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INTRODUCTION

Ocean Drilling Program (ODP) cores permit us to extend the study of
millennial-scale climate variability beyond the time period that is gen-
erally accessible for piston cores (i.e., the last glacial cycle). ODP Leg
177 provided for the first time continuous high sedimentation rate
cores along a north-south transect from 41°to 53°S across the main sub-
divisions of the Southern Ocean (Fig. F1) (Shipboard Scientific Party,
1999). The main purpose of this drilling was to investigate the Pleis-
tocene and Holocene paleoceanographic history of this region, docu-
mented in the sedimentary records. ODP Sites 1094, 1093, 1091, and
1089 accumulated throughout the Pleistocene at rates >10 cm/k.y. and
are the most detailed Pleistocene climatic records ever retrieved from
the Southern Ocean. These sections provide a unique opportunity to fill
an important gap in the knowledge of the paleoclimatic evolution of
the high southern latitude regions.

The composite sections at each site were generated shipboard using
magnetic susceptibility, gamma ray attenuation (GRA) density, and re-
flectance data to correlate the drill holes and splice together an optimal
(complete and undisturbed) record of the sedimentary sequence at each
site. A preliminary magnetic polarity stratigraphy was generated on the
“archive” halves of the core sections from each hole, using the ship-
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board pass-through magnetometer after demagnetization at a single
peak alternating field (Shipboard Scientific Party, 1999).

During July 1998, we sampled core sections spanning the mid-Pleis-
tocene interval (0.65-1.2 Ma) from Sites 1094, 1093, and 1091 at the
ODP Bremen Core Repository and have since then analyzed the stable
isotopic ratios of foraminifers in samples from Sites 1094 and 1091. Our
goals for these studies are to establish detailed chronology for the mid-
Pleistocene Southern Ocean records from Leg 177 using high-resolution
stable isotope analyses, and furthermore, to trace the evolution of mil-
lennial-scale variability in proxy records from older glacial and intergla-
cial periods characterized by higher-frequency variation. Here, we
report on our stratigraphic results to date and describe the laboratory
methods employed for sample preparation and stable isotope analysis.
Furthermore, we provide tab-delimited text files of the age models.

MATERIAL AND METHODS

Sample Preparation

Approximately 2400 20-cm3 samples were taken from the composite
sections at Sites 1094 and 1091 at 5-cm intervals and at Site 1093 at 10-
cm intervals. Prior to sample preparation, we removed 1 cm3 from each
sample to provide material for subsequent weight percent CaCO; mea-
surements. The samples were then dried at 70°C for 24 hr to obtain the
dry bulk weight per sample. After weighing, each sample was soaked in
distilled water and left for 12 hr on a shaking table to desegregate. The
samples were then cleaned carefully with a brush and wet sieved into
three fractions (>63, >150, and >500 pum) and the <63-um fraction was
collected in a 2-L beaker to settle for up to 7 days. Following this, each
coarse fraction was dried, weighed, and transferred to a sample glass.
The fine fractions (<63 pm) were dried, transferred into Ziplock bags,
and shipped to Weslayan University for subsequent analyses by ODP
Leg 177 shipboard scientist S. O’Conell.

Stable Isotopes

Stable isotope analyses were conducted at the Department of Geol-
ogy at the University of Bergen. The planktonic foraminiferal isotopic
analyses were performed on 12 to 14 individual tests of Neoglobo-
quadrina pachyderma (sinistral), selected from the >150- to 250-pm size
fraction. Prior to analyses, all foraminiferal shells were soaked in 15%
H,0, for 15 min to remove organic matter and the H,0, was removed
using a syringe. Following this, all shells were cracked open to release
potential sediment fillings and ultrasonically rinsed for 1 min in meth-
anol to remove the fine-grained particles. The methanol was removed
using a syringe, and the samples were allowed to evaporate to dryness
in a drying cabinet. The foraminifer shells were then loaded into indi-
vidual reaction glasses, and each sample was reacted with three drops of
H;PO, using a MAT Carbo Kiel III automated preparation line. Isotope
ratios were measured on a Finnigan MAT 252 mass spectrometer. The
data are reported as 5'80 vs. the Vee Pee Dee belemnite (VPDB) standard
after calibration with NBS-19 standard (Coplen, 1995). Analytical preci-
sion of the system as defined by replicate measurements of carbonate
standards is £0.06%o for 8§'3C and +0.07%o for §'80.
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RESULTS

Site 1094 Stable Isotope Stratigraphy

Site 1094 (53°10.81'S, 5°7.82'E; 2807-m water depth) is located in a
small sedimentary basin north of Bouvet @Qya south of the present day
position of the Antarctic Polar Front (Fig. F1). The interval from 95.0 to
121.19 meters composite depth (mcd) was sampled continuously (nom-
inally at 5-cm intervals) at Site 1094 for stable isotopic analyses and
subsequent lithic counts. Beyond 121.19 mcd there is not a composite
spliced section available. The abundance of N. pachyderma (sinistral) al-
lowed the planktonic record to be acquired at a 5-cm (~357 yr) resolu-
tion, whereas the relative scarcity of benthic foraminifers rendered it
impossible to construct a benthic stable isotope record from this site
with only 20-cm3-sized samples. The 880 record from Site 1094 is plot-
ted vs. depth in Figure F2. The abundance of planktonic foraminifers
remained fairly constant throughout the studied interval, with only mi-
nor gaps that do not influence the continuity of the isotope record. Of
the 522 samples analyzed, only 28 were barren of planktonic foramini-
fers (Table T1).

Site 1094 Age Model

The Matuyama/Brunhes (780 ka) and top Jaramillo (990 ka) paleo-
magnetic boundaries initially defined the age control for the mid-Pleis-
tocene interval at Site 1094 (Channell and Stoner, in press.). In this
study, we have refined this chronology by tuning the §'80 signal at Site
1094 to the ice volume simulation model of Imbrie and Imbrie (1980).
We chose the latter as our tuning target because it has proved to be a
powerful target for the late Pleistocene (Bassinot et al., 1994; Martinson
et al., 1987) as well as for the early and mid-Pleistocene (Channell and
Kleiven, 2000; Shackleton et al., 1990). Our procedure was to match the
880 record from Site 1094 to the target using linear interpolation be-
tween tie points (Table T2). This procedure was fairly straightforward
because precession-related oscillations are well expressed in the §'80
record of Site 1094. When assigning the tie points, we gave the glacial-
interglacial transitions higher priority than the centers of glacial or in-
terglacial intervals. We assumed constant sedimentation rates between
tie points, resulting in a change in sedimentation rate more or less
abruptly at these points. This assumption may be realistic when the tie
points correspond to glacial-interglacial transitions, when environmen-
tal changes might be expected to effect the sedimentation rates. More-
over, assigning tie points at high-amplitude transitions is probably
more accurate than the designation of any particular peak or trough in
intervals displaying considerable high-frequency, low-amplitude vari-
ability. In Figure F3, we have plotted our new Site 1094 §'80 record vs.
the Ice Volume Model on their common age scale. Based on our correla-
tion, we conclude that our 4'80 record spans the time interval from 740
to 993 Kka.

In Figure F4, we have plotted our new Site 1094 planktonic 380
record vs. the mid Pleistocene benthic §'80 record from North Atlantic
Site 983 (Channell and Kleiven, 2000; Kleiven et al., in press) as com-
parison. Oxygen isotopic Stages 18 through 26 can easily be identified
in the Site 1094 5'®0 record by matching to the benthic 380 record
from Site 983. Orbital variability in §'80 is clearly present in the Site
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T1. Planktonic 8'80, Site 1094,
p- 13.

