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Expedition
expediting
advance^s
*^A^s^MdatedPn^w

Tucŝ on ,̂ Ariz.'— Russell Ro^b -̂̂
inson remembers *Adm. Richar^d^
*E. *Byrd's second Antarc^t^ic expe-
dition 50 years ago as "ex-
tremely primitive" compared
with those of today.

Robi^nson, ^then 22, was one o^f^
100 men hired for the two-year
trek that broke new ground in
s^cientific exploration of the ice-
bound continent.

He and other members of the
expedition gathered in Washing-
ton in October to celebrate the
anniversary of that day five de-
cades ago when the Jacob Ru-
pert, one of two ships used to
transport the crew, set sail from
Boston to New Zeal^and.

An aeronautical engineer,
Robin^son was assigned to look
after the e^xpedition's airplanes.
But he spent most of his time bê -̂
hi^nd dog sleds — the only means
of transportation used to move
supplies ̂ to and from the e^xpedi-
tion can^to^s.

^"Today the expeditions are all
done with motorized equipment
— not a dog in the contingent, as
far as I ̂ know.. We depended on
dogs very much," Robinson, now
living in T^ucson in retirement,
recalled.

The dog teams travele^d routes
made^'treacherous by ̂ t^he shifts
and buckles in t^he icy terrain, he
e^xp^la^i^ned. "We used to put mark-
ing flags in the ice and watch
them move over time," he said.
The motion was created by two
bodies of ice that were moving at
^different rates of speed ^and
gri^nding against each other.

*^O^Jh^r *^j^t^ol^ar *^Шт^е^в
Pu^bli^sh^e^d ^Ju^ne ^a^m^i ^De^c^em^b^er

by ti^le
A^ME^RICA^N *1^-^Ol^.Al^i *S^OI^MB^TV,

Au^g^u^st *H^n^n^-ard. ^S^e^cret^ar^y,
*^Ü.^4-^2^O *^li^l^jiid ̂ D^rive *^(A]^»^t. *7H^).
^Ле^в^о *I^'^ark. *^Xe^>v *V^ork *1^M^7^4

*^Ar^i^JL'ST H^O^WA^R^D. *^K^ditor

т^и^к *I^'oi^.Ai^! *TI^M^K^S *^ni^K^t^iiy ̂ r^e^c-
^omm^en^d^* ̂ "The *I^'^c.lar *l^ur^on^l,^" ̂ pub-
li^sh^«^! b^y t^he *^K^i^-^ott *^Hn^lar *I^tesea^rc^h^
I^n^sti^tute, ̂ C^a^mbri^d^ge, ̂ K^u^rla^n^d.

The Ameri^can Polar Soci^et^y was
founded Nov. 29, 1934, to b^and to-
gether ^all persons inter^e^sted in
polar ^exploration. Memb^ership due^s^
are $2.00 a year or $5.00 for 3
years, which entitles members to
*receiv^; THE POLAR TIMES twice
a year.

The A^merican Polar Soci^ety is
classifi^ed as a ta^x exempt org^an^iza-
tion under Co^de Section 509 (a) (2).

Navy to Assist Study
Of Antarctica Volcano

*^&ÌARIETTA, *Ga. — A specially in^strumented Lockhee^d *LC-130
ski Hercules *propjet, belonging to the Navy, will ̂ f^ly into the "eye"
of Antarctica's Mount Erebus in early D^ecember, s^eeking to un^-^
ravel t^he how's and why's o^f the volcano.

The ̂ flight^s will be part of a National Science Foundation re-
search project, according to Dr. *Ra^ymnond *Chuan, a member of
the scientific team.

Mount Erebus, reaching up more than 13,000 feet^, is located on
Antarctica^'s Ross Island near *McMurdo Sound. It is an active
volcano that spews steam and smoke. The volcano's active crater
measures about a half a mile wid^e and 900 feet deep.

"Mount Erebus is active all the time," Dr. *Chuan said. "We'll
fly right into the plume, gathering samples of the air and measur-
ing its sulphur dioxide content."

The flights will be carried out for the foundation by the Navy's
Antarctic Development S^quadron 6, Point *Mu^gu, Calif. The unit's
ski-birds are on the continent and will remain there until the end
of the polar "austral summer" next February. The *prop^jets w^ill
air^lift supplies, fuel and person^nel to and from various stations
and also fly scientific missions.

could happen again. ^*
The authors of the repo^r^t were *Dr^„^

Subir К. *Baner*^jee, a professor of geo -̂̂
physic^s, and Donald Sprawl, a gra^du î̂ ,̂
ate student.

*Hi^gh-Rise *Mollusks
It is not unique to man to liv^e o^ne *oa

top of another, high-rise fashio^n. The
limpet, *Nacella *(Patinigera) concî n-
na, a *mollus^k that frequents roc^ky
A^nt^arctic shores, h^as bee^n found,
during spawning, to form ^just such
vertical stacks of up to eight individu-
als, each animal perched on the she^ll
of the one below. The *limpit uses this
stac^king process possibly to increase
the likelihood of successful fertiliza-
tion and to keep the larvae in the pre-
ferred coastal environment, accord-
ing to G. B. Picken of the University
of Aberdeen's Department of Zoology
and *D. Allan of the British Antarctic
Survey, writing in the Oct. ̂ 6 issue of
the British ̂ journal Nature.

"You'd get all kinds o^f ^trail
accidents," Robinson said —
dogs and men injured from sled
collisions. Once, a crevasse '̂̂
opened beneath one of the men,
who would have slid to an icy
death in the water if onlookers
ha^dn't ̂ managed to rescue him.

The men lived in tents that,
soon became snow-covered
caves. They spent 12 hours a day
at work, and 12 hours huddled in
down-filled ̂ sleeping bags, resting
and sleeping.

Magnetic Field Weakening

The magnetic ̂ field o^f the earth has
apparently wea^ke^ned by more than 50
percent in the last ̂ 4,0^00 years, possi-
bly indicati^ng that a reversal of the

magnetic poles is un^der way, accor^d-
ing to a re^port by two scientists at the
University of Minnesota. If such a re-
versal occ^urs, compass needles that
now ̂ point toward the North Magnetic
Pole would point south.

The report, presented this mont^h to
a meeting of the American Geophysi-
c^al Union in Sa^n Francisco, was
based on an analysis of magnetic ori-
entations in se^d^iment at a succession
of depths in a Minnesota lake bo^t^tom.

Past analyses of magnetism f^r^ozen ^i^
into success^ive lava flows have shown^'^
that ma^gnetic reversals occur over a'
period measured 'in thousands of
years. The ma^gnetic fie^ld weakens,
almo^st vanishes, then reappears ^with
opposite polarity.

The Minnesota analysis points out
that a number of bacteria, birds, in -̂̂
sects and fish use the earth's magnet-
ism for ^guidance. It has been pr^o-
posed that some e^x^tinctio^ns occurred
during past reversals and that this

*Satellite *track^s *^whale
*^A^Mod^at^cdPn^«

*Newport, *Ore. *— *Satellites
*trac^king *a *humpback *whale *have
*^r^iven *scientists *t^heir *first *"three-
*dimension^al *peek *into *the
*whale's *world," *a *marine *biolo^-^
*^gist *says.

*A *co^mputerized *radio *trans-
*mitter *was *attache^d *to *a *free-
*ran^ging *humpback *whale *off
*Newfoun^dland *and *its *move-
*ments *were *tracked *by *polar *sat-
*ellites, *said *Bruce *Mate *of *Ore-
*gon *State *Univers^ity, *who *led *the
*research *team.

Climbers scale Antarctic peak
^A^sso^ci^at^e^d *Рг^а^ю

Sea^ttle — Two American busi-
nessmen seeking to climb the tal-
lest mountain on each of the
world's seven continents in one
year reached the summit of *Mt.
*Vinson Massif in Antarctica on
Nov. 30̂ , Dan *McConnell, expedi-
tion spokesman, reported Sun-
day.

The 16,8^64-foot Massif is the
sixth of the seven mountains to
be climbed.

*McConnell said he received
word via radio-telephone from
the team of Dick Bass, 53, of
Dallas, Texas, and Frank Wells,
51, of Beverly Hills, Calif., from
*"Syp^l" station on an island be-
tween Antarctica and Chile.

The climb was accomplished
in extremely hi^gh ̂ winds and sub-

zero temperatures.
He said the Bass-Wells team

pla^nned to go to Australia for the
last climb of the year — 7,310-
foot *Mt. *Kosciusko — as soon as
weather permits. *Kosciusko —
with a road to the summit — pro-
mises to be the easiest of the ,̂̂
peaks.

In addition to *Mt. *Vinson Mas-
sif, summits already reached,
*McConnell said, were 22,831-foot
*Mt. Aconcagua in Argentina,
20,3^20-foot *Mt. McKinley in
Alaska, 19,̂ 3^40-foot *Mt. Kiliman-
jaro, and 18,510̂ -foot *Mt. Elbrus
in Russia.

Their expedition to 29,0^28-foot
*Mt. Everest last sprin^g placed
six Americans and t^wo
on the summit. Bass
28,000 feet and Wells ^5
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West antarctic ice sheet and marine
ecosystems investigations highlight
1983-1984 U. *S. program

An^tarctic Journal

The west antarctic ice sheet covers more
than 2.6 million square kilometers of th^e^
continent; a large part o^f it is groun^ded
well below sea level. It is the world's only
marine^-based ice sheet and is subject to
relatively rapid changes. The east a^ntarc-
tic and Greenland ice sheets, the only other
major ice sheets, are land-based and respond
slowly to change. Information on the his-
tory and nature of the west antarctic ice
sheet is limited, but during the 1983-^1984
austral sum^mer four teams of U.S. scien-
tists will study its stability, behavior dur-
ing the last glaciation and interglacial peri-
od, and response to climate changes. Work-
ing on the *Siple Coast *(82^°S 155*'W), they
will focus on four ice streams that flow
into the Ross Ice Shelf. Ice streams, fast-
flowing "glaciers" within the ice sheet,
play an important role in the ice sheet's
response to change. These projects will
expand scientific understanding of ice
sheets and the response of the polar regions
to climate changes.

While *glaciologists probe the dynamics
of the west antarctic ice sheet, other scien-
tists will collaborate in a marine biologi-
cal, physical, and chemical investigation of
ice-edge ecosystems during November
1983. Working aboard the *R/V Mel^ville
from *Scripps Institution of Oceanography
and the *USCG icebreaker ̂ Westwin^d, these
scientists will collect data in the South
Atlantic Ocean that may suggest why the
pack-ice edge enhances biological pro-
ductivity and how the seasonal ice margin
acts as ecological interface between open-
ocean and pack-ice communities. Physical
and biological processes are interrelated
near the ice edge; a collaborative investi-
gation will enable the scientists to learn
about the relationships among oceanic fea-
tures, the fluctuating sea ice cover, and
the marine life that inhabits these areas.

Later in the summer, a second group of
biologists and physical *oceanographers will
use the Mel^ville to study the behavior and
biology of *krill *superswarms near the Ant-
arctic Peninsula. Although the antarctic
pelagic ecosystem is dominated by *krill,
many aspects of this crus^tacean's biology

and ecology are still poorly understood.
*Superswarms have been recorded to con-
tain up to 10 million metric tons of adult
*krill with a population density of over 5,000
animals per cubic meter. These swarms
attract not only such natural predators as
baleen whales but also commercial fish-
ing expeditions. During their investigation
the scientists will describe a superswarm,
its spa^ll and temporal behavior, and rela-
tionship with the environment. Data from
investigations like this o^ne may improve
the understanding of ecological relation-
ships in the southern ocean.

These projects are part of the 1983-19^84
U.S. Antarctic Research Program *(USARP),
a program that the United States has con-
tinuously operated since 1957. Research
on the continent and in the surrounding
oceans provides data crucial to understand^-^
ing such global processes as climate vari-
ability, plate tectonics, and solar-terrestrial
physics as well as fundamental knowledge
of Antarctica. The National Science Foun-
dation, which funds and manages the U.S.
program, supports r^esearch in *glaciology,
earth sciences, ocean sciences, marine and
terrestrial biology, medical sciences, and
atmospheric sciences. The scientists who
conduct these investigations are from uni-
versities, nonprofit institutions, and some
federal agencies. The U. *S. program also
includes occasional short-term scientific
activities funded by other agencies and
coordinated in the framework of the Foun-
dation's logistic system.

