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Abstract - The 624.15 m glaciomarine sedimentary succession recovered in the CRP-2/2A drillcore comprises lower
Oligocene (<c. 31 Ma) to lower Miocene (18.5 Ma) strata that are overlain by a thin succession of Pliocene and
Pleistocene strata. The age model for the CRP-2/2A drillhole, as presented in this paper, is based on combined
microfossil biostratigraphy°Ar/3*Ar ages on volcanic materidISrfeSr analyses on mollusc shells, and correlation

of a magnetic polarity zonation to the magnetic polarity time scale (MPTS). Between 25.92 and 109.05 metres below
sea floor (mbsf), several alternative correlations to the MPTS are possible, all of which suggest that sediment
accumulation rates averaged ~180 m/m.y. between unconformities, although actual sedimentation rates may have
been higher. Between 109.05 and 306.65 mbsf, the age model is straightforward and average sedimentation rates were
much higher£1000 m/m.y.). Between 306.65 mbsf and the bottom of the drillcore (624.15 mbsf), fewer datums are
available to constrain the age model and unique correlation with the MPTS is not possible, although high average
sediment accumulation rates are likely. A significant unconformity is identified at 306.65 mbsf, which may represent
as much as 5 m.y. of missing time. Additional unconformities at 25.92 and 130.27 mbsf acaodGtémd 2.5 m.y.

of missing time, respectively. The Oligocene - lower Miocene interval documented in the CRP-2/2A drillcore spans
about 13 million years, however, it is possible that more time is missing in sequence-bounding unconformities than
is represented in the stratigraphic record recovered in the CRP-2/2A drillcore.

INTRODUCTION chronostratigraphic data were available from an initial
biostratigraphic survey’’Ar/*°Ar ages on two volcanic
A 624.15 m sequence of glaciomarine strata wassh layers, and a partial magnetic polarity stratigraphy. At
recovered at the CRP-2/2A drillsite on the Antarctithe same time, twenty-four depositional cycles, each
continental shelf in the western Ross Sea. The CRPBunded by unconformities, were identified through
drillhole was cored to a depth of 57.43 metres below ssaquence stratigraphic analysis. The initial age data
floor (mbsf), with a deviation in drilling resulting in the suggested that at least four of these sequence boundaries
CRP-2A drillhole being cored at the same site to a depth@ft 25.92, 130.27, 306.65, and 442.96 mbsf) reflect
624.15 mbsf. The record from these two drillholes is referredgnificant hiatuses. Diatom and foraminiferal
toasthe CRP-2/2Adrillcore. Itcomprises a 597 m successioiostratigraphic analysis indicated that the strata above
of lower Oligocene through lower Miocene alternatin@5.92 mbsf are Pliocene and Quaternary in age. The
glacial and interglacial strata that is overlain lty 27 m  interval between 25.92 and 306.65 mbsf was assigned to
succession of mainly glacial Pliocene - Quaternarthe lower Miocene and upper Oligocene and the age model
sediments (Cape Roberts Science Team, 1999). was well constrained b{PAr/*°Ar ages and diatom and
A preliminary age model for the CRP-2/2A drillcorecalcareous nannofossil biostratigraphy. A correlation of
was reported immediately after drilling and initial drillcorethe magnetic polarity stratigraphy to the magnetic polarity
characterization was completed at McMurdo Station (Capiene scale (MPTS; Cande & Kent, 19%grggren et al.,
Roberts Science Team, 1999). At that timel995)was also possible for this interval. Below 306.65 mbst,
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the age was poorly constrained. Apparent truncation afiscussion of the age model. Hiatuses are interpreted to
diatom assemblages at 306.65 and 442.96 mbsf indicatedincide with the sequence bounding unconformities
that the sequence-bounding unconformities identified aliscussed by Fielding et al. (this volume).

these levels represented significant hiatuses. The interval

below 442.96 mbsf was interpreted initially to be early*Ar/**Ar AGES

Oligocene, or latest Eocene, in age.

