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LC-1 30F FLIGHTS FROM PUNTA ARENAS
TO ANVERS ISLAND AND MCMURDO

At the opening of this season an LC-130F aircraft
equipped with aerial cameras for mapping was flown
to Antarctica from South America. The two-phase
operation included a reconnaissance probe with
aerial photography of ice conditions in the Bransfield Strait and around Anvers Island, and the
flight to McMurdo, during which aerial photography
was obtained over Marie Byrd Land for use in the
planning of this season's photography for mapping
operations. Aboard the aircraft, commanded by
Commander Marion Morris of the U.S. Navy, were
Messrs. William T. Austin and Walter R. Seelig
from the National Science Foundation. Here is a
summary of their report on the flights.
The aircraft departed from Chabunco Airport, Punta Arenas on September 26 at 8:30 A.M. local time with four Chilean representatives aboard. The flight over Drake Passage was cloudy most of the
way but close to the Antarctic Peninsula there was a break in the
clouds and Deception Island could be seen. The aerial cameras were
turned on to photograph the ice conditions and remained in operation except over extensively clouded areas.
After circling Deception Island, the course was laid southeastward
at 15,000 feet altitude over the tip of the Peninsula toward Dundee
Island. Open water with scattered bergs and brash ice in the
Bransfield Strait changed to solid ice between the tip of the Peninsula and Joinville Island. After circling Dundee Island the
course was set for Snow Hill Island to the southwest, passing over
open water in the Erebus and Terror Gulf. The ice to the west,
adjoining the Peninsula and off-lying islands, was completely solid.
Changing course over Snow Hill to the west, the flight proceeded
across the Peninsula toward Gerlache Strait. An open water lead was
seen extending from south of Snow Hill Island along the east edge of
the Larsen Ice Shelf as far south as could be seen. It appeared to
be about 1/4 to 1/2 mile wide.
Over Gerlache Strait the flight turned southwestward. The wind was
from the south at 40 knots and the Strait was clear of ice except
for occasional broken bits. Between Anvers and Brabant Islands,the
ice was solid. Clouds obscured the top and all but the eastern
coastline of Anvers Island; halfway down along the east side of the
island, the cloud cover moved in over the water and the cameras
were turned off. After descending to 4000 feet in an unsuccessful
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try to get under the clouds, altitude was regained and the course
turned northwestward over the southern coast of Anvers Island.
This area was covered by clouds as was the west coast. The plane
circled the island passing over Melchior Islands and the Argentine
Station, Melchior, and then flew south over Gerlache Strait to
about 65 01 5' S. latitude. The cloud cover was solid to the south
and the course was set northward again west of the clouded Anvers
Island, hence southeastward, thence eastward over the Melchior
Islands to Gerlache Strait. It was evident that the Anvers Island
cloud cover was not about to disappear, so the flight turned northeastward towards Trinity Island. In clear weather the cameras were
turned on and photographs were obtained gf the Island and the
Bransfield Strait area north to about 63 15'. Here again clouds
were encountered and the sea was obscured. The flight turned northeastward and returned to Chabunco at 6:40 P.M. local time on September 26.
The second departure from Punta Arenas took place on October 1 at
11:3 0 A.M. local time, and the flight course was laid across Eights
Coast over the Jones Mountains and then westward across Marie Byrd
Land. The approach to the Continent at 25,000 feet (the altitude
maintained throughout the flight) was through scattered clouds.
The coast line was clouded, as were the Jones Mountains. Abreast
of the Hudson Mountains to the starboard, the clouds disappeared,
and the cameras were turned on to photograph the area of Marie Byrd
Land south of Mt. Takahe, the Crary Mountains, and the Executive
Committee Range westward to the Ruppert Coast. From this point the
plane turned southwestward toward Edward VII Peninsula. Clouds
obscured part of the Edsel Ford Range, Sulzeberger Bay and Edward
VII Peninsula. The clouds disappeared over Kainan Bay, and the
cameras were turned on to photograph the area between Kainan Bay and
the Bay of Whales. The plane landed at McMurdo at 3:00 P.M. on
October 2.
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THE THIRD CONSULTATIVE MEETING OF
ANTARCTIC TREATY REPRESENTATIVES
(Continued from the August issue of the Antarctic Report)
RECOMMENDATION III - VIII
Agreed Measures for the Conservation of
Antarctic Fauna and Flora
"The Representatives, taking into consideration Article IX of the
Antarctic Treaty, and recalling Recommendation I - VIII of the
First Consultative Meeting and Recommendation II - II of the Second Consultative Meeting, recommend to their governments that
they approve as soon as possible and implement without delay the
annexed 'Agreed Measures for the Conservation of Antarctic Fauna
and Flora'.
PREAMBLE
The Governments participating in the Third Consultative Meeting
under Article IX of the Antarctic Treaty,
Desiring to implement the principles and purposes of the
Antarctic Treaty;
Recognizing the scientific importance of the study of Antarctic fauna and flora, their adaptation to their rigorous environment, and their interrelationship with that environment;
Considering the unique nature of these fauna and flora,
their circumpolar range, and particularly their defencelessness
and susceptibility to extermination;
Desiring by further international collaboration within the
framework of the Antarctic Treaty to promote and achieve the
objectives of protection, scientific study, and rational use of
these fauna and flora; and
Having particular regard to the conservation principles
developed by the Scientific Committee on Antarctic Research
(SCAR) of the International Council of Scientific Unions;
Hereby consider the Treaty Area as a Special Conservation
Area and have agreed on the following measures:
ARTICLE I
1. These Agreed Measures shall apply to the same area to
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which the Antarctic Treaty is applicable (hereinafter referred to
as the Treaty Area) namely the area south of 600 South Latitude,
including all ice shelves.
2. However, nothing in these Agreed Measures shall prejudice or in any way affect the rights, or the exercise of the
rights, of any State under international law with regard to the
high seas within the Treaty Area, or restrict the implementation
of the provisions of the Antarctic Treaty with respect to
inspection.
3. The Annexes to these Agreed Measures shall form an integral part thereof, and all references to the Agreed Measures shall
be considered to include the Annexes.
ARTICLE

1

For the purposes of these Agreed Measures:
(a) "Native mammal" means any member, at any stage of its life
cycle, of any species belonging to the Class Mammalia indigenous
to the Antarctic or occurring there through natural agencies of
dispersal, excepting whales.
(b) "Native bird" means any member, at any stage of its life
cycle (including eggs), of any species of the Class A yes indigenous to the Antarctic or occurring there through natural agencies of disperal.
(c) "Native Plant" means any kind of vegetation at any stage of
its life cycle (including seeds), indigenous to the Antarctic or
occurring there through natural agencies of dispersal.
(d) "Appropriate authority" means any person authorized by a
Participating Government to issue permits under these Agreed
Measures.
(e) "Permit" means a formal permission in writing issued by an
appropriate authority.
(f) "Participating Government" means any Government for which
these Agreed Measures have become effective in accordance with
Article XIII of these Agreed Measures.
ARTICLE III
Each Participating Government shall take appropriate action
to carry out these Agreed Measures.

