
antarc
[]NEI

tic

[I OFTHE
IIUNITED
U STATES

June 1979	 National Science Foundation	Volume XIV—Number 2

U.S. Navy photo by Greenwood

A group of skuas rest on the snow near McMurdo Station. Skuas are among the bird
species indigenous to Antarctica, all of which are protected by the Antarctic Conser-
vation Act of 1978.

Regulations to implement Antarctic
Conservation Act of 1978 now in force

The National Science Foundation, as directed by the Antarctic Conservation
Act of 1978 (Public Law 95-541), has developed regulations that implement
the "Agreed Measures for the Conservation of Antarctic Fauna and Flora" for
all United States citizens. The Agreed Measures, developed in 1964 by the Ant-
arctic Treaty Consultative Parties, recommended establishment of a permit
system for various activities in Antarctica and designation of certain mammals
and certain geographic areas as re-
quiring special protection. The	specially protected areas and sites of
regulations establish such a permit	special scientific interest. The regula-
system and a way to designate	tions were presented for public com-

ment in draft form in the 6 March
1979 Federal Register. They appeared
in final form in the 7 June 1979
Federal Register and are printed in
this issue of Antarctic Journal of the
United States in their final form. They
are effective 1 July 1979, in advance
of the 1979-80 field season.

The purpose of the regulations is
to conserve and protect the mam-
mals, birds, and plants of Antarctica
and the ecosystem upon which they
depend. To that end, unless the
following activities are specifically
authorized by permit, it is unlawful:

• to take any mammal or bird
native to Antarctica (note that
"take" means "to remove,
harass, molest, harm, pursue,
hunt, shoot, wound, kill, trap,
capture, restrain, or tag" any
native mammal or bird or to
attempt to engage in such con-
duct)

• to collect any plant native to
Antarctica in a specially pro-
tected area

• to enter any specially protected
area or certain sites of special
scientific interest

• to import into or export from
the United States any mammal
or bird native to Antarctica or
any plant collected in a
specially protected area

• to introduce into Antarctica
any nonindigenous plant or
animal.

The Antarctic Conservation Act of
1978 mandates civil and criminal
penalties for noncompliance with
the regulations.
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Dr. Elmer Birney of the University of Minnesota tags a Weddell seal for population and
behavior studies, using tags carried by Jan Eldridge (right). Harry Phillips of Holmes
& Narver Inc.. assists.

All mammals and birds normally
found in Antarctica, excluding
whales regulated by the Interna-
tional Whaling Commission, are
designated as native mammals or na-
tive birds. Activities involving these
mammals or birds require a permit.
Areas of outstanding ecological in-
terest are designated as Specially
Protected Areas. No one may enter
these areas or collect any native
plants in these areas without a per-
mit. Areas of unique scientific value
that need protection from inter-
ference are designated as Sites of
Special Scientific Interest. Entry into
certain of these areas without a per-
mit is prohibited.
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Editor Richard P. Muldoon

Antarctic Journal of the United
States, established in 1966, reports
on U.S. activities in Antarctica and
related activities elsewhere, and on
trends in the U.S. Antarctic Program.
It is published quarterly (March,
June, September, and December)
with a fifth annual review issue in
October, by the Division of Polar
Programs, National Science Founda-
tion, Washington, D.C. 20550.
Telephone: 202/632-4076.

Subscription rates are $7.50 per five
issues, domestic, and $9.50 per five
issues, foreign; single copies are
$1.10 ($1.40 foreign) except for the
annual review issue, which is $3.50
($4.50 foreign). Address changes and
subscription matters should be sent
to the Superintendent of Documents,
U.S. Government Printing Office,
Washington, D.C. 20402.

The director of the National Science
Foundation has determined that the
publication of this periodical is
necessary in the transaction of the
public business required by law of
this agency. Use of funds for printing
this periodical has been approved by
the director of the Office of Manage-
ment and Budget through 30
September 1979.

The permit system is described in
the regulations. To obtain a permit,
each applicant must provide the
scientific names and numbers of na-
tive mammals or birds to be taken,
including age, size, sex, and condi-
tion (e.g., pregnant or nursing) or
the scientific names and numbers of
native plants to be collected in a
specially protected area. Each appli-
cant must include a complete
description of the location, the time
period, and the manner of taking or
collecting specimens. If the speci-
mens are to be imported into the
United States, the applicant must
also indicate the ultimate disposition
of the materials.

Permits for taking or collecting
mammals, birds, or plants will be
issued by the Director of the Na-
tional Science Foundation or his
designated representative. Each per-
mit will be evaluated in terms of the
objective of the Antarctic Conserva-
tion Act, that is, the conservation
and protection of antarctic flora and
fauna and the antarctic ecosystem.
Permits issued under these regula-
tions (or copies of them) must be
held in the possession of those
authorized to engage in a permitted
action. The permits must be dis-
played upon request to any person
responsible for enforcing the regula-
tions.

Anyone who knowingly commits
an act prohibited b y the Antarctic
Conservation Act of 1978 is liable to
a civil penalty of up to $10,000 tor
each violation. If the violation was
committed without knowledge of the
regulations, the tine will not exceed
$5,000. Criminal penalties for willful
violation of the regulations may in-
volve a fine of up to $10,000 and/or
imprisonment for not more than I
year.

The Antarctic Conservation Act of
1978 does not supersede the Marine
Mammal Protection Act of 1972, the
Endangered Species Act of 1973, or
the Migratory Bird Treaty Act. Per-
mit applications involving native
mammals or native birds covered by
these acts will be forwarded by NSF
to the agencies that administer them.
If a proposed activity involves ap-
proval under more than one law,
then the activity must satisfy the
conditions of all applicable laws or a
permit cannot be granted. Even if a
permit is approved by other ap-
propriate agencies, the Director of
the National Science Foundation still
must decide whether to issue a per-
mit according to the requirements of
the Antarctic Conservation Act of
1978.

These regulations amend Title 45
of the Code of Federal Regulations
by adding Part 670, which reads as
follows.

U.S. Navy photo by Douglas K Nort.11
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Subpart A-Introduction

670.1 Purpose of regulations.
The purpose of these regulations

is to conserve and protect the native
mammals, native birds and native
plants of Antarctica and the
ecosystem upon which they depend
and to implement the Antarctic Con-
servation Act of 1978, Public Law
95-541.

670.2 Scope.
These regulations apply to: (a)

Taking any mammal or bird native to
Antarctica,

(b) Collecting any plant native to
Antarctica in a specially protected
area,

(c) Entering any specially pro-
tected area or site of special scientific
interest.

(d) Importing into or exporting
from the United States any mammal
or bird native to Antarctica or any
plant collected in a specially pro-
tected area, and

(e) Introducing into Antarctica
any non-indigenous plant or animal.

670.3 Definitions.
In this Part:
"Act" means the Antarctic Con-

servation Act of 1978, Public Law
95-541, 92 Stat. 2048 (16 U.S.C. 2401
et seq.)

"Agreed Measures" means the
Agreed Measures for the Conserva-
tion of Antarctic Fauna and Flora, as
recommended for approval at the
Third Antarctic Treaty Consultative
Meeting, and as amended in accord
with Article IX (1) of the Treaty.

"Antarctica" means the area
south of 60 degrees south latitude.

"Collect" means to cut, sever, or
move any native plant, or to attempt
to engage in any such action.

"Director" means the Director of
the National Science Foundation, or
an officer or employee of the Foun-
dation designated by the Director.

"Foreign person" means any in-
dividual who is a citizen or national
of a foreign nation; any corporation,
partnership, trust, association or
other legal entity existing or
organized under the laws of a
foreign nation; any department,
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U.S. Navy photo by Michael W. Leavitt
Emperor penguins, about one year old, near McMurdo Station.

agency, or other instrumentality of
any foreign nation and any office,
employee, or agent of any such in-
strumentality.

"Management plan" means the
restrictions applicable to activities in
Sites of Special Scientific Interest.

"Native bird" means a member of
any species of the class A yes, which is
indigenous to Antarctica or occurs
there through natural agencies of
dispersal that is designated in Sub-
part D of this Part. It includes any
part, product, egg, or offspring of or
the dead body or parts thereof ex-
cluding fossils.

"Native mammal" means a mem-
ber of any species of the class Mam-
malia, except species regulated by
the International Whaling Commis-
sion, which is indigenous to Antarc-
tica or occurs there through natural
agencies of dispersal that is desig-
nated in Subpart D of this Part. It in-
cludes any part, product, egg, or
offspring of or the dead body or parts
excluding fossils.

"Native plant" means any kind of
vegetation at any stage of its its life
cycle indigenous to Antarctica or oc-
curring there through natural agen-
cies of dispersal, including seeds but
excluding fossils, that is designated
in Subpart F of this Part.

"Site of Special Scientific Interest"
means an area of unique value for
scientific investigation designated in
Subpart H of this Part as needing
protection from interference.

"Specially Protected Area" means
an area of outstanding scientific or
ecological interest designated in Sub-
part C of this Part.

"Specially Protected Species"
means any species of native mammal
or native bird that is approved by the
United States for special protection
under the Agreed Measures and is
designated in Subpart E of this Part.

"Take" means to remove, harass,
molest, harm, pursue, hunt, shoot,
wound, kill, trap, capture, restrain,
or tag any native mammal or native
bird, or to attempt to engage in such
conduct.

"Treaty " means the Antarctic
Treaty signed in Washington, D.C.,
on December 1, 159.

"United States" means the several
States of the Union, the District of
Columbia, the Commonwealth of
Puerto Rico, American Samoa, the
Virgin Islands, Guam, and the Trust
Territory of the Pacific Islands, in-
cluding the Government of the
Northern Mariana Islands.

"United States citizen" means any
individual who is a citizen or na-
tional of the United States; any cor-
poration, partnership, trust, associa-
tion, or other legal entity existing or
organized under the laws of any of
the United States; any department,
agency, or other instrumentality of
the Federal Government or of any
State; and any officer, employee, or
agent of any such entity or instru-
mentality.

Subpart B—Prohibited Acts,
Exceptions

670.4 Prohibited acts.
Unless a permit has been issued

pursuant to Subpart C of this part or
unless one of the exceptions stated in
670.5 through 670.8 is applicable, it
is unlawful to commit, attempt to
commit, or cause to be committed
any of the acts described in
paragraphs (a) through (h) of this
section.

(a) Taking any native mammal or
native bird. It is unlawful for any
United States citizen to take within
Antarctica any native mammal or
native bird.

(b) Collecting native plants. It is
unlawful for any United States
citizen to collect a native plant in a
specially protected area.

(c) Entry into designated area. It is
unlawful for any United States
citizen to enter any specially pro-
tected area or to enter certain sites of
special scientific interest.

