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ANNOUNCEMENT

In January 1966, the National Science Foundation, in cooperation with
the Department of Defense, will begin publishing a new journal en-
titled Antarctic Journal of the United States. Preparation of the
type-set, bimonthly journal, which replaces the Antarctic Report and
the U.S. Antarctic Projects Officer Bulletin, will be a cooperative
effort between the Office of Antarctic Programs and the U. S. Naval
Support Force, Antarctica.

The mailing lists for the Antarctic Report and the USAPO Bulletin
will be consolidated and recipients of either of the two reports will
receive the Antarctic Journal. There is, therefore, no need for
current recipients of the Report or the Bulletin to request the Ant-
arctic Journal of the United States.

**********

USARP1 966: SUPPLEMENT

The projects summarized below, all part of USARP
1966, are in addition to those listed in the
June, 1965, Antarctic Report.

**********

BIOLOGY

Project Title: TAXONOMY OF ANTARCTIC DICYEMID MESOZOANS
Operations Area: USCGC Eastwind and USNS Eltanin
Institution: Florida State University
Principal Investigator: Robert B. Short

Materials for continued research on parasitic dicyemid mesozo8.ns
of antarctic cephalopods will be obtained by participation in the East-
wind cruise to the Antarctic Peninsula and by cooperative arrangements
with grantees collecting on the Eltanin. Through participation in
past Eltanin cruises and last year's Glacier cruise, and through re-
ferral of specimens from cooperating grantees, dicyemid materials have
been obtained from 17 octopuses fran antarctic waters and 35 from New
Zealand, including the first record of mature digenetic trematodes
from cephalopods. Results of this study should contribute further in-
formation on the systematics of dicyemid mesozoans.

**********

2



Project Title: LICHEN FLORA OF ANTARCTICA AND SUBANTARCTIC ISLANDS
Operations Area: United States
Institution: University of Vermont
Principal Investigator:	C. W. Dodge

The principal objective of this taxonomic study is to complete a
publication on the systematics of the lichen flora of the Antarctic
Continent and subantarctic islands and the related Straits of Magellan
region. Work to date has resulted in the accumulation of data on
about 25 families, 68 genera and some 1400 species of lichens represent-
ing collections made by USARP personnel since 1951 . The systematic ac-
count will contain formal descriptions and ecological notes and give
the geographic distribution for each taxon described. It will include,
as well, keys to species, a number of which will be illustrated.

* * * ** ** * * *

Project Title: SUPPORT OF ANTARCTIC BIOLOGICAL LABORATORIES
Operation Area: McMurdo and Hallett Stations
Institution: North Star Research and Development Institute
Principal Investigator: Harold A. Nash

This contract provides for the support and maintenance of the
USARP biological laboratories at McMurdo and Hallett Stations, the sup-
ply of temporary field research stations, and the maintenance of scien-
tific library facilities at U. S. stations in Antarctica.

**********

Project Title: GEOMICROBIOLOGICAL PARAMETERS ALONG THE ANTARCTIC
PENINSULA SHELF OFF TRINITY ISLAND

Operation Area: USCGC Eastwind
Institution:	Florida State University
Principal Investigator:	Carl H. Oppenheimer

During a special cruise of the USCGC Eastwind, a study will be
made of the interrelationships between biological and sedimentary pro-
cesses in the vicinity of Trinity Island in the Bransfield Straits. A
site will be selected in an area of high primary productivity where
changes in the biological and physico-chemical processes may be re-
corded in the sedimentary profile. The water and sedimentary environ-
ment will be described in terms of biomass association of micro-
organisms and organic carbon with the water column and the geological
and geochemical parameters of the sediments; the distribution will be
determined of heterotrophic, aerobic and anaerobic bacteria, and total
phytoplankton associated with the various environments in the water and
the sediments; and the distribution and significance will be assessed
of microorganisms as a function of solar energy exchange between air-
water surface and an indication of productivity and mineralization ac-
tivities.
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C A R TO G R A P H 

Project Title: ANTARCTIC MAPPING OPERATIONS, 1965-1966
Operation Area: United States and West Antarctica
Institution: U. S. Geological Survey
Principal Investigator: William T. Pecora

The cipilation of topographic maps continues at the U. S. Geo-
logical Survey. The principal areas involved are the Britannia,
Queen Alexandra, Queen Maud and Heritage Ranges; Victoria Land; the
Pensacola Mountains; and Marie Byrd Land. The Survey also maintains
the antarctic aerial photography and map library and performs other
functions related to the cartographic program. In the field, four
topographic engineers will establish control in the Pensacola Moun-
tains for various scientific investigations and later preparation of
maps of the area; they will also measure a triangulation net in the
McMurdo area. A photogranunetric technician stationed at Christchurch,
New Zealand, checks on the quality of the aerial photography flown for
mapping.

**********

Q LA CI 0 LOGY

Project Title: GLACIOLOGY OF THE ROSS ICE SHELF
Operation Area: Great Britain
Institution: Scott Polar Research Institute
Principal Investigator: Charles W. M. Swithinbank

Data obtained during three years of field studies in the Ross Ice
Shelf area under the auspices of the University of Michigan will be
analyzed and reported. Publication of one or more reports is planned
in the following subjects: 1. The movement, regime, and morphology
of the principal valley glaciers flowing into the Ross Ice Shelf; 2.
Absolute movement, horizontal strain, ice temperature and snow accumu-
lation studies near the western and southern margins of the Shelf. 3.
Ice movement studies on the Shelf between Brown and Black Islands,
Black and White Islands, and White and Ross Islands,, as well as on the
Koettlitz Glacier.

**********

METEOROLOGY

METEOROLOGICAL RESEARCH AT
ANALYSIS CENTRE (rAAc) -
Melbourne, Australia

University of Wisconsin

THE INTERNATIONAL ANTARCTICProject Title:

Operation Area:
Institution:
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Principal Investigator: Werner Schwerdtfeger
A meteorologist will be added to the staff of the International

Antarctic Analysis Centre at Melbourne, Australia, to represent the
United States at the Centre. He will engage in meteorological re-
search and participate in the synoptic analyses of weather observa-
tions from the antarctic area.

