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ARCHIVIST HONORED—Collègues bid farewell ^to Herman R. Fr^äs (left) at his retirement party in the
Archivist's Reception Room. At right is John Porter Bloom. *Friis retired as Director of the Center for Polar
Archives at the end of the year. *Hehadjoined the Archives in 1938 and assumed the directorship *oftheCenter
in 1967. At his party^, the Archivist awarded him with the Exceptional Service Award, citing his "distinguish-
ed, creative, loyal and enthusiastic commitment as an archivist and historical geographer to the scholarly ideals
and objectives of the National Archives." Paying *Friis honor were not only *NARS staff members but scholar^s^
from numerous other agencies and institutions, such as the Smithsonian, Library of Congress, and National
Science Foundation. A pioneer in the compilation of cartographic records, *Friis worked in Antarctica as a
geographer and has maintained a wide range of professional interests in polar regions. Among the most cherish-
ed honors he has been granted is the naming of hills in Antarctica after him. *"Friis Hills" are in Victoria Land.
35 miles from *McMurdo Sound. In retirement, *Friis plans to continue his writing and research.

^Nat^ional Ar^chive^s ^Ne^w^sl^ett^er ^F^ebruary 1976
One of the foremost Yukon

historians and polar e^xplorers in the
world wil l receive the highest
awar^d given to civilians by the
Canadian government Oct. 20.

Alan *Innes-Taylor, 77, whose
travels have taken him to as far as
Antarctica and Greenland, will
receive the Order of Canada from
Canadian governor - General Leger
during formal ceremonies later this
month in Ottawa.

From 1920 to 1925 *Innes-Taylor
was a constable in the Royal
Canadian Mounted Police. Four
^y^ears later he sailed with Admiral
*Byrd on his first trip to the Antarc-
tic as *Byrd's dog handler. On his
second t r i p to Antarc t ica ,
*Innes-Taylo^r was *Byrd's chief of
operations.

*Innes-Taylor served in the
Canadian and American air forces.
During World War II he was pilot
for the Royal Air Force. He also
was a consultant to the U.S. Air
Force on survival and served in
Greenland and *Ladd Air field, now
'Ft. *Wainwright, located near Fair-

Alan *Innes-Taylor, 77, of *Whitehorse, *Y.T., will receive the
Order of Canada, that country's highest civilian honor,
Oct. 20. Above *Innes-Taylor and his daughter, Catherine,
acquisitions ^librarian at the university of Alaska Consor-
tium Library in Anchorage, examine a Hudson Bay
musket made in 1875.

banks.
After retiring from the U.S. Air

Force in 1953 at the ran^k of
lieutenant colonel, *Innes-Taylor
canoe^d 1,700 miles through the

Yukon. He then was archivist for
the Yukon territorial government.

*Innes-Taylor and his wife,
E^lizabeth live in *Whitehorse. where
*^he^"^is semi-retired.
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POLAR TIMES No. 79

Dear Member:

*/^/i^mi^mri *^H^r^m^h^r^n

^GENERAL ̂ D^AVID ̂ L *BRAINARO. *^1^9Э6-1^М6
^A^D^MI^RA^L ̂ RICH^A^R^D E *I^VRO. *1^9^3^B-I9^V^
OR. *^VILHJALMUR *STEFANSSON. *1^»^«0-1^в6^2^
DR. ̂ LINCOLN ̂ ELL^SWO^RTH. *Î B4^4-19^S^1^
^P^RO^F FRAN^K *^OEB^CNHAM. *I^MB-I^M^b^
OR ^PAUL A *SIPL^E. *19^5^7^-I^Hi
*LOU^I^SI ̂ Л *BO^V^O *I^'lb^B ̂ 1^*^41
CA^P Î ^FINN ^RÖ^NN^E 19 *̂̂ 0^
CO^L *^BERNT *BALC^HEN. *1^в^вв
O^R. LA^UREN^CE И ̂ GO^ULD. *19^BB
OH THO^M^AS ^C *^I^4HIITI^H 1^9^7^3

*t^k^v^r^t^t *^»^f *^<^ìin^-^p^m^>^n

RO^BERT B *AT^WOOD

^PROF ^WILLIAM S. *BENNINCHOFF

OR RICHARD *L. CAM^ERON

R ADM *O^EORGE *OUFE^K. US N. (RET.)

CORDO^N FOUNTAIN

H^ERMAN R *FRMS

EDWARD E *GOOOALE
OR LAU^RENCE M *OO^ULO
ARNOL^D *M. HAN^SON
^OR *W^4.LOO ̂K. LYON
*CAP^T *>^)AVID C *NUTT
OR NED *O^STE^NSO
CERALO ^PAGANO
CHA^RLE^S *E. PAS^S^E L

OR MARTIN A. ̂ POM^E ̂ R ̂ ANT^?

OR ALAN H *SHAPL^iV

CHARLES H *STOLL

PROF NORB^ERT ̂ U^NTER^ST EI ̂ N^E *^R

DR H BRAD^FOR^D *^WASHB^URN. ̂ JR.

We proudly announce the addition of these distinguished members to the
Board of Governors:

Joseph A. *Brunton^, J r .^ , New York, Chief Scout Executive of the Boy
Scouts of America from I960 to 1967, long interested in science;

Dr. Joseph *M. Chamberlain^, Chicago, Director of the Adler Planetarium,
who worked in Northwest Territories, Baffin Island and Greenland;

Dr. Mary A. *McWhinnie, Chicago, De Paul University Research Prof*.,
^just back from a Winter's work in Antarctica; and

Mrs. Paul A. *Siple, Arlington, Va.*, whose note from the South Pole
Jan. 9, 1975 will interest many members who know her:

"Unbelievable but true! that I am sending greetings all the way from
the South Pole! Paul's memory is honored^, indeed — as am I — by the

National Science Foundation's invitation to participate in the dedication of the new station
facility at the Pole. It's fantastic; it's incredible! It's really exciting! my actually getting
to the Antarctic! I think Paul likes it, too. Cordially, Ruth."

We hope to have a good report on the South Pole Station dedication in the June 1975 issue
of "The Polar Times" which is the 40th anniversary of its publication.

We appreciate many kind letters from members after we announced last Summer the
necessary increase in dues. Although in good standing many renewed for 3 additional years.
Others sent names and addresses of friends to whom membership invitations were sent.

We need the continued support of ̂ all members if we are to continue to grow. Please
invite friends to join by sending their names^, addresses and dues to the Secretary. Dues
are $2 for one year and $5 for three years. Back issues (No. 1 to No. 77) are 50 cents
each; and $1 since No. 78. Please be sure we have your current address.

Renewal cards and return envelopes are enclosed if it is time for you to renew. Please
help by renewing promptly. IF NO CARD is enclosed your membership continues in good
standing. Members are urged to send to the Secretary until June 26 printed polar material
for possible reproduction in "The Polar Times." Please date material sent in pencil.

Thank you for your interest, support and suggestions.

Sincerely,

F. AI ton Wade, President
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*Su^m^mer *1973

*POLAR *TIMES *No. *76

Dear Member:

O f̂ ̂N^E^H ̂A^L *OAV t̂Q L. ̂MAÎ NA^T^O. *1*Э^4-̂ »̂ 4в

^A^D^MÎ RAL RICH^A^RD l̂. *Î VRO.

DR. *VIL
^DR. ̂ LINCO^LN *ELL^WORTH. *^1^*4^4-^t^t^»<
^PRO^F. ^F^RANK *DE^MNHAM. *I^M»-IM^»
DR. ^PAUL A. *^»^PLE. *1^M^T-^1^MÌ
LOUISE A *^M^VD. *^П^И^Я^-^Ш^?
*CAFT. FINN *RON^M. * t̂f̂ W
COL. *^MRNT *IALCHIN. *I*^M

DR. *LAURtHCE M. ̂ COU L̂D. ̂ Î M*
O^H THOMAS C *^F^OU ÎTE^R ̂ 1^97^3

*ROKRT *• *А^П^ЮОО
^PROF WILLIAM S If *N^NINGHOFF
DR. RICHARD *L. CA^M^ERON
*R. ADM ̂ GEOR^GE *DU^FE^K. *U.^S.N. ̂ (RET I

GO^RDO^N FO^UNTAIN
^H^E^RMAN *R. *FRII^»

EDWA^RD E. *OOOOALE
D̂ M. LAURENCE *M. *^OOULD
A^R^NOLD *^M. *HAN^BON
^OR WALDO ̂ K L^YON
*C^A^PT. ^DAVID *C. *NUTT

D^R ^NÊ D О^Т^ТЕ^Н^Ю
^Of ̂ H^A^LO PA^DAN^O
*C^HARLE^» *f*. *PA^IBEL
OR. ̂ MARTIN A. *POM^IRAN^TZ

OR. ALAN *H. *^tHAPLE^V

CH^ARLE^S H. *ITOLL
PROF ̂NOR^M*̂ 4T *UNT̂ Ê R 1̂TEIN^CR
DR. H. * ÎRA^O^FORO *WA^SH t̂URN. JR.

We report with great sorrow the untimely passin^g in an
accident of retired Rear Admiral Charles *W. Thomas of t^he
Coast Guard^, and his wife. Admiral Tho^mas had been on ̂our
Board of Governors since 1959̂ .

We are pleased to announce that Gordon Fountain of Oak^-^
l^and, Calif., member of the 2nd *Byrd Antarctic Expedition,
has been added to the Board of Governors. His wife *Mar^jorie
and he have been helpful in keeping the Society active in the
San Francisco Bay area.

The entire March 1973 issue of *Audubon Magazine is ̂ d^evoted
to the natural history of Antarctica with many ma^gn^i^ficent
color photographs. Copies are $2.00 each in the U.S.^, and
Canada^; $2.50 each for overseas mailings. Send your name
and address with check to National *Audubon Society^, Atten-
tion Mr. Andrew *Bi^hun^, 950 Third Avenue, New York, *N.Y. 10022̂ ,̂
specifying the March 1973 issue.

The Society now faces a serious financial problem and the opinions of all
members are solicited. When THE POLAR TIMES began in June 1935 annual dues
were set at $1.00 a year to encourage a wide membership. Our funds *are^vsolely
from dues and the sale of back issues and extra copies at 50 cents each. Since
the appearance of bur December 1972 issue costs for printing and postage have
risen sharply.

Available issues at 50 cents each: Issues 1,2,7,8,9 plus 11 through 25̂ , all
for $10.00; also issues 40,41,42,45, and 47 through 76 (except 63). To insure
prompt mailing please send check with your order by numbers desired^«^. Please be
sure we have your current address.

Renewal cards and return envelopes are enclosed if it is time for you to
renew. Please renew promptly as *followup letters are costly. If NO CARD is
enclosed your membership continues in good standing. Will you please do your
part NOW in enrolling new members or sending us names and addresses of person^s^
you feel may be interested. Gift memberships are also welcome.

Members are encouraged to send the Secretary from now until Dec. 20 polar
material from newspapers, magazine^s for possible reprinting in the next ̂POLAR
TIMES. Name of periodical in pencil and date of use are essential. Thank you
for your continued interest and support.

Sincerely yours,

*F. Alton Wade, President
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Scientists Drill in Antarctic Shelf
To ̂ Unlock Secrets of Ancient Ice

By WALTER SULLIVA^N
*Th^« ̂ N^e^w *Yort^c *Tl^m^ei

*McMURDO SOUND, Antarctica—An
.oceanic "lost world" cut off from the
sun, as well as from human scrutiny, for
thousands and perhaps millions of years
is being pr^obed by a team of scientist^s^
who are drilling ̂ through ̂ the ̂ Ros^s Ice
Shelf of Antarctica.

In an effort reminiscent of the ill^-fated
*Mohole Project, the new drilling project
is designed to attack a high^ly diverse
array of problems—physical, biological
and economic. The *Mohole ^Project, a
hole to be drilled through the sea floor
to the *"Moho," or bottom of the earth's
crust, was abandoned when the cost be-
came *un^acceptably high.

Global Implications
The Ross Ice Shelf Project, or *RIS^.P, is

an international effort with 1^0 nations
participating and involves a variety of ice
studies in addition to the drilling. Th^e^
drilling, despite many difficulties, has
penetrated halfway through the shelf^,^
whic^h at that point is 1,375 feet thick.

The goals of the project have global
implications. T^hey include, for example,
an assessment of the possibility that the
Marie *Byrd Land ice sheet is unstable and
may eventually ̂ slip into the sea, rai^sing
glob^al sea levels markedly.

Another ^goal is to explore t^he ori^gin
of the so-calle^d "Antarctic bottom
water," which cre^eps north al^ong the
floors of the world oceans. This water,
throug^h its l^ong contact ^with the s^ea
floor, becomes rich in nutrients, and
w^here it wells up to the surface there is
a bloom of oceanic life.

It is believed that this water originates
bene^ath the ̂ t^wo ̂ gr^e^at *io^e sh^elves of Ant^-^
arctica, *th^* Ross Shelf ^and, in particular^,^
the *Ronne Ic^e Shelf on the Atlan^tic Ocean
side of the conti^nent. The origin of the
Antarctic bottom water is of international
^int^ere^st in that i^t is indirectly re^s^ponsible
^for much of the wor^ld's oceanic food.

The ̂ Ross Ice Shelf ̂ Is rou^ghly the size of
Spain and is ̂ an oceanic exten^si^on ^of the
continental ice sheet of Ant^arctica. At
the drill site, 470 miles southeast of here,
it is 1,375 feet thick. Along its northern
^front, where it gives birth to iceber^gs
sometimes 100 miles long, it is uniformly
about 700 feet thick.

This 400-mile frontal- ^cliff i^s striki^n^gly
l^evel because the ice, once *waterborne,
tends to spre^ad to a uniform thickn^ess^,^
like spilled molasses. At the drill site,

echo s^oun^din^g has sho^wn 780 fe^et ^of
water beneath the ice and a ^sea floo^r^
laden with at least several thousand fe^et
of sediment.

It is pla^nned to drive a ^coring device
some 90 fe^et into this bottom ^sedi^ment
to obt^ain a*. cross-section of it^a layer^s.
This should reveal th^e history of the
sh^elf, including when it was gr^ounded at
that location and when there w^a^s ope^n^
sea at the site.

Some ̂ sci^entist^s believe that ^great ice
shelv^es like the Ro^s^s Shelf serve a^s da^ms
preventi^ng inland ic^e f^rom flowin^g read-
ily out to sea. When a chan^ge in sea
level or climate tips the environ^menta^l^
scales for such a shelf, ac^cording to this
hypothesi^s, it rapidly breaks up into ice-
bergs, freeing the inland ice to surge
into the sea.

There is currently much debate a^s to
whether or not the Marie *Byrd Land
ice sheet is unstable and mi^ght ^surge
into the sea if the shelve^s on' either side
of it—the Ross and *Ronne shelves—
should break up. It is in West Antarctic^«:,
so called because it lies chie^f^ly in the
Western Hemisphere.

While the far larger Ea^s^t Antarctic
ice sheet re^sts on a continenta^l block
and is lar^gely hemmed i^n by mountains,
much of that in West Antartica lies on
land that is far belo^w sea level.

Th^e ice, fed by frequent snows, flows
rapidly toward the Atlantic and Pacific.
The drill site wa^s chosen to be in an
area of rapid flow from Marie *Byrd Land.
It moves north about three feet a day.

That the West Antarctic ice ̂ sheet may
^have gone to s^ea bet^we^en the l^ast two
ice a^ges, and might do so again, is hinted
at by evidence that sea levels w^ere 30
feet higher then than ^they are now.

Wo^rld'̂ s Ocea^ns Risin^g
While some ̂ f^ee specialists^-believe such

a slippage, or sur^ge, could occur rapidly
enou^g^h to wre^ak hav^oc in lo^w-lying cities
and rood-p^r^o^ducing are^as, most se^em to
favor a more ^gradual movement. If
spread over centuries, ho^wever, it could
still have major economic a^nd politica^l^
consequences.

Canad^ian observations indicate that,
about 8,000 ye^ars ago^, the ice sheet ̂ north
of the Great Lak^es di^sappeared with re-
markabl^e ^speed, perhaps within a ̂ tew
decades. It has been s^ug^gest^e^d that ri^sing
se^a level^s in the Arctic Ocean cau^sed
the grou^nding lin^e of a north^ern ice shelf
to move south into Hudson Bay unti^l t^h^e^
shel^f broke up.

The world's oceans are curre^n^tly ri^sing
about one millimeter a year, '̂ or four
inches a century, a^nd probably the chief
uncertainty as to ^the re^ason tor ^t^his

*^g^g^K^' *^^^T^g^g^-^T^/^*
*Th^« New ̂ Y^or^k Ti^m^es/D^ec. 1^2,197^6

concerns what is happening ben^eath th^e^
two ^great Antarctic sh^elves.

Some believe that sea water is ^freez-
ing onto the shelf bottoms, sub^tracting
fresh water from the seas and causing
the high sali^nity that makes the bottom
water hug the bottom. Others say the
shelf bottoms ^are being wasted away ̂ by
ocean currents. From the ice sample^s^
obtain^ed all the way to the bottom, t^his
debate should be resolved.

*RISP also i^nvolves an unusual fishing
^expedition. Whereas ha^rdy winter fisher-
men in the north^ern United States drill
holes ̂ in lake ice a foot of two thick, h^ere
the ice is 1,375 feet thick.

Baited lines, nets and traps will be
lowered through the hole being drille^d.
Two other holes at the site had to be
abandon^ed. One was to provide the
University of Bern in Switzer^land with
melt water sa^mples representing speci-
mens of precipitation in ^past cent^uries.
The other was to produce a top-t^o-bot-
tom series of ice cores for a variety *ot
studies at the State Univer^sity of New
York in Buffalo.

Because of various difficulties the hole
now being drilled *i^e dry although it was
o^riginally pl^anned to keep it filled with
water to neutra^lize the pressure of th^e^
surrounding ^ice an^d of sea w^ater onc^e^
the bott^om is reached. It was f^eared
that such water could blow the drill ^out
^of the hole. Water m^ay, however, be i^n-
troduced into the hol^e before the bottom
is reached.

Not only will the *under-ice ̂ explorers
grab, once the h^ole is compl^ete, they will
also look and listen. An underwater tele-
vision system, with videotape recorder,
will be lowered through the hole as will
microphones to eavesdrop on. the sounds
emitted by any creatures there. The tele-
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*^\i^sion sy^stem has two lenses, one *point^n^d^
down and one aimed horizontally. Still-
picture cameras will also be lowered.

