick said.

However, final analysis lay
with laboratory serum tests
which would determine
whether others were infect-
ed.

I^n an open ^population
study of virus t^ransmission
in Wisco^nsi^n, Dr Dick ̂ found
the viruses did not transmit
easily, even to room-mates.

In a later study, volunteers
were exposed to cold viruses.
E^xp^osure *^-^w^ns prolonge^d a^nd
in physically close situations
such as in *^inarraige. The
transmission rate was only
38 per cent, and then only by
those with severe co^lds.

So in about t^wo-thirds of
cases, there was ^no trans-
mission.

"We have enough data
from the past t^wo years i^n^
the Antarctic, combined with
previous studies, to tell
whether our thesis is ^«^ling
to be proved or disproved,"
Dr Dick said.

"Thus far, it looks good."
Dr Dick will return to

*Christchurch in two years.

SEATTLE *(AP)—The world's largest and most powerful
icebreaker, Polar Star, made its debut over the Christmas wee^kend,
breaking ice in *McMurdo Channel in Antarctica, *the^-Coasf Guard
reported here

Coast Guard spokesman Mike *Kelley said the Polar Star,
plagued with numerous mechanical problems which kept it^-^
*drydocked for the first year of its life, had no problems on its first
test assignment.

"The ship used her diesel engines and gas turbines to ram
through 3 to 8 feet of ice," *Kelley said.

He said the Polar Star was scheduled to b^egin Friday forging a
path to *McMurdo Station, west of the Ross Ice Shelf, the largest
solid ice shelf in Antarctica.

^Ant^arctica
Го ̂ Get Its

First

*^HS^F

Edward P. *Todd

New director of polar
programs named

In mid-Augus^t 1977^, Edward P.
*Todd was appointed director of the
National Science Foundation's
*(NSF) Division of Polar Programs
(DPP) by Foundat^ion Director
Richard *C. Atkinson.

The position had been left vacant
by the 15 July resignation of Robert
H. Rutford, DPP director since
April 1975, to become vice chancel-
lor for research and gradua^te stud-
ies at the University of Nebraska,
Lincoln.

Dr. *Todd has been on the Foun-
dation staff in various capacities,
including several senior posts, since
1963. He will continue to serve as
acting assis^tant *NSF director for
astronomical, atmospheric, earth,
and ocean sciences—the directorate

^BUENOS AIRES, N^ov. 4 (R^euters)
Expectant mother Maria Silvia

de Palma set sail yesterday for the
Antarctic, ̂ where she is to give birth
to the first native-bor^n *Antarctican
in January.

Mrs. de Palma, ^wife of the
garrison chief of Ar^genti^na's Esper-
anza (Ho^pe) A^ntarctic base, Captai^n^
Jorge de Pa^lma, left aboard the
^navy vesse l̂ *Bahia *Aguirre with the
wives of other military personnel
and 13 children, aged three months
to 13 years. Also aboard were two
teachers to set up a school for the
children during their parents' year-
lo^ng tour there.

T^wo doctors from *Ushuaia in
*T^f^erra del *Fuego, the southernmost
city in the world, ^will aid ^the
resident doctor in Esperanza at the
birth.

of w^hich *Dr^T is a part—until Presi-
dent Carter names a successor to
Robert *E. Hughes, who stepped
down from the post last December
to ret^urn to Cornell University. Dr.
*To^dd had been Dr. Hughes' deputy
since August 1975.

A native of *Newburyport, Massa-
chusetts, Dr. *Todd received the
*B.S. in physics in 1942 from Massa-
chusetts institute of Technology
and the Ph.D., also in physics, in
1954 from the University of Colora-
do. Following two periods of in-
dustrial research employment, he
was a research associate and techni-
cal director of the University of
Colorado's Laboratory for Atmos-
pheric and Space Physics from 1957
to 1963. In 1971 he received the
*NSF Distinguished Service Medal as
deputy assistant director for re-
^search.
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*AAAS national
meeting includes
polar symposium

"Polar research: to the present,
and the future" was the title of a
day-long symposium held as part of
the 14^3rd annual meeting of the
American Association for the Ad-
vancement of Science *(AAAS) in
Denver, Colorado, on 20-25
February 1977.

Mar^y Alice *McWhinnie, De Paul
University, arranged the session.
The 11 papers given discussed the
emergence of Antarctica (Laurence
*M. Gould, University of Arizona),
polar research—a synthesis (George
A. Llano, National Science Foun-
dation), Antarctica and *Gond-
*wanaland (Campbell *Craddock,
University of Wisconsin), *glaciology
and glacial history (Richard *L.
Cameron, National Science Foun-
dation, and George *H. De^mon,
University of Maine), the polar role
in global climate change (Joseph *O.
Fletcher and John *J. *Kelley, Na-
tional Oceanic and Atmospheric
Administration^), oceanography
(Theodore *D. Foster, University of
California), southern-ocean pro-
ductivity *(Sayed *Z. *El-Sayed, Texas
*A&M University), marine mammals
(Donald *B. *Siniff, University of
Minnesota, Ian *G. Stirling, Cana-
dian Wildlife Service, and *L. Lee
*Eberhardt, Pacific *North-West
Laboratories), physiology and
biochemistry of marine *ectotherms
(Arthur *L. *DeVries, University of
Illinois), terrestrial adaptations
(Bruce *C. Parker, Virginia
Polytechnic Institute and State
University), and conservation,
re^sources, and international
^perspectives (Robert H. Rutford,
National Science Foundation).

*AAAS ̂ will publish a proceedings
of the session in late 1977.

Third *DVDP seminar
announced

A third ^seminar on scientific re-
sults of the Dry Valley Drilling
Project *(DVDP) has been an-
nounced for 5-11 June 1^978 in
Tokyo, Japan. The sessions will be
c^onvened by *Takesi *Na^gata of t^he
Japan National Institute of Polar
Research.

*^u.^s. ̂ N^a^n^-^

Present and former *U.S.^-U.S.S.R. antarctic exchange scientists at the Soviet
Union's *Vostok Station (78 ̂ "^28'S. *10^6^°48'E.) on 28 December 1976, the day that
Michael *^F. *Fancher (second ̂ from left), Stanford University, arrived to winter there
with the ̂ 22nd Soviet Antarctic Expedition. The group was flown to *Vostok aboard
a U.S. *LC-130 Hercules (background) from the United States' *McMurdo Statio^n,
about 1,260 kilometers distant. Others (left to right): Ralph N. Johnson, U.S.
Geological Survey (wintered at *Vostok in 1976); Robert *B. Flint, Jr., Stanford
University (wintered at *Vostok in 1974); A.N. *^Zaitzev, Institute of Terrestrial
Magnetism and Ionosphere and Radio-Wav^e Propagation (wintering at the United
States' Amundsen-Scott South Pole Station in 1977); Edward P. *Lysakov, Arctic
and Antarctic Research Institute (wintered at *McMurdo in 1976). The Soviet Union
and the United States have exchanged scientists in the Antarctic yearly since the

1957^-1956 International Geophysical Year.

*DVDP retrieved core and other
geological specimens from 15 drill-
holes in the *McMurdo S^ound re-
gi^on from 197^2-197^3 to 1975-1976.
A cooperative venture of Japan,
New Zealand, and the United
States, *DVDP preliminary results
have been presented at two pre-
vious seminars in Seattle, Washing-
ton (May 1974), and in Wellington,
New Zealand (January 1976).

Symposia set on
ice masses, glacier
beds

The International *Glaciological
Society will hold a symposium on
the dynamics of large ice masses at
Ottawa, Ontario, Canada, 21-25

August 1978. The symposium will
concern the dynamics of ice sheets
past and present, ice caps, large
valley glaciers, and floating ice.

A papers committee will consider
any paper that provides new in-
formation on these topics. For in-
formation write: Secretary, Inter-
national *Glaciological Society,
*Lensfield Road, Cambridge *CB2
1ER, England.

Also at Ottawa, and during the
previous week, the National
Research Council of Canada, Sub-
committee on Glaciers, will hold a
symposium on "glacier beds: the
ice-rock interface." Write: *C.S.L.
*Ommanney, *Glaciology Division,
Environment Canada, Ottawa, On-
tario, Canada *^K1A *OE7.

Proceedings of both symposia will
be published in special issues of the

Journal of *Glaciolo^gy^.
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Oil Flows With Few Hitches
FAIRBANKS (AP) — A^lter a

shaky start, the trans-Alaska oil
pipeline is d^elivering *Prudhoe Bay
^.crude to the marine terminal at *Val-
*dez with seldom a hitch in the flow of
li^quid energy.

Tankers large and small are
churning through *Valdez Narrows
to^ward refineries in the Lower 48 at
the rate of about one a day.

As of No^v. 1, more than 68 ,̂750,000
barrels of the estimated 9.6 billio^n^
barrels of recovera^ble crude at
*Prudhoe Bay on Alaska's North
Slope had been pumped into the load-
ing tanks at *Valdez.

With 4^1/2 months of pi^peline o^per-
ation on the record, President Wil-
liam *J. *Darch of the *A^'yeska Pi^pe-
line Service Co. says th^e integrity of
the line and the standards of con-
struction have been demonstrated
satisfactorily.

*Alyeska is the consortium of eight
o^il companies which desi^gned and
built the 800-m^ile, $7.7 billion line,
and no^w is operating the long steel
tube.

"Obviously, the extremely sophis-
ticated system has not been vet c^om-^,^
*pletely debugged," *Darch said, al-
luding to minor problems which stil^l^
crop up.

"The combination of the ex-
tremely sensitive and sophisticated
instrumentation, with the problems
of Alaskan geography, means that
we are learning still, and probably
shall continue to do so for some
time."

Noting that the 100th tanker is
scheduled to sail from *Valde^z with
cargo tanks *fillea with Alaskan oil
this month, *Darch said it is a signal
to *Alyeska "that in the language of

today we've gotten our act togeth-
er."

Problems plagued the largest *рг^ь^
vate construction project in history
after the first oil entered the ^48-inch
line at *Prudhoe Bay on June ^20.

There were spills and accide^nts
that kept pipeline engineers on the
hop for more than a month, until the
first North Slope crude started spurt-
ing in the tanks at *Valdez on July 28.

The worst was an explosion and
fire which lev^eled the pump house at
Pump Station 8 just southeast of
Fairbanks on July 8. One man died in
the disaster, and *re^e^.o^f^istruction
work on Pump 8 is still going on, with
completion scheduled in January.

*Alyeska estimates that it will
ta^ke about a month after that for
.systems checking at the station, and
that Pump 8 will go back on the line
sometime in March.

*Alyeska originally had planned to
be running about ̂ I.^?, million barrels
of crude a day through the line by
this time, but the Pump 8 disaster in-
tervened.

The daily flow rate on Oct. 31 was
75^4,000 barrels, but the flow rate var-
ies from day to day. On Oct. 28, for
instance, it was 695,000 barrels, on
Oct. 26 730,000 barrels.

Th^e daily average flow rate from
oil-in on Ju^ne 20 through Nov. 1 was
*:509,444 barrels.

"It depends on what goes on in
the field, at *Prudhoe, and it depends
on what goes on in our own opera-
tion," *Alyeska spokesman Sam Akin
said of the daily flow rate.

"We may close down a pump at
one of the stations for a few hours
for some reason or another, and that
will slow down the rate. There are

Geolog îst^s Discover
Uranium In S^amples

*JUNEAU *(AP) — ^.Governmentgeologists have found "significan^t^
concentrations" of uranium in sedî -̂

*^!ment samples from a series of
sprin^gs and streams about 50 miles
northeast of Fairbanks, U.S. Bureau
of Mines officials said here yester-
^day.

John Mulligan of the bureau's
.field *operatpons center here said the
samples came from within a 20
square mile area near Mount *Prindle
and the headwaters of Little *Cham-
*^ipion Creek.

The area falls ̂ within the Carter
administration's proposed Beaver
Creek National Wild and Scenic
River designation. But under the ad-
ministration proposal, mining could
be allowed in the area.

