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One of our long-term research goals is to determine the
former extents of grounded ice on antarctic continental shelves.
This article reports our preliminary findings from analyses of
diatoms in two sediment cores (DF81-6 and DF81-7) collected
from the outer continental shelf in the Amundsen Sea (table) by
one of us (J.B.A.).

The top 2 to 10 centimeters of each core had a high water
content at the time of recovery and consisted of mud or sandy,
silty clay. Beneath this uppermost layer, both cores consist of
overcompacted, unstratified diamicton. This basic stratigraphy,
of mud overlying a diamicton, is similar to that of Ross Sea cores
we analyzed previously (Kellogg, Truesdale, and Osterman
1979), suggesting the possibility that the layers in Amundsen
Sea cores might have formed under conditions similar to those
documented for deposition of Ross Sea sediments (Anderson et
al. 1980; Kellogg, Osterman, and Stuiver 1979; Kellogg and
Truesdale 1979).

Preliminary sampling was designed to test the validity of this
supposition. We sampled the top centimeter of each core and
took samples from near the base of the diamicton. Standard
diatom preparations were made following the procedure of
Schrader (1974). Our attempts to obtain quantitative species
census data (counts of more than 100 specimens for each sam-
ple) were unsuccessful because of the extremely low abun-
dances of diatoms in the samples, despite exhaustive analysis of
each slide (and, in most cases, of multiple slides for each
sample).

Our diatom census data are presented in the table. A total of
17 taxa were identified (some tentatively). Of these taxa, seven
are marine species and six are nonmarine species. No species
consistently dominates in either the upper or lower sediment
layer. Nevertheless, there is a clear tendency for marine species
to occur primarily in the upper layer. Nonmarine species occur
in both units. Siliceous sponge spicules occur in all samples,

Diatom census data from Amundsen Sea sediment cores DF81-6 and DF81-7

Upper layer 
	

Lower layer 

Taxon	 DF81-6	DF81-7	DF81-6	DF81-7	Remarks

Charcotia actinochilus (Ehrenberg) Hustedt (1958)
Cyclotella compta (Ehr.) Kutzing (1849)
Cyclotella stelligera Cl. & Grun. in v. H. (1881)
Cyclotella Kutzing (1833) sp.
Grammatophora Ehrenberg (1839) sp.
Melosira distans (Ehrenberg) Kutzing (1844)

Me/osira italica var. subarctica Müfler (1906)
Melosira so! (Ehrenberg) Kutzing (1849)
Navicula deltaica Kellogg (1980)
Navicula ge/ida Heiden & Kolbe (1928)
Nitzschia kerguelensis (O'Meara) Hasle (1972)
Nitzschia obliquecostata (van Heurck) Hasle (1972)
Nitzschia sublineata (Hustedt) Hasle (1972)
Opephora Petit (1888) sp.
Tabellaria floccu/osa (Roth.) KUtzing (1844)
Tabe/laria quadriseptata Knudson (1952)
Thalassionema nitzschioides Grun. in v. H. (1881)
Other (unidentified)
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Note: Core DF81-6 located at 7116'S 110 016'W; water depth, 450 meters; length, 148 centimeters. Core DF81-7 located at 71 015'S 109 000'W; water depth,
470 meters; length, 232 centimeters.
8 Both cores sampled at 0-1 centimeter.
b Core DF81-6 sampled at 140-141 centimeters; core DF81-7 sampled at 220-221 centimeters.
c P = present.
dNp = not present.
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and fragments of an unidentified radiolarian were noted at the
base of the diamicton in DF81-7.

The diatom assemblage in Amundsen Sea cores DF81-6 and
DF81-7 is strikingly different from any we have previously stud-
ied in the Ross Sea (Kellogg and Kellogg 1981; Kellogg and
Truesdale 1979) or the Weddell Sea (D. E. Kellogg unpublished
data, University of Maine at Orono, 1982). We stress again that
our analyses were exhaustive (more than 2 days were spent
examining duplicate slides from each sample), yet no sample
contained as many as 11 specimens. This is an extremely de-
pauperate flora. All marine species encountered here were also
found in Recent sediments (unit A) of Ross Sea cores (Truesdale
and Kellogg 1979); none is extinct, and one, Charcotia ac-
tinochilus, is an indicator species for the Brunhes normal polar-
ity epoch.

Nonmarine species account for approximately half of all the
diatoms in the Amundsen Sea cores. Most of these species
occur in perched deltas in Taylor Valley (Kellogg, Stuiver, et al.
1980), where they were deposited as former glacial lake Wash-
burn receded. (Lake Washburn once filled most of Taylor Valley,
including the basins now occupied by lakes Fryxell, Hoare, and
Bonney and the spaces in between, to an elevation of about 300
meters.) We also found many of these species living today in
melt ponds on the McMurdo Ice Shelf (D. Kellogg, unpublished
data, University of Maine at Orono, 1980), where they were also
studied by Brady (1979). Our previous analyses of Recent and
late Pleistocene Ross Sea sediments occasionally revealed rare
specimens of these nonmarine species. However, because they
never constituted more than 1 percent of any individual sample,
we ascribed their occurrence in Ross Sea sediments to con-
tamination by ice rafting or wind transport. We have no evi-
dence to suggest that they are endemic to the marine
environment.

Although our preliminary diatom data from the Amundsen
Sea are sparse, they do permit formulation of several hypoth-
eses for further testing. We believe the lower layer (diamicton) is
a basal till, on the basis of its sedimentology and overcompac-
tion. The upper layer, therefore, probably represents postglacial
deposition in the outer Amundsen Sea. Support for this hy-
pothesis comes from the Brunhes age of Charcotia actinochilus
and from the dominantly marine nature of the diatom flora in
the upper layer. The fact that the upper layer is very thin (2 to 10
centimeters) suggests that Recent sediments were removed by
bottom currents, that postglacial deposition was very slow, or
that grounded ice was present until recently on the outer conti-
nental shelf in the Amundsen Sea. The nature of these soft, fine-
grained sediments appears to rule out the possibility of current
action. The seaward margins of antarctic continental shelves are
usually highly productive, and Recent deposition rates
elsewhere in this zone are high (on the order of 10 centimeters
per 1,000 years; Kellogg and Truesdale 1979). Thus, slow deposi-
tion seems unlikely unless an ice shelf was present, reducing
productivity, until quite recently. The third alternative is that
grounded ice occupied the Amundsen Sea shelf to the conti-
nental shelf margin until perhaps as recently as the last 1,000
years. We are as yet unable to determine whether an ice shelf or
grounded ice was responsible for the observed sedimentary
distributions. In either case, nonmarine diatoms living in melt
ponds on the surface of this ice probably were introduced to the

underlying sediment by melt streams flowing down crevasses
or off the ice edge.

These tentative hypotheses to explain observed sediment and
floral distributions require further verification. If correct, they
have considerable significance for the glacial history and dy-
namics of the west antarctic ice sheet. Further, they appear to
support recent glaciologic modeling of the major ice streams
entering the Amundsen Sea, which suggests that irreversible
downdraw of the center of the west antarctic ice sheet should
have occurred unless Pine Island and Thwaites Glaciers were
buttressed until quite recently by grounded ice or by an ice shelf
in the Amundsen Sea (Hughes 1981; Hughes, Fastook and Den-
ton 1980; Stuiver et al. 1981). We are continuing sedimentologic
and microfossil analyses on the Amundsen Sea cores to attempt
to answer these fundamental questions.

This research was supported by National Science Foundation
grants DPP 80-20000 (to T. B. Kellogg and D. E. Kellogg) and DPP
81-16623 (to J. B. Anderson).
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