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Miocene diatom biostratigraphy of
DSDP hole 272: Stratigraphic

relationship to the underlying Miocene
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Diatoms are the best biostratigraphic tool for high-resolution
dating the Ross Sea Miocene. Steinhauff (1985) and Steinhauff
and Webb (Antarctic Journal, this issue) found calcareous
benthic foraminifera recovered from the Miocene of unit 2 at
Deep Sea Drilling Project (DSDP) hole 272 (Hayes et al. 1975b) to
be generally non-age-diagnostic. Discussed here are:
• previous diatom investigations of DSDP hole 272;
• new diatom data from the Ross Sea, including re-study of

diatoms in DSDP 272 and the first report of pre-Pleistocene
diatoms from DSDP site 270; and

• estimation of the temporal and stratigraphic gap separating
the bottom of DSDP hole 272 from the top of the underlying
Miocene of DSDP hole 270.
Previous micropaleontologic investigations of in situ Miocene

sediments in the Ross Sea include the initial accounts of leg 28 in
Hayes et al. (1975a, 1975b); McMurdo Sound Sediment and
Tectonic Studies (MssTs-1) drillhole (Barrett 1986; Harwood
1986a); Dry Valley Drilling Project (DVDP) holes 10 and 11 in
eastern Taylor Valley by Brady (1979), Webb and Wrenn (1982),
Ishman (1985), and Harwood (1986b); DSDP hole 270 by Leckie
(1980) and Leckie and Webb (1983,1985,1986); DSDP hole 272 by
Steinhauff (1985) and Steinhauff and Webb (Antarctic Journal,
this issue); and DSDP hole 273 by D'Agostino (1980) and
D'Agostino and Webb (1980). At least three independent di-
atom studies have been conducted on unit 2 sediments of DSDP

hole 272 (figure). These include the initial work of McCollum
(1975), Savage (1982), Savage and Ciesielski (1983), and this
investigation (Renz 1985) (figure).

McCollum (1975) identified his Denticula lauta/Denticula ant-
arctica zone in subunit 2A (samples 272-4-1, 130 centimeters
through 272-16-1, 113 centimeters). In the underlying subunit
2B, he identified his Den ticula antarcticalCoscinodiscus lewisianus
zone (samples 272-16-1, 113 centimeters, through 272-17-3).
Below core 272-18, in subunit 2C, approximately 160 meters-
subbottom, diatoms are diagenetically altered to opal C-T. Mc-
Collum could not date the bottom of hole 272 because he was
unable to recover diatoms below core 272-18. However, he
suggested an early Miocene age for the sediments below core
272-18.

Savage (1982) and Savage and Ciesielski (1983) used the di-
atom zonation of Weaver and Combos (1981) to suggest that

* Present address: Department of Geological Sciences, University of Ten-
nessee, Knoxville, Tennessee 37996-1410.

subunits 2B and 2C represent mid-to-upper lower Miocene
successions. They reported diatoms indicative of the lower
Nitzsc/iia maleinterpretaria zone (about 18.2 to 18.35 million years
old) in cores 272-16-3 through 272-19-6, approximately 150 to
182 meters-subbottom and a diatom assemblage equivalent to
the Coscinodiscus rhombicus zone (about 18.35 to 19.20 million
years old) in cores 272-21-1 to the bottom of DSDI' hole 272 at
core 272-47, approximately 195 to 441 meters-subbottom. They
also suggested that subunit 2A represents the period from
about 14.1 million years to about 13.8 million years of the
middle Miocene, the upper Nitzschia grossepunctata and possibly
the lower Nitzschia den ticuloides zone. An unconformity is infer-
red between cores 272-16-1 and 272-16-3, approximately 147 to
150 meters-subbottom, spanning more than 4 million years
with the erosional and/or non-depositional event occurring be-
tween 18.2 and 14.1 million years. Savage and Ciesielski sug-
gested that this unconformity may be correlative with a similar
early Miocene unconformity postulated in DSDP hole 273.

Savage (1982) and Savage and Ciesielski (1983) suggest sedi-
ment accumulation rates of 275 meters per million years for
subunits 2B and 2C, between 18.2 and 19.2 million years, and
higher rates in excess of 420 meters per million years for subunit
2A, above their proposed middle Miocene unconformity. Fi-
nally, Savage and Ciesielski estimated an age of 19.23 million
years for the bottom of site 272 by extrapolating the above
accumulation rate from the top of theCoscinodiscus rhomhicus
zone to the bottom of the hole. Savage and Ciesielski use the age
of 18.2 million years for the top of the C. rhomhicus zone, as
suggested by Weaver and Combos (1981) for DSDP site 266, in
the south Indian Ocean. It should be noted that the 18.2-mil-
lion-year age for this datum at site 266 is also based on sediment-
rate extrapolation downhole from a diatom datum.