The uranium concentrations were
discovered during a Bureau of ^Land
Management study of the region con-

duct as part of an e^ffort to assess the
mineral potential of land proposed
for withdrawal under various *D2
land recommendations.

A report on the discovery said up
to ̂ 400 parts per million of uranium
were found in stream sediments and
up to 570 parts per million in spring
sediments in the a^rea.

But Mulligan stresse^d that the
source of the uranium has not yet
been located and warned ^that it
"may or may not" prove to be a
commercially workable deposit.

Mulligan said the bureau was
making a formal announce^ment on
the find because of its p^otential sig-
nificance and in an effort to make
the public at large aware of the dis-
covery as op^posed to a select few
firms which read bureau technical
reports. Sept. 22̂ "

all kinds of things that can affect it.
It bicycles from one day to the next.

"We expect that it will hang
around the *750,000-barrel figure until
Pump 8 goes back on line.

"We will have the capacity then
for the 1.2 million barrels a day we
were originally to have had by now,
but the amount to be moved depends
on what the owners want moved.

"If they have a need for that
much crude oil someplace, they'll
brings ships in to *Valdez to move it.
.If n^ot, *we^lll be movin^e a^t. ^l^o^wer
quantities."

Coast Guard figures show that ^90
tankers laden with No^r^th Slope
crude had cleared *Valdez through
Nov. 1, with most destined for *refin^;^

*eries i^n the Seattle, San Francisco
and Los Angeles areas.

The o^thers took their cargo
through the Panama Canal to refin-
ing facilities .on the East Coast, or
transferred the crude to smaller
tankers which could transit the
canal.

The first tanker out of *Valdez was
the 120,000^-ton Arco *Juneau. It left on
Aug. 1 with 824,803 barrels of Alaska
crude for the Atlantic Richfield re-
finery at Cherry Point, Wash.

Akin says there have been minor
hitches on the line since the period of
major problems in the month after
start-up, but he likens them to "tak-
ing your new car back to the dealer
to fix the bugs."

Akin says the trans-Alaska pipe-
line started out with an automatic
ha^ndicap that ma^gnified every prob-
lem or accident.

"Pipelines everywhere else in the
world are started up with water,"
Akin said. "They actually fill the
lines with water and pump it from
Point A to Point Z at the other end
until they are satisfied everything is
right.

"We couldn't do that up here.
With the low pipe temperatures,
we'd have had a wh^ole lot of frozen
water. We had to do our testing with
oil." ^-N^ov. 8

Hungary traces the histor^y^
of airshi^ps on a series of seven
stamps and a souvenir sheet
introduced on Nov. 1,

*Roald Amundsen (1872-1928)
and his airship *"Norge" over
the North Pole are pictured on
the 3ft stamp,

^Greenland B îd
B^y *Ü.S. B^ared

COPENHAGE^N, ^D^enmar^k,
Aug. 27 *(AP) — The historian
to the Danish ro^yal court sa^ys
in a ne^w *bool^ç that his ^gover^n-
ment turned down a bid by th^e^
United States in 1^946 to buy
Greenland.

Prof. Tage *Kaarsted ̂ base^d^
his ̂ 600-page history of ̂ Danish
political affairs durin^g the
perio^d b^etween 1^9^29 and 1953
on public records ̂ and hithert^o^
secret govern^ment files.

*Kaarsted said in a^n *pre-
publ^icati^on inter^vie^w ^that the
U.S. Secretary of Stat^e Jame^s^
*^F. Byrnes ma^de the offer to
Danish Foreign Min i s t e r
Gustav *^Kasmussen d^uring a
United Nations meeting in ^New
York in 194^6, telling hi^m that
Greenlan^d was nothing but a
^huge lump of ice that hap-
pened to be ̂ of great strategic
impo^rtance to the Unit^ed
States but could only be a
burden to Denmark.

The D a n i s h ^gover^nment
never seriously consid^ered the
o^ffer, *^Kaarsted said. But he
says Byrnes ^was ^seriou^s in
makin^g it.

U^.S^. To Increase
Pet 4 Exploration

FAIRBANKS *(AP) —The U.S. Geological Survey plans to in-
crease petroleu^m exploration in National Petroleum Reserve 4
on the North Slope.

Under the program proposed ̂ for the 1977-1978 *win^jer season,
four me^dium depth oil wells will be completed, two ^deep oil
wells will be started and three shallow gas wells ̂ w^ill be drilled
near Barrow.

The geological sur^vey also said it plans to prepare drill pads
for two more medium depth oil wells to be drilled in t^he fall of
1978.

Last winter, four exploratory oil and gas wells were drille^d on
the reserve, but none encountered gas or oil in co^mmercial
quantities. *jui^"^y 2^7
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Widow Win^s ^$30^,000
In G^ue^s^s on Oil Flow
A^NCHORAGE, July 29 (UPI)—An un-

em^ployed Anchorage widow who w^al^k^s^
^with the aid o^f crutches won $^30 ,̂000
today by submitting th^e closest gues^s^
as to how long it would,take th^e first
oil to f^low from *Prudhoe Bay to Val^-^
*dez.

Jean *Mahoney, 53 y^ears ̂ old, said sh^e^
had a "lucky hun^ch" and missed the
official time *•^*- 3^8 day^s, 12 hours ̂ and
56 mi^nutes — by j^ust one minut^e. T^h^e^
contest was sponsored by *S^t P^atrick'̂ s^
Ro^m^an Cath^olic Parish to raise money
for *its^j^juildjng fund. The church made
$35,00^0 in the winner-take-all Pip^eli^ne
Classic.

Dangers ̂ hiding
glacier wealth

MOSCOW, Ida^ho *(AP^»^-Alaska's
glaciers may^'cover valuable ore bodies
and hold lar^ge reservoirs of ̂ water that
could be pi^ped to cities, University of
Idaho researchers ^say.

B^ut geolo^g îsts who participa^te in ̂ me
universit^y's *Juneau Ice Field^" Research
Program Summer Institute say they
worry about crevasses and un-
predictable weather when they live on
the huge masses of ice.

After^,31 years, institute participants
from *UI a^nd other schools are still
making discoveries, said *UI Co^llege of
Mines Dean *Maynard Miller.

In mapping and probing the in-
terconnecte^d ^group of glaciers that
share a ̂ large flat plateau on the *Juneau
Ice Field, large reservoirs of water
have been found in icy cavities, Miller
said.

"If the ic^e trapping the water burst
there can be ̂ f^looding, but this could
also be tapped as a source for
municipal water supply," Miller said.

Some of the ̂ a^s persons working on the
ice field last summer worked with in-
struments ̂ t^o locate ore bodies under
the gl^acier^s. They found *nickle and
other magnetic ore bodies, Miller said.

A^nother pro^ject involves measuring
the amount of the insecticide DDT
which has accumulated in the ice.

Grant Meyer was one of the s^even *UI
students who ̂ lived on the ice field last
summer. O^ne of his jobs was to place
dozens of poly-vinyl stakes in the ice
field to measure glacial movements.

"Your basic impression is that the ice
^field ̂ is a flat desert with shar^p peaks
stickin^g up. The only vegetation is
lichens," sa^id Meyer, a senior geology
major from Idaho Falls.

"Walk^ing on bare ice is actually like
walking on pavement. Air bubbles and
dirt make the ice rough so it's really
easy walking," he said. ^NOV. 7

E^s^kimos ̂ An^gr^y at Quota
Put on *Bowhead ̂ Whales
TOKYO, Dec. 7 *(AP)—The In-

ternational Tradin^g Commis^sion de^-^
cided t^oday t^o li^mit Alask^an E^s^-^
kim^os to a tot^al catc^h of 12 *bo^whead
whales for 1978. Eskimo leaders
^imm^ediately ̂ w^arned that their hun-
^gr^y people ̂ would be forced to break
a quota that ^smal^l

Eleven nations, Includin^g the
United States, ̂ voted ̂ for the ^quota
at a special ̂ se^s^sion. Canad^a, Austra-
^lia and the Netherlands voted
a^gainst, and ̂ Iceland abstained.

The body ordered that "hunting
shall ^stop ^when 18 w^hales bave
been struck [with a harp^oon] or 12
^landed." The *bowhead i^s ^an endan-
gered species.

"Thî s implies that we c^an h^ave
only hal^f ^of our E^skimos' nutri-
tional ne^ed^s,^" said Billy *Neakok o^f^
^North Slope Borough in Al^aska.

M^ayor Eben *Hopson rushed an-
^grily out of the conference, but î s-
sued t^hi^s ^statement later: "A viola-

*tion *^çf the quota ̂ will certainly take
place if no one a^ction is t^aken by
the Uni^ted States. We call upon the
government of the United States to
reject the unjustified action by w^ith-
dra^wing, from the c^ommission.

In a^n interview, the mayor said:
"We were willing to accept an 18-
*bowhea^d whale quota as the real
bottom line, although It still is in-
adequate ̂ for our nutriti^onal needs.
We caught 48 of them two yea^r^s^
ago, and 2^9 last year, due to bad
weat^her."

The quota was a compromise
measure. The commission had voted
in June to ban the killing of bow-
heads, but relented when the U.S.
go^vernment asked in^stead for a
quot^a.

The special session decided yes-
terday to raise the 1978 sperm whale
quota in the North Pacific^, tradi-
^tional wh^aling ground for the Japa-
nese and Soviet fleets, to ̂ 6,444 fr^om
7^63.

^Ice Stu^dy Opens Door
For ̂ Arc^t^ic Oper^ations

SEAT^TLE *(AP^)—Scien^tis^ts who
spent 1^4 months on an Arctic ice
pack have completed a ̂ $^20 million
study that could simplify shippin^g^
supplies ̂ t^o the *oU fields of Al^aska's
North Slope.

The seven-year Arctic Ice Dyna-
mic^s Joint Experiment *(Aidjex) has
opened d^oors to accurate forecasts
of ̂ the k^ind of ice condi^t^ions that held
up a mul^t^i-million dollar *sealift to
*Prudhoe Bay in 1975, says Dr. ^Max
Coon, principal study inves^t^i^gator.

C^oon sa îd the aim of the joint
Can^ada-United St^ates study was to
find a way for shippers to ^"know
what the ice is ^doin^g."

Coordinated by the Universit^y of
Washington's division of marine re-
sources, the project included the
^most comprehensive Arctic re-
search expedition in U.S. histor^y,
s^aid Dr. Norbert Untersteiner, *Un-
*versity of Washin^gton professor and
^stu^dy coo^rdinator.

The money came from the Na-
tional ^Science Foundation and the
Office of Naval Research.

The ^final *Aidj^ex report was
presented at the Symposium on Sea
Ice Processes and Mod^els at the Uni-
versity of Washin^gton th^is week.

Preliminar^y work began in 19̂ 70.
Then in March 1975 the scientists set
up four ice camps consis^t^ing of ply-
woo^d huts that were ̂ f^lo^wn in and
constructed on the spot.

T^wenty electronic buoys were
placed within a 300-mile radius of the
main ice camp to be^am atmospheric
pressure ,̂ temperature and po^sition
data.

The ice-bound scientists "had
long work sche^dules and little enter-
tainment," said Coon. Scientists
from 10 univ^ersities, research in-
stitutes and gov^ernment agenc îes
spelled each other ever^y few
months. se^nt. ^9
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Canada and U.S. Sign Accord to Build Gas Pipeline
*By *ROBERT *TR^UMBULL

*N^e^w *Y^or^k *Т^Чю^м

*OTTAWA, *Sept. *20— *Canada *and *the
*Unit^ed *State^s *formally *^sign^ed *the *a^gre^e-
*me^nt *today *to *con^struct *^a *multlbillton
*dollar *pipeline *^to *carry *Ala^skan *natural
*gas *through *Canada *^t^o *Americ^an *us^ers.
*and *p^o^ss^ibly *to *^tr^an^sport *Can^adian *^gas
*to *cons^u^mers *in *^sou^thern *Canada *at *a*
*later *stage.