**********

UPPER ATMOSPHERE PHYSICS

Project Title: EXTRA LOW FREQUENCY STUDIES AT THE GEOMAGNETIC POLES
Operations Area: Vostok Station; Kanak Stationreenland)
Institution: University of Alaska
Principal Investigators: Victor P. Hessler and E. M. Wescott

A study begun two years ago of the characteristics of ELF geomag-
netic phenomena at very high latitudes will continue in an effort to
determine to what extent the significant conjugate point relations
regularly observed at lower latitudes are observed at the geomagnetic
poles. Observations will be made at Camp Tuto or Kanak in Greenland
and by a U. S. exchange scientist to the U.S.S.R. station Vostok in
Antarctica. The program includes spectral analysis of the ELF
fluctuations, polarization studies of the magnetic polarization vector,
sonagraphic studies of Pc-events, and examination of diurnal and sea-
sonal changes in activity as related to field line distortion and
tipping of the field line with respect to the sun.

**********

INTERNATIONAL NEWS NOTES

AUSTRALIAN PROGRAMS FOR 1965-66. Work at the ANARE stations Mawson,
Wilkes, and Macquarie Island will include observations in meteorology,
upper atmosphere physics including geomagnetism and cosmic rays, and
seismology.. The number of men at these stations will be 26, 27, and
19, respectively.

From Mawson a surveying party will travel 160 miles to the Stinear
Nunataks to link these features by tellurometer with Depot Peak, the
most southern part of the accurate survey from Mawson. The survey will
then be extended 50 miles further south to embrace the northern ranges
of the Prince Charles Mountains.

Glaciological studies will be made within 50 miles of Mawson during a
number of field trips. The work will be concerned mainly with measure-
ments of snow accumulation, movements of the ice sheet, and crystal
structure of snow and ice at various depths.
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Glaciological studies at Wilkes will be concentrated in an area about

150 miles in diameter immediately east of Wilkes which constitutes a
dome of ice resembling the antarctic ice sheet in miniature. Measure-
ments will be made of snow accumulation, changes in the position of
the coast, and surface movements of the ice.

At Macquarie Island a number of biological projects will be carried out
including breeding studies of seals,. penguins, albatrosses, and skuas.
During the six-day visit of the Nella Dan for the relief of the
Macquarie Island station in December, a number of visiting biologists
including two from the United States are to work on a variety of
short term studies. Two of the visitors will remain on the island un-
til March.

FURTHER CHANGES AT DSIR. Dr. Trevor Hatherton has been named to suc-
ceed Mr. N. Modriniak as Superintendent of the Geophysical Survey, Geo-
physics Division, New Zealand Department of Scientific and Industrial
Research. Dr. Hatherton, who has spent several seasons in Antarctica
including a year (1957) as leader of Scott Base, is well known to
officials of the U. S. antarctic program.

Earlier this year Mr. R. B. Thomson was appointed Superintendent of
the Antarctic Division of DSIR, succeeding Mr. G. W. Markham, who
retired after 40 years of government service.

U.S.S.R. EXPEDITION FOR 1965-66 ENLARGED. According to SCAR Report
No. 7 from the U.S.S.R. Academy of Sciences, there will be an increase
in personnel over 1965 at all Soviet antarctic stations except
Novolazarevskara, where the number remains at 13. The largest increase
is at Molodezhnaya, where the complement will increase from 34 to 40;
at Mirnyy, it goes up from 63 to 70 and at Vostok, fran ii to 15. In
the summer work, 55 men will participate as compared to nine last sea-
son.

Among new projects to be undertaken by the Soviet expedition this
sunmier Is the testing, at Mirnyy, of a thermoelectric drill and radar-
type equipment for determining ice thickness.

**********

PUBLICATIONS

The following publications received at the Office of Antarctic Programs
during September pertain to work supported in whole or in part by the
National Science Foundation under the U. S. Antarctic Research Program.

ANTARCTIC RESEARCH SERIES, vol. 5, Biology of the Antarctic Seas, II.
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Washington, D. C., American Geophysical Union, 1965. 280 p.

BALECH, ENRIQUE and S. Z. EL-SAYED, Texas A&M Research Foundation.
Microplankton of the Weddell Sea. (In: Antarctic Research
Series, vol. 5, Biology of the Antarctic Seas II, 1965, P.
107_124.)

BUSSING, WILLIAM A., University of Southern California. Studies of
the midwater fishes of the Peru-Chile Trench. (In: Antarctic
Research Series, vol. 5, Biology of the Antarctic Seas II, 1965,
p. 185-221.)

CARSON, W. B., et al., National Bureau of Standards. Long-period
very low frequency emission pulsations. ( j . of geophysical re-
search, Sept. 1, 1965. vol.10, no. 11, p. 293_4304.)

DILLON, WILLIAM ARTHUR and W. J. HARGIS, JR., Virginia Institute of
Marine Science. Monogenetic trematodes from the southern Pacific
Ocean: 1, Monopisthocotyleids from New Zealand fishes. (In:
Antarctic Research Series, vol. 5, Biology of the Antarctic Seas
II, 1965, p. 229-29.)

DILLON, WILLIAM ARTHUR and W. J. HARGIS, JR., Virginia Institute of
Marine Science. Monogenetic trematodes from the southern Pacific
Ocean: 2, Polyopisthocotyleids from New Zealand fishes: the
families Discocotylidae, Microcotylidae, Axinidae, and Gastro-
cotylidae. (In: Antarctic Research Series, vol. 5, Biology of
the Antarctic Seas II, 1965, p. 251-280.)

ECKfJUND, W. L., et al., National Bureau of Standards. On the re-
lation between auroral radio absorption and very low frequency
emissions. (J. of geophysical research, Sept. 1, 1965 . vol.
10, no. 11, p. I4285_)4292.)

EL-SAYED, SAYED Z. and E. F. MANDELLI, Texas A&M Research Foundation.
Primary production and standing crop of phytoplankton in the
Weddell Sea and Drake Passage. (In: Antarctic Research Series,
vol. 5, Biology of the Antarctic Seas II, 1965, p. 81-106.)

HAYS, JAMES D.J. Columbia University. Radiolaria and late Tertiary and
Quaternary history of antarctic seas. (In: Antarctic Research
Series, vol. 5, Biology of the Antarctic Seas II, 1965, P . 125-
184.)