(d) Possession and transfer of native
mammals, plants or birds. It is
unlawful for any United States
citizen wherever located or any
foreign person while within the
United States to possess, sell, offer
for sale, deliver, receive, carry,
transport, or ship by any means
whatever any native plant collected
in a specially protected area, or any
native mammal or native bird taken
in Antarctica.

(e) Import into or export from the
United States. It is unlawful for any
United States citizen wherever lo-
cated or any foreign person while
within the United States to import
into the United States or export from
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the United States any native mam-
mal or native bird or any native
plant collected in a specially pro-
tected area.

(1) Introduction of non-indigenous
animals and plants into Antarctica. It is
unlawful for any United States
citizen to introduce into Antarctica
any animal or plant that is not in-
digenous to Antarctica as specified in
Subpart J of this part, except as pro-
vided in 670.7 and 670.8.

(g) Violation of regulations. It is
unlawful for any United States
citizen wherever located or any
foreign person while within the
United States to violate the regula-
tions set forth in this Part.

(h) Violation of permit conditions. It
is unlawful for any permit holder,
whether or not a United States
citizen, to violate any term or condi-
tion of any permit issued under Sub-
part C of this Part.

670.5 Exceptions in extraordinary
circumstances.

(a) litinian life. No act described in
670.4 shall be unlawful if committed
under emergency circumstances to
prevent the loss of human life.

(b)Aiding or salvaging native mam-
mals or native birds. The prohibition
on taking shall not apply to taking
native mammals or native birds if
such action is necessary to:

(1) Aid a sick, injured, or
orphaned specimen;

(2) Dispose of a dead speci-
men; or

(3) Salvage a dead specimen
which may be useful for scientific
study.

(c) Reporting. Any actions taken
under the exceptions in this section
shall be reported promptly to the
Director.

670.6 Prior possession exception.

(a) Exception. 670.4 shall not apply
to (1) any native mammal, bird, or
plant which is held in captivity on or
before October 28, 1978, or (2) any
offspring of any such mammal, bird,
or plant.

(b) Presumption. With respect to
any prohibited act set forth in 670.4
which occurs after April 29, 1979,
the Act creates a rebuttable
presumption that the native mam-
mal, native bird, or native plant in-
volved in such act was not held in
captivity on or before October 28,
1978, or was not an offspring re-
ferred to in paragraph (a) of this sec-
tion.

670.7 Food exception.

Paragraph (f) of 670.4 shall not
apply to the introduction of animals
and plants into Antarctica for use as
food so long as animals and plants
used for this purpose are kept under
controlled conditions. This exception
shall not apply to living non-in-
digenous species of birds.

670.8 Foreign permit exceptions.

Paragraphs (d) and (f) of 670.4
shall not apply to transporting,
carrying, receiving, or possessing na-
tive mammals, native plants, or na-
tive birds or to the introduction into
Antarctica of non-indigenous
animals and plants when conducted
by an agency of the U.S. Government
on behalf of a foreign national
operating under a permit issued by a
foreign government to give effect to
the Agreed Measures.

I.;
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Adlie penguin and chicks, about 7 to 8 weeks old, at Cape Royds.

Antarctic researchers take note
The regulations that implement the Antarctic Conservation Act of 1978

apply to all United States citizens and to those foreign nationals who are
affiliated with the United States Antarctic Research Program. It is impera-
tive that all those involved in the United States Antarctic Research
Program be familiar with the regulations and be in complete compliance
with them at all times.

Researchers who think they may need a permit for their activities in the
1979-80 field season should contact the Division of Polar Programs as
soon as possible if they have not already done so. Permit forms and in-
structions are available from the Permit Office, Division of Polar
Programs, National Science Foundation, Washington, D.C. 20550.
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Subpart C—Permits
670.9 Applications for permits.

(a) General content of permit ap-
plications. All applications for a per-
mit shall be dated and signed by the
applicant and shall contain the
following information:

(1) The name and address of the
applicant;

(i) Where the applicant is an
individual, the business or institu-
tional affillation of the applicant;
and

(ii) Where the applicant is a
corporation, firm, partnership, in-
stitution, or agency, either private or
public, the name and address of its
president or principal officer.

(2) The scientific names and the
numbers of native plants to be col-
lected in a specially protected area;
or the scientific names and the num-
bers of native mammals or native
birds to be taken;

(3) A description of the native
mammals, native birds, or native
plants to be taken or collected, in-
cluding as appropriate the age, size,
sex, and condition, e.g., whether
pregnant or nursing;

(4) A complete description of the
location, time period, and manner of
taking or collecting, including the
proposed access to the location;

(5) Whether the native mammals,
birds, or plants, or parts of them are
to be imported into the United States,
and if so, their ultimate disposition;

(6) Where the application is for
the introduction of non-indigenous
plants and animals, the scientific
name and the number to be in-
troduced;

(7) Whether agents as referred to
in 670.12 will be used; and

(8) The desired effective date of
the permit.

(h) Content of specific permit ap-
plications. In addition to the general
information required for permit ap-
plications set forth in this subpart,
the applicant must submit additional
information relating to the specific
action for which the permit is being
sought. These additional require-
ments are set forth in the sections of
this part dealing with the subject

matter of the permit applications as
follows:

Native Mammals and Native Birds-
670.16.

Specially Protected Species-670.21.
Native Plants-670.26.
Specially Protected Areas-670.29.
Sites of Special Scientific Interest-

670.33.
Import into or Export from the U.S.-

670.38.
Introduction of Non-Indigenous

Plants and Animals-670.42.

NSI- photo by P. C. Harp.,
Gentoo penguin on Antipodes Island.

(c) Certification. Applications for
permits shall include the following
certification:

I certify that the information submit-
ted in this application fora permit is com-
plete and accurate to the best of my
knowledge and belief. An y false state-
ment will subject me to the criminal
penalties of IS U S.C. 1001

(d) Address to which applications
should he sent. Each application shall
be in writing, addressed to: Permit
Office, Division of Polar Programs,
National Science Foundation, Wash-
ington, D.C. 20550.

(e) Sufficiency of application. The
sufficiency of the application shall be
determined by the Director. The
Director may waive any requirement
for information, or require such ad-
ditional information as determined
to he relevant to the processing of the
application.

(f) Withdrawal. An applicant may
withdraw the application at any
time.

(g) Publication of permit applica-
tions. The director shall publish
notice in the Federal Register of each
application for a permit. The notice
shall invite the submission by in-
terested parties, within 30 days after
the date of publication of the notice,
of written data, comments, or views
with respect to the application. In-
formation received by the Director as
a part of any application shall be
available to the public as a matter of
public record.

670.10 General issuance criteria.

Upon receipt of a complete and
properly-executed application for a
permit and the expiration of the ap-
plicable public comment period, the
Director will decide whether to issue
the permit. In making this decision,
the Director will consider, in addi-
tion to the specific criteria set forth
in the appropriate subparts of this
Part:

(a) Whether the authorization re-
quested meets the objectives of the
Act and the requirements of these
regulations;

(h) The judgment of persons hav-
ing expertise in matters germane to
the application; and

(c) Whether the applicant has
failed to disclose material informa-
tion required or has made false state-
ments about any material fact in con-
nection with his application.

670.11 Permit administration.

(a) issuance of perni its, The Direc-
tor may approve an application in
whole or in part. Permits shall he
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issued in writing and he signed by
the Director. Each permit may con-
tain such terms and conditions as are
consistent with the Act and this part.

(h) Denial. The applicant shall he
otilied in writing of the denial of

-my permit request or part of a re-
quest, and the reason for such denial.
If authorized in the notice of denial,
the applicant may submit further in-
formation, or reasons why the per-
mit should not be denied. Such
further submissions shall not be con-
sidered a new application.

(c) Amendment of applications or
permits. An applicant or permit
holder desiring to have any term or
condition of his application or per-
mit modified must submit full
justification and supporting infor-
mation in conformance with the pro-
visions of this subpart and the sub-
part governing the activities sought
to be carried out under the modified
permit. Any application for
modification of a permit that in-
volves a material change beyond the
terms originally requested will nor-
mally be subject to the same pro-
cedures as a new application.

(d) Notice of issuance or denial.
Within 10 days after the date of the
issuance or denial of a permit, the
Director shall publish notice of the
issuance or denial in the Federal
Register.

(e) Agents of the permit holder. The
Director may authorize the permit
holder to designate agents to act on
behalf of the permit holder.

(f) Marine mammals, endangered
species and migratory birds. If the
Director receives a permit applica-
tion involving any native mammal
which is a marine mammal as
defined by the Marine Mammal Pro-
tection Act of 1972 (16 U.S.C.
1362(5)), any species which is an en-
dangered or threatened species
under the Endangered Species Act of
1973 (16 U.S.C. 1531 et seq.), or any
native bird which is protected under
the Migratory Bird Treaty Act (16
U.S.C. 701 et seq.), the Director shall
submit a copy of the application to
the Secretary of Commerce or to the
Secretary of the Interior, as appropri-
ate. If the appropriate Secretary
determines that a permit should not
be issued pursuant to any of the cited
acts, the Director shall not issue a

permit. The Director shall inform the
applicant of any denial by the ap-
propriate secretary and no further
action will be taken on the applica-
tion. If, however, the appropriate
Secretary issues a permit pursuant to
the requirements of the cited acts, the
Director still must determine
whether the proposed action is con-
sistent with the Act and these regula-
tions.

670.12 Conditions of permits.

(a) Possession of permits. Permits
issued under these regulations, or
copies of them, must be in the
possession of persons to whom they
are issued and their agents when
conducting the authorized action.

(b) Display of permits. Any permit
issued shall be displayed for inspec-
tion upon request to the Director,
designated agents of the Director, or
any person with enforcement
responsibilities.

(c) Filing of reports. Permit holders
may be required to file reports of the
activities conducted under a permit.
Reports shall be submitted to the
Director not later than June 30 for
the preceding 12 months.

670.13 Modification, suspension,
and revocation.

(a) The Director may modify, sus-
pend, or revoke, in whole or in part,
any permit issued under this section:

(1) In order to make the permit
consistent with any change to any
regulation in this part made after the
date of issuance of the permit;

(2) If there is any change in
conditions which makes the permit
inconsistent with the purpose of the
Act and these regulations; or

(3) In any case in which there
has been any violation of any term or
condition of the permit, any regula-
tion in this part, or any provision of
the Act.

(b) Whenever the Director pro-
poses any modifications, suspension,
or revocation of a permit under this
subsection, the permittee shall be
afforded opportunity, after due
notice, for a hearing by the Director
with respect to such proposed
modification, suspension, or revoca-
tion. If a hearing is requested, the ac-
tion proposed by the Director shall
not take effect before a decision is
issued by him after the hearing,

L 4
U. S. Navy photo by K. K. Thornaley

Weddell seal on the sea ice near McMurdo Station.
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unless the proposed action is taken
by the Director to meet an emergen-
cy situation.