During this austral summer, the National
Science Foundation will support over 300
researchers cond^ucting 93 projects. Land-
based research will be conducted at *Mc-
*Murdo, Amundsen-Scott South Pole, *Siple,
and Palmer Stations (the four U.S. stations),
remote sites, or stations of other nations.
Marine research will be carried out aboard
the *R/V Melville, the Foundation's research
ship Hero, and the two U. *S. Coast Guard
icebreakers ̂ Polar Sea and ^We^stwi^n^d.

In other projects, geologists supported
by the Westwind will return to the James
Ross Island area near the eastern coast of
the Antarctic Peninsula to search for plant
and animal fossils, which help explain *Ant-

*^NSF photo by William *Curt^sineer.

*Adélie penguins gather on the sea ice under
the shadow of a large iceberg. A truly antarctic
bird, *Adélie penguin and its colonies are found
within 1,400 kilometers of the South Pole
and rarely found north of the antarctic circle.

*arctica's past relationship with South Amer-
ica. Seymour Island, one of *t^Ke islands in
this group, was the site of the first dis-
covery (in 1982) of antarctic land mam-
mal fossils. A glacial geology project will
search for marine *microfossils at elevations
well above sea level along a 1,600-kilometer
stretch of the *Transantarctic ^Mountains.
Scientists believe that the fossils will help
determine the size and frequency of ant-
arctic ice sheet fluctuations that occurred
over 65 million years ago. In both these
projects fossils provide a key for under-
standing past environmental changes, ice
sheet movement, and the geologic history
of the continent.

Marine geologists working aboard the
Melville and the South African research
ship *A^g^ulha^s will study variations in the
geochemistry of the Earth's upper man-
tle. This research, which has been con-
ducted by U. *S. and South African scien-
tists for several years, is designed to locate
upper mantle hot spots thoug^ht by many
scientists to be the driving mechanism for
tectonic plate motion. Both groups will
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.work near the ^Southwest Indian Ridge.
This undersea ^feature is part o^f the global
*midoceanic ridge and separates the A^fri-
can tectonic plate from the antarctic plate.
Rock samples dredged from locations a^long
the ridge will be used to describe varia^-^
tions in geochemistry and help define where
active *upwelling is taking place in the man-
^tle. One objective is to determine how such
*upwelling might cause t^ectonic plates ^to
move.

Investigations of the sun's internal struc-
ture will continue at S^outh Pole Station
this austral summer^, along with a new
astronomy project. Astronomers will test
an ̂ 8-centimeter telescope system to moni-
tor *photoelectrically four discrete stars at
several wavelengths during the austral win-
ter. These tests will help investigators eval-
uate the ̂ South Pole site for future research
as well as provide new data on the selected
stars about which little is known. The tele-
scope will be set up during the summer; a
microcomputer will activate it for obser-
va^tions between April and September 19^84
when the sky is dark. The South Pole site
was chosen not only because the austral
winter is long and d^ark but also because
the star elevations do not ̂ vary *diurunally.

Cooperative research with other nations
is an important component of the U.S.
program. This austral summer ̂ U. *S. sci-
entists will work with scientists from Aus-
tralia^, Chile, China, France, the Federal
Republic of Germany, Japan^, New Zea-
land, Poland^, South Afric^a, the Soviet
Union, Switzerland, and the United ^King-
dom in more than ̂ 20 projects. U. *S. ̂ scien-
ti^sts wi^ll work in company with field pro-
grams of other nations, while foreign sci-
entists will work at U. *S. ̂ stations or in
remote areas of Antarctica with U.S. scien-
ti^sts.

Navy, Coast Guard,
contract, and other
personnel support
*USARP

To ensure that U. *S. scien^tists are able
to conduct research successfully a^nd safe-
ly, an efficient suppor^t system is a neces-
sary component of the U. *S. Antarctic Re-
search Program. Annually about 1,000 peo-
ple work on the continent as a part of this
support sys^tem; another 400 people work
aboard ̂ the Navy supply ships and Coast
Guard icebreakers. Military personnel are
members of the *U. *S. Naval ̂ Support Force
Antarctica *(NSFA), Antarctic Development
^Squadron Six *(VXE-6), the U. *S. Coast
Guard, and other Navy or military units.
Others are employees of a con^tractor,
ITT/Antarctic Services, Inc. *(ITT/ANS).
The Navy personnel fly airplanes and
helicopters, oversee the operation of the
supply ships, provide health care, long-
range communications ̂ a^i *^McMurdo Sta-

*U.S. ANTARCTIC RESEARCH PROGRAM
1983 -̂1984

LOCATIONS OF MAJOR ACTIVITIES
*R/V MELVILLE *̂ e,CEEDGE

• ELEPHANT ISLAND

*R/̂ V HERO
*^*• JA^MES ROSS ISLAND

ICE BREAKERS

*tion, weather ̂ forecasting services, and per-
form some maintenance work at *McMurdo
^Station; Coast Guard personnel operate
t^he icebreakers. The contractor's employ-
ees provide support at *McMurdo Station
and operate Williams Field *(McMurdo
^Station's *skiway airfield on the ice-shelf),
Amundsen-Scott South Pole, *Siple, and
Palmer Stations, *R/V H^ero, and remote
field camps.

During 198^3-1984, the 29th consecu-
tive year of U. *S. activity in Antarctica,
ship-based research will be a significant
part of the program. Two Coast Guard
icebreakers, the Polar Sea and the ^West-
win^d^, will operate in the southern oceans.
The Po^lar Sea will *resupply Palmer Sta-
tion in December and then go to *McMurdo
Station to open a channel in *McMurdo
Sound sea ice for the annual supply ship
the *USNS Souther^n Cross and the tanker
*USNS *Ma^umee. After the channel break-in
the ship will support several science pro-
jects in the Ross Sea before beginning a
cruise along the Marie *Byrd Land and Ells-
worth Land ̂ coasts. This cruise will enable
geologists to investigate *Mt. *Siple on *Siple
Island, Pine Island Bay, *Thurston Island,
*^snd other remote areas.

The ^Polar S^ea also will make a final
stop at Palmer Station before returning to
its home port, Seattle, Washington.

The *West^w^ind'^s cruises will be devoted
to the Antarctic Peninsula area and *Wed-
*dell Sea. In November this icebreaker will
support scientists and assist the *R/V M^el-
^ville along the ice edge of the *Weddell Sea
during an investigation of the marine eco-
system. In December the ̂ Wes^t^wind will
support geologists in the James Ross Island

The ̂ Melvill^e, operated by *Scripps Institu-
tion of Oceanography and a part of the
University-National Océanographie Lab-
oratory System *(UNOLS), will be one of
two *UNOLS ships working near Antarc-
tica this austral summer. In addition to
the marine ecosystems cruise it will sup-
port two other cruises. From e^arly Janu-
ary to mid-February 1984 the ship will
support marine geophysics research along
the southern portion of the Southwest
Indian Ocean Ridge. The last cruise in
February and March is devoted to an inves-
tigation of *krill swarms in the South Geor-
gia Island-Scotia ̂ Sea area. The second
*UNOLS ship, the *R/V *^Knorr^, will sup-
port an océanographie survey near the zero
(Greenwich) meridian in the southern
oceans during January 1984.

Beginning in November 1983 and end-
ing in April 1984, the National Science
Foundation's research ship Hero will oper-
a^te between Punta Arenas, Chile, and
Palmer Station, Anvers Island. During two
cruise^s the ship will support marine biol-
ogy programs along the Antarctic Penin-
sula. During the first cruise Hero also will
bring support and science personnel to
Palmer Station; at the end of the second
cruise Hero will pick up summer person-
nel from the station and return them to
South America.

Sponsored by the *U. *S. Geological Sur-
vey, the R/V *S.P. Lee will do seismic sur-
veying and sampling in antarctic waters
between December 1983 and March 1984.
During the first 30-day leg the ship wil^l^
work along *Wilkes Land in East Antarcti-
ca. After refueling at *McMurdo Station
in early February the Lee will begin the
second 30-day leg in the Ross Sea to com-
plete the survey.
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*^U.N. U r̂ge ŝ a St̂ u^dy of Anta^rctica
*В^ЩСК^Н^А^Ю *^MBNITBIN

UNITED NATIONS, *N.Y., Nov. 30 ^—^
A resolution calling for a study of "all
aspects o^f Antarctica" was adopted in
the United Nations today.

The measure was the result of a
month of bargaining between the na -̂̂
tions that profess *nonallgnment on the
one hand and, on the other, an unusual
alliance of countries, includ^ing the
United States and the Soviet Union,
that rarely agree on anything.

The resolution, the first adopted on
Antarc^t^ica in the 3^8-year history of the.
United Nations, "requests the Secre-
tary General to prepare a comprehen-
sive, factual and objective study" of
th^e ̂ world's ̂ southernmost land mass.

^l ̂ M issue of Antarctica was raised
here by Malaysia with the suppo^r^t of
many of the third world countries, the
largest voting bloc in the world organi-
zati^on. The Malaysians argued that.

Antarctica was controlled by a sm^all
group ̂ of nations operating ̂ t^o the exclu-
sion *onhe world as a whole.

Members of the Antarctica Treaty
Sy^stem, a total of 16 countries that .̂ do
scientific work or have territorial
clai^ms on Antarctica, contended ^th^at
present t^reaties are worki^ng wel^l to
safeguard the continent '̂s *^nonmilita-
*rized ̂ status and its en^vironme^nt.

Exploration and settlement ^in Ant-
arctica have bee^n regulated ̂ tin^c^a *1^9B9
by a treaty ̂ b^a^nn^i^n^g mil^i^tary u ŝ̂ e of the
area and ̂ prohibi^t^ing ̂ further territorial
claims. An agr^eement In 196̂ 4 provi^des
for environmental pro^tection.

The resolution calling for a co^mplete
study was a compromî se formula
^adopted after long and int̂ en t̂̂ e negotia^-^
tion. It wa^s adopted in the dî sarm^a-
ment committee of the General Ass^am-
*bly this afternoon without a vo^te.

What is Antarctica like?
Antarctica^, lar^ger than the United States

and Mexico combined, has an area of 5.5
^million square miles. Ninety-eight percent
of it is covered by ice with an average
thickness of over a mile. At its thickest,
the ice is 3 miles deep; it has a volume of
7.2 million cubic miles.

Crossing the continent, the *Transant-
*arctic ̂ Mountains divide the ice sheet into
two parts. The larger, eastern ice sheet
'has been there at least 14 million years
and rests on land that is mostly above sea
level. The smaller, western ice sheet proba-
bly is younger than the eastern one and is
on land that is mostly below sea level.
The Ellsworth Mountains at the base of
the Antarctic Peninsula are the continent's
tallest; one of these, the *Vinson Massif, is
16,066 feet above sea level.

Antarctica is the coldest continent. The
wor^ld's lowest temperature, minus *126.9^°F.
was recorded at the Soviet Union's station
*Vostok, 870 miles inland. The lowest tem-

perature at the geographic South Pole was
minus 117.*4°F., recorded at the U. *S. sta-
tion there. The average coldest-month tem-
perature in the interior is minus *94°F.
Excluding the Antarctic Peninsula, where
the climate is relatively mild, the highest
known temperature is *48°F., recorded at
Australia's Casey Station.

Much of Antarctica is a desert. Annual
precipitation at the South Pole is less than
3 inches (water equivalent)*, making it one
of the world's major deserts. Yet antarctic
ice and snow, the results of accumulation
over millions of years, comprise 70 per-
cent of the world's fresh water.

Land l i fe is limited to bacteria, lichens,
mosses, ̂ and insects in ice-free areas (2 per-
cent of the continent), while penguins and
flying birds occupy summer rookeries on
the coasts. Antarctica's marine life is abun-
dant, consisting mainly of plankton, *krill,
fishes, birds, seals, and whales.

People '̂s Republic of China accedes to
Antarctic Treaty

O^n 8 ̂ June 1983 the People's. Republic
of China ̂ joined with 26 other nations that
recognize the Antarctic Treaty, when i^t^
acceded to the Treaty. The other accedi^ng
nations are Brazil, Bulgaria, Cz^e^choslovakia,
Denmark, the German Democratic Repub-
lic, Italy, the Netherlands, Papua New
Guinea, Peru, Romania, Spain, and Uru-
guay. These acceding nations agree to abide
by the Treaty, but do not participate in its
o^peration.

The contracting nations, or consultative
parties, all of which were original treaty

signatories or have substantial programs
in Antarctica, are Argentina, Australia, Bel-
gium, Chile, the Federal Republic of Ger-
many, France, Japan, New Zealand, Nor-
way, Poland, the Republic of South Afri-
ca, the Union of Soviet Socialist Repub-
lics, the United ̂ Kingdom, and the United
States. Representatives of these natio^ns
participa^te in periodic consultative meet-
ings to formulate recommendatio^ns aime^d^
at furthering ob^jectives of the Treaty. The
12th meeting of the Antarctic Treaty Con-
sultative Parties was held 1^3 to 23 S^ep-
tember 1983 in Canberra, Australia.

