
by the author in another issue of this publication (El-
Sayed, 1968b).
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Harvard University's Brachiopod
Studies on Eltanin Cruise 32

MERRILL W. FOSTER

Museum of Comparative Zoology
Harvard University

Brachiopod samples taken on Eltanin Cruise 32
strikingly illustrate the erroneousness of the myth that
brachiopods are a rare group in present-day seas. In
the Ross Sea, at least 4,400 individuals were taken in
56 successful Blake trawls and 23 successful camera-
grabs. Brachiopods occurred in 80 percent of the
bottom trawls and 70 percent of the grabs. In fact,
the number of live brachiopods taken exceeded the
number of bivalve molluscs taken in the same opera-
tions. In the vicinity of Antipodes Island, at least
2,800 brachiopods were taken.

At least seven genera and eight species have been
found in the cruise samples. The dominant genera
taken in the Ross Sea are Aerothyris and Liothyrella.
A large population sample was taken for one species
in each of these genera. These samples are particu-
larly valuable since they may provide the key to
taxonomic evaluation of all the other populations
assignable to the same genera.

The data from this cruise provide the first good
opportunity to study the distribution of various
brachiopod taxa over a large geographic area. There
appear to be definite areas of prominence for the
different major brachiopod taxa within the Ross Sea.
Aerothyris fragilLs has well-developed populations
along the Ross Ice Shelf. A species of Liothyrella
flourishes on the continental slope of the Ross Sea
shelf. A Crania species is essentially limited to the
seaward edge of the Ross Sea shelf.

The data from this cruise will expand the known
geographic ranges of all Ross Sea brachiopod species.
The finding of Liothyrella on the edge of the New

Zealand Plateau marks the first time that this genus
has been found living away from the immediate
vicinity of New Zealand. An incomplete specimen
which appears assignable to Dyscolia was found off
Antarctica on this cruise. This is the first time that
this genus has been reported south of the Equator.

Detailed notes were made on the total fauna in
each bottom sample, and color photographs were
taken of each sample. Mr. Pedro Bruchhausen of
the Lamont Geological Observatory took a large
number of black-and-white bottom photographs on
this cruise. In the photos from at least two stations,
I was able to clearly discern living brachiopods. This
marks the first occasion, to my knowledge, that
brachiopods have been unquestionably observed in
bottom photographs.

Live specimens of Aerothyris fragilis were kept in
a shipboard aquarium for about a week before they
died. Unlike the specimens studied from Macquarie
Island on Cruise 28, these specimens exhibited no
movement on their pedicles. They were similar, how-
ever, to the Macquarie Island species in that they
exhibited a wide gape of the valves when placed in
quiet water.

Patterns of Vertical and Horizontal
Distribution of Pelagic and Benthic Fauna

in Antarctic Seas

JAY M. SAVAGE

Allan Hancock Foundation and
Department of Biological Sciences
University of Southern California

The following abstracts of studies conducted in
1967 and 1968 cover some of the work done under
the University of Southern California's antarctic
program.

John F. Tibbs' doctoral research was on the phae-
odarian radiolarians (Protozoa, Sarcodina) which
typically inhabit bathypelagic waters. His Eltanin
collections contained 93 species, of which less than
40 are common, and they comprise about 95 percent
of the volume of antarctic Phaeodaria. Probably
about seven species make up 75 percent of the phaeo-
darian biomass. Generally, plankton samples contain
1-5 percent Phaeodaria by volume. In exceptional
instances, up to 30 percent of the volume of a plank-
ton sample may be Phaeodaria. Coelodendrum
ramosissimum is often exceedingly abundant in sur-
face samples, and its numbers may be equal to the
total number of all other Phaeodaria. Cannos-
phaera antarctica is locally abundant in surface
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water. A juvenile stage of Cannosphaera antarctica
that is identical to an "unknown egg" (Ovum
hispidum variabile) described by Schroder in 1908
has been found. Species which comprise the bulk of
the Phaeodaria in deeper water are Aulacantha scoly-
mantha f. bath ybia, Aulospathis variabilis triodon,
two subspecies of Castanidium variabile, Plankton-
etta atlantica, and Coelechinus wapiticornis. Some
Phaeodaria are endemic to the antarctic seas, but of
these, only two, Coelechinus wapiticornis and Cast-
anopsis fragilis are common.