*Si^gning *th^é *document *wer^e *Secr^etary
*of *Energy *Jame^s *^R. *Schlesinger *for *the
*Unite^d *States *a^nd *the *Deputy *Prime
*Minister *Allan *J. *MacEachen *for *Canada.
*The *two *men *had *headed *the *ne^gotiating
*teams *f^or *their *re^spective *countries *in
*.drawing *up *t^he *complex *agreement.

*"It *is *clearly *evid^ent *that *by *working
*together *on *this *gi^gantic *undert^aking,
*both *nations *can *d^erive *benefit^« *far *out-
*weighing *those *that *either *cou^ntry *could
*obtain *by *proceeding *on *it^s *o^wn," *Mr.
*M^a^cEachen *told *Canadian *and *American

onlookers at the c^eremony in ̂ the Foreign
Office.

Those present include^d Prime Minister
Pierre Elliott Trudeau and Sen^ator Mike
Grav^el, De^mocrat of Alaska. Sena^tor
Gravel ^had been a vigorous proponent
of ^a pipelin^e alo^ng an all American rout^«^
through Alaska ^as an alternativ^e to the
two nation project. The Ala^skan route
was passed ov^er, as were se^veral pr^o^p^os-
als for all Canadian routes, in favor o^f^
the joint proj^ect for economic and envi-
ronmental re^asons.

The pipeline will go from *Prudhoe Bay,
^Ala^ska, southward alon^g the Ala^ska high-
way throu^gh the southern Yukon and Al-
b^erta in Canad^a. Covering 3,594 miles,
i^t^s cost is currently estimated at $^9.6 bil-
lion, but Mr. *Schlesinger has estimated
t^hat overruns might raise the price to
$13 billion or $^14 billion. Some Canadian
au^thorities consider Mr. *Schlesinger'^s fi^g-
ures ov^erly pes^simistic.

A spur may be added later t^o take
gas from the Mackenzi^e ̂ River ̂ Delta and

the ̂ Be^auf^ort Sea In A^rctic Canada to cus-
tomers in th^e south^, should the northern
Canadian re^serv^e prov^e ̂ r^ich enough to
justify the expense. Meanwhile, the so-
c^alled Ala^ska Highway Line, named for
the road that it will follow for part of
its route, will serve ̂ the American Middle
We^s^t f^r^om the copious Al^askan ^supply.

"Over the long term," Mr. *MacKechan
said, "this pipeline system will, of course,
up one of the chea^p^e^st new ^sources of
ener^gy ̂ av^ailable to both countries and
provide a stro^ng inducement to int^ensi-
fied explo^ration and development of new
petroleum reserves in Alaska and th^e^
western Arctic r^eg^ion of Canada."

The line, expecte^d to be finished by
1981, will be built *^< by a con^sortium of
thre^e companies, two Canadian and one
American. They are the Albert^a Gas
Trunk Line Company of Calgary, Alberta,
^the W^estern Transmi^ssion Company of
Va^ncouver, Briti^sh Colu^mbia, and the
Northwest Pipeline Corpor^ation of Sa^lt
L^ake City.

Soviet Denies Arctic Ice Station
Is Designed for ^Military Purposes

MOSCOW, July 19 (^Reuters)—The
Soviet press agency *Tass today poured
scorn on reports that an ice station carry-
ing Soviet personnel off the Canadian
coast was being used for military pur^-^
pos^es.

The *Tass commen^tary^, which singled
out ^a Reuter^s report la^st month, s^aid the^-^
st^ation. ̂ North Pole 22, was not a "roa^m-
ing Soviet t^ask force" b^ut a driftin^g^
scien^tific ^statio^n.

"It would be very easy to ^find o^at in
Cana^da ̂ w^hat is really ̂ ha^p^peni^ng at the
Sovî et drifting st^ation North Pole 22 by
simply ̂ a^sking Canadian ^scientists who
are t^aking part in studi^es of the Arctic."
the press agency said. "They kn^o^w ex^act-
ly that ^the Soviet research l^abora^t^ory is
^engaged not in mythical military e^xperi-
ments but in very p^eaceful pursuits—
studies of the interaction between ocean
and atmosph^er^e."

*Seali^f^t^
^to *Prudhoe

July 8
SEATTL^E *^(AP)—The icebr^e^a^ker

Arctic Challen^ger again leads the ^f^leet
of eight barges and five tugs in the 10th
^annual Arctic *sealift to North Slope oil
f^ields, says a spokesman for *Crowley
Mariti^me.

The 1977 *sealift carries a total of
44,000 tons of cargo, includin^g modular
facilities for oil processing plants and
general cargo for drilling operations,
^said Roy *D. *Jurgensen, executive vice
presi^dent of *Crowley's offshore group.

The armada of work vessels wa^s^
^scheduled to leave today.

Constr^uct^ion o^f A lean
Approved b^y Carter
WASHI^NGTO^N, Nov. 8 (UPI)—Presi^-^

dent Ca^r^ter today gave final United
States approval fo^r construction of a
4,700-mile pipeline to carry Alaskan
natural *ga^e through Canada to *th^t^
lower 48 states.

Mr. Carter, who personally selected
the ^joint United States-Canadian pipe-
line route, called *Alcan, signed a r^eso-
lution of approval passed by the Senat^e^
an^d House last week. The project^, to
be privately financed, will cost at lea^st
$10 billion and is to be completed by
1983.

At the fl^ow for which the pip^elin^e^
is designed, it would supply approxi^-^
mately 5 percent of th^e United State^s^
market.

The line would parallel the Alas^kan
oil pipeline before breaking off to run
through Canada with one ̂ leg goin^g to
*Antioch, Calif., and the other to
*^Dwight, ̂ HI. *T^t^u United States and
Canada signed a.treaty in Au^gust ap-
proving the pipeline but leavin^g con^-^
struction to private industry.

It is e^stimated the average cost o^f^
bringin^g the gas to the lower 4^8 state^s^
will be $1.05 per thousand cubic feet^,^
at a flow of 2.4 billion cubic feet a
day^, Alaska's gas reserves are *estimat-
*ed^i^L2^6^jrill^ioja_c^_ubic fe^e^t.*. -

л̂̂ *̂ ' T̂ ĥ e

*A-̂ North^we^el Pip^eline
B—^F^oot̂ hill̂ s Pip ê ̂ Lin^e^s and Tran^sCanad^a Pî p^e Lines

C—We^st C^oa^st Trans^mission and Foothills

*D—Al̂ berta Gas Trun^k Lines and Foo t̂̂ hills

*E—*Tr̂ en^sCanad^e Pî pe Lines and Foothills

*.^f—Alberta Natural ̂ Gas, West Co^ast Transmis^sion
and Foothills

T^he N^ew Yor^k Tî mes/Sept. 10 ,̂1^977

Arctic Challenger made its debut last
year by leading the fleet through the ice
to *Prudhoe Bay. It also will carry a full
deck load of cargo.

The armada ^will ren^dezvous near
Point Barrow on the northernmost tip
of Alaska, which is surrounded by ice
except for a period of about six wee^ks
each year.

Durin^g that ̂ .ti^me, *sealift crews must

tow their barges to *Prudhoe ^Bay,
discharge the cargo via a complex
system using smaller vessels, or
lighters, and s^ail back past Point
Barrow before ice moves in again.

At the end of the 19̂ 77 *sealift^, Arctic
Marine Freighters will have delivered
nearly *threefourths of a million tons of
cargo to *Prudhoe Bay since the *sealift
began, *Jurgensen said Thursday.
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Pa^n ̂ A^m Break^s *^2^-Pol^e ̂ R^e^co^r^d
Nov. 1

SAN FRANCISCO (AP) —A Boe-
ing 747 set a new record for its class
of jet Sunday by flying around the
world, over both the North an^d South
poles, in 54 hours, 7 minutes and 12 -̂̂
seconds.

The 26,706-mile fli^ght marked the
50th anniversary of Pan American
World Airways.

On board were 1^69 pa^ssengers.
Those in first-class seats h^ad paid
^$3,333 each, while those in "econ-
omy" paid ^$^2,222.

The old record of 62 hours, 27
^minutes and 35 seconds was set by a

TWA cargo jet in 1965.
The Pan Am jet can make hops of

more than 7,000 miles before refuel-
ing. Its route was from San Fran-
cisco to London via the North Pole,
then to Cape Town, South Africa,
and over the South Pole to Auckland,
New Zealand, and back to Califor-
nia.

The jetliner, named Clipper New
Horizons, was the same plane that
se^t a record for going around the
world via the Tropic of Cancer in
May 1976. It was designed for lower
weight and longer range and is *47

feet shorter than the standard 7^47.

By Jame^s A. *Arey

When "Cli^pper 50" eased to the runway at San Francisco Internatio^nal
Airport on the evening of October 30, the time clock read: 54.07:12.

At that instant, the cabin of the Boeing *747SPjumbo echoed ̂ with a cheer
from 172 passen^gers who had just become part of a new internation^al
aviation speed and distance record that will undoubtedly stand for many
years to come.

All of the records must be cer-
tified by the Federation Aéron-
autique International—the agency
which keeps track of such

The October 28-30 ^night was a
fitting *windup to Pan *Am's 50th
anniversary celebration.

Billed as Pan *Am's "Polar Ex-
pedition," the specially named
"Clipper New Hori^zons" flew
around the world via the North and
South Poles in a record elapsed
time of 54 hours, 7 minutes a^nd 12
seconds. The new mark slashes
nearly 8 hours off the previous
record of 62 hours, 27 minutes and
35 seconds set in 1965 by a 707.

The globe-girdling journey,
which covered a distance of ^26,706
statute miles and made stops at
London, Capetown and Auckland
on its San *Francisco-to-San Fran-
cisco run, also claimed six other
international aviation records, in-
cluding a spectacular 7,550-mile
never-before^-^done hop between
Capetown and Auckland via the
South Pole.

records—but *Eärl Hansen, the
FAI representative aboard the
flight, said at the end that "they all.
look good to me."

As flight 50 taxied to *the^-gate at
San Francisco^, *Capt. Walter *H.
*Mullikin, Vice President & Chief
Pilot, who headed the *20-man
cockpit team and *50-memb^er ̂ f^light
service staff, got on the Public
Address Sy^stem to announce the
fin^al touchdown time.

^Captain *Mullikin noted that the
actual ^air time for the Polar
Expedition was 48 hours, 3 min-
utes—37 minutes less time than the
published 48 hours, 40 minutes
that had been planned.

*Joseph-Elzéar *Bernier was born in 1852 to a nautical family.
At age 12 he sta^r^ted work as a shipbuilder and soon went to
sea. His father, the captain, believed that once a boy had
reached the outer limits of nausea, he would never be seasick
again. When the first storm of the voyage arose, young *Bernier
"was lashed to the windlass on top of the *fo'c'sle, where (he)
would feel the full effect of the pitching and rolling of the
vessel. *" Released two hours later, he had to finish his
duties before co^llapsing in his bunk. *Bernier, however, was not
only tough, but also smart, and at age seventeen, he himself
became a captain. During a varied career that makes the
adventures of Davy Crockett seem dull, *Bernier cultivated his
growing fascination with the Arctic and stimulated national
awareness of the area. As commander of several expeditions
aboard the *CGS Arctic, he *claime'd islands and established
police posts, thereby strengthening Canadian sovereignty in
the wild north.

*Inuit hunting methods ^are featured on this quartet of stamps
issued by Canada on Nov. 18 to honor the *Inuit p^eople of the
No^r^th.

Canada pays tribute to the
*Inuit people with a ^quartet of
*12-cent stamps introduced in
that country on Nov. 1^8, ad-
vises the Canada Pos^t

One pair of stamps re^f^lects
two *stonecut prints — one de-
picts a view of a disguised car-
ibou hunter in a blind, by *Lypa
*Pitsiulak and Solomon *Karpik;
and the other a walrus hunt, by
Parr.