*USGS sy^mposium
celebrates triple polar
anniversary

The U.S. Geological Survey *(USGS) will
sponsor a public symposium to celebrate
the 100th and 50th anniversaries of the
First and Second Polar Years and the 25th
anniversary of the International Geophysi-
cal Year. Organized at the urging of the
International Council of Scientific Union^s^
and the Geophysical Research Board of
the National Academy of Sciences, the
symposium will be held from 12 to 14
October 19^83 at the National Academy of
Sciences in Washington, *D.C.

The program will focus on research by
*USGS scientists in the Arctic and Antarc-
tic. Topics to be discussed include ener^gy
and mineral resources, geology, geophys^-^
ics, *glaciology, and cartography. *USGS has
solicited papers from scientists who are or
have been employed by the agency.

Whaling Mee t̂̂ ing End^s
BRIGHTON, England, July 23 (UPI)

— The Interna^t^ional Whaling Commiŝ -^
sion ende^d its annual m^eeting today
with an unexpected agr^eement b^y Pe^ru
to phase out commercial whaling by
198̂ 6.

The *40-nation commî ssion voted last
year to ban all commercial whaling by
198̂ 6. It meets annually to fix whalin^g^
quotas.

Japan, the Soviet Union and Norway
were a^g^ain pressured to acce^pt the
whalin^g ban. The three, in addition to
Peru, filed formal objections to the ban
this year^, in effect allowing them to ig-
nore it since the whaling commission
has no powers of enforcement.

But after ne^gotiations this week,
Peru changed its mind and said it was
withdrawing its objection. This brought
a strong public protest from Japan,
which imports ^all of Peru's whale
catch.

Antiwhaling n^a^t îons frustrated at̂ -^
tempts by Japan and Norway to seek
higher catch limits on *Minke whales in
the Antarctic Ocean. But whaling na-
tions that have a^greed to phase out com-
mercial whaling — Peru, Brazil, So^uth
Korea and Iceland—suddenly won con-
cessions to kill more whales until the
worldwide ban takes effect.

Peru, for example, will be allowed to
catch 16̂ 5 *Bryde's whales in 1983-8̂ 4 and
a r^educed number the next season.

The United States ,̂ which support^s the
whaling ban, found itself in the position
of pushin^g for high^er catches of Bow-
head whales by Alaska's Eskimos.
However, after five and a half hours of
backroom wrangling e^arly today, it fi-
nally acc^epted a two-year li^m^it of 43
whales.

The United States has threatened to
Im^poŝ e economic s^anction^s an^d ban f̂̂ l̂ ab,
imports from Japa^n, the Sov îet Union
.an^d Norway if t̂ he^y do no t̂ conform t̂ o^
the whaling ban by 1̂ 9̂ 8̂ 6.
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Using fossils to learn
about Antarctica

Panel votes fund^s^
for whale research

Ne^w^s-Miner Bureau
*WASHINGTO^N-A S^enate *approp-

*r ia t ions subcommi t t ee today
approved legi^slation which includes
^$600,000 for the ̂ National Oceanic and
Atmospheric Administration to con-
duct research on *bowhead whales in
fiscal year 1984.

The bill also allocates ̂ $50,000 to the
Alaska Eskimo Wha^ling Commission

B^y Mon^a *Me^galli Paci^f^ic a^nd Indian ocea^n^s surroundin^g decipher world climat^e in the ^past
Unite^d Pres^s I^nternational the continent. ̂ W^hen the ice receded 65 million year^s and e^x^pl^ain global

The National Science Foundation ^shallow continent^al ̂ sea^s invaded ^and fluctuations of ̂ sea levels during that
re^ports that extinct marine organisms flooded low areas. time.
di^scovered atop Antarctic mounta^ins ^"^You could lose t^he Mediterr^anean He said scientists will also be a^ble
indicate oceans inu^nda^ted th^e conti- Sea ̂ severa^l time^s over in these seas, ^to map ̂ the '̂dis^tribution of major sedi-
*nent 3 million ye^ar^s a^go ^which could e^xtend over two-thirds of *mentary basins and former ^seaways for *bowhead management ana ré-

Thè recent *fmdm^e^s by Ohio State *^Л^е *w^ay *a^cro88 *^Ле ^United States," he that apparently crossed Antarctica at search.
University researchers may change *^«^"^d^- *varî ou8 *times *in *the *^P^8^"^1 ^& *^™^П^'ОП *The *fundin^8 *was ^a^dded by Sen. Te^d
many concepts about the ̂ glacial *histo- *^T^h^« *microfossils found between years. Stevens, *R-Alaska, a member of the
*ry of the continent said Peter Webb *^7'°°^° *^feet *^а^л^А *^9^'°^°^° *feet *above *8ea *^lev^" *^J^0^68^6 *^а^е^а^^У8 ̂ a^c^t^ed like ̂ "^short *cir- panel.
the *OSU paleontol^ogist who e^xtracte^d *e^l *on *^*e *Tran^santarctic Mountain, cuits^" ̂ and connected the S^outhern At- Stevens also inserted language i^n
the ancient marine li^fe f^o^ssils from *^R^an^B^e lived in these relatively warm *lantic, Pacific a^n^d Indian oceans ^the bill to direct the federal *govern-
*samples of glacial ̂ d^e^posits collected by ocean'̂ s hundred^s of mile^s away and. p^ro^vid^ing important marine migra- ment to keep open the National
*,Dr. John Mercer. were picked up as fossils 2 million *^uon *^r^oute^8^-*/^n Marine Fisheries Service *laborator-

*Webb said ^scientists believe the years a^go by the ̂ sheet as it *re-e^xpand-
*, *^=^_^_^_ ,̂* ;̂̂ ,̂ „^__ Flotilla of Japanese Wha l̂ers

Leaves on Antarctic Voyage

South Polar ice cap is about 20 million and buried the oceans.
У *̂̂ *̂ ™ *ol̂ d- Webb said the mountains would

^"The ice cap is no t̂ ̂ ju^st a ^g^reat ^s^t^a^g-. *.^^ *had * t̂̂ o *at *incredibie *ep^e^ed to

*'
out for the la^st time.^"

TOKYO, Oct. 22 — ̂ J^a^p^an'̂ » on l̂y ^r^e-
Webb said the ice squee^ze^d the ̂ f^f^*^™^"^« *wh^al^*^i^« *^"^"^Ч^У *^*^* *^t^eft

of the ice *Y^«^*^oe^uk^a ̂ ne^ar ̂ Tokyo to^da^y en rout^e to
^о^! *^ше ice *^^ ̂ A^n^t^i^c^a^,. *^Q^^^^^^ maritime *of^f^i-

*like *^r^â^ii^^^M
toothpaste out of a tube. ̂ "You don't

He said for more than 70 million ^have to drill holes in the ice cap,^"
years the East Antarctic ice sheet, he said. "You can go around the c^atc^her *ship^e ̂ at it^s ̂ aide, ̂ t^o^
now more than 10,000 feet deep, peri- edges and do qui^te a lot of detective
*odically built up and expanded, over- work with the debris that has been
lapping major mountain chains, and brought out." *^„^^^
pushed out into the Southern Atlantic, Webb sa îd the findin^gs will ^help

*ies at *K^o^diak and *Auke Bay. The ser-
vice wants to close the facilities in a
budget-cutting move.

The appropriations bill includes
$275,000 to renovate a Federal Com-
munications Commission monitoring
station in Anchorage. Stevens said the
facility is the state's sole means of
monitoring and maintaining radio
transmissions in Alaska and is essen-

t^o

The ̂ "1984 fiscal year starts Oct. 1,
1983.

Home sweet
home may be
in Antarctica

Here '̂s a find
that '̂s mammoth
F^airbanks, Alaska *(UPI>-Th^«^

eight-foot-long tusk^s and th^e^
skull of a well-preserved mam-
moth th^at died 15,090 years ago
have been found near a gold-
mining site, the ^University of
Alaska-Fa^irbanks said

The bones were flown^* from
the site near *McGrath, Alaska, to
the university, and owners of the
mine have ^«greed to allow fur-
t^her explor^ation of the area for
more remains of the ancient
beast.

India sets up
1st permanent
research post
on Antarctica

t^h^e

SANTIAGO, Chile *(AP)-Thi^s^
South American country, which has'
c^laims to nearly 500,000 square miles
of Antarctica, plans to colonize that
frozen c^ontinent with "ordinary fami-
lies," including small children, next
year.

"We don't know of any other nation
t^hat is doing this,"said Air Force Col
*Hernan *Huidobro, the coordinator of *Q^. *the *level *on *^Q *^.
the pro^gram. "The purpose is to con- *^,*^>^n *above *wl^tic^h *tree^s *do *not *^gr^ow?*^,*^
*cretely demonstrate Chile's presence *^have ̂ no^t^ic^ed t^hat t^he a^ltitu^d^e o^f tree
in Antarctica and show that our in- lin^e is ver^y ̂ dif^fer^ent ̂ in dif^ferent p^a^r^t^s^
*terests there are physical—not just of the ^worl^d^.^
words on some documents." *Д G^enerally spea^kin^g, the tre^e-

Six volu^nteers-two Air F^o^rce. *^^^^^^fbu^^s^A^
pilots an^d four civilians^—are to ta^ke *^»i^o-d^egree is^otherm^" - a lin^e above

^S^"^" *^^^S^S^^^S^S^T^i^Ü^'^S^h^ä^^ *wh^ich *the *raean *^*^™^f^*^™^™ ̂ i^" ̂ My n e s a o n anM^arsh Antarctic base in Febru^ary, fails to exceed 10 de^grees centigrade conduct ex^periments for four
Unli^ke Chilean military personnel (^»degrees *Fah^r^en^t^e^u). Many *spe- ^mont^hs A ̂ four^t^h *e^xned^hi^on *i^<
who have been shifting in and out o^f *cies c^an stand dre^adf^ul ^cold in {he ̂ B^ann^ed f^or *M^«r^r^h*h.^^pe^dltlon *1S

Antarctica a^fter short solo stays, th^e winter, but what t^hey cannot tolerate *p *^Tn^J^n^^^n ^и *^f ^* *•
^fami^lie^s ̂ ar^e t^o *st^av for two *i^s insuf^f^icient ^warmth an^d a summer *^'*ne ^secon^d group of scientist^s
*i^tiii^i^u^n^» *^w *^, growing season that is too short, ^will stay in Antarctica for two

Thus, the *treeline c^an be low in parts months, experi^menting in *meteor-
*The plan is to increase the lon^g- of S^cotl̂ and or Sc^andinavia, ̂ wh^ere *ology, geo^physics oceano^gra^ph^y

t^erm colonist^s to 20 families in *fi^w ̂ summer^s ̂ are chilly t^hough ̂ wint^ers *^gl^aciolo^gy ̂ a^mi *mi^crobiolo^r^y *offi-
*^ye^ar̂ t. « r̂̂ e n^o t̂ fierce. *^* "̂

NEW DE^LHI^, India (UPI) —
India established its first perma-
nently manned research post on
Antarctica Tuesday, solid^i^f^yi^n^g its
membership in the group of na-
tions that sets policy on the frozen
continent, *offcials said.

After a ̂ 24-day trip from *Goa, *th^t^
*8^3-person expe^dition climbed down
from its chart^ered Finnish ice-
breaker and immediately began
setting up the research post.

It was India's third expe^dition *tc
the frozen continent. Sixteen scien-
tists plan to live in the station and

*cials o^f *fhe Indian Department of
Ocean Development said.

Prime Minister Indira Gandhi
sent her wishes for success after a
radioed message *announcec^Kthe
expedition had arrived and that
weather conditions were good.

An objective of the ̂ $35 mil l ion
expedition is to consolidate India's
position as a member of the exclu-
sive group of nations t h a t sets
policy on the continent, believed to
be rich in minerals.

India was formal ly welcomed
this year to the group of 16 *coun-
*^'r^i *^-s that qualify for membership
i ^grounds they have mad^e *"sub-
*^v^ntial contributions to scientific
*^t^i^owledge" in the Antarctic.
The qualifications for ^member-

s^hip are stipulate^d in a 24^-year-old
*ireaty that has become *controver-

*:sial b^ecause some developing *na-
*^. t ions contend it is too exclusive.
^'^l India sent expeditions in 1981
•and 1982 that explored the area
*oceanographically and conducte^d^
*geologicial surveys of the conti-
^nent's mineral and oil wealth.