Subsequent post-drilling research has resulted in Analyses of feldspar crystals from volcanic ashes and
additional geochronologic constraints that significantlyclasts provide’?Ar/®°Ar ages from 6 horizons between
improve the age model for the CRP-2/2A drillcore. New36.02 and 294.22 mbsf (MclIntosh, this volume; Tab. 1).
data include additiondPAr/3°Ar ages on a third volcanic All ages were determined relative to the inter-laboratory
ash and three volcanic clasts (Mclntosh, this volume), neatandard Fish Canyon Tuff sanidine with an assigned age
87Srf8Sr analyses of mollusc shell material (Lavelle, thisof 27.84 Ma (Deino & Potts, 1990). Multiple analyses of
volume), a refined microfossil biostratigraphy (Scherer eteldspar phenocrysts in pumice lapilli from volcanic ash
al., thisvolume; Watkins & Villa, this volume), and additional horizons provide depositional ages of 21#8.05 Ma
palaecomagnetic analyses that have resulted in a refinétil1-114 mbsf), 23.980.13 Ma €. 193 mbsf) and 24.22
magnetic polarity stratigraphy (Wilson et al., this volume)+ 0.06 Ma (280.03 mbsf), respectively. The remaining
Sequence stratigraphic analysis of the CRP-2/2A drillcoréAr/*°Ar analyses are on feldspars from basaltic and trachytic
has also been refined (Fielding et. al., this volume) and nowlasts that provide maximum ages of 19#18.26 Ma
includes correlation of some sequence boundaries with t1{86.02 mbsf), 22.56 0.29 Ma (125.92-125.93 mbsf) and
seismic reflectors of Henrys et al. (this volume). 24.98+0.17 Ma (294.22 mbsf) for the strata in which they

In this paper, we consider all available age data andccur.
present a revised age model for the CRP-2/2A drillcore.

Because of the many unconformities encountered in tHésrfSr AGES

CRP-2/2A succession and paucity of age data within some

of the unconformity-bounded sequences, construction of Strontium isotope ratios were measured on fourteen
arobustage model is often difficult. Our aim, in this papennollusc shell fragments at eleven stratigraphic levels
is to present a consensus age model where it exists, afiévelle, this volume). When compared with the marine
where that is not possible, to present the range dftrontiumisotope curve of Howarth and McArthur (1997),
possibilities from existing chronostratigraphic data.these ratios provide age data for the interval betweh
Because of changing Cenozoic time scale calibratiorsnd 483 mbsf (Tab. 1). Taphonomic study of the molluscs
(Shackleton et al., 1999; Kent, 1999) and evolvingsuggests that shells at 36.24 (S1), 194.87 (S4), 246.97
individual biostratigraphic zonationse.§j, Scherer et al., (S6), 445.03 (S8), 460.64 (S9), 463.36 (S10) and 483.15
this volume), even existing chronostratigraphic controlsnbsf (S11) arén situ. Shells at 54.94 (S2), 126.55 (S3),
might require future refinement. The age implications o0fL98.74 (S5) and 247.67 mbsf (S7) show varying degrees
individual data sets are discussed in the primary papeds§ abrasion and cannot be confidently identifiethasstu.
(Fielding et al., this volume; Hannah et al., this volumeTwo horizons yielded multiple overlapping dates (S2 at
Lavelle, this volume; Mclintosh, this volume; Scherer e64.94 mbsfand S11 at 483.15 mbsf). The remaining ages
al., this volume; Watkins and Villa, this volume; Webbare from single mollusc shell fragments.

and Strong, this volume; Wilson et al., this volume). In addition to the above ages, dating of multiple abraded

With the integrated age model, as presented in thimollusc shell fragments of uncertain provenance between
paper, we can delineate the chronostratigraphi®0.28 and 23.90 mbsf reveals a mixed assemblage of late
subdivisions, estimate the amount of time missing irMiocene €. 6 Ma) and Plio-Pleistocene.(l.3 — 3.9 Ma)
unconformities and estimate the average sedimemhacrofaunas. These results suggest that the uppermost
accumulation rates for the CRP-2/2A drillcore. The agdithological unit in the CRP-2/2A drilicore tsc. 1.3 Ma
model presented for the interval above 306.65 mbsf im age (Lavelle, this volume).
relatively straightforward. Below 306.65 mbsf,
biostratigraphic datums (Hannah et al., this volume; Scher@OSTRATIGRAPHY
et al., this volume; Watkins & Villa, this volume) and
strontium isotope ages (Lavelle, this volume) provide age The biostratigraphic framework for the lower Miocene
control, but the magnetic polarity stratigraphy for thisto lower Oligocene succession in the CRP-2/2A drillcore
interval (Wilson et al., this volume) is ambiguous ands provided primarily by marine diatoms, and, to a lesser
difficult to correlate to the MPTS within these otherextent, by calcareous nannofossils. There are considerable
constraints. variations in the distribution, the abundance and the

preservation of these microfossils throughout the drilicore.
Representation by open-ocean pelagic diatom or
CHRONOSTRATIGRAPHIC DATA nannofossil taxa, which provide direct correlations to
Southern Ocean and global biostratigraphic and