Rel

ARTICLE IV
The Participating Governments shall prepare and circulate to
members of expeditions and stations information to ensure understanding and observance of the provisions of these Agreed Measures, setting forth in particular prohibited activities, and providing lists of specially protected species and specially protected areas.
ARTICLE V
The provisions of these Agreed Measures shall not apply in
cases of extreme emergency involving possible loss of human life
or involving the safety of ships or aircraft.
ARTICLE yj
1. Each Participating Government shall prohibit within the
Treaty Area the killing, wounding, capturing or molesting of any
native mammal or native bird, or any attempt at any such act,
except in accordance with a permit.
2.
Such permits shall be drawn in terms as specific as
possible and issued only for the following purposes:
(a) to provide indispensable food for men or dogs
in the Treaty Area in limited quantities, and
in conformity with the purposes and principles
of these Agreed Measures;
(b) to provide specimens for scientific study or
scientific information;
(c) to provide specimens for museums, zoological
gardens, or other educational or cultural
institutions or uses.
Permits for Specially Protected Areas shall be issued
3.
only in accordance with the provisions of Article VIII.
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Participating Governments shall limit the issue of
such permits so as to ensure as far as possible that:
(a) no more native mammals or birds are killed or
taken in any year than can normally be replaced by natural reproduction in the following breeding season;
(b) the variety of species and the balance of the
natural ecological systems existing within
the Treaty Area are maintained.
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5. The species of native mammals and birds listed in Annex
A of these Measures shall be designated "Specially Protected Species", and shall be accorded special protection by Participating
Governments.
6. A Participating Government shall not authorize an appropriate authority to issue a permit with respect to a Specially
Protected Species except in accordance with paragraph 7 of this
Article.
7. A permit may be issued under this Article with respect
to a Specially Protected Species, provided that:
(a) it is issued for a compelling scientific
purpose, and
(b) the actions permitted thereunder will not
jeopardize the existing natural ecological
system or the survival of that species.
ARTICLE VII
1. Each Participating Government shall take appropriate measures to minimize harmful interference within the Treaty Area with
the normal living conditions of any native mammal or bird, or any
attempt at such harmful interference, except as permitted under
Article VI.
The following acts and activities shall be considered as
2.
harmful interference:
(a) allowing dogs to run free,
(b) flying helicopters or other aircraft in a
manner which would unnecessarily disturb
bird and seal concentrations, or landing
close to such concentrations (e.g. within 200 metres),
(c) driving vehicles unnecessarily close to
concentrations of birds and seals (e.g.
within 200 metres),
(d) use of explosives close to concentrations
of birds and seals,
(e) discharge of firearms close to bird and
seal concentrations (e.g. within 300
metres),
(f) any disturbance of bird and seal colonies
during the breeding period by persistent
attention from persons on foot.

E;]

However, the above activities, with the exception of those
mentioned in (a) and (e) may be permitted to the minimum extent
necessary for the establishment, supply and operation of stations.
3. Each Participating Government shall take all reasonable
steps towards the alleviation of pollution of the waters
adjacent to the coast and ice shelves.
ARTICLE VIII
1.
The areas of outstanding scientific interest listed in
Annex B shall be designated "Specially Protected Areas" and shall
be accorded special protection by the Participating Governments
in order to preserve their unique natural ecological system.
2.
In addition to the prohibitions and measures of protection dealt with in other Articles of these Agreed Measures,
the Participating Governments shall in Specially Protected Areas
further prohibit:
(a) the collection of any native plant, except
in accordance with a permit;
(b) the driving of any vehicle.
3. A permit issued under Article VI shall not have effect
within a Specially Protected Area except in accordance with paragraph .i- of the present Article.
4. A permit shall have effect within a Specially Protected
Area provided that:
(a) it was issued for a compelling scientific
purpose which cannot be served elsewhere;
and
(b) the actions permitted thereunder will not
jeopardize the natural ecological system
existing in that Area.
ARTICLE IX
1. Each Participating Government shall prohibit the bringing into the Treaty Area of any species of animal or plant not
indigenous to that Area, except in accordance with a permit.
Permits under
2.
in terms as specific as
importation only of the
When any such animal or
with the natural system

paragraph 1 of this Article shall be drawn
possible and shall be issued to allow the
animals and plants listed in Annex C.
plant might cause harmful interference
if left unsupervised within the Treaty

Area, such permits shall require that it be kept under controlled
conditions and, after it has served its purpose, it shall be removed from the Treaty Area or destroyed.
3. Nothing in paragraphs 1 and 2 of this Article shall
apply to the importation of food into the Treaty Area so long as
animals and plants used for this purpose are kept under controlled conditions.
) t-. Each Participating Government undertakes to ensure that
all reasonable precautions shall be taken to prevent the accidental introduction of parasites and diseases into the Treaty
Area. In particular, the precautions listed in Annex D shall be
taken.
ARTICLE
Each Participating Government undertakes to exert appropriate
efforts, consistent with the Charter of the United Nations, to the
end that no one engages in any activity in the Treaty Area contrary to the principles or purposes of these Agreed Measures.
ARTICLE XI
Each Participating Government whose expeditions use ships
sailing under flags of nationalities other than its own shall, as
far as feasible, arrange with the owners of such ships that the
crews of these ships observe these Agreed Measures.
ARTICLE XII
1. The Participating Governments may make such arrangements
as may be necessary for the discussion of such matters as:
(a) the collection and exchange of records (including records of permits) and statistics concerning the numbers of each species of native mammal and bird killed or captured annually in
the Treaty Area;
(b) the obtaining and exchange of information as
to the status of native niarrnuals and birds in
the Treaty Area, and the extent to which any
species needs protection;
(c) the number of native mammals or birds which
should be permitted to be harvested for food,
scientific study, or other uses in the various regions;
(d) the establishment of a common form in which
this information shall be submitted by
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Participating Governments in accordance
with paragraph 2 of this Article.
2. Each Participating Government shall inform the other
Governments in writing before the end of November of each year of
the steps taken and information collected in the preceding period
of July 1 to June 30 relating to the implementation of these
Agreed Measures. Governments exchanging information under paragraph 5 of Article VII of the Antarctic Treaty may at the same
time transmit the information relating to the implementation of
these Agreed Measures.
ARTICLE XIII
1. After the receipt by the Government designated in Recom mendation I-XIV (5) of notification of approval by all Governments
whose representatives are entitled to participate in meetings provided for under Article IX of the Antarctic Treaty, these Agreed
Measures shall become effective for those Governments.
2.
Thereafter any other Contracting Party to the Antarctic
Treaty may, in consonance with the purposes of Recommendation IIIVII, accept these Agreed Measures by notifying the designated
Governments of its intention to apply the Agreed Measures and to be
bound by them. The Agreed Measures shall become effective with
regard to such Governments on the date of receipt of such notification.
3. The designated Government shall inform the Governments
referred to in paragraph 1 of this Article of each notification of
approval, the effective date of these Agreed Measures and of each
notification of acceptance. The designated Government shall also
inform any Government which has accepted these Agreed Measures of
each subsequent notification of acceptance.
ARTICLE XIV
1.
These Agreed Measures may be amended at any time by
unanimous agreement of the Governments whose Representatives are
entitled to participate in meetings under Article IX of the Antarctic Treaty.
2.
The Annexes, in particular, may be amended as necessary through diplomatic channels.
3. An amendment proposed through diplomatic channels shall
be submitted in writing to the designated Government which shall
communicate it to the Governments referred to in paragraph 1 of
the present Article for approval; at the same time, it shall be
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communicated to the other Participating Governments.
-i-. Any amendment shall become effective on the date on which
notifications of approval have been received by the designated
Government from all of the Governments referred to in paragraph 1
of this Article.
5. The designated Government shall notify those same
Governments of the date of receipt of each approval communicated
to it and the date on which the amendment will become effective
for them.
Such amendment shall become effective on that same date
6.
for all other Participating Governments, except those which before
the expiry of two months after that date notify the designated
Government that they do not accept it.
ANNEXES TO THESE AGREED MEASURES
ANNEX
Specially protected species

ANNEX B
Specially protected areas

ONCEENCEIRIM

ANNEX C
Importation of animals and plants The following animals and plants may be imported into the
Treaty Area in accordance with permits issued under Article IX
(2) of these Agreed Measures:
(a) sledge dogs,
(b) domestic animals and plants,
(c) laboratory animals and plants.
ANNEX D
Precautions to prevent accidental introduction of parasites and
diseases into the Treaty Area
The following precautions shall be taken:
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1. Dogs: All dogs imported into the Treaty Area shall
be inoculated against the following diseases:
(a) distemper;
(b) contagious canine hepatitis;
(c) rabies;
(d) leptospirosis (L. canicola and L. icterohaernorrhagicae).
Each dog shall be inoculated at least two months
before the time of its arrival in the Treaty Area.
2.