•The curr^e^nt expedition, under
th^e leadership ̂ of geologist *H.K.
Gupta, tr^avele^d to Antarctica on
the ship *^finnPolaris with gear in-
cluding snow scooters, helicopters^,^
bulldozers and ot^her equipment.
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Earth Said to Be in '̂Icehouse'
New t^heori^es explain
why polar regions
were once much
warmer.

By WALTE^R S^ULLIVA^N

T^he N^e^w *^Yoi^k *Tim^e^/S^e^j^x. ̂ ». U^H

^D^ESPITE the lon^g hot sum-
mer, some scientî sts i^nsi^st
that the eart^h i^s now ̂ going
th^rou^gh what th^ey ^say,

compa^r^ative^ly spe^a^ki^ng, i^s a^n I^ce-
house Age.

That belief wa^s ^a^dva^nced this
month by separ^ate author^s in the
^journal Nature a^n^d in the American
Jou^r^nal of Scienc^e .̂ Bot^h rep^orts de-
scribe a hotter period, a "^gr^eenhouse
age," ̂ mor^e than 50 millio^n year^s ag^o.
The ̂ critical ele^ment, the repo^rts say,
i^n s^witching ̂ from one climate to an-
other is the amount of carbon dio^xide
in the atmosphere.

The report in Nature proposes that
ther^e have been prolonged period^s al-
ternatin^g bet^ween tho^se dominat^ed
by a ̂ "^gr^eenhouse effect" of abnormal
warmt^h and tho^se sub^ject to an "ice-
hou^se effect" in which the polar re-
gions bec^ome frigid and ice ages tend
to occur.

The n^ew theories offer a^n e^x^plana-
t^i^on for a well-^known f^act: thr^ough
much o^f history, a la^rge pa^rt of t^he
world ha^s been far ho^tter than now.
Mor^e ̂ than ̂ 50 million ye^ar^s ago land
are^as neare^st the North Po^t^e ha^r-
bo^r^ed s^equoias, ance^str^al hor^ses, allî -^
gators and lemur^s.

^Rea^m for *^•Gr^eenho^u^M Ef^f^ect'
The earth wa^s hot. it is now pro^-

po^se^d, b^eca^u^se ther^e ^was^-f^a^r m^or^e^
carbon dio^xide i^n the atmo^sp^h^ère
t^han ^n^ow. T^he g^a^s would ^have ab-
sorbed beat radia^t^i^on that would'
otherwi^se ^have been reflected into
space—the so-̂ called "^greenhouse *ef^-*•*
feet.^" Even thou^gh to^d^ay carbo^n^
dioxi^de in the air is incre^asing
throu^gh fuel combustion, it i^s far
from the high l̂ evels po^stulat^e^d ̂ for
some past ep^ochs.

An e^xpla^n^at^ion for the r^el^a^t^i^ve
abundance of carbon dio^xi^de at vary^-^
i^n^g times in the past, such a^« the
period ̂ 50 million to 150 millio^n ye^a^rs
a^go, is spelled out in the Ame^r^ic^an
Journal of Science. At that time the
supercontinent *Pangae^a was break-
ing up int^o the continent^s of today,
and new ocea^ns such as the Atlan^t^ic
were forming between the^m.

The favored e^xpl^anation for the
hi^g^h sea level^s i^s th^at volcanic ac-
^t^ivity associated with spl^ittin^g apart
of the ocean^s raî sed their floor^s and
^Hooded the land.

Such ac^t^iv^ity, it is pro^p^osed, would
^have increased th^e a^tmosphere's car^«^
b^on dioxide in two ways: by spewin^g^
t^he gas directly into the atmo^sphere
a^nd by submerging large land areas.

Car^bon dioxî de in the air combines
with ^silicate r^ocks to pro^duce such
carbonate minerals as dolomite, but
with extensive areas under water
such removal of atmospheric car^bon
dioxide by weathering was greatly
curtailed.

This *expa^nation is advanced by Dr.
Robe^n A. B^er^n^er of Yale ^Univ^er^sity,
Dr. A^ntonio *C. *Lasaga of Pennsylva-
nia State University an^d Dr. ^Rob^ert
M. Garreis of the University of South
Flo^r^i^da.

Evidence for periodic incr^eases of
car^bon dioxid^e in this manner is pre-
sented In the Sept. 1 issue of Nature
by Dr. Philip A. Sandberg of the Uni-
v^ersity of Illinois in Urbana. It *fo-

*CU^MB on v^ariation^s in the mi^neralogy
of ̂ t^iny calcium carbonate ^sph^ere^s^
dep^o^sit̂ ed in the ocean^s during var^i-
ou^s epoch^s of the earth's history.

In per^iod^s of h^i^g^h carb^o^n dio^x^ide,
according to the hypothesis, t^he^s^e^
spheres, or *"ooid^s." were pre^dom^i-
na^ntly in the c^alcite form. At other
tim^es, inclu^din^g no^w, they hav^e in^-^
cluded the type ̂ known as *a^r^agonite.

The Précambri^en Er^a, more than
^600 million ^years ago, a^nd the Per-
mian Period ̂ 2^50 million years ago
were, like the present, *"aragonite"
epochs. The long interv^enin^g periods
were presumably dominated by car-
bon dioxide. They coincided ^with
worldwide formation of gr^anite struc-
tur^es probably associated with in-
tense volcanic activit^y and continen-
tal ^f^looding.

That the atmosphere ̂ SO million to
I^SO million year^s ago may have con-
tained four times as much carbon
dioxide as t^oday i^s su^gge^ste^d by a
computer simulation of ̂ glob^al ̂ cli-
mate *i^a that perio^d by Dr. Eric Bar-
^r^e^n at ̂ I^ne National Center for Atmos-
pheric Research in Boulder. Colo.

While the altered geography of that
period made for a ^warmer Arctic,
only by ^greatly increasing the
"^greenhouse effect" h^as Dr. *Barron
be^en able to account for the high t^em-
per^atures indicated from geologic
evidence.

^A^r^c^tic *^h^urrlc^Mc^«
Thi^s wint^er, meteorolo^gist^s will in-

vestig^ate ^the ^strang^e^st, lea^st u^nder-
^s^t^ood ̂ weather phe^nomenon on ^Earth:
vest-p^ocket hurricanes that howl out
of ^the A^rctic.

Hurricanes breed above the Arctic
Ci^rcle durin^g the win^ter.

They're qui^te ̂ di^f^ferent ̂ f^rom tropical
hurricane^s, and not a^s ̂ dange^rou^s, but

The Earth'^s Fluctuating Climate
^Incr^e^a^s^e^d atmo^sph^eric ̂ c^ar^bon dioxi^de ̂ c^au^se^d b^y continent^al b^reakup^« l^a b^elî eved to ^have mad^e th^e earth
much warmer for long perio^d^» in ̂ th^e *pa^et. *^f^Ae^»^« ̂ i^n m î̂ n îo^n« o^f *^y^t^ir«)

*^?•^*!^»^« *^—*^— *.^» G^eolo^gie *Tlî t^M^scal̂ «

Perio^d^i o^f *calclt. for^m^a^t^ion*cor^mpon^d to hi^gh atm^o^s^ph^e^r^ic
^Ar^a^go^n^» .̂ ̂ «^«position occurr^ed *wt^m *^<^*^ы^Ш^*^*^\^^
A^m^e^r îca a^nd ^a^n a^n Î n^d^a of v^olca^n îc dî ŝ char̂ g^e^* of c^a r̂̂ to^n *dlo î̂ W^*. ̂ S^«^* *I^w t̂l ̂ t̂ a * t̂̂ t̂ ool̂ t̂ a t̂̂ o^d ̂ to clim^a t̂̂ e ê n êî *.

Arctic ^hurrica^n^e ŝ c^a^n ^g^ener̂ ate 1̂ 6̂ 0-
*mile-per-hour wî nd^s, ^moun^tainou^s^
^sea^s an^d cr^acklin^g thu^nder^st^orms. *'

However, the *^northla^nd ̂ storm^s ̂ a^r^e^
•r̂ elativel̂ y ŝmall (120 to 180 mile^s *î p^
diame^t^er compared to a tr^o^pic^al
^storm'̂ s *500-to^-600-mile diam^eter),
travel only a coupl̂ e of thou^san^d *m^ue^e,
^a^nd last o^nl̂ y a few day^s.

The A^rctic storms apparently ar^e^
•cauŝ ed *b^# e^xtremely, ̂ f̂ rî gid aî r pourî n^g^
over the relatively warm water of the
North Atlantic and North Pacî f îc.
That ^sets off a weather e^xplo^sion :̂ a
^storm i^mm^ediately begins brewi^n^g^
a^nd bec^ome ŝ a f^ull^-f^ledged hurrica^ne
i^n a ma^tter of ̂ n^oun.

Met̂ eorolo^gist̂ s be l̂ie^v^e about t^wo
dozen A^r^ctic ̂ sto^rms occur between No-
vember and May, reachin^g pea^k fre-
que^nc^y in Februar^y..

^American, Briti^sh and Norwegian
met^eorologi^st^s will ^make 11 re^search
fli^ght^s in^t^o the ̂ s^t^or^m^s this wî nt^er, ^wit^h^
the ̂ f^irst mî s^sions flyi^n^g ̂ f^rom *Keflavik,
Iceland, in mid-January. Later mî s-
^sion^s will be flown from *Bodo, Norway.

The Norwe^gians want to know mor^e^
about the ̂ storms ̂ so ̂ they can .protect
their large fishi^ng ̂ f^leet, while the
Am^ericans and British ar^e worried
about the storm^s' î m^pact ̂ on North Sea
and Arctic oil rigs.

Th^e Icy ^Grip
Of Incompet̂ ence

A bone^-chilling battle against 12-
*fo^ot-thick Arctic pack ice provided
Soviet newspaper re^aders with ^a^
d^ramatic div^ersion from everyday
*dr^abness last week. But after ̂ all the
rhap^sodies on maritime ^h^eroism,
*P^rav^da announc^ed that bu^reaucrats,
not ice floes, were the true villains.

At leas^t ^30 ship^s ̂ w^ere dama^ged
and one sank wh^en an e^ar l̂y fr^ee^ze
cut off the supply ro^ut̂ e to the r^apidly
expandin^g ^economy of t^he ^northern
Sibe r̂̂ ia coa ŝt. Up to ̂ 40 frei^ghters and
tanker^s with an estimated 1,0̂ 00 cr^ew
members were st^randed in the ice or
Arcti^c ports. A flotilla of ice^breaker^s^
led by the ̂ nuclear^-^power^ed Leonid I.
Br^e^zhne^v t^owed them out^, so^me-
times at painfully slow ̂ speeds of le^es
than one mile per hour.

Moscow headlî nes at ^ti^nt hail^ed
"Her^oî sm" a^nd "Drama and Feat̂ s^
^i^n the ̂ Polar Sea." But *Pravd^a, the
^voice of the Communist Par^ty, con-
c^entrated its ̂ f^ire on shoddy, ine^f^fi-
cient a^nd u^ncoordin^ated p^erform-
ance^s in the res^p^onsib l̂e ministrie^s.
The Arctic fleet was largely obso-
lete, it said, ̂ and *Go^s^snab^, the state
su^pply committee, had let ^ships
stand idle for days because of ine^f^f^i-
cie^nt loading a^nd ^scheduling.

Food, fuel and water, which must
be shipped in during the brief Arctic
summer, reportedly were ^snort in
*Pevek, Billin^gs and Norilsk. Rus-
^sia's no^rth^er^nmo^st c îty ^— c^ent̂ er̂ ŝ
for S îbe^r îa's min^i^ng *e^uu^u^oui^y. The
^G^over^nm^ent ne^w^sp^aper *Izves t̂̂ ia
^sa^id onl̂ y a *mlni^scule fraction of the
needed good ŝ could be de l̂iv^er^ed by
air. It was time, *P^r^a^v^da ̂ said, to
build an all-w^eather road to the Arc-
t îc ports *Th^eN^ew^VorkTimei/Oct.^23



DEC^E^MB^E^R ^1^98^3 8

Ice worms and
other wintry wonders
by Don *De^dera

Ice, the most formidable physical phenomenon of
the Far North, is both friend and foe to Exxon as
the company seeks to develop the oil and gas
potential of Alaska.

EXXON USA

SECOND QUARTER, 19̂ 83

ICE is ONE OF THE SMALLER words we can
say and write in our language. But ice is a
vast and complicated subjec^t. And for the
United States today and tomorrow, ice is of
increasing consequence.