It is assumed that there are at ^lea^st
some forms of life beneath the shelf, al-
though whether ^large animals e^xist th^e^re
is uncertain. Air breathers, such a^s seals
and whales, are unlikely. However, ocean
curren^ts flowing in from the P^acifi^c^
should provide s^ufficient nutrients for
many other species, some highly special-

*ized for this environment.
As Dr. John *W. *Clough^, science director

of the project, and an assistant professor
of geophysics at the University of *Nebra^i-
*ka, has put it, the discovery of any form
of life should "shed considerable light
on the life processes taking place in com-
plete and perpetual darkness."

It may be, for example, that novel *mi-
*crobial interactions are taking place

*\vhereby organisms that usually depen^d^
on sunlight ̂ for synthesis of organic mate-
rial use, instead, the light from lumines-
c^ent crea *ures.

The National Science Foundation is
providing a large part of the funds and
^United ̂ States Navy aircraft the support
for *RISP. Other participating nation^s^
are Australia, Britain, Denmark, Japan,
New ^Zealand, Norway, the Soviet Union,
Switzerland and West Germany.

*^1^2NÄTION^S^DI^SCÜS^S

*Secre^t *Parl^ey *r^n *P^ari^s *Lo^ok^s^

*to *Problems *After *1 *989

*By *CLYDE *H^. *FA^RNSWORTH
*"И^м *New *Yor^k *^U^r^n^«

*^PARIS, *^Ju^ly *12— *Twelve
*countri^e^s *have *ju^st *concluded
*^a *^secret *meet^ing *here *on *pos-
*sibl^e *^exploitation *of *Ant^arcti-
*ca'^s *min^eral *re^sources *after
*19^89. *The *12 *a^greed *in *1959 *to
*^suspend *territorial *claims *for *30
*years *so *the *conti^nent *could *b^e^
*re^ser^ve^d *for *scientific *research.

*The *meeting *— *and *others *that
*^will *follow *in *London *next *year
*— *was *c^a^lled *to *wor^k *out *a *set
*of *internatio^nal *procedures *to
*be *appli^ed *when *^g^overnments
*or *multinational *cor^poration^s^
*fe^el *there *is *sufficient *economic
*incentive *to *tap *the *continent's
*mineral *wealth.

*"This *is *not *for *tomorrow,"
*a *Western *scientific *analyst
*said, *"but *should *the *^time *arise,
*all *signatories *to *t^h^e *^Antarctic
*convention *feel *it *best *to *have
*an *agre^eme^nt *^pr^escribing *the
*conditions."

*The *issues *are *ecological, *le-
*gal *and *^political *— *all *of *such
*sensitivity *that *the *12 *coun-
*tries, *including *the *United
*States *and *the *Soviet *Union,

*^Ul^j^r *^J^M^ar
*P^u^b^li^s^he^d *Ju^ne *^an^d *December

*^by *the
*AMKI^M^C^'AN *^Г^О^ЬЛК *^S^CH4^KTY,

*Au^gust *H^oward, *^Se^cret^ary^,
*!^».S-^i^:^0 *(i^L'^n^d *^Driv^e *^(A^pt. *7H),
*^Не.^цо *I *^'ark^, *^Xe^w *Уогк *1^K^Ì7^4

*A^U^d^UST *HO^WA^R^D, *^Kditor

*Т *HI-: *I^'^d *I^. *A *^R *TIM^K^S *^hif^îhly *re^c-
*^om^m^end^s *^"The *I^'^ol^ar *^Kecoril," *^pub-
*li^she^d *^by *the *^S^c^ott *^Pol^ar *^Re^searc^h^
*In^stitute, *(.^'itmbi^-i^d^g^p, *^Kii^glan^il.

*The *American *Polar *Society *was
*founded *N^ov. *29, *1934, *to *band *to-
*^gether *all *persons *inter^es^ted *in
*polar *explora^tio^n. *Membership *dues
*are *$2.^00 *a *year *or *$5.00 *for *3*
*years, *which *en^titles *members *to
*receive *THE *POLAR *T^IM^ES *twice
*a *year.

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

*The *American *Polar *Society *is
*classified *as *a *tax *exemp^t *organiza-
*t^ion *under *Code *Sectio^n *^509 *(^,^a) *(^2^).

decided against i^ssuin^g any
communiqué or even signaling
the presence of their represen-
tatives in Paris.

Technical experts, sup^ported
by diplomatic personnel, were
gathered at the Paris conf^er-
enc^e center on the Avenue-Kle-
ber, near the Arc de Triomphe,
for two weeks. The head of the
American delegation was Dr.
Robert Hughes of the National
Science Foundation in Washing^-^
ton, the agency resp^onsible for
scientific policy questio^n^s.

It was described as a special
preparatory meeting to examin^e^
all ^questions of mineral re-
source activities in Antarctica
before a higher-level consulta-
tive meeting o^f the nations that
signed the treaty takes place
in London toward the end of
next *vear.

Because of the co^mplexities
of the issues, a further prepara-
tory meeting was scheduled in
London before what would be
the ninth consultat^ive gathering
of the treaty nations. They have
met e^very two years since 1959.

At the *eie^nth consultative
meeting ^in June 1975 in Oslo,
the governments agreed to
study the questions of minerals
in ^the Antarctic in light of the

quadrupling of oil prices in
1974 and the speed of techno-
logical advances In cold-weath^er
extraction procedures.

^No one knows how much oil,
coal or other m^inerals the Ant-
arctic might conta^in. In view of
discoveries above *t^ne Arctic
Circle in the Nort^h, in Canada
and Alaska, the amounts could
be c^onsiderable.

The United States Geological
Survey has reported th^e exist-
ence of possible oil-bearing
strata in Antarctica. There is
no corresponding land mass in
the North.

The signatories to the 1959
convention are the countries
that maintain permane^nt sta-
tions in Antarctica for scientific
resear^ch: Argentina, Australia,
Belgium, *ChUe, France, Japan,
New Zealand, Norway, South
Africa, the Soviet Un^ion, Brit-
ain and t^he United States. In
addition, 20 or so countries
maintain t^empo^rary ^stations
during the A^ntarctic summer.

Because Antarctica represents
a stable platform free from
noise and pollution, scientists
are able to place instruments

Scientist: Giant Crater
Lies Under Antarctic Ice

An Indi^ana scient^ist has found indirect evidence of a 150-
*mile-wid^e crater near the South Pole, the r^e^sult of what he
b^eliev^es wa^s the largest meteorite ever to strike the Earth.

^"We now have evidence that a crater comparable to the
lar^ge^st craters which exi^s^t on the moon ^exists on Earth," Dr.
John *G. *Weihaupt, associate dean of scie^nce ̂ at Indiana Uni^-^
versity-Purdue University-Indianapolis, told the 25th Interna-
tional Geological Congress in Sydney, Australia. Details of
the discovery were re^leased by university officials in Indian-
apoli^s.

A crater a half-mile deep and 1^50 mile ^wide lies beneath^,^
the ̂ ice of northern Antartica, according to ̂ his evidence. The
era 1er ^would have been formed by a me^teorite two-and-a-
half to *three-and-three-fourths *^mile.s acros^s, wei^ghing 13 bil-
lion tons, ^which hit the Earth at a speed of 44,000 *mph ̂ be-
^t^ween 6^00,000 and 700,000 years ago, by his calculations.

It is four times larger than any other meteorite crater so
fa^r found on Earth, a cra^ter nearly large enough to fill the
^space bet^ween Chicago and Indianapolis. The evidence indi-
cated that the impact, althou^gh huge, lacked force eno^ugh to
change the Earth's axis or rotation, *Weih^aupt ̂ s^aid. Aug. 22

there for such sensitive jobs as
charting rays from space or re^-^
cording data that may explain
mysterious characteristics of
the Sou^th Ma^gnetic Pole.

Although some treaty sign-
ers—Argentina, Chile, Australia,
Norway and Britain, for in-
stance—have laid cl^aim to *Ant-
*.^arctic territory, the 195^9 *con-
*ve^ption in effect froze all cl^aims
for three decades to mak^e th^e^
continent a haven for intern^a^-^
tional scientific cooperation.

By trying to e^stablish agr^eed
procedures, the tre^aty nation^s^
are now seeking to check ̂ any
future land grab t^hat could be
disastrous for world st^abili^ty
and ecological b^alance, analysts
said here.

M^usk Ox Outwits Wolves
MOSCOW *(AP)—A musk o^x^

that escaped from its p^en on
Taimyr Peninsula apparently
outwitted wolves through the
long polar night and returned
unhar^med, according to the of-
ficial press agency, *Tass.
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Antarctic Ice Defeats Its Dr^illers
By WALTER SULLIVA^N

ROSS ICE SHELF, Antarctica, Dec. 14—
The bold effort to drill more than a ^quar-
ter of a ̂ mile through this apron of float-
ing ice into the "lost world" s^ea beneath
it has been choked to death.

Early today, with only 27 hours of drill-
ing lef^t before breaking thro^ugh, the drill-
ers lost their race with inexorable closur^e^
^of the hole. Like a nightmarish room
whose walls close in *ar^f^tl crush its occu-
pants, the ice flowing under the pressure
of its own weight to fill t^he hole locked
the drill assembly in a fatal grip during
a half-hour *change-of-shift stoppage.

Thus, for this year, ho^pes have bee^n^
dashed for reaching the sunless sea that
lies beneath this ice and observing wha^t^
specialize^d creatures live there.

Scientists had hoped to pen^etrate the
thick ice so that they could ex^amine the
nature of water ̂ and life processes exist-
ing in complete and perpetual darknes^s.
They had planned to explore the origi^n^
of the so-called "Antarct^ic bottom water,"
which creeps north along the floors of
the world oceans and is indirectly re^-^
sponsible for much of t^he world's oceanic
food.

The drillers were working two 12-hour
shifts while an international consortiu^m
Of two dozen or more ^scientists wai^ted
^at th^e m^ain *McMurdo So^und base far
the bre^akthr^ough^. *McMurdo is 470 mile^s^
^north^west of here. H^avi^n^g c^o^me from as
f^ar ^«field a^s Japan, Norway, Denm^ark,
Switz^erla^nd, Australia, Ger^many and th^e^
U^nited State^s, they will now hav^e to de-
vise other re^search project^s ^to justi^f^y^
th^eir ̂ journeys or return home.

"We bl^ew it," s^a^id B. *Lyl^e Ha^n^sen, ^p^er-
haps th^e most exp^erienced spec^ialist in
ice drilli^ng^. With a wan ̂ smil^e that s^ought
to d^isguis^e hi^s dee^p d^isap^po^i^ntme^nt, he
blamed his o^wn "miscalcu^lat^ion" of clo-
sur^e ^r^at^es.

For the l̂ a^st week, however, ̂ i^t has been
clear tha^t ^the race with closure would
b^e a close one—that drilling o^f a d^ry
^hole, with no fluid inside it to counte^r^
^the pr^e^ssure of closur^e, had emerged ^a^s^
the only way a penetration could be ob-
tained this season. It ̂ IB now summer in
the Southern He^misphere.

Since glacier ice flows in a pl^astic man-
ner, it squeezes in on a hole to an incre^as-
^ing extent ^at great^er and gr^eater dept^hs.
On continental ice sheet^s wher^e Mr. Han-
s^en has drilled east of here in Marie *Byrd
Land and In Greenland the ice remains
^cold and stiff at depths. But h^ere as the
drill hole ̂ approached ̂ t^h^e ̂ sea b^eneath ^the
^Ice, the latt^er was warmed by the near-
^ne^ss of water and flo^wed more r^apidly.

The hole, 12 inches in dia^meter, was
c^losing th^is morn^ing at an estimate^d^
three-eighths of an inch ̂ per day.

Th^e ^New Yor^k Tim^e^s

It ̂ wa^s unusually large to permit s^ci^en-
^t^ists to lower televi^si^on c^a^meras, baited
traps, nets, a sea-floor coring d^ev^ice and
^other equipment into the ice-^co^vered sea.
The ^latter i^s about the size of Spain and
^its water depth beneath the ice here is
780 feet. ^Probably for millions of years
this sea has been cut off from sunlight.
However^, it e^xchang^es wat^er with the
^Ross Sea—the southernmost extensio^n of
the Pacific Ocean.

Life Without Sun
^It ̂ i^s assumed t^hat life forms adapt^ed

to thi^s s^un l̂ess environme^nt ̂ hav^e evolved
^to live th^ere. Observ^ing specimens with
television and capturing some wa^s one
^o^f t^he pro^ject go^als. The dr^illing was part
o^f a broader study known as *RISP, for
Ross Ice Shelf Project.

The shelf is considered by some scien-
t^ist^s the key to the stability of the v^ast
ice sheet covering Marie *Byrd Land.
Whenever the shelf breaks up into ice-
bergs, they say, the Marie *Byrd Land ice
^Blips into the s^ea, raising ^world se^a lev^el^s^
some 20 o^r 30 feet. The drillin^g halt will
not affect other as^pects of the proj^ect
in which observations ̂ of ice behavior ^a^nd
other phenomena are being made at a
half^-doz^en widely scattered campsite^s^
on th^e *^^h^elf.

Mr. Hansen and the ch^i^ef driller, John
Rand, are alr^eady la^ying plan^e for a new
effort next y^e^ar, probably with an eight-
inch hole fill^ed with a mixture of dies^el
oil and *trichloroe^thylene.

Th^e wei^ght of this fluid in the h^ol^e^
would be kept ^below ^the level of sea
water pressure bene^ath the shelf so that
when the breakthrough o^ccurs the mi^x-
ture will be pushed up and out o^f th^e^
hole inste^ad of poll^u^ting th^e s^ea. Such
pollution could inva^lidate a number of
planne^d studies, including analysis of the
sea water f^or trace co^mpone^nts.

O^fficials at Scene
Mr. Rand is with the Army's Cold Re-

gions Research and Engineeri^ng Labo^ra-
^t^ory i^n Hanover, *^N.H., with wh^ich Mr.
Han^sen was also associated un^t^i he we^nt
to the University of Nebra^ska at Lincoln,
which is coordinating *RISP. The project
is funded by the National Sc^ience Foun-
dation, whos^e chi^ef of polar programs,
Dr. Robert H. Rutford, was here today
and heard the disapp^oi^nting news. Anoth-
er vis^itor was *J. Will^iam *M^Mdendorf *2d,
the outgoing Secretary of the Navy.

In plans f^or coping with the hole clo-
^sure, a va^r^iet^y of strategies were devised.
Periodically the drill bit was used to ream
out the hole to its proper width. Also,
the bit was collapsible. Normal^ly it fitte^d^
to^gether snugly, but when stuck *^tt could
be struck a sharp bl^ow, br^eaking it up,
as M^r. Rand put it, "like a Chinese jigsaw
puzzle." When thus disassemble^d each
piece could be ^hauled to th^e surface by
lanyards attached for that purpose. Also
detachable were the stabilizers—metal
blocks pos^itioned arou^nd^- t^he shaft to
kee^p the bit centered.

Repeatedly, d^uring the 10 days of in-
tensive drilling, includ^ing yesterday^,^
these components came apart ^spontane-
ously and had to be fished out with mag-

Cool ^Flight
^For Pen^guins

^R^eut^er
*CHR^ISTCHURCH, New Zea-

land, Nov. 24—Nearly 150 pen-
guins fle^w in comfort to the
United States today aboard ^a^
U.S. military freight plane in a
regulated temperature of 23 de-
^grees.

They were accompanied by
15 scientists and one ser^vice-
man huddle^d in protective
polar clothin^g for the long
t^rip to California.

The 100 Adelie pen^guins and
^40 Empero^r penguins ^were
flown in to *Christchurch last
night from Ne^w Zealand's
*McMurdo Base in the Ant-
^arctic. They will be use^d to
establish a breeding colony ^-at
California's Sea Wo^rld Aqua-
rium. Last December 100 Ant-
arctic pen^guins, also dest^ined
^for Sea World, died ^in San
Diego as a result of an elec-
trical fault in a refri^geration
system.

nets. Today the hole got a stranglehold
on the entire assembly so tight that noth-
ing could ̂ be done. By lowering a charge
of dynamite 1,089 feet to the bottom and
*bV^sting off the drill assembly, it may
be poss^ible to ̂ salvage the drill p^ipe.

The pipe used here, in contrast to the
h^eavy pipe used in drilling on land, is so
*li^^ht that each section ̂ of it can be lifted
with one hand. It is largely mad^e of fiber-
glass.

When drilling with a fluid the pipe is
circulated to remove the ice chips, but
with the dry hole method the chips w^ere
sucked out by a vacuum system. It wa^s^
^p^l^anned i^n the next day or two, when
within ^six feet of th^e b^ottom of the ice
shelf, ̂ t^o f^ill the hole with w^ater—which
was bei^ng kept in res^erve—so tha^t when
sea water burst into the hole it would
not blow the drill sky high.

A wire was to be lowered to the bottom
^through whi^ch an electric current would
be d^r^iven to keep the water from freez-
ing. This will presumably be done next
year because it should make possible re-
use of the hole a second season.

T^o test the feas^ibility of reopening th^e^
h^ole an artificial "icicl^e" three fe^et i^n^
diameter and 200 feet long w^a^s built at
the laboratory in New Hamp^shire. This
was done in a refrigerated tent ̂ 200 feet
deep. A wire similar to th^e o^ne here wa^s^
lowered and frozen into the water filling
the pit. Wh^en the current was turne^d^
on the wire came fre^e in 40 minutes and
within three hours had melted a hole 20
inches in di^ameter.

Accord^ing to Mr. Rand, next year's p^r^o-
pos^ed eight-inch hol^e w^ould be big
en^ough for the televi^sion camera, micro-
phones to eavesdrop on the c^ommunica-
t^i^on betwe^en creatures under th^e ice. and
other instruments. Some o^f the vari^ous
devices, however, will hav^e to be rede-
signed.
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^n^» ̂ N^e^w Yor^k Tim^es/Walt^e^r S^ulliv^an

A view of the *J-9 field station on the Ross Ice Shelf in Antarc^tica. D^r^illin^g ̂ r^ig can be seen at righ^t

Ic^e ̂ in Antarct^ica Fo^und to Wax and Wan^e
By WALTER SU^LLIVA^N

Evidence is accumulating that the ice
sheets covering Anta^rctica, far from
being p^er^manent features, wax a^nd wa^ne
in ways that at times must cause large
changes in global sea level.

