
organization. These cages are also artificial habitats that col-
lect a unique bottom assemblage which has been manipul-
ated by single-member removal of competing couplets, ex-
posure to light and algal growth, and predator exclusion.
Many permanent line transects mark study sites that are
photographed to document recruitment, survival, growth,
and mortality of large sessile species, especially slow-growing
hexactinellid sponges. Numerous individuals of many species
are also tagged for similar measurements. Finally, there are
several other artificial habitats used to collect specific animal
assemblages and then manipulated to study interactions
among resident species. The habitats include plastic panels
and settling plates, floaters, tuffie scrubbers, plastic algae,
plastic caves, and several others.

Many manipulative experiments are set up in the local
soft-bottom communities. Some azoic sediments are caged,
some are contained to prevent lateral burrowing, some are
placed in racks above the bottom to eliminate non-swimmers,
and some include large epifaunal predators. Other azoic
areas are modified to prevent the penetration of tube builders
into a depth refuge from predators, and impede the activities
of large burrowing crustaceans. A large number of experi-
ments are also set up in small plastic cups and placed on the
bottom, on tables above the bottom, and in midwater racks.
These cups contain single species "cultures" of several in-
faunal animals. The results from these contrasts will help to
establish the importance of species-specific adult-larval in -
teractions among small infaunal organisms. A series of cages
is being used to assess the community effects of increased
sedimentation, decreased currents, and larval entrainment.
These habitat modifications are characteristic of many preda-
tor-exclusion cages placed on soft bottoms and are potentially
more important to settling larvae than the presence or ab-
sence of predators. Anchor ice scour and iceberg grounding,
the two most important physical disturbances in the region,
are also being studied.

Finally, we are testing the hypothesis that the input of pri-
mary food accounts for the remarkable differences in bottom
communities living on the east and west sides of the McMur-
do Sound. These are among the first field experiments
designed to unravel some of the mechanisms resulting in a
number of the pronounced and well-known differences be-
tween relatively eutrophic shallow-water communities and
the more oligotrophic soft-bottom assemblages such as those
of the deep sea. It is possible that McMurdo Sound offers a
unique opportunity to perform these experiments.

The long term studies briefly described above, which have
included over 2,000 dives, are currently in progress and in-
volve a much longer monitoring interval than similar experi-
ments performed in warmer seas.

Their success depends upon the cooperation of future
researchers in the McMurdo Sound. A bottom grab or dredge
could destroy years of hard work and the unique continuity of
much of this study. Fish and invertebrate traps are especially
destructive, as they are relatively large and move with the cur-
rents, destroying everything they contact. Because the bottom
is characterized by a thin layer of silt and a particularly fragile
infauna, a diver simply swimming near the bottom could
cause substantial damage. The two main study areas are
shown in the figure. We would greatly appreciate cooperation
of future researchers in avoiding these sensitive areas.

In addition to requesting cooperation, we take this oppor-
tunity to offer our help to future workers interested in benthic

problems. We have no plans to continue the work, and we
offer our assistance and invite future workers to use our tran-
sects, cages, and other equipment. In the same sense, future
workers should be aware that much of the habitat in our im-
mediate study area has been damaged by our collections and
work. We will be happy to furnish as much help and infor-
mation as possible to anybody interested in studying these
habitats.
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March 1977 to June 1978 was the final year of our
research under National Science Foundation grant DPP
76-23043. We investigated the abundance, species composi-
tion, food habits, and feeding rates of demersal fishes and the
species composition, food habits, and general biology of
selected echinoderm groups. Large collections are now
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available to us, most from ARA Islas Orcadas cruises 5 and 8
along the Scotia Arc and R/v Hero cruise 76-2 in the vicinity of
Anvers Island (64°46'S., 64°05'W. (DeWitt, 1976; DeWitt
and McCleave, 1976; DeWitt et al., 1976; Lowe and
Crawford, 1976; McCleave et al., 1977).