Ice is a cube clinking in crystal. Ice also
grips enormous polar realms. Ice often pre-
vails^; usually rules. More than any other
natural force, ice is associated with the Arc-
tic and other frosty frontiers where the
nation's energy future lies.

Eventually, the well-being of America
may dep^end upon knowledge of ice: what it
is, how it behaves, in which ways it can be
manipulated.

DEGREES OF COLD

Eskimos employ more than a hundred
words to define the subtle differences in ice.
In English some of the terms translate: ice
^flower, sheet ice, pancake ice, ice melt pool,
pressure ridge. In one solid form, the mole-
cule of water influences the hexagonal shape
of a *snowflake. But in some situations, ice
can be as strong as concrete.

HEAT IN ICE?

Ice seems curiously different in physical
properties. Almost every substance will
shrink as temperature drops. But water
expands and becomes lighter when it
freezes. Thus, ice floats. If ice did not exhibit
this unusual property, it would sink and fill
the oceans. Some scientists speculate that
such an Earth could not support life. It takes
a lot of heat to melt ice. The heat required to
thaw a block of ice could raise the tempera-
ture of the same amount of water from 32 to
176 degrees Fahrenheit. The heat energy
required to melt a small iceberg theoreti-
cally could drive an ocean liner across the
Atlantic a hundred times.

ICY EXTREMES
There's enough ice in the Earth's polar caps
to cover the world's land mass 600 fee^t deep.
If all that ice melted^, the seas would rise
almost 300 feet, and as one writer has put it,
^"Most of us would be blowing bubbles."

High altitude and continuous winter
darkness make the interior of Antarctica the
world's deep freeze; coldest recorded:
minus-126.^9 degrees Fahrenheit, in ̂ 1960, at

a Russian Antarc^t^ic mountain base. Was the
coldest northern record at the North Pole?
No way. It was *minus-96 degrees Fahren-
heit in eastern Siberia, 1964, 100 miles
south of the Arctic Circle. Coldest recorded
in Alaska was *minus-81 degrees Fahren-
heit along the Trans-Alaska Pipeline near
the Arctic Circle.

COLD OR WET

Oil explorers insist they wish they could
strike their new fields inside their refinery
gates. How efficient! In reality, the best
petroleum prospects lie in Alaska and in
offshore areas. It is estimated that one-half
of all the oil to be consumed in the year 2000
is yet to be dis^covered. The most promising
frontiers occupy remote, hostile regions of
the world. Because much of that frontier is
icy, Exxon has made itself a world leader in
its knowle^dge of ice and ice dynamics.

A WATER SOURCE
The idea of fetching icebergs to needful
temperate climates goes back at least to
Erasmus Darwin, grandfather of Charles.
More recently scientists of *Scripps Institu-
tion of Oceanography detailed a scheme to
tow a berg from Antarctica and park it out-
side Los Angeles Harbor as a source of fresh
water. What's a big iceberg? The largest
ever sighted was 12,000 square miles, big-
ger than Belgium. How high is ̂ "the tip of
the iceberg?" In 1958 west of Greenland a
berg displayed 550 feet of height — almost
exactly the height of the Washington Mon-
ument. No estimate was made of the larger,
submerged bulk of the berg.

ICE STUDIES

Three major types of pioneers have
advanced knowledge of cold regions:
intrepid early adventurers and scientists;

military operations planners; seekers of oil
and natural gas. All three, drawing upon
wisdom of native inhabitants, have refined
arctic engineering to a high art.

Case in p^oint: the Northwest Passage. A
vision of 20 generations of mariners — the
Cabots beginning in 1497 followed by
Dutch, French, Danish, and English sail-
ors. In 1942 a Canadian s^chooner achieved

the passage west-to-east. Surface ships ven-
tured into Baffin Bay to dodge a parade of
50,000 bergs. Atomic submarines negoti-
ated the Arctic Ocean's depths.

Then, in 1969, discovery of billions of
barrels of oil beneath Alaska's North Slope
gave renewed priority to a commercial
Northwest Passage. A consortium led by
Exxon converted the 150,000-ton ^Manhat-
tan into the world's largest icebreaker to
traverse the passage east-to-west.

At a cost of ̂ $50 million and assisted by a

conventional Canadian icebreaker, the
^Manhattan battered to Alaska and returned
with a symbolic barrel of *Prudhoe Bay
crude. Scientists also brought back a wealth
of new information about the North. And of
ice: thickness, age, strength, chemical com-
position, crystalline structure. A decade of
revolutionary research and ice technology
followed.

THAWING A MYTH

An encyclopedia of fresh knowledge flows
south from the Arctic Ocean. The polar
pack covers 5.5 million square miles,
extends 1,400 miles from the North Pole
toward Alaska, and 700 miles on the other
side toward Siberia. The permanent sheet of
polar ice is the size of the lower 48 states.

Yet, for all the solid science, myths persist.
Myth one: Arctic ice is an unbroken

mass, very thick, and usually stationary. The

facts: Even in the dead of winter, open leads
(or cracks) divide huge sections of the ice;
because of ice's insulating qualities, the
polar pack typically ranges from 9 to 15 feet
in thickness; the ice gets pushed around by
currents and winds. The ice pack circulates
around the North Pole in an erratic clock-
wise motion known as the Arctic *Gyral
Stream.

Myth two: Even in modern times, ice
prevents all maritime commerce in the Arc-
tic. The ^/acts: Nearly all of the heaviest
equipment and machinery for Alaska's
northern oil fields moved during summers
through relatively ice-free waters of the
Chukchi and Beaufort Seas.

Myth three: Once ice starts moving,
nothing can withstand it. The ̂ fact^s: Ice
research and development experts in recent
times have devised ingenious and practical
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systems and strategies for parrying the
thrusts of sea ice.

*THEUNSINKABLE
One Geof^frey Pike during World War II.
proposed the construction of a gigantic air-
craft carrier combining ice an^d sawdust.
*Habakku^k was to measure 2,000 feet by 300
feet and displace 2 million tons. Vice Admi-
ral Lord Louis *Mountbatten is said to have
given serious consideration to the scheme
and even proposed it to Winston Churchill
in 1942. Skeptics crushed the program. Pike
scornfully offered a suitable motto: "Noth-
ing must be done for the first time."

BUILDING WITH ICE
Today, Pike v *^-ould have a model to refer to.
In their work in the Far North, oil compa-
nies use ice as a building material. The pil-
ings that support buildings at *Prudhoe Bay
are firmly anchored in frozen soil. The
method is simply to drill a hole, set the pil-
ing in place, and pour a *sand-and-water
slurry around it. The slurry freezes and
immobilizes the piling as firmly as if con-
crete were used.

Exxon has experimented with building
an ice island, not as large as *Habakkuk, but
of 26 acres in size. It was made by pumping
water onto ice, allowing it to freeze, and
repeating the procedure until a 30-foot high
layer cake was built. While never used for
that purpose^, the island could have easily
supported a drilling rig.

Currently, plans are being considered for
a drilling barge that will surround itself
with an ice wall. Using water cannons, the
barge would spray water around its perim-
eter to create a protective barrier against the
movement of ice floes in the vicinity.

ICE WORMS?
Alaska newcomers (called *cheechako^s) rou-
tinely hear about ice ̂ worm^s, which alleg-
edly thrive inside glaciers. Generally
considered a hoax, the ice worm does pros-
per in the frozen North. Dr. G. *F. Wright,
1887, *Muir Glacier: "In the shallow enclo-
sures on the surface containing water and a
little dirt, worms about as large round as a
small knitting needle and an inch long are
abundant." By now, some 60 species of
snow and ice worms of the genus *Mesen-
*chytracheus have been described in Alaska.

QUICK FREEZE
If conditions are just right, that is, dry,
*supercold, during an Alaskan winter, you

^Re^searche^r at a Canadian drill site 's ice field.

can take a glass of water outside, toss it
upward, and watch it float off as instanta-
neous ice fog. According to Professor Larry
*Gedney of Alaska's Geophysical Institute in
Fairbanks, many a saloon bet has been won
on the wager that boiling hot water will
freeze faster than plain cool tap water. The
hot water ̂ will freeze faster — ̂ if conditions
outside are perfect and the water samples
are set out in *styrofoam cups. The oddity
has to do with evaporation, molecular
motion, and a paucity of dissolved gases in
the boiled water.

THE ICE AGE
Of glaciers, Alaska's *Malaspina flowing
from the slopes of *Mt. Saint Elias, is larger
than Rhode Island. But formidable as are
today's ice caps and ice fields (covering 10
percent of the Earth), they pale besid^e the
geological record. Some 23,000 years ago
glaciers occurred as far south as Mexico
City. Nearly one-third of the land was bur-
ied under thick ice. It took more than 4,000
years for a layer of ice one mile deep to
retreat from the present site of Hartford,
Connecticut, to that of St. *Johnsbury,
Vermont, 190 miles away.

MOVING ISLAN^DS
No saga of arctic inquiry is more secreti^ve
than that carried forth by military powers
from ice islands — actually, huge, long-
lasting chunks of glaciers which migrate
midst polar sea ice. *Resupplied by air,
largely supported by American and Rus-
sian armed forces, scientists and technicians
since the mid-1^940s have occupied various
stations for study of weather, currents, sea
bottoms, life forms, radio and radar signals,
and ice.

But a bonus on both sides of the Arctic
has been extension of civilian and commer-
cial ability to construct and operate in far
northern latitudes. A great deal of ice
research is open and freely shared among
government agencies and corporate units.

DEFEATING SEA ICE
Other useful parcels of arctic real estate are
true islands, both natural and manufac-
tured. First proven in Canada, *gravel-and -
sand islands today provide safe and stable
platforms for exploratory drilling offshore in
Alaska's Beaufort Sea. In a typical winter-
time island construction, blocks of ice are
removed from the sea. Earthen materials
trucked from *shoreside quarries via an ice
road are poured through the ice openings
until a gravel island — say, 400 feet in
diameter — takes shape. And shape is cru-
cial for fending off winter ice and summer
waves. Says Dr. Hans *Jahns, scientist with
Exxon Production Research, Inc., in
Houston, Texas, and authority on polar
technology, "All gravel islands placed in
Canadian and U.S. waters in the Arctic
have successfully withstood waves and tides
from summer storms and ice forces due to
the movement of the surrounding ice sheet."

Adds another *EPR physicist, Dr. John
Prince, "It's little appreciated, but in truth,
hundreds of millions of dollars have been
spent in government, university, and indus-
try studies in both Canada and the United
States. We've done our homework. Our
designs function. And with no significant
impact on the environment."

PAMPERING PERMAFROST
In 1^968, after the discovery of petroleum at
*Prudhoe Bay, engineers began to ponder
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how a ̂ large diameter pipeline could be built
to deliver the crude oil to market. Many
issues were involved in pi^peline design and
constru^ction. A major te^chnical concern was
permafrost. Permafrost is permanently fro-
zen ground that often contains more ice than
soil. Scientists feared that oil hot from the
earth's interior might transfer heat through
the pipeline walls to surrounding soil and
melt the permafrost. This could produce
erosion, subsidence, possible damage to the
pipeline itself. So, for much of its length, the
pipeline was constructed above ground.
Where burial was necessary in areas where
ice-rich permafrost was present, refrigera-
tion was provided to keep the permafrost
frosty.

UNDER^STANDING ICE

Regarding arctic ice research, some goes
back to Eskimo origins and some seems akin
to the space age.

Consider this sampler:
• From airborne and *subsea devices, scien-
tists have scanned the ice with laser beams,
infrared cameras, sonar, and radar to
determine type, age, shape, thickness, *com-
*pos^kion, and strength of ice.
• *Supercold rooms in places such as Hous-
ton and Calgary make possible realistic
experiments on real and simulated arctic ice.
The work is carried forth by *fulltime scien-
tists supported with the most advanced data
processors.
• Pressure sensors in sea ice around man-
made islands can relay a constant stream of
up-to-the-minute data via satellite or tele-
phone to Exxon monitors in Anchorage, Los
Angeles, or Houston.
• The world's largest ice-testing basin,
ope^rated by Esso Resources Canada, Ltd.,
at Calgary, has yielded knowledge of the
behavior of sea ice and formation of ice-
rubble fields around an obstacle. From this
research came designs for gravel islands that
can form their own protective ice rubble
fields during periods of ice movement.
• Defensive methods are now well under-
stood for lessening the threat of ice assault
on a gravel island. One tactic: A ditch is cut
into the ice, altering the ability of ice to exert
pressure on an island.