Dr. Robert *H. Thomas of the University
of Maine, who is now making measure-
ments on the Ross Ice Shelf there, reports
that where the main stream of ice ̂ flows
into that shelf from Marie *Byrd Land the
ice is thickening at a rate of three fe^et
a year. In the heart of Marie *Byrd Land,
it seems to be thinning at a rate of 16
inches a year. *,

If, in fact, these are indications that
the inland ice is slipping seaward, it could
significantly raise wo^rld sea levels at
some time in the future.

Although the chief effort to fathom
what is occurring, by an attempt to drill
through the Ross Shelf and probe the
sea floor beneath it, has been frustrated,
a wide range of other studies are under
way. The drill was immobilized last week
when flowing ice compressed the hole
it was drilling.

Plan to Free Drill
On We^d^nesday w^or^d came from t^he

project camp on the sh^elf th^at a plan had
been devis^ed to free the drill n^ext ye^ar by
circulating hot water down the drill pipe.
The pipe will be left in place through
the next Antarctic winter, which coin-
cides with summer in the Northern Hemi-
sphere.

The hot water method would avoid the
need to drill a new hole. After the drill
is extracted, heat would also be used to
penetrate the remaining 300 feet to the
bottom of the shelf, 1,375 feet thick,
which floats on 780 feet of water.

To assess m^ovemen^ts and changes in
strain within the ice shelf, which is as
large as Spain, air-lifte^d crews are estab-

lishing 85 new survey points in a grid
covering the entire shelf.

Th^ese will bring to 178 the number
of such sites. Periodic *resurveying, using
the Navy satellite navigation system,
should indicate what m^otions and distor-
tions are occurring.

As n^oted last week by Dr. Richard
Cameron, head of *glaciological programs
within the National Science Foundation,
which funds the program, conditions
within the shelf seem to be changing with
remarkable speed. Areas that were
smooth when *Roald Amundsen crossed
it on the way to the South Pole in 1911-
1912 and when Dr. Laurence Gould did
so in 19^28-1929 now se^em heavily *cre-
*vassed and *once-crevassed areas are

^* ^'^P^a^nne *^\A^NTA^RCT^ICA
*<^-, - ̂ /c^e *S/ie/^f *^A *^x *^x - *^ч *^*^*

*<^? WEST *^~^\^,^-'--^-^-^
^^ANTARCTICA

* '̂ Orili *| ̂ Ma î̂ n ̂ /c^e ̂ S^t^re^a^m^]^

*\ *^^^^^'^S^h^ê^H

*Th^« *^Nt^w *Yo^r^* *T^lm^«/^D^ec. ̂ 27,1^97^«

smoot^h.
This may mean that parts of the shelf

are a^ground that previously were afloat
and vice versa. As worldwide sea levels
rise, the floating shelf is lifted higher.
But as the load of ice on Antarctica light-
ens, the land beneath it rises, the two
effects thus being in competition with
one another.

Dr. Terence *J. Hughes of the University
of Maine believes that if the ice becomes
buoyant much farth^er inland than at
present, the entire Marie *Byrd Land ice
sheet will disintegrate^, raising th^e seas
some 20 feet.

To see if the grounding lin^e where the
shelf m^e^ets the land-born^e ice is moving
inland, a demilitarized form of artillery
has been brought to Antarctica. It con-
sists of a mortar modified so that it does
not qualify a^s a weapon (since the treaty
on Antarctica forbids military activity on
the continent).

Test^s and Shear Wave^s

Shear waves (like those in a shaken
rope) will be generated by this device
to record where the shelf is grounded
and whether those locations are migrat^-^
ing. A group led by Dr. Charles *R. Bentley
of the University of Wisconsin is making
precise gravity measurements on the ice
to see to what extent the land underneath
is unstable and probably rising.

Last year Soviet scientists succeeded
in drilling t^w^o holes thr^ough the apron
of shelf ice attached to the Princess As-
trid Coast of Quee^n Maud L^and, on the
opposite side of the continent from the
Ross Shelf. One penetrated 1,171 feet of
ice at a point 22 miles in from the sea-
ward edge. The other, drilled 30 miles
from the edge, penetrated 1,466 feet.

Bottom sediment was obtained through
the first of these holes. The latter were
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Soviet Team Finds a ̂ 'Mountain of Iron^' in Antarctica
By WALTER SULL^IVAN

Th^e *N^«^w ̂ Y^or^k *Ttm^«^s

*McMURDO SOU^ND, Antarctica, D^ec. 15
—In the Prince Charles Mountains, *neai
the coast of Antarctica facing ̂ the ̂ Indian
Ocean, Soviet explorers h^ave found what
one American g^eologist her^e described
today as "a mountain of iron."

Discoveries* ̂ of iron ^at other locations
on this continent, chiefly by Sovi^et *lecon-
*n^aissance parti^es, have also hi^nted at
siz^abl^e d^epos^its else^whe^re.

Meanwhile, an airlift from this base
ha^s landed a Unite^d States Geolo^gic^al
Survey party of six, in^c^luding two
women, at a site kn^own as the Enchanted
Valley to study a formation that, if i^s^
suspected, may prove to be one of th^e^
most important ore-^bearing structures in
the world.

It is a body of rock in the Pensac^ela
Mo^untains whose area is estima^ted as
at least 13,000 sq^uare ̂ miles^, with a t^hic^k-
ness of four miles. While it is partly cov-
ered by ice, it is extensively exposed in
that part of the mount^ains known ^as the
*Dufek Massif.

The formatio^n was first reach^ed by ex-
plorers in 1957, and an in^itial study was
carried ^out in the southern ^summer of
1965-1966. It proved to be a layered
structure produced by eruption^s from the
earth's interior, with striking similarities
to some of the most productive forma-
tions in the world. Among them are the
*Bushveld com^plex in So^uth Africa, the
*Stillwater for^mati^on in Mont^ana and the

*M^cMur^do
^S^t^o.^-

*SHACKELTO^N
RAN^GE

SOUTH ^POLE ^QUEEN.
'̂south Pol̂ e *MAUO

Sta. ^UND
(U.S.)

*^M^olode^z^hn^ay^t^
*Sta.(U.S.S.R.)

P̂ RINCE CHA^RL^ES
^A^NTARCT^ICA. *^MO^U^NT^A^/^NS^»

*^L^a^m^ber^t^a^T^'^
^Glacier ̂ T^;^».

TÎ » N^ew York Tim^es/^D^ec. 19^,1^97^6

*Sudbury region of Ontano.
Focu^s of G^eolog^ic Effort

The^se areas have yie^lded important
deposit^s of platinum, nickel, co^pper a^nd
chromium. The *Bushveld has also pro-
d^uced lead, ̂ zi^nc, vanadium, iron^, ^c^obalt
and some tin and gold. The *Dufek Massif
is now con^si^dere^d one o^f the lar^gest such
layered complexes in the world and is
the chief f^ocu^s of *^t^b^e curr^ent *Americ^a^r^ç

less than five inches in ^diameter com-
pared to 12 inches for the Ross Shelf
hole which is intended to accommodate
a television ca^mera, baited traps and
other devices.

The last-na^me^d hol^e, bein^g hun^dreds o^f^
miles f^r^om th^e open sea, would penetrat^e^
an area so remot^e from sunlight ^th^at
specialized li^fe f^orm^s may exist there.

To sampl^e ic^e layers through the full
^depth of ̂ the ̂ Ross Sh^elf, American drillers
several years ago penetrated close
enou^gh to ^the bottom to encounter salt
w^ater. This ^was n^ear Little America,
where the shelf is relatively thin.

Intern^ational st^udy of the Ross S^hel^f^
has been un^d^er way for several years. To
chart its thic^kn^e^ss, United States Navy
planes have carried a British radar devic^e^
more than 22,000 miles in flight lines
crisscrossing the ice. This has confirmed
^t^hat th^e swiftest-flowin^g str^eam of ice is
also t^he thickest.

Li^ke the central current of a river, it
flows far more rapidly, some three feet
daily, than more ^stagnant areas on either
side.

Wh^il^e mos^t of the c^o^ncern is for st^abi^l-
ity of the West Antarctic Ice Sheet—tha^t^
which covers M^arie *B^yr^d Land—an inter-
national study is also aimed at the far
larger E^ast Antarctic Sh^eet. *W. *F. *Budd
of the Australian A^ntarctic pro^gram *be-
*'lieves bot^h of ^these ice sheets "surge"
in a c^yclic ^ma^n^ner.

He has s^ou^g^ht to an^a^lyze numerically
t^he factors ̂ th^a^t co^ntrol ^the flow of gla-
cier ice towar^d the ̂ se^a. Some glaciers
he finds, ̂ a^r^e ̂ (lo^w, some ^are fa^st, an^d

some re^main relativ^ely stagnant un^ti^l^
t^here is a critical level of accumulation,
whereu^pon they ̂ surge, moving rapidly to
^sea.

Flow of Gl^acier Ic^e
Dr. Hughes, in this regard, cites th^e^

*Jakobshavn Glacier that drains more than
10 percent of the Greenland ice ̂ and flows
more th^an four miles a year. He believes
that wh^en lan^d b^eneath the ice is well
below s^e^a level, a "calving bay" can for^m^
in which icebergs rapi^dly break off, o^r^
"calve."

Such a bay, ^It ^Is proposed, can eat
*swftly ^into a continental ic^e sh^eet. Som^e^
scientists believe this process cleared ice
from central Canada within a few dec-
ades or centu^r^ies some ̂ 8,000 years a^go.

Dr. *Budd r^egards East Antarctica a^s^
just beginning to recover from its last
surge, such events occurring every few
tens of thousand^s of years. Dr. Thomas
likewise believes West Antarctic ice
reached ^maximum thickness 2,000 years
ago, after 25,000 years of accumulation,
and then began draining.

Ice extracted from the bottom of a drill
hole at *Byrd Station, in the heart of that
region, proved to be 2^7,000 years old.
Dr. Thomas believes it wa^s formed from
snow that fell there when almost no ice
covered the region—that is^, right a^fter
a surge.

Such massive discharges of ice into the
seas would have a radical effect on cli^-^
mate. It is ev^en being sug^gested that the
Antarctic ice has ^a life c^ycle of its own
that, instead of being caused by ice a^g^es
is actually responsible for them.

geologic e^ffort in Ant^arctica.
The party there is led by Dr. Arthur

*B. Ford of the geological survey. It is
ho^ped he ca^n also be air^lifted ^to ^join
^•a Soviet party searching for mineral^s in
the *Shackleto^n ̂ Rang^e 300 miles to th^e^
northeast—possibly a similar forma^tion.
Basic fun^ding of the project is by the Na-
tio^nal Science Founda^tion.

While no important uranium de^posit
h^as yet been found in Antarctica, the
Japanese hav^e located a sma^ll a^mount
of uranium ore *(euxemte) near *Lutzow-
*Holm Bay. Radiation d^etectors are also
being carried by helicopters from the
American base here to search nearby
mountains for rad^ioactive deposits.

These develo^pments are brin^ging about
a profound cha^nge in th^e status of An-
t^arctica. The ̂ possibility that, as some ^had
hoped, it might be preserved as forever
pristine—a "world park"—becomes in-
creasingly unlikely. Internationa^l a^gree-
me^nt on management of ̂ its resource^s has
at the same time beco^me more urgent
than ever before.

Exploration of Mountains
Details of the Soviet-reported iron

deposit in the Prince Charles Mountains
are not yet available. However, Dr. Ed-
ward *S. Grew of the University of Califor-
nia at Los Angeles is working ^with the
Russians, and t^hrough him more should
ev^entually become *know.n. He has spent
a wint^er at their *Molodezh^naya base and
is now at their summer camp, known
as *Druzhnaya near the form^er Argentine
station, General *Bel^grano, on the *Filchner
ice shelf.

Exploration of the ^P^rin^ce Charles
M^ountains was from a temporar^y camp
on the *Amery Ic^e S^helf where the Lam-
^bert Glacier, the world's largest such fea-
ture, reaches the sea. To the ̂ east of there,

scattered along two or three hundr^ed
miles of the Leopold and A^strid Coast,
are boulders as much as six feet in diam^e-
ter form^e^d of *iaspilite, a banded iron o^re.
They clearly have been carried there by
ice flowing over a large ^ore body buried
somewhere inland.

At several places in Queen Maud Land,
such as at Mount Humboldt, iron ore (25
percent or more magn^etite) oc^curs i^n^
pods more than 300 feet thick. Such finds
have led Soviet geologists to be optimistic
about discovering a ma^jor deposit. Dr.
Ford has reported layers of rock in t^h^e^
*Dufek Massif some several yards thick
and conta^i^ning 70 to 80 percent of *ma^ene-
*tite.

In an analysis of the meager informa-
tion as yet available on min^eral resources
of th^e Antarctic done for the United
Stat^es Geological Survey, Dr. N. A.
Wright and Dr. P. *L. Williams emphasized
the obstacles to exploitation. About 98
percent of the contin^ent is covered with
ice. Access to its coas^ts typi^cally is
blocked by pack ice. Since the contin^ental
i^ce is usually in moti^on^, a shaft sunk
through it wou^ld soo^n be displaced from
a formation in the rock below.
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*T^t^a N^e^w Y^or^k Tim^es/^W^al^t^e^r *Sulllv^«,

Brad Halter of th^e National Oceanic a^nd Atmosphe^r^ic Admi^nistration tend^s radiation monitors on the South Pol^ar
Plateau. Each egg-size dome on ^the stand I^n front of him records energy from the' sky i^n different wavelengths.

Antarc^t^ica: Gl^itt^er^, Rays and Shiftin^g Pol^e
By WALTER SU^LLIVAN

Т^Ы *^N^«w ̂ Y^or̂ k T îm^«

SOUTH POLE STATION^, Antarctica—
The most striking sight when one steps
out of an aircraft here on a typically
sunny day ^is not the endles^s wh^ite pl^ain
of t^he South Polar Plateau or the high,
snow-dusted dome covering the American
outpost. It is th^e glitter of th^e air.

Anyone who loves *snowscapes knows
how they glitter, but to have the air ^It^self
do so is a special wonder, a^nd one of
the research efforts here is aimed ̂ at
learning the source of the rain of ice
crystals responsibl^e for it.

This "clear air precipitation" produces
a considerable part of ice accumulation
on the polar plateau. It falls almost con-
stantly in the winter night and from 50
to 75 percent of the time in the constant
daylight o^f summe^r. A laser probe,
aimed directly upward, is being u^sed to
trace the origin of the crystals.

T^he project is one among a wide range
^of research efforts here, m^ost of which
are directed at the sp^ecial circumst^ances
of ^this site on an Icy plateau more tha^n^
9,000 feet above sea level and at the
south^ern ^end o^f t^he earth's s^pin axis,
ear^th's ̂ spi^n a^xis.

The co^smic ray monitor b^eing inst^a^ll^ed
here, for example, should be the *world'^t^
most sensitive recorder of high ener^gy
radiation showers fro^m the sun. Its three
m^odules, ^known as neutron monit^ors,
weigh 5,500 po^unds e^ach.

The "rays" are actually high ener^gy
particles. Observing the dir^ection ̂ of their
arrival, after following magnetic "high-
ways" *frc^m the sun, should help reveal
the magnetic structure ̂ of space betwee^n^
sun and earth.

Scientists her^e are takin^g advantage
of the sta^tion's remotene^ss fro^m local
sources of p^ollution to record l^ong-term
trends in c^ompositi^on of the a^t^m^osphere.
Targe^ts of the me^asurements include
dust, ozone, *fluorocarbons (such ̂ as tho^se
use^d in so^me spray cans) and c^arbon
dioxid^e.

The percentage of carbon dioxide in
the air has increased steadily since the in-
dustrial revoluti^on introduced l^arge-scale
burning *cf fossil coal, oil and gas.

Als^o under inves^ti^gation is the role of
this, the world's great icebox, in control-
ling weather a^nd cli^mate changes else-
where on the planet. Since the Antarctic
is a contine^nt buried under ice ̂ One to
three m^iles thi^ck, it carries 95 percent
of the world's semipermanent ice^»

The North Pole region is a sea c^overe^d^
^with drifting i^ce floes only a few feet
thick, the only substa^ntial ic^e sheet there
being on Greenland.

Isolatio^n and Infection
In addition to the investigation^s ̂ of

earth, ice and sky, the camp medic^al offi-
cer, Dr. Fritz *Koerner, is studyi^ng fellow
occupants of the stati^on. His prime inter-
est—and that of hî s supervisor, Dr. Har-
old *G. *Muchmore at the University of
Oklahoma Medical Colle^ge, co^ncerns th^e^
effect of prolong^ed isolation on the
body's ability to resist infection.

It ^has often been observed that ^when
a party that ha^s wintered in the A^ntarctic
comes in contact with o^uts î̂ ders there
tends to be an epidem^ic of colds. It is
suspected ^that thos^e in isolat^io^n have lost
much of their immunity to ^germs other
t^han th^ose curre^ntly inhab^itin^g the gr^oup.

It ^has a^lso been suggested th^at i^n suc^h^
c^ircumsta^n^ces ^the immune ^system it^sel^f^
—its ability to ra^lly against ̂ an invader—
i^s weakened for lac^k of challenges. *Drs.
*Koerner and *Muchmore suspect that this
i^s invalid.

Accordin^g to Dr. *Koerner, a Navy study
has show^n that in nine months the white
blood corpu^scle ̂ cou^nt of those at ̂ the pole
station dropped from 5,000 to 2,500 per
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cu^bic c^entimeter. But he says, it ̂ would
ha^v^e to fa^ll below 500 to ̂ imply a serious
^deficie^ncy. The white corpuscles attack
i^nva^d^in^g o^r^ganis^m^s.

The ^study i^s co^nti^nui^ng and ^sugg^e^sts
an increase in suscepti^bili^ty to some virus
^Infec^t^i^ons. However, Dr. *Koerner says he
wi^l^l no^t be surprise^d ̂ i^f ba^sic weakeni^ng
of the ̂ I^m^mune ̂ system during isolation
"tu^r^ns out to be ju^st an old wives' tale."
The study ̂ Is ̂ spon^sored by the Okla^homa
Medical Researc^h Foundation.