The age model, which is constrained®/3°Arand  chronostratigraphic frameworks, is limited. Nine diatom
87SrPsSr ages, and by biostratigraphic (Tab. 1) anddatums (Scherer et al., this volume), two calcareous
palaeomagnetic data, is presented in figure 1. These datannofossil datums (Watkins & Villa, this volume) and a
are summarised below and are then integrated in oumarine palynomorph datum (Hannah et al., this volume)
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Fig. 1 -Age model for the CRP-2/2A drillcore. The age model is based on biostratigtdpfijAr ages of volcanic materiafSrf°Sr analyses of
mollusc shells and magnetostratigraphy. The stratigraphic column, with lithological units and sequence stratigraphitiom®rgdtam Cape
Roberts Science Team (1999). Datum events, with alphanumeric indicators that are used to constrain the correlatidn, Bablistedhe length

of vertical bars on biostratigraphic datums indicates the range of error from the respective sampling interval on whighsteeldefined.
Undulating lines represent sequence bounding unconformitites where time loss is predicted. Above 306.65 mbsf, possitnhes totredIPTS

are indicated by dark grey lines. Between 306.65 and 624.15 mbsf, no unique correlation to the MPTS is possible. AboursB@e68lation

lines represent average sediment accumulation rates. Actual sedimentation rates may be higher. Palaeomagnetic poldeityrméseacior the
intraformational breccia between 311 and 315 mbsf. Light grey shading within the main diagram indicates the range of possible age-depth
correlations based on biostratigraphic data.
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Tab. 1- Chronostratigraphic data from the CRP-2/2A drillhole.

Event Datum CRP-2/2A Depth Age (Ma) Error (+) Error (-)
(mbsf)
Al Basaltic Clast 36.02 19.18 0.26 0.26
A2 Pumice 111-114 21.44 0.05 0.05
A3 Trachyte Clast 125.92 - 125.93 22.56 0.29 0.29
A4 Pumice c. 193 23.98 0.13 0.13
A5 Pumice 280.03 24.22 0.06 0.06
A6 Trachyte Clast 294.22 24.98 0.17 0.17
S1 Solitary coral (in situ) 36.24 - 36.27 18.62 0.22 0.21
S2 Bivalve fragment (provenance uncertain) 54.94 - 54.98 20.35 0.38 0.42
S2 Bivalve fragment (provenance uncertain) 54.94 - 54.98 20.29 0.64 0.55
S3 Pectinid fragment (provenance uncertain) 126.55 - 126.56 22.24 0.39 0.39
S4 Bivalve fragment (in situ) 194.87 - 194.91 24.52 0.63 0.66
S5 Bivalve fragment (provenance uncertain) 198.74 - 198.75 24.10 0.35 0.36
S6 Bivalve fragment (in situ) 246.97 - 247.00 24.02 0.35 0.35
S7 Bivalve fragment (provenance uncertain) 247.67 - 247.71 24.81 0.34 0.34
S8 Modiolid fragment (in situ) 445.03 - 445.06 29.41 0.52 0.50
S9 Modiolid fragment (in situ) 460.64 - 460.67 29.55 0.52 0.54
S10  Modiolid fragment (in situ) 463.36 - 463.38 29.89 0.51 0.52
S11 Modiolid fragment (in situ) 483.15-483.18 30.67 0.45 0.48
S11 Modiolid fragment (in situ) 483.15-483.18 30.33 0.48 0.50
S11 Modiolid fragment (in situ) 483.15-483.18 30.39 0.47 0.51
D1 FO Thalassiosira praefraga complex 36.25 - 47.41 20.3 (Cér)
D2 LO Lisitzinia ornata 236.26 —260.02 24.1 (C6Cr)
D3 LO Eurossia irregularis 405.39 -412.27 271029 (C9 -
C10
D4 LO Pyxilla reticulata 405.39 - 412.27 30.1 (()11 1r)
(316.48)
D5 LO Rhizosolenia antarctica 437.37 - 441.85 29.8
(Cl1n.2n)
D6 LO Rhizosolenia oligocaenica 441.87 -443.89  29.6 (Clln.1r)
D7 LO Asterolampra punctifera 443.90 - 444.96 27.0 (C9n)
DS FO Cavitatus jouseanus 543.81 — 564.63 30.9 (C12n)
also in CRP-3
D9 CIROS-1 “Assemblage B” absent >564.67 <33 (C13n)
LO Hemiaulus characteristicus absent >564.67 <33 (C13n)
Nfl  LO Dictycoccites bisectus 144.44 23.9
(C6Cn.2r)
Nf2 LO Chiasmolithus altus 412.25 26.1 (C8)
MP1  “Transantarctic assemblage” absent 624.15 (<Cl13nto
C15n)