LIKENS, GENE E. I. Dartmouth College. Measurement of background radi-
ation in lakes. (Ecology, Summer 1965. vol. 46, no. 4, P. 5141_
58.)

LITTILEPAGE JACK L., Stanford University. Oceanographic investigations
in McMurdo Sound, Antarctica. (In: Antarctic Research Series,
vol. 5, Biology of the Antarctic Seas II, 1965, P . 1-38.)
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PEABSE, J. S., Stanford University and Hopkins Marine Station. Re-
productive .periadicities in several contrasting populations of
Odontaster validus Koehler, a ccimnori antarctic asteroid. (In:
Antarctic Research Series, vol. 5. Biology of the Antarctic Seas
II, 1965, P. 39-85.)

SCHEVILL, WILLIAM E., Woods Hole Oceanographic Institution. The
Weddell seal at home, part II. (Animal kingdom, Sept.- Oct.

1965- vol. 68, no. 5, P . 151-154.)

TAYLOR, LAWRENCE D., Ohio State University. Glaciological studies
on the South Pole Traverse, 1962-1963. Columbus, Ohio,
August 1965. 27 P. (Institute of Polar Studies, Report No. 17.)

**********
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FIELD REPORT NO. 81 - SEPTEMBER 1965

NOTE: In general, material included in the Field Re-
port 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 institu-
tions 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 Pro-
grams in the National Science -Foundation or with the
originators of the research as named.

GENERAL

Byrd Station: With the return of daylight, outside activity was
increased. Most of the work involved the preparation of the station
for the programs of the summer months.

Eights Station: The month was spent in preparing for the closing
of the station. Data were microfilmed and boxed for shipment. The
"wonder arch" is now under a blanket of snow, and drifts radiate from
the protruding stacks.

USNS Eltanin:	The Eltanin left Talcahuano, Chile, on July 6,
1965, beginning Cruise 19 across-the South Pacific along the track
shown on the last page of this report. A total of 31 scientists and
technicians, representing 10 agencies with 15 programs, participated in
the cruise. Unfortunately, there were major difficulties with the
coring winch, and very little deep water and bottom sampling was ac-
complished during the latter part of the cruise. Some of the work was
salvaged, however, by improvised equipment using the hydrographic
winch, while other programs less concerned with the deep sampling,
benefited by the additional time available. The cruise ended on
September 3 at Auckland, New Zealand.

McMurdo Station: The USARP buildings were painted and prepared
for the summer operations and a general cleanup of the area completed.
The Traxcavator was brought out of storage and given a complete pre-
ventative overhaul. General maintenance was performed on all of the
operating vehicles and the servicing of the motor toboggans was corn-



pleted. The engine of the gasoline Snocat was overhauled in prepara-
tion for the suer fish house operations.

Palmer Station: The skies during September were almost continu-
ously overcast with a very high percentage of low stratus clouds and
frequent precipitation in the form of rain, drizzle, sleet and snow.
The highest wind speed experienced at this station, 55 knots, was re-
corded. A British aircraft overflew the station on the 26th.

BIOLOGY

USNS Eltanin

Plankton Program, Columbia University: From 26 plankton sta-
tions, 165 plankton samples were obtained. The following is a complete
breakdown of the samples:

	

I.	Opening'and Closing Nets ..............................83
A.	Multiple plankton sampler (MPS) ............. 119

1. shallow (o - 100 m.) ............ 15
2. middle (100 - 250 m.) ............ 15
3. deep ( 250 - 500 m.) .............. 16
4. (0 - 250 m.)	 ....................2

5. (o-500m.) .................... 1

B.	Bathypelagic sampler 1 (BPS-i) ............... 18
C.	Bathypelagic sampler 2 (BPS-2) ............... 16

	II.	1/2 m. square nets ................................... 61i

A. surface ..................................... 21
B. biomass .....................................18
C. oblique (o - 100 m.) ........................3
D. oblique (a - 200 m.) ........................ 9
E. oblique (a - 500 m.) ........................8
F. oblique (o - 1000 m.) ....................... 5

	III.	Microplankton net .....................................18
	IV.	Nannoplankton (miilipore filters) ..................... 18

A. surface ............................................31
B. 50m	.......................................... 5
C. loo m.	..........................................	6

Forams were not too common on this cruise, being found almost exclu-
sively in the warmer waters above the Convergence. Globorotalia
truncatulinoides was quite common in the foram population in the first
part of the cruise, but was not found at all in the second part.
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Pteropods (Thecosomes) were not found in great abundance during any
part of the cruise. Limacina retroversa was found both north and
south of the Convergence but was not present below 0°C. At that
temperature L. helicina was found in abundance. Ostracods were a-
bundant in the first part of the cruise; they were not in great
numbers in the second part. Factors influencing ostracod abundance
could not be determined.

Physiology of Crustaceans, DePaul University: The current
DePaul University program in comparative (marine) physiology may be
considered concluded at the end of this cruise. Experiments have
been conducted continuously through Cruises 11, 18 and 19, using
small oceanic amphipods and to a lesser extent, the scarce Euphausia
triacantha and other unidentified species of euphausid shrimp.
Animals used were collected with a 1- and 3-meter Isaacs-Kidd mid-
water trawl and to a lesser extent with shallow plankton nets; the
1-meter fl4WT was set 27 times through 29 stations, principally at
the level of the deep scattering layers.

Summarily, 46 experiments which included more than 400 animals were
carried out with respect to the utilization of Carbon-14 labelled
organic substrate (glucose, acetate, an4 alanine) as well as in-
organic carbon (sodium carbonate, Na?C' 03). These heterotrophic
organisms derive nutrient by absorption from the environmental solu-
tion and use it metabolically as evidenced by tracing the labelled
molecule(s) through to respiratory CO2, glycogen and lipid. Dif -
ferential incorporation into these fractions supports metabolic in-
corporation rather than physical isotopic exchange. Crustacean
hormone in the form of crude extracts of eyestalks (obtained during
Cruise 18) was used to establish whether metabolic pathways are
hormonally regulated, and to provide evidence for the thesis of meta-
bolic rather than physical exchange incorporation. Addition of crude
eyestalk extract to the environmenta sea water resulted in greatly
increased production of C1 O2 and Cl -glycogen. These results sup-
port metabolically based organic substrate incorporation. Subse-
quent study, however, suggests a neutral protein (and/or amino acid)
stimulus rather than a hormone effect.