By such inquiries, the means for discov-
ering and producing tomorrow's petroleum
are devised for th^e Far North. Ice remains a
formidable force, but no longer is ice a
mystery. *^w

Glacier surge
Daily New^s-^Miner^, Fairban^ks, Alas^k^a

The Vari^egated Glacier, a little-^known glacier located in the St.
Elias Mountai^ns near the head of *Yakutat Bay, has become one of the
hottest glaciers around.

In early 1̂ 982 the glacier began a catastrophic advance or surge.
The last such activity occur^red there in 1964, resulting in dramatic
change in the surface of the glacier. Last July 5 the surging stopped
abruptly and again the topography of the glacier had undergone
spectacul^ar change. A scientific team led by Dr. William Harrison of
the University of Alaska-Fairbanks, visited the glacier in early
September confirmed the surge had ceased.

Harrison, along with Dr. Charles Raymond of the University of
Washington, Dr. Barclay *Kamb of California Institute of Technolo-
gy, and other American and European scientists, students and tech-
nicians, have been monitoring Variegated Glacier for 10 years.

Surges are periodic glacier advances generally unrelated to
climatic change. They occur only in certain spots of the glacier
covered areas of the world, including Alaska and the Yukon Terri-
tory.

The study of Variegated Glacier is the most *detaUed observation
of a surging glacier made to date. The glacier team observed speeds
up to 200 feet or more per day during the height of the surge.

As a result of their Variegated Glacier observations, scientists
believe that water is a key factor in glacier surges. Their idea is that
because water floats ice, accumulated water may cause partial float-
ing and rapid motion in some glaciers. The rapid motion in turn,
eventually leads to a bursting of a drain that produces violent flood-
ing of the accumulated water from beneath the glacier. This occur-
red from Variegated on July 5, the same time that the rapid motion
ceased.

But by then drastic changes in the surface topography of the
glacier, in some cases approaching 300 feet, had occurred. The
changes in ice thickness seem to have an effect on plumbing and
water pressures under the ̂ glacier, and therefore on its future motion.

According to Harrison, the surging observed at Variegated Gla-
cier is unlikely to occur again for another 20 years or ̂ so^: *' ̂ The pattern
of surges observed for Variegated Glacier suggests a recurrence of
roughly 20 years for it." he said.

It remains unclear why only some glaciers undergo large surges
and why they seem to be concentrated in certain areas. Harrison said
size doesn't seem to be a factor. "Variegated Glacier is actually a
small glacier in comparison to others," he said. The glacier is about
15 miles long.

"Surges are not unknown to Alaskans," Harrison said. *"Oldtim-
*ers will recall the surge of the Black Rapids Glacier near Black
Rapids in 1̂ 936 which threatened the Richardson Highway." U.S.
Geological Survey scientists have pointed out that the Richardson
Highway is built on a moraine deposited by an earlier surge that
blocked the Delta River, possibly sometime in the last centur^y.

Climate normally controls glaciers, but surges occur indepen-
dently of climate changes. According to Dr. Harrison, some scien-
tists *s^oeculate that glaciers have the capacity to control cli^mate.

Sperm whales hav^e the biggest,
and possibly the most complex,
brains o^f any animals that ever
^l^ived.

The *boul^eno^ae whale has be^e^n^
^known to ^submerge for as k^in^g a^s^
two hour^s.



^11 DECEMBER 1983

Hop^es for an Esk^imo Terri^tory Rise in Canada
By MICHAEL T. KA^UFMAN

The N^ew *Yo^i^* Tî me^s

*FROBISHER BAY, Northwest Terri-
tories — If things go the ̂ way C^a^n^a^d^a's
Eskimo groups want them to, then
within two or three years this town of
imported houses and 2,500 ̂ people could
become the capital of a new treeless
Canadian territory to be called *Nuna-
*vat.

The idea of carving such a political
area out of the present Northwest
Territories was approved in a terri-
torial plebiscite 16 months ago. ̂ U has
the endorseme^nt of the federal Govern-
ment in Ottawa.

It also has the wei^ght of precedent
behind it since the Canadian provinces
of Albert^a and Sask^a^tchewan and the
Territory of the Yu^kon were all carve^d^
out of the huge Northwest Territories,
a sparsely^' populated land of^ten dê -̂
scribed as the residue of Canada's na-
tion-building efforts.

*Nunavat means "Our L^and" in *Inuk-
*titut, the language of the local people,
Accordi^ng to John *Amagoalik, presi-
dent of the *Inuit *Tapirsat, the major
Canadian E^skimo organization, all that
remains to be done before *Nunavat
comes into being is to conclude negotia-
tions with the federal Government on
land claims, determine th^e boundaries
of the proposed territory and draw up a
territorial constitution. This last chore
is to be tackled at a const^itutional con-
vention now scheduled for this fall.

John *C. *Munro, Canada's Minister
for Indian Affairs and Northern Devel-

opment, restated the Government's ap-
proval of the *Nunavat concept when he
spoke here last month at a meeting o^f^
Eskimo leaders from Alaska, Green-
land and Canada. "The Government,"
he said, "̂ Has accepted the division of
t^he Northwest territory in recognition,
of the longstanding aspirations of na-
tive *northeners. *' *'

The idea for a *Nunava^t territory
north of the tree line first arose in the
late *1960's. It was then that leaders of
Canada's 25,000 Eskimos awoke to the
pros^pect of paternalistic inundation by
southerners who earlier, for many
years, had administered the far and icy
north with what Louis St. Laurent,
Prime Minister from 19̂ 4̂ 8 to 1957, char-
acterized as "an absence of mind."

The idea coalesced further when
western Canadian Eskimos began to
learn of the large land claim settle-
ments concluded by Eskimo groups in
Alaska. At that time there was opposi-
tion in Ottawa to the establishment of
any political division that ap^peared to
be an ethnic state. With the central
Gove^r^nment eager to extend federal
^authority and erase the specter of
separatism and fragmentation that
had been raised by Quebec national-
ists, the notion of an Eskimo state was

regarded with suspicion.
Peter *Jull, a southern white who has

been working with the *Inuit Committee
on National Issues to advance t^he idea
of *Nu^navat, said that all the *Inuit p^eo-
ple were agree^d that full political
rights in the new territory would be

Approxî mate area
of *'nunavut̂ ' ̂ (Eskimo
territory)

A^r^ctic *О^с^кт
GREENLAND

^CHEWAN MAN^I^T^OBA

open to ̂ all^, citizens living within the re-
gion, regardless of origin.

Eskimo leaders like Mr. *Amagoalik
stressed the need for Eskimos to par-
ticipate in political processes and shed
the apathy and alienation that has ena-
bled white candidates to win mayoral
elections here in *Frobisher Bay, the
^largest Arctic settlement, where Eski-
^mos represent 70 percent of t^he popula-
^tion.

Though they carefully shun any talk
of ethnic politics, it is clear that the Eŝ -̂
kimo leaders ex^pect that the basic
demographics of the situati^on will
^e^ve^ntually bring their people into the
^p^oliti^c^al process and into ^political
*^p^o^Tv^er. As envisioned by several lead-
ers, *Nun^avat will embrace nort^hern
a^nd eastern sections of the present
Northwes^t Territories that contain
rough^ly 1̂ 8,̂ 000 people, almo^st all of
them ^Eskimo.

According to both Eskimo leaders
like Mr. *Amagoalik and government
officials, there is ̂ still a great deal of ne-
gotiation needed on land claims and on
the boundaries of *Nunavat that Ottawa
insists must be concluded before the
territorial division

In June Prime Minister Pierre El-
liott Trudeau visited *Inuvik, a western
*Inuit center, and declared that he un-
derstood the importance of the deci-
sions facing the Eskimo ^people.

^Survivor of *Wrangel
Island colon^y die^s

ANCHORAGE *(AP)—Ada Black-
jack Johnson, the only woman mem-
ber and the sole survivor of the 1921-
1923 expedition which attempted to
colonize Russia's *Wrangel Island, has
died in Palmer. She was 85.

Ms. Johnson was taken on the five-
member expedition as a seamstress
to sew fur cl^othing and drew attention
when she was rescued in 1923 from the
island 85 miles off the northeast coast
^of Siberia.

A chapter of Arctic ̂ 'explorer *Vilh-
*jalmur *Stefansson's 1925 book, "The
Adventure of *Wrangel Island" was
devoted to Ms. Johnson. *Stefansson
organized the expedition.

She was left alone on the island for
months caring for a member of ^the
party who contracted sc^urvy and la-
ter died. Three other members of t^he
expedition had set out e^arlier in 1923
to return to civilization. No ̂ trace of
thos^e men ever wa^s found.

The attempt to colon^i^ze *Wrangel Is-
land wa^s part of an interna^tional race
^to gain control o^f the nearly inacc^essi
bl^é bit of land in the Arctic Oc^ean.
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Great Earthquake Likely Off Alaska as Ocean Floor Slips
^CURI^NG t^he pa^st decade, in-

te^nsive monitorin^g of
e^ar t̂̂ h^qua^ke ac^t^ivity an^d^
ti^lti^n^g of the landscape on

the *Shum^a^gin Island^s sout^h of the
Al^aska Peninsula has i^ndicated deep
slip^pa^ge of t^he Pacific floor un^der
that ̂ zone, increasing stress a^nd mak^-^
ing a great earthquake mor^e likely.

T^he area has been ̂ fre^e of major
quakes far longer than most of the
rest of the zo^ne of frequent earth-
quake and volcanic activity along the
sout^h co^ast of Alaska and th^e Aleu-
tian Islands. The zone marks w^here a
plate of the ocean floor, known as the
Pacific Plate, is inexorably de ŝcend -̂̂
ing under a plate that forms Alaska
and the Aleutians.

For se^veral yea^rs seismologists at
Columbia Uni^versity's *Lamo^ot-Do-

T^he * t̂̂ t̂ rw *^Y^or̂ t *Tim^a/Oc t̂. * ĴS. Î S^O

*berty Geolo^gical Observatory have
been warning that within the next two
decades a very large earthquake î ŝ
likely to occur in the *"Shumagin
gap," where a relief of stress is long
over^du^e.

In the Oct. 21 issue of Science they
report that the apparent slippage at
great depths, now ̂ believed to have oc-
curred between 197̂ 8 a^nd 1980, would
have caused "an i^ncrease of stress on
the shallow locked portion of the plate
b^ou^ndary, bringing it clo^ser to rup-
ture in a great earthquake. *' *'

In the past, ea^r^th^qua^ke^s in this vi-
cinity ha ̂ »^re generated t^sunamis, ^giant
o^ce^an waves that have caused severe
dama^ge an^d loss of life as far away as
California a^nd Hawaii. In 19^46, an
earthquake on *Unimak Island, west
of the *Shuma^gins, toppled the Scotch
Cap lighthouse into t^he sea and
create^d one ̂ of the worst t^sunamis on
record.

Lines across the *Shuma^gin Islands,
usually *resurveyed yearly, have
shown tilti^ng of t^he land toward the
ocean side, presumably caused by the
drag of the descending plate. From
1̂ 978 to 1980 the tilt reversed, however,
a fact t^aken as ev^idence for al^most
three feet of slippa^ge at depths below
12 miles.

Because there had been no indic^a^-^
tion of stress relief from earthquakes
at shallo^wer depths, a major quake
may be immi^nent. A further ominous
sign, according to the report, has
been the quiesce^nce of Pavlov Vol-
ca^no nearby on the Alaska Peninsula.
Normally, it erupts more often than

: any other North American volcano.
Authors of the report were *Drs.

John *Beavan, *Eg^Ul *Hauksson, Ste-
phen *R. *McNutt, Roge^r *Bilham and
Klaus *H. J^a^cob.

Arctic Theory on Animal Origins Advanced Baby penguin^s

^sur^v^iveBy WALTER S^ULLIVA^N

*^I^btN .̂̂ » *Y^n^kT l̂m^M^/^S î̂ pt. 17,*1^Ш
The hypothesi^s that a^ncesto r̂̂ s of such

plant^s an^d animals a^s the giant *se-
*quioa, ^alli^gator^s, hor^ses an^d lemurs
appe^ar^e^d o^n the fri^n^ges of the Arctic
Ocean ̂ m^in^i^on.^« of y^ears before the^y ^did
^so at lower l̂ a^t îtudes has been ad^vanced
b^y t^he d îrector^s of two lea^din^g natural
hi^story museums and two o t̂her spe-
cialist^s.