provide age control (Tab.1). Ten diatom zones (Fig. 1&hron C6r) and the LO of the diatdnsitzinia ornata
divide the interval recovered in the CRP-2/2A drillcore(D2, 259.21 mbsf, Chron C6Cr). The LO of the calcareous
(Scherer et al., this volume). nannofossiDictycoccites bisectudNfl, Chron C6Cn.2r)
Foraminiferal and diatom biostratigraphy (Cape Robertst 144.44 mbsf and its associated assemblage are taken to
Science Team, 1999; Webb & Strong, this volume) indicatendicate the Oligocene-Miocene boundary (Wei &
that the upper 25.92 mbsf of the CRP-2/2A drillcoreThierstein, 1991; Berggren et al., 1995). The ranges of the
(lithostratigraphic units 2.1 and 2.2) includes Pliocene andiatomsT. praefragaandFragilariopsissp. A in the CRP-1
Pleistocene sediments. Sequence 1is Quaternaryin age aniicore (Harwood et al., 1998) and in the CRP-2/2A
Sequence 2 is of Pliocene age (Fig. 1). drillcore (Scherer et al., this volume) indicate an overlap
The interval between 25.92 and 306.65 mbsf in thbetween CRP-1 and CRP-2/2A.
CRP-2/2A drillcore contains two diatom datums; the FO  Truncation of a diatom assemblage at the sequence-
of the diatomThalassiosira praefragéD1, 36.25 mbsf, bounding unconformity at 306.65 mbsf (Scherer etal., this
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volume) suggests that significant time may be missing iIMAGNETOSTRATIGRAPHY
this unconformity. Refinement of the diatom biostratigraphy
did not confirm that significant time is missing in the  Inconjunctionwiththe above-described geochronological
unconformity at 442.96 mbsf, as suggested by the Capmlataadditional age constraints are provided by correlation
Roberts Science Team (1999). Between 306.65 and 624.th5a detailed palaeomagnetic reversal stratigraphy (Wilson
mbsf, several diatom datums (D3 to D8, Fig. 1) indicate aat al., this volume) with the MPTS of Cande & Kent (1992,
age within the late part of the early Oligocene. AlthougH 995) and Berggren etal. (1995). Characteristic remanence
microfossil preservation is poor between 306.65 and 409.38irections were identified throughout the CRP-2/2A
mbsf, diatom assemblages are similar to those that occsuccession by examination of vector component
more abundantly below 409.36 mbsf. At 412 mbsf, the L@lemagnetisation diagrams. These characteristic remanence
of the calcareous nannofos€ihiasmolithus altugNf2)  directions pass an inclination-only reversals test and a
suggests a late Oligocene age, but its occurrence at tlignglomerate test, which indicates that the polarity zonation
level may be facies dependent or due to poor preservatioepresents a primary signal. Above 306.65 mbsf, correlation
above 412 mbsf (Watkins & Villa, this volume). The LO to the MPTS is mostly well constrained3xr/3°Ar ages,
of Eurossia irregularis(D3) occurs at about the same &Srf8Sr ages, and diatom and calcareous nannofossil
depth as Nf2.E. irregularis has not previously been datums (Fig. 1). Where unique correlation with the MPTS
reported from the upper Oligocene. The main basis fas possible, rapid average sediment accumulation rates are
assigning an early Oligocene age to D3 is that it does notdicated (200-1000 m/m.y.; Wilson et al., this volume).
occur in strata above the unconformitg. 866 mbsfinthe Below 306.65 mbsf, the CRP-2/2A magnetic polarity
CIROS-1 drillcore (Harwood, 1989). Scherer et al. (thigecord is complex. Correlation with the MPTS within the
volume) report the LO d®yxilla reticulata(D4) at 412.27 available independent age constraints leaves several
mbsf, but also note that fragment$ofeticulataoccuras magnetozones in the CRP-2/2A polarity record without
high as 316.48 mbsf which possibly indicates reworkingany correlatives in the MPTS. Wilson et al. (this volume)
The FO ofCavitatus jouseanugD8, Chron C12n; have suggested that this may be due to the preservation of
Harwood & Maruyama, 1992) is reported at 543.81 mbsOligocene cryptochrons (Cande & Kent, 1992), which are
(Scherer et al., this volume) and provides the strongeshort period polarity intervals (<30 k.y.), in the rapidly
biostratigraphic control for the lower 180 m of the CRP-accumulated CRP-2/2A succession. They also noted that
2/2A drillcore. HoweverC. jouseanuss also reported while sedimentological evidence suggests a hiatus at each
from reversed polarity strata in the upper part of the CRRsfthe sequence bounding unconformities, palaecomagnetic
3 drillcore (Cape Roberts Science Team, in press). Thievidence suggests that several of these hiatuses are
suggests thatits FO inthe CRP-2/2A drillcore results fromelatively short in duration (<50 k.y.). This makes them
poor preservation below 543.81 mbsf, that it may firstifficult to resolve within the age model presented in
occur within the upper part of C12r (Cape Roberts Sciendggure 1, and, therefore, each sequence bounding
Team, in press), and that strata in the lower part of thenconformity is drawn to indicate a break in deposition.
CRP-2/2A drillcore are late early Oligocene in age. This
inferred age is supported by the lowermost diatom