In a second series of experiments using essentially the same species
of animals, mineral absorption (using Calcium-45 and Strontium-89) was
studied. Thirty-seven experiments using 2 to 15 animals each were
carried on for 24 to 96 hours. In these, incorporation, residence
time, and turnover rate were measured. This study represents one of
very few that has been carried out using crustacean species, which
have very little exoskeletal calcium and which are pelagic oceanic
forms.

Cephalopod Study, University of Miami: In cooperation with
the University of Southern California's mid-water program, the follow-
ing cephalopods were obtained:
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In 20 3 m. IKMWT stations - 15
5
3
1
1

50
1

Bathyteuthis abyss i cola
Histioteuthis sp.
Brachioteuthis sp.
Galiteuthis sp.
Onykia sp.
Crystaloteuthis glacialis
Unidentified Oegopsid

76 specimens

In 314. 1 m. IKMWT stations -
	1 Histioteuthis sp.

3 Brachioteuthis sp.
8 Crystaloteuthis glacialis

12 specimens

Observations were made on the behavior and flotation of various genera.
Partial latex injection of the circulatory system of a few specimens
was obtained, but in general the very small size of the specimens pre-
cluded totally successful injections. Extrations of an oily fluid of
possible flotation significance were made from the livers of three
Bathyteuthis but, unfortunately, were lost in storage. The liver con-
tents of Histioteuthis sp. were also examined.

Although the core winch was inoperative for the last two-thirds of the
cruise, it was still possible to conduct trawling at limited depths.
Some interesting hauls of relatively shallow water cephalopods and
quite a large number of Crystaloteuthis were obtained.

Lipid Program, Texas A&1v1 Research Foundation: The primary
objective of this study was to collect typical antarctic marine or-
ganisms at various trophic levels, extract the lipids, and concentrate
and freeze the lipids for later analysis at Texas A&M. These con-
centrates frctn the flora and fauna of the Antarctic will be used to
determine a) the effect of low temperature on the lipid composition
and concentration by comparing the results with similar ones from the
Gulf of Mexico, b) the influence of temperature on polyunsaturated
fatty acid metabolism of marine organisms and, c) the changes in tri-
glyceride structure and fatty acid canposition of marine oils as they
pass through the food chain.

Of the 29 stations occupied on this winter cruise of the Eltanin, 24
successful 300-meter vertical phytoplankton and zooplankton hauls were
made. Individual organisms were selected from these plankton hauls for
lipid extraction. Larger zooplankton and fish were selected from the
1-meter and 3-meter Isaacs-Kidd trawls from 15 stations. Copepods,
radiolaria, ctenophores, ostracods, arrow worms, mysides, amphipods,
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hydromedusae, jellyfish, siphonophores, squid, polychaetes, euptiausids,
fish, and fish eggs were collected and placed in the deep freeze until
time was available for extraction between stations.

Deep Van Dorn casts were made at every third station at depths of 10,
1 1 000, 2 1 000, 3,000 and

'
,000 meters. These water samples were used

for extraction of lipids and determination of total carbohydrate con-
centration.

Phytoplankton, zooplankton, fish and other individual species of Or-
ganisms were extracted wet with ten times their volume of chloroform-
methanol (2:1) solution in a Waring blendor. The homogenate was
filtered on a fat-free filter, and the extract was concentrated to
about 5 ml. in a rotary vacuum evaporator at low temperature. The
residue of the extracted organisms was dried and stored in vials for
weighing at Texas A&M. The lipid extract solution was freed of oxygen
by bubbling nitrogen through the solution and was then stored in the
deep freeze until shipment to Texas. Forty-eight plankton samples and
thirty-five samples of individual species were processed.

The sea water samples collected in the Van Dorn samplers from depth were
filtered through 0.1 micron filters, acidified to pH 3.0 and extracted
in 6-liter separatory funnels twice with petroleum ether in the ratio
of 10:1 of water to solvent. The petroleum ether phases for each
sample were combined and washed with distilled water to remove residual
salt and then evaporated down to about 5 ml. in a vacuum rotary
evaporator under a heat lamp. The extracts were then transferred to
small vials for storage in the deep freeze until they are packed and
shipped to Texas for complete analysis. A total of 31 water samples
were processed in this manner.

Total soluble carbohydrate concentrations were determined for the deep
Van Dorn water samples by the anthrone coloriinetric method of Antia
and Lee. The total carbohydrate concentrations, relatively low in ant-
arctic waters, are highest at the surface and generally decrease with
depth.

Primary Productivity, Texas A&M Research Foundation: The
main objective of this program was to sample antarctic waters for
determination of the phytoplankton standing crop and to study the
factors affecting phytoplankton production, i.e., nutrient concentra-
tions, and water turbulence.

Starting two days after departure from Talcahuano, Chile, surface water
samples were collected every six hours at 0600, 1200, 1800 and 2400
local time) for determination of chlorophyll content and Carbon-1 14 up-
take by the phytoplankton. This phase of the program was carried out
throughout the cruise except while the ship was on station, and 213
samples were collected.

At local apparent noon the following procedure was followed:
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1) the transparency of the water was determined with a Secchi disc; 2)
light penetration into the water column was measured by a submarine
photometer, and the depths to which light penetrated 100%, 60%, 20%,
7.5% and 1.7% were determined; 3) the Van Dorn water samplers were
lowered to the depths corresponding to the above mentioned light pene-
trations. The water samples collected were used for the determination
of the amount of chlorophyll and to estimate primary production; ).i.)
zooplankton and phytoplankton samples were collected with #8 and #60
nets in vertical hauls from 300 m. to the surface.

A solarimeter mounted on the bow of the ship at the end of a 22-ft.
boom measured the amount of incident and reflected light. Continuous
records were kept except when the sea was rough and the boom had to be
secured.

The chlorophyll samples were prepared by filtering three liters of
water through a millipore filter with a pore size of 0. 45 microns,
preserving the sample with magnesium carbonate and washing with dis-
tilled water. Carbon-JA uptake was determined by inserting five micro-
curies of radioactive carbonate in a 200 ml. sea water sample and in-
cubating in a light bath cooled with running sea water for four hours.
The samples were then filtered, rinsed with filtered sea water, and
stored for counting. The pH of these water samples was measured on a
Beckman model G pH meter.