T2. Age model, Site 1094, p. 16.

F3. Site 1094 §'80 with ice volume
simulation model, p. 9.
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1094 record, indicating that Milankovitch-forced ice volume changes
are controlling the large-scale fluctuations. Superimposed on this gla-
cial-interglacial 6'80 signal is large suborbital-scale variability. It is in-
teresting to note that many of the same high-resolution features are
common and well defined in the records from both the South and
North Atlantic. Significant millennial-scale variability, with pacing in-
distinguishable from that of the last glacial cycle, characterize all ob-
served climate states during the mid-Pleistocene interval from these
sites, suggesting that suborbital variability has been a fundamental part
of the climate system in both regions. Further paleoceanographic inter-
pretation of the oxygen isotope results and lithic proxy records from
Site 1094 are presented in Kleiven and Jansen, (submitted [N1]).

Site 1091 Stable Isotope Stratigraphy

Site 1091 (47°5.68'S, 5°55.12'E; 4363-m water depth) is located in the
Polar Front Zone (PFZ) on the western flank of the Meteor Rise, ~2°
north of the present-day Polar Front (Fig. F1). Site 1091 lies well north
of the present day Antarctic PFZ, but during the course of glacial cycles,
the lithology of the site alternates between calcareous (interglacial) and
diatomaceous (glacial) ooze. The sedimentation rates vary between ~10
to ~30 cm/k.y. At Site 1091 there is a continuous spliced section down
to 234 mcd (~1.7 Ma). For our study, we sampled the interval from
93.03 to 158.01 mcd continuously at 5-cm intervals at Site 1091 for sta-
ble isotopic analyses and subsequent lithic counts.

As for Site 1094, benthic foraminifers at Site 1091 were to absent to
scarce for analyses and we have focused on obtaining a continuous iso-
tope signal based on the abundance of the polar planktonic foramini-
fers N. pachyderma (sinistral) selected from the >150- to 250-um size
fraction. The 3'80 record from Site 1091 is plotted vs. depth in Figure
F5. The abundance of planktonic foraminifers has remained fairly con-
stant back to 119 mcd, which is as far as we have analyzed at this site to
date. There are, however, some intervals barren of foraminifers from
98.6 t0 99.4, 114.1 to 115.8, and 117.2 to 117.7 mcd, which have led to
minor gaps in our record (Table T3).

Site 1091 Age Model

We have not yet constructed a final age model for our Site 1091 in-
terval, as work on these sections is still in progress. However, to make a
correlation between our results at Sites 1094 and 1091, we have tied the
880 record from Site 1091 from 93.03 to 119 mcd to that of Site 1094
using the AnalySeries program (Paillard et al., 1996). In Figure F6, we
have plotted the §'80 records from Site 1094 and 1091 on their com-
mon age scale together with the benthic §'80 record from Site 983.
Based on this correlation, we conclude that our record from site 1091
spans the interval from 750 to 950 ka (marine isotope Stages 18-25).

Site 1093

Site 1093 (49°58.60'S, 5°51.92'F) lies just beneath the present Antarc-
tic PFZ, at the northern edge of the modern diatomaceous ooze belt
(Fig. F1). At Site 1093 there is a continuous spliced section down to 255
mcd. For our study, we sampled the interval from 190 to 255 mcd con-
tinuously at 10-cm intervals for stable isotopic analyses and subsequent
lithic counts. We have so far analyzed the first 12-mcd section of our in-
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terval and have found every sample to be barren of planktonic or
benthic foraminifers. Based on shipboard data (Shipboard Scientific
Party, 1999) we know that our interval begins in a cool interval at the
MIS 17/18 transition and remains cold until the MIS 18/19 transition.
In recent work by Hodell et al. (Chap. 9, this volume), they find that
Site 1093 is barren of foraminifers in every cold (glacial) interval for the
last 600 k.y. We believe that this pattern continues into the mid-Pleis-
tocene and hope to be able to obtain stable isotope measurements as we
move into the warmer interglacial intervals of MIS 19 and MIS 21.
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Figure F1. Location of Ocean Drilling Program Sites 1091, 1093, and 1094 with the mean position of the
Polar, Subantarctic, and Subtropical frontal zones and the summer and winter sea ice cover (redrawn from
Shipboard Scientific Party, 1999).
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Figure F2. The Site 1094 planktonic 8'80 record plotted vs. depth. Oxygen isotope data were obtained from
the planktonic foraminifer N. Pachyderma (sinistral).
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Figure F3. Correlation of the Site 1094 planktonic §'80 record to the Imbrie and Imbrie (1980) ice volume
simulation model that has been used as a tuning target to construct the age-model for Site 1094.
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Figure F4. Comparison of the Site 1094 880 record to the benthic 680 record from ODP Site 983. All ma-
rine isotope stages (MISs) from MIS 18 to MIS 26 are identified in the Site 1094 record. Glacial isotope stages
are shaded and labeled.
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Figure F5. The Site 1091 planktonic 380 record plotted vs. depth. Oxygen isotope data were obtained from
the planktonic foraminifer N. Pachyderma (sinistral).
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Figure F6. The Site 1091 and 1094 planktonic 8'80 records plotted vs. age after correlation of the Site 1091
880 record to the Site 1094 5'80 record. Also plotted is the benthic §'80 record from ODP Site 983 to obtain
boundaries for the marine oxygen isotope stages (MISs). Glacial stages are shaded and labeled.
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Table T1. 6'80 for the planktonic foraminifer N. pachyderma (s), Site 1094. (See table notes
next two pages.)