The second pair ̂ A *12^t values
features seal *hu^f^t^j^ing in ̂ an
anonymous *Inuit *soapstone
*scuplture, and fishing with
spears in a *stonecut print by
*Pitaloosee.

The sculpture is from the
collection of the Vancouver Art
Gallery. Their vigorous graph-
ic and sculptural portrayals of
historic hunting methods have
in their imagery the strength
and conviction that comes
from personal experience and
k^nowledge of the importance
of hunting in the daily life of
the *Inuit.

Few people would flee the
comfortable south for the se-
vere Arctic regio^ns, to hunt for
a living using methods *pro-
*trayed on these s^tamps. The
*Inuit , however, ei ther
mastered the techniques or
starved.

Food preferences and hunt-
ing systems varied greatly in
the vast polar sweep from
Alaska to Greenland. Seals and
caribou were mainstays of the
human diet and were some-
times supplemented by whales,
walruses, fish, bears, and
birds.

Lacking fresh fruit, the *Inui^l^
obtai^ned vitamin C (which
cooking destroys) by eating
raw meat. Indeed, the word
"Eskimo" is an *Algonkian
term meaning "raw meat
eater."

Scurvy often killed early Eu-
ropean e^xplorers who were
squeamish about uncooked
meat.^-Before dining, however,
prudent individuals let 'the
meat freeze to a temperature
far below zero degrees
Fahrenheit.

This reduced the danger of
acquiring a deadly dose of
trichinosis, especially fr^om
bear or walrus flesh infeste^d^
w^ith the trichina worm. A

meal of rare bear meat kille^d^
all but three of members of the
Jens *Munk e^xpedition to Hud-
son Bay in 1619-20.

The season determined the
pro^per way to hunt seals. In
winter, dogs sniffed out snow-
covered breathing holes in the
ice. The hunter, sometimes in
minus 60 degree weather, then
lurked near the hole and har-
poone^d the seal as it came up
for air.

To avoid warning the prey, it
was essential to remain quiet
and to leave unaltered the light
pattern reaching the hole.

A line tie^d to the detachable
harpoon head prevented the
wounde^d seal from escaping,
but if the line became tangled
around a hand, an exceptional-
ly powerful beast could rip off
a man's fingers or pull him
into the water.

In summer, the hunter pur-
sued seals by kayak, or stalked
them as they basked on the ice.
Since the *sea^l^g awoke every 30
seconds, the hunter either hid
behind ^a white screen or pre-
tended to be a seal until his
victim dozed off again.

The *Inuit were *continally
plotting against the caribou,
spearing them as they crossed
rivers, driving them into
pounds, and digging pits in the
snow for *^t^t^iem to fall into.
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SOVIET N^UCLEAR SHIP
*REACHESNORTHPOLE
T^HROUGH ARCTIC ICE

Icebr^eaker^'s Pioneer Trip Seems
Aimed at Showing the Ability to

Open Vital Far ^North Routes

By THEODORE *SHABAD
*T^h^» N^e^w Y^or^k T^im^«

Aug. 18
The Soviet Union announced ̂ yesterday

that its nuclear ^icebreaker *Arktika ha^d^
reached the North Pole^, the first surface
ship to break through the Arctic ̂ Ice pack
t^o th^e top o^f the world.

According to press dis^patches from
Moscow^, thé 25,000-ton *Arktika reached
the North Pole at 9 P.M. Tuesday, Ne^w^
York time, in ^a voyage timed to mark
the 60th ^a^nniversary of the Bolshe^vi^k^
Revolution this year.

The *460-foot-lon^g icebreaker was under
the command of its regular c^aptain, Yuri
*S. *Kuchiye^v, and in an evident e^ffort t^o^
give the e^xpedition added weight, the
Soviet Minister of the Merchant Marine,
*Timofei *B. *Guzhenko, was'aboard.

Fleet of ^Nuclear Cra^ft Expanding
The voyage, app^arently intende^d to

demonstrate the Soviet Union's increas-
ing capabi^lities in ic^e navigation, was per-
formed ̂ with the second ̂ of a ̂ growing fleet
of nuclear icebreakers. The ^first of the
series, the 16,000-ton Lenin, 'has been in
op^eration since 1960; the *Arktika entered
service in 1975, and^-the *Sibir, a sister
ship of ^the *Arktika, is undergoin^g dock
trials ̂ at th^e Baltic Shipyard in Leningrad.

The S^ov^iet Union, the only country with
nuclear-powered *icebreaker^e. requ^ires
icebreak^ers to ke^ep some major frozen
port^s like Leningrad ̂ o^pen in winter and
provide acce^ss to rich re^sources along
t^he long Arctic coastline.

The United States, situate^d *larther to
the s^outh and not seriously impeded by
ice^bound coasts, ha^s had a less urgent
need for ̂ s^u^c^h ̂ a capability for economic
development, although the Coast ̂ Guard
operates eight ^icebreakers for use i^n Arc-
tic and Antarctic waters. The newest
America^n s^hips, the Polar Star *^*nd t^he
Pola^r Sea, sup^plement diesel e^ngines with
g^a^s turbines for ̂ ma^xi^mum burst^s of ^ice-
breaking power.

Can^ada, too, ha^s ^been using *nonnuclear
icebreaker^s, m^ainly for winter ^service in
the Gulf of Saint Lawrence, Ea^st Coast
w^aters, and the Arctic.

T^hus far, the Russians have been using
t^heir icebreakers mainly to keep open

*•^W^*

Icebreaker *Arktika fir^st surface ve^ssel to *reacn North Pole

shipping lanes along t^he icebound north-
ern coast of Siberia, ^particularly between
the large nickel, copper and platinum
mines at Norilsk and the port of Mur-
mansk.

Nucle^ar icebreakers are more ^powerful
than convention^al *diesel-powered ice-
breakers and can operate for longer peri-
ods before returning to port. The use of
the nuclear ships has enabled the Soviet
Union to extend its Arctic shipping sea-
son from three or four summer months
to six months or more along the crucial
Norilsk-Murmansk run.

Moscow has been giving priority to
prolonging the navigation period because
platinum and ̂ allied metals figure promi-
nently in Soviet exports to the United
States and other Western industrial coun-
tries. The Ru^ssians are eager to sell these
and other natural resources to ^earn the
foreign exchange needed for the purchase

o^f modern Western technology.
In a further effort to extend the Arctic

season, ^nuclear icebreakers were used in
the s^pring of 1976 and again la^st February
to convoy supply ships to a natural-gas
development project at Cape *Kharasavei
on the *Yamal Peninsula of nor^thern Sibe-
ria.

Other Arctic gas fields, which are also
potential foreign-exchange earners, have
been developed from the land side, where
access was difficult because of the lack
of overland transportation. In the case
of the *Yamal pro^ject, the Russians sought
to demonstrate that the nuclear ships
could carve a path through the ice for
freighters even in the .^wi^nter season.
Previously, heavy ice was thought to
compel a delay of the convoying season
u^nti^l ^J^une.

The newly demonstrated capability may
be used by the Russians, for example,
to su^p^ply ice-floe research stations that
are currently being regu^larly staffed, and
*resupplied by air. By penetra^ting into th^e
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Arctic interior, icebreakers ̂ may now also
expand a Soviet network of automated
weather stations set up on the ice arid
^add to knowledge about the polar re^gions.

The first attempt to reach the ^North
Pole by surface ship goes back to Fridtjof
Nansen, the *Norwegion e^xplor^er^, whose
ice-locked ship, t^he *Fram, drifted through
the Arctic in 1893-96, reaching within 280
miles of the pole.

Robert *E. Peary of the United St^ates
reach^ed th^e ^North Pole over the ice in
April 1909. His feat was marred by ^a^
controversy with Frederick A. Cook^, who
said he had reached the pole a year earli-
er, but Congre^ss ultimately decided to
recognize Peary's achievement.

With t^he advent of aviation, two other
Americans—Rear *Adm. Richard *E. *Byrd
and Floyd Bennett—became thè first, In
1926, to fly over the North Pole.

The Russians are not the first to have
reached th^e pole by nuclear power. The
United States nuclear submarine Nautilus
passed that g^eographical point under the
ice on an undersea voyage acros^s the
Arctic in 1958. Two years later, another
American submarine, the Skate, m^anaged
on it^s third attempt to find an opening
in the pack ice and to surface at the
North *JPole.

Sovi^et Icebreaker Begins
^Return Voya^ge From Pole

MOSCOW, Aug. 18 *(AP)—The Soviet
ato^mic ^icebr^eaker *Arktika, th^e first sur-
fac^e ^ship ev^er to reach the No^r^th Pole,
be^gan its return voyage today, *Tass re-
ported.

T^he of^fici^al *So^v^t^et p^r^es^s agency s^aid
that befo^r^e leaving, ̂ t^h^e cr^ew hoi^sted t^he
Soviet ̂ f^la^g o^n ^the ^ice^field at th^e Nort^h^
Pole ̂ and ̂ at^t^a^ch^ed a cap^sule t^o the staff
containing a copy of the ̂ pro^posed new
So^viet Con^stitution ^and a li^st o^f the
na^mes of the cre^w member^s and accom-
pa^n^ying scientist^s.

The researchers ma^de scientific obser-
vation^s during the ship's 15-hour stay at
the pol^e, *T^a^ss said.

Th^e *Arkti^ka^, ̂ wh^o^se engi^ne^s produce
75,000 horse^po^wer, h^a^d to bre^ak through
ice up to 12 feet ̂ thick on its trip north-
w^ard.

Moscow Talks o^f Gains
From Polar Achievement

MOSCOW, Aug. 22 (UPI)—The suc-
cessful voyage las^t week of the Soviet
nuclear icebreaker *Arktika to the North
Pole will help revise build^ing techniques
^for ne^w container ships and more power-
^ful icebreakers, the official press agency
*Tass said today.

The giant icebreaker, the ^first surface
ship in his^t^ory to reach the North Pole,
left behi^nd a Sovî et ̂ f^la^g. It was *nearing
the port of Murmansk today, *Tass said,
quoting its r^eporter *abo^and the vessel.

The ̂ age^ncy ̂ sa^i^d *^t^iiat *Timof^e *B. *Gu-
*zhenko, Minister of the Merchant Marine,
^had ̂ s^aid ̂ the *Ar^kti^ka'̂ s v^oyage "marks ^t^he
start of a qualitativ^ely new stage in the
^develop^ment o^f the Soviet merchant
marine."

Soviet Says Voyage to North Pole
Was Hunt for Sea Lanes, Not Stunt

By CH^RISTO^PHER S^. WREN
T^h^e ^N^ew T^o^r^t *Tlme^i

MOSCOW, Aug. 26—^The hi^storic voy^-^
age of th^e nuclear ic^ebreaker *Arktika to
the North Pole ^last week^» was part of
a continui^ng effort to d^evelop a shorter
shippin^g route across t^he northern Sovi^et
coa^stline, the expedition's leader said
tod^ay.

*Timofei *B. *Guzhenko^, who ̂ is also the
Minister of M^erchant Marin^e, denied that
th^e *Arktika had undertaken the trip m^e^re-
ly to become the first surface ship to
smash through to the North Pole. "The
Arctic interests us ̂ a^s a national tran^sp^ort
route ^that will insure our country's eco-
no^mic development through shipping," he
said at a n^ews conference. "You know
that a di^stin^guishing feature of our coun-
try is that a significant expanse is in
th^e Arctic."

The *Arktika, a Soviet-built 23,500-ton,
^4^60-foot ve^ssel with a t^hrust of 75,000
shaft horsepower, s^et out from the north-
ern port of Murmansk Aug. 9^, reached
the North Pole early on Aug. 17 and re-
turne^d Monday. Today Mr. *Guzhenko an^d^
the *Arktika's capta^in, Yuri *S. *Kuchiyev,
reported that they encountered no real
^dif^fic^ulties during ^the dram^atic voya^g^e^
th^ough they crossed the North Pole twice
before they finally located it.

