
America is a significant source area for a portion
of the lutite sediment being deposited in the Ar-
gentine Basin. Since the discharge of suspended
matter into the Atlantic by river systems draining
the northern part of the Argentine land mass is
much greater than those in the south, and because
the transport path across the continental shelf is
generally shorter than in the south, it could be as-
sumed that suspended mineral matter is carried
across the shelf and is available for transport to
and deposition in the northern part of the Argen-
tine Basin. A systematic study of suspended matter
in Argentine continental shelf waters north of
48°30'S., collated with quantitative physical
samples from the AABW entering the basin, would
enable an acceptable estimate of the relative con-
tributions of lutite from Antarctica and South
America.

On the basis of mostly unpublished data from
Lamont-Doherty Geological Observatory, Ewing
et al. (1971) emphasize that major sediment se-
quences are adjacent to continents, suggesting that
continents are major sources for the sediment.
They also believe that there are no exceptional sedi-
ment accumulations near Antarctica, which sug-
gests that the southern continent has been a major
source of deep-sea sediments. Based on these ideas
and calculations from assumptions on possible sus-
pended loads carried by the AABW nepheloid layer
and probable residence times for the sediment,
Ewing et al. (1971) write that if the major source
of the sediments in the Argentine Basin is South

America, then the fraction brought in is about half
or less of the total (if the assumed residence time
of 1 year is correct). No factual data on quantities
of suspended matter present in waters were pre-
sented, either of total suspended matter or of in-
organic and organic contributions to the total.

The master of WV Hero, Pieter Lenie, and his
crew provided excellent assistance to our program.
This research was supported by National Science
Foundation grant opp 73-09317.
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Diatoms in a phytoplankton sample from the
1907-1909 British Antarctic Expedition

GRETA A. FRYXELL and SAYED Z. EL-SAYED
Department of Oceanography

Texas A&M University
College Station, Texas 77843

In 1907 Sir Ernest Henry Shackleton (1874-
1922) commanded Nimrod on an expedition to Ant-
arctica. The ship was loaded to capacity and had
only about a meter of freeboard when it left Lyttel-
ton, New Zealand; it was too small to carry all the
provisions needed for the expedition, including
coal for the journey to the Ross Sea and back to
New Zealand. So Shackleton hit upon the idea of

having a steel-hulled steamer, Koonya, tow Nimrod
as far as the Antarctic Circle (Fisher and Fisher.
1958). One is reminded of his statement, "Difficul-
ties are just things to overcome," as quoted by Fuchs
(1975). The party wintered over after Nimrod left
the Antarctic for New Zealand on 22 February.

On 20 August 1908 the British Antarctic Expe-
dition took a phytoplankton sample from 50 to 80
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fathoms in Cape Royds, Ross Island. The sample
is now in the Smithsonian Institution. Although
it was full of detritus, it was completely dried out
and is quite well preserved. A portion was cleaned
of organic matter so that the diatom morphology
could be studied (Hasle and Fryxell, 1970) and
examined in light and scanning electron micro-
scopes. Permanent slides were mounted in Hyrax
and are now in the Smithsonian Institution and on
file at the Department of Oceanography, Texas
A&M University. Another sample, in addition to
the one from Cape Royds, was apparently taken

Figure 1. Coscinodiscus
Ientiginosus, phase con-
trast in light microscope
(LM). a. High focus. b. Low
focus. Note tighter "areo-
lae" within radial rows that
are really strutted proc-
esses, and also slit at 6
o'clock position on valve
marking broken labiate
process. Figure 2. Cocco-
neis fasciolata bright field
in LM. Probably a benthic
form. Figure 3. Micropodis-
cus oliveranus bright field
in LM. Wide margin and
areola pattern evident.
Figure 4. Coscinodiscus
furcatus, scanning elec-
tron microscope (SEM).
The girdle bands still are in
place on cell. Figure 5.
Asteromphalus hookeri,
SEM, central fragment of
valve, showing hyaline
rays and a few areolae.

(Scale = 10 microns.)

during the Njmrod's return to New Zealand, and
at least one microscope slide is also at the Smith-
sonian Institution (Fryxell and Hasle, 1972.)