(c) Notice of the modification,
suspension, or revocation of any per-
mit by the Director shall be
published in the Federal Register
within 10 days from the date of the
Director's decision.

670.14 [Reserved]

Subpart D—Native Mammals
and Native Birds

670.15 Specific issuance criteria.

With the exception of specially
protected species of mammals and
birds designated in Subpart E of this
part, permits to take a mammal or
bird in Antarctica designated as a na-
tive mammal in 670.17 or as a native
bird in 670.18 may be issued:

(a) Only for the purpose of pro-
viding: (1) Specimens for scientific
study or scientific information, or

(2) Specimens for museums,
zoological gardens, or other educa-
tional or cultural institutions or
uses;

(b) Shall ensure, as far as possible,
that: (1) No more native mammals
or native birds are taken in any year
than can normally be replaced by

natural reproduction in the follow-
ing breeding season, and

(2) The variety of species and the
balance of the natural ecological
systems within Antarctica are main-
tained; and

(3) The authorized taking,
transporting, carrying, or shipping
of any native mammal or native bird
is carried out in a humane manner.

670.16 Contents of permit applica-
tions.

In addition to the information re-
quired in Subpart C of this part, an
applicant seeking a permit to take a
native mammal or native bird shall
include a complete description of the
project including the purpose of the
proposed taking, the use to be made
of the native mammals or native
birds, and the ultimate disposition of
the native mammals or native birds.
Sufficient information must be pro-
vided to establish that the taking,
transporting, carrying, or shipping
will be humane.

670.17 Designation of native mam-
mals.

The following are designated na-
tive mammals:
Dolphin:

Hourglass Lagenorhynchus crucigt'r

Seal:
Craheater Lohodon carcinophagus.
Elephant Miroun,c,'a leonina.
Kerguelen fur Arctocephalus gazella. *

Leopard Hydrurga leptonyx.
Ross Oininatophoca rossi. *

Weddell Leptonychotes wt'ddelli.

Whales:
Arnoux's Beaked Bern rdius arnuxii.
Killer Orcinus orca.
Long-finned Pilot Globiceph

inelnena.
Southern Bottlenose Hyperoo

plan ifrons.

670.18 Designation of native birds.

The following are designated na-
tive birds:
Albatross:

Black-browed Dionu'dea melanophris.
Gray-headed Dioinedea chrysostoina.
Light-mantled Sooty Phoebetria

pal/k'brata.
Wandering Dionedea exulans.

Fulmar:
Northern Giant Macronectes ha/li.
Southern Fulniarus g lacialoides,
Southern Giant Macronectes giganteus

*These species of mammals have been
designated as specially protected species
and are sub j ect to Subpart E of this part.

ala
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Skua chick.
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U.S. Navy photo by Howard Weingar

Giant petrel.

NSF photo by Robert J. Hofmann

Blue-eyed shag.

U S Navy photo by Douglas K. Nortell

Gull:
Southern Black-hacked Lariis

(i(fl?i litlCiIli Its.

Jaeger:
Parasitic Stercora ri us pa rasiticits.
Poma rifle Sti'rcora ri us ponia ri ntis.

Penguin:
Addle Ptgoscelis adt'!iat'.
(hinstrap 111f'osceIis antarctica.
Emperor Aptenodttes forstt'ri.
(;entoo Py'osct'1is papua.
King A ptt'nodytt's J?ata'i)fl lCii5.

Macaroni End yptt's cliryso!opl;us
Rockhopper Eudtiptes crestatus.

Petrel:
Antarctic Tlialassoica antarctica.
Black-bellied Storm Frecetta tropica.
Blue I-ialobacna cac'rulea.
Gray Proct'Ila na cinL'rea.
Great-winged Pt trod ronia tnncropft'ra.
Kerguelen Pterodroina brez':rostris.
Mottled Pterodroina int'xpectata.
Snow Patodroina n i tea.
Soft-plumaged Pterodroina n,ol/is.
South-Georgia Diving Pelt'canoidt's

"5.
White-bellied Storm Fre't'tta grallaria.
White-chinned Procellaria aequinoc-

tialis.
White-headed Pterodrotna lesson i.
Wilson's Storm Ocean,tt's oceanicus.

Pigeon:
Cape Daption capt'nse.

Pintail:
South American Yellow-billed Anas

c't'on:ca spinicauda.

['rio n:
Antarctic Pachyptila desolata.
Narrow-billed Pachyptila heicheri.

Shag:
Blue-eyed Phalacrocorax atriceps.

Shea rwater:
Sooty Puff inns yriseus,

Skua:
Brown Catharacta lonnherg:.
South Polar Catharacta maccorynucki.

Swallow:
Barn 111'rundo rustica.

Shea thbill:
American Chionis alba.

Tern:
Antarctic Sterna zittata.
Arctic Sterna paradisaea.

670.19 [Reserved]

Subpart E—Specially Protected
Species of Mammals and Birds

670.20 Specific issuance criteria.

Permits authorizing the taking of
mammals or birds designated as a
specially protected species of mam-
mals and birds in 670.22 may only be
issued if

(a) There is a compelling scientific
purpose for such taking;

(b) The actions allowed under any
such permit will not jeopardize the
existing natural ecological system, or
the survival of that species; and

(c) The authorized taking,
transporting, carrying, or shipping
of any native mammal or native bird
is carried out in a humane manner.

670.21 Content of permit applica-
tions.

In addition to the information re-
quired in Subpart C of this part, an
applicant seeking a permit to take a
specially protected species shall in-
clude the following in the applica-
tion:

(a) A detailed scientific justifica-
tion of the need for taking the
specially protected species, including
a discussion of possible alternative
species;

(b) Information demonstrating
that the proposed action will not
jeopardize the existing natural
ecological system or the survival of
that species; and

(c) Information establishing that
the taking, transplanting, carrying,
or shipping of any native mammal or
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native bird is carried out in a
humane manner.

670.22 Designation of specially
protected species of mammals and
birds.

The Act states that the Director
shall designate as a specially pro-
tected species any native species of
mammal or bird which is approved
by the United States for special pro-
tection under the Agreed Measures.
The following two species have been
so approved and are hereby desig-
nated specially protected species:

Common Name and Scientific Name
Kerguelen Fur Seal Arctocephalus tro-

pica/es gaze/la.
Ross Seal Ommatophoca rossi.

670.23 [Reserved]

Subpart F—Native Plants
670.24 Specific issuance criteria.

Permits authorizing the collection
of any native plant designated in
670.26 from a specially protected
area designated in 670.30 may be
issued only if

(a) There is a compelling scien-
tific purpose for such collection
which cannot be served elsewhere,
and

(b) The actions allowed under any
such permit will not jeopardize the
natural ecological system existing in
that area.

670.25 Content of permit applica-
tions.

In addition to the information re-
quired in Subpart C of this part, an

applicant seeking a permit to collect
a native plant in a specially protected
area shall include the following in
the application:

(a) A detailed scientific justifica-
tion of the need for the collection, in-
cluding a discussion of alternatives;
and

(b) Information demonstrating
that the proposed action will not
jeopardize the unique natural
ecological system existing in that
area.

670.26 Designation of native
plants.

All plants found in Antarctica are
designated native plants, including:

Fungi
Vascular Plants

Specially protected areas

Permits authorizing entry into
specially protected areas may be
issued only if there is a compelling
scientific purpose for entry and
only if the actions allowed under
the permit will not jeopardize the
natural ecological system of the
area. Specially protected areas, as
listed in 670.30 of the regulations,
are:

(a) Taylor Rookery,
MacRobertson Land (67050'S,
60°50'E). This area contains a col-
ony of emperor penguins (Ap-
tenodytes forsteri) which is one of
the few, and probably the largest,
of the known colonies of this
species located wholly on land. The
area consists of the whole of the
northernmost rock exposure on the
eastern side of Taylor Glacier.

(b) Rookery Islands, Holme Bay
(67°37'S, 62°33'E). This area con-
tains breeding colonies of all six
bird species resident in the
Mawson area, two of which, the
giant petrel (Macronectes giganteus)
and the cape pigeon (Daption
capensis), occur nowhere else in the
region. It is of scientific importance
to safeguard this unusual associa-
tion of six species and to preserve a
sample of their habitat, 7 nautical
miles west of Mawson.

(c) Ardery Island and Odbert
Island, Budd Coast (66°22'S,
110°28'E and 66°22'S, 110°33'E).
These islands support several
breeding species of petrel and pro-
vide a sample of their habitat. Two
of these species, Antarctic petrel
(Thalassocia antarctica) and An-
tarctic fulmar (Fulnarus
glacioloides) are of particular scien-
tific interest. Ardery Island and
Odbert Island lie offshore in Vin-
cennes Bay, 7 nautical miles south
of Wilkes. The off-lying rocks are
not included in the area.

(d) Sabrina Island, Balleny Is-
lands (66°54'S, 163°20'E). This is-
land provides a representative sam-
ple of the fauna and flora of this
most northerly antarctic land in the
Ross Sea region. The flora and
fauna reflect many circumpolar
distributions at this latitude. The
area consists of a small island some
3 kilometers south of Buckle Island.

(e) Beaufort Island, Ross Sea
(76°58'S, 167°03'E). This area con-
tains substantial and varied avi-
fauna, and is one of the most im-
portant breeding grounds in the
region. It should be protected to
preserve the natural ecological
system as a reference area. Beaufort
Island measures 6 kilometers by 3

kilometers and is located 20 nauti-
cal miles north of Ross Island.

(f) Cape Hallett, Victoria Land
(7218'S, 170°19'E). This area in-
cludes a small patch of particularly
rich and diverse vegetation which
supports a variety of terrestrial
fauna. The ecosystem, which in-
cludes a rich avifauna, is of out-
standing scientific interest. The
area lies between the eastern side of
the road, which runs along the
eastern side of Willett Cove, and
the western margin of the perma-
nent ice sheet, to the south of a line
from the road to the margin of the
permanent ice sheet at the latitude
of the head of Willett Cove, and to
the north of a line from the road to
the margin of the permanent ice
sheet drawn 350 meters to the
south of that latitude and parallel
to it.