Poultry:

Notwithstanding the provisions of Article
IX (3) of these Agreed Measures, no living
poultry shall be brought into the Treaty
Area after July 1, 1966.11

COMMENTS: The preservation and conservation of living resources in
Antarctica is included in Article IX of the Antarctic Treaty as a
matter subject to further consultation by the contracting Governments. Recommendation 1-Vill of the First Consultative Meeting set
forth General Rules of Conduct for Preservation and Conservation of
Living Resources in Antarctica. These general rules were modified
from recommendations made by the Scientific Committee on Antarctic
Research (SCAR) of the International Council of Scientific Unions
(ICSU). The Representatives of the Treaty Governments at the
First Consultative Meeting also recommended that the Governments
consult on the best way to achieve internationally Agreed Measures
for the protection of living resources in Antarctica. The need for
such consultation and measures was reiterated at the Second Consultative Meeting.
RECOMMENDATION III - IX
Interim Guide Lines for Conservation of Fauna
and Flora
The Representatives recommend to their Governments that until
such time as the Agreed Measures on the Conservation of Antarctic
Fauna and Flora may become effective in accordance with Article IX
of the Antarctic Treaty, these Agreed Measures as far as feasible
be considered as guide lines in this interim period.
RECOMMENDATION III - X
Interest of SCAR in the Conservation of
Antarctic Fauna and Flora
Recognizing the initiative already taken by the Scientific
Committee on Antarctic Research (SCAR) on matters relating to the
conservation of Antarctic fauna and flora, and considering its
role as defined in Recommendation I - IV, the Representatives
recommend to their Governments that they encourage SCAR to con-
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tinue its interest in those matters and to prepare reports from time
to time on this subject, and especially at this time on the matters
that it considers should be listed in the Annexes of the Agreed Measures for the Conservation of Antarctic Fauna and Flora.
RECOMMENDATION III - XI
Pelagic Sealing and the Taking
of Fauna on Pack Ice
The Representatives, at the time of adopting the Agreed Measures on the Conservation of Fauna and Flora,
Considering that appropriate voluntary regulation of
1.
pelagic sealing or the taking of fauna on pack ice is of great
importance for the fulfilment of the purposes and principles of
these Measures;
2. Recommend to their Governments that
sidered further by them on as broad a basis as
paring for the Fourth Consultative Meeting at
a view to its inclusion on the Agenda for the
Meeting;

this matter be conpracticable in preSantiago, Chile, with
Fourth Consultative

3. Recommend to their Governments that when ships of their
nationality engage in pelagic sealing or the taking of fauna on
pack ice south of 60 0 South Latitude, each Government voluntarily
regulate these activities to ensure the survival of any species
being taken and to ensure that the natural ecological system is not
seriously disturbed.
xxxxxxxX** END

*XXXXXXXX*

Henry S. Francis, Jr.

SOVIET ANTARCTIC EXPEDITION BULLETIN
The publication in English translation of the first 20 issues of
the Informaionny Biilleten' Sovetskol Antarkticheskol Akspedirsii
was announced in the April. 1964 issue of the Antarctic Report. Bulletins Nos. 2 1 - 30 are to appear soon as volume 3 of the series and
issues 1-3 of volume i-I-, covering Bulletins Nos. 31-36, are now available from the American Geophysical Union. The work is supported by a
grant from the National Science Foundation. Bulletins Nos. 31142,
which include approximately 700 pages in the original Russian, are
being released in six issues containing two Bulletins each. The cost
is $7.5 0 for individual issues, or $36.00 for the entire set of six
issues (12 numbers). Order from American Geophysical Union, Suite
506, 1145 19th Street, N.W., Washington, D.C., 20036.

FIELD REPORT NO. 69 - SEPTEMBER 1964
NOTE:
In general, material included in the Field
Report is summarized from regular reports by personnel of Federal agencies, universities and institutions carrying out scientific research in the Antarctic under National Science Foundation grants and
with logistic support by the U.S. Navy. In order to
ensure that the work of the individual scientists
and their institutions is clearly understood, it is
requested that prior to using any of this material
for public dissemination, such use be discussed with
the Office of Antarctic Programs in the National
Science Foundation or with the originators of the
research as named.
GENERAL
Byrd Station:
The first Navy C-130 of the season arrived on
September 30. Flying from Melbourne, Australia, to McMurdo Station
by way of the South Pole, this aircraft was diverted from its
destination by reports of bad weather and was forced to use the
alternate landing strip prepared at Byrd Station.
The motor toboggans used for
tion have been dug out and placed
water and sewerage systems in the
interfered with darkroom work and
tive sanitation facilities.

transportation around the stain running order. Failure of the
area of the science building has
brought about a return to primi-

Eights Station:
An average of 48 cm. (19 in.) of snow accumulated away from the camp during prolonged periods of snow and light
to moderate winds. The total depth of old plus new snow on the
aurora building alongside the aurora tower measured 110 cm. (61 in.)
at one time during the month. However, storms during the latter
half of the month carried away the bulk of the new snow. That
which remains over the riometer-VLF building has caused flooding and
at times has sealed the observer inside during storms. The problem
of snowmelt entering the generator room continues. The overhead
boards in the food tunnel have cracked and one has broken but no
structural damage is apparent in the main buildings.
The 20 Mc./s. band improved during the month, but the +o Mc./s.
band remained the principal channel for amateur radio communications.
USNS Eltanin:
The plans for Cruise i4 called for the Eltanin
to occupy stations along the 160° meridian between 550S and 62°S,
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across the 62 0 S parallel to l2 5 °' 1 , and north along this meridian to
the usual northern boundary of operations at 55 0 S. The scientific
work of the cruise was begun with a series of bottom profiles taken
over the Hikurangi Canyon (eastern Cook Strait) as the ship sailed
from Wellington, New Zealand on July 29. Five days after leaving
port the Eltanin was on her first ocean station at 50°S, 160 ow.
Two more stations were taken (52 0S, 5) i 5) before the regular program of full stations at 60-mile intervals went into effect.
The 12th station was made at 63°S on August 17 with fringes of
pack ice visible to the south and east. From this point the ship
steamed northeasterly through forming sea ice until at 6005 she was
free of the ice and could proceed eastward with stations each four
degrees of longitude.
After completing station 21 at 6003, 125 0W on August 29, the
Eltanin turned north, reaching the edge of the operational area at
55°S on September 3. From the 3rd to the 8th of September extensive bottom profile records were made in several crossings of a
fracture zone near 55°S between 124 0W and 127 0W. In addition to
this special study, extra hydrographic casts were taken in the Antarctic Convergence zone on the western leg of the cruise and supplementary bottom profiling was done over the Pacific-Antarctic
Ridge at 62 0 S, l6001.
On September 1 3, the Eltanin steamed toward Valparaiso, Chile,
crossing a seamount at 43 0 13 ? S, 97 041 1 W. The area of this underwater mountain's summit was defined by bottom profiling and samples
were taken of bottom fauna and rocks. An emergency medical case
forced diversion from the planned course to evacuate the patient at
Talcahuano, Chile, on September 18; the cruise ended at Valparaiso
on September 19.
Working conditions during the first 31 days of the cruise were
extraordinarily good with no rough seas encountered and with winds
over 30 mph. occurring on only six days. Rough seas were experienced on three of the final nine days of station work.
McMurdo Station: A new portable field lab for biological projects has been completed and the second of the older Stanford fish
houses renovated. One project completed in preparation for summer
programs was a specially designed sled for carrying seals. The snow
drifts were removed from the US.ARP area with the aid of a Traxcavator. The 1 63 Power Wagon was brought out of storage, and all
vehicles are now ready for summer use.
South Pole: The first mail delivery of the 1964-65 season was
made on the last day of the month. The mail was dropped from the
Navy C-130 plane making the first U.S. flight ito Antarctica from
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Australia.
Efforts are being made to open the station in advance of the
first scheduled flight on October 20. The microfilming area in the
science building has been rebuilt and painted.
BIOLOGY
USNS Eltanin
Bernice P. Bishop Museum (Entomology) - University of
Alaska Observer: Insect trapping nets were flown on 2-i-B days of the
57-day cruise, but no specimens were found in the material taken
from the nets.
Columbia University, Lamont Geological Observatory (Microbiology): The standard sampling program was followed for primary
productivity determinations by the Carbon-14 method, chlorophyll determinations, phytoplankton, and bacteria cultures from sea water
and bottom sediments. The waters in the area of Cruise 14 were not
highly productive with the exception of a lane 50 to 80 mi. wide
which included the Antarctic Convergence. Here the productivity decreased from north to south. Other scattered zones of high productivity were found in the surface waters. In general, this program
was very successful owing to the nearly continuous favorable weather
and satisfactory operation of sampling equipment. Following is a
summary of the samples obtained from 63 microbiology stations:
Sample Type
Carbon-14
Chlorophyll
Phytoplankton
Sea Water
Bacteria from sea water
Phleger cores
Total Samples