The ca^mp he^re is itsel^f ^operated by
the California concern of Holmes and
*^Narver and is supported by a Navy *a^i^r^iift.
Bo^th o^perations are performed un^der con-
tract with the National Science F^ounda-
tion.

Among the special observational fea-
tures of this spot are the absence of tidal
^stresse^s that ^otherwise affect gravity
measur^ements and the total lack or re-
gional earth^quakes.

Unlike most other continents, *Antarct^I^
*ca is not being squ^eezed or undercut by
neighbori^ng plate^» of the earth's ^ever-
changing surface and is therefor^e free
of local earthquakes. This makes p^ossible
^highly sensitiv^e recording of such activity
elsewhere.

James Fletcher of the United States
Geological Survey is op^eratin^g three long-
period and three *^shcr^l-pe^riod seis^mo-
graphs forming part of that agency's
world^wide network of standard earth-
quake monitoring instruments.

The scientific leader of th^e station for
the coming year, *Tadashi Yogi, is opérât
ing two gravity meters for the University
of California at Los Angeles. This loca-
tion, on the earth's spin axis, should make
it pos^sible ̂ with these instruments to see
whether, as suspected, the earth's in^ner,
solid core sloshes back and fourth inside
the molten core a^fter a great earthquake.

Holes are being drilled into the ice in
which special plumb lines will be sus-
pended to record otherwise Imperceptible
changes in the tilt of the ice sheet. These
would occur if the entire earth oscillates,
like a ringing bell, when jostled by a big
qu^ake.

Sin^ce the to^n^. of th^e ice sheet ^f^lows
faster toward the sea than the bottom,
this will cause a slow, steady change in
the tilt o^f the plumb-bob hole^, which
must be allowed for in the observations.

An essential part of the weather and
climate studies is assessing th^e transfer
of energy between the air or sky ̂ an^d the
ice surface here. Much of the energy that
the earth receives from ^the sun I^n warm
latitudes is late^r lost to space from ^t^he
polar regions and subtle cha^nge^s In this
process can have a profound effect on
cli^mate.

The ^study ^is b^eing done by a g^roup
fr^om the University of California at Davis.
Data recorded constantly by a wide range
of instruments is transmit^ted to ^a co^m-
puter center in th^e station for ^storage
and analysis.

The cosmic ray monitors, operate^d ^by
Stewart Harris for the *Bartol Research
Foundation of the Franklin Institute in
Philadelphia, replace a smaller unit here.
Because force lines of t^he earth's mag-
netic field are close to vertical at the
pole, the cosmic rays—charged particles
from the sun — can plunge earthward
without magnetic interference.

An added advantage is the 9,000-foot

Meteorites Found on Antarctic Ice
Offer Science New Clues to Study
By WALTER SULLIVAN

Th^e *N^r^w Yor^k Ti^m^e^s

BETHLEHEM, Pa., Oct. 20—Within a
radius of a ̂ few miles in Antarctica, Japa-
nese scientists have found, spread across
the ice, more than 1,000 met^eorites of
diverse types. The discovery is believed
to be without precedent and the Japanese
say no ready ̂ explanation is known.

There have been meteorite falls in the
past that showered the landscape with
fragments, but the Antarctic discovery
consists of num^erous kinds of meteorites
that presumably fell successively over a
prolong^ed period. It is estimated that the
earth, including its oceanic areas, re-
ceives about one meteorite a day.

The Japanese find was described in an
^Interview here today by Dr. *Masako
*Shima, ̂ whose husband collected some ^of
the specimens. Dr. *Shima also discussed
the finds at the annual meeting of the
*Meteoritical Society being held here at
*L^ehigh University. The society is an inter-
national association of specialists in
meteorites and related subjects.

The meteorites found on three succes-
si^ve Japanese e^xpeditions lie near the
*Yamato Mountains, inland from the Japa-
nese *Showa Base. The ^first nin^e ^s^peci-
mens were found in 1969. Dr. *Shima said
that she had studied four of them and
that all were of differ^ent types.

In 1974, an expedition discovered a rich
field with 663 specimens, ranging in ^size
up to 12 pounds. Last year, 330 more
were found. The discoveri^es of all thre^e^
expeditions ̂ -^lay within two squares clo^se
to one ano^ther and each six miles on a
^side.

According to Dr. *Shima, who is with
the Max Planck Instit^ut^e for Chemistry
in Mainz, West Germany, o^nly one ̂ of
the sp^ecimens is an iron meteorite. The
re^st are ston^es or of other types such
as carbonaceous *chondrit^es.

Dr. Edward *Olsen, meteorite ^spe^cial^ist
at the Field Museum of Natural History
in Chicago, plans to visit Antarctica this
December, when summer begins in ̂ the
South^ern Hemisph^ere. He hopes to find
specimens on t^he ^side of that continent
opposite the Japanese base.

Antarctica is ideal for such collections,
he pointed out in an interview here, ^be-
caus^e the black specimens stand out so
clearly against a white background. He
suspects that past estimates about the
relativ^e abundances of various kinds o^f

altitude, which minimizes filtering of the
particles by the atmosphere. For reasons
not fully understood the South Magnetic
Pole has been migrating toward Australia.
In the past half century it ha^s moved
from the interior of Antarctica to a point
off the coast. To what extent this has
altered cosmic ray paths is not clear.

Laser probing of the ice cr^ystals indi^-^
cates that they tend to form 2,600 feet
aloft and grow as they fall. The observa^-^
tions are being made by Bruce *Morley
and Evan *Neveroske of the University o^f^
Nevada's Desert Research Institute.

SO^UTH
^P^O^LE

*nS«u^«h
^Po^t^e^s^t^à^

(^U.S.̂ )

me^teorites ^have been grossly biased be^-^
cause th^e irons and other clearly "for^-^
eign" types stand out among terrestrial
rocks. Those that look like or^dinary rocks
tend to b^e overlooked.

For thi^s reason, as pointed out this
morning by Glenn I. *Huss of ^the Ameri-
can Meteorite Laboratory in Denver,
Colo., a situation like that in the *Yamato
Mountains, where only objects that have
fallen from the sky are found, off^ers a
special opportunity to identify new types
of meteorites. He noted that even where
falls have been recorded by camera net-
works the objects often have not been
found. The *Yamato collection also ^offers
an unusual opportunity to determine the
true distribution of types.

This would bear directly on arguments
a^s to where meteorites come from—to
what extent from shattered asteroids,
from material that condensed as the solar
system was forming or from material that
predated the formation of that system.

One explanation of the *Yamato collec-
tion, Dr. *Olsen believes, may be that for
thousands or millions of years ice fr^om
the Antarctic interior has bee^n flowing
toward the mountains unti^l blocked by
them.

There, according to his hypothesis, the
ice was steadily removed by evaporation,
sublimation or wind action. Any meteor-
ites that fell on the ice during its long
slow journey toward the mountains might
then have accumulated on its surface.

In Antarctica, he hopes to find a similar
situation in the "dry valleys" west of
*McMurdo Sound, as for example, at the
end of the Taylor Glacier. The snout of
this glacier has remained at the same
location for many decades or centuries,
since the ice was di^s^sipat^ed as fast as
it advanced. Dr. *Olsen plans to take along
a mine detector to help in the search.

If feasible he would also like to look
farther inland near Mount *Dewitt, where
the situation ^seems comparable to that
in the *Yamato Mountains.
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Fires at
South
Pole
station

Nov. 30
^V^ir^e, one o^f the ha^zar^ds

^most feared in the A^ntarc-
tic^, has twice struck t^he
Construction camp 400
^metres form the new géo-
mètres ^from the new ^geo-
^desic ^dome at the S^outh
Pole Station.

One *^james^way hut ^was
destroyed and another
*partty^\ dam age^d on October
^30^, and a ̂ thir^d hut dama^ged
on Oct^ober 31. No-o^ne wa^s^
in^jured i^n either fire, al-
thou^gh some personal be-
longi^ngs ^were destroyed.
Both fires ^started after
f^ailures in a type of heater.

One of the most fortun-
ate persons at the ca^mp is
the cook, Mr *W. N un^ies^/^
^He had placed mone^y^;^
traveller'^s cheques, family
ph^otograph^s, and his pass^-^1^

^port in his personal cook-
book. After the fire he
found the ̂ hook charred^, but
his ^mo^ney a^nd documents
^were not damaged.

The old construction
cam^p ^where th^e *^jamesways
^were located ̂ was built sev-
^eral years ago by United
^States Navy *s^eabees for use
w^hi^le the geodesic dome
c^omple^x wa^g under con-
struction. Since then the
c^amp has been used to
store supplies, serve as a
^back-up cam^p in case of
lire at th^e new South Pole
Station, and to provide ac-
co^mmodatio^n when the
^do^me is full. A *jamesway is
^a ̂ wooden fra^me and canvas
buildi^n^g 18m lon^g used for
A^ntarctic field camps.

^The ̂ f^ir^e was kep^t secre^t,
^even ^after the 1^8 who
wintered at the Pol^« ^Sta^-^
tion — among the^m two
^N^ew *^Zealanders — re-
turned home.

When th^e fire ^on Octob^e^r^
^30 occurred, nine men were
working at t^he *^jamesway
comple^x. O^ne ^man was in-
side the *^ja^mesway ̂ galley
^when the fir^e started. He
^hear^d a crackl^ing *^s^-ound,
^and found the fire. Desp^ite
^hi^s attempt to e^xtinguish it
^i^t spr^ea^d rapidly. The ma^n^
^ran throu^gh the buildin^g^
t^o make sure no^-one was
tr^apped.

The ^men a^f^fec^ted by the
^f^ir^es were temporari^ly

^Winter at So^uth Pole
enli^vened onl^y b^y ^work

N^ov. 19
^W^in^t^er at the So^uth ̂ Pole

Sta^tion could be ver^y borin^g^,'
^which ^was why the men
based there tended to become
ver^y engrossed in their work^,^
said Mr *B. *Ma^guire in
*Christchurch yesterday.

M^r *Maguire of Wel^lin^gton,
i^s one ^of th^e ^f^irst t^wo ^New
*Ze^alander^s to spend a winter

*^:at the South ^Pole. He said it
^"was ̂ c^uite com^mon .to ^work
18 hours a da^y and for a^s^
much as ̂ 30 hours at a stretc^h^
at the Pole.

In e^mergencies, suc^h as
when the British climbers ^dis-
appeared on the Palmer Pen^-^
insula, ^weather reports were
provided for up to 57 hours
at a stretch to help searchers

Four for
a be^d

Bad w^eather at *McMur^do
Station recently cause^d thre^e^
United States Navy ski-
e^quip^ped Hercu^les aircraft
and a British Antarctic Sur-
vey Otter to remain ov^er^-^
night at the South Pole *Sta^=^
*tion.

The ef^fect of this was to
incr^eas^e the normal st^ation
population of 16 to mo^re
th^an 100 for the one night.

One ^of the Hercules hav-
ing deliv^ered fuel to the^:^
Po^le Station, was airbo^rne
for *McMurdo Station when
reports of a bad ^storm and
high winds there caused th^e^
captain to turn back to the
Pole Station.

Two other Her^c^ules re-
turning from *Siple Station
ha^d landed at the Pole to re-
fuel. Because of the ba^d^
weather at *^McMurdo Sta-
tion, they decided to remain
there.

The fourth plan^e, the
Otter ^us^ed by the British
Antarctic Sur^vey to support
th^e *,Ross Ice Shelf pro^ject,
was on i^ts wa^y from Cana^da
to *McMurdo Station. It, too,
decided to wait at the Pole
^'for the *McMurdo storm to
clear. *Dec. 1

hou^sed under the ge^odesic
dome, and ^within *tw^o<
weeks ^United States ̂ Navy
Hercules from *McMurdo
Statio^n had ̂ f^lown in men
a^nd materials to repair or
replace everything that had
been damaged.

and aircraft.
Eighteen men sp^ent last

winter at t^he Pole Station —
16 Americans and two New
*Zealanders — the other ^Ne^w^
*Zealander being Mr *B. Potter
of *Himi^ta^ngi.

Mr *M^ag^ui^re sa^i^d tha^t life
under the ̂ geodesic ̂ dom^e at
the station was fairly com-
fortable, although there ̂ was
a panic once when a *carbo^r^
dioxide fire extingui^sher sys-
tem automatic^ally went o^ff in
^the power hou^se.

The po^wer was off for an
hour and ^the temperature in
the ^building in which they
were housed dr^opped b^y 10
degrees.

W^hile at the station the
t^wo men ran a meteoro^logical
programme, sending up 12ft
diameter weather balloons to
110,000ft in temperatures 70
degrees below zero.

H^our^ly ^weather observa-
tions were taken for the
benefit of aircraf^t, a^nd si^x-
hourly s^ynoptic obser^vatio^ns
^were also made. The results
had to be sent by radio to
Melbour^ne.

Once a ^month measure-
ments ^had to be taken from
stake^s in an open area two
kilometres from the station,
to check levels of snowdrift.
This task, said Mr *Maguire,
could require men to stay as
long as an hour outside the
dome, a^nd ^this could be
"pretty ^tough."

Nor^mall^y it took 30 min-
utes to get dressed to go out-
s^ide. "^W^he^n breathi^ng outside
the dome one's breath goes
straight up your face, and it
is not uncom^mon for the eye-
lashes to stick together," said
Mr *Maguire.

Other proble^ms ^for the

men at the Pole Station were
^Headache^s and nose bleeds
thr^o^ughout the ̂ ye^a^r. Bleeding
from the mout^h and the ea^rs
also occurred because of the1

effect of the ^altitude of the
station on the blood.

Mr *^Maguire, ̂ who arrived
in *Christchurch t^wo days a^go,
was wearing a wind jacket
which bear^s the bad^ge "South
Pole winter ov^er 1975-76."
*^t^ìe said on^ly 1^8 were made.

He ̂ said he ̂ was pretty sure
th^at an agreement would be
^signed bet^ween the New Zea-
land *Met^srological Service
and the United States auth-
orities to enable ̂ Ne^w *Zea-
*la^nders ̂ to work ^at t^he station
in future years.

MR *MAG^UIRE

Herc^ules
d^ue out b^y^
Christma^s

Dec. 22
Th^e third, a^nd last, ski-

e^quipped United St^ates Navy
Her^cules to be repaired at
th^e Dome C camp in *Wilkes
La^nd is e^xpected to be flown
to Williams Field^, near *Mc-
*Murdo Station, by Christmas.

A report recei^ved at the
United States Na^vy base at
*Christchurc^h Airport —
^the ^fortieth day of ^act-
ivity at the Dome C recovery
camp — said all important
repair ^work had been com-
pleted. Checking of all ^sys-
tems inside the plane began
yesterday.

On Sunday nig^h^t Mr *J.
Herman, a civilian fro^m the
United States Naval Air Sys-
tems Comma^nd, flew from
*Chri^stchurch on his ^way to
the camp. It will be his re-
spo^nsibility to check that the
Hercul^es i^s capable of flying
again.

It is e^xpect^ed that pro^vided
there are ^no last ^minute
problems the Hercule^s will
fly to *W^'ilila^ms field t^o^day
or tomorro^w.

As many a^s 48 peopl^e have
been working a^t the camp
sin^ce late October. On ̂ Mon-
day 14 ̂ of t^hem le^ft for Chris^t-
church a^nd ultimately Christ-
mas at hom^e in the ^United
Stat^es.
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HEADÎ NG SOUTH FOR WINTER ^- The icebreaker Fuji
left *Harumi Pier in Tokyo for Japan's *Showa Base in the An-
tarctic Thursday morning with the *40-member 18th Japanese
Antarctic Observation Team on board. The ship, manned by a
crew of 182, is scheduled to arrive at the Antarctic waters
around Dec. 30 after stopping in *Fremantle, Australia, for
refuelling. It will then start airlifting supplies to *Showa Base
on *Ongul Island. The ship is scheduled to leave the Antarctic
waters late in February with the 29 members of the 17th win-
tering team.

The chief undertaking of the 18th observation team will be
^to engage in observation of the upper strata through the
launching of rockets. It also will conduct a survey on An-
tarctic *^krill, a type of large plankton, in order to obtain basic
data o^n ̂ d^evelopment of ̂ sea resources in the *Antarctic.Nov. 25

Ja^panes^e and So^v^ie^ts
fishin^g for *^krill

B^UENOS AIRES *(AP)—The antarctic *krill could becom^e^
a regular feature on the menus of ordinary restaurants aroun^d^
the world in the not-too-distant future.

The *krill is a shrim^p-like
crustacean measuring less than
two inches long fo^und in great^'^
abundance in the Antarcti^c;
Ocean, mainly south o^f th^e^
South American continent, ac-
cording to Argentine scientists.
The ^word *krill is Norwegian
and means young fish.

They say it has a high pro
*tein content and may turn out
to be one o^f the world's most
important food sources in the
f^uture if and when curren^t^
ones run out.

Japanese and Soviet trawler^s^
reportedly are already fishing
for *krill in waters around *th^s^
south polar ice cap.

The Buenos Aires *new^spape^c^
La Opinion said recently tha^t^
West German Scientific Re-
search Minister Hans *Matthoe-
*fer last year served a meal that
included cre^am soup of *krill.

La Opinion said the West
Germans got the *krill du^ring a

scientific research mission t^o^
Antarctica in late 1975, the
first West German *-antarcti^:^
*mis^ajon since World War II.

A few weeks ago, the Argen-
tine Antarctic Institute pub-
lished a study called "The *Krill
and Its Importance" that dealt
with concentrations of the
crustacean in the Argentine
portion of Antarctica.

It also urged a "rational" ex-
ploitation of *krill deposits t^o^
avoid damaging the eco^logical
balance of Antarctica. Th^e^
study said antarctic fauna,
such as *pengui^r^fs, seals, whales
and ^fish, ate the crusta^cean to
survive.

The study said the Soviet
Union^, ^Japan and West Ger^-^
many were the first ind^ustria^l-
ized countries to realize the
importance of *krill and have
begun research and experi-
mental fishing. *^Ju^jy 2^6

Survivin^g a storm
SCOTT BASE (PA). —

^Wi^nds of more than 100 *kmh
la^st week s^truc^k a Victoria
^Univer^sity fiel^d party ca^mp-
^ed in polar tents on ^the ice
o^f t^he Taylor Glacier, in the
first storm of t^he Antarctic

summer.
With the party was sur-

veyor Bill ^Wicks, of *Dun-
*edin, whose work ^was co^m-
pleted before^, he flew out in
the first helicopter able to
reach the party after the
storm. At Scot^t Base yester-
day he gave the first a^c-
count of the damage.