(g) Dion Islands, Marguerite
Bay, Antarctic Peninsula (67°52'S,
68°43'W). These islands are the site
of the only colony of emperor
penguins (Aptenodytes forsteri)
known to exist on the west side of
the Antarctic Peninsula. The isola-
tion of this colony from others of
the same species makes it of out-
standing scientific interest. The
area consists of a group of small,
rocky, low-lying islands in
Marguerite Bay, about 15
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Bryophytes
Lichens
Marine algae
Freshwater algae

670.27 [Reserved]

Subpart C—Specially Protected
Areas

670.28 Specific issuance criteria.

Permits authorizing entry into
any specially protected area desig-
nated in 670.30 of this title may be
issued only if (a) There is a compel-
ling scientific purpose for such entry
which cannot be served elsewhere,
and

(b) The actions allowed under any
such permit will not jeopardize the
natural ecological system existing in
that area.

No permit shall be issued that
allows the operation of any surface
vehicle in a specially protected area.

670.29 Content of permit applica-
tions.

In addition to the information re-
quired in Subpart C of this part, an
applicant seeking a permit to enter a
specially protected area shall include
the following in the application:

(a) A detailed scientific justifica-
tion of the need for such entry, in-
cluding a discussion of alternatives;
and

(b) Information demonstrating
that the proposed action will not
jeopardize the unique natural
ecological system existing in that
area.

670.30 Designation of specially
protected areas.

The Act states the Director shall
designate as a specially protected
area each area identified under the
Agreed Measures as needing special
protection. The following areas have
been so identified and are designated
as specially protected areas:

(a) Taylor Rookery,
MacRobertson Land situated at
Latitude 67° 26' South, Longitude 60°
50' East.

(b) Rookery Islands in Holme Bay.
(c) Ardery Island and Odbert Is-

land in Vincennes Bay.
(d) Sabrina Island and Balleny Is-

lands in the Ross Sea.
(e) Beaufort Island in the Ross

Sea.

kilometers south of Adelaide Is-
land.

(h) Green Island, Berthelot Is-
lands, Antarctic Peninsula (65°19'S,
64°10'W). This island is the loca-
tion of exceptionally rich vegeta-
tion that is probably the most lux-
uriant anywhere on the west side of
the Antarctic Peninsula. In some
places the humus is 2 meters thick.
This area, being of outstanding
scientific interest, should be pro-
tected because it is probably one of
the most diverse antarctic
ecosystems. It consists of a small is-
land, measuring about 600 meters
by 400 meters, situated 150 meters
north of the largest of the Berthelot
Islands.

(i) Cape Shirreff, Livingston Is-
land, South Shetland Islands
(62°28'S, 60°48'W). This cape sup-
ports a considerable diversity of
plant and animal life, including
many invertebrates. A substantial
population of elephant seals
(Mirounga leonina) and small col-
onies of fur seals (Arctocephalus sp.)
are found on the beaches. The area
is the ice-free peninsula lying to the
north of the northern margin of the
permanent ice sheet-on Livingston
Island, between Barclay Bay and
Hero Bay.

(j) Moe Island, South Orkney Is-

lands (60°45'S, 45°41'W). This is-
land provides a representative sam-
ple of the maritime antarctic
ecosystem. Intensive experimental
research on the neighboring Signy
Island may alter its ecosystem; Moe
Island should be specially protected
as a control area for future com-
parison. It is a small island, about 1
kilometer long and 1 kilometer
across, lying about 500 meters
southwest of Signy Island. The off-
lying low rocks are not included in
the area.

(k) Lynch Island, South Orkney
Islands (60°40'S, 45°38W). This
area supports one of the most ex-
tensive and dense areas of grass
(Deschampsia antarctica) known in
the Treaty Area. It provides an out-
standing example of a rare natural
ecological system. It is a small is-
land, measuring about 500 meters,
in Marshall Bay, off the south coast
of Coronation Island.

(I) Southern Powell Island and
adjacent islands, South Orkney Is-
lands (60°45'S, 45°02'W). These is-
lands support substantial vegeta-
tion and a considerable bird and
mammal fauna which represent the
natural ecology of the South
Orkney Islands and which are ren-
dered more important by the pre-
sence of the nucleus of an expand-
ing colony of fur seals

(A rctocephalus tropicalis gazella).
This area in the central South
Orkney Islands includes that part
of Powell Island which is south of
the latitude of the southern summit
of John Peaks, together with the
whole of Fredriksen Island,
Michelsen Island, Christoffersen Is-
land, Grey Island, and the un-
named associated islets.

(m) Coppermine Peninsula,
Robert Island (62°23'S, 59024'W).
This peninsula is a biologically
diverse area supporting rich
vegetation together with a variety
of terrestrial fauna. The ecosystem
includes a rich avifauna and is of
outstanding scientific interest. The
area comprises all the land west of
a line drawn from north to south
across the Peninsula, 100 meters
west of the two shelters found on
the isthmus.

(n) Litchfield Island, Arthur
Harbor, Palmer Archipelago
(64°46'S, 64 0 06'W). This island has
an unusually rich collection of
marine and terrestrial life. It is uni-
que among the neighboring islands
as a breeding place for six species of
native birds and provides an outs-
tanding example of the natural
ecological system of the Antarctic
Peninsula area. The island is situ-
ated in Arthur Harbor, Palmer
Archipelago.
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(f) Cape Hallett in Victoria Land.
(g) Dion Islands in Marguerite

Bay.
(h) Green Island in the Berthelot

Islands.
(i) Cape Shirreff on Livingston Is-

land.
(j) Moe Island in the South

Orkney Islands.
(k) Lynch Island in the South

Orkney Islands.
(1) Powell Island (southern por-

tion only), Fredriksen Island,
Michelsen Island, Christofferson Is-
land, Grey Island and all unnamed
islands within one mile of these is-
lands; all of which are part of the
South Orkney Islands.

(m) Coppermine Peninsula on
Robert Island.

(n) Litchfield Island in the Palmer
Archipelago. Maps specifying these
areas in greater detail may be ob-
tained from the Director.
670.31 [Reserved]

Subpart H—Sites of Special
Scientific Interest

670.32 Specific issuance criteria.
Sites of Special Scientific Interest,

designated in 670.34, are sites .where
scientific investigations are being
conducted or are planned and there
is a demonstrable risk of interference
which would jeopardize those in-
vestigations. Certain of these sites do
not require limitations on entry to
protect their value for scientific in-
vestigations. No permit is required
for entry into these sites but entrants
must comply with the management
plan. Permits to enter sites for which
an entry permit is required may be
issued only if the proposed entry is
consistent with the management
plan.
670.33 Content of permit applica-
tions.

In addition to the information re-
quired in Subpart C of this part, an
applicant seeking a permit to enter a
site of special scientific interest shall
include the following in the applica-
tion:

(a) The justification for such en-
try;

(b) Information demonstrating
that the proposed action will not
jeopardize the unique scientific
value of the area; and

(c) A statement demonstrating the
consistency of the proposed action
with the management plan.

670.34 Designation of sites of
special scientific interest and
management plans for those sites.

The Act states that the Director
shall designate as a site of special
scientific interest each area approved
by the United States in accordance
with Recommendation VIII-3 of the
Eighth Antarctic Treaty Consultative
Meeting. The Act also requires the
Director to prescribe a management
plan for such sites which is consis-
tent with any management plan ap-
proved by the United States in accor-
dance with that Recommendation.
Accordingly, the following areas are
designated as sites of special scien-
tific interest to be managed in accor-
dance with the management plan set
forth after each designation:

(a) Sites of Special Scientific Interest
Requiring a Permit for Entry.

(1) (i) Cape Royds on Ross Island,
(ii) Cape Crozier on Ross Island, and
(iii) Haswell Island Management
Plan. Entry by foot only for scientific
purposes will be authorized.
Pedestrians may not move through
areas populated by birds except as
necessary in the course of scientific
investigations. A compelling scien-
tific purpose must be demonstrated
before a permit will be issued to take
a native bird from this Site.

(2) Fildes Peninsula on King
George Island Management Plan.
The operation of surface vehicles and
the landing of helicopters are not
permitted within the Site except in
an emergency. No buildings or other
facilities may be erected on this Site.
No rock samples may be obtained
unless authorized in the entry per-
mit. Such authorization shall be
given only for compelling scientific
purposes.

(3) Byers Peninsula on Livington
Island Management Plan. The opera-
tion of surface vehicles is not permit-
ted within the Site except in an
emergency. No buildings or other
facilities may be erected on this Site.
No rock samples may be obtained
unless authorized in the entry per-
mit. Such authorization shall be
given only for compelling scientific
purposes.

(4) Barwick Valley in Victoria
Land Management Plan. Entry on
foot only will be authorized. Over-
flight is not permitted. Permanent
field camps, landfill disposal, and
other activities which would in-
troduce new materials or organisms,
including microorganisms, into the
Site are not permitted. All materials
carried into the Site shall be
removed.

(b) Sites of Special Scientific Interest
not Requiring a Permit for Entry.

(1) Arrival Heights on Ross Island
Management Plan. Vehicles and
pedestrians shall keep to designated
tracks. No radio frequency transmit-
ting equipment other than low
power transceivers for local essential
communication may be installed
within the Site.

(c) Maps.

Maps identifying the desig-
nated Sites of Special Scientific In-
terest in greater detail are available
from the Director.
670.35 [Reserved]

Subpart I—Import into and
Export from the United States

670.36 Specific issuance criteria for
imports.

Subject to compliance with other
applicable law, any person who
takes a native mammal or native bird
or collects a native plant under a per-
mit issued under these regulations
may import it into the United States
unless the Director finds that impor-
tation would not further the purpose
for which it was taken or collected. If
the importation is for a purpose
other than that for which the native
mammal or native bird was taken or
the native plant collected, the Direc-
tor may permit importation upon a
finding that importation would be
consistent with the purposes of the
Act, these regulations, or the permit
under which they were taken or col-
lected.
670.37 Specific issuance criteria for
exports.

The Director may permit export
from the United States of any native
plant taken from a specially pro-
tected area or of any native mammal
or native bird upon a finding that ex-
portation would be consistent with
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Leopard seal.

the purposes of the Act, these regula-
tilons, or the permit under which
they were taken or collected.
670.38 Contents of permit applica-
tions.

In addition to the information re-
quired in Subpart C of this part, an
applicant seeking a permit to import
into or export from the United States
a native plant taken from a specially
protected area, a native mammal, or
a native bird shall include the
following in the application:

(a) Information demonstrating
that the import or export would
further the purposes for which the
species was taken or collected; or

(b) Information demonstrating
that the import or export is consis-
tent with the purposes of the Act or
these regulations; and

(c) A statement as to which U.S.
port will be used for the import or
export.

The application shall also include
information describing the intended
ultimate disposition of the imported
or exported item.