assemblages recovered from the CRP-2/2A drillcore at CORRELATION TO THE MPTS
560 mbsf. Biostratigraphically important diatom taxa from
“Assemblage B” (such astictodiscus kittonianus, Poor fossil preservation, coarse lithofacies, numerous

Sphynctolethus pacificus, Stephanopyxis superbaisconformities and variable palaeoenvironmental
Hemiaulus caracteristicusnd the chrysophycean cyst conditions make it difficult to interpret the biostratigraphic
Archaeosphaeridium australensavhich are recovered record in the pre-Pliocene interval of the CRP-2/2A
from below 366 mbsfin the CIROS-1 drillcore (Harwood,drillcore (26.75 - 624.15 mbsf). However, integration with
1989), are absentinthe CRP-2/2A drillcore (Scherer et alAr/3°Ar, 8’SrfeSr and palaeomagnetic data allow
this volume). The absence of these diatoms and othafentification of three major pre-Pliocene chronostratigraphic
members of “Assemblage B” (D9, Fig. 1) indicates thaintervals (Fig. 1), adescribed below.
sediments from above. 560 mbsf in the CRP-2/2A
drillcore are no older than early Oligocene in age. UppeSEQUENCES 3 - 8
Eocene marine palynomorphs (MP1) of the “Transantarctic
Flora” (Hannah, 1997) are also absent in the CRP-2/2A The interval between 25.92 and 130.27 mbsf contains
drillcore (Hannah et al., this volume). The youngest age afeveral datums that help to constrain correlation of the
this marine palynomorph assemblage, as inferred from theagnetic polarity stratigraphy with the MPTS. &Ar/
CIROS-1 drillcore by Hannah et al. (1997) and Wilson et°Ar age on a volcanic clast (A1) at 36.02 mbsf a#/$d
al. (1998), is between Chron C13n and C15n. Thus, thHSr age on a solitarin situ coral (S1) at 36.24 mbsf
lowermost 318 m (306 - 624 mbsf) of the CRP-2/2Aindicate that this interval is. 18.5 - 19.0 Ma in age, and
drillcore represents, at least in part, the stratigraphithat the normal-reversed polarity pattern represented by
interval that is missing in an unconformity at 366 mbsf inthe upper part of magnetozone N2 and the lower part of
the CIROS-1 drillcore (see Fig. 3 of Scherer et al., thisnagnetozone R1 correlates with chrons C5En and C5Dr.
volume). Interpretation of the palaeomagnetic stratigraphy
between 37.80 and 109.05 mbsf (sequences 4-7) is



