
sands occurring above and often steeply dipping
well-sorted fine to medium sand and silt below. Al-
though the entire succession is Pleistocene, it seems
possible that important disconformities may be
present. This is best resolved by paleomagnetic
procedures.

This research was supported by National Science
Foundation grant oii 74-22894.
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Microfossils from Taylor Valley

J . H. WRENN and P. N. WEBB
Department of Geology

Northern Illinois University
DeKaIb, Illinois 60115

Micropaleontological examination of drill core
samples from Dry Valley Drilling Project (DVDP)
holes 8 to 12 in Taylor Valley reveals diatoms
(McCollum, 1976), silicoflagellates and radiolarians
(Washburn, 1975; Ling, 1976), foraminifera
(Webb, 1975; Webb and Wrenn, 1975, 1976, in
press), and miscellaneous fossils (Wrenn and Webb,
in press).

In the present study, we examined more than
300 samples from DVDP holes 8 to 12. Microfossils

recovered include foraminifera, ostracods, dia-
toms, silicofiagellates, radiolarians, spores and poi-
lens, and a variety of undifferentiated organic
material. Calcareous nannoplankton have not been
recovered. Macrofossil debris consists of fish scales,
fish bones (?), fecal pellets, scolecodonts (?), sponge
spicules, echinoderm spines, shields and ossicles,
molluscan fragments and plant debris.

Foraminifera are the dominant and potentially
most useful group in holes 8 to 11. Diatoms are
the only other microfossils occurring in any abun-
dance in these holes. Hole 12 lacks any biostrati-
graphically useful group.

All depth intervals cited here are taken from pub-
lished stratigraphic columns (Chapman-Smith et
al., 1974; Chapman-Smith, 1975; McKelvey, 1975).

Foraminfera. Biostratigraphic and paleoecologi-
cal aspects of foraminifera in holes 8 to 11 are dis-
cussed by Webb and Wrenn (1976, in press). This
group is best represented low in holes 8 to 11.
Preservation is extremely variable. The few poorly
preserved tests encountered in hole 12 are probably
reworked.

Ostracods. A few ostracod carapaces occur along
with the foraminiferal faunas. Preservation is gen-
erally good. The lone ostracod present in hole 12
at 164.19 meters is poorly preserved and is con-
sidered as reworked.

Palynomorphs and microforaminfera. Sparse yet
diverse microfossils are present in palynological
preparations. Pollen and/or spores (figure) are
present in all drill holes, but their frequency is low.
Preservation is generally good. A single Nothofagus
sp. grain is present in hole 10 at 131.13 meters.
Transparent spheroids are present in hole 12 at
11.65 meters. These are probably algae spores. No
spore or pollens attributable to a Paleozoic-Meso-
zoic Beacon Supergroup origin were noted. Micro-
foraminifera also occur in pollen preparations
from hole 10. These occur as chitinous linings
(figure) of foraminifera in which the calcareous
test walls have been etched away by hydrochloric
acid treatment during sample preparation. Test
linings were noted in hole 10 at 131.13, 133.49,
and 136.57 meters. Complete microforaminifera
(figure) occur in sediment smear slides from hole
10 at 172.09 meters, and from hole 11 at 205.96,
275.95, and 350.50 meters. Samples treated by
palynological techniques and containing chitinous
linings of microforaminifera have not yet yielded
whole microforaminifera in smear slide prepara-
tions. There is an apparent morphological rela-
tionship between the whole microforaminifera in
the smear slides and some of the normal fora-
minifera observed in the same sample. For ex-
ample, in a sample from hole 10 at 205.95 meters
Eponides sp. is present in both preparations. Echols
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Mlcrofossli material recovered from DVDP core samples In Taylor Valley. Includes palynomorphs (upper left), whole tests and
chitlnous linings of microforaminifera (upper right), scolecodonts (center), spicules (center and lower left), and fecal pellets

(center). Photos on lower right illustrate the role of diatoms in the composition of fecal pellets.
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and Schaeffer (1960) noted a similar relationship
and identified microforaminifera by comparison
with their larger morphological counterparts.

