
Marine diatoms of sediments from
Croft Bay, Antarctica

A.K.S.K. PRASAD and J.A. NIENOW

Department of Biological Science
Florida State University

Tallahassee, Florida 32306-2043

We report here the preliminary results of new micropaleon-
tological studies of sediments collected from beneath Croft Bay,
off the northern coast of James Ross Island, Antarctic Peninsula.

The antarctic continental margin is a unique sedimentary
environment controlled primarily by glacial processes. Thus
knowledge of its sedimentary record aids in the interpretation
of the continent's recent glacial history. Antarctica is also the
most important region of biogenous silica accumulation, es-
pecially in the form of diatomaceous ooze (Lisitzin 1972). A
huge band of such ooze surrounds Antarctica, and frustules are
most common in terrigenous sediments of the continental shelf.
The processes that influence the preservation of neritic antarctic
marine diatoms in the fossil record have been little studied; the
present study is part of an investigation of these processes.
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The study area of the present work is located inshore from the
great southern belt of biogenous silica accumulation in bottom
sediments around the continent and encompasses the north-
western Weddell Sea continental shelf. Sediment cores were
recovered during austral summer 1981-1982 by personnel on
board the U.S. Coast Guard icebreaker Glacier from Croft Bay
and the vicinity of James Ross Island, Antarctica (figure). Core
numbers and locations are listed in table 1. The geological
aspects of these cores were described previously by Anderson
(1982), Kaharoedinn et al. (1984) and Smith (1985). The samples
used in the present study were obtained from the Antarctic
Geology Facility at Florida State University.

The diatom assemblages in Croft Bay cores DF82-184,
DF82-187, and DF82-189 support the findings of Krebs (1977)
for the nearshore marine sediments from Arthur Harbor, An-
ders Island, Du Saar and De Wolf (1973) for Breid Bay and
Brekilen, Queen Maud Land, and Kozlova (1964) for the Indian
and Pacific sectors of Antarctica.

The analysis of 14 samples yielded 54 taxa, all marine, and
including 16 centric and 38 pennate diatoms divided among 19
genera (table 2). Cold-water diatoms predominate, with only a
few representatives of temperate and warm waters. Further-
more, comparisons of the species listed in table 2 with those
found by Koziova (1964) and Du Saar and De Wolf (1973) show
that diatoms Kozlova considered to be characteristic of the High
Antarctic zone are well represented and numerically abundant.
It can, therefore, be concluded that the temperature regime at
the time of deposition did not differ greatly from that at present.
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U.S. Coast Guard icebreaker Glacier austral summer 1981-1982 sediment core recovery locations for the present study.
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Water depth
(in meters)

383
265
340

Core length
(in centimeters)

296
273

74

Station
Number

184
187
189

Table 1. Station details

Latitude	Longitude
Location	 (S)	 (W)

Croft Bay, off northern coast of James Ross Island
	

6402.7'	57045.5'
Croft Bay, off northern coast of James Ross Island

	
64002.7'	57047.0'

Croft Bay, off northern coast of James Ross Island
	

6357.2'	57039.0'