Alkalinity of the Van Dorn samples was measured by adding 10 ml. of
0.01N HCl to 50 nil, of sea water and measuring the resultant pH.
Twenty-four phytoplankton and 24 zooplankton samples were preserved
with formalin for species analysis by scientists at Texas A&M. Water
samples (100 ml.) from shallow Nansen casts at depths of 25, 50, 100,
150 and 200 m. were provided by Lamont's hydrographic group and were
preserved with formalin for quantitative phytoplankton analysis at
Texas A&M.

For soluble and particulate carbon (organic) determinations, two 500
ml. aliquots of sample were taken with the Van Dorn samplers into clean
one-liter reagent bottles and filtered through a 13 mm. pre-combusted
glass fiber filter with a pore size of 0.1 micron. Soluble organic
carbon samples were prepared in quadruplicate with five ml. aliquots of
filtered water inserted into ampoules containing 0.25 ml. 3.0% phos-
phoric acid and 0.1 g. potassium persulfate, the oxidizing agent. The
mixture was then purged of inorganic carbon dioxide with purified
oxygen, and the ampoules were sealed by a microflame for subsequent
analysis. Particulate organic carbon samples were prepared by trans-
ferring the glass fiber filters, through which 500 ml. of sea water
had been passed, to ampoules containing phosphoric acid and potassium
persulfate and 5 ml. of distilled water. These were similarly sealed.
The sealed samples were then oxidized under 100 pounds pressure at
175 0C . in a pressure bomb prepared for this purpose. In all, 544 dis-
solved organic carbon samples were prepared, together with 230 parti-
culate organic carbon samples and 259 experimental samples, most of

14



No. Attempted

22
10
1

1
I
1
3
2

20

No. Successful

19
10
1

1
2
0
3
2

20

No. Lost

2
0
0

0
1
1
0
0
0

which were blanks and standard solutions. A total of 1043 ampoules
were processed, of which 347 were analyzed by gas chromatography.

Marine Biology, University of Southern California: The
sampling equipment employed on Cruise 19 which required the coring
winch were the Blake bottom trawl and the 3-rn. Isaacs-Kidd mid-water
trawl. After Station 7, with the coring winch inoperative, most of
the work was accomplished with smaller gear which could operate from
the hydrographic winch. The table below summarizes the sampling
activities.

Sampling Gear

3 m. IKMWT
1 m. IKMWT
5' Blake Trawl
5 ? Blake Trawl &
Menzies Trawl
Menzies SBT
Modified Rock Dredge
Phleger Corer
Miscellaneous
Plankton

Thirteen of the 19 successful three-meter IKMWT's were taken withthe
cargo winch and were limited to depths of 225 fathoms or less. Since
the bottom depths generally exceed 2,000 fathoms, the pelagic zone was
not sampled. Some coverage was obtained with the one-meter IKMWL', but
at much less efficiency than would have been possible with a larger
one. Large Schy-phomedusae were especially common in the upper 200
fathoms, and several large specimens were generally taken in each of
the trawls. Very often these filled the sampler so completely that
biomass displacement measurements could not be taken.

Plankton samples were taken with l/ Li. -m. #20 mesh, 1/2-rn. #20 mesh, and
1/2-rn. #8 mesh plankton nets. These samples were used to study living
plankton, especially some of the larger radiolaria. Upon failure of
the coring winch, the plankton observation portion of the program was
expanded. Considerable effort went into maintaining living radiolaria
in the laboratory. In many cases, the radiolaria comprised over 20%
by volume of the plankton samples.

McMurdo Station

Biolab, Stanford University: The reefer room and the office
area adjacent to the wet lab were painted and a display shelf was con-
structed for preserved specimens. A general cleanup of the building
was performed in preparation for the summer.

Fish Metabolism and Growth, Stanford University:	Osmoregu-
lation studies were conducted of Trematomus fishes for information on
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the effect of acclimation to super-cooled water. There has been no
success in obtaining zoarcid fishes. The enzyme projects in the
tissue metabolism studies of McMurdo Sound fishes were successfully
completed; studies of the effect of acclimation to high temperatures
were continued on the species Trematanus bernacchii.

Palmer Station

Entomology, Bernice P. Bishop Museum: Removal of the snow
cover by the wind allowed more extensive field work. Most arthropods
were still dormant, but several species were active in moss and under
stones. Moss collections were obtained for study. Laboratory work
continued on ecological tolerances and life histories. The first
Ad(lle penguins and petrels appeared. A pintado petrel was sighted
on the 214th. One seal was seen in the area and two killer whales
were sighted in the harbor.

GLACIOLOGY

Byrd Station: The average snow accumulation during September at
three separate locations was as follows:

Snow Field A - 50 stakes	+0.5 cm.
Snow Field B - 50 stakes	+0.5 cm.
Snow Field C - 34 stakes	-0.5 cm.

Eights Station: The average net change of 49 snow stakes during
the month was +17.5 cm.

McMurdo Station: Sea ice that formed during the winter near the
station varied in thickness from 175 to 231 cm. in early September. A
week later the thickness had increased about 10 cm. at all stations
measured except at one, where it had decreased from 178 to 168 cm.
During the last week in September, at 13 measuring stations, the thick-
ness had decreased on the average from 5 to 18 cm.

Palmer Station: There was persistent brash sea ice 3 to 5 km.
out from Palmer Station throughout September, and high winds caused
considerable movement of this ice. There were also many large bergs in
the area. Arthur Harbor was covered by locally formed sea ice which
broke up and moved out on the 20th during very high winds from the
north-northwest. The harbor remained clear of ice until the 30th when
drifting brash and small floes moved in.

A reconnaissance report from a British aircraft on a flight from Decep-
tion Island to Argentine Islands on the 26th, indicated that there was
heavy drifting pack ice, with a few small leads, around Anvers Island..
On the west coast, however, this ice extended only about 4 km. beyond
the coast.
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During September 3-6 glaciological field work was halted by heavy
storms which buried many of the snow stakes. The recorded accumulation
between February 3 and September 7 was 5.2 m. of which 0. 50 - 0.69 in.
accumulated between the 1st and 7th of September. The ice movement
survey was recommenced on the 28th.