Number
426
223
130
213
20
1055

Columbia University, Lamont Geological Observatory (Plankton Program): A full plankton program was run at all but three of
the 26 regular stations of Cruise 14. Stations were taken at the
northern and southern boundaries of the Antarctic Convergence and
surface samples were taken at nine different stations during daylight
hours and at night, to get some indication of the diurnal migration
of zooplankton. Euphausids and Clione limacina were the most frequent additions to the nighttime plankton hauls. Shell-bearing organisms, pteropods and foraminifera were found at every station with
pteropods abundant even in the coldest surface waters. Foraminifera
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became more abundant as the ship moved north to warmer waters. Here
the widely distributed Globi&erina bulloides was found with large
and numerous spines.
A total of 151 samples was taken from 27 plankton stations. The
1/2 meter net was used to obtain two vertical samples, 23 oblique
samples, and 36 surface samples. The Multiple Plankton Sampler was
used for 70 samples from depths of 0-100, 100-250, and 250-500 in.
The depth from 500-1000 M. was sampled 23 times with the Bathypelagic
Plankton Sampler.
Institute of Marine Science, University of Miami(Cephalopods): The objective of this project is a study of the systematics
and distribution of the antarctic cephalopods, to delimit this fauna
and determine its relationships to the cephalopods of more northerly
faunal regions. The collections of squids and octopuses taken by the
Eltanin are studied at the Institute of Marine Science.
Cruises 13 and l i-i- marked probably the first attempts at sea to
study living specimens of the poorly known antarctic cephalopod
fauna. In order to maintain live specimens aboard the ship, a 30gallon refrigerated aquarium was installed in the microbiology laboratory. This location proved to be sufficiently stable to carry out
observations and examinations of living cephalopods. The temperature
of the aquarium water was maintained close to that of the natural environment by means of a thermostatic control.
Observations on live specimens were concerned primarily with
chroinatophore patterns and color changes, modes of locomotion and
buoyancy mechanisms, and the location, patterns and structure of luminescent organs. All species were photographed to insure a permanent
record of those features of the living animal which are lost in
preservation. By special photographic techniques the bioluminescent
emissions from various types of photophores of certain species of
bathypelagic cephalopods were recorded. These observations served to
confirm previous inferences from morphological and histological studies of preserved specimens and to supplement the knowledge of cephalopods.
The total catch of 167 specimens represented eight families, all
of the squid suborder Oegopsida except the lone stauroteuthid cirrate
of the order Octopoda. The largest number of specimens belonged to
the family Bathyteuthidae; all of these were Bathyteuthis abyssicola.
Following closely in number of specimens was the family Cranchiidae,
of which Crystalloteuthis glacialis was the most numerous. The
largest specimen captured, Galiteuthis armata, also belongs to the
Cranchiidae. A list of the cephalopod families represented in the
collection from Cruise l )-i is given on the following page.
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Order TE[JTHOIDEA

Order OCTOPODA

Suborder Oegopsida

Suborder Cirrata

Bathyteuthidae
Brachi ot euthidae
Cranchi idae
Onychoteuthidae
Histioteuthidae
Chiroteuthidae
Gonatidae

Stauroteuthidae

Out of four successful Blake trawls, two yielded cephalopods;
of 32 successful midwater trawls, 24 contained cephalopod specimens.
Only one of the Blake trawls produced a benthic cephalopod, and
that arrived on deck in poor condition. The other Blake trawl took
a bathypelagic squid, Bathyteuthis abyssicola, while the net was
being set or hauled.
University of California (Marine Biology): Of the Eltanin's
26 regular stations on Cruise l-i-, 12 carried a full marine biological
program. Rough sea bottom during much of the cruise over the PacificAntarctic Ridge forced the curtailment of bottom sampling. Equipment
failures and wire losses were responsible for the small number of midwater trawls in the latter part of the cruise. A summary of biologi cal collections follows:
Gear

Attempted

Isaacs-Kidd Midwater Trawl
35
Blake 5' Trawl
5
Blake 10' Trawl
5
Menzies 12
Trawl
Indian Ocean
Standard Plankton Net
20
Plankton12
Tow, 1/2 meter
Plankton Tow, 1 meter
1
Dip Net
1
Phleger Corer
21
Totals