Cape Royds (7733'S. 166°09'E.) is in McMurdo
Sound on the flanks of Mount Erebus on Ross
Island, and probably consists of three kenyte (alka-
line lava) flows (Treves, 1962) that are partially
covered with volcanic agglomerate and lithic tuff,
which form a very rough surface when not covered
with snow and ice. Starting on 12 August 1908,
Shackleton and some of his men took a sledge trip
across Winter Harbour, passing close around Cape
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Armitage and getting back to Hut Point before a
blizzard sprang up. The conditions they found con-
vinced them that they could not rely upon motor-
car as they had originally hoped. According to
Shackleton's notes (Shackleton, 1909), they re-
turned to Cape Royds on 22 August, the first day
that the sun appeared above the horizon.

From its date, the sample under study must have
been taken by the party that was left behind at Cape
Royds during this time. Fuchs (1975, page 15) re-
lates that Shackleton "chose men for their cheer-
fulness; he looked for a sense of adventure, and
particularly for strength of mind. It was plain that
during the expedition this then unusual way of
selecting and employing his party was enormously
successful." It is also plain that Shackleton and his
men appreciated the value of scientific collections.

There is no note in the accounts we have studied
concerning how this sample was taken, although
the depth listed on the bottle suggests that it was
either a net haul or a bottom sample. Because of
the abundance of Coscinodiscus lentiginosus (figures
la, lb), it might be a bottom sample, or the net
touched the bottom, in view of the findings of
Koziova (1966) that this antarctic species is more
plentiful in the sediments than in the plankton. C.
lentiginosus is misplaced in this genus and will be
transferred to Thalassiosira elsewhere (Fryxell, in
preparation). Carbon replica work done by Har-
graves (1968) indicates clearly that the processes
scattered over the valve within rows of areolae are
strutted processes, which are not found in the
genus Coscinodiscus (Fryxell and Hasle, 1974) but
are typical of the genus Thalassiosira as well as some
other centric genera.

Some of the species present (for example, Thalas-
siosira tumida and Charcotia actinochiluc) are typical
of the phytoplankton. Other species, including
Cocconeis fasciolata (figure 2) and Trachyneis aspera,
are usually not found in net hauls from antarctic
cruises. It seems reasonable to assume that some
sort of net or grab was fashioned from available
material and dropped through a hole in the ice
until it touched bottom. It was meritorious that
the Shackleton Expedition, whose goals were
mostly those of exploration, used some of the
limited materials they could bring on the Nimrod
and their time to take scientific samples.

The two most plentiful species in this sample are
probably Coscinodiscus lentiginosus and Micro pothscvs
oliveranus (figure 3). Both species have valves show-
ing considerable variation in structure, and the
heavier frustules may well be resting states. Cosci-
nodiscusfurcatus (figure 4) is shown in excellent con-
dition; some diatoms, such as Asteromphalus hookeri
(figure 5) were broken or showed signs of dissolu-
tion. We cannot determine whether these incom-

plete valves resulted from the season of collection
or from the years of preservation.

When this sample was taken the austral night
was just drawing to an end. Most antarctic field
work is done during the austral summer, and most
of our collections therefore are summer samples.
The problem of what phytoplankton are present
and how they survive during the harsh winter is
rarely explored. This winter sample, taken after
months of darkness, thus has scientific as well as
historic interest.

The following diatoms were found in the sample
taken by the Shackleton expedition on 20 August
1908:

Acnanthes brevipes var. angustata (Grey .) Cleve
Asteromphaius hookeri Ehrenb.
Charcotia actinochilus (E hre nb.) H ust.
Cocconcis Ja.cciolata (Ehrenb.) Brown
Coscinodiscus furcatus Karst.
C. lentiginosus Jan.
C. oculoides Karst.
C. tabularis Grun.
Eucampia balau.stium Casts.
Melosira sol (Ehrenb.) Kütz.
M. sol  var. onima forma polaris (M. Per.) Mang.
Micropodiscus oliveranus (O'Meara) Grun.
Navicula criophila (Castr.) DeToni
N. subantarctica Freng.
N. lyra var. dilatata A.S.
Nitzschia curta (Van Heurck) Haste
N. obliquecostata (Van Heurck) Haste
N. ritscheri (Hust.) Hasle
Porosira pseudodenticulata (H ust.) Zh use
Thalassionema capitulata (Castr.) H u St.
Thalassiosira oestrupii (Ostenf.) Haste
T. tumida (Jan.) Haste
Trachyneis aspera var. intermedia (Grun.) Cleve
Triceratiurn ardicum Brightw.

Also present was the silicofiagellate, Distephanus
speculum (Ehrenb.) Haeckel, common in antarctic
plankton.