The idea, which is bound to touch off
sc^ient^ific ^debate, is ba ŝe^d on a n^ew
^t^imet^able of evolution in the Fa^r North.
It appe^ared in yesterd^ay'̂ s î ŝ sue of the
ĵournal Science.
Ma^ny *^r^t^a^gt ̂ an^d an^imal specie^«, the

re^searchers say, m^ay ̂ f^i^rst ̂ h^av^e^
evolved in the Far North. T^hat they
once lived there is *nonco^ntro^versi^al. In
recent year^s their fo^ssil̂ s hav^e been
foun^d in such ble^ak pl̂ ac^es a^s *Elles-
*mere Island, northernmost of the
Cana^dian islands, ̂ and it is well ^k^n^own
that the polar region^s have been
warmer than today through much of
the earth's history.

However, the propo^sition th^at ̂ such
plants an^d anim^als actually evolv^ed on
the fringes of the A^rctic Oce^an is cer-
tain to encounter challenge. That,
ne^vertheless, is t^he ̂ ar^gument ̂ a^d-
vanced by Leo *J. *Hickey, director of
the *Peab^ody Mu^seum of N^atur^al H îs-
tory at Yale University; Rob^ert *M.
West, director of the Carnegie Museum
of Natural History in Pittsbu^r^gh; M^ary
*R. *Dawson, curato^r of v^ertebr^ate fos^-^
sils at the Carne^gie Mu^seum, and Duc^k^
*K. Choi, a specî a l̂î st in I^d^e^ntifyin^g fos-
^si^l p^o l̂le^n^s ^at Penn^s^ylvania St^ate Uni-
^v^ersity.

Bâ ŝ ê « ̂ o^n Fo^wl̂ ! Chr^o^nolo^gy

Th^ey believe ^some preh îsto^ric spe-
cî e ŝ, such as the ̂ d^a^wn redwood, a^nce ŝ-
t̂ or of tod^ay's l̂ ar̂ g^e ŝt livin^g tree^s, ap -̂̂
p^e^are^d in the Far North ̂ Some 18 m^u-
^t^to^n *year^sb^efore the^y *^a^o^o^e^ared in their
pre^s^ent ha^b^itat further ^south. Likewise
alligators, flying lemur^s, who^s^e clos^est
^mo^dern relatives are found in P^hilip-
pine jun^gles, and *coryphodons, ̂ grazing
bea^sts ab^out toe size of cow ŝ̂ , and the
little dawn horse, o^r *eahippus, all

roamed ^the Arctic long befor^e they
reached the south.

Thî s assertion is ̂ n^osed ̂ on a chronol-
ogy o^f the fossil bed^s ̂ d^erived from the
history of polarity reversals in the
earth's m^a^gnetic field*.

Such r^eversals occur at irregular î n-
t̂ erv^a l̂̂ s, r̂ ecko^ned in thousan^ds ̂ a^n^d mil-
lion^s o^f y^ears. Sediments or volcanic
roc^ks bein^g la î̂ d ̂ dow^n today ̂ ore becom^-^
in^g imprinted with a weak magnetic
^f^ield aligned ^with that of t^he earth.
When t̂ h^e polarity is s^witched, or when
t^he "North" n^ee^dle of a compass woul^d^
poî nt South, the de^po^sits are imprinted
^with *levei'̂ sed pol^a^r^ity.

Where th^e recor^d o^f rock deposits is
l̂ ong e^nough, layers of alternate po-
larity m^ake it po^ssible to coor^dinate
local readin^gs with others all over the
earth, readin^g the age of a particular
deposit lî k^e i^dentifying a particular
year in a slice of tree trunk.

This ̂ b^os now been done, the authors
report, in ̂ d^epo^sits alon^g Eureka Sound
between *Elle^smere and Axel *Heiberg
I^sland^s. Furthermor^e, they say, the rê -̂
^su^lti^n^g chro^nolo^gy has been confirmed

by the presence in a^ssociated deposit̂ s^
of oceanic fossil^s c^onsisting of mol
*lusks and *dinoflagellates, used world
wide for age correlations.

Their new chronology challenges the
orthodo^x position that the *perissodac-
*tyls, the ance^stors of the horse and
other large grazers, or^iginated in C^en-
tral America. In the journal article, the
authors stated, "On the basis of the
magnetic correla^t^ion we propose the
primary radia^t^ion, if not t^he origin, of
this group may well ha^ve taken place
not ̂ in th^e ^subtropice but in th^e Arc^t^ic,"

Citing the huge land area ̂ of the Arc-
tic and the special comb^inatio^n of pro-
long^ed summer dayli^ght with a pre^hî s-
toric mild climate, the^y said it was "at
least plau^sible^;' that thi^s currently In-
hospitable region "may ha^ve served as
the birthplace for important *biotic In-
n^ovations and for ma^jor groups that
later radiated to lower la^t^itudes."

early problem^s

Glacier^s c^ov^er about 3 percent of
Ala^sk^a.

Tran^s^-Alaska Pipeline ̂ delivers
*3-billionth barrel o^f crude oil

The thre^e-billionth barrel of
crude oil to be transported
through the Trans-Alaska Pip^e^-^
line arrived at the line's terminus
in *Valdez Thurs^day.

The milestone barrel arrive^d^
at ̂ 9:26 a.m., t^aking five days and
10 hours to make the 800-mile
journey from A^laska's North
Slope, accordin^g to *Alyeska
Pipeline Service Co. President
Frank *Turpin.

The pipeline transport^s about
1.̂ 6 million barrels per day, he
s^a îd — 1.5 million barrels from

the *Prudhoe Bay field, and
100,000 barrels from t^he *Kuparuk
field west of *Prudhoe.

The first b^arrel of North S l̂ope
crude was shipped through the
pipe nearly six year ago, on Aug.
1. 19̂ 77. Since then, more than
3,700 tankers have been loaded
with North Slope oil at the *Valdez
Termin^al, *Turpin said.

Oil transported through ^the
pipeline pro^vides about 1^8 per-
cent of total U.S. production, a^n^d^
about 11 percen^t of domestic con-
sumption, he said. ^Ju^l^y 2^2

S ân D î̂ ê go — The fir^st two
penguins hatched in Sea World's
new e^xhibit "The Pen^guin En-
counter" have ^survived prob-
lems of their early d^ays and are
getting fatter and ̂ f^luffier in a
nursery freezer.

"The^y're on ice ... They ^just
sit the^r^e," sa îd Sea World
spokeswo^man Ja^c^kie O'Connor.
"They are both in t^he nurs^ery
isolation ̂ free^zer, now chill̂ ed to
20 degree^s."

Both *K.O.^, who now weig^h^s al-
most *1^О^Д pound^s, and The K îd ,̂ a
hefty 7 1̂ -̂ 3 pounds, we^r^e ne-

^t^ted by their par^ents after
hatched ̂ in Se^ptember.

baby Emperors, who
^grow to be about three feet tall,
were initially kept warm in in -̂̂
fant *isolettes like those u^sed for
pre^mature human babies, th^en
transferred to cooler surround-
ings. "When they get too w^arm,
they actually begin to pant," ^sa^i^d^
Ms. O'Connor.

The baby birds won't be
placed back in the penguin ex-
hibit un^t îl January. They never
see their parents, but Ms. O '̂Con-
nor said they have stuffed to^ys in
the freezer with them.

"They s t̂̂ ill ha^ve the instinct to
be brooded, to lean up against
something that is a parent or as
good as a parent, so the stuff^ed
toys a r̂̂ e good for that," she sa îd.
"They also spend time stretching
and *strent^he^hin^g their flippers."
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Whales May Stun Prey With Noise

*IOW ̂ do ̂ whales catch their
prey? T^he process has been
^a mystery in t^he case o^f^
toothe^d whales sin^ce ma^-^

ri^ne creatures ̂ foun^d in their stomachs
show ̂ DO teeth mar^ks.

The explanation^, accor^ding to Ken-
neth ̂ Morris, professor of natural his-
tory at the ̂ University of C^ali^fornia at
Santa Cru^z, may lie in what he ^calls
his "big bang" theor^y: toothed whales
use intense bu^rst^s of soun^d to stun
their prey.

All 68 species of toothed whales (a
suborder that i^ncludes dolphi^ns as
well as g^iant sperm whale^s) use sound
to loc^ate their victims, as noted in the
university's Science Notes. Dr. ^Mor-
ris, a speciali^st in marin^e m^ammals,
believes t^his sound-gene^rat^in^g ability

may have evolve^d to sufficient inten-
sity to becom^e a weapon, and that
their t^eet^h have become vestigial or-
gans, li^ke the appen^di^x in human^s.

He points out that millions of years
ago thei^r common ancestor had a nar-
row, tapering jaw streamlined for
speed and bristling with long ro^ws of
sharp teeth. Yet many of to^day's *de-
*scendents seem poorly equippe^d for
hunting. "For some reason," he says,
^"they no longer need to surprise their
prey or entrap i^t ̂ quic^k^ly. *' *'

Giant squid ̂ found in the sto^machs of
mature whales show no bite mar^ks
and some have been seen to swim un-
harmed out of a whale's gaping jaws.
The male narwhal ha^s no teeth^, apart
from a single spiral tus^k that e^xtends
almost eight feet in fro^nt of it —

presumably more of an impediment
than an aid in catching the swift
shrimp on which it feeds.

"You look at these animals and you
wonder what's going on," Dr. *Norri^s^
says. "How in the world do they get
lunch?"

In the open sea there is no easy way
to determine the intensity of sounds
emitted by members of this group,
^k^nown as the *odontocetes. It is diffi-
cult to tell whether a sound came from
a nearby animal or was generated
with great strength by a more distant
whale. Some evidence from st^udies
with dolphins, belu^ga whal^es and pilot
whales, however, indicates that they
produce co^nsiderably more intense
sounds than had been believed.

Count^r^ies jo^in forces
to research perm^afrost
*^yCarol^Murko^wskj *^_ *.._^*_^„^. *,.*.^,., *^,^„ *^<^..^..^„..,^„^..,.^„,„. *...^j^i^u *„ *^...^-^-.i*ference on Permafrost, held in

.Fairbanks this week, closed with
word that the International Per-

by Ca^r^ol *^M^ur^kow^i^W^
Anchorage Times,

In the Soviet Union, mine *,WU1^U *^Ul^a^l *^u^^ *^„^,,.^„^.^. *^„ *^. *^„
shafts are stab^i^lized with *artifi- *mafrost Association had been *es-
*cially frozen earth. In Canada, *tablished.
cold ground is undisturbed by the
warm oil pipelines running above
it. In the United ̂ States^, buildings
and highways are built in areas
once considered unfit for con-
struction. And in the People's
Republic of China, railways are
beginning to snake across inhos-
pitably frozen terrain.

All those problems, and count-
less others, have been solved
with th^e help of permafrost re-
search. On Friday, the four coun-
tries made known the formation
of an interna^tional organization
dedicated to permafrost studies.

The fourth International *Con-

*The Canadian N^ational Re-
search Council will finance office
space and staff support for the
new or^ganization at the Univer-
sity of British Columbia. The
group's president is Pavel *Melni-
*k^ov, director of the Soviet Acad-
emy of Sciences' Permafrost In-
stitute at Yakutsk, Siberia. Vice
president of the group is Dr.
Troy *Pewe of Arizona State
University's De^partment of
Geology, who has more than 40
years experience in Alaskan per-
mafrost research. Canadian re-
search professor Ross *Mackay
will be secretar^y-^general.

Any country with a national
committee of scientists and engi-
neers working on permafrost will
be inv^ited to join and have two
members on the association
council. The ̂ group will provide
organization and *continu^jn^f^c^;su^o-
*port fò^t future perma^frost co^n-
férences.

The fourth conference, at the
^"University of Alaska-Fairbanks,
^drew more than 850 scientists
and engineers from 24 countries.

The Soviet Union has the lar-
gest amount of permafrost in the
world, followed by China, with
more than 68 percent, and Can-
ada, with about 50 percent. About
four-fifths of Alaska is underlain
by permafrost, classified as
ground that is ^32 degrees or
colder for at least two years.

*Al^f^f^ioug^t^t^
frost on *ea^r^t.h came with the las^»^
great glacial ̂ perio^d about 10,0^00
years ago, it continues to grow
under some conditions. Dr. Jerry
^'Brown, of the U.S. *Colc^f Regions
Laboratory in ^New Hampshire,
said that over the past two to
three decades permafrost has
formed in the mine tailings of
Fox, just north of Fairbanks.

"There are a few spots of re-
sidual permafrost in Anchorage
that can be very dangerous,"
*^Pewe said at the conference.
Much of the Fairbanks North
Star Borough sits atop pe^rma-
frost, he said.