112

Successful

33

1
5
9

19
1
1
1
21

91

An investigation of the ecological distribution of pelagic birds
was initiated to obtain an estimate of the numbers and kinds of birds
feeding in antarctic waters during the southern winter. A bird census was taken daily for one hour around noon and again in the afternoon. With each day's observations the ship's position, and weather
and sea conditions were recorded. Care was taken to determine accurately the species distribution of birds in and around the Antarctic
Conv'gence. Whenever possible, observations were made on the food
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and feeding habits of each species.
McMurdo Station
Biolab, Stanford University: Inventory of laboratory
stocks and preparations for the summer field season continued.
Stanford University: A new fish hole was established
m.
of water. The growth experiments with Trematomnus
over 168
bernacchii were finished and a new series of reverse metabolism
tests begun with T. borchgrevinki.
METEOROLOGY
Byrd Station
U.S. Weather Bureau: September was a month of seasonable temperatures and strong winds. It began with mild temperatures, but a clear, cold spell near the end brought the average
within normal range. For the third time in the last four months,
a new high was recorded for average monthly wind speed: 27 mph.,
erasing the 23.2 mph. record set last September. There was a
measurable amount of snow on only one day, and no snow samples were
collected.
Sixteen radiometersondes were released, of which 12 were traced
to bursting altitudes and the other four terminated because of instrument failure. The balloon treatment contributed to another
satisfactory month during which the average bursting altitude was
estimated to be just under 32,000 m.
At the end of the month double radiosonde runs and hourly
weather and terminal forecasts were made for the photo reconnaissance
flights from Chile and for the emergency landing at the station.
The solar radiation instruments performed normally. Two calibrations of the CSIRO radiometer showed a change in its characteristics from the end of last summer. In the ozonesonde program,
some flights were terminated because of the failure of the instruments to transmit temperature measurements. The cause of the malfunctions was not determined.
Eights Station
U.S. Weather Bureau: With the exception of five particularly cold days, September 1964 was considerably warmer than September of last year. Snow fell almost continuously during the month
and pressure waves were quite pronounced duHng the early September
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storms. The greatest snowfall in one 24 hour period occurred on the
11th and 12th and amounted to 22 cm. (8.6 in.). The average net
surface change measured on 119 snowstakes was 28 cm. (11.0 in.). The
total sunshine for the month was 96 hr. 19 mm., which was 30% of
the possible sunshine. There were seven days with optical phenomena
and none with whiteout. Noctilucent clouds were observed on the 2nd,
3rd, 14th, and 30th, and the Novaya Zemlya phenomenon was observed on
the 14th and 15th. Enroute and terminal forecasts were made for the
Navy C-130 flight from Punta Arenas, Chile to McMurdo Station.
The probe mounting for the atmospheric electricity program was
dug out and relocated on the surface. The main problem with this
sensor continued to be the snow filling the probe cap during the continuous light snow and near calm conditions. Otherwise, its performance was excellent.
The Mast surface ozone program was beset with difficulties and
was kept in operation only by the careful placement of snow blocks
around the intake tube. It has been possible so far to keep an air
channel open to the ozone sensor. Some rare southeast winds caused
a loss of data on four different days by blowing exhaust fumes over
the intake.
USNS Eltanin
U.S. Weather Bureau: With unusually good weather through out Cruise 1)-i- the upper-air sounding program was very successful. A
total of 47 radiosondes was flown to an average height of 2 3,3 00 M.
Forty-four of these releases were tracked by radar for wind information to an average height of 18,600 m. One upper-air sounding was
missed when severe weather made it unsafe to maneuver the ship into
position for a balloon release.
Daily weather maps and operational forecasts were prepared during on-station periods, and long-range forecasts were provided enroute to and from antarctic waters. Surface and upper-air weather
information was transmitted regularly to New Zealand and antarctic
stations while the ship was in the western sector of the Pacific.
Near the end of the cruise transmissions were shifted to South
American stations. On only three occasions was it necessary to send
reports to distant Naval facilities for relay, once to Alaska and
twice to Japan.
Radioteletype broadcasts were received from New Zealand, Australian, and South American stations. Early in the cruise, radio
facsimile transmissions were received from Canberra; however, other
broadcasts received in the western Pacific were not compatible with
the Eltanin t s facsimile recorder and could not be used.

21

McMurdo Station
(For standard surface and upper air observaU.S. Navy:
tions, see SUMMARY OF METEOROLOGICAL OBSERVATIONS)
South Pole Station
U.S. Weather Bureau: During the early part of the month,
adverse surface winds and instrument failures aloft reduced the
average height of 18 radiometersonde flights to 16,250 m. The average height for 13 flights made in the latter part of the month went
up to 26,95 0 in. when the specially conditioned balloons were being
launched in sunlight.
Metal storage lockers were assembled and placed in front of the
science building to hold recorder paper previously stored in the
heater room. The weather station was cleaned and repaired, and the
meteorological technician's office was repaired and linoleum floor
covering laid. The general area cleanup was nearly completed and
organization of the return cargo was begun.
The summer radiation instruments were installed on the 11th in
time to check them out before the official program began on the 20th.
Daily radiosonde flights were made to support the Punta ArenasMcMurdo C-130 flight and the flight from Melbourne which dropped mail
to the station. The net snow accumulation was -0.86 cm. (-0.34 in.).
The negative figure was attributed to high winds removing snow from
the snowstake field shortly before measurements were made.
OCEANOGRAPHY
USNS Eltanin
Alpine Geophysical Associates, Inc. (Bottom Photography):
Bottom photographs were obtained at 17 of 26 stations during Cruise
i'-i-, yielding 198 black-and-white pictures and 180 color transparencies.
Columbia University, Lamont Geological Observatory (Physical Oceanography): Thirty-four hydrographic stations were taken
during Cruise 14, consisting of 26 standard deep and shallow casts
at the Eltanin's regular ocean stations plus additional casts for
special studies. A total of 607 bathythermograph (BT) observations
and surface salinities was taken on an hourly schedule (half-hourly
near the Antarctic Convergence). A study of the Convergence was
made along 160°W by crossing the zone to its southern extremity and
returning north over the same track, taking four carefully placed
shallow hydrographic casts. The Convergence was located at 5101115
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along the 160°1 meridian; in a second crossing along 125 0W, it was
apparent between 600 and 60 0 30tS but not so well defined.
As on Cruise 13, the thermograd instrument, which records a
continuous trace of temperature and pressure on film, was attached
to the bottom of deep hydrocasts. Initial problems of pressurecase leakage and malfunctioning of the pressure trace were overcome,
and the instrument gave good temperature traces in 23 of 28 stations.
Both pressure and temperature traces were satisfactory in 18 stations. A twin Phleger-coring rig was sent down on each deep hydrocast and a total of 26 cores provided to the University of Southern
California marine biology and the Lamont Geological Observatory
microbiology groups.
Analysis of data taken north of the Antarctic Convergence indicated warmer, low-salinity, subantarctic surface water flowing
south, and just underneath it the upper edge of antarctic intermediate water characterized by its salinity minimum. The core of
this intermediate water appeared to be in the 200 to 400 in. band of
water in which the oxygen minimum and phosphate and nitrate maxima
occur. The axis of this band was at 1650 in. at 50S, having descended from 900 m. at the Convergence. The higher salinity Pacific deep
water was found at 2900 m. at 50 0 S, rising to 1950 m. in the Con vergence area at 5701115.
In the Convergence zone, the complex mixing processes which form
the antarctic intermediate water were evident; however, the large
divergence of oxygen minimum and phosphate and nitrate maxima found
along 9001 on Cruise 13, were not present.
South of the Convergence the antarctic surface water was characterized by a temperature minimum between 100 and 200 in. depth. Below
this water mass was the sharp thermocline and temperature maximum of
the returning antarctic intermediate water, which meets the oxygen
minimum and phosphate and nitrate maxima in its southward course at a
depth of 600 m. at 59°S. In the deeper water the salinity maximum of
the Pacific deep water continued to rise on the same slope, starting
at 1950 m. in the Convergence zone. The salinity maximum reached
1 3 0 0 m. at 62 0 S where the slope increased, and rose to oOO m. at 630S.
t
The slopes of the various maxima and minima appeared to follow that
of the bottom topography as they did on the north-south profiles of
Cruise 13.
Florida State University (Marine Geology):
Geological
sampling was done with the piston coring device and rock dredges or
Blake trawls. For a comparative study of the sediments on both sides
of the Antarctic Convergence the first cores of the cruise were
taken along 160°W at 50 , 52 0 , and 54 0 5. Below 55 0S cores were taken
every degree of latitude on the north side of the Pacific-Antarctic