Two Decades of Experienc^e
The So^viet Union has amassed exten-

sive experience with nuclear-powered ice^s,
breakers in the last t^wo decades. The
*16,000^^ton Lenin went into service in
1959 and the *Arkti^ka two years ag^o. A
sister sh^ip, the *Sibir, will be commis-
sioned in a few months. The Merchant
Marine Minister said that the *Arktika had
^perfor^med so well th^a^t no mod^ificatio^ns
wo^uld be sugge^sted for the *Sibir.

The nuclear-powered icebreakers are
considered a key to opening the Arctic
to commercial shi^pping. Mr. *Guzhenko
said t^hat conventionally powered ice-
breakers co^uld muster no more th^an
40,000 h^orsepower while a nuclear-po^w-
ered one cou^ld go well over 100,000. "Nu-
clear icebreakers can produce huge
amounts of energy in a tiny space," he
explained. "We are not limited by any
factors^,"

With vast mineral deposits being de-
veloped in th^e remote northe^rn and east-
ern regions, Mr. *Guzhenko said, a ^shorter
route is needed to link east and west.
He ̂ estim^ated that if the present shipping
lanes from Murmansk to *Chukotka, ̂ in

the Far ̂ «East^, were pushe^d north by 10
d^eg^rees, the journey could be reduced by
30 ^percent.

"It was this goal.that wa^s the main
idea of t^he exp^e^dition—^to ^test the r^eli-
ability of ^ic^ebreakers like the *Arktika an^d^
at the same time to condu^ct ̂ scientific
resear^ch on the question o^f what t^ran^s-
port ships ^should f^ollow th^e ^icebreaker,"
said Mr. *Guzhenko, who not^ed that nu-
clear-powered cargo ship^s would ̂ also be-
come a reality within a few year^s.

On the voyage the *Arkti^ka encountered
pack ice that the captain said ranged up
to 26 feet thick. A^s a re^sult, h^e explaine^d,
the icebre^aker ha^d to zigza^g its way
north. Mr. *Gruzhenko ^said that th^e sh^ip
could slice through eight feet of solid,
ice without difficul^ty and up t^o 13 feet
if there were cracks.

Ic^e^brea^ker as a Crus^h^er
The icebreaker not only could batter

through the ice but also could, crush it
under its own weight. The *Arktika also
employed a "h^ee^ding" syst^em that hel^ped
it shake loose by ̂ sh^i^fting 1,000 tons of
water in ballast tanks from o^ne side to
the other. Th^e longe^st that it ̂ «^vas ̂ jam^m^ed
was four hours, the captain r^eporte^d, add
ing: "The only worry I had was losing
a propeller ^shaft. Even if we lost one
of the three ^shafts we would have to
turn back."

Once at the North Pole th^e vessel ^had
to deter^mine the pr^ecise location with
th^e h^elp o^f a space sate^llite, since mag-
n^e^tic compasses do not show true north.
"The old method is the sun," the captain
said. "Unfortunately, wh^en we ap-
proached the pole there was a thick fog.
Sai^d We had t^o spend s^everal hours es-
tab^lishing wheth^er we were at the pole
or not."

The *Arktika's cr^ew sp^ent 15 hours at
the pole before he^ading home by a new
route. The voyage involved 1,300 naut^ical
miles of ice.

Mr. *Ku^chiyev said that his cr^ew, which
trained for a year and a half, was a ^group
^of v^ery tou^gh guys. The 58-year-old cap-
tain, a v^eteran o^f 40 years at sea, seemed
le^ss comfortab^le when asked about the
20 women who w^ere aboard. ^"It i^s not
feminine work," he remarked, adding that
it was not his Job to assign them to the
sh^ip. "I do not want to offen^d women,"
he said, "but the physica^l, moral and
^other loads a^r^e too great for them."

North Pole Crew Decorated
MOSCOW, S^e^pt. 14 (̂Reuters)—The So-

viet Union today awarded the tit^le of
Hero of Socialist ̂ Labor to th^e ̂ captain and
fiv^e oth^er men involved in t^he conq^uest
o^f the North Pol̂ e last month by the ato^m-
ic icebreak^er *Arktik^a. Orders of Lenin
were given to 10 oth^ers who helped with
th^e exped^ition, w^ith lesser awards going
to over 300 more.

Soviet Test Indicated
WASHINGTON, July 29 (Reuters)—

Seismic signals pr^esumed to be from a
Soviet underground nuclear explo^sion
we^r^e picked u^p by the American atomic
energy detection system, the United
States Energ^y Research and Development
reported today. It said the signals were
rec^orded Tuesday and ori^ginated from
central Sibe^r îa, north of the Arctic Circl^e,
where the Russians have an underground
t^esting ar^ea.
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Icebreaker *^'Arktika^9

The Soviet atomic *"Arkti^ka '̂s" ar^r^ival at the North Pole Is hon-
ore^d o^n a *^S^t-^kopeck min^iature souvenir sheet Intro^duced by the
^Union of Sov îet Socialist ̂ Republic^s Sept. 15. The numbered sheet
depicts t^he icebreaker with a s^chematic map of the route
through ice packs from Murm^a^nsk to the North Pole. The mul-
^t^icolor sheet, desi^gn^e^d by A. *Aksamit. was pri^nted in offset.

R^ussia Breaks the Ice ^T^M ^N^e^w ^To^n T^u^n^e^«

^Th^e eternal drea^m of gene^ra-
tion^s of sailors and polar e^xplorers
h^a^s been realized," Soviet tele-
vision announced ̂ « last week a^fte^»^
the So^viet Union's nuclear po^wered
icebreak^er *Arktika became the first
^surfac^e ship to reach the ^North
^Pole.

The ac^hievement was ̂ t^imed to
coinci^de with the 60t^h anniv^ersary
o^f the Bolshevik Revolution, a^nd
the an^noun^ceme^nt called it "an
outstandi^ng new victory of Soviet
^science a^nd technolog^y." In addi-
tion to it^s prestige value, t^he feat
doe^s have bo^th sci^ent^ific and eco-
nomic sig^nific^ance.

The 25,000-ton, 460-foot *Arktika
i^s one of the So^viet Union's three
atomic icebr^eakers. Their most im-
portant function is to e^xtend the
Arctic shipping ^season beyond
^summer. For instance, ^the lanes
between Murmansk and Norilsk,
where there are large de^posits of
copper, nickel and platinum^, are
^no^w being kept open for half the
y^ear. Further extension may be-
come po^ssible as the Soviet Un-
ion's ice navigation capability ^in^-^
creases.

T^he country has also begun us-
ing icebreakers in spring and win^-^
ter to convoy freighters to newly
opened natural gas fields on t^he
Yam^«^! Penin^sula, which is *^i^nacce^s-

• *sible by land and was formerly
^consider^e^d *unreachable by ̂ sea be-
fore June.

In additi^on, the Soviet Union's
Icebreakers pla^y a role in the na-
tion's Arctic studi^es program. Th^e^
*Arktika's accomplish^ment may en-
able the Russi^ans to supply *th'eir
floati^n^g ice resear^ch ^stations by
sea instead of by air, and it may
now beco^me possible to e^xpand
Russia's existi^ng system ̂ of weath-
er st^ations.

The Soviet U^nion is the only
country wit^h n^uclear icebreakers.
Lying farther south, the United
St^ate^s has less economic need of
them. Howev^er, the Coast Guard
runs eight conventionally powered
icebr^eakers in Arctic and Ant^arctic
water^s.

The Nor^wegian explorer ^Fridtjo^f^
Nansen was the ̂ f^irst to try to
reach the Nort^h Pole by surface
s^hip. His goal was not to cut
through the Arctic ice pack but to
drift with the curr^ent, and his
ship, the *Fram, came within 280
miles of it^s destination. The pole
was first reached over ̂ t^he ice by
Robert *E. Peary in 1909, ̂ by Rear
*Adm. Roben ̂ E. *Byrd in an air-
plane in 1926, and by the Ameri-
can nuclear submarine Nautilus i^n^
195^8. Au^»^. 21

^Sta^t^ion Chan^g^e^* Han^d^s
BARROW *(AP) - The Coast

^Guar^d ha^s turned over its ra^dio sta^-^
tion at Point Barrow to the Naval
Arctic Research Laboratory.

Since it ̂ f^irst went into operation
in 1972, th^e station had pl^ayed a
major role in Coast Guard arctic
co^m^muni^cations and as a link ^with
driftin^g Ice St^ation *T-3.

The Coast Guard said it will
ma^intain two radio transceivers at

the RCA satellite earth station in
Barrow, operating them by remote
cont^r^ol from *Kodiak.

Ice^-brea^kers^-of the Soviet Union ^are spotli^ghted a^n a s^eries of
se^ven st^am^ps launch^ed on Jul^y 27 f^rom the *U.S.S.R.

The *U.^S.S.R. continues its
postal recognition of the "Ice-
Breaker F l̂eet of the Soviet
Union" with the release of a
set of seven stamps on July 27,
advises the country's philatelic
department.

The designs of A. *Aksamit
are reproduced i^n multicolor
offset printing combined with
met^allography.

The *"Aleksandr *Sibir-
*yakov," build in 1932, sailed
for the first time along the
Northern Sea Route from Ar-
changel to Vladivostok in one
n^avigation season. It is fea-
tured on the *4-kopeck stamp of ^-^
the series.

The *6^kop denomination dep-
icts the "Georgi *Sedov," whic^h^
h^as participated in ^many ex-
ploratory e^xpeditions of^- the
Ar^ctic ^seas. She drifted for 8^1^2^
days in 1937-̂ 40 in the polar
basin gathering scientific
ma^terials.

The *"Sadko," another ice-
breaker that carried out hi^gh
latitude research e^xpeditions
in 1939-̂ 41 is the subject of the
*lOkop stamp.

Built in 19̂ 3̂ 8 at the Baltic

shipyard in Leningrad, the
*"Dezhnev," depicted on the
*12kop emission, serviced Arc-
tic navigation in the western
sector of the Soviet Arctic.

Built at the same time as the
*"D^ezhnev,^" the icebreaker
*"Sibir" (Siberia) is Kno^wn as
the ship that le^d the *"G.
*Sedov" out of the ice during
the^-polar night upon comple-
tion of its historic drift (shown
on the *6kop value). The
*"Sibir" is t^he sub^ject of the
*14kop denomination.

The "^Lena," a *diesel-elec-
*tric ship, is shown on the *16kop
stamp of t^he series. She is
known for her high speed and
rol^e in the co^mprehensive ex-
ploration of the Arctic Ocean,
and in her cargo sh^ipments
along the Nort^her^n Sea Route.

Built in 1962, the *diesel-elec-
*tric *"Amguyema" is featured
on the *20kop stamp. She was
designed and built for handling
Arctic shipping.

Each of the ships is place^d in
an oval fr^a^me agains^t an Arc-
tic landscape on the stamps.

It was on Oct. 10, 1̂ 975, that the
first vehicle crossed the fi^rst bridge
built acr^oss t^he Yukon ^River, 5^00
miles south of *Prud^hoe Bay oil fields.
It opened *accesss to the North Slope
and made Northern Ala^ska explora^-^
tion of petroleum and ^mineral r^e-
sources practic^al.

A Bu^g^ged Po^l^ar B^ear
About 40 miles north of Point Bar-

row roams a polar bear who's wired
into the electronic age.

It's not the bear's doing.
Blame Jack *Lentfer, if you must.
*Lentfer, a wildlife research biolo-

gist with the *U.S Fish and Wildlife
Service, is the man primarily re-
sponsible for a ta^gging project that
is literally out of this world.

The bear, known only as No. 179̂ 5̂
in reference to its pro^ject numb^er,
wears a collar fitted with a transmit-
ter. The signal is blee^ped to a NASA
Nimbus S^ix satellite, whic^h passes
the North Pole every 10̂ 8 minutes.
Se^conds later, that sam^e signal I^f^
picked up at a receiving station near
Fairba^nks.