13

. Continued on

Core, section, Depth Depth  3'80 vs. Core, section, Depth Depth  3'80 vs. Core, section, Depth Depth 380 vs.
interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB
177-1094A- 11-4, 95-97 9555 9835  3.66 9:3,105-107  99.15 101.71  4.12
11-2, 60-62 922 95 3.98 11-4,100-102 956  98.4  3.49 9:3,110-112  99.2  101.76  3.52
11-2,. 65-67 9225 9505 3.8 11-4,105-107  95.65  98.45  3.67 9:3,115-117  99.25 101.81
11-2, 70-72 923 951  3.75 11-4,110-112 957 985 3.9 9:3,120-122 993  101.86 3.76
11-2, 75-77 9235 9515  3.62 11-4,115-117  95.75  98.55 9:3,125-127  99.35 101.91  3.57
11-2, 80-82 924 952 405 11-4,120-122 958  98.6 9-3,130-132 994  101.96 4.04
11-2, 85-87 9245 9525  3.98 11-4,125-127  95.85  98.65  3.44 9:3,135-137  99.45 102.01  4.59
11-2, 90-92 925 953  3.96 11-4,130-132 959 987 3.7 9-3,140-142  99.5  102.06 4.34
11-2,95-97 9255 9535 3.8 11-4,135-137 9595  98.75  3.47 9-3,145-147  99.55 10211  4.43
11-2,100-102 926 954  3.72 11-4,140-142 96 98.8  3.48 9.4, 0-2 99.6 10216  4.25
11-2,105-107  92.65  95.45  3.84 11-5,145-147  96.05  98.85 3.5 9.4, 57 99.65 10221  4.14
11-2,110-112 927 955  3.86 11-5, 5-2 96.1 98.9  3.41 9-4,10-12 99.7 10226  4.43
11-2,115-117  92.75 9555  3.87 177-1094D. 177-1094A.
11-2,120-122 928  95.6 9.1,130-132 964 9896  3.68 12-1,110-113  100.7  102.28  3.87
11-2,125-127 92.85  95.65  3.78 9.1,135-137  96.45  99.01  3.34 121,115-117  100.75 102.33  3.67
11-2,130-132 929 957 3.8 9.1,140-142 965  99.06  3.41 12-1,120-122  100.8 10238  4.02
11-2,135-137 92.95 9575 4.2 9.1,145-147 9655  99.11  3.22 12-1,125-127  100.85 10243  3.71
11-2,140-142 93 958 4.2 9.2, 0-2 9.6 9916 3.75 12-1,130-132  100.9  102.48  3.84
11-3,145-147  93.05 9585 3.9 9.2, 5-7 96.65 99.21  3.28 12-1,135-137  100.95 10253  3.59
11-3,0-2 93.1 95.9 9.2,10-12 9.7  99.26 3.9 121, 140-142 101 102.58  3.78
11-3,5-7 9315 95.95 9:2,15-17 96.75 9931  3.36 12-1,145-147  101.05 102.63  3.69
11-3,10-12 932 96 415 9.2, 20-22 9.8 9936  3.36 12-2, 0-2 1011 102.68  3.68
11-3,15-17 93.25  96.05 437 92, 25-27 96.85  99.41  3.42 12:2,5-7 10115 10273 3.47
11-3, 20-22 933 961 414 9.2, 30-32 96.9 9946  2.97 12-2,10-12 1012 10278  3.83
11-3,25-27 9335 9615 4.64 92, 35-37 96.95  99.51  3.43 12:2,15-17  101.25 102.83 3.7
11-3, 30-32 934 962 9.2, 40-42 97 99.56  3.67 12-2,20-22 1013 102.88
11-3,35-37 9345 96.25  3.86 9.2, 45-47 97.05  99.61  3.17 12-2,25-27  101.35 10293 3.8
11-3, 40-42 935 963 432 9.2, 50-52 97.1 99.66  3.05 12-2,30-32  101.4  102.98  3.28
11-3,45-47 93.55 9635  4.23 92, 55-57 9715  99.71  3.12 122,35-37  101.45 103.03  3.42
11-3, 50-52 936 964  4.08 9.2, 60-62 972 9976 3.1 12-2,40-42 1015  103.08  3.31
11-3,55-57 93.65 9645  3.95 92, 65-67 97.25 99.81  3.51 12-2,45-47  101.55 103.13  3.46
11-3, 60-62 937 965  3.74 9.2, 70-72 973  99.86  3.36 12-2,50-52  101.6  103.18  3.54
11-3, 65-67 9375 96.55 376 9-2,75-77 9735  99.91  3.19 122,55-57  101.65 10323  3.69
11-370-72 938 966  4.24 9.2, 80-82 974 9996 3.78 12-2,60-62 1017 10328  3.48
11-3,75-77 9385 96.65 417 9.2, 85-87 97.45 100.01  3.44 122,65-67  101.75 10333 3.71
11-3, 80-82 939 967 9.2, 90-92 975 10006  3.43 12-2,70-72  101.8 10338  3.98
11-3,85-87 9395 9675 3.9 9.2, 95-97 97.55 100.11  3.41 122,75-77  101.85 103.43 3.8
11-3,90-92 94 968  4.37 9.2,100-102  97.6  100.16 12-2,80-82  101.9  103.48  3.86
11-3,95-97 94.05  96.85  4.64 9.2,105-107  97.65 100.21  3.27 12-2,85-87  101.95 103.53 3.4
11-3,100-102 941 969 419 9.2,110-112 977  100.26  3.39 12-2,90-92 102 103.58 3.7
11-3,105-107  94.15 9695  4.14 9:2,115-117 9775 100.31  3.48 12-2,95-97  102.05 103.63 3.28
11-3,110-112 942 97 4.01 9.2,120-122 978  100.36 3.4 12-2,100-102  102.1  103.68  3.38
11-3,115-117 9425 97.05  4.05 9.2,125-127  97.85 10041  3.53 12-2,105-107 10215 103.73  3.84
11-3,120-122 943  97.1 9.2,130-132 979 10046  3.32 12-2,110-112 1022 103.78 3.6
11-3,125-127 9435 9715 411 9.2,135-137  97.95 100.51 3.4 12:2,115-117  102.25 103.83  3.09
11-3,130-132 944 972 4.2 9.2,140-142 98 100.56  3.68 12-2,120-122 1023  103.88  3.52
11-3,135-137 94.45  97.25 42 9.2,145-147  98.05 100.61  3.63 12-2,125-127  102.35 103.93  3.56
11-3,140-142 945 973 409 9.3, 0-2 981  100.66  3.57 12-2,130-132 1024  103.98  3.64
11-4,145-147  94.55  97.35  3.99 9.3, 5-7 98.15 10071  3.41 12-2,135-137  102.45 104.03  3.66
11-4,0-2 946 974 435 9.3,10-12 982 10076  3.78 12-2,140-142 1025  104.08  3.34
11-4,5-7 94.65  97.45  4.53 93,15-17 98.25 100.81  3.76 12-2,145-147  102.55 10413  3.27
11-4,10-12 947 975 444 9.3, 20-22 983  100.86 3.6 12:3, 0-2 1026 10418  3.76
11-4,15-17 9475 97.55 3.6 9.3, 25-27 98.35 100.91  3.49 12:3,5-7 102.65 104.23  3.59
11-4,20-22 948 976  4.01 9.3,30-32 984 10096 3.75 12:3,10-12 1027 10428  3.71
11-4,25-27 9485 97.65 44 9.3, 35-37 98.45 101.01  3.42 12:3,15-17  102.75 104.33
11-4,30-32 949 977 428 9.3, 40-42 98.5  101.06  3.49 12-3,20-22 102.8 10438  3.48
11-4,35-37 9495 97.75 41 9.3, 45-47 98.55 10111  3.38 12-3,25-27  102.85 104.43  3.35
11-4,40-42 95 97.8  4.05 9.3, 50-52 98.6  101.16  3.91 12:3,30-32 1029  104.48  3.21
11-4,45-47 9505 97.85  3.83 9.3, 55-57 98.65 101.21  3.96 12:3,35-37  102.95 104.53  3.45
11-4,50-52 95.1 979 431 9.3, 60-62 987  101.26  3.93 123, 40-42 103 104.58  3.52
11-4,55-57 9515 97.95 378 9.3, 65-67 98.75 101.31  3.53 12-3,45-47  103.05 104.63  3.27
11-4, 60-62 952 98 3.8 9.3, 70-72 98.8  101.36  3.54 12-3,50-52  103.1  104.68  3.25
11-4,65-67 95.25  98.05  3.83 9.3, 75-77 98.85 101.41  3.97 12:3,55-57  103.15 10473  3.21
11-4,70-72 953 981 3.79 9.3, 80-82 98.9  101.46  4.09 12:3,60-62 1032 10478  3.56
11-4,75-77 9535 9815  3.81 9.3, 85-87 98.95 101.51  4.02 12:3,65-67  103.25 104.83  3.89
11-4, 80-82 954 982 385 9.3, 90-92 99 101.56  3.94 12:3,70-72 1033 104.88  3.22
11-4,85-87 9545 98.25 411 9.3, 95-97 99.05 101.61  3.39 12:3,75-77  103.35 10493  3.15
11-4,90-92 955 983 372 9.3,100-102  99.1  101.66  4.09 12-3,80-82  103.4 10498  3.22
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Table T1 (continued).
Core, section, Depth Depth  3'80 vs. Core, section, Depth Depth  8'80 vs. Core, section, Depth Depth  8'80 vs.
interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB
123,85-87  103.45 10503  3.26 102,115-117  107.25 108.59 4.2 177-1094A-
123,90-92 1035 10508  3.19 10-2,120-122  107.3  108.64  3.99 131,25-27 10935 11179 4.4
123,95-97  103.55 10513  3.19 10-2,125-127  107.35 108.69  3.89 131,30-32  109.4  111.84 417
123,100-102  103.6 10518  3.07 10-2,130-132  107.4  108.74  4.46 131,35-37  109.45 111.89 437
123,105-107  103.65 10523  3.21 10-2,135-137  107.45 108.79 434 131,40-42 1095  111.94 438
123,110-112 1037 10528  3.16 10-2,140-142  107.5  108.84 4.2 131,45-47  109.55 111.99  3.97
123,115-117  103.75 10533  3.91 10-2,145-147  107.55 108.89  4.14 131,50-52  109.6  112.04 434
123,120-122  103.8 10538  3.68 10-3,0-2 107.6  108.94  3.85 131,55-57  109.65 11209 3.8
123,125-127  103.85 10543  3.92 10-3, 5-7 107.65 108.99  4.42 131,60-62  109.7 11214 435
123,130-132  103.9 10548  3.33 103,10-12 1077  109.04 432 131,65-67  109.75 11219 43
123,135-137  103.95 10553  3.01 103,15-17  107.75 109.09  4.23 131,70-72  109.8 11224  3.61
123,140-142 104 10558  2.99 103,20-22  107.8 10914  3.51 131,75-77  109.85 11229  3.92
12-3,145-147 10405 10563  3.04 103,25-27  107.85 10919  3.64 131,80-82 1099 11234  3.81
12-4,0-2 1041 10568  3.54 103,30-32 1079  109.24  3.65 131,85-87  109.95 11239  3.82
12-4,5-7 10415 10573 2.97 103,35-37  107.95 109.29 4.4 131,90-92 110 11244 377
1244,10-12 1042 10578 291 103,40-42 108 109.34  4.03 13,9597 11005 11249  3.83
12-4,15-17 10425 10583  2.71 103,45-47  108.05 109.39  4.25 131,100-102 1101 112.54 3.7
12-4,20-22 1043 10588  2.68 103,50-52  108.1  109.44  4.01 13-1,105-107 11015 112.59  4.23
12-4,25-27 10435 10593 292 103,55-57  108.15 109.49  3.99 131,110-112 1102 112.64  4.03
124,30-32 1044 10598 2.8 103,60-62  108.2  109.54  4.44 131,115-117 11025 11269  4.06
12-4,35-37 10445 10603 291 103,65-67  108.25 109.59 427 131,120-122 1103 11274  4.22
12-4,40-42 1045  106.08 2.8 103,70-72  108.3  109.64  4.16 131,125-127 11035 11279 4.02
12-4,45-47 10455 10613  3.78 103,75-77  108.35 109.69 3.8 131,130-132 1104  112.84 433
124,50-52 1046 10618 337 103,80-82  108.4  109.74  3.87 131,135-137 11045 112.89  3.63
12-4,55-57  104.65 106.23 103,85-87  108.45 109.79  3.74 13-1,140-142 1105 112.94  4.03
12-4,60-62 1047  106.28 103,90-92  108.5  109.84  3.79 13-1,145-147 11055 11299  3.96
12-4,65-67 10475 10633  3.02 103,95-97  108.55 109.89  3.78 13-2,0-2 1106 113.04 371
124,70-72 1048 10638  3.35 103,100-102  108.6  109.94 3.7 13-2,5-7 110.65 113.09  3.52
12-4,75-77 10485 10643  2.95 103,105-107  108.65 109.99  3.55 132,10-12 1107 11314  3.75
124,80-82 1049 10648  3.63 103,110-112  108.7  110.04  4.22 132,15-17 11075 11319  3.81
12-4,85-87 10495 10653  3.71 103,115-117  108.75 110.09 4.3 132,20-22 1108 11324  3.59
124,90-92 105 10658  3.19 103,120-122  108.8 11014  3.82 132,25-27 11085 11329  3.94
12-4,95-97  105.05 106.63  3.85 103,125-127  108.85 11019 3.7 132,30-32 1109 11334 397
12-4,100-102  105.1  106.68  4.05 103,130-132 1089 11024 3.6 132,35-37 11095 11339 3.7
12-4,105-107  105.15 10673  3.73 103,135-137  108.95 11029  4.21 132,40-42 111 1344 3.7
1244,110-112 1052 10678  4.16 103,140-142 109 11034 4.01 132,45-47 11105 11349 3.5
12-4,115-117  105.25 10683  3.16 10-3,145-147  109.05 110.39  4.07 132,50-52 1111 11354 38
12-4,120-122 1053  106.88  3.38 10-4, 0-2 1001 11044  3.87 132,55-57 11115 11359 3.76
12-4,125-127 10535 10693  3.58 10-4, 5-7 109.15 11049  3.57 132,60-62 1112 113.64  3.51
124,130-132 1054 10698 337 10-4,10-12  109.2  110.54  4.16 132,65-67  111.25 113.69  3.61
12-5,0-2 105.6 10718 10-4,15-17  109.25 110.59  4.09 132,70-72 1113 11374 335
12:5,5-7 105.65 107.23 10-4,20-22  109.3  110.64  4.08 132,75-77 11135 11379 3.89