Table 2. Diatom species found in Croft Bay marine sediment
cores

Achnanthes brevipes v.angustata (Grey.) Cl.
Achnanthes charcoti Peragallo
Actinocyclus actinochilus (Ehr.) Simonsen
Amphiprora paludosa Wm. Smith
Amphora antarctica Hustedt
Amphora proteus Greg.
Amphora sp.
Chaetoceros sp.
Cocconeis costata Greg.
Cocconeis costata v.kerguelensis (Petit) Cl.
Cocconeis curiosa Hustedt
Cocconeis distans Greg.
Cocconeis imperatrix (C. fasciolata) (Ehr.) Brown
Cocconeis lyra A.S.
Cocconeis pinnata v.plena M. Peragallo
Coscinodiscus bouvet Karsten
Coscinodiscus sp.
Eucampia antarctica (Castr.) Mangin
Gomphonema groenlandicum v.clusa M. Peragallo
Gomphonema intricatum Kutz
Gomphonema sp.
Gyrosigma sp.
Hemiaulus sp.
Navicula criophila (Castr.) Detoni
Navicula directa (Wm. Smith) Ralfs in Pritchard
Navicula glacei Van Heurck
Navicula schefterae Lobban
Navicula sp.
Nitzschia angularis Wm. Smith
Nitzschia angulata Hasle
Nitzchia curta Hasle
Nitzchia cylindra (Grun.) Hasle
Nitzschia decipiens Hustedt
Nitzschia linearis (Castr.) Hustedt
Nitzschia polaris Grun. in Cl. & MOIler
Nitzschia ritscheri (Hustedt) Hasle
Nitzschia sub/means Heiden & Kolbe
Nitzschia sp. 1
Nitzschia sp. 2
Nitzschia sp. 3
Odontella rhombosa ( Ehr.) Kütz
Odontella weissfloggii (Janisch) Grun.
Pinnularia quadratarea ( Schmidt) Cl.
Pinnularia quadratarea v.bicuneata Heiden & Kolbe
Pinnulania quadratareoides Heiden & Kolbe
Porosira glacialis (G run.) Jorgensen
Porosira pseudodenticulata ( Hustedt) Jouse in Koziova
Stellarima microtrias (Ehr.) Hasle & Sims
Thalassiosira antarctica Comber
Thalassiosira graci/is (Karsten) Hustedt
Thalassiosira gracilis v.expecta (Van/andingham) Fryxell & Hasle
Thalassiosira tumida (Janisch) Hasle
Thalassiosira sp.
Trachyneis aspera v.antarctica M. Pergallo

Since most of the diatom taxa in the cores are still represented
in antarctic waters, the sedimetns are of Holocene age. In fact,
the term "subfossil" (Du Saar and De Wolf 1973) probably best
describes the sediments of this study. Thus, the subfossil flora is
of the same composition as the present flora of the extreme cold
sea area near the ice shelf.

The diatom assemblages found in the three cores are very
similar. The samples are dominated by two assemblages, the
planktonic and the benthic. Benthic forms, or what are consid-
ered to be benthic forms on the basis of modern ecology, are
Cocconeis, Achnanthes, and Pinnularia. The presence of benthic
forms suggests that the assemblages were deposited in very
shallow water where light penetrated to near the bottom.

The planktonic assemblage includes Chaetoceros and related
forms. Spores of several species of Chaetoceros occur in the
sediments in very high numbers, more than 90 percent of the
frustules in all samples. Most of these lack distinctive structural
characteristics, making specific identification impossible in
most cases. There is little in the literature on the distribution of
Chaetoceros spores in marine sediments. They are weakly sil-
icified and dissolve quickly; hence, they are generally not found
in deep-sea sediments (Kanaya and Koizumi 1966; Kozlova and
Strelinicova 1974). However, Richert (1977) noted abundant
Chaetoceros spores in sediments off Cape Barbos in the area of
the West African upwelling and Burkle (cited in Sancetta 1982)
has found them below the antarctic convergence. It is probable
that Chaetoceros occurs wherever productivity is high, but spo-
res are preserved only in areas where production of siliceous
organisms is so great that the accumulation of silica in bottom
sediments is high, which in turn leads to good preservation
(Sancetta 1982). The abundance of Chaetoceros spores in the
present study indicates, therefore, conditions of high produc-
tivity and upwelling. In addition, a comparison of the diatom
biocoenose and thanatocoenose may reveal information on the
dissolution of the thanatocoenose.

We thank Dennis Cassidy, Curator of the Antarctic Research
Facility and Core Library, Florida State University, for core sam-
ples. Funding was provided in part by the Florida Legislature by
specific appropriation to R.J. Livingston, Florida State Univer-
sity. Arthur K. Womble prepared the map-illustration.

References

Anderson, J.B. 1982. Preliminary results from the USARP 1982 marine
geologic investigation of the northern Antarctic Peninsula region.
Antarctic Journal of the U.S., 17(5), 127-131.

Du Saar, A., and H. Dc Wolf. 1973. Marine diatoms of sediment cores
from Breid Bay and Brekilen, Antarctica. Netherlands Journal of Sea
Research, 6, 339-354.

Kaharoeddin, EA., S. Knuttel, G.E. Wiegand, T.H. Lang, R.S.Graves,
C. L. Humphreys, and P. F. Ciesielski. 1984. USCGC Glacier: Operations
Deep Freeze 1982 and 1983 sediment descriptions. (Contribution No. 52.)
Tallahassee, Fla.: Sedimentary Research Laboratory, Department of
Geology, Florida State University.

