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INTRODUCTION

The glacial-interglacial cycles of the Mid-Pleistocene Transitions (MPT; 1.2-0.6 Ma) are marked
by frequency increase from 41 to 100 kyr and an amplitude increase via more extreme glaciations.
While this major transition has been the focal point of many paleoceanographic and
micropaleontological research, little is know about deep-ocean ostracode faunas through the MPT,
although Latest Pleistocene (Didie and Bauch, 2000) and Late Pliocene (Cronin et al., 1996) studies
indicate a strong sensitivity to glacial-interglacial cycles. Because the North Atlantic is a major source
of deep-water formation, and sensitive to changes in sea surface temperature and salinity, cores from
this area are ideal for investigating ostracodal response to the MPT. In addition, the later MPT is
marked by the preferential extinction of apparently low-oxygen-tolerant infaunal benthic foraminifera
(Kawagata et al., 2004), which provides an "event" for examination within the broader MPT.
Investigating ostracode response to both scales of environmental change should provide a more
complete view of deep-ocean environmental change and biotic response.

The objectives of this exploratory MPT ostracode faunal study include:
- Assess sensitivity of assemblages to glacial-interglacial extrema.
- Investigate ostracode response during the major benthic foraminifera extinction.
- Compare MPT ostracode patterns to those of the Latest Quaternary and Pliocene.

MATERIALS AND METHODS

ODP Site 980 is located on the Feni Drift on 70 -40°
the northwest flank of the Rockall Trough kn
(2,168m, 55° 29.1' N, 14° 42.1’ W) in the center 0 200 400

of North Atlantic Deep Water (NADW) formed by
Wyville-Thomson Ridge Overflow (WTRO)
(Figure 1). Site 980 was selected based on its
stratigraphic completeness, relatively high
sedimentation rates (~6.2 cm/kyr), and potential
sensitivity to changes in thermohaline
circulation. We also selected this site to
capitalize upon the published bethic foraminifer
record and sampes of Kawagata et al. (2004).
All > 150 m size-fraction ostracode material
was picked from 26 samples representing 50°
interglacial, intermediate, and glacial intervals
(Figure 3I; open symbols). Valves were identified ~ 45°
to the generic level and tallied as right/left and
adult/juvenile. Total valve counts for each 40°
sample included the above whole valves ("W"
for >50% complete valves) and valve fragments
(i.e., "F1" for 25%-50% complete valves and
"F2" for <25% complete valves. Total valve
counts were calculated by: W + 1/2 F1 + 1/4 F2.
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Figure 1. Location of ODP Site 980. Arrows
indicate modern intermediate and deep-water
circulation patterns. NADW = North Atlantic
Deep Water; WTRO = Wyville-Thomas Ridge
Overflow; MOW = Mediterranean Overflow
Water. (Map from GMT; thermohaline
circulation after Raymo et al., 2004)
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Common North Atlantic Quaternary ostracode taxa at Site 980 (from Didie and Bauch, 2000)

ODP SITE 980 ISOTOPE STRATIGRAPHY AND OSTRACODE SAMPLE DISTRIBUTION
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Extinction of infaunal
benthic foraminifera
(Kawagata et al., 2005)
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Figure 3. Site 980 isotope stratigraphy from benthic foraminifera through the Mid-Pleistocene
Transition (MPT; isotope compilation and age-model from Raymo et al., 2004). Ostracode samples
are symbol-coded as interglacial, intermediate, and glacial and the infaunal benthic foraminifer
extinction interval of Kawagata et al. (2005) is indicated by the gray band. Numbers within ostracode
samples indicate relativel stratigraphic order and are provided to allow inspection of subsequent data
plots in the time-domain.
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Figure 4. Total valve abundance (>150 m size- Figure 5. Valves per g of bulk sediment versus
fraction) versus generic richness for the 26 the grains of Ice Rafted Debris (IRD) per g of
samples. Numbers indicate stratigraphic order as  bulk sediment (data from Kawagata et al., 2004;
shown in Figure 3. no data for Samples 20 and 22). All glacial
samples with high IRD values also have low
valve densities, consistent with IRD dilution.

RESULTS

Ostracode faunal samples through the MPT show a general trend of higher generic richness with
more total valves - a classic "species-area" affect that suggest caution in direct intersample
comparisons (Figure 4). However, at any given number of total valves, no clear distinction exists
between interglacial, intermediate, or glacial sample categories. In addition, note that samples with
the highest total valve values include all three sample categories.