Diatoms. Holes 8 and 9 have not been examined
for siliceous microfossils. Diatoms are the most
commonly encountered siliceous group in holes 10
and 11. Poorly preserved broken frustules occur in
most samples. Diverse, relatively well preserved
floras occur in hole 10 at 149.57, 155.40, 162.35,
and 183.27 meters. The latter flora is particularly
well preserved and has a diversity greater than 20
species. The preservation and diversity of this flora
and the laminar nature of the sediments (McKelvey,
1975) suggest this is an in situ flora. Rich and di-
verse floras occur in hole 11 at 130.76, 205.96 to
218.90, and 246.44 meters. Diatom-based correla-
tions between holes 10 and 11 are probably pos-
sible but have not been attempted. Diatoms have
not been recorded in hole 12.

The diversity and preservation of diatoms in the
Taylor Valley successions is inferior to that re-
ported from the Ross Sea Deep Sea Drilling Proj-
ect (DSDP) sites (McCollum, 1975).

Silicoflagellates. Fragmentary silicoflagellates oc-
cur in hole 10 at 152.10 and 183.27 meters. None
were observed in holes 11 or 12.

Radiolaria. This group was noted in hole 10 at
125.86 and 183.27 meters. None were observed in
holes 11 and 12.

Sponge spicules. These are the most abundant
macrofossil fragments in holes 8 to 12. Megascleres
and microscieres occur in holes 8 to 11, while only
megascieres were recovered from hole 12. Preser-
vation of spicules is best in the lower sediments of
holes 8 to 11. Poorly preserved spicules, particu-
larly those in higher parts of these successions, are
frosted on the exterior. This is attributed to mech-
anical abrasion and possibly to chemical corrosion.
The few frosted spicules encountered in hole 12
are believed to be reworked.

Isolated sponge spicules can rarely be attributed
to a taxonomic group lower than family level (Lau-
benfels, 1955). However, for descriptive purposes,
the morphologic classification of Laubenfels can
be used to record the types of sponge spicules
(figure) encountered in the Taylor Valley material.
The following megascieres have been noted: oxea
(fusiform), style (smooth), style (tylostyle), cala-
throp (tetraxon), triact, triaene (antriaene), hexact
(triaxon) smooth and acanthose and pentacts (tn-
axon). Microscleres present include: sigma, calvi-
disc, chela (isochela and anisochela), streptaster,
and chiaster. Smooth cylindrical spicule fragments
are the most abundant form present. Such forms
cannot be assigned to any morphologic group.

Echinoderms. Fragmentary spines of echinoids
occur in hole 8 at 24.25, 92.09, and 95.28 meters
(Webb, 1975). Echinoid spines and well-preserved

ophiuroid spines, ossicles, and shields occur in hole
9 at 22.67 meters, and fragmentary echinoid spines
are present in hole 10 at 142.40, 172.09, 174.43,
179.87, and 183.27 meters.

Molluscs. Fragments were recovered from holes
8 to 11. Adamussium colbecki (Smith) fragments oc-
cur in hole 8 at 23.46 meters and in hole 9 at 72.67
meters. Similar shell fragments from 23.0 meters in
holes 8 and 9 have been dated by carbon-14 meth-
ods as 5,820 ±200 years before present (Stuiver et
al., in press). Unidentified and quite abundant frag-
mentary molluscan material occurs in microfaunal
residues in hole 8 at 144.55 meters and in hole 10
at 125.86, 170.35, and 179.87 meters. The heavy,
highly ornamented material from hole 10 at 170.35
meters has been submitted for carbon-14 dating.