670.39 Entry and exit ports.
Any native plant collected in a

specially protected area and any na-
tive mammal or native bird imported
into or exported from the United
States must enter or leave the United
States at ports designated by the
Secretary of Interior in 50 CFR Part
14. The ports presently designated
are:

(a) New York, New York
(b) Miami, Florida
(c) Chicago, Illinois
(d) San Francisco, California
(e) New Orleans, Louisiana
(f) Seattle, Washington
(g) Honolulu, Hawaii

Permits to import or export at non-
designated ports may be sought from
the Secretary of Interior pursuant to
Subpart C, 50 CFR Part 14.
670.40 [Reserved]
Subpart J—Introduction of Non-
Indigenous Plants and Animals

670.41 Specific issuance criteria.
For purposes consistent with the

Act, only the following plants and
animals may be considered for a per-

mit allowing their introduction into
Antarctica:

(a) Sledge dogs;
(b) Domestic animals and plants;

and
(c) Laboratory animals and plants

including viruses, bacteria, yeasts,
and fungi.
Living non-indigenous, species of
birds shall not be introduced into
Antarctica.
670.42 Content of permit applica-
tions.

Applications for the importation
of plants and animals into Antarctica
must describe (a) the need for the
plants or animals, (b) how the appli-
cant will ensure that the plants or
animals will not harmfully interfere
with the natural system, and (c) how
the plants or animals will be
removed from Antarctica or
destroyed after they have served
their purpose.
670.43 Conditions of permits.

(a) General. All permits allowing
the introduction of non-indigenous
plants and animals will require that
the animal or plant be kept under
controlled conditions to prevent
harmful interference with the
natural system and that after serving
its purpose the plant or animal shall
be removed from Antarctica or
destroyed in a manner that protects
the natural system of Antarctica.

Status of Agreed
Measures

The Antarctic Conservation
Act bf 1978 provided United
States ratification and endorse-
ment of the "Agreed Measures for
the Conservation of Antarctic
Fauna and Flora" that were
developed at the Eighth Antarctic
Treaty Consultative Meeting in
1964. The Agreed Measures have
now been ratified by all of the An-
tarctic Treaty Consultative Parties
except Australia and Japan. The
citizens of all ratifying nations are
bound by the provisions and pro-
cedures of the Agreed Measures.

(b) Dogs. In addition to the re-
quirements of paragraph (a), all dogs
imported into Antarctica shall be in-
oculated against the following 'dis-
eases:

(1) Distemper;
(2) Contagious canine hepatitis;
(3) Rabies; and
(4) Leptospirosis (L. canicola and

L. icterohaemorragicae).
Each dog shall be inoculated at

least two months before importation,
and a certificate of inoculation shall
accompany each dog. No dog shall
be allowed to run free in Antarctica.
670.44 [Reserved]
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Darwin Glacier camp supports
I eologic and glaciological studies

From early November to mid-January 1979, over 50 scientists performed
geologic and glaciological investigations out of a major field camp on the Dar-
win Glacier. The researchers examined sites along and between the Darwin
and Byrd Glaciers, which flow through the Transantarctic Mountains from
East Antarctica to the Ross Ice Shelf, in an attempt to chart the geologic history
of the region and to describe the current glaciological interactions between the
ice streams and the Ross Ice Shelf.

--

•	J.

U.S. Navy photo by He me
Byrd Glacier crevasses are visible at right in this view of the Britannia Range of the Transantarctic Mountains. Byrd Glacier was
the subject of several Investigations supported from the Darwin Glacier camp.

The Darwin Glacier area was
chosen as the site for this major in-
vestment of research time because
the Darwin and the Byrd Glaciers
move more rapidly than most ant-
arctic glaciers and so offer a clear op-
portunity for studies of glacial
dynamics. This is especially so in the
case of Byrd Glacier, one of the
fastest ice streams in Antarctica. Ex-
aminations of the geomorphology of
the Darwin Glacier area (that is,
studies of the earth or the landscape)
were aimed at characterizing the
geologic history of glacial ice in the
Ross Embayment area, particularly
how the ice sheet behaved before the
last deglaciation some 18,000 years

ago. Studies of moraines, especially,
would tell researchers what hap-
pened the last time the ice sheet
retreated. More data about the move-
ment of the glaciers as they drain the
East Antarctic Ice Sheet into the Ross
Ice Shelf also were necessary to un-
derstand the dynamics of the Ross
Ice Shelf system.

The Darwin Glacier area was of
interest to geologists for another
reason. The northern front of the
Transantarctic Mountains forms the
boundary where East and West Ant-
arctica meet. It is believed that they
were once separate plates. Studies of
different rocks that appear in the

region were designed to investigate
the tectonic history of the area as
well as the structure and chemistry
of the rock complexes themselves.
The timing and specific events that
occured when the two tectonic plates
came together to form one plate were
of particular interest.

The investigation in the Darwin
Glacier area, 240 kilometers south of
McMurdo, required a camp concept
that would enable researchers to
spend enough time doing research to
justify the expense involved in sup-
porting them in the field. The con-
struction of a temporary camp con-
sisting of five Jamesway shelters and
a generator shack enabled the Dar-
win Glacier Project to house up to 58
people at one time at the base camp.
More importantly, the assignment of
three UH-IN helicopters to the camp
enabled researchers to get to other-
wise inaccessible areas without time-
consuming and hazardous traverses
across heavily crevassed glaciers or
without arduous, lengthy mountain
ascents. With the helicopters they
were able to set up tent camps as far
as 185 kilometers from the home
base, gather their data, return to
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U.S. Navy photo by Frank R. Bair, Jr.

Helicopters flying from Darwin Glacier camp enabled researchers to work from tem-
porary camps in the Darwin Glacier vicinity. Byrd Upper Camp, shown above, was
home for investigators placing markers on Byrd Glacier.

home base, and reach another site
without extensive loss of valuable
research time.

Geological units that came under
investigation ranged from Pre-
Cambrian rocks (more than 600
million years old) to glacial deposits
formed during the last several thou-
sands of years. Edmund Stump of
Arizona State University mapped the
structure and stratigraphy of the
basement complex underlying the
area. Gunter Faure of Ohio State
University studied the geochemistry
of the rocks in the area, with particu-
lar emphasis on the origin and
distribution of mineralization. Philip
Kyle, also of Ohio State, studied a
specific group of rocks, the Ferrar
Dolerites, which are Jurassic-age
(160 million years old) intrusive
rocks that form a prominent part of
the Darwin Glacier area.

A number of significant prelimin-
ary reports have already been gener-
ated by these studies. At several
localities in the Brown Hills, Edward
Zeller of the University of Kansas
identified radiation anomalies in
fossil placer deposits that had
formed on top of the Kubri Erosion
Surface (about 400 million years old
or of Devonian age). These deposits
now form the basal conglomerates of
the Beacon Supergroup. In this par-
ticular area they contain large con-
centrations of several different
thorium and rare-earth minerals.

Researchers identified what was
then though to be a seam of intensely
folded anhydrite (a mineral consist-
ing of anhydrous calcium sulfate)
about 1 kilometer long at the Zeller
Glacier, a tributary of the Byrd
Glacier. After rock samples were
shipped from Antarctica to laborato-
ries in the United States, X-ray
fluorescence showed that the seam
was a bed of folded dolomitic marble
with interbedded layers of talc. It is
extremely unusual that the marble
remained dolomitic (that is, it re-
mained pure dolomite with no
calcite) because normal
metamorphic temperatures would
have produced magnesite and calcite
in the marble. Apparently the seam
was not heated as highly as
geologists would have expected, yet
it was heated enough to produce talc.
An asbestos mineral, sepiolite, also
was detected.

Also identified was a basic
layered intrusive (a thick molten
mass which cooled very slowly,
allowing minerals to separate in
layers) which is similar to but much
smaller than the Dufek Intrusive in
the Pensacola Mountains.

In the past, the Darwin Glacier
was much thicker than it is now
because of the damming effect of the
Ross Ice Shelf. As the glacier receded,
it left traces of the ice sheet,
moraines, eskers, and other ero-
sional features that are now situated
above the surface of the Darwin
Glacier. George Denton of the
University of Maine examined these
traces as part of a paleoclimatic study
of the entire Ross Ice Shelf region.
The goal of the study is to determine
the maximum extent of the Ross Ice
Shelf and its tributary glaciers and to
determine the time and rate of
retreat of the Ross Ice Shelf during
the last interglacial period. Data on
the retreat of the Ross Ice Shelf and
changes in the tributary glaciers will
help scientists define past changes in
climate and correlate climatic
changes in Antarctica with changes
in other parts of the world.

Reliable data on the movement of
the Byrd Glacier, an ice stream flow-

ing so quickly and thus so heavily
crevassed that surface traverses are
next to impossible, will enable
researchers to understand the
dynamics of glaciers moving into the
Ross Ice Shelf. Terence Hughes and
Robert Thomas of the University of
Maine placed markers upon the Byrd
Glacier and surveyed them at
different times to gain ground con-
firmation of aerial photogrammetric
surveys of those same markers. The
combination of ground and aerial
surveys of the movements of Byrd
Glacier has enabled them to begin
plotting a finite numerical model of
the glacial flow. The data also will
enable them to describe what hap-
pens when such a fast-flowing ice
stream meets the grounded Ross Ice
Shelf.

From both scientific and logistic
points of view, the Darwin Glacier
Project was a success. The use of
helicopters based at the camp
enabled researchers to range widely
over the entire area and gain access
to sites that otherwise would have
been impossible to reach. Nearly 700
helicopter hours were flown out of
the camp, 200 more than were
originally scheduled, as helicopter
support proved so valuable.
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U.S. Navy photo by Helms
Scientists examine meteorites found at the base of Derrick Peak on the Hatherton
Glacier.

U.S., Japanese scientists find more
meteorites on ice sheet

The meteorites range in size from
the 136-kilogram iron meteorite,
found in the Darwin Glacier area, to
numerous fragments the size of peas.
The carbonaceous chondrites found
this season and last are significant
because this rare type of meteorite
contains carbon compounds.

Chemical analysis of the car-
bonaceous chondrites found in
1977-78 has detected 18 different
amino acids, evenly divided between
right-handed and left-handed
molecules. Because almost all amino

acid molecules on Earth are left-
handed, the meteorite amino acids
probably are extraterrestrial in
origin. It is possible that these com-
pounds were formed in the primor-
dial cloud from which the sun,
planets, and moons of the solar
system condensed or that they were
formed by life on the body that was
disrupted to yield meteorites.

The few Earth residence times
that have been established for ant-
arctic meteorites have ranged from
about 200 years to nearly 5 million
years, the oldest terrestrial age for a
meteorite ever recorded. Organic
chemists have found far lower levels

of terrestrial contamination in ant-
arctic meteorites than in most
meteorites previously examined.