177-1094D. 10-4,25-27  109.35 110.69  3.79 132,80-82 1114 11384 339
104, 135137 105.95  107.29 10-4,30-32  109.4 11074  3.72 132,85-87 11145 11389  3.62
ol Taoar 106 1ov3a 3.9 10-4,35-37  109.45 11079  3.68 132,90-92 1115  113.94 346
104 145147 10605 10739 355 10-4,40-42  109.5  110.84 432 132,95-97 11155 113.99  3.69
102 0a 1061 lor4a 10-4,45-47  109.55 110.89  4.19 132,100-102  111.6 11404 3.6
102 5.7 10615 10745 327 10-4,50-52  109.6  110.94  4.06 132,105-107  111.65 114.09  3.25
02 1012 1062 1ovsa a5 10-4,55-57  109.65 110.99  4.24 132,110-12 1117 11414 3.59
1021517 10625 10739 438 10-4,60-62  109.7  111.04  4.07 13:2,115-117 11175 11419 3.67
02 2022 1063 1oves a1 10-4,65-67  109.75 111.09  3.94 132,120-122  111.8 11424 3.5
102 2527 10635 10769 406 10-4,70-72  109.8 11114 436 132,125-127  111.85 11429 3.5
02 3032 1064 10v74 433 10-4,75-77  109.85 11119 436 132,130-132 1119 11434 3.4
102 3537 10645 10779 453 10-4,80-82  109.9  111.24  4.25 132,135-137 11195 11439  3.44
o7 402 1oes 1ov8a 4 10-4,85-87  109.95 111.29 413 132,140-142 112 11444 337
102 4547 10635 107.89 10-4,90-92 110 11134 432 132,145-147 112,05 11449 337
02 052 1oee. 10v94 401 10-4,95-97 11005 11139 447 13:3,0-2 121 11454 3.09
102 3557 10665 107.99 10-4,100-102 1101 111.44 432 13:3,5-7 11215 11459  3.08
g eoer 1067 10804  3.99 10-4,105-107 11015 11149 4.2 133,10-12 1122 11464  3.35
102 6567 10675 10809 402 10-4,110-112 1102 111.54 419 133,15-17 11225 11469 324
02 7072 1068 10814 407 10-4,115-117 11025  111.59 45 133,20-22 1123 11474 298
l02 7577 10685 10815 37 10-4,120-122 1103 111.64 441 133,25-27 11235 11479 336
102 8062 1065 10824 435 10-4,125-127 11035 111.69 437 133,30-32 1124 11484  3.09
10-2,85-87 10695 10829 453  177-1094A- 13-3,35-37 11245 11489 3
02,9092 107 108.34 447 13-1, 20 1093 11174 446 13-3,40-42 = 112.5  114.94 3.2
10-2,95-97 10705 10839 419 | 13-3,45-47 11255 11499 3.14
10-2,100-102  107.1  108.44  3.97 77-1094D- 13-3,50-52 112.6 ~ 115.04 3.1
10-2,105-107 107.15 10849 4.5 10-4,130 no4 7S 42 13-3,55-57 11265 11509 3.22
10-2,110-112  107.2  108.54  4.29 13-3,60-62 1127 11514 3.31
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Table T1 (continued).