The city of Fairbanks is built
on a *floo^dplain high in sand and
^gravel, and low in permafrost.
The hilltops and south-facing
slopes have no permafrost. But
outside the city limits, between
the river plain and the hills, is
lowland with silt, clay and "lots
of ice," *Pewe said.

"Build on that and down you
go" when warmth from the
building thaws the ground, which
then may sag, he said.

But overall in the United
States, "permafrost is primarily
an Alaskan problem, though it
e^xists in the mountains 'of the
Rockies," Bro^w^n said^. "It
doesn't get a ̂ great deal of atten-
tion."

Because it's not always con-
sidered a priority, permafrost re-
search must compete for funding
with other research programs.

Brown hopes to further th^e^
cause of permafrost research *b^j^r^
show^ing people in the Lower *4^#^
that they, too *oa^n benefit from
permafrost studies. He notes
that "many northern tier states
have ver^y deep frost in the
ground, three to six feet in some
areas in the winter. Under some
conditions, that creates major^-^
problems, such as freezing water
mains. People Outside could
learn a great deal" from study-
in^g ^permafrost.

Little
school op^en^s
A^s^socî a t̂̂ ed Р^и^м A^u^g. ^28

Nome ̂ — High school st^udents
on Little *Diomede Island at-
tended classes on ̂ the island for
the first time ever Monday.

The tiny island west of the *Se-
*ward Peninsula in the Bering
Strait i^s home to about 140 Es-
kimos, accordi^ng to the 19̂ 8̂ 0 fed-
eral census. The island residents,
who live mostly on walrus and
seal, have had to send their *chil^«^
*dren away to school in the past.
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Flier ^find^s^
polar trip
^^fanta^stic^'

^Dai^l^y News-^Mine^r^, *.Fair^oan^ks
N̂ov. 18

LOS ANGELES—Four hours an^d^
four minutes after leaving Fairbanks*,*
businesswoman and pilot Brooke
Knapp touched down in Los Angeles
this morning to complete the first trip
around the world and over both ^poles
in a business jet.

"It was the experience of a li^fe-
time—I mean fantastic," Knapp, 38,
said as she stepped from the *red-
*^white-and-blue *cra^'t.

Waiting with flowers on the tarmac
was her husba^nd, Financial Corp.
President Charles Knapp, and Allen
*Paulsan, president of *Gu^lfstream and
owner of the jet she piloted.

Knapp hugged her mother, then
headed into a hangar to accept a tele-
phone call from the White House.

President Reagan's comments
*^„•ould not be heard, but Knapp told
him, "We do our best, yes, sir. That's
what America is all about, meeting
challenges."

She added, "See you Tuesday,"
accepting his invitation to the White
House.

*Knapp's total time enrou^le was just
over 85 hours, which is about 24 more
t h a n she had hoped . She was
grounded for a day in Brazil by land-
ing gear *problen^js.

Knapp and the *$14-million Gulf-
stream III business jet, dubbed the
American Dream II, landed in Fair-
banks shortly after three o'clock this
morning, and were under way again
at 3:51 a.m., Fairbanks time. She
reached ̂ Los Angeles at 8:03 a.m.,
Fairbanks time.

Preparations for the trip included
the carving of a 10,000-foot runway on
the sea ice at *McMurdo Sound in
*Anarctica for a refueling stop.

The crew for the trip include^d two
copilots and two engineers, an obser-
ver from the National Aeronautic
Association to certify the flight, and a
*photogrpaher to record it all.

In addition to being a pilot and busi-
ness executive, Knapp is a summa
cum laude graduate of UCLA and
holds degrees from the Cordon Bleu
School of Cooking and L'Académie
Maxim in Paris, France.

She crossed the South Pole on Tues
day night and the North Pole this
^morning.
Other aircraft have made round-

the-world ^journeys via the poles. A
Pan Am Bo^ein^g 747 covered the route
In 54 ̂ hours and seven minutes in *Octo-

Worl^d^'s Eskimos
meet in Canada

July ^27
*Frobi^sher B^a^y, Northwest

Territories — The *Inuit *Circum-
*polar Conference, representing
Eskimos from Alaska, Green-
land and Canada, opened its third
General Assembly *tod^a^> with
native prayers, traditional songs
and an agenda ranging from folk
dancin^g to *^«uclear arms.

*Inuit is the name preferred
now by -many of the people
widely known as Eskimos, a
term some consider offensive.

The *Inuit *Circumpolar Confer-
ence, founde^d in 1977 in Barrow,
repres^ents the approximately
100,000 *Inuit in the three coun-
ties.

Organizers had hoped that
representatives of the several
thousand Siberian Eskimos
would be allowe^d to attend this
year for the first time, but the So -̂̂
viet government refused ^permis-
sion.

*ers, members of an advisory
body of elders and others partic-
ipating in the conference beg^an
arriving at *Frobisher Bay, an
inlet on Baf^fin Isl^and northeast
of Hudson Bay^, over the week-
end.

The influx of visitors has
taxed the facilities of this town of
2,400 people, just south of the
Arctic Circle, forcing the *Frob-
*isher Inn to house its guests four
or five to a room — and two
strangers to a bed.

Wor^kshops during the week
will hammer out language on
such issues as culture, transpor-
tation^, whaling, health, e^ducation
and environmental protection,
which could include a propos^al to
make the arctic a nuclear-free
zone.

"In the event of an outbreak
of a nuclear war, we would be in
the middle of everything,"
*Amagoalik said. "Now that the

of Canada has *ap-

Washin^gton Post

from
donors.

*^rCorp and

"I expect, as I'm sure you do, government or *^umaoa *nas *ap-
*that your efforts here will con- p^roved the testing of the cruise

*В^У RO^H^« *ju^iir.^1^» tribute significantly to further ̂ mi^ssile over the *Inu^it homeland,
promoting the rights, interest ̂ -w^e can no longer i^gnore it."

ber 1977. But Knapp's ̂ night was the and responsibilities of the *Inuit of Canada announced this week
first in a business jet. Greenland Alaska and Arctic *^" *woul^d *^?^H^?W *tests *^°^f *^ше *^u^-s^-

Canada," Canadian Health Min- *cru îse ^missile, which would be
ister Monique Begin told the as- ̂ la^unched from the High Arctic
*s^embly. ^a^n^d follow a path across the

Sate^llites are •transmitting Northwest Territories to a target
proceedings of th^e w^eek-long *ne^ar *ше Alberta-Saskatchewan
me^eting — with simultaneous border.
translation in English and four Many *Inuit also are concerned

Bra^vin^e It at - 128 6 *^°F *Inu^*^t ̂ dialects - to hundreds of ̂ that exploitation of arctic oil and
arctic villages natural gas *wUl damage the *frag-

*The principal goal of the as- *ile *e^™^r^onm.^«^rnt^'*^b°^0^> because of
•^и^н^к »̂ *ic ̂ t^* *^A^r^o^t^t ̂ « ̂ f^t *_ the *nsk of oil spills and because

At Antarctica Station,

MOSCOW, July 23 (AP)-Soviet ex- *sembly is to draft a *Circumpolar *^u*^

*piorers in An^tarctica, experiencing Arctic Policy to be ur^ged u^pon У «̂̂ " 4̂ "̂0 »̂1 «̂1 *^«^Çe-breaking would
conditions like "the eternal, cold o^f *^Ле *e^ov^e^m^m^en^t^e ̂ of ̂ i I *th^V^~^, ̂ disrupt animal migration,
outer space, "have recorded a tempera- *^"^~ *^w^nents 0^1 all three
t^ar^e of 128.6 degrees below zero Fa^hren- The 54 voting delegates to the
*heit, a record lo^w, the o^f^f^icial press There are 25,000 *Inuit in Can- assembly — ^18 each from Can-
agency ̂ Ч ass reported today. *ada, about 42,000 in Greenland — *ada. Greenland and the state of

It said the ̂ r^ecord wa^s registered ^where ^they are the majorit^y — Alaska — will confer around ^a^
Thursday on platinum t^hermometers and about 30,000 in Alaska. three-sided table in the town^'s
outside the Soviet researc^h station Vos- About 500 observers, perform- high school ^gymnasium,
*tok, where the previous record, 126.9
below, was recorde^d on Aug. 2^4, I9^60.

*КА1ЛА^МЛТ *NUNAAT
*^ск^ом^л^м^о

*: *IKAIAALUT *«^4^»^*^i
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^NEW ZE^ALAN^D

NEW ^ZEAL^A^ND

NE^W Z^E^ALA^N^D

Because of its geographical position, New Zealand has been
used as a staging point for many Antarctic expeditions and this
has forged close links with the southernmost continent. New
Zealand's involvement in Antarctica is the topic of a special
stamp issue featuring 4 stamps depicting areas in which some
of the most important studies are currently being made —
geology, biology, *glaciology and meteorology.

New Zealand geologists have for many years conducted
study programmes of the Beacon Supergroup rock formations of
Shapeless Mountain seen on the *^24c stamp and *Mt Fleming at
the head of the Wright Valley in the Dry Valley region of
Antarctica.

New Zealand scientists have also contributed to extensive
research of seal colonies like that shown on the *40c stamp.
These colonies abound in the Ross Dependency and in the
coastal areas of Ross Island.

*"Winkie" drilling equipment seen on the *58c stamp has been
used by scientists for a drilling programme in the Lower Taylor
Valley. Core samples obtained from drill holes ranging in depth
between 80 and 120 metres have, after analysis, added
considerably to the geological knowledge and history of the
region.

Both New Zealand's Scott Base and *Vanda Station in the
Dry Valley's region of Antarctica conduct important
meteorological studies of the type seen on the *70c stamp.
These include daily climatic observations along with continuous
wind, temperature and pressure recordings. These observations
provide data which is regularly transmitted to the New Zealand
Meteorological Service.

25th Antarctic team
lea^ves aboard ne^w shi^p

AMERICAN SOCIETY OF
POLAR PHILATELISTS

American Society of
Polar Philatelists *(ASPP)
is a nearly 30-year-old
international or^ganization
of polar enthusiasts who
are ̂ a^lso interested in the
postal history of the
re^gion. Its award-winning
journal, ICE CAP NEWS,
contains news of contempo-
rary polar activity, as
well as retrospective
examinations of polar
history and the postal
history (covers and stamps)
it spawned.

The bimonthly, profes-
sionally edited publication
regularly prints scores of
articles, features and news
reports that complement
what might appear in
POLAR TIMES.

Some of the articles
actually contain informa-
tion that provides the
first enlightenment of a
certain subject. A number
of informational discov-
eries can be found in its
issues.

Subscriptions (Six
issues/year) from S. *H.
*Jacobson, Secretary, *ASPP,
P.O. Box 945, *Skokie, IL
60077 *($12/yr., sample
copy $2.00).

Japan's 25th Antarctic ob-
servation team left Tokyo's
*Harumi Pier for *Sho^wa Base
Monday morning aboard an
advanced ship^, *Shirase, being
^used for the first time in an
Antarctic mission.

The 11.600-ton *Shira^se,
capable of breaking ice 1.5
meters thick, ha^s capacities
double tho^se of the re^tired
Fuji. It is also equipped
with various kinds of elec-
tronic devices.

The *47-membe^r observation
team, led by *Takeo *Hirasawa^.^
will continue international
joint rese^arch on the marine
ecosystem of Antarctica and
mak^e the first overland searc^h

for a candidate site on ̂ which
to open Japan'^s third base on
the continent.

To this end, the departure
of the group was moved up
by about 10 days from the
usual departure time in late
November. After unloading
supplies at *S^bowa Base in late
December^, th^e *Shirase will
head for a candidate site for
a new base in the east Queen.
Maud Lan^d area about 600
kilometers away. The team
is ̂ scheduled to build what will
be the predecessor of the third
bas^e.



In northern Vict^oria Land a *UH-1N helicop-
ter lands near a Scott tent, one of the tents
used by U. *S. scientists working in remote
areas of Antarctica. The tent is pyramid
shaped, stable in h^igh ^winds, and can be
erected quickly.

*NS^F pho^to ̂ by RUSS Kinne

*NSF photo by RUSS Kinne
At fie^ld camps in Antarctica, snow ca^ves are constructed to store frozen foods. Above Dennis
Miller, an employee of the support contractor ITT Antarctic Services, Inc., checks food sup-
plies at the Dome C field camp during the 1981-1982 austral summer.

*NSF photo b^y R^U^SS Kinne.

Two geologists and a biologist prepare to leave their main camp to collect data in northern Victoria Land. To reach remote areas of
the continent, scientists use motor toboggans and sleds for transportation.
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