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Abstract - Moderately diverse assemblages of marine palynomorphs have | =
recovered from the top section of the CRP-3 drillhole down to 162.11 meters b{
sea floor (mbsf). Diversity of the assemblages falls below this level. Bel|/ 1 ““‘
324.39 mbsf most samples are either barren or have extremely low yields. T }“% EAST =

. . . . . ANTARCTIC
distinct groups of marine palynomorphs were recognised: 1. Prasinophytes a WASSL IcE

predominantlyCymatiosphaera2. Acritarchs; 3. Dinoflagellate cysts comprising al\ ...~/ & SHEET
least 26 species, several of which are undescribed. Reworked specimens ¢ " #" 7 '“""'a;‘J
Palaeogene Transantarctic Flora were recorded in CRP -3 are present, espe EmH il

between 25.96 and 162.11 mbsf. Three marine palynomorph units are recognisea
based on the distribution of dinoflagellate cysts. Unit 1(7.72 to 87.47 mbsf) and Unit 2 (107.38 -
324.19 mbsf) are Early Oligocene in age. The oldest unit, Unit 3 (330.17 - 823 mbsf), is earliest Oligocene -
?latest Eocene in age.

INTRODUCTION Below this level there very few constraints on the age
of the core. The lack of anyn situ cysts of

CRP -3 is the final drill hole of the Cape Robertglinoflagellates (dinocysts) attributable to the well known
Project which planned to core and sample strata dfansantarctic Flora (see below) suggests that the base
Cenozoic age in the Victoria Land Basin, Antarcticaof the hole may not be any older than earliest
The project aimed to both document the early histor@ligocene /?late Eocene, between 33.7 and 35.2 Ma.
of the current Antarctic ice sheet and develop a8pecimens of the Transantarctic Flora were not
uplift history for the Transantarctic Mountains. Theconsidered to bé situ because of their low numbers,
CRP -3 drillhole was situated about 12 km east afporadic distribution and often fragmentary preservation.
Cape Roberts in about 300 m of water. The first corEhe distribution of the Transantarctic Flora is further
was taken in early October 1999 and drilling wasliscussed in Hannah et al. (this volume).
completed in mid November of the same year. The Palaeomagnetic analysis has documented a
section was continuously cored to a depth 939.4Ragnetostratigraphy for most of the Cenozoic
meters below sea floor (mbsf) with a core recovery ofterval. Florindo et al. (this volume) suggest an age
97%. Three drillholes were positioned to ensure thatf about 33.5 to 34.8 Ma for the base of the
the entire Cenozoic sequence of the Victoria Lan@enozoic section. This is based on a correlation of
Basin was sampled (Fig. 1). The bottom of théhe magetostratigraphy with the magneto polarity time
Cenozoic section was reached in CRP - 3 whestale (MPTS) of Cande and Kent (1995). However,
Beacon Sandstone (Early Devonian), considered to beere are no firm chronostratigraphic datums below
local basement, was encountered at 823 mbsf (Cagbout 190 mbsf to guide the linkage with the MPTS.
Roberts Science Team 2000). Given the lack of chronostratigraphic datums in the

Hannah et al. (this volume) assess thdeeper parts of the drillhole, the age estimate for the
chronostratigraphic data available to date thbottom of the hole of between 33.5 and 35 MA
Cenozoic sequence from CRP-3. The first appearansaggested by Hannah et al. (this volume) seems
of two diatom species (Harwood & Bohaty, thisreasonable.
volume) and five Strontium isotopic ages (Lavelle, A summary stratigraphic column for the drillhole
this volume) indicate an early Oligocene (abouis presented in figure 2. The sediments encountered in
31 Ma) age for the strata between 3 and 190 mbghe hole are dominated by sandstones, with intervals
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Fig. 1 - Interpreted seismic section sting the dipping sedimentary sectionf @ape RobertsThe positions of the three drillholes are
shavn (Cape Roberts Sciendeam 2000).