To keep the meteorites in pristine
condition during and after their col-
lection in Antarctica, researchers use
retrieval and storage equipment
originally designed by the National
Aeronautics and Space Administra-
tion for the collection of rocks on the
moon. The meteorites are curated in
sterile conditions at the NASA
Johnson Space Center in Houston,
Texas, where they are identified,
photographed, and prepared for
distribution. Information about the
meteorites is disseminated to scien-
tists in more than 20 countries
through the Antarctic Meteorite
Newsletter, published by the
Johnson Space Center. (For more in-
formation write to Code SN2,
Johnson Space Center, NASA,
Houston, Texas 77058.)

It is probable that more antarctic
meteorites will become available for
study because researchers are now
confident they can predict where
meteorite accumulations might oc-
cur. William Cassidy of the Univer-
sity of Pittsburgh theorized that
meteorites would accumulate where
volumes of ice moving radially
toward the edges of the continent
meet barriers to their flow. These
barriers would create local condi-
tions where the ice flow would slow
or stop. Katabatic winds would then
strip the top layers of snow and ice
and reveal meteorites previously em-
bedded in the ice stream. In the Allan
Hills, only a very slight elevation of
the ice over a near-surface ridge has
been shown to result in greatly in-
creased ablation rates by katabatic
winds and a consquent exposure of
increasingly older ice at the surface.
On both sides of this monocline,
meteorite accumulations have occur-
red. The finds in the Darwin Glacier
this season provided additional sup-
port for the theory.

Continued searches for meteorites
in Antarctica will help scientists
determine the statistical abundance
of various types that have fallen to
earth. From these data it will become
feasible to get information about the
early solar system and the conditions
that prevailed during its formation.

U.S. and Japanese scientists found 309 meteorites on the antarctic ice sheet
last season, including a metallic fragment weighing approximately 136
kilograms and two carbonaceous chondrites. The researchers found meteorites
in the Allan Hills in Victoria Land (210 kilometers northwest of McMurdo)
and in the vicinity of the Darwin Glacier (240 kilometers south of McMurdo).
The 309 meteorites recovered durihg the 1978-79 season supplement the 310
discovered during 1977-78. Most of
them are remarkably well preserved
because of the cold, dry antarctic cli-
mate.
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Two helicopters lost; two loaned to NSFA
by U.S. Marine Corps

Ross Ice Shelf core
available for study

Portions of the 381-meter ice core
(see photo belOw) taken completely
through the Ross Ice Shelf in Decem-
ber 1978 are now available for study.
Soviet glaciologist Igor Zotikov
headed the team that used two ther-
mal alcohol drills to take the core at
site J-9 on the Ross Ice Shelf (see Ant-
arctic Journal, March 1979).

Interested scientists should con -
tact the Curator, Ice Core Facility,
Department of Geology, State
University of New York at Buffalo,
Amherst, New York 14226.

Ice charts available
Antarctic ice charts compiled by

the Fleet Weather Facility of the U.S.
Navy for 1973-74 and 1975-76 are
now available from the National
Technical Information Service.

To order, request Antarctic Ice
Charts 1973-74 (ADA 028256) or Ant-
arctic Ice Charts 1975-76 (ADA
043354) from National Technical In-
formation Service, 5258 Port Royal
Road, Springfield, Virginia 22161.
(Paper copies of the 1973-74 and
1975-76 atlases are $6.50 and $14
respectively; microfiche copies are
$3 each.)

During the 1978-79 season, two
U.S. Antarctic Research Program
UH-1N helicopters were damaged
beyond repair, one in an accident on
Darwin Glacier, and one in San
Diego, California.

The first helicopter was lost on 7
January 1979 at the Gawn Ice Pied-'
mont near the foot of Darwin Glacier
when it flew into a ridge. No one was
seriously injured. The second acci-
dent occurred at San Diego, Califor-
nia, when a mechanical problem
caused the helicopter to go out of
control while hovering a few meters

New translation
from the Russian

Problems of the Arctic and the Ant-
arctic 43-44 (1974, 211 p., TT
75-52082, $9.25 hardcopy, $3
microfiche), edited by A. F.
Treshnikov, was translated into
English and published in 1979. The
volume contains 20 papers read by
Soviet scientists at the symposium
on "Thermodynamic Interactions be-
tween the Atmosphere and the
Ocean in the Arctic." The sym-
posium was held 25-30 September
1972 in Leningrad to further the
POLEX-NORTH investigation.

The papers falls into two catego-
ries: (1) studies of the physical
mechanisms of thermodynamic in-
teractions of atmosphere and ocean
through the ice cover, and (2)
mathematical simulations and em-
pirical studies of the interactions.

Copies may be purchased from
the National Technical Information
Service, Springfield, Virginia 22161.
Cite TT number when ordering.

The National Science Foundation
arranged for the translation under a
program that employs overseas con-
tractors using foreign currencies
held by the United States. Scientists
are invited to recommend candidates
for translations to the Division of
Polar Programs.

from the ground. Again, no one was
seriously injured.

The accidents would have
reduced the helicopter complement
to five for the coming season and
caused a severe cutback in support of
science activities. However, on 8
March 1979, the U.S. Marine Corps
loaned two helicopters to Naval Sup-
port Force, Antarctica, to bring the
complement back to seven.

NSF will fund the maintenance
required to keep the helicopters in
operating condition. The helicopters
will be returned to the Marine Corps
after 2 years.

Antarctic
Bibliography
volume 9 published

The Library of Congress has
published volume 9 of the Antarctic
Bibliography, covering the world's re-
cent antarctic literature through
1977.

The 495-page volume contains
2,349 abstracts arranged under the
following headings: General,
Biological Sciences, Cartography, Ex-
peditions, Geological Sciences, Ice &
Snow, Logistics, Equipment and
Supplies, Medical Sciences,
Meteorology, Oceanography, At-
mospheric Physics, Terrestrial
Physics, and Political Geography.
Author, subject, geographic, and
grantee indexes are included.

Antarctic Bibliography is compiled
by the Cold Regions Bibliography
Project, Science and Technology
Division, Library of Congress, under
the sponsorship of the National
Science Foundation.

Volume 9 is available from the
Superintendent of Documents,
Government Printing Office, Wash-
ington, D.C. 20402, for $10.75. Cite
stock number SN 030-018-00019-2
when ordering.
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U.S. Navy photos by Howard Weinger

VXE-6 change of
command

Commander David A. Srite,
U.S.N., replaced Commander
William A. Morgan as Commanding
Officer of Antarctic Development
Squadron Six (VXE-6) at ceremonies
in Point Mugu, California, on 11
May 1979.

Commander Srite began his naval
career in 1960. He came to VXE-6
from the Naval Facility, at Barbers
Point, Hawaii, where he had been
Commanding Officer. Prior to that
assignment he had served with
Patrol Squadron One in the Pacific
arena.

Commander Morgan served as
Operations Officer with VXE-6 from
May 1976 to June 1977, when he was
made Executive Officer of the
squadron. During his last year as
Commander of VXE-6, he devised a
new operations system which
enabled the squadron to fullfill all
antarctic flight commitments 3
weeks ahead of schedule.

He also planned and executed the
emergency medical evacuation of
five Russians injured in an airplane
crash at Molodezhnaya Station in
January 1979. Commander Morgan
personally flew the LC-130 that
evacuated the Russians to New Zea-
land via McMurdo Station. All of the
injured survived, thanks to the im-
mediate response of the squadron
and Commander Morgan.

Accident at
Molodezh naya

Three persons were killed and 11 in-
jured on 2 January 1979 when a Russian
liyushin 14 airplane crashed on takeoff
at Molodezhnaya Station. Because
specialized medical treatment was
unavailable at Molodezhnaya, the Soviet
Antarctic Expedition leader asked the
U.S. personnel at McMurdo for help in
transporting five men to New Zealand.
Within 6 hours, a flight had left McMurdo
for Molodezhnaya. Dr. Caroline Deegan,
U.S.N., and Dr. Lev Goluben ad-
ministered emergency aid on board the
aircraft (see photos right and below). All
five Russians survived the evacuation
flight; all are now back in the Soviet
Union.

Tide gage repaired
at Palmer Station

In February 1979, Palmer Station
personnel Pat Kraker and Jerry
Kiewatt repaired an automatic tide
recorder which had not been work-
ing for many years. The meter, now
operating accurately, will enable the
Palmer crew to collect tide data
throughout the winter months.

The Palmer tide meter was ini-
tially installed and operated during
the 1968-69 field season, but was

damaged by brash ice and high
winds. It was out of operation until
repaired this austral summer.

Accurate tidal measurements are
important for safe ship navigation
because navigators use tide tables as
a datum or reference for their sound-
ings. Without a datum, navigators
cannot plot a sounding on their
charts and must therefore rely on
sometimes limited local experience
to judge bottom depth. Tidal data
also enable topographers to calculate
mean sea level, which is the datum
used to establish all surface eleva-
tions. In the absence of tidal informa-

tion, for example, topographers had
to estimate all elevations in the
McMurdo Sound vicinity. When the
tide gage at McMurdo was installed,
the estimated elevations were ad-
justed according to the new and ac-
curate reference provided by tidal
measurement.

Past tidal measurements from
Palmer and McMurdo are available
from the Chief, Tidal Datums and In-
formation Branch, National Ocean
Survey, 6001 Executive Boulevard,
Rockville, Maryland 20852.
Photocopies of tabulations for a sta-
tion month cost $3 to $6.
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Winter crew
Drovides new
McMurdo chapel

Before the 1978-79 winter season
began, McMurdo Station volunteers
promised to convert a quonset hut
near the main berthing building into
a new chapel this winter. True to
their word, the converted hut was
the site of the McMurdo Easter Sun-
day service.

Since the Chapel of the Snows
burned down in August 1978 (see
Antarctic Journal, December 1978),
Sunday religious services at McMur-
do had been held in the Chalet, nor-
mally the NSF and Holmes & Narver
administrative center. The Chalet
had not been able to accomodate
both the worshippers at the four
Sunday morning services and the ad-
ministrative staff without disruption
to both during the summer months.

The new chapel, similar to the old
Chapel of the Snows, will provide
space for religious services, religious
education, and counseling. It will
also provide an office for the
McMurdo chaplain and storage for
ecclesiastical equipment.

The winter crew targeted Build-
ing No. 22, adjacent to the main
winter berthing facility, as the new
chapel. Minimum materials were re-
quired to convert the quonset hut to
its new use.

Deaths

Kenneth J. Bertrand
Kenneth J . Bertrand, professor

emeritus of geography at Catholic
University of America and author of
Americans in Antarctica 1775-1948,
died 17 December 1978 at the age of
68. Dr. Bertrand had joined the
geography department of Catholic
University in 1947 and was chair-

man for many years until his retire-
ment in 1975.