23

Ridge. The top of the Ridge was sampled at 61 0 57'S at a depth of
12 50 fins, and produced a 70 cm. core composed of sand, pebbles, and
foraminiferal ooze. Due to the rough bottom of the PacificAntarctic Ridge, over which much of the cruise track lay, only 17
cores were recovered out of 22 attempts on 28 stations. Mechanical
difficulties and lack of wire accounted for failures to obtain
cores at some of the later stations.
The Peterson grab sampler was used unsuccessfully on three occasions. Nine rock samples were recovered from Blake and Menzies
bottom trawls. The rock dredge was used with partial success three
times.
The distribution of sediment types was plotted on a preliminary
chart. In the Pacific basin, deep-sea red clay with globigerina was
encountered until foraminiferal ooze became predominant at 550S.
Diatom ooze was abundant in the Convergence zone. At some stations
along the Ridge, quartz fragments and manganese nodules were found
in abundance. In one core from the top of the Ridge, a layer of
foraminiferal ooze was recovered with sand and pebbles of gneiss
and granite. On the eastward track along 600s, an area of diatom
ooze appeared to predominate. The boundary between diatom and
foraminiferal ooze along the northward125 track was found at 58 S.
On several occasions the cutting edge of the corer appeared to
be damaged by a layer of manganese nodules which stopped its penetration at depths of 6 to 12 m. below the bottom surface.
Columbia University, Lamont Geological Observatory (Marine
Geology): (NOTE: A member of the Lamont Geological Observatory
staff accompanied Cruise 14 in order to perform sediment and topographic studies and to observe the operations of oceanographic programs. Portions of his report on the work of the cruise are given
below,)
During the cruise,sedinients from 17 piston cores and 19 Phleger
cores were studied. Piston cores were sampled at the end of each
pipe length and samples immediately analyzed in the microbiology
laboratory. A portion of each sample was sieved and the coarse residue examined for the presence of foraininifera, radiolaria, rock
fragments of continental origin, manganese oxide, and minerals.
After treatment with acid and washing of the residue, the radiolaria
were identified and recorded.
Of the 57 samples studied, 37 contained only Recent antarctic
species, nine contained Recent warmer water species, and 11 showed
radiolarian species of Early or pre-Pleistocene age. The transition between warmer-water and antarctic species occurred at 5300).l.TS,
• 16o°w and 57°O'S, 125 0141W, ong the two north-south legs of the
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cruise. The species content of the Recent assemblage of antarctic
radiolaria south of the Convergence was fairly constant; however,
along 160°W there seemed to be a decreasing number of species southward from the Convergence.
Recent radiolarian assemblages from the transition zone between
antarctic and warmer-water species characteristically showed large
variations in shell thickness between individuals. The radiolaria
of the bottom as well as the top sample of one core showed large
variations in shell thickness, giving some evidence that the position of the Antarctic Convergence in the Miocene was similar to its
present position.
Cores penetrating Tertiary sediments south of the Convergence
were located in rough topography on the flanks of the PacificAntarctic Ridge. The Tertiary radiolarian assemblages in this area
invariably occurred in red clay, often containing manganese nodules,
in sharp contrast to the overlying deposits of Recent and Pleistocene
diatom ooze. The Tertiary red clay characteristically had little or
no carbonate while the overlying diatom ooze often contained abundant
foraminif era.
Topographic studies were made in three areas. Shortly after
leaving Wellington, the Eltanin crossed the Hikurangi Canyon at
42 0 20 1 S, 116 011 1 E. The ship was maneuvered for several hours to make
three crossings of the Canyon. In this area the Canyon trends northeast; it is box-shaped with a flat floor and steep walls, having a
width of about five miles and a depth of about 100 fms. below the
surrounding sea floor.
The second object of special study was a ridge and trench system
first discovered near 55 0 S, 160 0 . This major ocean floor structure,
crossed five times over a distance of 116 miles, trends remarkably
straight along azimuth 2910 with the ridge invariably occurring immediately south of the trench. The table below summarizes the
crossings, with the coordinates marking the position of the trench.
The maximum depth of the trench given for the first crossing is less
than the true maximum, as the depth was decreasing when the reading
of 2835 fins, was taken. The steepest slope was the north face of
the ridge, which reached angles between 30 0 and )i5°. The relief of
the structure decreased westward from the third crossing. In the
first two crossings the trench showed no evidence of sediment fill
while at the last two traverses it had a flat floor. A sediment
sample obtained from a Phleger core between crossings Li and 5 is a
tan lutite, containing planktonic foraminifera, radiolaria, and rock
fragments. A light green rock, probably serpentine, comprises a
high percentage of the rock fragments.
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Summary of Fracture Zone Crossings
Crossing

Latitude

Longitude

Max. Depth

Mm. Depth

1
2
3
L.
5

550391S

123055'W
12051'W
126°021W
126029'W
1270001W

2835 fms.
3160
28Ll0
2610
25

1155 fnis.
392
282
180
1280

550211S

55°ll'S
55007'S
54053S

The straight trend of the fracture zone together with the offset
of the Pacific-Antarctic Ridge indicates strike-slip movement. The
profiles across the structure show an upthrown southern block and an
open-ended trench, also indicating vertical movement in the plane of
the fault which decreases to the west of crossing 3. The presence of
sediment partially filling the trench at the western crossing suggests
that this portion may be less active than the trench farther east.
0
At 43 013'S, 97 41 1 W, the Eltanin crossed a flat-topped seamount
or guyot which rose from a depth of more than 2000 fms. to a minimum
recorded depth of 77 fins. The top is oval (the long axis trending
about azimuth 300 0 ) and at least nine miles long. The width at one
crossing is 4 • 5 miles. The top is very flat with a relief often less
than 5 fins. Bottom photographs showed abundant life growing on
rounded rocks and patches of ripple-marked sand. A Menzies trawl
taken on the top collected large quantities of white calcareous sand,
composed mostly of bryozoan fragments and well-rounded basalt pebbles.
Oregon State University (Chemical Oceanography): (NOTE:
The following remarks are taken from the reports of the representative from the Department of Oceanography, Oregon State University,
who accompanied Cruise l4 as a visiting scientist.)
A new technique of water mass detection using preformed phosphate
analysis was developed and applied during the cruise. Preformed
phosphate is the concentration of inorganic phosphate that was present
in a water type at its surface source, before sinking, and can be
calculated from the temperature, salinity, oxygen, and inorganic phosphate concentrations measured at some later time in the water's
history. It is a conservative property of water types in the same
sense that temperature and salinity are conservative: it varies as a
result of dilution, evaporation, and mixing of water masses but is
not affected by biological activity. Thus, preformed phosphate reflects the conditions at the source of the water and can be used to
track it.
Preformed phosphate analysis was used to locate accurately a
southward flowing branch of the antarctic intermediate water. The
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main northward-flowing branch of antarctic intermediate water was
located by a salinity minimum and preformed phosphate maximum while
the Pacific deep water has a salinity maximum and preformed phosphate minimum. A warm water intrusion occurs below the antarctic
surface water; however, temperature-salinity diagrams are not very
useful in defining this returning intermediate water because it
shows only as a slight curvature. Temperature-preformed phosphate
diagrams, on the other hand, locate this water mass accurately and
demonstrate its existence as sharp breaks in a plot.
0
Four main water masses are present along 160 W south of the
Antarctic Convergence: antarctic surface, returning intermediate,
Pacific deep, and antarctic circumpolar. As no major contribution
from antarctic bottom water was detected during this section, the
term antarctic circumpolar probably describes a mixture of lower
deep and bottom waters. The antarctic surface water does not mix
appreciably with the deeper waters. This isolation is shown by the
abrupt change in temperature between 250 and 300 m., and by the
oxygen minimum which indicates no appreciable oxygen replenishment
across the pycnocline. Appreciable mixing occurs in the other
three water masses.
One result of these studies was to eliminate Antarctica as a
possible source of a water mass with low preformed phosphate found
in the North Pacific.
Twenty samples of near-bottom sea water were collected for
alkalinity determinations. Results will be used to determine specific alkalinity gradients and, if these are large enough, to
estimate rates of motion of near-bottom waters. Two ice samples
will be used to examine the effect of freezing on the partition of
alkalinity between ice and the surrounding water.
The specific phosphate (inorganic phosphate/salinity) was measured for two ice samples. Results suggest that bottom waters
found during freezing of sea ice may be enriched in phosphate,
while the melting process may yield surface waters with low phosphate.
A method of estimating calcium carbonate saturation, which requires only pH, was used in a study of calcium carbonate solubility.
Surface waters were found to be supersaturated down to a depth of
500-1000 m. and deeper waters undersaturated, indicating that solution of sinking calcareous organisms should occur. This solution
should cause an increase in the alkalinity of the deep waters in
the direction of their motion, an increase in alkalinity with time,
and a decrease in calcium carbonate sedimentation with depth. The
supersaturation of the upper layers decreases to the south as a result of lower temperatures, an increase in carbon dioxide content
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as the oxygen minimum layer rises towards the surface, and possibly
the higher biological activity in the zone of upwelling south of the
Convergence.
UPPER ATMOSPHERE PHYSICS
Byrd Station
Aurora and Airglow, Arctic Institute of North America:
The all-sky camera program was terminated on September 27. The SCAR
35 mm. and the standard 16 mm. all-sky cameras performed well during
the month, but there were some difficulties with the patrol spectrograph in multiple data box exposures and overlapping of spectral
data and data box frames. These conditions were corrected.
Forward Scatter, National Bureau of Standards: On the 2nd
of September high winds caused moderate damage to the Byrd-Pole antenna and severe damage to the Byrd-McMurdo antenna. The Pole antenna was repaired with negligible loss of data, but it was not possible to restore the McMurdo antenna to efficient operation, since half
of the reflector was carried away and the drive element remained
intermittently open. At the end of the month this antenna could be
used only during periods of very low wind velocity, as a check on the
gain of experimental antennas.
An attempt was made to construct a dipole and vary the height
above the snow surface up to 25 feet using horizontal polarization.
When it was at 25 feet, the McMurdo signal decreased only about 1 db.
from an equivalent dipole at 180 feet above the surface. Surprisingly, a reflector added nothing to the signal strength. It is not yet
known whether a successful antenna can be built at this low height.
When the dipole was hung vertically with its center about 15 feet
above the surface, the receiver signal dropped an additional 6 db.
The electronic equipment functioned well throughout the month.
Geomagnetism, U.S. Coast & Geodetic Survey: Fourteen sets
of absolute measurements were taken, including one set of horizontal
measurements with the Ruska magnetometer. The averages of the absolutes were:
declination
horizontal field
vertical field