We thank Paul S. Conger, Smithsonian Institu-
tion, for his aid in locating and obtaining the ma-
terial for study, Leilani D. Creek for her careful
preparation of the sample for microscopy, and Ann
Dreyfus with her assistance with the plates.

References

Fisher, M., and J . Fisher. 1958. Shackleton and the Antarctic. Bos-
ton, Houghton Muffin. 559p.

Fryxett, G. A. In preparation. Thalassiosira australis Peragallo
and T. lentiginosa (Janisch) G. Fryx., comb., nov.: two antarc-
tic diatoms (Bacillariophyceae).

Fryxell, G. A., and G. R. Hasle. 1972. Thalassiosira eccentrica

March 1976	 35



(Ehrenb.) Cleve, T. symmetrica sp. nov., and some related cen-
tric diatoms. Journal of Phycology, 8: 297-317.

Fryxell, G. A., and G. R. Hasle. 1974. Coscinodiscineae: some
consistent patterns in diatom morphology. Beihefte Nova
Hedwigia, 45: 69-84. 12 plates.

Fuchs, V. 1975; Shackleton. Geographic Journal, 141(1): 14-18.
Hargraves, P. E. 1968. Species composition and distribution of

net plankton diatoms in the Pacific sector of the antarctic
ocean. School of Marine Science, College of William and Mary
in Virginia. Ph.D. dissertation (unpublished).

Hasle, G. R., and G. A. Fryxell. 1970. Diatoms: cleaning and

mounting for light and electron microscopy. American Micro-
scopical Society Transactions, 89: 469-474.

Koziova, 0. G. 1966. Diatoms of the Indian and Pacific sectors
of the Antarctic. Jerusalem, Israel Program for Scientific
Translations. 191p. Translated from Russian (Moskva,
Nauka. 1964. 168p.).

Shackleton, E. H. 1909. The Heart of the Antarctic, 1. New York,
Greenwood Press (reprint edition, 1969).

Treves, S. B. 1962. The geology of Cape Evans and Cape Royds,
Ross Island, Antarctica. In: Antarctic Research (Waxier, H.,
et al., editors). Washington, D.C., American Geophysical
Union. Geophysical Monograph, 7: 40-46.

Newsletter 5

International Antarctic Glaciological Project

The International Antarctic Glaciological Project
(IAGP) coordinating council held its sixth meeting
3-5 September 1975 at the Laboratoire de Glaciolo-
gie, Grenoble, France. C. Lorius (France) chaired
the meeting; other council members present were
W. Budd (Australia), J . Vaugelade (France), D.

Drewry (fir G. Robin,
United Kingdom), C.
Bentley and K. Moulton
(United States), V. Kot-
lyakov (Soviet Union),
and U. Radok (secre-
tary). Observers were V.
Morgan (Australia); J.
Bloch, R. Delmas, F.
Gillet, and L. Lliboutry
(France); K. Kaminuma

(Japan); R. Cameron and J. Kelley (United States);
and M. Grossvald (Soviet Union).

The International Antarctic Glaciological Project is a coopera-
tive venture linking Australia, France, the Soviet Union, the
United Kingdom, and the United States in a study of a large
part of the east antarctic ice sheet. Publication of this newsletter
series in Antarctic Journal is a U.S. contribution to the project.

The agenda included reports on 1974-1975
activities and plans for later field seasons. Reports
were presented on related studies. The concept of
IAGP was reviewed, and the date and place of the
next meeting of the council were decided.

Australia. U.S. geoceiver measurements during
the autumn 1975 traverse on and south of Law
Dome (inland from Casey Station) indicate ice
velocities of around 120 meters a year on the steep-
est part of the slope, zero at the saddle and on
top, and 9 meters per year between the saddle and
the top.

At least one of several internal echo layers near
Cape Folger (66°08'S. 110°44'E.) coinciding with
crystal and air bubble changes has been found to
depolarize radar signals. Similar relationships be-
tween the oxygen- 18/oxygen-i 6 ratio and tempera-
ture were found to hold for Law Dome and for
the rise of the main ice sheet.

Survey of the 2,000-meter contour around the
Lambert Glacier basin indicated positive mass
balance values, increasing in magnitude toward
the Amery Ice Shelf.

In the laboratory, studies of ice deformation
and sliding and computer modeling of glaciers
and ice sheets continued.

36	 ANTARCTIC JOURNAL


