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Ross Ice Shelf Project—benthic
biology, 1976-1977

JERE H. Lis and TED E. DELACA

Department of Geology and Institute of Ecology
University of California, Davis, California 95616

A chief objective of the Ross Ice Shelf Project since its in-
ception has been to determine whether or not life exists
under the shelf far from the open ocean, and if so its nature
and interrelationships. Four possibilities have been pro-
posed: (1) no life exists at all because the ice cover prevents
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surface productivity necessary for a biota to exist
(Zumberge, 1971), (2) a biota uniquely specialized to life
under the Shelf exists (Zumberge, 1971), (3) a biota is pres-
ent that is similar to those found at the same depths in ice-
free waters of Antarctica (Arnaud, 1975), and (4) a high
diversity, low standing crop assemblage exists in the possibly
low-nutrient conditions under the ice. There is no evidence
as yet to support any of these views (Lipps et al., 1977). We
anticipated that either 3 or 4 was most probable, hence de-
signed a sampling program specifically with those
possibilities in mind.

During the 1976-1977 season, our plan was to sample
through the RISP access hole with television and photo
cameras, traps, hook and line, and a specially designed
sphincter sampler. Before arriving in the field, we were in-
formed of the possible failure to attain an access hole; thus
we embarked on our alternative objective of studying the
benthic biota near McMurdo Station for later comparison to
samples obtained at the RISP drill site. We especially concen-
trated our studies on smaller organisms, such as
foraminifera and isopods. On 8 December 1976, T.E.
DeLaca and N.K. Temnikow of the University of California,
Davis, and R.R. Hessler and G. Wilson of Scripps Institu-
tion of Oceanography arrived at McMurdo Station to begin
work, andJ.H. Lipps of Davis arrived on 20 December.

Collections and observations were made using both scuba
and remote samplers from six areas near McMurdo Station:
Cape Bird, Cape Royds, Cape Evans, a central area of
McMurdo Sound, New Harbor, and from ice cracks at Min-
na Bluff (figure 1). Work was concentrated at New Harbor
because semipermanent sea ice covers relatively shallow bot-
toms of sediment derived chiefly from glacial activity, and
the water column appears to have a lower organic content
than open sea water. The western side of McMurdo Sound
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Figure 1. Map of McMurdo Sound showing the locations of our sampling program, with enlargement of the New Harbor
locality adjacent to Taylor Valley where a more intensive study was undertaken. 1 = Cape Bird, 2 = Cape Royds, 3 = Cape
Evans, 4 = central area of McMurdo Sound, and 5 = New Harbor. An additional location was the ice cracks near Minna Bluff

(78-30'S. 1670E.).

32	 ANTARCTIC JOURNAL



\o	o6

i-'	 ./\Q.. d.o.\	•

'f\O

f	 S'	.Q .0	 :4	:\

/	
I	 Io

	

:4a it	5:	 I
9.	10q	

t.:.q.l

	

1•	 .
I.Qo

oL

io /	Jj 4
..;.

I0/

Figure 2. Unnamed large (38.30 to 14.00 millimeters,1 =
20.68 millimeters, o = 6.64 millimete rs n = 32) arborescent
foraminiferan that occurs in abund. . aproximately 200
individuals per square meter) in New Harbor, between the
depths of 24 and 34 meters. Drawn from a preserved

specimen.

Figure 3. Unnamed arborescent foraminiferan that occurs
in less abundance in the New Harbor area. Drawn from a
preserved specimen, the maximum dimension is 12

millimeters.

including New Harbor has been described by Dayton and
Oliver (1977) as being oligotrophic in comparison to that of
the eastern side of the sound near Ross Island. Water
samples from the New Harbor area in December (normally
a period of high productivity) demonstrated 10 percent of
the bacterial numbers found on the eastern side of the
Sound (Holm-Hansen, personal communication). Despite
this apparent paucity of nutrients, large populations of ac-
tive filterfeeders (including as conspicuous elements mobile
scallops, crinoids, and rosselid sponges) exist. In many of
these respects New Harbor may be more similar to what ex-
ists under the Ross Ice Shelf than other accessible areas of
McMurdo Sound.

Two unusual organisms (figures 2 and 3) were found in
the New Harbor area. Preliminary study indicates that they
are as yet unnamed large agglutinated arborescent
foraminifera. Based on in situ observation, test composition
and form, large size and surface area, and cytology we con-
clude that these foraminifera are well adapted to this
nutrient-poor environment, for they can both glean the
small amounts of organic material (diatoms, other
microorganisms, and detritus) from the water as it settles to

the bottom, as well as utilize organic material that is
resuspended by the activities of larger invertebrates from ac-
cumulations in and on surface sediments.

The observations made during this season may aid in in-
terpreting the material that will be collected from the RISP
access hole in this coming season.

This research was supported by National Science Founda-
tion grant DPP 76-17231.
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