6 G.S. Wilson et al.

ambiguous. Correlation with the MPTS is constrained byiormal polarity between. 186 and 307 mbsf, the rapid
the FO ofT. praefragacomplex (D1) between 36.25 and sedimentation rate (see below), and the lack of physical
47.41 mbsf and by tH8SrFeSr age at 54.94 mbsf (S2). evidence for a hiatus within Sequence 11, and using the
These datums suggest that most of magnetozone Negame calibration argument as for datum A2, itis likely that
magnetozones R3 and N3 and the lower part othe pumice fell within the lower part of Chron C6Cn.3n.
magnetozone R2 correlate with chrons C6An.2n — C6iCorrelation to the MPTS betweer?287 and 306.65 mbsf
However, itis also possible that they correlate with chronis shown as a dashed line infigure 1, to allow for uncertainty
C6n-C5Er and that significant time is lost at one or severassociated with the short zone of indeterminate polarity
of the sequence bounding unconformities. In this lattewithin Sequence 11. The volcanic clast from which datum
interpretation, magnetozone R3 would have no correlativA6 was obtained (at 294.22 mbsf) is assumed to have been
in the MPTS. reworked.

The age of Sequence 8 is well constrained by the high This correlationto the MPTS suggests average sediment
precision“?Ar/*°Ar age (A2; 21. 44t 0.05 Ma) on a accumulation rates greater than 1000 m/m.y. in sequences
pumice horizon at. 113 mbsf and the R-N magnetic 9 - 11 (130.27 - 306.65 mbsf), and that the entire 176-m-
polarity sequence (magnetozones R4-N4) is correlatethick succession of sandstone, sandy mudstone and minor
with chrons C6Ar-C6An.2n. The 21.44 Ma age shoulddiamictite was deposited in as little as 120 k.y. The exact
occur within reversed polarity Chron C6Ar. However, theposition of the Oligocene-Miocene boundary is difficult to
pumice horizon (A2) falls toward the base of a thicklocate with the existing datanttay occur within the rapidly
normal polarity magnetozone (N4; 71.89 - 127.72 mbsf)deposited Sequence 9 or, alternatively, it may be lost within
It is unlikely that this ash was significantly reworkedthe sequence bounding unconformity at 130.27 mbsf.
(Mclntosh, this volume). The preferred explanation for
this discrepancy is that, given uncertainties in numerics8EQUENCES 12 - 25
ages assigned t8Ar/3°Ar standards (Renne et al., 1998)
and uncertainties in calibration of the MPTS in the early The unconformity at 306.65 mbsf is identified on the
Miocene, the ash actually fell within the nearest normalbasis of petrological, palaeontological, lithostratigraphic,
polarity Chron (C6An.2n). The volcanic clast from which seismic and palaeomagnetic data (Cape Roberts Science
A3 was obtained and the pectinid shell fragment fronTeam, 1999), which suggests that it represents a significant
which S3 was obtained (both@t126 mbsf; Tab. 1) are hiatus. However, existing data prevent assessment of how
both considered to have been reworked. much time is lost at this horizon or how much time is

In all of the above-described correlations, averagdistributed through several other disconformities between
sediment accumulation rates wer&é80 m/m.y. between 306.65 and 409.36 mbsf. The presence of only normal (or
25.92 and 130.27 mbsf. Average sediment accumulatidndeterminate) palaeomagnetic polarity between 306.65
rates may have reducedtd5 m/m.y. in the more muddy and 441.22 mbsf suggests that sedimentation was rapid
and sandy strata between 61.94 and 72.84 mbsf. As mu¢200 - 1000 m/m.y.), and that only one or two polarity
as 2.5 m.y. may have been lost in sequence boundirprons are represented. With the existing dating constraints,
unconformities, however, with the existing data, it is noft is possible that the unconformity at 306.65 mbsf may
possible to determine what percentage of time is representedcompass up to 5 m.y. of lost time. However, the time
by each of these hiatuses. Th&.5 m.y. unconformity at represented within the individual hiatuses that separate
130.27 mbsfis marked by a change in diatom assemblagesgquences 12 to 16 cannot be determined with the existing
but these assemblages are not age-diagnostic (Scheredata. It is therefore not possible to suggest a correlation to

al., this volume). the MPTS between 306.65 and 409.36 mbsf (Fig. 1).
The age at the base of the CRP-2/2A drillcore is
SEQUENCES 9-11 constrained by the absence of earliest Oligocene and latest