Taxonomy, zoogeography, and population structure of benthic
fishes. Linda S. Tompkins completed a survey of Liparidae
based on Eltanin material. This work was submitted to the
University of Maine at Orono in partial fulfillment of the re-
quirements for the degree of Master of Science. Twenty-eight
new species in the genera Paraliparis and Careproctus were
described and figured.

H. H. DeWitt and J.-C. Hureau (Museum National
d'Histoire Naturelle, Paris) have completed a report on the
fishes collected during RIV Hero cruise 72-2. This paper in-
cludes descriptions of two new species of Lycenchelys (family
Zoarcidae) and one new species of Chionodraco (family Chan
nichthyidae), together with a revision of Chionodraco. Two new
genera of the family Bathydraconidae are recognized and
other relatively little-known species are described.

Work continued on the fishes obtained during ARA Islas
Orcadas cruise 5. Much of the collection was x-rayed, and
morphometric and meristic data were obtained for a large
sample of undescribed conger eel collected off the Rio de la
Plata.

H. H. DeWitt and T. L. Hopkins (1977) published a study
of the diet of the antarctic silverfish, Pleuragramma antarcticum.
This species is a circumpolar pelagic notothenioid fish abun-
dant in antarctic coastal waters. Its diet consists primarily of
copepods and euphausiids. Prey size distribution and diver-
sity suggest opportunistic feeding. Morphological adaptations
for a pelagic, planktivorous existence include size and types
of teeth, development of the cephalic lateral-line system, and
shape of body and fins.

Feeding biology of benthic fishes. Work continues on the
trophic ecology of antarctic benthic fish communities.
Stomach samples from fishes in each of six communities (two
at South Georgia, one at the South Sandwich Islands, two at
the South Orkney Islands, and one near Anvers Island, Ant-
arctic Peninsula) are being analyzed. Stomachs from fishes in
the first three of these communities are now completely
sorted. This represents 460 and 255 stomach samples from
the two South Georgia communities and 150 stomach sam-
ples from the South Sandwich Island community.

James D. McCleave and Timothy E. Targeu are sorting
stomach samples. Considerable technical assistance is being
provided by David M. Wyanski, Andrew D. Rhodes, and
Audrey M. Stevens, all undergraduates. Undergraduates
Patricia L. Davis and Lawrence E. Reynolds, Jr., also have
worked on this project.

Results of our analyses to date are generally at the level of
major taxonomic group. Future detailed analyses of all six
communities will involve the identification to species of as
many prey items as possible. After this is completed, analyses
of detailed community trophic structure, patterns of food
resource partitioning, and intercommunity comparisons will
be made.

Zoogeography, feeding biology, and chemical composition of
echinoderms. Work continues on the identification of
echinoderm specimens and their stomach contents. Data on
geographic and bathymetric distributions of crinoids,
asteroids, and ophiuroids are being correlated with informa-
tion on the prey of benthic fishes to assess the importance of

those echinoderms to benthic fishes. Thus far the data sug-
gest that despite their abundance, adult echinoderms
generally are not significant prey items for most demersal
fishes. Notothenia gibberfrons appears to be the most important
fish predator on ophiuroids.

Analyses of echinoderm stomach contents continue. We
are particularly concerned with the active, epifaunal species
of ophiuroids, which can occur in very high densities in the
Scotia Arc-Antarctic Peninsula region. These include such
common forms as Ophiurolepis gelida, 0. martensi, Ophionotus
hexactis (off South Georgia), and 0. victoriae. A summary of
our earlier work on the foods and feeding habits of antarctic
asteroids and ophiuroids has been published (Dearborn,
1977). Data on 30 species of asterozoan echinoderms are pre-
sented and show a wide spectrum of feeding habits, from ex-
treme stenophagy to euryphagy. At least one asteroid,
Labidiaster annulatus, is able to catch and consume adult krill
and small fishes. Adult krill also are taken by the ophiuroids
Ophionotus victoriae, Ophioperla koehleri, and others. Other
zooplankton such as copepods and small amphipods are im-
portant food items for such brittle stars as Ophiacantha pentactis
and 0. vivipara, which have large, erect arm spines used to
trap active food organisms.