Core, section, Depth Depth  8'80 vs. Core, section, Depth Depth 380 vs.
interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB
13-3, 65-67 112.75  115.19 3.16 11-2,115-117 116.75 118.29 4.09
13-3,70-72 112.8 115.24 3.08 11-2,120-122  116.8 118.34 4.31
13-3,75-77 112.85 115.29 3.33 11-2,125-127  116.85 118.39 4.22
13-3, 80-82 112.9 115.34 3.3 11-2,130-132  116.9 118.44

13-3, 85-87 112,95 115.39 3.26 11-2,135-137 116.95 118.49 3.26
13-3, 90-92 113 115.44 3.18 11-2,140-142 117 118.54 4.16
13-3, 95-97 113.05 115.49 3.19 11-2,145-147 117.05 118.59 3.38
13-3,100-102 113.1 115.54 3.1 11-3,0-2 117.1 118.64 4.34
13-3,105-107 113.15 115.59 3.33 11-3, 5-7 11715 118.69 4.07
13-3,110-112  113.2 115.64 3.01 11-3,10-12 117.2 118.74 3.96
13-3,115-117 113.25 115.69 2.96 11-3,15-17 117.25 118.79 3.64
13-3,120-122  113.3 115.74 3.19 11-3, 20-22 117.3 118.84 3.77
13-3,125-127 113.35 115.79 3.42 11-3, 25-27 117.35 118.89 3.86
13-3,130-132 1134 115.84 3.28 11-3, 30-32 117.4 118.94 3.44
13-3,135-137  113.45 115.89 3.16 11-3, 35-37 117.45 118.99 3.6
13-3,140-142  113.5 115.94 3.32 11-3, 40-42 117.5 119.04 3.74
13-3,145-147  113.55 115.99 11-3, 45-47 117.55  119.09

13-4, 0-2 113.6 116.04 3.09 11-3, 50-52 117.6 119.14 3.98
13-4, 5-7 113.65 116.09 3.35 11-3, 55-57 117.65 119.19 3.54
13-4,10-12 113.7 116.14 3.1 11-3, 60-62 117.7 119.24 3.42
13-4,15-17 113.75  116.19 3.06 11-3, 65-67 117.75  119.29 4.05
13-4, 20-22 113.8 116.24 3.08 11-3,70-72 117.8 119.34 3.98
13-4, 25-27 113.85 116.29 3.03 11-3,75-77 117.85 119.39 3.58
13-4, 30-32 113.9 116.34 3.14 11-3, 80-82 117.9 119.44 3.75
13-4, 35-37 113.95 116.39 3 11-3, 85-87 117.95 119.49 3.88
13-4, 40-42 114 116.44 3 11-3, 90-92 118 119.54 3.51
13-4, 45-47 114.05 116.49 3.16 11-3, 95-97 118.05 119.59 3.65
13-4, 50-52 114.1 116.54 3.1 11-3,100-102 118.1 119.64 3.45
13-4, 55-57 114.15  116.59 2.95 11-3,105-107 118.15 119.69 3.4
13-4, 60-62 114.2 116.64 2.75 11-3,110-112 118.2 119.74 3.65
13-4, 65-67 114.25 116.69 2.52 11-3,115-117  118.25 119.79 3.71
13-4, 70-72 114.3 116.74 2.83 11-3,120-122  118.3 119.84 3.68
13-4, 75-77 114.35 116.79 3.06 11-3,125-127 118.35 119.89 3.51
13-4, 80-82 114.4 116.84 2.88 11-3,130-132 1184 119.94 3.84
13-4, 85-87 114.45 116.89 3.14 11-3,135-137 118.45 119.99 3.72
13-4, 90-92 114.5 116.94 3.54 11-3,140-142 118.5 120.04 3.74
13-4, 95-97 114.55 116.99 3.3 11-3,145-147 118.55 120.09 3.73
13-4,100-102 114.6 117.04 3.38 11-4, 0-2 118.6 120.14 3.56
13-4,105-107 114.65 117.09 3.81 11-4, 5-7 118.65 120.19 3.8
13-4,110-112 114.7 117.14 3.58 11-4,10-12 118.7 120.24 3.98
13-5,0-2 114.74 117.18 3.29 11-4,15-17 118.75 120.29 3.83
13-5, 5-7 114.79 117.23 3.8 11-4, 20-22 118.8 120.34 3.72
13-5,10-12 114.84 117.28 3.75 11-4, 25-27 118.85 120.39 4.1
13-5,15-17 114.89 117.33 3.86 11-4, 30-32 118.9 120.44 3.99
13-5, 20-22 114.94 117.38 3.13 11-4, 35-37 118.95 120.49 3.98
13-5, 25-27 114.99 117.43 2.86 11-4, 40-42 119 120.54 3.88
13-5, 0-32 115.04 117.48 3.39 11-4, 45-47 119.05 120.59 3.82

11-4, 50-52 1191 120.64 4.05
11-4, 55-57 119.15  120.69 3.85
11-4, 60-62 119.2 120.74 3.91
11-4, 65-67 119.25  120.79 3.71
11-4,70-72 119.3 120.84 3.92
11-4,75-77 119.35  120.89 4
11-4, 80-82 119.4 120.94 4.1
11-4, 85-87 119.45  120.99 3.61
11-4,90-92 119.5 121.04 3.77
11-4,95-97 119.55  121.09 4
11-4,100-102 119.6 121.14 3.59
11-4,105-107 119.65 121.19 3.69

177-1094D-
11-2, 40-42 116 117.54 3.99
11-2, 45-47 116.05 117.59
11-2, 50-52 116.1 117.64
11-2, 55-57 116.15 117.69
11-2, 60-62 116.2 117.74
11-2, 65-67 116.25 117.79
11-2, 70-72 116.3 117.84 4.35
11-2, 75-77 116.35 117.89 4.1
11-2, 80-82 116.4 117.94 4.33
11-2, 85-87 116.45 117.99
11-2, 90-92 116.5 118.04
11-2, 95-97 116.55 118.09 4.14
11-2,100-102 116.6 118.14 4.11 Notes: VPDB = Vienna Peedee belmenite stan-
11-2,105-107 116.65 118.19 4.37 dard. This table is also available in ASCII for-
11-2,110-112  116.7 11824  4.24 mat.
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Table T2. Age model for the 95- to 121-mcd interval
at Site 1094.