of diamictites and mudstone3hese latter tw their being released into thentarctic ewironment.A
lithologies are common den to about 350 mbsf, light oxidation of ten minutes in nitric acidas then
below which they decrease signifantly leaving a applied and the residues were floated in sodium
very sandy sectionAll of the Cenozoic sediments polytungstate at a speiifgravity of 2.4. Finally the
shov some gidence of glacial actity, although this float was siged at 6 mm and the residue mounted in
also decreases sigitiintly davn section. Estimates of glycerine jelly On eamination, thin-valled
water depth are based ¢gly on sedimentological palynomorphs such as leiospheres were commonly
evidence, which suggests that the Cenozoic sedimemsesent on the slides indicating that the processing
record a deepening from shaillaleltaic at the base to technique did not result in a loss of a sigodnt
inner shelf at the top of the hole. number of palynomorph#\ detailed account of the
Cycles of repeatedaties dvide the upper processing system used for the Cape Roberts Drilling
480.27meters of the drillhole into twenty threeProject is gien by Simes antlVrenn (1998).
unconformity bound ycles of strata (Naish et al., this
volume). Strontium dates imply that, at leastvdoto
190 mbsf, ery little time is unrecorded at the OVERVIEW OF ASSEMBLAGES
boundary of eachyxle (Lavelle, this wlume).
Fielding et al., (2000) suggest that thecles are a A range chart listing all the marine palynomorphs
result of glacio-eustatic fluctuations. Belo species receered from the drillhole is praded in
480.27mbsf repetitions ofdcies continue Ut no table 1.The assemblage can bevitied into three
cycles could be comdently identifed in the initial broad groups: 1. Dinoflagellateysts (dinogsts) -both
report on CRP-3. in situ and revorked; 2. plycoma of prasinopyte
algae; 3. acritarchs. Most of the assemblages
recovered are ne and the informal open
PROCESSING TECHNIQ UES nomenclature deloped in the initial report on CRP-3
(Cape Roberts Scienceam, 2000) is maintained
Eighty two samples were processed amadmined here.The leiospheres are herein retained within the
for this study (Fig. 2)All were processed at the acritarchs although their taxonomic position is still
Crary Science and Engineering Centre, McMurdsomevhat uncertain (ison 1995).
station by J. Simes and B. Smith. In outline the Between 7.72 and 162.11 mbsf most samples
processing stream consists of macerating about 5g\€&lded well-presered occasionally commoim situ
sample using 50%ydrofluoric acid in a Prolabo M- palynomorphs. Reorked dinogsts, predominantly
401 micravave digesterThe micravave digester Vozzhennikvia apertum, are also present in this
allowed very small amounts of chemicals to be usethterval. Foraminiferal linings are also common in
and all noxious fumes could be scrubbed prior tmarny samplesArthropod/Annelid fragments appear
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Tab. 1- Range Chart of marine palynomorphs reed from CRP-3.
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more sporadicallyA significant davnhole reduction two samples at 781.24 and 788.69 mbsf, which
in the both assemblage yield andatisity occurs at contain a signitant increase in both dersity and
190.77 mbsf. Between 190.77 and 334.39 mbsf theeld.
distribution of all types of palynomorphs becomes
patcly.

A second sharp am-hole restriction in the floras MARINE PALYNOMORPH UNITS
occurs belw 324.39. Here most samplegaenined
are either barren or yield onlyevy sparse Thein situ marine palynomorphs assemblages in
assemblagesThis situation continues to the bottom ofCRP-3 can be subdided into three informal units
the Cenozoic sectiomhe sole gception to this are based primarily on distinete species of dingsts.
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graphically by theifst appearance datumsA[B's) of

Unit|Depthy Particle Size _ “'E Biostrat the dinogst Lejeunecystap. 6 and the fusiform
oA acritarchLeiofusaalthough this latter species doesn’
oy s malke a consistent appearance until 162.11 mbsf.
T A Most samples from this inteas were either barren
ml\'}“ﬁgmmh or yielded \ery poor assemblageA. spike in both
Unit 1 diversity and yield, which is recorded in samples

from 788.69 and 781.36 mbsf, is composed mainly of
specimens of Dingest sp E although Pyxidinopsis sp
A. Dinocyst B, and seeral species o€ymatiosphaex
(prasinoplyte algpe) are alsan situ components of
this narrav interval. Single specimens of
Vozzhenni&via apertua and Spinidiniumcf essoiare
also present, Ui these are probablywerked.

MARINE PALYNOLOGY UNIT 2

Marine Palynomorph _,
F Unit 2 E i‘

324.39 - 107.38 mbsf - Early Oligocene

The FAD of the dinogst Lejeunecystap. 6 marks
the base of this unit whichxgends up to the AD of
a lage distinctve dinogst, Impagidinium cf elegans
(Hannah et al., 2000 presenrational change at
162.11 mbsf dectively divides this marine
palynology unit into tw parts. Depauperate
palynomorph assemblages were nsm@d from the
lower part of the wunit (between 342.39 -
190.77mbsf). Hovever, in general, species that
dominated the upper part of the unit are the most
common forms in this inteal.

In contrast assemblages from the upper part of the
) unit (162.11 to 107.38 mpsf) contain numerous
' palynomorphs and are moderately vdise.
PyxidinopsisspeciesA and B, and DinogstsA and B
dominate the dinogsts. Seeral species of
Lejeunecystare also signi€ant components of the

Ecily Oligocene

Marine Palyncmerph
Unit 3

------ F. TN S dinogyst assemblages. PPtoma of Cymatiosphaea
Beacon dominate the Prasinopte group.
Supergroup