Diatoms recovered during this investigation do not support
accumulation rates in excess of 420 meters per million years in
subunit 2A, and 275 meters per million years in subunits 2B
through 2C as suggested by Savage (1982) and Savage and

Below, location map showing McMurdo Sound Sediment and Tec-
tonic Studies (Mssrs) drill site; Dry Valley Drilling Project site 11; and
Deep Sea Drilling Project (DSDP) sites 273, 272, and 270. Inset shows
that DSDP 272 is stratigraphically upsection from DSDP 270. ?PZ
indicates an uncertain Paleozoic age for the basement rocks re-
covered from DSDP site 270, and CZ indicates the Cenozoic succes-
sion penetrated by DSDP sites 270 and 272. Above, generalized
columnar sections for DSDP sites 272 and 270. ("M" denotes
"meter:')
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Ciesielski (1983). Their accumulation rates seem abnormally
high when one considers typical accumulation rates for fertile
southern ocean waters are between 2 to 10 meters of siliceous
ooze per million years (Berger 1974). Given the fact that diatoms
make up as much as 20 percent in subunit 2A and 60 percent of
the sediment in subunits 2B and 2C (Hayes et al. 1975b), Savage
and Ciesielski (1983) imply extreme diatom accumulation rates
of 85 and 165 meters per million years for the two intervals,
respectively. We believe they err by applying a too highly re-
fined diatom chronology and untested absolute ages based
largely on down-core sediment accumulation rate
extrapolation.

Furthermore, Savage (1982) and Savage and Ciesielski (1983)
did not state if they examined DSDP core 272-16 for physical
evidence of an unconformity between subunits 2A and 2B.
Although soft sediment cores, such as those recovered from
DSDP hole 272, are best examined when they are still wet, even a
dessicated core might still reveal evidence of erosion or non-
deposition. In May, 1985, Steinhauff found core 272-16 to still
be moist, but noted no physical evidence of erosion or non-
deposition in the recovered interval of core 272-16. Thus, if an
unconformity exists in this interval, it may be either unrecog-
nizable as such, or is represented by a drilling gap. The absence
of this hiatus and time loss would further argue against such
rapid accumulation rates.

Most of the diatomaceous material in unit 2 of DSDP 270 has
altered to opal C-T, preventing detailed diatom biostratigraphic
study. One sample from hole 270 (core 13-3, 110-112 cen-
timeters in unit 2 yielded a rich diatom assemblage of the
Kisseleviella carina zone (<21.2 million years old) of Harwood
(1968a) (table). The absence of this zone from subunit 2B in DSDP

hole 272 and the inability to recognize Kisseleviella carina (whose
highest appearance defines the top of this zone) as "ghosts" in
chertified fragments of once diatom-rich sediments of subunit
2C, suggests the top of this zone occurs somewhere in the
stratigraphic gap between holes 272 and 270 (Harwood 1986a).

A date for the bottom of DSDP hole 272 constrains the temporal
gap between the top of unit 2 at DSDP hole 270 and the bottom of
unit 2 at DSDP hole 272. According to Hayes et al. (1975b), DSDP

hole 272 is approximately 100±40 meters, stratigraphically up-
section from the top of unit 2 of DSDP hole 270. Leckie and Webb
(1986) discuss the problems involved in trying to correlate be-
tween the top of unit 2 at DSDP hole 270 and the bottom of DSDP

hole 272.
Leckie and Webb (1986, page 1095) have recently revised the

age for the top of the Coscinodiscus rhombicus zone from 18.2
million years (suggested by Weaver and Combos 1981 for DSDP

hole 266) to approximately 16-17 million years. The younger
date is based on calcareous microfossil dating of site 266 (rather
than the diatom dating as done by Weaver and Combos, 1981)
and extrapolation of accumulation rates down to the C. rhom-
bicus datum. We have extrapolated ages, using Savage and
Ciesielski's accumulation rate, from the top of C. rhombicus
datum (approximately 16.5 million years, according to Leckie
and Webb) and calculate an age of approximately 17.5 million
years for the bottom of site 272. Because we believe the ac-
cumulation rates suggested by Savage and Ciesielski (1983) are
excessive, 17.5 million years is most likely a maximum age for
the base of hole 272. Thus, we suggest a temporal gap of at least
3.0 million years between the top of unit 2 in DSDP hole 270 and
the bottom of DSDP hole 272. Estimated accumulation rates for
other Ross Sea sites during the late Oligocene and early
Miocene include DSDP hole 270 at 40 meters per million years
and DSDP hole 272 at 20 meters per million years (Hayes et al.