From 1962 to 1973 Dr. Bertrand
served as chairman of the Advisory
Committee on Antarctic Names,
which recommends antarctic place
names to the U.S. Board on
Geographic Names, Department of
the Interior. He had been made a
member of the committee in 1947.

His major contribution to antarc-
tic scholarship took form in
Americans in Antarctica 1775-1948, a
comprehensive and authoritative
history of U.S. involvement in the
region. The book was published by
the American Geographical Society
in 1971.

His honors included an outstand-
ing service award from the Board on
Geographic Names of the Depart-
ment of the Interior, a public service
award from the Interior Department,
a citation for meritorous contribu-
tions from the Association of
American Geographers and a
distinguished service award from
Catholic University.

John C. Boyd
John C. Boyd, an ornithologist

who was active in the antarctic
research program during the
mid-1960's, died recently in Eng-
land.

Dr. Boyd worked with a Univer-
sity of Wisconsin field party on
Navarine Island during the 1963-64
season. He returned to Antarctica in
1965-66 and 1966-67 with a team
from Johns Hopkins University
working at Cape Crozier. His antarc-
tic specialties were penguin behavior
and migration.

Among Dr. Boyd's publications is
"Birds of the Antarctic and Suban-
tarctic," Folio 14 of the Antarctic Map
Folio Series published by the
American Geographical Society. His
other publications include reports on
biotelemetric studies of penguin
body temperatures.

Raymond C. Porter
Raymond C. Porter, an

Electronics Technician 3rd Class
assigned to the USCGC Glacier, was
killed at McMurdo Station on 8
February 1979 during the offloading
of the cargo ship Bland. The Coast
Guardsman was driving a small
forklift when it went out of control,
rolled over, and pinned him under-
neath. He was rescued by several
coworkers and taken to the McMur-
do Station dispensary, but died
shortly after.

Petty Officer Porter had volun-
teered, along with 22 of his ship-
mates, to help members of Naval
Support Force, Antarctica, offload
the Bland. He was stationed on board
the Glacier which had just broken a
channel through the ice in McMurdo
Sound for the annual resupply ships.

Memorial services were con-
ducted on board Glacier and at the
Chalet at McMurdo. Porter was the
son of Mr. and Mrs. Raymond C.
Porter, Sr., of Bellacre, Texas.
Porter's remains were flown home
for burial.

George P. Woouard
George Prior Woollard, a

renowned geophysicist who directed
many field traverses in Antarctica,
died in mid-April in Hawaii. Dr.
Woollard was 71.

He and his graduate students
made numerous traverses to gather
gravity measurements in East and
West Antarctica. These data were es-
sential to Dr. Woollard's many
published studies of the crustal
structure beneath the ice sheets. Dr.
Woollard also published articles
dealing with the magnetic measure-
ments taken off Eltanin in the Scotia
and Labrador Seas in 1962 and 1963.

At the time of his death, he was a
professor of geophysics at the
University of Hawaii. He was con-
currently the Director of the Hawaii
Institute of Geophysics. Many of his
former graduate students are still in-
volved in the U.S. Antarctic Research
Program.
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Foundation awards of funds for
antarctic projects
1 January to 31 M arch 1979

Following is a list of National Science Foundation antarctic awards made
from 1 January to 31 March 1979. Each item contains the name of the prin-
cipal investigator or project manager, his or her institution, a shortened title
of the project, the award number, its duration, and the amount awarded. If an
investigator received a joint award from more than one Foundation program,
the antarctic program funds are listed first, and the total amount of the award
is listed in parentheses. Amounts followed by an asterisk are funding incre-
ments. International Southern Ocean Studies awards were made by the Divi-
sion of Ocean Sciences. All other awards were made by the Division of Polar
Programs.

Hydrological science
symposium in
December

The International Association of
Hydrological Sciences, Commission
on Snow and Ice, will sponsor a sym-
posium in Canberra, Australia, on
4-9 December 1979. The title of the
symposium is "Sea Level, Ice Sheets,
and Climatic Change." For informa-
tion, contact A. Ivan Johnson, U.S.
Geological Survey, Mail Stop 417,
Reston, Virginia 22092.

Krill report
published

An assessment of the present state
of knowledge about the antarctic
ecosystem has been prepared by
Mary Alice McWhinnie with the
assistance of C.J. Denys, both of
DePaul University. The report
titled, "Antarctic marine livin
resources with special reference to
krill, Euphausia superba: assessment of
adequacy of present knowledge."
The volume was published with the
assistance of the Applied Science and
Research Applications directorate of
NSF.

This 218-page study focuses on
stocks of antarctic krill, their role in
the antarctic marine ecosystem, their
relative value as a nutritional
resource, and concepts of antarctic
marine ecosystem conservation. The
report discusses climate and world
food harvests, information needs for
conservation and management
plans, the chemical composition of
krill, and the current conventional
fisheries activities in the Antarctic.
Also presented is a discussion of the
available literature dealing with
krill. The authors plan to prepare a
krill bibliography in the future.

The report was sponsored by NSF
so that up-to-date information could
be assembled, synthesized, and re-
lated to the introduction of krill har-
vesting in antarctic waters. It will be
available soon from the National
Technical Information Service,
Springfield, Virginia 22161.

Support and services

Bawden, John. British Antarctic
Survey. Resupply of Palmer Sta-
tion by RRS Bransfield. DPP 77-
00455. 6 months. $133,235.

Langway, Chester C. State Univer-
sity of New York, Buffalo, New
York. Operation of the ice core
storage facility and information
exchange. DPP 75-08512. 12
months. $9,000 ($56,500).

Thuronyi, Geza T. Library of Con-
gress, Washington, D.C. Abstract-
ing and indexing service for Cur-
rent Antarctic Literature. DPP 70-
01013. 12 months. $131,033.

Glaciology

Bennett, Hugh F. Michigan State
University, Lansing, Michigan.
Seismic anisotropic investigations
in the Minna Bluff area. DPP 76-
00435. 7 months. $15,345.

Bentley, Charles R. University of
Wisconsin, Madison, Wisconsin.
Digital recording system for a
surface-based ice-sounding radar
system. DPP 77-22318. 12
months. $40,300.

Kelly, Thomas P. Department of
Defense, U.S. Navy, Washington,
D.C. Technical support for polar
research programs. DPP
78-20114. 12 months. $33,400
($182,900).

King, Elbert A. University of
Houston, Houston, Texas.
Preliminary investigations of
cometary dust in the antarctic ice
sheet. DPP 78-20410. 12 months.
$28,937.

Langway, Chester C. State Univer-
sity of New York, Buffalo, New
York. Polar ice core analysis
program. DPP 77-04509. 12
months. $95,677 ($295,677).

Parker, Bruce C. Virginia
Polytechnic Institute and State
University, Blacksburg, Virginia.
Relationship of nitrogenous
chemical content of polar ice and
snow to atmospheric nitrogen fix-
ation. DPP 77-21417. 12 months.
$139,418.

Atmospheric science

Akasofu, Syun-Ichi. University of
Alaska, Fairbanks, Alaska. Mid-
day auroras at the South Pole.
DPP 78-20630. 12 months.
$37,666.

Cahill, Laurence J. University of
Minnesota, Minneapolis, Min-
nesota. Micropulsation research
at Siple Station and Roberval,
Quebec. DPP 77-21924. 18
months. $29,706 ($69,706).

Helliwell, Robert A. Stanford
University, Stanford, California.
Investigations of solar-terrestrial
effects on atmospheric electric
fields in Antarctica. DPP
78-21712. 36 months. $105,736.

Kelley, Michael C. Cornell Univer-
sity, Ithaca, New York. Measure-
ments of DC and AC electric fields
and plasma density above the ant-
arctic VLF transmitter. DPP
78-23514. 12 months. $29,650.

Matthews, David L. University of
Maryland, College Park, Mary-
land. Rocket investigations of
electron precipitation triggered
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by VLF emissions. DPP 77-22401.
12 months. $68,691.

Meteorology
Gosink, Thomas A. University of

Alaska, Fairbanks, Alaska. Trace
gases from antarctic sea ice. DPP
78-20955. 12 months. $23,646.

Hofmann, David J. University of
Wyoming, Laramie, Wyoming.
Measurement of fluorocarbons,
nitrous oxide, and aerosols in the
antarctic stratosphere. DPP
77-21202. 12 months. $55,700.

1logan, Austin W. State University of
New York, Albany, New York.
Meteorological variation of ant-
arctic aerosols. DPP 78-20662. 24
months. $60,628.

Kelly, Thomas P. Department of
Defense, U.S. Navy, Washington,
D.C. Technical support for polar
research programs. DPP
78-20114. 12 months. $49,500
($182,900).

Murcray, David G. University of
Denver, Denver, Colorado.
Measurements of atmospheric
trace gas constituents over Ant-
arctica. DPP 77-24304. 12 months.
$73,186.

Warburton, Joseph A. Desert
Research Institute, Reno, Nevada.
X-band radar operation at Palmer
for studies of atmosphere-ocean
interactions. DPP 77-22208. 6
months. $41,000.

phytoplankton. DPP 78-23463. 12
months. $26,854.

George, Robert Y. University of
North Carolina, Wilmington,
North Carolina. Growth and
metabolism of marine crustacea
in relation to temperature and
pressure. DPP 78-27021. 12
months. $35,620.

Holm-Hansen, Osmund. University
of California, San Diego, Califor-
nia. Biological activity in the
water column beneath the Ross
Ice Shelf. DPP 77-26394. 6
months. $3,554.

Landrum, Betty J. Smithsonian In-
stitution, Washington, D.C.
Cooperative systematics and
analyses of polar biological
materials. DPP 76-23979. 12
months. $99,927.

Morris, Ian. Northeastern Research
Foundation, West Boothbay Har-
bon, Maine. Mechanisms of
photosynthesis and physiological
ecology of phytoplankton popula-
tions of the southern ocean. DPP
78-23833. 9 months. $13,644.

Parker, Bruce C. Virginia
Polytechnic and State University,
Blacksburg, Virginia. Ecosystem

comparisons of oasis lakes and
soils. DPP 76-23996. 12 months.
$100,036.

Earth science
Collinson, James W. Ohio State

University, Columbus, Ohio.
Stratigraphy and sedimentary
petrology of the Fremouw Forma-
tion of the Cumulus Hills. DPP
76-23431. 12 months. $7,615.

Cosgriff, John W. Wayne State
University, Detroit, Michigan.
Triassic vertebrates from the Fre-
mouw Formation of the Cumulus
Hills. DPP 76-23435. 12 months.
$29,898.