More than 1,000 specimens of elasipodid holo-
thurians collected in antarctic and subantarctic seas
between August 1962 and October 1964 were dis-
cussed by Candido P. Agatep (1968). This system-
atic account included one or more genera of each of
the four families of the order Elasipodida. Four new
species were described. One other paper on this
group appeared in 1967, and an additional one is
in press.

Dr. Olga Hartman has continued her studies of
Polychaeta from antarctic seas on the basis of the
systematic-zoogeographical procedures followed since
1964. Her most recent report (Hartman, 1967) was
based on collections made chiefly in the American and
Atlantic sectors, both at the shallowest and greatest
depths. It includes descriptions of 367 species from
234 samples: 177 Errantia and 189 Sedentaria are
named and 57 species, 2 subspecies, 21 genera, and
8 combinations are new. This brings to 647 the total
number of polvchaetes coming from antarctic regions
south of 50° S.

Additional collections have since been received
from Eltanin and the Smithsonian Oceanographic
Sorting Center. The benthic species have been proc-
essed and identified to family, generic, or specific
levels. A more complete analysis of all of the material
is in process. These new samples come chiefly from
the Indian Ocean and Pacific quadrants, with the
Ross Sea particularly well represented. The samples
from the Pacific Basin south of Australia and New
Zealand—mostly from deep water—are interesting
in that they disclose a fauna which differs in many
respects from that in other quadrants; its significance
may become more obvious when its parts are better
known. Studies are continuing toward formulating
zoogeographic conclusions regarding the affinities of
populations with area, depth, and extent of distri-
bution in other abyssal seas. The generally gigantic
sizes of many species are noteworthy but not yet
explained.

Dr. Orville Bandy and his coworkers have outlined
their studies of antarctic and subantarctic foramini-
ferans and radiolarians. Due to the extensive publica-
tion record of this group we shall be unable to ab-
stract all of their papers, but instead give a general

summary and note the pertinent publications. Critical
studies were conducted on the population gradients
of several antarctic and subantarctic planktonic For-
aminifera species. It was discovered that the form
ratio of Globorotalia truncatulinoides is a significant
temperature index. Further, the races of Globigerina
pachyderma were found to represent different water
masses. Subantarctic and temperate waters were
shown to have definitive populations of Neoglobo-
quadrina duteitrei with no umbilical toothlike pro-
jections as opposed to populations in tropical waters.
The subspecies subcretacea was proposed for these
cold-water forms as opposed to the tropical N. duter-
trei subspecies dutertrei, in which essentially 100 per-
cent of the population has umbilical toothlike projec-
tions. The name "Neogloboquadrina" was proposed as
a new taxon based upon the type N. dutertrei
(d'Orbigny).

Relationships between planktonic foraminiferans
and water masses that are being defined in the ant-
arctic program were employed to establish variations
in distribution of water masses of the past. This was
done by analyzing the foraminiferal indices in deep-
sea cores. Similar analyses of radiolarian faunas are
under way. A paleoclimatic model developed earlier
is being evaluated critically by the quantitative study
of additional planktonic species.

The foraminiferal and radiolarian ecology of the
Scotia Sea has been defined more precisely through
analysis of Eltanin cores and grab samples from that
area. A study of the benthic foraminiferans of Drake
Passage is now complete and has been submitted for
publication.

Studies were continued by Dr. Hugh H. DeWitt on
benthic fishes and by Dr. Thomas L. Hopkins on the
zooplanktonic biomass. Four doctoral and one master's
research projects utilizing Eltanin collections were
completed by R. Echols, S. R. Johnson, R. Kolpack,
J. R. Paxton, and R. McGinnis, respectively. Several
papers based on these projects have been accepted for
publication and others are being revised for that pur-
pose.
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