MARINE PALYNOLOGY UNIT 1

ool 7 87.47 - 7.72 mbsf - Early Oligocene
Fia 2 Strat Hie col { CRP.3 (G Roberts Sci This unit is bounded at its base by th&DFof the
Tlegém 200(;?. Ig:r?apll Igrvfzg i?;v ?he Iocatio$1 gfpfhe gailrnzmgrlgrrllcalnowSt Impa;!|d|n|um Cf, elEga,nS and gontlnues.to the
samples.Age from Hannah et al. (thisowme): marine tOp Of the drillhole.This unit contains the richest,
palynomorph units discussed irxte most dverse, assemblages in the coree same four
dinogyst species which dominate the upper part of
Unit 2 (PyxidinopsissppA & B, Dinocyst A and
Dinocyst B) continue to dominate in this unfio this
is added the distincte form of Impagidinium cf
MARINE PALYNOMORPH UNIT 3 elggans Similarly, several species ofejeunecystare
prominent components of the diryst assemblages.
Base of the Cenozoic section (823 mbsf) to about The fusiform acritarchLeiofusais the most
330.17 mbsf - ?Latest Eocene / Early Oligocene prominent acritarch in this unit being reeved from
This is the thiclkst of the three marine almost @ery sample. Species dfeiosphaeridiaare
palynomorph units representingex half of the also common. ke species oMicrhystridium make
Cenozoic section recorded in CRP-3. Its base is thibis genus the most dérse group of acritarchs
top of the Beacon Sandstone and its top is placed athough, &cept for between 20.69 and 32.22 mbsf,
330.17 mbsf, coincident with the top of the zone ofthey are rare.Cymatiosphaea spp. continue to
very poor palynoflorasThe top is mar&d biostrati dominate the Prasinopte assemblage.
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OTHER ANTARCTIC MARINE P ALYNOMORPH  CRP-3 drillholes continue the palynomorph record
OCCURENCES: THE CAPE ROBERTS down to at least the Early Oligocene and possibly the
ASSEMBLAGES IN CONTEXT latest Eocene (Hannah et al., 2000, this sjudy
Antarctic Ralaeogene dingst assemblages are
The assemblages raeved from the Cape Robertsrelatively well knavn and were originally recorded
cores assist considerably iilling the gap in the from erratics at Minna Bldf(Cranwell et al. 1960;
record between the modeAmtarctic assemblages andCranwell 1964) and Black Island (Mcintyre \&ilson
the well knavn Transantarctic Flora of Eocene / Earlyl966), McMurdo SoundThey were described in
Oligocene age. more detail byWilson (1967) and are mo well
Studies of modern dingst distritution around documented from numerous southern high latitude
Antarctica are limited. Marret & d¥ernal (1997) sites (see, forxample,Archangelsl, 1968, 1969;
documented the dingst distritution on the ocean Haslell & Wilson, 1975; kemp, 1975; Hall, 1977,
floor south ofAustralia.All samples used by Marret Wrenn, 1981; Goodman &d¥d, 1983;Wrenn &
& de Vernal yielded assemblages that were both motéart, 1988;Wilson, 1989; Hannah, 1997; kg &
diverse and richer than yarfound in the Cape Roberts Harwood, 2000) Wrenn and Hart (1988) proposed the
Cores.A second study by Harland et al. (1998yameTransantarctic Flora for this assemblage in
described dinogsts from a transect from thealkland recognition of its widespread distution in Antarctic
trough through to th&Veddel SeaThe diersity and regions. Havever, its age range remains sowteat
yield of the assemblages ramred from samples problematical. Hannah (1997) placed the top of the
taken north of 60S were similar to the southern Transantarctic Flora in CIB®S-1 in the earliest
ocean assemblages documented by Marret & deligocene (Chron C13 r) whereafilson et al.
Vernal (1997). Dinogst numbers and dersity in  (1998) placed the same datum in the latest Eocene
sample from south of 8@re more comparable toyto (Chron C15n) Unfortunately no unegatally in situ
generally less than, samples from the Cape Robe@mples of thelransantarctic Flora were recorded in
cores.The dominant species from tiweddel Sea any of the Cape Roberts drillholes to clarify the
samples Selenopemphix antetica and sgeral species relationship between this widespreaald®ogene flora
of Protoperidinium were not recorded in grsamples and the younger Cape Roberts assemblages.
from the Cape Roberts drillholes.
Palynomorphs were rewered from the Quaternary

section of CRP -1 (Ha_nnah etal, 19%r’en_n etal, ACKNOWLEGEMENTS -Funding for participation in the
1998) because of their fragmentary preadion and oiect come from the Ne Zealand Public Good Science
very sporadic distrition most of the dingets and Fund, (MJH, GJW) and the United States National Science
acritarchs thg were originally considered to be Fund (JHW).The Cape Roberts Drilling Project is a joint
reworked from the underlying Miocene section.research dbrt involving the polar programs of gen
However, Wrenn et al. (1998) documented a limited'ations (Australia, Germanltaly, the Netherlands, Ne
flora of previously undescribed protoperidinioid Zealand, United States and the United Kingdom) to address

dinogysts from a carbonate-rich unit between 31 gHe climatic and tectonic history of thactoria Land Basin,

d theT tarctic Mountains; this study has b#gedf
and 33.82 mbsf and as a result suggested that otl”;im efransantarctic Mountains; this study has bitad

. . o discussions with fello participating scientists from all
protoperidinioid gsts from the Quaternary int@V of these nations. Re&ws by Andrew McMinn and Ulderico

may not be reorked. Biffi resulted in a considerably imped manuscript.
The Cape Roberts Drilling Project drillholesfesf

an unprecedented record of the Miocene to ?Eocene
High Latitude palynomorph floras. Hannah et alREFERENCES
(1998) documented and formally described the
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