Total valves were recalculated as valves per gram bulk sediment to correct for variations in
original bulk sediment masses, but these values show little grouping by interglacial/intermediate/
glacial category (Figure 5; vertical axis). However, when these abundances are compared against
IRD (Figure 5; horizontal axis), a strong correspondence between low abundance and high IRD is
noted for many glacial samples, which may reflect a dilution effect of ostracode standing-crops.
Samples taken during the recognized benthic foram extinction (Kawgata et al. 2004; samples 20-25)
show highly variable valve abundances and valves/g bulk sediment values.
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Figure 6a. Ranked relative abundance of
ostracode taxa for glacial samples.
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Figure 6b. Ranked relative abundance of

ostracode taxa for intermediate samples.
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Figure 6¢. Ranked relative abundance of

ostracode taxa for interglacial samples.

RANKED RELATIVE ABUNDANCE

Rank abundance plots for glacial,
intermediate, and interglacial samples were also
constructed to analyze ostracode community
structure (Figure 6a-c). Plots generally show a
convex down structure - though classic
ecological theory would suggest this persistent
pattern to reflect stressed environments, the
limited faunal census (i.e., Figure 4) requires
caution in interpretation.

RELATIVE ABUNDANCE OF COMMON TAXA

Plots of the relative taxon abundances of
major contituent taxa on the panel to the left
reveal wide variations within and among glacial,
intermediate, and interglacial samples. Krithe
typically dominates samples (Figure 7a) but
shows no apparent preference within interglacial-
glacial cycles, consistent with the Late
Quaternary (Didie and Bauch, 2000).

Genera moderately represented through the
MPT include: Argilloecia (<34%), Cytheropteron
(<25%), Rockallia (<35%), Henryhowella (<24%),
and Elofsonella (<50%) (Figures 7b-e). Rarer
genera with lower abundances and patchier
distributions include: Oxycythereis (<12%) (Fig.
7f), and Thallassocythere (<25%). Similarly to
Krithe, relative valve abundances of these taxa
show no clear correspondence with glacial-
interglacial extrema. Taxon abundances are
relatively stable through the observed benthic
foraminifera extinction with no major faunal shifts
during the event (i.e., Samples 20-25).

CONCLUSIONS

Ostracode assemblages through the Mid-
Pleistocene Transition (MPT) show no clear or
consistent variations among glacial-interglacial
end-members. This MPT pattern is quite different
from earlier studies that show a strong sensitivity
to glacial-interglacial cycles (e.g. Didie and
Bauch, 2000; Cornin et al., 1996). Based on the
available data, ostracode do not show a marked
biotic response to the environmental conditions
responsible for the preferential extinction of small
infaunal benthic foraminifera (Kawagata et al.,
2004).

Lack of clear glacial-interglacial variations in
MPT ostracode assemblages is consistent with
Raymo et al.’s (2004) interpretation of relatively
stable North Atlantic thermohaline circulation
based on vertical 13C gradients among glacial
and interglacial extrema. Surface export
production is another fundamental control on
deep-ocean faunas, so a logical next step is to
assess how surface export productivity varied.

RELATIVE ABUNDANCES OF COMMON TAXA
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Figure 7a. Percent abundance of
Krithe through the MPT.

Figure 7b. Percent abundance of
Rockallia through the MPT.

25 d 25 Ao\
£ £ ,
5 7 5 %/ z
g™ 7 g 2
2 B z o
o Y <
S 5 15 .
H | I ml /A
ERNA g A A
g 2N £ Nl v
£ 102 NI § 10 2 21y
e 2
5 /5 5
swas Yo K it/ N T e S 3
600 700 1000 11007 1200 1300 60 700 ''800° 900 1000 1100 1200 1300
Age (kyr) Age (kyr)

Figure 7c. Percent abundance of
Henryhowella through the MPT.

Figure 7c. Percent abundance of
Cytheropteron through the MPT.

9% Elofsonella (>150 um)
8
9% Oxycythereis (>150 um)

10
24 8
VA 6
%% 4 < .
2 /o JAx
At op ez By, VAV
1100 1200 1300 600 700 800 1000 1100 1200 1300

Age (kyr) Age (kyr)

Figure 7e. Percent abundance of Figure 7f. Percent abundance of
Elofsonella through the MPT. Oxycythereis through the MPT.

ONGOING AND FUTURE RESEARCH

- Analyses of ostracode fauna within the smaller grain-size fraction (63-150 m)

- Additional analyses other interglacial-glacial extrema at ODP Site 980

- Investigation of faunas from shallower Site 981 — non-drift-deposit, so higher abundances?
- Faunal correlations to changing surface export productivity through the MPT?
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