Depth Age
(mcd) (Ma)

95.05 0.74374

96.85 0.75264
102.01  0.79159
103.38 0.8113
103.73  0.8155
104.83  0.83315
105.43  0.84888
105.83  0.85674
107.54  0.86638
108.34  0.87197
109.14  0.87877
109.54  0.89013
111.59 091178
117.84  0.96041
120.99  0.98901
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Table T3. 6'80 for the planktonic foraminifer N. pachyderma (s), Site 1091. (See table notes. Continued on
next two pages.)

Core, section,  Depth Depth  8'80 vs. Core, section,  Depth Depth 880 vs. Core, section,  Depth Depth 380 vs.
interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB
177-1091A- 10-5, 140-142  90.3 96.43 3.25 11-3, 85-87 97.15 99.75 3.48
10-3, 100-102  86.9 93.03 3.52 10-5, 145-147  90.35 96.48 3.28 11-3, 90-92 97.2 99.8 3.76
10-3, 105-107  86.95 93.08 3.52 10-6, 5-7 90.45 96.58 3.27 11-3, 95-97 97.25 99.85 3.98
10-3,110-112 87 93.13 3.58 10-6, 10-12 90.5 96.63 3.32 11-3,100-102 97.3 99.9 3.96
10-3,115-117  87.05 93.18 3.33 10-6, 15-17 90.55 96.68 3.43 11-3,105-107  97.35 99.95 3.66
10-3,120-122  87.1 93.23 3.31 10-6, 20-22 90.6 96.73 2.95 11-3,110-112 97.4 100
10-3,125-127  87.15 93.28 3.23 10-6, 25-27 90.65 96.78 3 11-3,115-117  97.45 100.05 3.21
10-3,130-132 87.2 93.33 3.49 10-6, 30-32 90.7 96.83 3.52 11-3,120-122 97.5 100.1 3.75
10-3,135-137  87.25 93.38 3.42 10-6, 33-35 90.73 96.86 3.29 11-3,125-127  97.55 100.15 3.56
10-3, 140-142  87.3 93.43 3.56 10-6, 40-42 90.8 96.93 3.41 11-3,130-132 97.6 100.2 3.27
10-3, 145-147  87.35 93.48 3.48 10-6, 45-47 90.85 96.98 3.42 11-3,135-137  97.65 100.25 3.33
10-4, 0-2 87.4 93.53 3.57 10-6, 50-52 90.9 97.03 3.39 11-3, 140-142  97.7 100.3 3.26
10-4, 5-7 87.45 93.58 3.56 10-6, 55-57 90.95 97.08 3.38 11-3,145-147  97.75 100.35 3.29
10-4, 10-12 87.5 93.63 3.47 10-6, 60-62 91 97.13 3.3 11-4, 0-2 97.8 100.4 3.57
10-4,15-17 87.55 93.68 3.54 10-6, 65-67 91.05 97.18 3.38 11-4, 5-7 97.85 100.45 3.18
10-4, 20-22 87.6 93.73 3.39 10-6, 70-72 91.1 97.23 3.28 11-4,10-12 97.9 100.5 3.21
10-4, 25-27 87.65 93.78 3.58 10-6, 75-77 91.15 97.28 3.28 11-4,15-17 97.95 100.55
10-4, 30-32 87.7 93.83 3.39 10-6, 79-82 91.19 97.32 3.23 11-4, 20-22 98 100.6 3.46
10-4, 35-37 87.75 93.88 3.59 10-6, 85-87 91.25 97.38 3.25 11-4, 25-27 98.05 100.65 3.6
10-4, 40-42 87.8 93.93 3.68 10-6, 90-92 91.3 97.43 3.57 11-4, 30-32 98.1 100.7 3.52
10-4, 45-47 87.85 93.98 3.24 10-6, 95-97 91.35 97.48 11-4, 35-37 98.15 100.75
10-4, 50-52 87.9 94.03 10-6, 98-101 91.38 97.51 3.33 11-4, 40-42 98.2 100.8
10-4, 55-57 87.95 94.08 2.99 10-6, 105-107  91.45 97.58 3.29 11-4, 45-47 98.25 100.85 3.39
10-4, 60-62 88 94.13 3.53 10-6, 110-112  91.5 97.63 3.33 11-4, 50-52 98.3 100.9 3.08
10-4, 65-67 88.05 94.18 3.91 10-6, 115-117  91.55 97.68 3.22 11-4, 55-57 98.35 100.95 3.43
10-4, 70-72 88.1 94.23 2.82 10-6, 120-122  91.6 97.73 3.15 11-4, 60-62 98.4 101 3.26
10-4, 75-77 88.15 94.28 3.03 10-6, 125-127  91.65 97.78 3.12 11-4, 65-67 98.45 101.05 3.23
10-4, 80-82 88.2 94.33 2.95 10-6, 130-132  91.7 97.83 3.06 11-4, 70-72 98.5 101.1 3.06
10-4, 85-87 88.25 94.38 3.07 10-6, 135-137  91.75 97.88 3.06 11-4,75-77 98.55 101.15 3
10-4, 90-92 88.3 94.43 2.99 10-6, 140-142  91.8 97.93 3.16 177-10971A-
10-4, 95-97 88.35 94.48 293 10-6, 145-147  91.85 97.98 3.23 11-2, 80-82 94.7 101.2 29
10-4, 100-102  88.4 94.53 2.95 10-6, 147-149  91.87 98 3.17 11-2, 85-87 04.75 10125

10-4, 105-107  88.45 94.58 291

177-10918- 11-2,90-92 948  101.3
10-4,110-112 885 9463 297 11-2, 65-67 9545  98.05  2.96 11-2, 95-97 94.85 10135 297
10-4,115-117  88.55  94.68  3.17 11-2, 70-72 955  98.1 3.13 11-2,100-102 949 1014 3.3
10-4,120-122  88.6 9473  3.57 11-2, 75-77 9555  98.15  3.03 11-2,105-107  94.95 101.45  3.24
10-4,125-127  88.65  94.78  3.41 11-2, 80-82 956 982  3.19 11-2,110-112 95 101.5
10-4,130-132 887 9483 348 11-2, 85-87 9565  98.25  3.24 11-2,115-117 9505 101.55 3.1
10-4,135-137  88.75  94.88 3.3 11-2, 90-92 957 983 3.4 11-2,120-122 951  101.6  3.45
10-4,140-142 888 9493  3.06 11-2, 95-97 9575 9835 3.9 11-2,125-127 9515  101.65
10-3,0-2 889 9503 3.54 11-2,100-102 958 984 3 11-2,130-132 952 1017  3.08
10-5, 5-7 88.95 9508 3.5 11-2,105-107  95.85  98.45 11-2,135-137 9525 101.75  3.15
10-5,10-12 89 9513 3.81 11-2,110-112 959 985  3.55 11-2,140-142 953 1018  3.34
10-5,15-17 89.05 9518  3.67 11-2,115-117  95.95  98.55  3.49 11-2,145-147 9535 101.85 2.98
10-5, 20-22 89.1 95.23 3.2 11-2,120-122 96 98.6  3.43 11-3, 0-2 954 1019 297
10-5,25-27  89.15 9528 3.5 11-2,125-127  96.05  98.65 11-3, 5.7 9545 101.95  3.29
10-5, 30-32 89.2 9533 3.46 11-2,130-132  96.1 98.7 11-3,10-12 955 102