South Pole Station: The average net change of snow level on 50
snow stakes was +1.2 cm.

METEOROLOGY

Byrd Station

U. S. Weather Bureau: The spring warming of the stratosphere
began on the 12th and showed a rapid increase after the 27th. As a re-
sult, the stratospheric ozone levels decreased from 325 nanobars on
September 1 to 183 nanobars on September 27. The level of maximum con-
centration was at 69 mb.

The Dobson total ozone observation program ended this month after 36
observations. The surface ozone content remained at approximately the
seine level during the entire month. The average for the first half of
the month was 2.45 pphmv and for the second half, 2.44 pphinv, as mea-
sured with the Regener instrument. The highest daily value occurred on
the 24th: 3.23 as measured with the Regener and 2.58 as measured with
the Mast.

The increasing solar declination permitted calibration of the surface
radiation instrument. The radiometersonde program was terminated on
the 21st. The average height of 14 radiometersondes was 21,543 in.

Eights Station

U. S. Weather Bureau:	It was the coldest and cloudiest
September on record at this station. There were frequent periods of
moderate to strong winds from the south. New snowfall was moderate and
occurred mostly during the first half of the month. There were 55 1/2
hrs. of sunshine, which was 17 per cent of total sunshine possible.

The new records for September included the lowest average monthly
temperature, -. 36.8 C. (-34.40F.), the lowest absolute temperature,

-53.20C . (-611.0F.), the maximum number of cloudy days, 23, and the
lowest sea level pressure, 952.9 nib.

New wire contacts were placed on the Leeds and Northrup temperature re-
corders on the 16th in an effort to improve the erratic operation. All
other equipment operated normally. Boxing and packing of meteorology
equipment which is not presently in use was started in preparation for
the deactivation of the station.
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The values of surface ozone, determined with the Mast instrument, ranged
from 1,112 to 2.6 pphmv, with a monthly mean of 2.15 pphmv. A new sen-
sor was installed and minor maintenance performed. Calibrations and
log book were up to date at the end of the month.

The atmospheric electricity program was active except on the 13th,
14th, 21st, 25th and 26th, when the probe cap was plugged by snow.

USNS Eltanin

U. S. Weather Bureau: Fifty-three balloon flights were made
in the upper air program. Radiosondes averaged 23,169 in. in height
with a maximum of 31,102 in. Rawinsonde observations were obtained on
52 flights which averaged 13,539 in. The consistently low altitudes for
wind observations were due to high winds aloft. Radar ranges were
routinely over 50 miles.

Six ozonesonde flights were made and two were missed, one due to bad
weather and the other to excessive surface winds. The average height
of the successful flights was 24,963 m.

Standard surface weather observations were obtained at six-hour inter-
vals throughout the cruise. Weather maps and forecasts were prepared
daily. At nine stations samples were collected for a study of carbon
dioxide content by Scripps Institution of Oceanography.

McMurdo Station

U. S. Navy: See Summary of Meteorological Observations.

South Pole Station

U. S. Weather Bureau: The average temperature, -63.1°C.
(-820F.), was an all-time low for September and made it the next to
coldest month ever recorded at this station. The 26th was the most
severe day of the winter with a temperature of _711.40C. (-1020F.)
combined with a wind velocity of 29 mph.

OCEANOGRAPHY

USNS Eltanin

Physical Oceanography, Columbia University: Twenty-seven
hydrographic stations were successfully completed during Cruise 19, all
but one of them between 550 and 62° S. At each of the stations temper-
ature, salinity, oxygen, phosphate and nitrate measurements were made
at standard depths. In all, 545 baththermograph observations were
taken and an equal number of surface salinities obtained. These ob-
servations were made at about 10-mile intervals except during periods
of extremely rough sea conditions. Sea surface temperatures were re-
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corded continuously.

Equipment losses were minimal. One bathythermograph was lost when the
wire became entangled with the trailing seismic air gun. Two thermo-
meters were lost through a sudden increase in wire angle during ex-
tremely heavy seas. One surface temperature unit was lost and a re-
placement was fabricated from a bathythermograph and a thermistor.

Submarine Geophysics, Columbia University: (1) Heat Flow:
A total of five heat flow measurements were made before the failure of
the coring winch. The results showed normal to high heat flow through
the sediments. One T-grad unit was lost due to a break in the wire.

(2) Seismic Profiling: Despite various difficulties with the seismic
profiling system, considerable information was obtained on sediment
thickness during the cruise. Limited penetration was obtained over the
East Pacific Rise.

A great deal of effort went into the development of proper towing
methods for the air gun fish. Improper towing caused the unit to bank
and flip over several times, causing the air hose and towing wire to
become entangled. The air gun itself, and the compressor, operated
quite well. Two recording "eels" were used during the cruise: one ar-
ray consisting of rubber hose filled with glycerine, the other a
plastic casing filled with castor oil. The latter gave considerable
trouble when the water temperature was below about 70C., as the plastic
casing became quite hard and the sensitivity of the unit decreased.

The "sparker" system, used as an alternate to the air gun, failed due
to an electrolytic breakdown in two of the high voltage capacitors.
The pulser stack was then re-wired using only two of the four units.
Very good records were obtained using this system in the vicinity of
Chatham Rise where the water was shallow. In general, the "sparker"
system has less power than the air gun, but also fewer towing programs.
Recording was lost during radio transmissions and during periods when
the weather radar was in use. It is planned to correct this at a
later date by installing a conduit between the towing point at the
stern and the Electronics Lab.

(3) Magnetometer: Despite numerous electronic problems and some en-
tanglement of the hydrophone and magnetometer cables, much magnetometer
information was obtained. Noise present at the beginning of the cruise
was traced to one of the ship's generators, and was eliminated when the
electronics equipment was shifted to a different generator. On August
3, the readout became very erratic and the signal poor. No problems
were found in the equipment and the sensor was retrieved for examina-
tion. A light, two-foot iron wire was found wrapped around the sensor.
Other minor problems were solved without extensive loss of recording
time.

Bottom Photography, Alpine Geophysical Associates, Inc.:
Twenty-eight camera stations were taken with only one mishap, which oc-
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curred when the light chamber became partly flooded. Most of the sta-
tions were taken with a camera that had been modified for color photo-
graphy. Color film was spliced to the black and white so that approxi-
mately 10 black and white and 10 color frames were obtained at each
station.