There the data are interpreted
and, presto, scientists pinpoint the
bear to within two miles of its actual
location. A few days later *Lentfer

picks the data out of the morning
mail at his Anchorage office an^d^
muses, for instance, whether No.
17̂ 95 might be following a population
of ringed seals, a dietary staple.

"It's ranging around 100 miles
back and fo^r^th," said *Lentfer, who
hopes No. 1795 will unlock new infor-
mation on the range, denning habits
and feeding patterns of ̂ polar bears.
"We hope we're able to go in and
check up on her (at closer range)
this fall, but no matter what ^happens
we'll learn somethin^g."

Oct. ^5^Alaska airlî f̂ t
^L^ITTL^E *^DIO^M^ED^E, A^las^ka

*(AP)— An Eski^mo teenager
^with acute ̂ append^ic^itis was
airli^fte^d off this tiny island
by helico^pter yesterd^ay ^af^-^
ter health off^icials g^ave ̂ up
trying to obtain cl^earanc^e^
from Soviet aut^horities to
lan^d a fixed-wing a^ircra^ft
on ^neighbori^ng Bi^g *Diomede.
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New Issues For
Famous Seafarer

• wo *cornm^emoratives are
being issued simultaneously
Ja^n. 20 in Honolulu and
Anchorage to pay tribute to
*Capt. James Cook, one of the
greatest explorers the world

has ever known, and to mark the 200th
anniversary of his third voyage of dis-
covery that brought him to what are
now the present states of Hawaii and
Alaska.

In his third voyage, after having ex-
plored the reaches of the Pacific and the
Antarctic, Cook undertook in 1776 to ex-
plore the northern Pacific and the west-
ern coast of America for a ^possible
northwest passage. Sailing from Eng-
land, he rounded the Cape of Good Hope
and visited a number of islands, includ-
ing New Zealand, the Cook Islands,
Tonga and Tahiti, and then, late in 1777,
sailed northward. On Jan. 20, 1778 his
ships put in at the Hawaiia^n island of
*Kauai, landing at the village of *Waimea,
and after some days went on to the is-
land of *Niihau.

From there the ships sailed north,
seeking the northwest passage from the
Pacific rather than the Atlantic side.
Cook reached the American coast,
sailed along the shores of Oregon, Wash-
ington and Canada, and on June 1, 1^778
anchored in the body of water now
kno^wn as Cook Inlet, near the present

city of Anchorage. Cook went on through
the Bering Strait and northward until
halted by pack ice. He returned to win-
ter in Hawaii. On Feb. 1^4, 1779 he was
killed in a scuffle wi^th some natives.

The Alaska stamp is a vertical por-
trait. The Hawaii stamp is a horizontal
seascape picturing Cook's sh^ips, the
"Resolut^ion" and the "Discovery^," an-
chored at Hawaii. The inscriptions are
similar to type style and usage of 1778,
even to the abbreviation of Cook's rank.

The portrait is the only one of Cook
done from life^, when he sat for Nathan-
iel Danc^e in 1776 just prior to his third
voyage. The. design is the work of Robert
*F.SzaboofYale

James Cook, 1728-1779, has been de-
scribed as the man who "in a peaceful
manner changed the map of the world
more than any single man ̂ in history."
In three great voyages from 1768 to his
death he crossed and *recrossed the un-
known Pacific and Antarctic, meticu-
lously charting islands and coasts, turn-
ing the *vastness into the map known
today.

He was the first of the scientific navi-
gators and his voyages made contribu-
tions of immense value in many fields of
knowledge in addition to geography,
from astronomy and botany to zoology.
He was even a student of dietetics, and

*^*^C^o^m

demonstrated on his second voyage t^hat
scurvy, the principal cause of death on
British ships, could be eliminated by
proper attention to diet. He was also one
of the first anthropologists, studying the
customs and tongues of the natives
wherever he e^xplore^d.

The son of a Yorkshire farm worker,
the self-educated Cook turned to the sea
at the age of 18 and rose from able sea-
man to captain in the British Navy on
his merit. His earlier skill in charting
the St. Lawrence River and the coasts of
Newfoundland and Labrador won him in
1768 the command of the first scientific
expedition to the Pacific.

This first voyage was organized by the
Royal Society in cooperation with the
British Admiralty "to observe the
transit of the planet Venus across the
sun" and to find the so-called "Terra
Australi^e."

In his second voyag^e of 1772, Cook set
out to find out if there was a great conti-
nent in the southern Pacific southeast o^f^
Australia. During this voyage he was
the first known person to penetrate and
circumnavigate the Antarctic and to ex-
plore and chart many of the islands of
the South Pacific familiar to stamp col-
lectors.

*Ca,^*!'^J
I *l^a^u^aii ̂ 177^8

*^t^w^;s

*Th^« ^N^ew Y^or^k Tim^«^»
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WILLIA^M R. *MacDONALD

*William *R. *MacDonald, *52; *Ai^ded
*In *U.S. *Mapping *of *the *Antarctic

*T^ht *^N^ew

*WASHINGTON, *N^ov. *10— *William *R.
*MacDonal^d, *^who *w^as *instrum^ental *in *th^e^
*map^ping *of *th^e *Antarctic, *^died *yester^day
*in *Annapoli^s, *Md. *He *w^a^s *5^2 *years *old.

*M^r. *MacD^onald *was *chief *of *interna-
*tional *activities *for *the *United *S^tat^es
*Geolo^gical *^Survey's *topogra^phic *division.

*He *first *became *involved *in *th^e *map-
*^ping *of *Antarctica *in *1954 *^whil^e *working
*in *the *Geol^ogical *Survey's *special *maps
*br^anch, *where *he *used *aerial *phot^ogra^phy
*to *produce *map^s.

*In *the *1960'^s, *^he *p^lanned *all *aerial
*photo^graphic *flights *f^or *the *Navy *when
*the *United *States *photographed *^about *а*
*million *s^qu^are *miles *of *the *Antarctic *for
*mapping *purposes.

*MacDonald *Pe^ak *in *Antarctica *was
*n^amed *for *hi^m *in *1961 *in *recogni^tion *of
*his *map^pin^g *^achieve^ments.

*M^r. *MacDonald, *who *^was *born *in *Lau-
*rel, *Md., *is *surv^ived *by *his *wife, *Be^atrice;
*his *moth^er *Ell^a *May *MacDonald *of *Wash-
*ington; *a *sist^er, *Et^h^el *Louise *Woot^en *of
*Forres^tville, *Md.^, *^an^d *a *brother, *Duncan
*J. *MacDonald *of *^Garr^et *C^ounty, *Md.

*Rob^ert *Porsild, *79^, *dies
*Robert *Porsil^d, *79, *A *Yukon *Ter^ritor^y^

*pioneer *and *botanist, *died *Dec. *30 *at *his
*home *i^n *Whitehorse.

*He *was *born *Dec. *28, *1898 *in
*Copenhagen, *Denmark^, *and *^studie^d^
*biology *and *botany *at *the *university
*there. *In *the *su^mmer *of *1926 *he *came *to
*Alaska *to *study *reindeer *husbandry.
*Throu^ghout *t^he *following *years *he
*traveled *extensively *through *Canada
*and *Alaska *collecting *botanical
*specimens.

*In *1949 *he *opene^d *a *lodge *at *Mile *837
*on *^t^he *Alaska^' *Highway *at *Johnson's
*Crossing.

*After *retiring *in *1965 *he *became *the
*presi^dent *of *the *Golden *Age *Society *in
*W^hitehorse. *He *was *also *a *^founding
*member *of *the *Lutheran *Church *there.
*He *is *survived *by *h^is *wife, *E^Uy, *of
*Whitehorse, *and *by *thre^e *daughters.

The Center for Polar Archives was formally
opened concurrently with a conference on polar
*^irchives held in the Natio^nal Archives Building *о^и^
September 8, 1967. Proceedings of the conference
were published in ̂ United State^s Polar Exp^loration.
edited by Herman *R. *Friis and Shelby *G. Bale^, Jr.
(Athens: Ohio University Press, 1970). The Cen-
ter is designed to serve as a depository ^for gifts of
pap^ers from individuals and institutions as well as
for records of the ̂ U.S. Government pertaining to
exploration, research, and other activities in the
arctic and antarctic regions. The primary objec-
tives of the Center are to preserve, arrange, and
describe polar-related records and papers and to
facilitate research in polar history.

A recent book based upon Polar Archives'
holdings is The Arc^tic Diary of R^u^s^s^ell Willia^ms
Porter, Herman *R. *Friis, ed. *(Charlottesville: Uni-
versity Press of Virginia, 1976). This large
*(9^'^Л" *x 10^%"), handsome volume is a compilation
of Porter's diaries written during his voyages to
Greenland and the Arctic, 1894-1906, combined
with explanatory notes. More than 80 drawings
and maps of then uncharted regions are repro-
duced from Porter's expedition sketchbooks, in-
cluding revealing studies of Greenland Eskimos,
arctic ^wildlife, and ice-bound vessels. Some draw-
ings are in color.

Hi^storical Bac^kgro^und

American explorers have been active in the
polar regions for over 150 years. The records of
their activities are as numerous as the subjects of
investigation are wide ranging. It is important that
these records and papers be preserved as part of
the Nation's heritage.

As early as 1789 John Churchman, a surveyor-
mathematician, proposed to the First Congress
that the Federal Government sponsor a scientific
expedition to Baffin Land to investigate high
latitude magnetic variations. The Congress did not
appropriate money for this scientific challenge and
continued to deny money for polar exploration
for many years. During the first half of the 19th
century, U.S. merchants approached the Arctic
and Antarctic in search of profit from whaling,
sealing, and the China trade. Around the middle of
the 19th century the Federal Government became
more active in the polar regions as national pride
and prestige became involved in scientific and
geographical discoveries. Since the late 19th cen-
tury the growing polar activity of both the U.S..
Government and individual citi^zens has been pri-
marily motivated by the need to understand our
total world environment.

Early activities of the Federal Government
included surveys by the U.S. Navy in high lati-

tudes^, 1825-40; surveys of the periphery of the
Antarctic Continent by the U.S. Exploring
*(Wilkes) Expedition, 1838-42; observations in high
latit^udes by ship captains in response to Matthew
Fontaine *Maury's program ^.of compiling nautical
and related charts while he was Superintendent of
the Navy's Depot of Charts and Instruments; the
U.S. Arctic *(Navy-Grinnell^) Expeditions of
1^850-51 and 1853-55; the ill-fated exploring ex-
pedition of the *U.S.S. J^eann^ette in the ice of ̂ the
Arctic Ocean, 1879-82; and the Lady Franklin Bay
Expedition under *Adolphus *W. *Greely, 1881-84^,^
conducted as part of the U.S. contribution to the
first international polar year. Later *Government-
*spo^-nsored activity in the polar regions has in-
cluded the pioneering U.S. Navy flights in north-
western Greenland and *Ellesmere Island by
R^ichard *E. *Byrd in 1925; the U.S. Antarctic
Service Expedition, 1939^^1, under the command
of *Byrd; and the many and varied activities of the
U.S. Navy, Air Force, Army, Coast Gua^rd,
Weather Bureau, and other Government agencies
in the Arctic during the *1940's and *1950's. Among
such activities were those at Camp Century in
Greenland and at the scientific stations on floating
ice islands, those during the "Ptarmigan" meteoro-
logical f^lights to the pole, and those at the DEW
line and J A W S stations. More recent activities have
included the *under-ice cruise of the nuclear subma-
^r^ine *U.S.S. Na^util^u^s from Bering Strait to the
North Pole and return in 1958.

Each year since 1955, the U.S. Naval Support
Force at Antarctica has provided logistic support
to the U.S. Antarctic Research Program, which is
administered by the National Science Foundation
through its Division of Polar Programs.