10-5, 35-37 89.25 9538  3.41 11-2,135-137  96.15  98.75 11-3,15-17 9555 102.05 3.6
10-3, 40-42 893 9543 348 11-2,140-142 962  98.8 11-3, 20-22 95.6  102.1 3.2
10-5, 45-47 89.35 9548  3.53 11-2, 145-147  96.25  98.85 11-3, 25-27 9565 10215  2.79
10-3, 50-52 89.4 9553 345 11-3, 0-2 963  98.9 11-3, 30-32 957 1022 3.2
10-5, 55-57 8945 9558  3.54 11-3, 5.7 96.35  98.95 11-3, 35-37 9575 102.25  3.04
10-3, 60-62 895 9563 357 11-3,10-12 96.4 99 11-3, 40-42 958 1023  3.03
10-5, 65-67 89.55 9568  3.56 11-3, 1517 96.45  99.05 11-3, 45-47 9585 10235  3.22
10-5, 70-72 89.6 9573 341 11-3, 20-22 9.5  99.1 11-3, 50-52 959 1024  3.09
10-5, 75-77 89.65 9578  3.41 11-3, 25-27 96.55  99.15 11-3, 55-57 9595 10245  3.16
10-5, 80-82 89.7 9583 341 11-3, 30-32 9.6  99.2 11-3, 60-62 96 102.5

10-5, 85-87 89.75 9588  3.33 11-3, 35-37 96.65  99.25 11-3, 65-67 96.05 102.55

10-3, 90-92 898 9593 337 11-3, 40-42 9.7 993 11-3, 70-72 961 1026  3.01
10-5, 95-97 89.85 9598  3.32 11-3, 45-47 96.75  99.35 11-3, 75-77 96.15  102.65
10-5,100-102 89.9 ~ 96.03  3.43 11-3, 50-52 96.8  99.4 3.9 11-3, 80-82 962 1027  3.04
10-5,105-107  89.95  96.08  3.45 11-3, 55-57 96.85  99.45  2.97 11-3, 85-87 96.25 10275  2.55
10-5,110-112 90 96.13  3.27 11-3, 60-62 96.9 995  3.05 11-3, 90-92 963  102.8
10-5,115-117 9005 96.18  3.28 11-3, 65-67 96.95  99.55  3.12 11-3, 95-97 96.35 102.85  2.31
10-5,120-122 90.1 96.23 3.3 11-3, 70-72 97 99.6 327 11-3,100-102 964 1029  2.21
10-5,125-127  90.15  96.28  3.31 11-3, 75-77 97.05 99.65 3.8 11-3,105-107  96.45 102.95 238
10-5,130-132 90.2 9633 3.25 11-3, 80-82 97.1 99.7  3.26 113,110-112  96.5 103 2.42

10-5,135-137  90.25 96.38 3.31
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Table T3 (continued).
Core, section,  Depth Depth  8'80 vs. Core, section,  Depth Depth 880 vs. Core, section,  Depth Depth  8'80 vs.
interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB
113, 115-117  96.55 103.05  2.64 11-6,15-17  100.1  106.6  3.26 12:3,135-137 107.2  109.99  3.46
11-3,120-122  96.6 103.1 2.9 11-6,20-22 10015 106.65  3.13 12-3,140-142 107.25 110.04  3.34
11-3,125-127  96.65 103.15  2.75 11-6,25-27 1002 106.7  3.15 12:3,145-147 107.3  110.09  3.42
11-3,130-132 967 1032  2.96 11-6,30-32  100.25 106.75  3.09 12-4, 0-2 107.35  110.14  3.51
11-3,135-137  96.75 103.25  3.31 11-6,35-37  100.3  106.8  3.09 12-4, 5-7 107.4 11019 3.43
11-3,140-142 96.8 1033  3.74 11-6,40-42  100.35 106.85  2.69 12-4,10-12  107.45 11024  3.38
11-3,145-147  96.85 10335  3.44 11-6, 4547 1004  106.9  2.71 12-4,15-17  107.5 11029  3.34
11-4, 0-2 969  103.4 3.1 11-6,50-52  100.45 106.95  2.83 12-4,20-22  107.55 11034  3.47
11-4, 5-7 96.95 103.45  3.39 11-6,55-57  100.5 107 3.21 12-4,25-27  107.6 11039  3.62
11-4,10-12 97 1035  3.24 11-6,60-62  100.55 107.05  3.35 12-4,30-32  107.65 110.44  3.44
11-4,15-17 97.05 103.55  3.21 11-6,65-67  100.6 1071  3.05 12-4,35-37  107.7 11049  3.61
11-4, 20-22 97.1  103.6 11-6,70-72 10435 107.14  3.29 12-4,40-42  107.75 110.54  3.71
11-4, 25-27 97.15 103.65  3.21 17710915 12-4,45-47  107.8 11059  3.59
11-4, 30-32 972 1037  3.18 122 57 aa 10719 31 12-4,50-52  107.85 110.64  3.48
11-4, 35-37 97.25 103.75  3.18 2 102 10445 lorza 318 12-4,55-57  107.9  110.69  3.31
11-4, 40-42 973 1038 3.5 1921517 1045 10725 333 12-4,60-62  107.95 110.74  3.28
11-4, 45-47 97.35 103.85  3.09 152 2027 10455 lorsa  3el 12-4,65-67 108 11079 3.71
11-4, 50-52 97.4 1039  3.59 192 2527 1o04e 10735 3.8 12-4,70-72  108.05 110.84 3.9
11-4, 55-57 97.45 103.95  2.85 o2 3037 loses loras 326 12-4,75-77  108.1  110.89  3.46
11-4, 60-62 97.5 104 3.69 1923537 1047 10749 319 12-4,80-82  108.15 110.94
11-4, 65-67 97.55 104.05 12-4,85-87  108.2  110.99