At one of the stations, drift was negligible and several pictures were
obtained showing outlines of previous camera hits in the soft sediments,
including one where the camera had fallen on its side. This made it
possible to construct a fairly accurate grid to determine the size of
objects in the photographs.

Marine Geology, Florida State University: The primary pur-
pose of the Florida State marine geology program is to sample the rock
and sediments of the ocean bottom in order to obtain information per-
taining to the history of ocean basins and continents.

Eight piston cores were obtained before the coring winch failed. The
longest piston core at the eight stations was 1,738 cm. and the average
length of the cores 931 cm. The samples taken conformed only partially
to the idealized concentric distribution of sediment types around the
Antarctic Continent. The collected diatomaceous ooze generally oc-
curred In the clay band.. It was not uncommon to find forams, diatoms,
and clay mixed. At 59°0l' S. 147047'W., the predominant type of
globigerina foram was disc-shaped, rather than the usual bulbous form.

Ice-rafted rocks were collected from the bottom at 62°S. lOO°W. Most
of the collection consisted of manganese nodules, the remainder of
shist, granites, basalt, diabase, chert, and claystone. Glacial striae
were noted on the surface of some fine-grained rocks.

SEISMOLOGY

Byrd Station

U.S. Coast & Geodetic Survey:	Seismic activity was light.
All systems worked well but a few hours of short-period record was lost
because of a burnt-out light.

South Pole Station

U.S. Coast & Geodetic Survey: A small heater was installed
in the recording room to serve as a heat shield between the galvano-
meters and the nearest wall; however, the circuit overloaded, and the
heater had to be removed. As a substitute, it was planned to install
fiberglass Insulation during October to reduce the heat loss through
the wall area nearest to the galvanometers.

UPPER ATMOSPHERE PHYSICS
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Byrd Station

Aurora and Airglow, Arctic Institute of North America: Ope-
ration of the all-sky cameras was discontinued on the 27th. During the
winter 4,700 feet of film were exposed in the 16 mm. all-sky camera,
and 12,100 feet in the 35 mm. all-sky camera. The spectrograph was
operated throughout September. The equipment ran well with the ex-
ception of the 50-cycle time standard which continued to be unstable.
All film development was up-to-date at the end of the month. Ninety-
one special events pictures have been taken during the winter with
Ansco 100 and 200 ASA film.

Forward Scatter, National Bureau of Standards: The output
was linear on both transmitters throughout the month. There was inter-
mittent overload tripping of the power circuit.

Geomagnetism, U.S. Coast & Geodetic Survey: Activity was
moderate during the month. Four sets of horizontal observations were
completed on the 28th and 29th, but there is some doubt about the base
line values. Ten sets of absolutes for declination, horizontal and
vertical fields gave the following averages:

declination	70 03l.2
horizontal field	16,286 g.
vertical field	51,125 g.

There were Sudden Storm Canmencements at 120239, 160232, 180401,
240143 and 280046.

Ionospheric Absorption and Micropulsations, National Bureau
of Standards: During a storm at the end of the month the VLF antenna
collapsed and temporary repairs were made to last until better weather
permits permanent repairs. Activity was not great but increased as the
month progressed. Short pearl events occurred in the micropulsation
program on the 8th and 21st.

Ionospheric Soundings, National Bureau of Standards: Dif -
ficulties with the camera lens resulted in the loss of four days of
data. With the return of daylight there was a reduction in absorption,
and the Fl layer was very much in evidence.

VLF and ELF, Stanford University and Pacific Naval Laboratory:
Emission activity was normal with some increase in periodics. The
whistler activity was low, but high frequency auroral hiss was still
strong despite the return of the sun. Special recordings were made for
Pacific Naval Laboratory during the World Interval.

Eights Station

Aurora and Airglow, Arctic Institute of North America:
There was no outstanding auroral activity this month. Some static dis-
charges were noticed on the patrol spectrograph film. All film

21



development was up-to-date as the program was terminated at the end of
the month in order to begin packing equipment in preparation for de-
activation of the station.

Geomagnetism, U.S. Coast & Geodetic Survey: The normal
vertical magnetaneter was relevelled on the 3rd. On the 19th the
normal drum clock became stuck for seventeen hours. A spare drum was
installed, but it stopped immediately. The inspection showed that
the balance wheel bearing in the former clock was badly worn. The
balance wheel sections of the drum clocks were exchanged, and the
original clock operated normally again from the 21st. Forty-two hours
of normal data were lost. There was unusual activity on the 16th,
17th, 27th and 28th, and 16 determinations of absolutes were made with
the following averages:

declination	32 30.3
horizontal field	21,042 g.
vertical field	48,223 g.

Ionospheric Absorption and Micropulsations, National Bureau
of Standards: The inicropulsation equipment operated normally and the
east, west and vertical systems were given preventive maintenance checks
prior to packing for shipment to the Pole Station. Some special re-
cordings were made of VLF signals during active periods. The reception
of WWV improved.

Ionospheric absorption events were more numerous and more intense than
in previous months with the disturbed conditions centering around times
of auroral activity. The main equipment problems this month were
impedance changes, probably caused by snow accumulation at the antenna
site. Unqualified values for foF2 became more numerous as the spread
echo decreased. Frequencies up to 7 Mc./s. were observed. Five-
minute sweeps were taken during most of WGI. These periods were the
most active of the month on all equipment.

VLF and ELF, Stanford University and Pacific Naval Labora-
tory: Plans and preparations for deactivating this equipment proceed-
ed satisfactorily. Lack of available packing materials prompted the
digging into the old Ski-Hi Station which was 15 feet below the surface
and largely collapsed. About thirty sleeping bags were recovered and
used for cushioning the equipment to be shipped.

Activity during September was largely of the whistler and chorus type
with periodicity becoming more frequent as the sun returned. On the
29th excellent examples of amplified whistler echoes were recorded on
continuous tapes and rapid-run Sanborn charts. Typical first echo
enhancement values of 2 db. over the initiating spheric were noted.
These occurred during a period of relative magnetic quiet and low hiss
level.