70 027.8'
16,308 g.
57,838 g.

Ionospheric Absorption, National Bureau of Standards: The
riometer operated well with only one short period of interruption.
Two strong magnetic storms and ionospheric absorption events were
noted at the end of the month.

Ionospheric Soundings, National Bureau of Standards: High
winds on the 3rd caused the main guy wire for the antenna to part.
Shortly afterward both the transmitting and receiving antennas collapsed, but were later repaired with the help of personnel from
other disciplines. In the interim period a station telephone line
was used as a receiving antenna and, while its high-frequency response was poor, it was able to detect the lowest frequency echoes
which have been observed this year. The sounder itself operated well
throughout the month. The critical frequency for the P2 layer continued to climb as the sun returned, and a regular echo layer is now
a fixed overhead feature of the ionosphere. The Fl layer was observed every day for a short period. The occurrence of sporadic E
decreased markedly with absorption (type A) being conspicuously
absent. Periods of high absorption were fewer in number but of
longer duration. The maximum median foF2 was 4.7 Mc./s, unqualified
and occurred at local noon. The minimum median foF2 was 1.7 Mc./s.
qualified and occurred two hours later than the maximum. Numerical
values of foF2 were obtained 52% of the possible time, an increase
of 19% over last month. The missing values are accounted for by:
absorption (23%), blanketing by lower layer (17%), equipment problems (2%), spread echo (5%), and miscellaneous (1%).
Micropulsations, National Bureau of Standards: Early in
the month the micropulsation tape deck jammed. Inspection and
maintenance returned the deck to operation but the cause of the
jamming was not determined. The micropulsation records were completely blanked out on occasions which could be related to periods
when aircraft were in the area. The effect was similar to that
caused by shorting the loop input.
Radio Noise, National Bureau of Standards:
This equipment
operated in excellent fashion in the early and middle portions of the
month, but in the latter part of the month both antennas blew down.
The main receiving antenna was raised again but both channels were
inoperative. The low frequency integrator often failed regardless of
which module was used and the high frequency channel developed
trouble in the frequency selector and had a bad cable leading to the
2.5 Mc./s. filter.
VLF-ELF, Stanford University and Pacific Naval Laboratory:
Like March, the last equinoctial month, September was generally
active. There was much periodic activity which correlated with micropulsations on the 7th from 1245 to 1255 GMT. Micropulsations and
chorus could be correlated on the 13th from 1750 to 1850 GMT when each
phenomenon often exhibited the same 70-sec. period. There were
several instances of long-period periodics, the most pronounced of
which ran intermittently from 0420 on the 14th to 1030 GMT on the 15th.
The disturbance was made up of rising noises which contained frequencies from 0.7 to 1.5 Kc./s. and lasted for three to four minutes at a
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time, sometimes becoming quite loud.
The directional changes of the signal from NPM (18.6 Kc./s.) in
a few instances correlated with rapid phase changes, but there were
no quantitative results. On the 13th OGO satellite recordings were
satisfactorily obtained.
Eights Station
Aurora and Airglow, Arctic Institute of North America:
Auroras were visible on the 1st, 2nd, 3rd, 8th, 9th, and 30th of the
month. The all-sky camera was shut down for the first week of
September while the secondary mirror was being replaced, and from
the 10th to the 13th during inclement weather. The domed hatch was
used for the patrol spectrograph during storm periods; this instrument was operational all month. The experimental scanning photometer was overhauled early in the month but during the latter part
of the month it became inoperable. Efforts are being made to repair it. Film processing, including 35 mm. color film, proceeded
well. There were several feet of snow on the roof over the color
all-sky camera at the end of the month. The operation of the turret
photometer was terminated on the 14th at the end of astronomical
twilight.
Geomagnetism, U.S. Coast & Geodetic Survey: No sudden
commencement storms were recorded this month, but there was a disturbance on the 28th of magnitude 30 K. There were 27 days of complete records and partial records for the other three days due to
losses caused by a break in the six-volt power line. A new wire
was laid on the 21st and there have been no DC power problems since
that time. An AC power failure on the 23rd caused a IO mm. loss of
data. The average values of 18 sets of absolute measurements were:
declination
horizontal field
vertical field

32'37.61
21,049 g.
18,331 g.