158	 ANTARCTIC JOURNAL



Kanaya, T., and I. Koizumi. 1966. Studies of deep-sea core V20-130. IV.
Interpretation of diatom thanatocoenoses from the North Pacific ap-
plied to a study of core V20-130. Scientific Reports of the Tohoku Univer-
sity. Series 2 (Geology) 37, 89-130.

Koziova, O.G. 1964. Diatoms in the Indian and Pacific sectors of the Antarctic.
Moscow: Academy of Sciences of the USSR, Institute of Oceanology.
(Translated in 1966 by the Israel Program for Scientific Translations,
Jerusalem.)

Kozlova, O.G., and N.Y. Strelinikova. 1974. Diatoms in the plankton,
suspended matter, and bottom sediments of the northeastern part of
the Pacific. In Micropaleontology of the Oceans and Seas. Moscow: Acade-
my of Science of the USSR, Oceanographic Commission. (In
Russian).

Krebs, W.N. 1977. Ecology and preservation of neritic marine diatoms, Arthur
Harbor, Antarctica. (Doctoral dissertation, University of California,
Davis.)

Lisitzin, A. P. 1972. Sedimentation in the world ocean. Society for Eco-
nomic Paleontology and Mineralogy. Special Publication, 17, 1-218.

Richert, P. 1977. Relationship between diatom biocoenoses and thanato-
coenoses in upwelling areas off West Africa. Nova Hedwigia, 54, 408.

Sancetta, C. 1982. Distribution of diatom species in surface sediments of
the Bering and Okhotsk Seas. Micropaleontology, 28, 221-257.

Smith, M.J. 1985. Marine geology of the northwestern Weddell Sea and
adjacent coastal fjords and bays: Implications for glacial history. (Master's
Thesis, Rice University, Texas.)

Siliceous ooids from antarctic marine	size (figure 2d). The composition of the sectioned nuclei could
not be determined with the X-ray analyzer. It is possible that thesediments	 nuclei are organic in nature.

The origin of these ooids remains problematic. Their chemical
composition, onion-like structure, and presence of a nucleus

S.D. WEITERMAN and M.D. RUSSELL, JR.

Antarctic Research Facility
Department of Geology
Florida State University

Tallahassee, Florida 32306

Numerous enigmatic spherules were discovered during rou-
tine analysis of a piston core recovered from the Ross Sea. Core
92 was collected in 1980 by a field team lead by John B. Ander-
son (Rice University) aboard the U.S. Coast Guard icebreaker
Glacier during the 1979-1980 austral summer. Upon discovery of
the spherules, other 1979-1980 cores and grab samples re-
covered in the immediate vicinity of core DF 80-92 were exam -
ined for more spherules, but none were found. However, sub-
sequent routine sampling of austral summer 1979-1980 and
austral summer 1984-1985 sediments from other locations did
reveal additional spherules.

The geographic distribution of these spherules extends from
the Scott Coast southward into McMurdo Sound (figure 1). A
single spherule was discovered in austral summer 1984-1985
sediments from Marguerite Bay (68°06'S 67°55'W). The spher-
ules appear to be facies independent as they are found in cal-
careous turbidites (DF 80-92), fine sands (DF 80-117), coarse ash
(DF 80-39, 80-49), and diatomaceous mud (DF 80-77). Recovery
depths of these antarctic coastal shelf sediments range from 104
to 456 meters.

Sediments were washed over a 64-micron sieve and hand -
picked. The spherules were then mounted in epoxy resin, sec-
tioned, and polished. Several were etched with hydrofluoric
acid (figure 2a). These transparent, glassy spherules were then
examined using a JEOL 100 CX TEMSCAN with a Tracor North-
ern 2000 energy dispersive X-ray analyzer. They consist of con-
centric shells of opaline silica, possibly the variety hyalite (fig-
ure 2b). The diameters of the ooids vary from 100 to 1,250
microns with individual layers averaging 5 microns in thickness
(figure 2c). Of the five sectioned ooids examined under the
scanning electron microscope, three have nuclei. The nuclei,
unlike the rest of the ooid, appear to be silica-free and vary in
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Figure 1. Geographic distribution of spherule-bearing sediments
recovered during austral summer 1979-1980.
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