USNS Eltanin
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Cosmic Rays, Bartol Research Foundation (Stanford Universi
Observer): The meson telescope equipment was inoperative throughout
the cruise. Repair work was started only after the VLF program dif-
ficulties were eliminated. The meson telescope equipment inputs were
re-wired, but the line regulators, which have been partially serviced,
required additional parts that were not available. One inoperative
counter was repaired and other equipment removed to the Electronics
Shop for complete overhaul. It is expected that this program can be
put back in operation on Cruise 20.

VLF Program, Stanford University: Two important components
of the VLF automatic control system failed during Cruise 18 and a sub-
stantial part of Cruise 19 was devoted to a complete overhaul of these
units. New high-pass filters arrived during the port stay and were in-
stalled in the topside preamplifiers in the early part of the voyage.
Next, the system clock was stripped down and completely rebuilt to
allow for broadband operations. Both the narrowband and broadband pro-
grams were put on the air simultaneously. Power line noise was effec-
tively eliminated by the new filters, although the response curves were
not as flat as desired.

VLF data were collected during 14 days of the cruise. A considerable
number of VLF phenomena were recorded, including extensive echo trains,
a variety of triggered emissions, and an interesting assortment of
discrete emissions.

McMurdo Station

Cosmic Rays, Bartol Research Foundation: The neutron moni-
tor and meson telescope operated well despite a few difficulties with
the electronic circuitry. The attic of the building was cleaned, and
some shelves were added to provide more storage space. The interior
of the building was painted and some bookshelves installed in the
kitchen area.

Forward Scatter, National Bureau of Standards (Bartol Re-
search Foundation Observer): The Byrd-McMurdo receiver and the
McMurdo-Vostok transmitter operated well.

Ionospheric Absorption, Douglas Aircraft Company:	The 30
and 50 Mc./s. riometers operated normally but the 27 Kc./s. spheric
receiver had to be shut down awaiting the arrival of new inductors.
The data were microfilmed and packed, along with the micrometeorite
and snow collection samples.

Geodetic Satellite Observations, New Mexico State University:
Doppler data were recorded on 820 passes of five different satellites.
Strip chart recordings were produced of first order ionospheric re-
fraction error and analog Doppler. A phase comparison between the NM
1/IF standard and the tracking station's precision local oscillator was
maintained and recorded. All station equipment was in operating con-
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dition at the end of the month.

South Pole Station

Aurora and Airglow, Arctic Institute of North America: The

program was inoperative during September.

Cosmic Rays, Bartol Research Foundation: Operations were
normal.

Forward Scatter, National Bureau of Standards: Inter-
ference caused considerable loss of data. Operations were otherwise

normal.

Gecmiagnetism, U.S. Coast & Geodetic Survey: Three hours of

data were lost on the 17th because of a power failure. The thermostat

was replaced in the variations building, and a panel was installed to

consolidate visual instruments and to simplify wiring in the science

building. The average of the absolutes were:

declination	27025.6'

horizontal field	15,860 g.
vertical field	56,1122 g.

Sixteen sets of base line values and two sets of horizontal values were

made.

Ionospheric Absorption, National Bureau of Standards: The
riometer operations were normal.

Ionospheric Soundings, National Bureau of Standards: Ope-
rations were normal. The E and Fl layersappearedoCCasioflallY f6F2
values were frequently in the 4_5 Mc./s. range.

FOREIGN SCIENTISTS AT U. S. STATIONS

McMurdo Station: Dr. Zotikov, the Soviet exchange scientist at
McMurdo over the past winter, continued his program of measurements of
sea ice and lake ice growth and temperatures. A successful study of
the heat regime of Lake Vanda, Wright Valley, was conducted early in
the month. A 20 cm. hole was bored through 4 in. of ice, and a water

temperature of 250C. was measured near the lake bottom at a depth of
60 m. The water temperatures were measured with a thermistor at 2 m.
intervals, and the temperature profile was found to approximate the
1962 summer profile. Heat flow measurements showed that the flow was
from the lake bottom into the lake.

U. S. SCIENTISTS AT FOREIGN STATIONS

The U. S. exchange scientist at Mirnyy Station reported that low temper-
atures and high winds restricted outdoor activities.
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SUMMARY OF METEOROLOGICAL OBSERVATIONS - SEPTEMBER 1965

Byrd
Temperature, °C.

Average	-39.0
Highest	-22.8/18#
Lowest	-53- 9/17&29#

Station Pressure (Inches)
Average	23-552
Highest	24.05/28#
Lowest	22.86/15#

Precipitation (Inches)
	

Trace
Snowfall (Inches)
	

Trace

Wind
Prevailing direction	NNE
Average speed (Knots)

	
19.2

Fastest mile (MPH)
	

44/NNE/18#
Peak gust (Knots)

Eights

-36.8
-12.8/17#
-53. 2/28#

21.571
29. 781*/2)4#
28. l39*/1)##

0.65
13.0

S
14.8

)45/S/2l#

McMurdo

-23.2
- 9.9/22#
-34.1/15#

29.137
29. 96O*/2
28. 560*/l2#

0.8
8.0

NE
14.o

66/sE/2o#

So. Pole	Pa:

-63.1	_11.,
-38.9/16#	+5,

19-933	28
20. 11.80/20#	29
19 .4OO /10#	28

Trace	-
Trace	-

NE**	NN]
12.5	10,
43/N/17#	-
- - -	55

j1

Average Sky Cover	5.9	8.3	 5.4	 3.7	-
No. clear days	10	- - -	7	 16	 3
No. partly cloudy	7	 - - -	14	 8	 10
No. cloudy days	13	 - - -	9	 6	 17

No. days with visibility
less than 1/4 mile	15	 15	 8	 4	 7

No. Radiosondes	7	 - - -	28	 9	 -
Avg. height of Radio-

sones (m)	24,36O	- - -	20,963	19,770	-
No. Ozonesondes	9	 - - -	- - -	'	 -
Avg. height of Ozone-

sondes (m)	27,720	- - -	- - -	21,502	-
No. Radiometersondes	14	 - - -	- - -	18	 -
Avg. height of Radio-

metersondes (m)	20,543	- - -	- - -	18,185	-
All figures above have been taken from radio messages and are unconfirmed
* Sea-level pressure
'3- North defined along 00 Greenwich	# Date of occurrence
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