Eocene diatom (D9) and marine palynomorph (MP1)

Correlation of the magnetic polarity stratigraphy to theassemblages, which are present in the CIROS-1 drillcore
MPTS is largely robust for the interval between 130.2below 366 mbsf. Their absence in basal sediments of the
and 306.65 mbsf; the correlation is constrained®8y ~ CRP-2/2A drillcore indicates that the drillhole terminated
3%Ar and ®’SrfeSr ages and by nannofossil and diatomwithin the lower Oligocene, or possibly in the uppermost
datums (Fig. 1). Within sequence 9, the last occurrence &ocene. However, the FO &f. jouseanugD8, Chron
Dictycoccites bisectufNfl; at 144.44 mbsf) is widely C12n)in CRP-3 in strata that lie beneath the lowermost part
taken to be indicative of the Oligocene-Miocene boundargf CRP-2/2A provides the strongest biostratigraphic control
(e.g, Wei & Thierstein 1991; Berggren et al., 1995).and indicates a middle early Oligocene age (Chron C12n,
Correlation of magnetozone N5 with Chron C6Cn.2rHarwood & Maruyama, 1992) for the base of the CRP-2/2A
suggests that Nf1 is slightly younger here, alternativelgrillcore (Fig. 1). It should be noted that the Cape Roberts
magnetozone R5 may have no correlative in the MPTScience Team (in press) suggest thajouseanusfirst
and the LO of Nfl may be slightly older and occur withinoccurrence is slightly older, within Chron C12r, in the
the upper part of Chron C6Cn.3n. The LOLofornata  CRP-3 drillcore.
(D2) at 259.21 mbsf should, accordingly, be extended Developmentofanage modelthatis consistentwithall
slightly from C6Cr to C6Cn.3n. THeAr/3°Ar pumice age available data for the lowermost 215 m (409 - 624 mbsf)
(A5; 24.22+ 0.06) at 280.03 mbsf should lie within a zoneof the CRP-2/2A drillcore is problematical. Whilesr/
of reversed polarity (Chron C6Cr). Based on the measuréfSr ratios, diatom and marine palynomorph assemblages
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provide useful age constraints, no unique interpretation afrilicore. However, Steininger (1994) changed the criteria
the magnetic polarity stratigraphy can accommodate all dbr recognition of the Oligocene-Miocene boundary to
these data. We therefore refrain from showing an aggralaeomagnetic criteria rather than biostratigraphic criteria
depth correlation line for the lower part of the drillcore. Ifand this may account for the slight discrepancy seen in the
acorrelation was drawn between the palaeomagnetic polari§GRP-2/2A record.

zonation and the MPTS in a way that best fits the diatom Cande & Kent (1992) recognised short period, low
biostratigraphy and strontium data below 441 mbsf (Fig. 1amplitude anomalies (cryptochrons) in the ocean floor
this would suggest that sediments at the base of tigrofiles used to construct the Eocene-Oligocene MPTS.
drillcore are late Eocene in age. However, this interpretationhe duration of these cryptochrons is inferred to be 30 k.y.
is inconsistent with the diatom (D8 and D9) and mariner less and they may represent short-lived polarity intervals
palynomorph data (MP1)in the lower 60 m of the drillcore(e.g, Blakely & Cox, 1972). The lower succession of
which suggest that the strata at the base of the hole aE&kP-2/2A represents a high-resolution Oligocene record
early Oligocene in age. It is possible to accommodate alhat may contain several cryptochrons. If this is the case,
of the palaeomagnetic data by drawing a youngesome of the magnetozones in the lowet80 m of the
correlation, but such a correlation suggests that the interv@&RP-2/2A succession may not have correlatives in the
between 409 and 483 mbsf is younger than suggested MPTS. Cande & Kent (1992) did not recognise any
the diatom (D3-D6) an®fSrfeSr data (Fig. 1). At the time cryptochrons in the early — middle Miocene MPTS, so this
of writing, an additional several hundred metres ofwould notexplain discrepancies between magnetic polarity
Oligocene strata has been recovered in the CRP-3 drillcoamd other data above 306.65 mbsfin the CRP-2/2A record.
from a succession that lies stratigraphically below thét is still possible, however, to record short period
CRP-2/2A drillcore. This demonstrates that the CRP-2geomagnetic field fluctuations, such as geomagnetic
2A drillhole probably terminated well within the lower excursions, which could make it difficult to interpret