Equally important have been the privately
sponsored expeditions and scientific research ac-
tivities that often pioneered the way to successful
investigations of polar environments. Among these
were the voyages of the early sealers, whalers, and
China traders; the first two expeditions of Charles
Francis Hall to the Arctic in the *1860's; Robert *E.
Peary's explorations for reaching the North Pole,
1885-1909; *Byrd's 1926 flight to the North Pole
from Spitsbergen and his expeditions to Antarctica
in 1928 and 1933; the important voyages of
exploration into the North American and Green-
land Arctic by Robert A. *Bartlett, Louise A. *Boyd,
Lincoln Ellsworth, Donald *B. *MacMillan, *Vilhjal-
*mur *Stefansson, and Hubert *Wilkins; and the last
private U.S. expedition to *Antarctica-the *Ronne
Antarctic Research Ex^pe^dition, 1946-48. To these
should be added the varied sci^entific programs of,
such organi^zations as the American Geographical
Society, the National Geographic Society, and the
Arctic Institute of North America.

Hol^dings of the Ce^n^t^er for Polar A *rc^hives

The National Archives and Records Service
*(NARS) and its Center for Polar Archives contain
rich sources of information on the history of U.S.
activities in the Arctic and the Antarctic from the
18th century to the present.

Prominent among the official records of the
U.S. Government in the Center are the records of
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the U.S. Antarctic Service, 1939-41 ; the records of
the U.S. Naval Support Force, Antarctica,
1955-73; and the records of the Division of Polar
Programs and its predecessors, National Science
Foundation, 195^9-74. There are additional Federal
records in a number of other record groups in the
Center. A^mong the donated papers are those of
the following^:

American Society of
Pola^r Philatelists

Archibald, Donald
Bailey, Alfred M.
Baichen, *Bernt
Barter, *Leland L.
*Biederbick, Hen^ry
Black, Richard *B.
*Boyd, Louise A.
Brown, Dayton *R.
Bucher, Walter *H.
*Burrill, Meredith *F.
*Canham, David *W.
Carlson, Wil^liam *S.
Clark, George *H.
Clarke^, Arnold *H.
*Coman, Dana
Conger, Richard *R.
Corey, Stevenson
Court, ̂ Lee *W.
*Czegka, Victor *H.
*Dalrymple, Paul *C.
Dater. *Henrv *M.
Davidson, ̂ James *W.
*Davies^, Frank *T.
Davis, Robert N.
*Delabarre, Ed^ward
*Delong, Emma *W.
*Demas, *Epaminondas *J.
*Dorsey, Herbert *G.
Douglas Aircraft Company
Dyer, John N.
Educational Broadcasting

Corporation
*Eklund, Carl *R.
Ellsworth, Lincoln
Fitzgerald, Charles *G.
*Friis, H^erman *R.
Geographical Societ^y of

Philadelphia
*Goodale, Edward *E.
Gould, Laurence *M.
*Grimmi^nger, George
*Gschwind, Florence *E.

*Paullin
Haines, Willi^am *C.
Handy, Dora Keen
*Hanessia^n, John
Harrison, Henry *T.
*Hassell, Bert R. *J.
*Honkala, Rudolf A.
Howard, August & Rose
*Hubbar^d, Charles *J.
*Hubbard, Thomas
Humble Oil & Refining

Company
Hunt, Harrison *J.
*Jenks, Shepherd
Jones^, Roy *F.
Kello^gg, Remington

Kent, Rockwell
*Langone, John
Lee, Hugh *J.
*Lfflestrand, Robert *L.
*Lindblad Travel, Inc.
*Lindsey, Alton A.
Llano, George A.
Long, Eigen M.
Lund, Ruby P.
*MacDonald, Edwin A. ^&

Jessie Bell
*MacMUlan, Donald *B.
Malterner, Sil^as *Nott
Martin Marietta

Corporation
*McClary, Jane *M.
*Mogensen, Palle
*Mooney, James *E. *•*
National Film Board

of Canada
Nef, Evelyn *Stefansson
*Neuberg, Hugo A. *C.
The ̂ N^e^w ̂ Yor^k Time^s^
*Oscanyan, Paul *C.
Pagano, Gerald
*Patronick, Joseph
Peary, Robert *E. ̂ &

Joseph^ine *D.
Perkins, *Anson *W.
Perkins, *Earle *B.
Perry, John *E., Jr.
Pope, John A.
Porter, Russell *W.
*Poulter, Thomas *C.
*Rawlins, Dennis
Remington, Edwin *W.
*Ronne, Finn
*Roos, *S. Edward
*Saunders, Harold *E.
Schlossbach,Isaac
Schneider, L^eonard *R.
Seelig, Walter *R.
*Siple, Paul A. & Ruth *J.
Smith, Philip *M.
*Stefansson, *Vilhjalmur
Stewart, Duncan, VII
Sullivan^, Paul
Thomas, Charles *W.
Turner, Mortimer *D.
Tyson, George *E.
*Waite, *Amory *H.
Ward^, Charles *Henshaw
*Warmbath, Julian *S.
Watt, Robert *C.
Wiener, Murray A.
*Willard, *Berton *C.
Wilson, John Wall
Wilson, Leonard *S.
Wood, Robert *W.
Woods. Lawrence *C.

These records and papers include correspond-
ence, biographical information, scientific and
other observational data, journals, diaries, persona^l^
accounts, reports, memorandums, manuscript re-
search papers and printed publications, maps and

*charts, still pictures, aerial photographs, sound
recordings and motion pictures, and sketches and
paintings.

Polar-related information in the National Ar-
chives of the United States may be found in
approximately 50 record groups. Especially rich
are those that describe U.S. Navy exploration and
research. These are among records of the Hydro-
graphic Office, the Naval Observatory, the Office
*of Naval Records and Library, and Naval Operat-
ing Forces. Further information on e^xploration
and research may be found among the U.S. Coast
Guard records. Early scientific polar data are
among records of the Coast and Geodetic Survey,
the Weather Bureau, and the Office of the Chief
Signal Officer. Information of a descriptive and
administrative nature is found with records of the
U.S. Senate and House of Representatives, the
Office of Territories, and the Bureau of Insular
Affairs.

The primary goal of the C^enter is to collect an^d^
preserve official Government polar records and
papers of U.S. citizens and corporations engaged in
polar activities. The preservation of records and
papers is useless unless they are consulted for
research; therefore, an equally important goal of
the Center is to facilitate and encourage their use.
In order to do this, the staff of the Center arranges
and describes the records and papers that con-
stitute its holdings.

In addition, the Center staff locates and identi-
fies polar records in other divisions of *NARS and
in other Government agencies and depositories.
The Center staff engages in a variety of research
and publication activities and maintains close
contact with Federal agencies that have polar
responsibilities.

The Center replies to oral and written requests
for information about its holdings and related
records, including those elsewhere in *NARS. A
research room and polar book collections are
avai^lable to researchers who visit the Center.
Copies of records and papers are available for a
fee.

Persons wishing information *abou^f^r making gifts
of polar papers and other historical materials
should direct their inquiries to the Center for Polar
Archives, National Archives Building *(GSA), Wash-
ington, DC 20408. Because of its extensive hold-
ings of Federal polar records and its optimum
physical environment in the National Archives
Building, the Center for Polar Archives is an ideal
depository for papers relating to the polar regions.
The papers are kept in the Center's stack area,
which is protected by firewalls and by automati-
cally controlled temperature, humidity, and alarm
systems. Instructions for shipment of papers at no
exp^ense to the d^onor will be provided

In general, the Center prefers to accept unre-
stricted gifts, that is, papers and other historical
materials donated without restrictions on access or
copying and ^with the assignment of literary
property rights to the United States. As an
exception, a reservation of literary property rights
in specific manuscripts may be made by the donor.
Other specific restrictions may be agreed to in the
interests of the protection of personal privacy and
the security and foreign relations of the United
States.

Or. Bruce *Ç. *He^eze^n

Bruce *C. *Heezen
dead at 53

Bruce *C. *Heezen, whose pioneer-
ing work in mapping the ocean
^f^loors encompassed the southern
ocean, died 21 June 1977 of an
apparent heart attack. He was
aboard the U.S. Navy research
submarine *^NR-1 about to explore
the mid-Atlantic mountains of the
*Reykjanes Ridge southwest of Ice-
land.

Dr. *Heezen ^was associated with
*Lamont-Doherty Geological Observ-
atory of Columbia University since
its fo^unding in 1949. His many
important discoveries in marine
geolog^y included description of the
role turbidity currents play in shap-
ing the sea floor. ^Dr. *Heezen an^d^
his co-worker, Marie *Tharp, also of
*L^amont-Doherty, authored a set of
physiographic maps of the world's
ocean floors that were distributed
by the National Geographic Society.

Dr. *Heezen and ̂ Ms. *Tharp were
co-representatives aboard *USNS
*Eltani^n cruise 55, from October to
December 1972, in the southern
Indian Ocean. Together they and
Charles *R. Bentley, University of
Wiscons^in, wrote An^tarctic Map
Folio Series, 16 ("Morphology of
the earth in the Antarctic and *Su-
*bantarctic"). Dr. *Heezen published
over 100 research papers and co-
authored at least two books, The
F^loors of ̂ th^e Oce^ans (with Maurice
*Ewing and Ms. *Tharp) and Th^e^
Face of the Deep (with Charles *D.
*Hollister).

Ocean Pa^tterns to Be Studie^d
Washingto^n (UPI) — The National-

Science Foun^dation yester^day an-
nounced a study program on how ocean
circulation patterns evolved and how
they af^fect global ^sedimentation pro-
cesses. Scientists ^from 11 research insti^-^
tutions ^will take ^part in the four-year
study of the evolution of polar ̂ glacia-
tion and the e^ffec^t on life of chan^g^es in
the ocean. *^N°v- *^l *•
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*W^.^L *Schmitt

WALDO L. *SCHMITT

WASHINGTO^N^, A^ug. 11
Waldo *L. *Schmitt, ̂ 90, retired cura-

tor o^f biology at the Smithsonian In-
^stitution, ^who was known ^as one o^f^
the institut^ion's "grand old men," died
Friday at the Friends House nursing
ho^me in Sa^ndy Sprin^g after an illness
of several months.

A specialist in *decapoda, the order
of crustaceans that includes lobsters,
^shrimp and crabs, Dr. *Schmitt worked
for the Smithsonian for 43 years be-
fore bis official retirement in 1957,
but conti^nued to *wprk there after^-^
ward.

He traveled the world in search of
^specimens, m^aking his last collecting
trip in 1̂ 962 to Antarctica, where a 30̂ -̂
mile series of ice-covered outcrop^-^
pings i^s name^d *Schmitt Mesa i^n his
honor.

In the late 1^930s, Dr. *Schmitt's ex-
pert knowledge of the marine life
along the *ceast of South America was
brought to the attention of President
Frankl^in *D, Roosevelt, when the Pres-
ident was considering a fishing trip to
the area.

Of all the voyages and expe^ditions
made by Dr. *Schmitt, he said he en-
joyed most the one that he and the
President made in 1938 to the Galapa-
^go^s Islands, off the coa^st of Ecuador.

Dr. *Schmitt was born in Washing-
ton. His interest in biology and wild^-^
life was nurtured by the works of nat-
uralist Ernest Thompson *Seton and
weekly hikes with an uncle in search
^of specimens in ^Montgomery and
Prince George's Counties.

While w^o^rking at his first job with
*^Ihe Agriculture Department, he ^began
^Attending George W^ashington Univer^-^
^sity at night, and e^arned an under^-^
gr^a^duat^e de^gree in 1913 He joined *th^t^
^Smiths^onian in 1914, and receive^d ^г^
^Ph.D. from George Washington it

^U^nit^e^d ̂ P^r^e^s^s *In^t^t^n^p^tlonil

FROZE^N RE^MAI^NS U^NEA^RTHED: Re^searchers in Leningrad e^xamining th^e
frozen rem^ain^s of what they believe to be ̂ a baby mammoth that die^d about
1̂ 0,000 years ago .̂ The body wa^s found at an excava^t^ion site in no^rtheast^ern

Sibe^ria ̂ in June. It will even^tu^ally be ^stuffed for museum display.