Fecal pellets. Numerous spindle shaped fecal pel-
lets (figure) are present in hole 10 at 125.86 meters.
A solitary pellet occurs in hole 12 at 82.47 meters.
Scanning electron microscope study of freshly
broken pellets shows them to be composed of about
30-percent diatom fragments (figure) bound in a
fine noncalcareous inorganic matrix. Kaneps (1975)
described bilobate fecal pellets from Pliocene sedi-
ments at DSDP leg 28, site 266, south flank of south-
east Indian Ridge, and at site 274 on the lower
continental rise north-northeast of Cape Adare.
Kaneps' material differs in that the pellets are
bound in a calcareous cement.

Teeth. Two teeth-shaped elements occur in hole
10 at 131.13 and 136.57 meters. These might be
scolecodonts or part of gastropod radulas.

Fish. Small fish scales are noted in holes 10 and
12, while a few tiny bones are present in 10.

Plant debris. Wood fragments up to 3 millimeters
in length occur in holes 10 and 12. Finer sized ma-
terial is present in pollen preparations, and coarser
material is retained on sieves.

In conclusion, DVDP core samples contain an
abundance of paleontological material. Some of the
microfaunas occur in an abundance, diversity, con-
dition, and stratigraphic distribution that can only
support the argument for penetration of marine
waters into Taylor Valley from the Ross Sea. Taylor
Valley therefore had the configuration of a fjord
during much of the Late Cenozoic (Webb and
Wrenn, 1976, in press). The sediments, particularly
those in the lower parts of the dniliholes, are in situ
glacio-marine deposits, formed beneath open
marine waters, seasonal ice, permanent sea ice and
a thick, at times, grounded Ross Ice Shelf. Some
of the material discussed here, particularly that
from the upper level of the dnillholes (Pleistocene)
exhibits features suggestive of reworking in a ter-
restrial glacial environment. Preliminary age assig-
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nations for core depths cited here can be obtained
from Webb and Wrenn (in press).

This research was supported by National Science
Foundation grant o pp 74-22894.
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Dry Valley Drilling Project (DVDP) holes 8, 9, 10,
and 11, in eastern Taylor Valley provide excellent
calcareous benthic foraminifera assemblages. Hole
12, farther up Taylor Valley, contains only a few
poorly preserved foraminifera that probably are
reworked. Foraminifera from the eastern group of
holes are useful in correlation between the dry val-
leys and Deep Sea Drilling Project (DSDP) holes in
the Ross Sea continental shelf. Three broad fora-
miniferal subdivisions are detailed here. In ascend-
ing order these are referred to as microfaunal units
I, II, and III.

The lower microfaunal unit (I) extends between
183 and 172 meters in hole 10 and 328 and 205
meters in hole 11. These intervals contain more
than 30 species of minute, well-preserved benthic
taxa and a number of planktonic taxa including
Neogloboquadrina pachyderma (Ehrenberg). Micro-
fauna! unit I coincides with the lower part of
McKelvey's (in press) lithologic unit 5 in hole 10
and units 7 and 8 in hole 11. The latter sediments
are diamictites interbedded with laminated sandy
silty mudstones. Foraminifera are distributed
evenly throughout these sediments. The fauna ex-
hibits close affinity to Miocene faunas in the lower
part of the Cenozoic succession at DSDP site 273A,
in the western Ross Sea continental shelf. Hole 11
was terminated in Miocene sediments so there is
every possibility of a more extensive marine Ceno-
zoic record in eastern Taylor Valley.

The middle microfaunal unit (II) extends be-
tween 172 and 153 meters in hole 10 but has not
been recognized in hole 11 only a few kilometers to
the west. The interval contains rich assemblages of
robust but poorly preserved and often recrystal-
lized calcareous benthic foraminifera. Subdivision
II foraminifera are distributed through a relatively
narrow stratigraphic interval (about 20 meters).
These sediments occur in the upper part of McKel-
vey's lithologic unit 5, described as olive-gray mas-
sive and laminated sandy mudstones containing
occasional pebbles and fine medium-grade poorly
sorted sandstone. The boundary between micro-
faunal units I and II in hole 10 coincides with the
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