Selected lower miocene siliceous microfossil species
from DSDP hole 270

I. Diatoms
Actinoptychus undulatus (Bailey)
Arachnoidiscus schmidtii Hajos
Aulacodiscus browneii Norman
Biddulphia sp. A. Harwood (1986a)
Chaetoceros? spp.
Cocconeis antiqua var. tenuistriata Van Heurck
Cocconeis costata Gregory
Coscinodiscus apiculatus Ehrenberg
Coscinodiscus furcatus Karsten (spores)
Coscinodiscus marginatus Ehrenberg
Coscinodiscus oculusiridis (Bailey)
Coscinodiscus sp. A. Harwood (1986a)
Cymatosira biharensis Pantocsek
Genus and species indeterminant number 2 Harwood (1986a)
Grammatophora spp.
Hemiaulus polymorphus Grunow
lsthmia spp.
Kisseleviella carina Sheshukova-Poretskaya
Melosira sulcata (Ehrenberg)
Pinnularia spp.
Rhabdonema japonicum Tempere and Brun
Rhizosolenia hebeteta f. hiemalis Gran
Stephanopyxis grunowii Grove and Sturt
Stephanopyxis turns (Greville and Arnott)
Stephanopyxis sp. C. Harwood (1986a)
Stictodiscus hardmanianus Greville
Tnigonium arcticum (Brightwell)
Trinacria racovitzae Van Heurck

II. Silicoflagellates
Distephanus quinquangellus Bukry and Foster
Distephanus speculum (Ehrenberg)

Ill. Ebridians
Ammodochium rectangulare ( Schulz)
Hovasserbia brevispinosa ( Hovasse)
Pseudoammodichium cf. dictyoides Hovas:se
Pseudoammodochium sphaenicum Hovasse

aRefer to Harwood (1986a) and McCollum (1975) for illustration
and reference of the above species.

1975a), and MSSTS-1 at 20 meters per million years (Barrett 1986;
Harwood 1986a) and suggest an average rate during this time of
about 30 meters per milion years for the Ross Sea. This value,
times the above time gap of 3 million years agrees with the
100±40 meters estimated stratigraphic gap suggested by Hayes
et al. (1975a).

This research was supported by National Science Foundation
grant DPP 82-14174 to Peter-N. Webb and by grants from Sigma
Xi, the American Association of Petroleum Geologists, and the
Friends of Orton Hall at the Ohio State University to D. Mark
Steinhauff and David M. Harwood.
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DSDP site 272 provides one of the most southerly in situ
middle Miocene glacial marine successions. The approximately
410 meters succession is subdivided into three subunits; an
upper unit (2A), sandy silty claystone with sparse to common
clasts; a middle unit (2B), diatom silty claystone and silty clay
diatomite with rare clasts; and a lower unit (2C), a silty claystone
with rare clasts (Hayes et al. 1975).

Preliminary comments on foraminifera are provided in Hayes
et al. (1975). Eighty-one samples from site 272 were investigated
by Steinhauff (1985) in the course of a detailed study of for-
aminifera. Samples are distributed through subunits A and
down into the upper part of subunit B (i.e., 23 to 179 meters
subbottom). The lower parts of subunit B and all of subunit C
are largely barren of foraminifera. Subunit A and uppermost
subunit B yielded a total of 86 species of foraminifera; 8 aggluti -
nated species, 72 calcareous benthic species, and 6 planktonic
species. Dominant calcareous taxa include lslandiehla spp., Epis-
tominella exigua (Brady), Glohocassidulina s uhglobosa (Brady), Non-
ioneIla iridea Heron-Allen and Earland, and Melonis affinis
(Reuss). Persistent low abundance forms include Euvigerina
schwageri (Brady), Discorhis spp., Rosa/ma globularis d'Orbigny,
Elphidium bartletti Cushman, Elphidium magel/anicum Heron-Al-
len and Earland, Trochoelphidiella uniforamina Leckie and Webb,
Pullenia hulloides (d'Orbigny), Nonionella hradii (Chapman),
Cihicides refulgens Montfort, and Anomalina hassensis Parr.
Planktonics include species of Glohigerina, Gloho rota/ia, and Can-
deina. Candeina antarctica Leckie and Webb dominates the
planktonic assemblage.

The foraminifera of subunit 2A and uppermost subunit 2B of
site 272 resemble assemblages in Lower to Middle Miocene
subunit 2 of site 273 (D'Agostino 1980; D'Agostino and Webb
1980) and Lower Miocene subunit 2A (Epistominella-Eiphidium-
Nonionella assemblage zone) of site 270 (Leckie and Webb 1980a,
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