Oligocene. polarity records from environments with high
sedimentation rates. Also, several shear zones in the lower
RECONCILING THE CONFLICTS 317.5 m of the CRP-2/2A drillcore may have contributed

to repetition of strata, which would further complicate the

Recovery of the rapidly deposited Oligocene-Mioceneage model.
glaciomarine succession in the CRP-2/2A drillcore from
the Antarctic continental shelf highlights several limitations
of existing late Palaeogene — early Neogene time scales CONCLUSIONS
(Berggren et al., 1995; Cande & Kent, 1995). The MPTS
is constructed from interpolation of composite marine The stratarecovered inthe CRP-2/2Adrillcore comprise
magnetic anomalies on profiles from oceanic crust of tha thin interval of Pleistocene and Pliocene sediments that
appropriate ages (Cande & Kent, 1992). The late Neogera@e underlain by a thick succession of lower Miocene (
MPTS (Cande & Kent, 1992, 1995) is well calibrated by18.3 Ma at 36.24 mbsf) and lower Oligocene stratd
astronomical tuning of high-resolution marine sedimentarja at the base of the drillhole at 624.15 mbsf). An age
records (Hilgen et al., 1995; Shackleton et al., 1995model based on biostratigrapf8Ar/3°Ar ages of volcanic
However, prior to 5.23 Ma, the MPTS is calibrated bymaterial, 8’SrfSr analyses of mollusc shells and
interpolation of a cubic spline curve that joins calibratiormagnetostratigraphy is presented in figure 1. For sequences
points from radiometric ages at ~10 m.y. intervals (Cand8 - 8 (between 25.92 and 130.27 mbsf), the age model is not
& Kent, 1995). Future astronomical calibration of the prewell constrained and a single line of correlation to the
late Neogene time scale may result in a refinement of &8PTS can only be defined for sequences 3 and 8. For
least 100 k.y. in the age of the early Miocene time scaleequences 4-7 (51.94-109.05 mbsf), multiple correlations
(Kent, 1999). are possible. Average sediment accumulation rates for this

Mis-calibration of the present MPTS adequatelyinterval werec. 180 m/m.y., but actual sedimentation rates
explains the discrepancy betwe@ar/3°Ar ages and our were probably much higher because significant amounts of
correlation to the MPTS in sequences 8 and 11 (Fig. 1). fime are missing at the numerous disconformities identified
does not, however, explain discrepancies between magneiicthe CRP-2/2A succession. Correlation to the MPTS is
polarity and the biostratigraphic and strontium age datkargely robust for the interval between 130.27 and 306.65
that are calibrated against the MPTS. The Southern Ocearbsf (sequences 9-11) and high average sediment
diatom biostratigraphy zonation is still evolving (Schereraccumulation rates are suggeste@i@00 m/m.y.). Between
etal., thisvolume) and we may, therefore, expectrefinemeBD6.65 and 624.15 mbsf, the age model is less robust and
of datums with new data such as those obtained by Cape unique correlation to the MPTS can accommodate all of
Roberts Project drilling. Also, in CRP-2/2A preservationthe biostratigraphic, strontium and palaeomagnetic data
of microfossils is a problem (Cape Roberts Science Teanfig. 1). Biostratigraphic data demonstrate that CRP-2/2A
1999) and this may have resulted in discrepancies in therminated within the lower Oligocene. Average sediment
location of firstand last occurrenc@ictycoccites bisectus accumulation rates for this interval were greater thas0
(Nfl) co-occurs with a more extensive nannofossim/m.y., butagain, actual sedimentation rates were probably
assemblage in the CRP-2/2A drillcore, which suggestsiuch higher and significant amounts of time are missing in
that its last occurrence, taken to mark the Oligocenaaumerous disconformities.
Miocene boundary, is faithfully recorded inthe CRP-2/2A  Three significant unconformities are identified in the
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