Detailed morphological studies on the feeding mechan-
isms of antarctic asteroids and ophiuroids have been initiated
using scanning electron microscopy. Adaptations of
echinoderms for capturing and manipulating krill and other
zooplankton are of special interest. For example, Labidiaster
annulatus, a large multiarmed sea star, utilizes large crossed
pedicellariae (see figure) to capture and hold prey.

Scanning electron micrograph of a pair of crossed
pedicellariae from the distal portion of an arm of the asteroid
Labidiaster annulatus. (Numerous pairs of these structures
are used collectively to hold prey long enough for the flexible

ray tips to swing over and retain the food organism.)

Studies continue on the composition of ophiuroids
through analyses of protein, lipid, ash, and calories. This in-
formation is important in an evaluation of the quality of these
echinoderms as potential prey for other invertebrates and
fishes. Analyses of 13 species of brittle stars have been com-
pleted in whole or part. Mean percent of dry weight for pro-
tein ranges from 3.9 for Ophiomages cristatus to 12.9 for discs of
Astrotoma agassizii. Lipid values range from 0.9 percent for the
arms only of Ophiuroglypha lymani to 9.1 percent for the discs
only of a deep-water species of Ophiura. Ash values for certain
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species such as Ophiomages cristatus were very high, up to 85.3
percent dry weight, suggesting that some antarctic brittle stars
may be locally common but are not very nutritious prey.
Ophiuroids examined thus far generally have mean caloric
levels around 1 to 2 kilocalories per gram dry weight.

Richard L. Turner (Florida Institute of Technology) and
J . H. Dearborn recently have completed a study of the organic
and inorganic composition of postmetamorphic growth states
of the viviparous subantarctic brittle star Ophionotus hexactis.
Brood sizes range from 0 t 54 juveniles, with a mean of 24.5
juveniles. The composition of intraovarian juveniles was
measured to estimate the contribution by the parent to
postmetamorphic growth. Levels (percent dry weight) of
lipid, protein, carbohydrate, and ash generally were
unchanged. Contents (milligrams) of total organic matter
and the three organic components showed large increases.
Nutrient transfer probably involves nurse eggs and parental
body fluids. Details are provided in a manuscript recently
submitted for publication.

We are grateful to numerous U.S. and foreign colleagues
who have cooperated in the field operations in 1975 and 1976
and aided in data analyses and interpretation at the Univer-
sity of Maine. This research was supported by National
Science Foundation grants 0PP 74-08565 and DPP 76-23043.
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Benthic biology studies within the Ross Ice Shelf Project
(RISP) took three successful directions during the 1977-78
season: (a) sampling under the Ross Ice Shelf at the primary
drill site J-9, 82°22'S. 168°38'W.; (b) comparative sampling
along the ice front from the USCGC Burton Island; and (c) com-
parative studies using scuba (self-contained underwater
breathing apparatus) diving at New Harbor and at other
places in McMurdo Sound (see Lipps and DeLaca, 1977).

Our field teams' efforts were focused in these ways:
DeLaca (5 November to 24 December 1977) and Showers (5
November 1977 to 11 February 1978), assisted by Lipps (21
November 1977 to 4January 1978), worked at New Harbor;
Lipps, Ronan (12 December 1977 to 4 January 1978),
Clough, Raymond (29 November 1977 to 4 January 1978),
and Bradford (20 December 1977 to 4January 1978), assisted
by DeLaca and Showers, worked at J-9; and Showers and
Farmer (1 February to 28 February 1978) sampled from Bur-
ton Island.

We expected to find either a typical Antarctic fauna or a
sparse but diverse fauna under the Ross Ice Shelf (see Lipps
and DeLaca, 1977; Lipps et al., 1977). Our work revealed
neither. The sampling program was successfully completed at
J-9 using television, baited traps and lines, and a specially
designed sphincter sampler. Mysid shrimp, euphausiids,
numerous amphipods (Orchomene spp), and an isopod (Serolis
* Deceased.
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