Dalziel, Ian W. Columbia University,
Pallisades, New York. Evolution
of the West Antarctic—Andean
Cordillera in the Scotia Arc. DPP
78-20629. 12 months. $70,287.

Denton, George H. University of
Maine, Orono, Maine. Late
Cenozoic glacial history:
Ellsworth Mountains and
McMurdo Sound regions. DPP
78-23832. 12 months. $79,918.

Ernst, Wallace C. University of
California, Los Angeles, Califor-
nia. Petrologic study of the gra-

Two rock weathering clamps with laboratory sandstones left in the Beacon Valley to
measure the weathering of dry valley rocks.

Polar biology and medicine
Biggs, Douglas C. Texas A&M

University, College Station,
Texas. Physiological ecology of
zooplankton: impact of
zooplankton excretion on am-
monium ion nutrient concentra-
tion and epipelagic nitrogen cyc-
ling. DPP 78-21121. 12 months.
$20,339.

El Sayed, Sayed Z. Texas A&M
University, College Station,
Texas. Productivity studies of the
Weddell Sea in waters off West
Antarctica and the Indian sector
of the antarctic ocean. DPP
76-80738. 12 months. $80,300.

Fryxell, Greta A. Texas A&M
University, College Station,
Texas. Abundance and diversity
of subantarctic and antarctic
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nulite facies metamorphic rocks
of Enderby Land. DPP 76-80957.
18 months. $25,000.

McGinnis, Lyle D. Northern Illinois
University, De Kalb, Illinois.
Seismic studies in the Transan-
tarctic Mountains in the McMur-
do Sound area. DPP 78-21112. 12
months. $25,043.

Ocean science
Anderson, John B. Rice University,

Houston, Texas. Marine geologic
study of the eastern Weddell Sea
and the Bransfield Strait. DPP
77-26407. 12 months. $19,250.

Dick, Henry J.B. Woods Hole
Oceanographic Institution,
Woods Hole, Massachusetts.
Petrology and geochemistry of the
-rust and upper mantle of the
southern circumpolar ocean. DPP
78-28013. 12 months. $60,400.

Kellogg, Thomas B. University of
Maine, Orono, Maine. Quantita-
tive paleoclimatic analysis of Ross
Sea-continental shelf sediments.
DPP 77-21083. 12 months.
$43,884.

Michel, Robert L. University of
California, San Diego, California.
Bomb-produced tritium distribu-
tion in the antarctic seas. DPP
77-20579. 12 months. $15,000.

Robinson, Edwin S. Virginia
Polytechnic and State University,
Blacksburg, Virginia. Analysis of
tides and waves beneath the Ross
Ice Shelf. DPP 76-23600. 12
months. $14,952.

Sclater, John G. Massachusetts In-
stitute of Technology, Cambridge,
Massachusetts. Geophysical
research in the southern ocean.
DPP 78-19279. 36 months.
$75,800.

Williams, Douglas F. University of
South Carolina, Columbia, South
Carolina. Late Cenozoic paleo-
ceanographic studies of surface
and bottom water masses of the
southern ocean. DPP 77-21929. 12
months. $34,409.

International Southern Ocean
Studies
Baker, D. James, Jr., and Kichard B.

Wearn, Jr. University of Washing-

ton, Seattle, Washington.
Transport measurements of the
Antarctic Circumpolar Current.
OCE 77-23444. $122,100.*

Bryden. Harry L. Woods Hole
Oceanographic Institution,
Woods Hole, Massachusetts.
Dynamics of low-frequency mo-
tions and their effects on the Ant-
arctic Circumpolar Current in the
region east of Macquarie Ridge.
OCE 77-22887. $10,500.*

Desaubies, Yves J. F. Woods Hole
Oceanographic Institution,
Woods Hole, Massachusetts. In-
vestigations of the forcing of the
Antarctic Circumpolar Current
system by the atmosphere. OCE
78-21996. $38,300.

de Szoeke, Roland A. Oregon State
University, Corvallis, Oregon.
Baroclinic eddy dynamics in the
southern ocean. OCE 77-22881.
$49,194.*

Gordon, Louis I. Oregon State
University, Corvallis, Oregon.
Chemical observations and proc-
esses in the southern oceans. OCE
78-25388. $31,100.

Hayes, Stanley. Pacific Marine En-
vironmental Laboratory, National
Oceanic and Atmospheric Ad-
ministration, Seattle, Washington.
Internal waves and fine structure
in the Antarctic Circumpolar Cur-
rent south of New Zealand. OCE
77-22868. $22,000 *

Jenkins, William J. Woods Hole
Oceanographic Institution,
Woods Hole, Massachusetts.
Southern ocean water mass
renewal and circulation in the
South American sector using
helium isotopes and tritium. OCE
78-21734. $39,200.

Joyce, Terrence M. Woods Hole
Oceanographic Institution,
Woods Hole, Massachusetts.
Dynamics in the antarctic polar
front zone south of New Zealand.
OCE 77-28355. $174,000.

McCartney, Michael S. and Daniel T.
Georgi. Woods Hole
Oceanographic Institution,
Woods Hole, Massachusetts. Ant-
arctic intermediate water renewal

and circulation. OCE 78-22223
$154,280.

McCartney, Michael. Woods Hol
Oceanographic Institution
Woods Hole, Massachusetts
Water mass renewal and circula-
tion studies south of New Zea-
land. OCE 77-22885.$120,100.*

Nowlin, Worth D. Jr. Texas A&M
University, College Station,
Texas. Chemical and physical
oceanography of the Antarctic
Circumpolar Current and frontal
zones in the regionof Drake
Passage. OCE 78-21593. $260,500j

Nowlin, Worth D., Jr. and John Mor-
rison. Texas A&M University,
College Station, Texas. Central
administration, coordination and
planning. OCE 77-22850.
$176,600.*

Pillsbury, R. Dale and Frank
Sciremammano. Oregon State
University, Corvallis, Oregon.
The dynamics and long-term
variability of the Antarctic Cir-
cumpolar Current. OCE
78-23579. $432,900.

Spillane, Michael W. and Julian Mc-
Creary. Nova University, Ft.
Lauderdale; Florida. A Lee-wave
model of the Drake Passage cir-
culation. OCE 78-21963. $44,749.

U.S. Air Force, Military Airlift Com-
mand, Scott Air Force Base, Il-
linois. C-130 logistics support.
$39,477.

Corrections
In the December 1978 report on

international travel grants, we inad-
vertently moved George M. Haselton
from Clemson University to the
University of South Carolina. Dr.
Haselton, we are happy to report, is
still a professor of geology at Clem-
son University in Clemson, South
Carolina. We regret the error.

In the same issue Arthur B. Ford's
earth science award was mistitled.
The award should have read,
"Geologic and geophysical in-
vestigations of the Dufek intrusion."
Anthony W. England is co-principal
investigator for the project.
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February 1979	 March 1979 	April 1979

Feature	McMurdo Palmer	Siple South Pole McMurdo Palmer	Siple South Pole McMurdo Palmer	Siple South Pole

	

(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)	(date)

Average temperature	-8.8	2	-19.1	-40.6	-18.6	1	-23.5	-51.7	-18.0	-1.0	-29.4	-53.4
(°C)

Temperature maximum	-1.7	6	-5.7	-28.9	-5.8	5	-6.5	-34.9	-7.8	3.0	-13.0	-38.3
(°C)	 (16)	(21)	(26)	(10,11)	(3,4)	(26)	(23)	(27)	(24)	(23,24,25)	(1)	(29,30)

Temperature minimum	-17.1	-3	-33.3	-52.8	-32.6	-2	-41.0	-66.1	-30.6	-8.0	-43.5	-66.5
(°C)	 (22)	(19,28)	(16)	(23)	(27)	(22)	(11,12)	(24)	(21)	(9)	(6)	(21)

Average station	739.8	985.9	865.8	683.7	987.2	991.1	862.1	509.0	984.9	982.1	851.9	512.7
pressure (mb)

Pressure maximum	746.4	1006.2	875.4	694.4	992.6	1116.5	877.1	518.3	1002.2	1012.8	875.6	523.4
(mb)	 (20)	(19)	(19)	(12)	(9)	(21)	(31)	(3)	(30)	(1)	(1)	(10)

Pressure minimum	730.3	955.0	853.4	672.9	966.9	967.5	841.7	502.8	967.0	960.8	828.7	502.5
(mb)	 (26)	(7)	(2)	(3)	(13)	(26)	(19)	(24)	(3)	(15)	(21)	(5)

Snowfall (mm)	5.1	 22.9	Trace	91.4	 114.3	Trace	2.5	 96.5	Trace

Prevailing wind	120°	030°	1350	0800	080°	220°	1800	045°	090°	030°	135°	045°
direction

Average wind speed	6.4	5	4.9	3.3	5.9	3	5.4	4.2	6.0	7.0	7.7	5.2
(m/sec)

	

34.0	18	183	7.7	25.0	13	19.7	10.8	26.8	26.0	26.8	12.9
Fastest wind speed	(26)	(16)	(7)	(11)	(13)	(10)	(19)	(27)	(26)	(10)	(21)	(10)

(m/sec)	 270°	010°	140°	(0250)	180°	0300	1300	295°	150°	030°	130°	025°

Average sky cover	8.2/10	9/20	5.4/10	3.8/10	6.8/10	9/10	7.0/10	7.2/10	6.1/10	9/10	7.6/10	3.0/10

Number clear days	0	.3	12	14	0	0	9	6	1	0	7	19

Number partly cloudy	1	6.3	12	10	9	5.3	2	5	9	4.5	2	8
days

Number cloudy days	27	21.4	4	4	22	22.7	20	20	20	23.5	22	3

Number days with
visibility less	.7	0	2	0	.1	0	3	.9	0	0	12	2.4
than 0.4 km

Prepared from information received by teletype from the stations. Locations: McMurdo 77°51'S, 166'40'E. Paimer 64'46'S, 6403'W. Siple 7555'S, 83°55W.
Amundsen-Scott South Pole 90*S. For prior data and daily logs contact National Climatic Center, Ashville, North Carolina 28801.
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Photo courtesy of Florida State University Antarctic Research Facility
The agreement by which Argentina and the United States shared use of the ARA Islas Orcadas (formerly the Eltanin) expired inFebruary 1979. The agreement was extended so that Cruise 19 could be completed in February and April. Islas Orcadas suc-
cessfully completed 6 separate cruises for Argentina and 8 for the United States from February 1974 through April 1979. The sub-
jects ranged from biological investigations of nutrient distribution, fishes, and seals to studies of different geological, geophysi-
cal, and oceanic features of the southern ocean area. An Islas Orcadas cruise record and a report on the final disposition of the
ship will appear In the December Antarctic Journal of the United States.
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