Ionospheric Absorption, National Bureau of Standards:
September was more active than previous months. There were absorption events on the 6th and the 7th of 1.0 and 06 db. respectively*
and on the 22nd there was a very large event of 2.9 db. The disturbance associated with the latter continued through the end of the
month and there was another long, slow event on the 28th. The equipment operated well with only an occasional hour of data loss.
VLF and Micropulsations, National Bureau of Standards:
There was a great deal of snow accumulation on the roof and much
melting inside. Much of the equipment was flooded at one time or.
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another, which caused some failures. Ten hours of data were lost on
the 8th because of a power failure. The micropulsations during September showed no particular pattern but seemed to be of a type
generally associated with aurora.
USNS Eltanin
Aurora and Airglow, University of Alaska: The airglow
photometer operated sporadically during Cruise l i-i- with program interruptions caused by overcast skies, ship's lights during station work,
and equipment malfunctions.
Cosmic Radiation, Bartol Research Foundation (Stanford
University Observer): Following maintenance in port, the meson telescope was returned to observation on July 30. The right meson telescope channel performed very well throughout the cruise; however,
only two of the left meson telescope chambers could be used due to
the lack of a photomultiplier tube. The precision chronometer was
damaged, making it necessary to apply time marks manually.
Ionospheric Absorption, University of Alaska: The 30 Mc./s.
riometer was operated for most of the cruise. Operation of the 60
Mc. / s. riometer was generally unsatisfactory because of interference
from the ship and amateur radio transmitters and other, unexplained
sources.
The antenna for the 30 Mc./s. instrument was rebuilt in the
early days of the cruise and all outside connectors for the antennas
were waterproofed.
Radio Noise, National Bureau of Standards: The
continued to operate satisfactorily except for periods of
ference from the ship and amateur radios. Editing of the
indicated that about 20% of the data were contaminated by
transmissions.

equipment
interrecords
radio

VLF, Stanford University: Whistler activity during Cruise
14 was lower than on Cruise 13, averaging six per mm. from July 29
to September 10. However, on seven days in this period, when the
Eltanin was very close to the conjugate point of Boulder, Colorado,
whistler activity rose as high as 19 per mm. VLF emissions were
observed and recorded on 11 days, with most events occurring between
0900 to 1100 and 1 300 to 1400 GMT. Many of the emissions were socalled "risers", continuous tones with rapidly rising pitch. Also,
there were occurrences of bursts lasting as long as 5 sec.
The narrow-band experiment showed very interesting activity from
the VLF transmitter NPG. The frequency and strength of the .cho increased as the ship approached the conjugate point of NPG at 5)i.9°5,

31

156.3 0W. As the ship moved away from thisO area the echo activity decreased until it became very low near 60 s, l+00.
In addition to the hourly broad-band recording at 50-52 mm. and
narrow-band recordings of VLF stations NPG and NSS, the orbital
passes of the Alouette satellite were recorded once a week. Except
for minor disturbances caused by three power failures, the recording
equipment performed very satisfactorily during the cruise.
McMurdo Station
Cosmic Radiation, Bartol Research Foundation: The meson
telescope and the neutron monitor operated well.
Ionospheric Absorption, Douglas Aircraft Company: A storm
on the 10th destroyed the 30 Mc./s. antenna, but a new one had been
completed by the 20th and all the equipment is operational.
South Pole Station
Aurora and Airglow, Arctic Institute of North America:
With the return of daylight to the South Pole, the all-sky camera
program was terminated as was the patrol spectrograph program. The
all-sky camera was filtered for 5511 R during the short operating
period.
During the past winter, the all-sky camera operated 141 days and
aurora was seen on 121 days with forms at the zenith on 118 days. Of
the 20 days when no aurora was seen, six were clear and 14 were overcast. All of the hourly aurora plots have been completed and work
has started on the final report.
Cosmic Radiation, Bartol Research Foundation: The neutron
monitor operated well this month after repair of the right-hand
channel. The left to center ratio returned to 0. 921 and the right to
center ratio is 0.920. A new preamplifier has been installed in the
right channel and the ratio appears to be more stable than it was
with the old preamplifier. It is possible that slight oscillations
in the old unit caused the higher count rate.
The results of recent calibrations of the meson telescope were
satisfactory. Slight changes have been made in the setting of the
amplifier gain and the coincidence sensitivity but very little adjustment has been made in the high voltage setting.
Forward Scatter, National Bureau of Standards: The receiver for the Byrd link worked satisfactorily throughout the month.
The transmitter tests for the Halley Bay link have been discontinued.
An attempt is being made to increase the sensitivity of the home-made
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field strength meter.
Geomagnetism, U.S. Coast & Geodetic Survey: The monthly
means of ten sets of absolute measurements were:
declination
horizontal field
vertical field

27035.81
15,943 g.
56,554 g.

One set of horizontal measurements was made with the Ruska magnetometer. Construction was begun late in the month on some shelves in
the cache area.
Ionospheric Absorption, National Bureau of Standards:
September was characterized by periods of extreme activity. Nearly
continuous absorption was recorded from the 7th to the 11th, with
several peaks greater than 3 db. The period from the 12th to the
20th was unusually quiet with only seven small absorption events.
The equipment performed well with data losses attributable to level
changes effected by extreme cold on the antenna tuner.
Ionospheric Soundings, National Bureau of Standards: A
complete set of ionosonde records was obtained during September.
Some work was done to improve the height and frequency marker presentation. Numerical values of foF2 were recorded 13% of the time, an
increase for the second consecutive month. Many criticals were very
sharp. Blanketing sporadic E was generally absent near the end of
the month and no definite F layer had been observed. No continuous
runs were attempted.
V.L.F. Stanford University (National Bureau of Standards
Observer): The cables leading to the preamplifier were repaired and
regular recordings resumed on the 5th, the first since February.
The equipment operated well until the last few days of the month when
a hum developed which completely obscured the recordings. Several
strong hiss events were recorded early in September and whistlers
were fairly frequent during that time. There were only one or two
whistlers per day during the last week of the month.
EXCHANGE SCIENTISTS
Vostok (U.S.S.R.): The University of Alaska exchange scientist, John Jacobs, reported that both the VLF and the forward scatter
equipment operated well during September and that there was very
little time in which data was not collected. The problem with low
and fluctuating line voltage continued. Since the narrow-band VLF
system which records at 1.5 Kc./s. and 3.0 Kc./s. is particularly
sensitive to voltage fluctuations, it was impossible to make absolute measurements. The month was a relatively quiet one with little
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VLF or geomagnetic activity. It was also a cold month with the
temperature remaining below _600 C. (-76° F.) until the last few
days of September when a warming trend began. Work was started
to provide accommodations for the ELF and riometer equipment
which will be installed this coming summer. The living quarters
in the VLF laboratory were refurbished.
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StJIvIMkRY

OF METEOROLOGICAL OBSERVATIONS - SEPTEMBER

Temperature, (00.)
Average
Highest
Lowest

Byrd
Eights
Station Station

McMurdo
Station

So. Pole
Station

-35.0
-31.4
-18.9/03# - 1.2/05
-53.9/21# -48.9/15

-24-.l
-11-7/14
-35-1/23

-63.9
1/15
-72.8/03

Station Pressure (Inches)
Average
23.505
24.15/29
Highest
Lowest
23.00/06
Precipitation (Inches)
Snowfall (Inches)

1964

21.611
29.929*/29
28.500*/07

0.01
0.1

0.88
22.1

NNE

S

28.93
19. 12*/30
28. 32*/05
o.49
5.0

19.108
20.115/30
19. 31L1./°9
Trace
Trace

Wind
Prevailing Direction
Average speed (Knots)
Fastest mile (MPH)
Peak gust (Knots)

21.5
13.2
53.0/13# 58.0/05
63.0/12# 61.0/05

80/11

Average Sky Cover
No. clear days
No. partially cloudy
No. cloudy days

6.1
8
8
lLI

6.6
8
I
15

0.
19
8
3

6
30

0
23

2 1539

26950

No. days with visibility
less than l/tl mile
11
No. Radiosondes
22
Avg. height of Radiosondes (m)
25305
No. Ozonesondes
5
Avg. height of Ozonesondes (m)
28303
No. Radiometersondes
16
Avg. height of Radiometersondes (m)
26600

1.6
5

5
20
---

E

15.1

9.8
31.0/10

5
--22165

- --

---

i8

---

16520

All figures above have been taken from radio
messages and are unconfirmed.
* Sea-level pressure
X North defined along 0° Greenwich
# Date of occurrence
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