Mr Wicks said that the
party thought they ^were
"just In for another blow"
and were prepared to sit it

out.
"Then som^eone went out-

side and ^sa^w an 1100k^g^
motor *toba^ggon, sledges an^d^
equipment ov^erturn an^d^
scatter across the ̂ glacier."
he said.

"^We put In extra ice

screws and tie^d ever^ythin^g^
down. It was too windy to
stand up."

The five men had an early
meal in one tent, only to dis-
cover a^fterward^s their other
tent had ripped in the wind.

"The outer lining had torn^,^
leaving a hole one metre by
two metres," said Mr Wicks,
"and there ̂ was a tear in the
bottom seam of the inner
linin^g.

"The tent was filling with
fine snow ^and the others
coul^d^n't block it, so they
came in with us. That made
five of us in one polar tent,
^with wind ^gusts of up to 150
*km^h.

"We wen^t to be^d f^ully
^c^lothed and tied our boots to
our sleep^i^ng bags in case
the tent tore, blowing e^quip-
ment away."

U.S. Navy helicopters
batt^led high winds for three
days before they could ^fly a
replacement sledge and tent
to the party. Nov. 17

Scientists
pinpoint

the South
Pole

^Usin^g navigational satel-
lite signals, scienti^sts last
^week ma^de the most precise
location o^f the South Pole
yet made.

The exercise of locatin^g^
the e^xact position of the pole
was carried out for the
benefit of a group of Ameri-
can scientists who were vis-
iting the Antarctic.

Among the visiting scien-
tists ̂ was ̂ Mr R. *H. *Lyddan
head of the topographic div-
ision of the United ^States
Geological Survey.

Mr *Lyddan de^scri^bed ye^s^-^
terday ho^w t^wo men .fr^om
his o^rga^nisation are using a
modern survey device to
take readings from naviga^-^
tional ̂ satellites to determine
e^xact positions at the pole
*a^j^nd other places ^in Antarc-
tica ̂ and ̂ measure ice move-
ments.

The ^pu^rpose of the *mea-
*sur^pments is t^o determine

the rate at w^hi^ch the ice is
moving and the direction of
its movement at the South
Pole.

Mr *Lyddan said scien^tists
were "rather con^fident" that
the ice at the pole was mov-
ing at the rate of about 10
metres a year. The direction
was erratic but it was gen-
erally to^ward the *Weddell
Sea in the direction of Rio
de Janeiro. Nov. 23

Cargo flown
to Antarctic

^The car^go yard at the^'^
United States Navy establish-
ment at *Christchurch Airport
is today virtually empty —
practically all of the cargo
having been flown to the
Antarctic in near-record
time.

The last of the 31 early
summer ^f^lights by Military
Air l i f t Command *Starlifter
je^ts has been completed.
^Since October 7 the Star-
lifter^s have flown south *100C
people and *l,104,4591b *ot
cargo.

The Royal New ^Zealand
Air Force's wheeled Hercule^?^
helped deplete the cargo
ya^rd still further with its
delivery of *141,897lb of cargo
and 76 passengers on seven
^f^li^ghts.

In additi^on the United
States Navy's ski-equipped
Hercules ha^s taken 51 pas

*, sen^ger^s and *102.2731b of
car^go to th^e Antarctic to
date. Dec. 16



DECEMBER 1^976 12

Copt^ers Hunt for Uran^ium ̂ in Fl^i^ghts in Antarctica

Below, an aerial view of Dry
Glacier Valley in Victoria Land—
beyond which ar^e the mountains
whose topmost sandstone
layers are the focus of
^urani^um prospectors.

By WALTER S^ULLIVA^N
*T^h^« N^ew Y^ork T^im^e^s

IN FLIGHT OVER VICTORIA LAND, Antarctica—Lieut. *Comdr.
Mike *Brinck files his helicopter directly at the towering rock wall
of Tabular Mountain. Then, just as a crash se^ems inevitable, he ban^ks
and turns to parallel the wall 100 feet from Its craggy sa^ndstone
face.

Dr. Franz *Tessensohn of West Germany's ^geological survey,
hunched between pilot and co-pilot so he can look ahead, calls to
Kent *Crisler, student at the University of Kansas, that a run has
begun.

A steady stream of chart paper flows from th^e ^gamma ray
detector between Mr. *Crisler's knees—a big metal cylinder—and he
scribbles on the paper mar^gin alongside the *continous wiggles and
peaks inscribed in red by a nervous pen. He must keep track of
^where each observation is made.

The search is for uranium—not as a step toward exploitation,
but to help those nations—inclu^ding the United States—now trying
to form^ulate a policy for ultimate disposition of the resources hidden
within this ̂ vast continent.

^Ranges Burie^d in Ic^e
T^he targets are the topmost sandstone layers of the higher

mountains of this region. The ranges surveyed—Shapeless Mountain,
Mistake P^eak and the like—are 9,000 to 10,000 feet high. In most
cases all but the uppermost few thousand feet are buried in the ice
flowin^g o^ff the South Polar Plateau toward the sea.

The ranges are part of the Trans-Antarctic Mountains that span
the conti^nent from its Pacific to its Atlantic shores, forming one of
the world's ma^jor mountain ^systems. The ^higher ones are often
capped with flat-lying layers of Beacon sandstone, a formation made
^famous early in this ce^ntury by the acco^unts of Robert Falcon
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Scott and Sir Ernest *Shackleton.
When th^e contin^ents figurativel^y are

fitted bac^k together, as they seem to have
been 200 million years ago^, the forma-
tions here appears relate^d to those of
similar a^ge and structur^e that produce
uranium in t^he Karroo area of South Afri-
ca and in India.

According to Dr. Edward *J. Zeller o^f^
th^e University of Kansas, in charge of
the uranium hunt here, part ̂ of the Karroo
fo^rm^a^tio^n c^ontains 2 p^erc^ent uranium.
Th^e s^earch is be^in^g conducted ^with heli-
copters flying out of the A^merican bas^e^
at *McMurdo Sound.

The most encouraging find so far has
been a recording made a few days ago
wi^th Dr. Gis^ela Dreschhoff at the detec-
tor. Sh^e is a German-born associate of
Dr. Zelle^r and like him a radiation physi-
cist. The needle swe^pt off scale as the
helicopter flew al^ong the flank of Maya
Mountain that forms the west wall of
B^ea^co^n Valley.

Radiation Above Normal
F^or ̂ about a mile ̂ and a half ^the radia-

tion was three times normal. The area
is n^ear the head of Taylor Glacier, which
flows into a valley ^whose lower part is
free of ice.

The obs^ervation must now be followed
up on th^e ground and specimens c^ollect-
e^d. "It may turn out to be nothing," ac-
cording to Dr. Zeller, but the "hot are^a"
is clearly de^fi^ned and n^ot associated with
any change i^n surface topography, imply-
ing that the radiation re^presents a l^ocal-
ize^d de^posit.

While the readings did not indicate a
very rich resource, the searchers believe
it m^ay show that uranium concentrations
e^xist in the Beacon s^andstone—some of
them perhaps o^f economic importance.

T^he cliff-hu^gging ^flight strategy is *nec-
*sary because the hori^zontal sur^faces here
are almost ^all buried ^in ice and snow,
which mask the gamma rays generated
by uranium and other radioactive ele-
ments.

Li^stenin^g to chatter between ̂ the ̂ pil^ot
a^nd co-pilot on the intercom headset î s^
less ̂ t^h^an reassuring wh^en one hears com-
ments like: "I'm no^t s^ure the aircraft can
ma^ke it ^up th^is ^one, but we'll give it a
t^ry.^"

The air is so thin at this e^levation that

the Climbing rate and general perform-
ance of the helicopter are impaired.

We fly at from 40 to 60 miles an h^our
a few dozen feet above a long ridge—in
this case bare of snow an^d ic^e—with Mr.
*Crisler making notes and never looking
out. A veteran of helicopter operati^on^s^
in Vietna^m, he seems unperturbed.

Suddenly the ground dr^ops from be-
neath us and we are tho^usands of feet
above a de^ep canyo^n. The sen^sation î s^
somewhat like ^jumping o^ff a very high
cliff.

The relief of the region, in terms of
canyons, cliffs and lofty mountains, ̂ is
dramatic. Clouds' have kept us away from
part of Shap^ele^ss Mountain—our first
goal—and seem to be closing off possible
return routes down valleys leading t^o^
*McMurdo S^ound.

'Ground Truth^' Found
We descend to a bare, level area n^ear

the summit of Mount Fleming and ho^ver
while Larry Lister, chief aviation machin-
ists mate, o^pens the right door, l^eans out
and peers down as pro^p wash blows into
the ca^bin. With his headset he can talk
to the pil^ots above the engine roar.

"Looks pretty good, sir," he says. "A
bit forward *. *. *. more to the left."

With th^e craft only a few feet off the
rocky ground he jumps out with the long
*^w^jre that links hi^m to the pilots in one
ha^nd, then coaches t^he last few inches
of descent. Landings on this mountai^n^
have provided the "ground truth" needed
^t^o verify validity of the airborne record.

Th^e airborne instrument contains a
sodium iodine crystal 112 cubic inches
in volume. When a gamma ray penetrates
such a crystal it produces a flash of light
that, in turn, is detected by a light moni-
tor *(phot^omultiplier).

The rays originate in thorium and a
radio^active form of potassium, as well
as in uranium. ̂ Next year Dr. Zeller hopes
to have a detector that records on four
channels—one each for gamma ray ener-
gies typical of uranium, potassium and
thorium, plus one sensitive to all three.

In some Government prospecting, ac-
cording to ^Dr. Zeller, huge *cyrstals of
6,000 cubic inches are used, but that is
over flatter country where fixed wing air-
craft with more load-lifting capacity can
be used. Here on the heights of Mount
Flemin^g, Mr. *Crisler carries a ^portable

detector with a ^four-cubic-inch crystal
over ̂ the terrain. While it ̂ is less efficient
than the air^borne one, it can be held clos^e^
to the rock.

Boulders *Slaped by Wind
We are lucky, ̂ for while the temperature

is chilly at about 16 degrees Fahrenheit
there is no wind, even though weirdly
eroded boulders testify to the force of
blasts that often sweep the area. The
flight crew opens cans of fruit juice and
cookie packages.

Then we lift off t^o scout Depot *Nuna-
*tak, Horseshoe Mountain and other sum^-^
mit^s. *"Nunatak" is an Eskimo term for
a mountain buried in ice except for its
summit and this one looks as though it
were ̂ poki^ng up through a cloud deck in-
stead of very solid ice.

While most of Antarctica is buried In
ice, the Beacon sandstone^s have been lift-
ed high enough to be exposed along muc^h^
of the Trans-Antarctic Mountains. The
present flight can only reach those near
*McMurdo Sound but Dr. Zeller hopes the
search can later move south near the
*Beardmore Glacier where the formations
are thickest.

Uranium becomes concentrated in such
formations, he says, after that metal ha^s^
been extracted from suitable base^ment
rock by water action and the uranium
has then corne in contact with organic
matter. Once it combines with such mat-
ter it no longer remains dissolved in th^e^
water but forms a deposit.

The presence ^of coal and fossil tree^s^
sh^ows that ample organic material was
once available here.

Elsewhere in the world a number of
rich deposits appear to have formed in
the manner described by Dr. Zeller. Those
between Grants and Albu^quer^que, N.M.,
appear to be in old *streambeds as are
the ones in Gabon, West Africa, that have
supplied the French nuclear weapons ^pro-
gram.

At *Oklo, in Gabon, the deposit was
so rich that lon^g ago, when the percent-
age of uranium 235 (the fuel of nuclear
reactions) relative to uranium 238 was
greater than now, *spontaniou^s chain reac-
tions occurred. Some physicists believe
comparable deposits may exist else^where
—including Antarctic^a.

The surveying here is being done by
Navy aircraft under contract with the Na-
tional Science Foundation.

2^-Ton Whal^e Is ^Fly^ing
To Sho^w ̂ in Cali^fornia

LONDON, Oct. 17 (Reuters)—A char-
tered jet left Heat^hrow air^port for the
United States today carryin^g just one
passenger — a 5-ton whale named
*^Ramu.

The ̂ 20-foot m^ammal, which had been
perf^orming at Windsor Safari Park
near her^e, was being shipped ̂ t^o the
Sea World Marine'Park at San Diego,
Calif., because he outgrew his E^nglish
pool. *^Ramu, squawking in protest^, was
lift^ed aboard the jet in a corset ̂ with
holes cut ^out for his fins; he was
ferried to the airport by crane and
tr^uck.

Before he boarded the trans-Atlantic
flight *Ramu was given a *rubdown with
five gallons of ̂ o^il to prevent ̂ h^is ̂ skin
from drying. The flight crew was t^old
to hose him down frequently. *Ramu's
.air ticket cost $50,000.
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Dr^ift^in^g Arctic Station Plann^e^d^
To Study Ic^e A^ge^s and Climate

By WALTE^R S^ULLIVA^N
Plans are in preparation

to allow an aging Coast^.^
Guard icebreaker to become
froze^n into the Arctic ice
pack nor^th of Siberia and
be carried by ^drift past the
North Pole toward the Atlan-
tic Ocean.

To be kn^own as the Nan-
sen Dri^ft Station, it would
carry a wide range of sp^ecial-
ists during its two to three
years ̂ of imprisonment.

They would seek clues to
pa^st ice ages and ways to
predict future climate
changes. They would con-
duct observations as high
energy particles from the
sun bombard the polar sky
during the next *sunspot
maximum in 1978, causing
radio blackouts and auroral
^displays.

The project would re-enact
the epic drift of th^e Nor-
wegian ship *Fram from 1893
to 1896, led by Fridtjof Nan-
sen. The icebreaker, ^of the
"Wind" class, would, how-
ever, be far more elaborately
equipp^ed with laboratories
and de^vices for observations
aloft and beneath the sea.

The Polar Research Board
of the National Acad^emy of
Sciences has invited research

pr^opo^sals from American and
foreign scie^ntists. Next
month the Nati^onal Sci^ence
B^oard will review the result^-^
ing pro^spectus and the out-
come will probably deter-
mine w^hether t^he National
Science ̂ F^oundation will sup-
p^ort the project.

It is ̂ hoped that the Office
of Naval Research will also
provide support, financial or^'^
otherwise.

The o^rigina^l pla^n was to
freeze the icebreaker Burton
Island into ice north of the
^Laptev Sea in the fall of next
year. The ship, la^unched in^"^
1946, was due to be laid up
thi^s year. However it may
have to substitute for the
Polar Star, which recently
suffered damage to its
screws, delaying the project
one year.

The Polar St^ar and Polar
Sea. launched a year ago, rep-
resent the new generation of
*icebre'akers, larger than any
built to date o^utside the Sovi-
et Uni^on.

The proposed crossing of
the Arctic Basin by a *frozen-
*in icebreaker would continue
and ampl^ify a broad program
of Arctic research whose
most recent chapter was
called *AIDJEX (the Arctic Ice
Dynamic^s Joint Exper^ime^n^t^).

Proposal is to a^llow an old Wind class icebreaker, such
as this, to retrace *^Fram drift across North Pole region.

The latter, after five year^s^
of planning, involved 1^4^
months of intense observa
*ti^on ending in May. Its goal
wa^s to determine the factors
that cause ice movement and
internal pressure. These in-
clude wind, ocean current,
ro^ughness of ice floe b^ot-
toms, i^nfluenc^e of nearby
coasts and stre^sses within
the ice itself.

The goal is to produce
predictions useful to ships
seeking to reach oilfi^elds on
Alaska's ^north coast. ^In
April, for example, a nuclear
submarine made the ice bot-
tom observations. A year
earlier four camps were s^et
up on ice floes within the
^study area, surrounded by a
ring of nine automated b^u^oys
250 miles in radius.

Destruction By Bears
Data radioed by the buoys

was p^icked up ^an^d relayed
by the Nimbus 6 weather
satellite. Polar bears mauled
equipmen^t and last Oct. 1 the
floe carrying Big Bear, the
main camp, split, leaving the
mess hall suspended over a
canal 15 feet wide. After fur-
ther cracking the camp was
abandoned and Caribou, a
satellite s^t^ation, became the
main base.

Then, in Februar^y an op^en-
water lead 300 feet wide
separated Caribou from its
snow runway. It closed again
and the two ^other stations,

Snow Bird and Blue Fox, re-
mained intact. From change^s^
in the relative positions of
the stations it was possible
to assess variations in stress.^-^
within the pack ice.

Positions to within a few
dozen feet were determined
with the Navy Navigatio^n^
Satellite System—a method
that presumably will be used
by the Nansen Station. The
Science Foundation and Navy
provided some ^$2 million for
the project during the 197^5^
fiscal y^ear.

If th^e icebreaker drift be-
gins in 1977 it will contribut^e^
to the first worldwide experi^-^
ment ̂ of *GARP (the Gl^oba^l At-
mospheric Research Pro-
gram). The latter includes So-
viet and American *POLEX
(Polar Experiment) projects
seeking factors responsible
for climate changes and ice'
age^s.

The icebreaker^-would carr^y^"^
two helicopters plus a small
fixed-wing plane on skis. It
should cross the re^gion wh^ere
it is believed the flo^or of the
Arctic Ocean i^s being pulle^d^
apart. Of the glo^bal *networ^t^
of su^ch ^"spreading centers,'
related to continental drift^,^
this is th^e only one inacces-
^sible to ordinary ships.

Because sediment accumu-
lates sl^owly on the floor of
that ocean, a piston *corer,
driven deep into the bottom,
should extract enough sedi-
ment layers to retrace the
hi^story of that oce^an far into
the past. The timetable of its
temperature fluctuations and
variations in ice cover should
help explain the ice ages.