Polar bear de^vours Austrian
OSLO, Nor^way (AP)—A 33-year-old

Austrian tourist on a camping trip in
the f^jords was killed and eaten by a
polar bear, Norwegian authorities
reported today.

Fourteen other campers in the party
of 15 who pitched tents near the
*Magdalena ^fjord north of Spitsbergen
were rescue^d by helicopter after the
Monday attack.

They told authorities that the group
was ^asleep inside t^heir tents when the^y^
heard a scratching noise. Their
comrade went outside to check on the
noise and was immediately attacked by
t^he bear.

The other campers, armed with ice
axes and ski s^ticks, rushed to rescue

their friend from the bear's clutches
but the animal dealt a heavy blow to
one of them and they were forced to
^f^lee.

The campers climbed on to a nearby
glacier and watched helplessly as the
bear carried their friend to an ice floe î n^
the fjord and devoured him.

When Nor^wegian authorities arrived
at Spitsbergen to investigate the attack,
they found only small traces of blood.
The man's clothes had vanished.

In a similar incident in 1971, a Nor-
wegian working at Bear Island near
Spitsbergen was killed by a polar bear.
And in 1976, a Russian worker ̂ lost one
his ears after escaping an attack ̂ i^n the
minin^g town of *Barentsburg *Дд1у^21

Skua Scoots to Pole for Brief Stay
Those w^ho say ^the Sou^th Pole

is for the birds are expressing an
opinion, not a fact. Actually birds
are most uncommon at the pole be-
cause there is nothing to sustain
them.

Therein lies the reason for un-
usual interest in a teletype mes-
sage from that most remote out-
post, which reported that *H^&Ner
Rick *Healy had sighted one of the
South Polar Skuas at Amundsen^-^
Scott Sout^h Pole Station, and the
bird had been photographed from
within three meters before it flew

away.
The Skua is a scavenger, well

known for its prédations on pen-
guin rookeries. Howe^ver, he'll
find no penguins at the South Pole,
or any other source o^f food for that
matter.

Adding interest is the fact that
the nearest known nest^ing site of
the Skua is about 830 miles away,
in the vicinity o^f *McMurdo.

^Keep watching for the Eagle of
the Antarctic, Rick. Maybe he'll
return and provide some answers
to obvious quest^ions.
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Whalin^g Group Increases
Q^uota on Allowable Killing

TOKYO, Dec. ̂ 6 *(AP)—Th^e Internati^onal
Whalin^g Commission bo^wed to ^pressur^e^
^from Japan an^d the Soviet ^Union to^day
and vot^ed 14 t^o 1 to raise the quota
of sperm ^whales tha^t ^may b^e kille^d i^n^
^th^e nort^her^n ^Pacific from 763 to'6,4^44,
membe^rs of national ^delegations report-
ed.

The decisi^on ^was m^ade at the openin^g^
of ^a two-d^ay cl̂ osed ses^s îon of the *17-na-
*tion co^m^mission. ̂ Fra^nce cas^t the sole ^dis-
senting vote ̂ and Panama and Brazil ^w^ere
absent, the sourc^e^s said.

Th^e qu^ot^a last year ^was 7,000 but the
com^mis^sion d^ecided in Jun^e to fix the
n^e^xt quot^a at 763. Japan and th^e Soviet
Union opposed the re^d^uction a^nd asked
for the ̂ s^pe^cia^l session.

The comm^iss^ion was also scheduled to
discuss its ban ̂ earl^ier this year on t^he
killing of *bowhe^ad w^ha^les, an en^dang^ered
species that Alaskan Esk^i^mos hunt for
foo^d.

Sperm Whal̂ e Q^uotas Cut
TOKYO, ̂ Dec. ̂ 14 (R^euters)—Japan and

*,the Sovi^et Union, the ̂ only countries that
hunt th^e ^s^per^m whal^es of ^the No^r^th
P^acific, have a^gr^eed to re^duce their
ca^tch^e^s for ne^xt y^ear in accord ^with a
deci^sion by the Inter^national Whalin^g^
Com^mis^sion, it 'has been announced here.
^J^apan's quota will be 2,754, compa^red
with thi^s ye^ar's limit of 3,07^8, whil^e the
Soviet *U^mon ̂ will have a quot^a of 3,690,
a drop of 432, the f^i^shin^g agency said.

Congress Votes Year's Extension
Of Law Protectin^g Sea Mammals

WASHI^NGTON, Oct. 5 (UPI) — Th^e^
^House passed today and sent to Presid^ent
C^ar^ter a one-year ^e^xtension of th^e law
protecting ^such ^m^arine mammals as
wha^les, s^eals and polar bears.

The l^egisl^ation authorized ̂ $15.7 million
to c^arr^y out the 1^972 Marin^e Mammal
Protect^i^on Act for one more year. It wa^s^
passed by voice vote a day after clear-
ing the Senate.

Congr^ess enac^ted the l^aw in r^espon^se
to publi^c concern ab^out ̂ the growing dan-
^gers faced by whale^s, dolp^hins, seals, ^sea
o^tt^ers, polar bears a^nd o^t^her marin^e^
*^tna^m^m^als. T^he la^w authorize^d the Inte-
ri^or ^and Co^m^m^erce De^partmen^t^s ^to put
^U^nits on the killing of such marine mam-
mals^, prescrib^ed civi^l and criminal penal-
^ties fo^r viola^t^ors, and created a Marine
^Mammal Commi^s^sion to monit^or enforce-
^m^ent.

The new bill, co^vering the fiscal year^-^
1978, au^t^horize^d ^$11.7 mi^lli^o^n for the
Commerce De^p^artm^ent, ̂ $2 million for the
^Interior ^Department and $2 million for
^the commission.

The es^tim^at^ed populat^ion of ^the
weste^r^n arctic herd of caribou has
dropped from 250,000 .to be^tween ^60,000
and 50,000 over the past sî x years, says
National Geographic. This cri^sis
threatens the people in Alas^ka^'s inland
v^illages^, ^where hunters still depe^nd
heavily on caribou for ^food in the
winter.

Musk O^x Project Comes to End
With the sh^ipment to *Unalakleet this

past summer of the remaining 80
animals on the Fairbanks farm, the
university's 13-year musk ox
domestication project came to its plan-
ned conclusion.

The *142-acre farm may not have seen
its last musk ox, however. University
scie^ntists hope to bring more of the in-
triguing animals to Fairbanks from
*Nunivak Island at some time in the
future, but for a different purpose:
*^-esearch rather than domestication.

The Fairbanks domestication pro^ject,

financed by the Kellogg Foundation,
was directed from the beginning by
John *J. Teal. Its long-range goal was
to provide selected tundra-coastal
native ̂ villa^ges with herds of domes-
ticated musk oxen which would become
the basis for local industries employing
men as herdsmen and women as knitters
o^f high quality items of apparel made of
the fine *underwool of the musk ox.

Th^e musk ox project was started in
196^4 with 33 calves —23 females and 10
males—captured by Teal on *Nunivak.
I s l a n d a n d f l o w n t o F a i r b a n k s .

Ra^inbo^w T^rout Planted
In *Prudhoe Re^servoir

Worker^s at *Pru^dhoe Bay may one day *^oe ̂ seekin^g trou^t a^s well as
oil.

Three thous^and *fì^ngerli^ng rainbow trout have been planted in Web-
ster Re^servoir at *Prudhoe Bay ,̂ about a hal^f ̂ mile fro^m the Atlantic
Rich^f^ield Co. (Arco) operation^s center.

Arcò s^a^id the research project is being conducted in con^junct^ion
with the Alaska Department of Fish and Game to détermine whet^her
rainbow trout can survive in the Arctic environment.

Conducting the e^xperiment are Angus Gavin^, arct^ic *ecologist^, and
George Van *Whye, Fairbanks reg^ional supervisor ̂ fo^r the ^state De-
partment o^f Fish and Game. Gavin wa^s commis^sioned by Arco in 19̂ 89
to study the envir^onment and ̂ w^ildlife of the North Slope.

Webster Reservoir, which Arc^o *escavated to 27 feet deep f^or emer-
gency ̂ water storage, is maintained with a 3.1 millio^n g^allon capacity.
The ice reache^s a depth of about seven feet during the winter. Mo^s^t^
lakes at *Prudhoe are shallow ,̂ averaging four feet in depth.

Gavin said there are ̂ t^ot^s of larvae and insects for trou^t food, ^and
prospects are good for the trout '̂s survival over the ^winter.

Seal̂ s Fly In Ch^illy Comfort
A pod o f̂ 10 *fu^O gro^wn *P r̂̂ fb^Uo f̂ Is -̂̂

land ^fur ^se^als *p^a^a^a^ed throu^gh
A^nchor^ag^e l̂ ast n^i^g^h^t on t^hei^r way to
^ne^w h^ome^s in t^h^e Lower *^4^B.

Two ̂ of them will ̂ live at a Se^attle
^n^aval a^quar^ium, and ^the r^e^s^t wer^e^
bou^n^d fo^r anoth^e^r government r^e^-^
^se^arch ̂ a^quarium in Co^nn^ecticut.

Dr. M^ar^k *Ke^yes^, mari^n^e m^am-
m^al re^searc^h *^v^e^t^em^uia^n ̂ with the
^N^a^t^ion^al Ocea^n îc and Atmo^s^p^he^r^ic
*^A^f^enim^strat^k^n, collec t̂ed the ^seal^s^
*a t̂̂ e t̂̂ hcco^mpa^a îed t̂hem a^s ̂ f̂ ar as Se-
att^l^e. ̂ T^wo b îo l̂ogî sts were ̂ t^o e^scort

Pa^s^se^n^g^ers were seated in the
rear of t^he ^plane, and the ca^ged
seals occup îed the area ^Just a^f^t of
the cockpit, with *Keyes and the two
*^"•' i^t^a c l̂o^se atten^dance.

*j to^ok the trip sun
^w^ell,^" *Ca^pt. Grant Fa

the re^st o^f the an^imals to t^he E^ast
Coa^st.

The s^eals r^ode to Anchor^a^ge ̂ in in-
dividual cage^s aboard a *Ree^te *^A^k^u^-^
tî t̂ a^n ̂ Airways Loc^kheed *Ele^e t̂̂ f^a .̂ *w^»
cab^in t^e^m^p^erat^ur^e set on ̂ t^i^l^s *с^Ы^Ц^у^
^side fo^r th^e îr c^omfo^rt *and '̂conv^en-
*ienc^e^.

"They weren't *pait^kubull^y noisy
and they *d^k^t^a^f^t see^m to be in diŝ -̂
t̂ r̂ ê ŝ s.̂ "

O^nce unlo^a^ded at Ancho^r^a^ge In-
t̂ e r̂n^a t̂̂ ion^al Airpor^t, ^die seal̂ s were
kep^t o^ut̂ door̂ s in the^ir c^a^ges, and ê s-
corti^ng biolog^ists spr^aye^d water ^o^n
th^em to co^d th^em ̂ off.

They *^f^X^H^t îhiu^B^d the^ir t̂ r̂ î p^
aboar^d a Western Airline^s plane
abouti a *^j^n. today.

*Keyes, a S^eatt̂ l̂ e resî de^nt, has
b^een associat̂ ed with the *P^r îbfl̂ of Iŝ -̂
lan^d seal study ̂ p^ro*^Ject for a number
^of years. ^bet. I^S



H^E^L^LO *TUAQ—Dennis Foster says hello to Vancouver^,^
B.C. Public Aquarium's baby beluga whale who will ^be
known as *Tuaq *(TOO-ak), the ̂ Eskimo name that Foster
submitted to the *name-the-baby-whale contest. *Tuaq is
the first beluga whale in North America to survive ^tor
more than a few hours after birth in captivity. A l^arge male polar bear i^s in an intermediate stage o^f immobili^zation ̂ from an

ane^sthetic. Polar bear studies were part o^f a cooperative research program providing
data on population, movement, d^enning ̂ and reproduction, growth rate, ̂ and other d^ata.

^•