Nansen, i^n planning his ex-
p^edition, knew ^t^hat *wreck-

Proposed s^tart
of icebreaker
drift across

North Pole area

The Arct^ic
Gyre

A ^ R C T I C * ^ . O C ^ E A ^ N

^A^r^r^o^ws sno^w ^direction *ot
^drift to Greenland Sea

*Th^« N^e^» Y^or^k *Tlm^«/Jul^r 1̂ «. 1^9^7^4
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The *Fram imprisoned in ice on ̂ drift across Arctic Ocean in *1^890's. Windmil^l saved fuel.
age of the Jeanette, trapped
north of the Chukchi Sea
(n^orth^west of Alaska), had
been found on th^e coast o^f^
Greenland. So had trees from
^Siberian forest^s. He th^erefore
assumed that, if his ship was
fr^o^z^en i^n on that ̂ s^id^e of th^e^
Arctic Ocean it would be
carried within walking di^s-
tance of the North Pol^e.

The *Fram did come ̂ within
26^8 miles of the Pol^e. Nansen
and a companion ha^d left the
^ship and were unsuccessfully
^strivin^g for that ̂ goal on foot.
They eventually reached
Spitsbergen and the ship
broke out of the ice on the
Atlantic side.

Since 191^8, drift ing sta-
tions have periodically been
set up on floes, providing
much of what is now know^n^
of the Arctic Basin. The Rus-
sians in ̂ the *1930's set up a
camp at the ^North Pole (it
moved steadily toward *Gren-
*land) and a number of Amer^-^
ica^n stations have been
manned^, ^either on floe^s or
ice islands.

The latter are relatively
rare, ^flat-top^ped iceb^ergs
form^ed when thick fragments
of coastal ice have broken
loose. The most famous, *T-3
or Fletcher's Ice Island, ha^s^
been caught in the great

Arctic Ocean Gyre since i^ts
discovery in 1^947 and its oc-
cupation five years later by
a party under Col. Joseph *O.
^Fletcher.

• The Gyre is a circular ̂ pat-
tern of drift t^hat dominates
^the re^gion between the N^orth
Pole, Alaska and the Cana-
dian Archipelago. *T-3, apart
from periods when it was
aground, has made several
circuits of that region in the
last 30 years.

The chairman of the plan-
ning committee is ^Dr. Nor-
bert, Untersteiner, professor
of atmospheric sciences at
the University of Washing-
ton in Seattle. In a recent
in^ter^view he said that, while
the ^ship was far from land,
its supplies and personnel
would be replenished by
Hercul^es aircraft.

Such planes, with ^a ^ski-
wheel combination l^anding
gear, can alight on large,
smooth ice floes. Closer to
shore this could b^e done by
^s^maller planes. Since the
drift path will probably ^l^i^e^
o^n the Soviet side of the
Arctic Basin a Soviet scien-
tist would be particular^l^y^
welcome, Dr. Untersteiner.
*^add^?d.

Aircraft
To Measure

Ice Thickness
Anchora^ge Times

This summer's *sealift to the
North Slope made it through
the Arctic Ocean ice without
the help of a specially ̂ - equi^p^-^
^ped aircraft which the federal
government had planned to
use to measure the thickness of
the ice.

The aircraft is coming
a n y w a y , *Cmdr . Phil ip
*Benediktsson, head of t^he
Military *Sealift Command for
Alaska, said yesterday.

The Nationa^l Aeronautics
and Space Administration will
use the plane to try to locate an
ice island, he said. If it works,
he added, the radar could be a
"real help of someone is hung
up out there or to find an island
left empty from a previous
year's experiment."

The Navy's Arctic Research

Laboratory at Point Barrow
has for several winters con-
ducte^d various scientific tests
of Arct ic ice f loes by
establishing temporary camps
on large floating islands.

The special Hercules *C130
w i l l be equ ipped with
side^-looking radar. As it flies
over the ice, the radar will
^And its messages to a com-
puter aboard the aircraft,
^which will relay the infor-
mation via satellite to *Nasa's
laboratory in Cleveland, Ohio.

The center will analyze the
information and send its
results back to Barrow via
another satellite "all in the
spa^ce of 20 minutes ,"
*Benediktsson said.

If this summer's barge ship-
ments to North Slope sites had
encountered the severe ice
conditions of last year,
*Benediktsson said, the plane
could have helped thread a
path through the ice*.

The method was used last
year in the Great Lakes and
enabled shipping to continue
through the winter for the first
time, he said.

Three Coast Guard cutters
also were prepared to aid the
barges in reaching their
destination. Contingency plans
called for cutters at *Kodiak
and Homer to head for Barrow
if needed.

And the Coast Guard's
icebreaker, the Burton Island,
already is in the Icy Cape and
Barrow area, conducting bot-
tom surveys and aids to
navigation.

Also in the area is the cutter
Glacier from Long Beach,
Calif., studying surface ocean
currents in the area from
Barrow to Barter.

The océanographie work is
for the Bureau of Land
Management and the National
Oceanic and Atmospheric
Administration, in conjunction
^with proposed federal offshore
lease sales. Aug. 18

In^dian-Es^kimo Aid Bill Gains
WASHINGTON, July 30 (UPI)

- '̂•The House ̂ of Representatives
passed today a bill that would
authorize a three-year^, $466.4
million ^program for health
care f^or American Indian and
Eskim^os to bring ^their health
care up to the standards of the
rest o^f the c^ountry. The ^pro-
gram would begin Oct. 1, 1977.
The bill was sent to the Senate,
which passed a similar bill a
year ago. The House delay was
caused in part by a require-
ment that t^hre^e committees
act on the bill because of
*jurisdictional overlaps.
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La^st Alaska Oil Pipe Laid
In Race Against ^Winter

Anchorage Times
Dec. 7

^Working in six feet of snow on
terrain "so steep a man can't stand
up straight withou^t tying on to a
winch," workers have finished lay-
ing pipe for the $8 billion trans-
Alas^ka pipeline.

"It feels great. It was really *nip-
*and-tuck whether we would get the
pipe in" on 2,800-foot high Thompson
Pass, said Lou *Cancelmi, *Alyeska
Pipeline Service Co. spokesma^n.

He said the pass route plunges
down from about 2,800 feet to 1,000
feet in less than a mile, resulting in
grades of up to 47 degrees. A sort of
ski lift was used to get work mate-
rial to the site in time to finish the
work over the weekend, hours be-
fore a major snowstorm hit South-
central Alaska.

^Much work remains to be done on
the big^gest private construction ^job
ever. There isn't one continuous
length of pipe 800 miles long; some
sectio^ns remain to be welded to-
gether.

And that ^will have to wait until
^•spring when 160 miles of the pipe
will be pressure tested. The work
schedule also includes *rewelding of
less than 40 potentially defective
welds.

Former Gen. Andrew Rollins,
who heads ^th^e Interior Depart-
ment'^s Alaska Pipeline Office, said:
^'^'That oil's ̂ goin^g to flow *on-that line
next summer, barring some un-
known catastrophe. It's not a bad
^job. It could have been better but
it's not really too ba^d a job."

Chuck Champion, state pipeline
*coord^uiator, says: "It's beautiful.
They've hardly knocked down a tree
that they didn't have to."

Workers began laying pipe in
March 1975. Construction on the
pipeline häu^f road sta^r^ted a year
earlier, with more than 20,000 work-
ers employed during ̂ peak construc-
tion. The final pipe installation site
was 20 miles no^r^theast of the pipe-
^line port of *Valdez in the southern-
most section of the line.

The project began moving in 1969
when the low temperature steel pipe
was ordered from Japan. Much of it
was delivere^d before environmental-
ists successfully stopped work on the
project with court suits.

When the project was conceived
it was estimate^d to cost less than $1
billion. The current cost estimate is
about $8 billion with some estimat-
ing the final cost at ̂ $10 billion. At
least three government agencies are
investigating cost overruns to see
whether *Alyeska should be pe-
nalized. This information will help
determine how much *Alyeska is al-
lowed to charge the oil companies
for ̂ using the pipeline.

Pipeli^ne not affectin^g a^quatic life
MOSCOW, Idaho (AP) - Sections of

the trans-Alaska "oil pipeline" which
cross streams are producing little
^environmental change, a University of
^Idaho entomologist says.

Dr. *Merlyn *Brusven said aquatic
insect life samples were collected
above and below the pipeline crossin^gs
to determine the effects of excavation
and pipe installation.

"Evidence suggests little physical
change in the str^eam environment
below pipeline crossings," ^he said.
"Aquatic insect life has not changed
appreciably above or below the
crossings."

It is difficult to measure if there were
changes at some points because few
studies were made on the undisturbed
environment prior to placement of the
pipeline across streams, said *Brusven,
a member of an Arctic Research
Laboratory team.

*Brusven said he was invited to join in
the study because there is no aquatic
entomologist at the University of
Alaska.

The pipeline is buried 12 to 16 feet
below the surface of *streambeds when
it crosses smaller streams and rivers,
*Brusven said. Nov. 13

About half the line is buried an^d^
the rest is above ground on 78,000
vertical supports designed to absorb
energy generated by earthquakes.

After the first few days of opera-
tion the flow will total 1.2 million
barrels of oil daily — increasing to
two million barrels a day when
owner companies give the go-ahead
to construct additional pump sta-
tions. The two million barrels a day
capacity will require oil from other
^North Slope fields in addition to the
*Prudhoe Bay field.

But before the oil flows, two to
four weeks will be spent getting the
line in shape for oil. *Alyeska expects
to start by pumping 300,000 barrels
daily by July 1 with oil taking ^4.5
days to travel the 800 miles from
*Prudhoe Bay. This slower rate will
be used to allow the *140-degree oil to
cool a bit and also to allow the line
to settle into place.

The companies building the line
are *Sohio Pipeline Co., *BP Pipelines
Inc., Arco Pipe Line Co., Ex^xon
Pipeline Co., Mobil Alaska Pipeline
Co., Union Alaska Pipeline Co., Phil-
lips Petroleum Co. and Amerada
Hess Corp.

Arctic ^science
connected to
Nati^ve unit^y

News-^Miner, Fairbanks

Aug. 5
The connection of Arctic science to

the developing *circumpolar community
of Native peoples was discussed in a
paper by Eben *Hopson, Mayor of the
North Slope Borou^g^h. *Hopson was hot
present but his remarks were read by
George *Ahmagok of Barrow.

*Hopson called on the Arctic scientists
to participate in the regional nation no^w^
being planned by him and others, *whi^A^
would join together the *Inuit *(Eskimor)
people of Siberia, Canada, Alaska and
Greenland. Peop^le in these areas^, ha ve
common economic interests and other
similarities, he said.

"Arctic science is problem-oriented
and the problems are regional," he
said. If Arctic scientists participate in
the new development, they can help
work out a regional policy and
"maintain *!he confidence of the rest of
the world that the Arctic will be
preserved, "he said.

At present, Arctic science seems
unconnected to the *Inuit language and
does not serve his community's needs,
*Hopson said.

"Year after year we hear of scientists
discovering things which were common
knowledge to us," he said. Arctic
science really d^oesn't pro^duce new
materia^l, it merely "reorganizes it for
international interests," he said.



17 DECEMBER *197^S

Fossils
In^dicate

Land Bridge
Sept. 23

WASHINGTON *(AP) ^- Scien-
tists say they have found the first
fossil evidence indicating that a
land brid^ge once spanned the nor^-^
ther^n Atlantic Ocean between
North America and Europe.

Fossils of mammals, birds and
other animals found this summer
on Canada's *Ellesmere Island,
located above the'Arctic Circle
w^est of Greenland, match similar
remains found in Europe and the
western United States, they said.

Dr. Robert *M. West of the
Milwaukee Public Museum ^in
Wisconsin and Dr. Mary *R.
*Dawson of the Carnegie Museum
of Natural History in P^ittsburgh
announced the- findings Wed-
nesday at a scientific meeting in
Montpellier, France.

The scient is ts said fossil
similarities of the two continents
traditionally have been explain^«^^^
as evidence that animals came to
North Americ^a *^"ia Asi^a an^a а
land bridge across the Bering Sea
n^ear Alas^ka.

^М^л^«^* *^r^'^^^cnt geological eviden-
ce leads some scientists to
believe that the North American
and European continents once
were joined but gradually split
apart, with the Atlantic forming
*^'^o^t^itweenthem.

*Drs. West and *Dawson said
their findings go a long way to
prove that theory is correct.

The last continental connection
probably stretched between th^e

Eskimos Seek to Alter Written Langua^ge
By ROBERT TR^UMBULL

Th^e ̂ N^ew ̂ Y^or^k Tim^e^s

OTTAWA, Sept. 5—Canadian
Eskimo leaders' will ask the
Government here this week to
accept a simplified writing sys-
tem to improve communica-
tions and education among t^he
20,000 native peoples of the Far
North.

T^he new method, substituting
two simplified forms for the
five now used in different Arc-
tic regi^ons, was devised by a
committee of Eskimo linguists
who began work two years ago.
It combines^, in both Roman let-
ters and phonetic symbols, fea-
tures of the separate systems
developed in the past by Angli-
can and Roman Catholic mis-
sionaries in the North.

Prior to the missionar^y pro-
grams, underta^ken separately
by the churches, ̂ th^e Eskimos
were without a written lan-
guage and passed down their
traditions and legends orally.
The ^language^, which Eskimos

call *Inukutut, is spoken fro^m^
Greenland to the Bering Strait
with minor dialect differences.

However, t^h^e use until now
of separate systems of writing
in different areas has hampered
communications among the Es-
kimos in widely scattered and
isolated settlements, said Jo-
seph *Kusugak, the chairman of
the Eskimo Language Co^mmis-
sion, which drew up the stand-
ardized method of writing.

Uses Roman Alphabet
The new system applies the

Roman alphabet to the Eskimo
language in a standardized
spelling with Roman letters. It
also standardizes the use of
simple symbols to repre^sent
syllables in the language, the
way sounds are conveyed by
shorthand symbols.

The new form was approved
at a conference in *Frobisher
Bay, in the Northwest Territo-
ries. The conference included
delegates representing all the
Northern settlements^, plus Gov-
ernment officials, missionaries
and teachers.

The Eskimo Brotherh^ood, an
Ottawa - based organization,
will now ask the Department
of Indian and Northern Affairs,
the Federal agency in charge
of relations with native peo-
ples, to make the use of the
alphabet and syllabary official
policy in Eskimo education and
communication.

Mr. *Kusugak said Eskimo lin-
guists touring the Northern
communities f^ound that neither
the Roman letters nor the
phonetic symbols could be
adopted alone without strong
opposition from Eskimos who
are devoted to one method or
the other, so it was decided to
retain both systems in two
forms that can be used inter-
changeabl^y.

The executive director of the
*Inuit Cultural Institute, *Tagak
*Curley, said improved com-
munications through a standard
writing system will enhance
leadership qualities and create
greater unity among the North-
ern people. *"Inuit" is the te^rm
that Eskimos apply to them-
selves; it means "the people."

*Ellesmere Isl^and: its fossil^s^
^po^int to contine^nta^l ̂ link.

no^r^thernmost tips of the con-
tinents by way of *greenland,
Icelan^d and Spitsbergen, an
island n^orth of Scandinavia, they
said. This probably split apart ^45
million to 48 million years ago.

The fossils found along barren,
ro^cky *Ellesmere Island also show
the climate was different. At the.
time these animals lived, this
area just 500 miles south of the
North Pole apparent ly was
*somewhast swampy with a tem-
perate climate, the scientists
said.

Plant fossils also showed that
temperate trees such as the
^se^quoia grew in the area*.

U.S. to Give Alaska N^atives
4 ̂ Million Acres in the ^State

WASHI^NGTON, Aug. 7 *(AP)
—An agreement to turn over
four million ^acres of land to
Alaska na^tive^s ha^s been signed
by Secre^t^ar^y of Interior
Th^oma^s *S. *Kleppe.

It was t^he first major land
conveyance under the 1971
Alaska Native Claims Se^t^tle-
ment Act, which provided for
a cash settlement of $962.5
million and selection by the
natives of 40 million fed^erally
owned acres, about one-eighth
^of the state.

The agreement was signed
yesterday by Mr. *Kleppe and
representatives of the Arctic
Slope Regional Corporation,
one of the 12 regional corpora-
tions established by the S^ettle-
ment Act.

Biologists
Study Birds
Of Arctic

Anchorage Times
BARROW - Arctic coastal

h^abitats of birds are bei^ng
mappe^d by 1^4 field biologists
from the state Department of
Fis^h and Game who at the
same time are conducting bir^d^
censuses.

The program, being conduc^-^
ted from the Naval Arctic
Resear^ch Laboratory here, is
expected to continue into early
fall.

Le^d by George *Divoky, the
biologists actually are wor^king
on three interrelated projects
dealing ^with bird numbers,
habitat lo^cations and bird^-ice
relationships.

The projects are funded by
the Outer Continental Shelf
Energy Program in an attem-
pt to find out what areas from
Cape *Lisburne to t^he ^Canadian
bor^der have the most bir^d^
*useage. The study is to deter-
mine the potential dangers of
oil drilling to wildlife.

For the mapping project,
two persons are traveling
along the North Slope. They
will try to visit each place two

or thre^e times during the sum-
mer.

To check bird use of the
Barrier islands, a crew is
traveling by boat from Point
Lay to Barro^w. Bird *censusing
also will be conducted from a
helicopter at *Prudhoe Bay
^w^hile an inflatable boat will be
used along the Beaufort Sea
coast from Plover Island to
*Pru^dhoe.

The ^study of birds and sea
ice is being conducted from a
U.S. Coast Guard icebreaker.

According to *Divoky, 185
species of birds have been
found on the North Slope with
151 of them sighted in the
Bar^r^ow region. *^My *22

Satellites to aid
phone service

By the Associated Press
Otta^wa

Long distance telephone
users in the Canadian Arctic
will be served by satellite by
the end of the year.

T^he federal commu-
^nications department says an
earth station to provide a ^link
with the satellite will be es-
tablished, with the govern-
ment and the telephone com-
pany sharing the costs.

The satellite service will
replace t^he less reliable tele-
phone service now in use.
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U. S. Team Plans
Search in Alaska
For Early People

By *BOYCE *RENSBERGE^R
*Th «̂ *̂ N «̂w ^Yo r̂k T^U^M Î

WASHINGTON, Sept. 28—On^e o^f the
biggest ^arc^heol^ogica^] proje^cts ever
m^ounte^d in the U^nited States i^s to b^e^
conduct^ed over the n^ext t^hree y^ears in
Alaska ^to search for remain^s o^f ̂ th^e first
people to enter North ̂ Am^eri^ca from A^sia
ov^er the now ^submer^ged Beri^ng land
^bridge.

The project^s, announced here today, is
to cost ̂ $600,000, ̂ with half of that to com^e^
from the National Geographic S^ocî et̂ y ^en^d^
half from the National Park Service.

A financial commitment of thi^s s î̂ z^e^
^is hi^ghl^y unusual in New World archeolo-
gy and is indicative of the rec^ently grow^-^
^in^g ^scientific inte^r^est in th^e q^u^estion ^of
^when man first reached the Americ^a^s.

T^he project ^и e^x^pected to con^centrat^e^
in and ar^ound an *archeological di^g known
as Dry Creek^, 75 miles sout^h of Fair^-^
banks. The site, ^just north of M^ount
McKinley National Park, wa^s discover^ed
in 1973 by Charles Holmes, then a gradu-
ate stud^ent and now with the Alaska
state park system.

The new pro^j^ect will be directe^d by
two ^scientists at the University of Ala^s^k^a^
—Dr. ^William *R. Power^s, an anthropolo-
^gist, and Dr. ̂ Russell *D. *Guthrie, a zoolo-
^gist.

Their earlier excavation^! ̂ at Dry Creek
^have pr^od^uced a ^number of ^r^elics of
human presence ^about 11,000 year^s ago.
Although no human bones have been
found, there are a fair number of flaked
stone tools and ^r^efuse heap^s of bone^s^
of animals bel^ieved to ^have b^een killed
and eaten by the peopl̂ e, who subsisted
by hunting.

Most ̂ anthr^opologist^s b^elieve man en-
tered the New World lon^g before this
date. The Alaska scientists hope that fur-
ther digging at Dry Creek or in the sur-
rounding area will turn up earlier trac^es
of man. Much of the money will go f^or
ext^en^sive sur^veys of a 4,800 square mile
^area surrounding Dry Creek.

So^me Scientists Skept̂ ic^al
Older evidenc^e of man has ^already been

found ^at a site known as Old Cr^ow ̂ in
Canad^a's Yukon. Dr. ^William Irving, of
the University of Toronto, who has le^d^
^the O^ld Crow dig and who is an adviser
to ^the Dry Creek project, has found ^n^u^-^
merou^s e^xample^s of stone ^and bon^e tool^s^
that are believed to be between 20,00^0^
and 30,000 years old.

^Still older da^tes have been suggested
for human b^ones and stone t^ools found
in Southern California and in South
America. The dating of ̂ thes^e materials
is not fully accepted by all a^nthro^polo-
gists but some have said they point to
man^'s arrival in ^North Americ^a some
70,000 years ago.

Th^e migrations from Asia could have
occurred on^ly during the peaks of the
Ice Ages ^when s^o much water was locked
into the thick ice sheets that se^a levels
were low enough to expose what is now
sea bottom. This is known to have hap-
pe^ned 12,000 years ago, 40,000 years ago

Universit^y awarded
contract b^y ^Navy

News-^Miner, Fairban^ks
Nov. 3

^Now operating under t^he first com-
petitively bid contract in its *more-than-
*20-year history, the Naval Arctic
Research Lab at Barrow faces an op-
timistic future, according to the head of
^the lab.

Director Warren *Denner, in a
newspaper interview a year ago, said
he was troubled about the lab's future
as it continued to meet increased
demands without an increase in fun-
ding.

"My ̂ feeli^ngs are very much more
optimistic today than they were then,"
*Denner told the News-Miner recently.
"Gover^nment agencies that a ̂ few years
ago were not paying much attention to
the Arctic are now drafting plans for
further study."

And *Denner said he believes the
competitive bid process for lab
operations is the best process con-
sidering the size of the contract.

The Navy Department sought bids for
two phases of laboratory operations for
the first time this year. Both contracts
were awarded to the University of
Alaska, which has operated the
laboratory for the Navy since ^1^9^5^4.

This year's contract names the
university as prime contractor, with a
total contract value $6,̂ 367,170. The
university will subcontract the
operations and maintenance portion of
the contract to ITT Arctic Services, the
former contract holder, ^for $4,566,435.
leaving scientific and administrative
functions with the university at a price
of $1,790,735.

*Denner said he believes that under
the new contract, "the university is in ^a^
very positive position for supportin^g^
scientific programs in the Arctic."

The lab can provide housing and
facilities for about 100 scientists,

*D^enner said, claiming he is com-

and *^7^u,^00^0 years ago, and at still earlie^r^
times.

At its ma^ximums, the Bering land
bridge was 1,500 miles wide and supp^ort-
ed a cold and dry plains or s t̂̂ eppe envi-
ronment favored by mammoths, musk
oxen, caribou and other large animal^s.

The significa^nce of the Dry Creek site
is that it lies in a narrow corridor that
remain^ed ice-fre^e during the glaciations.
^The area, on the north slope of the Alaska
Range of mountains, would have be^en
a natural migratory route for anima^t^e^
and, presumably, for the hunters follow-
in^g them. Whatever traces the hunters
l^eft behind would not have been disturbed
by ̂ sub^sequent glaciers.

*fortable with that level o^f support.
*Denner also is encouraged by the

acquisition earlier this year of two new
aircraft ̂ to provide air support for field
research. The tw^o *DC^S's operated by
the lab were returned to the ̂ Navy
Department in exchange for two
'Super *DC3's," a more mo^dern version

of the aircraft.
This summer the lab also acquired an

85-foot aluminum vessel. A "light
warping tug," it originally was
designed for *sideloading on a landin^g^
craft, but is well suited *• for arcti^c^
marine work. The 67-ton craft requires
only two feet o^f water for operation a^n^d^
will be used for research in the
Beaufort Sea.

*Denner said a year ago that scientific
study in the Arctic will become in-
creasingly important with exploration
and developmen^t^? continuing in Arctic
regions. To^day, he still holds that
feeling, but is far more confident that
the Naval Arctic Research Lab will
continue to play a significant role in
aiding that scienti^fic study.

Major fire
at *Prudhoe

News-^Miner, Fairban^ks
Fire destroyed an air^plane hangar

five h^elicopters and a li^ght plane at
*Prudhoe Bay's *Deadhorse Airport
early Friday, causing a loss estimate^d^
at $2,000,000.

Alaska State Troopers report the
hangar was owned by Sea Airmotive
Inc. The fire was discovered by an
employee, Jim *Quackenbush, at about
2^:30 a.m.

Firefighters from the Division of
Aviation, *BP Alaska, and Atlantic Rich-
field Co. responded, but were not able to
control the blaze.

Troopers said attempts to remov^e the
aircraft from th^e building failed when
the electricity went o^ff and the hangar
door could not be opened.

Aircraft stored in the hangar in-
cluded four Jet Ranger helicopters, one
Bell 205 ^helicopter and a Cessna *20^€^
plane. The aircraft belonged to Sea
Airmotive, an Anchorage-based firm.

Troopers said the fire may hav^e^
starte^d in a generator in the building,
^b^ut the cause is still under in-
vestigation.

*Quackenbush, was the only ̂ person
in the building at the time of thé fire *a^n^xi
he received minor burns. *^NOV. 27
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On a Sea of Ice
Out in the middle o^f the Chu^kchi Sea^,^

within the Arcti^c Circle where the sum-
mer sun shines 24 hours a day^, the i^ce
rules. Cold and awesomely quiet, it pre-
sents an endless o^ff-white horizon of
frozen brine, a barrier to all but the
stoutest of vessels: the i^cebreaker.

For the last 30 years, the U.S. Coast
Guard polar icebreaker Burton Island
has plied these waters nort^h of Alaska,
escorting cargo and research ships
through the dangerous floes. The arctic
summer is the only time the ice is the
least bit yielding. During the past t^wo
months, dozens of barges and cargo
ships^, loaded with everything from pre-
fabricated houses to peanut butter, have

^1 ̂ ;
^t^il^l

*_

Burton Islan^d: An icy loneliness

*r^a^c^i^'d the weather to s^upply remote
northern villages and feed the voracious
appetites of the new Alaskan pipeline
communities. By Oct. 1^, the ice pa^cks
will close all Chukchi shipping lanes,
even to an icebreaker.

Lurching Voyage: The Burton Island, a
superannuated member of the Coast
Guard's five-ship icebreaker fleet, is
making her last swing on active duty.
The stubby craft has the draft of a bat^tle-
ship and the power of a vessel twice her
*si^/^e^, but her broad, round, *keelless bot-
tom—d^esi^g^n^ed to prevent the ship's hull
^fr^om b^ein^g crushed by the massive ice
for^ces—ma^k^es for ^most u^ncomfortable
voy^a^g^es. On the open sea, the ship rolls
alm^ost ^uncontrollably^; on station, she
s^m^ash^e^s, lur^c^h'-^"s and s^creams in metallic
pr^otest agai^nst t^he ice ^packs.

^With he^r stra^n^gely beveled bow, ̂ ar-
mored with *1^%-inch-thick case-hard-
ened *st^'^4^'^l^, ̂ she plunges ah^e^ad at 10
knots^, toss^i^ng chunks o^f loose ice a^side.
For the more ̂ st^ubbo^r^n stuf^f, she ch^ar^ges

*^' 1976 by Ne^ws^week, Inc., 444 Ma^dison Ave-
nue, New Yor^k, *N.Y^. 10022. All rights reser^ved.

R^e^p^ri^nt^e^d *u^'itli ^p^er^mi^s^sio^n

directly into the ice, crushing it with her
own weight, pushing the frozen debris
down under and shoving larger pieces
astern.

But it is not all routine. "There are no
rules out here," says the Burton *^Lsland's
44-year-old captain, ^James *Fournier.
"One minute it can be clear and the next
it can be a 'white-out' wi^th blinding fog
or snow *. *. *. You not only have to know
exactly where you're going but where
you've been."

The ship is heavily insul^at^ed fr^o^m the
^cold but not from loneliness. The aver-
age age of the *220-man crew is only 21,
and for psychological reasons the ^m^axi-
mum length of duty is 27 months. For
^most of the crew—few volunteer for ice-
breaker duty—the rotation isn't fast
^enough. There's no TV and only one
commercial radio station. Most of the
movies shown on board are three years
old and most of the crew members have
seen each of them at least twice. So the
men entertain themselves with books,
cassette tape players and card games.
Discipline is a lingering ^problem, but
despite the gloomy environment, there
are surprisingly few fights. "After all,"
says one seaman, "if you make enemies
here, there *aren t th^at many places for
you to hide."

Long Separation: For married men, the
isolation is even more intense and the
divorce rate is high; on this trip alone
four have receive^d notices. "I last saw
my wife June 20," says Chief Qu^arter-
master Anthony *Worsham, 29, "and it
will be October before I see her a^gain."
In the last two years the *Worshams have
been together only eight months.

The ship carries enough provisions to
^cruise 38,000 miles without refueling:
up to 150 tons of food, 30 tons of spare
parts, 690,000 gallons of fuel oil and a
desalination plant capable of providing
up to 10,000 gallons of fresh water daily.
The cost: more than $266 million yearly.

Despite a new paint job and ext^ensive
refitting, the Burton Island's distinctive
red hull shows scars of the time her bow
was crumpled by huge ice packs and her
stern was dented by runaway tows. A few
weeks ago, she hit some ice that bent ten
steel braces near the bow and broke a
weld. During my brief stay, only four of
the six ancient engines were working.

This trip marks the end of the ice-
breaking line for the Burton Island.
When the tour ends in October, the ship
will be decommissioned and converted
into a polar research vessel. The crew
will be glad to leave, but most agree that
their e^xperience has been worth it. "I
might bitch and scream all day," says 31-
year-old Christopher Kiefer, the ship's
engineering officer, "but at night I'll go
out on the *fo'c'sle and just watch the
brute force of the ship breaking th^at ice.
It's beautiful and breathtaking and 1
guess it always will be."

—PETER S. *GREENBERG

^Ne^w ŝ̂ week, ̂ Septemb^er 13, 1976

Education in the
Polar North

The Eskimo^s and In^dians of the northern
polar region have had little voice in the
operation of their schools. A few e^f^forts
have been made to include native repre-
sentatives in ^discussions on native educa-
tion, notably a major conference held in
Montreal in 1969. As a result, o^f^f^icials from
countries in which the northern peoples live
— the United States, the Soviet ̂ Union, Can-
ada. Finland, Greenland, Norway, Sweden,
and Denmar^k — have become more aware
of the needs and abilities of people in the
pol^ar North, an^d some policies have begun
to change. B^ut rule by imposition is still the
prevailing pattern.

Over the ne^xt two years four or ̂ f^ive semi-
nars ^will be held in the most concerted
e^f^fort yet made to enable native leaders
from the north to share their views on edu-
cation and related issues with o^f^f^icials and
scholar^s. The first meeting, held in Alas^ka
in October, discussed land use and acqui-
sition as well as education. Attending were
native leaders, o^f^f^icials, students, and
scholars ̂ from seven countries.^* L^ater meet-
ings will be h^eld in C^anada, Greenland, and
Nor^way.

The seminars are being arranged by the
Sco^tt Polar Re^search In^stitute of Cam-
brid^ge Universi^t^y, England, ^which has been
granted $40,000 by the Foundation, pri-
marily for travel and living expenses of
native leaders. One o^f the major s tumbling
blocks to earlier conferences has been the
high cost of travel in the vast polar region.

Project ^Director:
*Terrence Armstrong. Scot^! Polar R^esearch Ins^ti-

tute, Cambridge Uni^versity, Cambridge, England.

Ford Foundation

Alaska ̂ Mail Deliv^ery
Ends 7-^Month Lapse
NOME, Alaska, Dec. 20 *(AP) *—The

mail was delivered during the week-
end to the remote Bering Strait island
of Little *Dio^mede for the first time in
seven months. And villagers sent re-
turn mail and *ballos fr^om the Nov. 2
election on planes ^Back to Nome, 130
miles t^o the southeast.

*Villagesr last received mail ̂ when the
Bureau of Indian Affairs ship North
Star III made its final call of the year
t^wo months ago.

The mail is generally delivered more
frequently, but a severe freeze is north-
west Alaska has prevented air deliv^-^
eries. In the summer, mail is delivered
in ^walrus-skin boat's, but choppy ice
conditions prevent that form of delivery
by fall.

Over the weekend, the Eskimos of
Little *Diomede. two miles from the So-
viet Union, cleared the sea ice runway
to allow the light aircraft from Nome
to land, bringing 900 pounds of mail in
each load.
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Discovery of Soviet ̂ 'Crater^' Called a Sign That Earth
Was Heavily Bombarded Even After Planet^'s Infancy

B^y WALTER SULLIVA^N
The discovery of what appears to

have been a^n ancient impact crater six
^miles deep and more than ^400 miles
wide has been cited as evidence that
bombardment of the earth by very large
objects did not end in the planet's in-
fancy.

T^he suspected crater, ^now heavily
eroded and filled in, is i^n northern
Kazakhstan in the Soviet Union. Its di-
mensions would embrace all of the
Northeastern United States from Boston
to Baltimore.

It was described, based on Soviet
studies, by Dr. Fran^k *Dachille of Penn-
sylvania State University at the annual
meeting of the *Meteoritical Society, an
international association that met last
week at *Lehigh University in Bethlehem,
Pa.

425 Million Years Old
Dr. *Dac^hille has used estimated time-

tables of crater-producing impacts on
the moon, plus the recent discovery and
'dating of several large crater remnants
on ^earth, to estimate the relative f^re-
quencies of large and small impacts o^n^
this planet.

The huge Kazakhstan feature appears
to have been formed about 425 million
years ago when the earth had already
been in existence for more than four
billion years. Such impacts, he proposed,
occur about once every 100 million years.

It is widely believed, for example, that
there was a major impact in the south-
west Pacific area some 700,000 years
ago. This would account for the glassy
fragments, known as *tektites, that are
found in the region from the Philippines
as far south as Australia and, as micro-
scopic components of sea floor sediment,
almost as far west as Africa.

No big crater has been found in the
region, apart from a hint of one beneath
the Antarctic ice south of Australia. It
wa^s noted at the meeting by Dr. Billy P.

Glass o^f the university of De^laware that
none of the glassy fragments have been
found in sea floor deposits between Aus-
^tralia and that hypothetical crater^,^
whereas they do occur in the Indian
Ocean and Philippine Sea (although not
at all sites).

Their apparent absence south of Aus-
tralia did not necessarily rule out the
Antarctic site he said, since the inter-
vening sea floor has not been thorou^ghly
sampled.

May Be More Recent
The Australian *tektites have been a

puzzle since Charles Darwin brought
some home on his round-the-world voy-
age aboard the Beagle in the *1830's. At
the *Lehi^gh meeting Dr. Brian Mason,
meteorite specialist at the Smithsonian
Institution in Washington, noted that the
geologic evidence in Australia seems to
be incompatible with a 700,000-year age
for this event, implying that it was far
more recent.

The earlier date is, ^nevertheless, sup-
p^orted by a variety of other age-deter-
mining methods.

According to Dr. *Dachille's timetable,
about every one million years, on the
average, the earth is struck by a meteor-
ite large enough to leave a crater 30
miles wide. Impacts heavy enough to
produce craters like that in Arizona,
under a mile in diameter, should occur
at an average of every 2,500 years, he
said. Many, of cour^se land in the sea
and leave no obvious record.

The older craters have been identified
thanks to the discovery that the explosive
impacts in which they were f^ormed left
telltale transformations of the rock.
These include tiny diamonds, greatly
compressed forms of quartz *(coesite and
*stishovite), shatter cones and minerals
known as *impactites.

The huge area in Kazakhstan, centered
on salty Lake *Tengiz, has been attributed
to impact in part because of seemingly
shock-altered quartz formations there. I^t

is now referred to as the *Ishim Impact
Structure.

Soviet scientists have suggested that,
as in the *Sudbury Basin of Ontario,
source of much of the world's nickel,
the impact ruptured the earth's crust
deep enough to release volcanic outpour-
ings and generate ore deposits.

Another large Soviet crater remnant
cited by Dr. *Dachille is the *Popigay struc-
ture close to the Laptev Sea in northern
Siberia. It is 45 miles wid^e and is thou^ght
to have been formed 10 or 20 million
years ago. The largest such feature of
m^ore recent age, i^s in the Anadyr Moun-
tains of eastern Siberia.

Dr. Robert *S. *Dietz, of the National
Oceanic and Atmospheric Administra-
tion's Miami laboratories, e^xplained how
^the full dimensions and rounded shape
*cf this feature had recently be^en identi-
fied.

The central part of the feature i^s^
occupied by a lake 550 feet deep, which
*^iiad led to Soviet suspicion that it was
of impact origin, although the lake's
^shape is rather irre^gular. When it was
^f^rozen, however, and the entire region
blanketed in snow, it was found in
images from an American earth resources
^satellite to lie within a strikingly circular
rim 11 miles wide.

It is thought to have originated about
one million years ago.

The *Lehigh meeting was told of tele-
scopic observations that have begun to^*^
link the various types ^of meteorites with
specific asteroids. This was reported by
*Drs. Michael *J. *Gaffey and Thomas *B.
*McCord of the Massachusetts Institute of
Technology.

The surface compo^sition of several
*uhndred asteroids has been assessed in
terms of the manner in which they re-
flect visible and infrared wavelengths of
sunlight. Most seem to resemble various
types of carbonaceous and stony-iron
meteorites. One, however, designated 4
Vesta, seems covered with volcanic
basalt like that forming the meteorites
known as *eucrites.

This sugge^sted the dramatic possibil-
ity that it may become possible to trace
individual meteorites to their home base
in the asteroid belt.

Aurora *Borealis Isn't Brighter
^As Observer *^Nears ^North Po^le

Th^e N^e^w Y^or^k *Tl^m^c^s/Oct. ^24,1^976

HOUSTON (UPI)—Contrary to com-
mon belief, and for reasons not yet un-
derstood^, the northern lights do not in-
crease *in^'intensity with closeness to the
North Pole. Instead, the aurora is seen
most frequently in a zonal region that
extends around the world.

Scientifically known as the A^urora
*Borealis, the northern lights are created
by a glowing of gases in the high a^tmos-
phere. They occur when streams of en-
ergetic charged particles, electrons and
protons, enter the atmosphere *frorr
*above.

These particles, called auroral prim^ar-
ies, collide with atmospheric atoms ̂ and
molecules, imparting energy to them. The
energy is then given off in the form of
light of various colors.
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Fossil of Wh^ale Is Found
By California Motorcyclist

^LOS A^NGELES^, *Nov 25 (^R^euters)—A
college student motorcyclin^g ̂ in the Sa^nt^a^
Monica Mountains has discov^ered the fos^-^
sil remains o^f a 14,000,000-year-old
^whale, officials of the Los Angeles Cou^n-
ty Museum of Natural History said today.

Museum officials called th^e discovery
"of worldwide significance to the scientif-
ic community." They said it ^might help
fill in an important m^issing link in the
evolution of whales.

The *24-foot-long whale^, an anc^estor of
today's blue whale, was found imbedded
1,600 feet up in the Santa Monica Moun-
tains, which run fr^om the o^cean to a
point ^just north of ^downtown Los An-
geles.

Mus^eum officials sai^d th^at the ^wh^al^e^
had apparently been imbedd^ed ̂ i^n ̂ the
ocean floor and raised high up when a
volcanic eruption million^s of years later
created the mountains.

The whale was discovered when ^a 22-
year-old ^student, Reggie Sully, stumbled
on one of the bones. Told that the disc^ov-
ery was of no significance unless h^e^
foun^d the entire fossil, he went back and
dug up the whale ^skelet^on.

*.^f— Humpb^ack*-^Megapter^a *^no^v^aeangl^i^a^e

^Whale conservation
The British Antarctic Territory advocates the
conservation of whales w^ith this quartet of ^stamps
due on Jan. 4,1^977, advi^se^s the British Crown Agents
St^amp Bureau. The designs of John ̂ Coo^ler feature
the sperm whale *(Physeter *cato^don), ̂ 2 pence; fin
whale *(Balaenoptera *physalus), *8p; humpback whale
*(Megaptera *novaeangliae), lip; and the blue whale
*(Balaenoptera *musculus), *2^5p. Multicolor
lithography will be used by the Questa Secu^r^ity
Colour Printers to pro^duce the series.

colder climate. "High tilt mean^s warm-
er ^summers ^and cooler winters," Dr.
Hays said, and low tilt t^he reverse.
^"^We think what's i^mportant to b^uild-
ing an ice sh^eet is no^t t^he accumula-
tion of snow. W^e think what's critical
is cooler su^mmers."

^The last ic^e age ended about 11,000
years a^go, and the earth is now in
one of its warmest periods. But a
^moderate cooling trend has already set
in, according to Dr. Hays. The eccen-
tricity of the earth's orbit is now high
and decreasing toward the circular,
and the earth's tilt was ̂ greatest about
9,000 years ago and is decrea^sing also.
Both orbital changes make for colder
temperat^ures.

Moreover, the accu^m^ulation of ice
in the Norther^n Hemisphere has been
fou^nd to lag behind the ^sea surface
temperature dro^p in^- the Southern
Hemisphere by about 3,000 ̂ years. Be-
cause sea surface t^emperatures in t^he
South^ern Hemisphere have already
cooled to the glacial stage, Dr. Hays
says there is "a hi^gh prob^a^bility" that
there will be substantially more ̂ ice
i^n the Northern Hemisphere 3,000
years from now."

T^he Ne^w Yor^k Time^» *'

*Earth^'sOrbit
Influenced
The Ice A^ges

Changes in the orbital motion of the
earth around the sun have been identi-
fied ̂ as the "fundamental cause" of the
earth's succe^ssion of ice ages.

Tho^ugh ̂ the theory that the ice ages
wer^e caused by perio^dic va^r^iations i^n^
the earth's orbit was first pr^op^osed
in the *1920's, it could not be co^nfirmed
until means were developed to meas-
u^re the eart^h's climate over a very
long time.

A team of British and American
scientist^s, led by Dr. James *H. Hays
of Columbia University, obtained such
measurements for the last 450,000
years by analyzing layers of fossil
*mi^groorganisms in cores of sediment
taken from beneath the floor o^f the
south Indian Ocean.

The dominant climatic cycle found
in the cores was about 100,000 years
long. This period matches the length
of known cyclical changes in th^e^
earth's orbit, fro^m nearly circular to
elliptical and back. The scientists
found that times of cold climate were
closely associate^d with times of more
nearly circular orbit. At present the
orbit is elliptical, placi^ng the earth
c^loser to the sun for a longer p^eriod
on ̂ each orbit, thus exposing the earth
to more total solar radiation each year
than if the orbit were circular.

Another cycle in the cores, about
42,000 years long, matches changes in
the tilt of the earth's spin a^xis with
respect to the plane of the solar orbit.
This tilt varies from 22.1 degrees t^o^
24.5 degrees over the len^gth of the
cycle. A low degree of tilt is followed,
in the geological record^, by times of

GLACIERS—ADVANCING OR RETREATING?
When Vancouver explored the southeastern Alaska coast in

1794, he found Glacier Bay filled with ice. Today it is mostly ice-free,
but *glaciologist William 0. Field predicts that it may fill with ice
again over a period of hundreds of years.

Though many Alaskan glaciers are retreating, quite a few
others are advancing. Dr. Field, still active after 50 years of
glacial observation, cites examples of glaciers nearly side by side,
some of which are retreating and others advancing. He concludes
that factors other than climatic change must be responsible.

Especially when glaciers spill into the sea, it appears that an
unstable equilibrium exists. While the glacier ice always flows
forward, the glacial snout advances and retreats, its position being
determined by a complex *interpay of snowfall, temperatue
throughout the year, deposition of rock debris and effects of ocean
tides on iceberg calving rates. Studies lasting many decades are
necessary to unravel these effects, effects that can have serious
consequence to coastal shipping and land transportation facilities in
glaciated areas.
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Sout^h Geor^gia to note
^'Discover^y^' re^searc^h

South Georgia will release a
^quartet of stamps in January 1977
to mark the 50th anniversary of
^'he "Discovery" investigations,
advise the British Crown Agents.

The ve^r^tical stamps feature the
"Discovery" with a view of the
interior of the biological
laboratory, 2 pence; the "William
*Scoresby" and the *Nansen-
*Pettersson water-sampling bottle,
*8p; the "Discovery II" and a
plankton net, l ip; and the
*biolo^eical station and *krill, *25p.

*^s^a^a^s^r

*^w^.i
(̂ .«•̂ or̂ -

A^us^t^ralia^, on ̂No^v. *1^(^T^,^
1̂976̂ , îsŝ û ed t^h^is 18̂ $̂
honô r̂ in̂ g Ĝ riffî th Tâ y-
lô r̂ , Antar^c^ti^c E^xplorer.

A half century of investigations by
the "^Discover^y" is marked by this
^foursome of stamps due from
South Georgia in January 197^7.

The Briti^sh Antarctic Terr^itory depicts the Queen before taking the
oath as monarch.

^.^S^OUT^H ̂ G^E^OR^GI^A

* S Ì / ^ V , * , ^ ' I ^ , ^ , !

^»^, *^*.^* *.^• *,

.S^OU^T^H *^Œ^oR(,i^A I^F ^SO^UT^H G^EOR^G^IA^" ^б^?
South Georgia portrays Que^en Eliz^abe^th II and her retinue in proce^s^sion
^after her coronation.

LINN'S STA^MP NEWS

NORFOLK ISLAND
Stamp depicts *^whaleship
The *whaleship "Charles *W. Morgan," America's last surviving woo^den
*whaleship, has been preserved since 1941 at Mystic (Conn.) Seaport,
according to the Mystic Seaport Maritime Mu^seum. The ship is depicted
on the special series of Norfolk Island stamps, issued July 5 in honor of
the ^U.S. Bic^entennial

Traffic series continues
Greenland will issue the 6th and

7th stamp in its series illustrating
traffic, including the conveyance
of mai l , through the years,
according to Grönlands
*Postvaesen, 100 *Strand^gade, Box
100, *DK-1004 Copenhagen *K,
Denmark.

Due on Oct. 11, the *80-ore value
depicts a Catalina aircraft which,
until a few years ago, conveyed
the ma^jority^/of mail in that
country. When landing was
impossible, the mail was dropped
by parachute, as indicated in the
stamp's design.

The *lOOo denomination depicts
the coastal vessel *"Kununguak" of
the Royal Greenland Trade
Department. During the summer
months the ship services the west
coast of Greenland carrying
passengers and mail.

The previously issued stamps of
this series were released between
1971 and 1975 (Scott 70-74).

*KALATDLi ̂ - *^NUNAT

^CALAT^O LIT NUN AT

*^КАШШТ^-^Ж^ШТ

*Gre^enl^and *transportation *of *the
*mails *is *the *subject *of *these *two
*stamps *issued *on *Oct. *11 *in *the
*continu^ing *"traffic *through *the
*years" *^series *of *the *country.

*The *light *blu^e, *^gold *and *black
*emission, *designed *by *Erik *Ubby
*using *a *study *by *H.C. *Thomsen *of
*Holsteinborg, *depicts *a *pair *of
*sledders *and *their *dogs *resting *on
*the *ice *u^nder *the *light *of *the *pole
*star.

*^The *stamp *is *a *tribute *to *the
*Greenland *sledge-dog, *which *with
*its *unfailing *good *spirits, *its
*staying *power, *frugality, *and
*hardiness *is *still *of *great
*importance *to *the *everyday *life *of
*people *in *the *greater *parts *of
*Greenland.

*A *rest *on *the *ice *for *sle^dders *and
*sle^dge *dogs *^is *the *design *of *this
*Christmas *1^97^6 *stamp *issued *by
*Greenland *on *O^ct. *29.
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^Weather ̂ slowl^y^

re^shape^s body
IOWA CITY, Iowa *(AP)-SlowIy, cell

by cell, a person's body is "redesigned"
by extreme seasonal weather c^hanges,
says a University of Iowa professor of
physiology.

For 16 years, Dr. *G. Edgar Folk and
his wife, Mary, have studied the
physiology of animals living within the
Arctic Circle and the effect of extreme
cold on human^s.

"Many people rea^lly don't realize
that their body does adapt to extreme^s^
in weather," Folk said in an interview.

"Think about it, after a couple of
weeks of winter, your face, hands and
exposed parts of your body aren't as
bothered by the weather."

The same thing happens in the
summer, he said.

Some animals, like the ̂ grizzly bear,
the caribou and the Alaskan wolf, have
bodies designed to cope with extreme
cold, but humans do not.

Subtle changes brought on by
plunging or rising temperatures change
the human body and make it more used
to colder or warmer weather within a
couple of weeks, he said.

Using cold as an example, *Fulk said:
"The changes are mostly hormonal in

nature, and as the balance changes, the
fires of metabolism are stepped up and
th^ey remain elevated under the
stimulus of cold.

"The blood vessels become more
efficient at sending heat to the surface
when it is needed."

Senators tour

Barrow village
Three United States senators and

their wives stoppe^d in Barrow this week
as part of an inspection tour of Alaska's
North Slope.

Visiting Barrow were Sen. *Adlai
Stevenson of Illinois, Sen. John *Durkin
of Vermont, and Sen. Ernest *Hollings of
South Carolina. They were ac-
companied by their wives, and by Rita
Gravel, wife of Alaska Sen. Mike
Gravel, and Martha *Huddleston, wife of
Kentucky Sen. Walter *Huddleston.

While in Barrow the group was
briefed on the Eskimo way of life, given
a tour of the village, and sampled dried
*lish, *muktuk and Eskimo doughnuts.

The senators met wit^h represen-
tatives of the Arctic Slope Regional
Corporation, City of Barrow, and Nor^th
Slope School District.

The Barrow dance group also per-
formed for the Washington *D.C. group.
From Barrow the ^group continued on
the *Prudhoe Bay to inspect activities at
the oil field there. Au^g. ^21

Techniques Allow
Study Of Icy Seas

WASHINGTON - New techniques
are being use^d in the ice-encrusted
coastal arctic marine environment
to enable teams to do research
year-round, according to a paper
presented at an oceans conference
here.

The Nat ional Oceanic and
Atmospheric Administration is
using new ice buoys and current
meters, as well as satellites and
helicopters, in its five-year study of
the Beaufort Sea.

The agency's Arctic Project Office
reported that the advancements will
be useful in ex^pandin^g searches for
oil and other fossil fuels in the *arcit
and antarctic regions.

In another research paper, Her-
bert *E. Bruce of the agency's Bering
Sea-Gulf of Alaska Project Office
said early indications are that
petroleum resources are widely
distributed in the Bering Sea and

Gulf of Alaska.
Field operations in the Gulf of

Alaska during one year of the
program involved 35 cruises on five
vessels, three of which are devoted
full-time to Alask^an outer continen^-^
tal shelf studies.

The program develops data
required by the Interior Department
for assessing possible environmen-
t^al impacts caused by offshore oil
and gas drilling.

Bruce said the broad variety of
ecological systems and c^r^itical
habitats in Ala^sk^a have made it vir-
tually impossible to choose a few
typical areas for study.

He said the primary objective of
the program is to determine the path
^that contaminants would follow and
the extent to which ^marine
organisms would be exposed as a
result of offshore oil drilling.

*Circumpolar Meeting Is Slate^d For June
BARROW *(AP) The *Inuit *Cir-

*cumpolar Conference, a gather ing
of Native people from nations bor-
dering the Arctic, has been post-
poned unt i l June 13, 1977. The
meetin^g organized by North Slope
^Borou^gh Mayor and Democratic
c^on^gr^essi^onal candidate Eben Hop-
son was originally sch^eduled 'for

November in Barrow, but *Hopson
says heavy response resulted in a
de^cision to "let out a l i tt le line on
this pro^ject to make sure ̂ we pull it
off properly." *Hopson says the con^-^
ference goal is the creation of a
single set of ru^les for governments
and industry in Arctic resource
develop^ment.

*Krffl: A ^New ^Source o^f Protein
*^Keut^er

BUENOS AI^RES—*^Kri^ll, a small
shrimp-like creature, is the latest fa-
vorite among *scient^jsts and fisherman
s^e^ekin^g new protein sources.

But experts say that if too many are
caught^, it could upset the ^ecological
balance in southern ^waters and kill
off fish, *^Ыг^ф whale an^d seal popula-
tions.

^R^esearchers Aldo Tomo and *Enri-
rue Marschoff make this point in a re-
po^rt published by the Ar^gentin^e Ant-
arctic Ins^titute *(IAA), whic^h is ̂ press-
ing for international regulations ^to
prevent *overe^x^ploita^tion of marine
protein resource^s.

*Krill, also known as *euphasiba su-
perba, is a t^w^o-in^ch crustacean that
has multiplied prodigiously with the
d^ecline in numbers of 115 main preda-
tor, the whale. Present stock of *krill,
which lie mostly in Antarctic ̂ waters
between the southern tips of America
and A^frica, could sustain an annual

yield of ^from 75 to 150 million metric
ton^s (one metric tons weights about 2,
200 pounds) as s^o^o^n as markets are
found.

Total world f^ish landings are about
80 million m^etric t^ons. *Krill, which in
Norwegian m^eans young fish, contains
from 13 to 18 per cent high-grade pro-
tein^, fatty acids that are essential to
human beings, and vitamins A and *B.

Several countries are considering
possible commercial uses of *krill, for
example in cattle and chicken feeds.
The Soviet Union, which bega^n re^-^
search on *krill as early as 1971, al-
ready processes it into a paste tha^t is
mixed into various ty^pes of cheese.
The product i^s sold und^er th^e brand
name *"Kora^l" for the red color it
takes on from *krill.

Chile has completed a trial catch
and said it wou^l^d distribute *krill paste
samples to prospective customers in
the United States, Western ̂ Europe
and Japan. Twelve dif^ferent vari^eties
have been found in Argentine ^waters
and *krill is fairly easy to catch accord-
ing to the *IAA report^.



*Oomingmak—Or bearded one, as the musk
ox is called in the language of *Nunivak
Island Natives. Five Fairbanks area
residents were recently among those

^whose names were drawn for a hunt there
this fall. Musk ox hunting began last fall
following several years of controversy.
Hunting of cows will be allowed for the first
time this year.

^1

Jim Martin

NOME GETS BUST OF EXPLORER
A bronze bust of polar exp^lorer *Roald Amundsen peers out
from behind, from left, *Einar *S. *Pederson Jr. of *Tron-
*dheim^, Norway; *Capt. Robert *W. Stevens of Wien Air
Alaska and Lief Eie of Seattle, sales manager for Scan-
dinavian Airlines. It was unveiled in Nome on Alaska Day.