122,40-42 10475 107.54  3.27

11-4, 70-72 97.6 1041 4 192 4547 1048 10739 327 12-4,90-92  108.25 111.04
11-4, 75-77 97.65 10415  4.13 52 05y 10485 loved 304 12-4,95-97  108.3  111.09
11-4, 80-82 97.7 1042 415 1523557 1045 10769 318 12-4,100-102 108.35 111.14 4.1
11-4, 85-87 97.75 10425  2.79 g toer 10495 loroa o8 12-4,105-107 108.4  111.19 3.9
11-4, 90-92 97.8 1043  3.03 122 6567 105 77 287 12-4,110-112 108.45 111.24  3.75
11-4, 95-97 97.85 10435  3.46 52 02 105.05 lorea  2si 12-4,115-117 108.5  111.29
11-4,100-102  97.9 1044  3.03 152 7597 1051 10789 239 12-4,120-122 108.55 11134  3.82
11-4,105-107  97.95 104.45  2.81 o2 8082 10515 loroa 282 12-4,125-127 108.6  111.39
11-4,110-112 98 1045  3.76 152 8587 1052 10795 26 12-4,130-132 108.65 111.44 3.5
11-4,115-117  98.05  104.55 152 9097 10525 10804 289 12-4,135-137 108.7 11149  3.51
11-4,120-122 981 1046 3 152 9597 1053 10809 276 12-4,140-142 103.55 11155  3.66
11-4,125-127 9815 10465  2.83 12-2,100-102 10535 108.14  2.58 177-1091A
11-4,130-132 98.2 1047 3.24 12-2,105-107 1054  108.19  2.71 12:2,15-17  103.6 1116  3.57
11-4,135-137 9825 10475 273 12-2,110-112 10545 108.24  2.69 12-2,20-22  103.65 111.65 3.54
11-4,140-142 983 1048 3.49 12:2,115-117 105.5 10829  3.43 12:2,25-27  103.7 1117 3.49
11-5,0-2 98.4 1049 3.03 12-2,120-122 10555 10834  3.69 12-2,30-32 10375 111.75  3.47
-5, 57 98.45 10495 284 12-2,125-127 105.6 10839  3.76 12:2,35-37  103.8 111.8  3.49
11-5,10-12 98.5 105 3.1 12-2,130-132 105.65 108.44  2.94 12-2,40-42  103.85 111.85 3.44
11-5,15-17 98.55 105.05 12-2,135-137 105.7  108.49  2.95 122,45-47  103.9 1119  3.57
11-5, 20-22 98.6 1051 2.88 12-2,140-142 10575 108.54  2.49 12-2,50-52  103.95 111.95 3.59
11-5,25-27 98.65 10515 3 12-2,145-147 105.8 10859  2.69 12-2,55-57 104 112 3.47
11-5,30-32 98.7 1052 3.28 12:3, 0-2 105.85 108.64  2.54 12-2,60-62  104.05 112.05 3.4
11-5,35-37 98.75 10525 292 12:3,5-7 105.9  108.69  2.71 12-2,65-67 1041  112.1 3.41
11-5, 40-42 98.8 1053 271 12:3,10-12  105.95 108.74  2.68 12-2,70-72 10415 11215  3.57
11-5,45-47 08.85 10535 297 12:3,15-17 106 108.79  2.83 122,75-77 1042 1122 35
11-5,50-52 98.9 1054 278 12-3,20-22  106.05 108.84  2.97 12-2,80-82 10425 11225  3.59
115, 55-57 98.95 105.45  3.46 12:3,25-27 106,11  108.89 3 122,85-87 1043 1123 3.4
11-5, 60-62 99 1055 3.12 12-3,30-32  106.15 108.94  3.09 12-2,90-92 10435 11235  3.47
11-5,65-67 99.05 105.55  3.19 12:3,35-37 1062 10899  2.65 12:2,95-97 1044 1124 3.5
11-5,70-72 99.1 1056 3.1 123, 40-42  106.25 109.04  2.72 12-2,100-102 10445 11245  3.66
1-5,75-77 99.15  105.65 12:3,45-47 1063 109.09 2.7 12-2,105-107 1045 1125  3.61
11-5, 80-82 99.2 1057 3.4 12:3,50-52 10635 109.14  2.67 12-2,110-112 10455 11255  3.67
11-5,85-87 99.25 10575 3.13 12:3,55-57 1064  109.19  2.53 12:2,115-117 1046 1126 3.8
11-5,90-92 99.3 1058 2.98 123,60-62  106.45 109.24  2.67 12-2,120-122 104.65 112.65 3.5
11-5,95-97 99.35 105.85  3.07 12:3,65-67  106.5  109.29  2.51 122,125-127 1047 1127  3.76
11-5,100-102 994 105.9 12:3,70-72  106.55 109.34  2.47 12-2,130-132 10475 11275  3.79
11-5,105-107 99.5 10595 3.29 12:3,75-77  106.6 10939  2.35 12-2,135-137 1048  112.8  3.71
11-5,110-112 99.55 106 3.23 12-3,80-82  106.65 109.44  2.71 12-2,140-142 104.85 112.85  3.67
1-5,115-117. 99.6 1061 3.62 12:3,85-87  106.7  109.49  2.92 12-2,145-147 104.88 112.88  3.44
11-5,120-122 99.65 106.15 3.3 12-3,90-92  106.75 109.54  2.94 12-2, 148-150 104.95 112.95  3.51
11-5,125-127. 99.7 1062 3.04 12:3,95-97  106.8  109.59  2.97 12:3,5-7 105 113 3.5
11-5,130-132 99.75 10625 3.54 12-3,100-102 106.85 109.64  3.04 12-3,10-12  105.05 113.05  3.52
11-5,135-137 998 = 1063 3.21 12-3,105-107 106.9  109.69  3.14 12:3,15-17 1051 1131 3.47
11-5,140-142 99.85 10635  3.49 12-3,110-112  106.95 109.74  3.32 12:3,20-22 10515 11315 3.41
11-5,145-147 999 1064 3.41 12:3,115-117 107 109.79  3.34 12:3,25-27 1052 1132 3.39
11-6,0-2 99.95 106.45  3.22 12-3,120-122 107.05 109.84  3.27 12-3,30-32 10525 11325  3.55
11-6, 57 100 106.5 317 12:3,125-127 107.1  109.89  3.44 12:3,35-37  105.27 11327  3.52
11-6,10-12  100.05 10655  3.12 12-3,130-132 10715 109.94  3.31 12-3,37-39 10535 11335  3.57
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Table T3 (continued).

Core, section,  Depth Depth 880 vs. Core, section,  Depth Depth 880 vs.
interval (cm) (mbsf) (mcd) VPDB interval (cm) (mbsf) (mcd) VPDB
12-3, 45-47 105.4 113.4 3.41 12-3, 95-97 102.6 116.15 3.93
12-3, 50-52 105.45 113.45 3.48 12-3,100-102 102.65 116.2 3.38
12-3, 55-57 105.5 113.5 3.41 12-3,105-107 102.7 116.25
12-3, 60-62 105.55  113.55 3.59 12-3,110-112 102.75 116.3
12-3, 65-67 105.6 113.6 3.71 12-3,115-117 102.8 116.35 3.47
12-3,70-72 105.65 113.65 3.94 12-3,120-122 102.85 116.4 3.57
12-3,75-77 105.71 113.71 3.82 12-3,125-127 102.9 116.45 3.46
12-3, 81-83 105.75 113.75 4.2 12-3,130-132 10295 116.5 3.21
12-3, 85-87 105.8 113.8 3.98 12-3,135-137 103 116.55 3.19
12-3, 90-92 105.85 113.85 4.01 12-3,140-142 103.05 116.6 3.28
12-3, 95-97 105.9 113.9 4.1 12-3,145-147 103.15 116.7 291
12-3,100-102 105.95 113.95 3.88 12-4, 5-7 103.2 116.75 3.16
12-3,105-107 106.03 114.03 3.99 12-4,10-12 103.25 116.8 3.19
12-3,113-115 106.05 114.05 3.68 12-4,15-17 103.3 116.85
12-3,115-117 106.1 114.1 12-4, 20-22 103.35 116.9 3.04
12-3,120-122 106.15 114.15 12-4, 25-27 103.4 116.95 3.11
12-3,125-127 106.2 114.2 12-4, 30-32 103.45 117 3.06
12-3,130-132 106.25 114.25 12-4, 35-37 103.5 117.05 2.73
12-3,135-137 106.3 114.3 12-4, 40-42 103.55  117.1 3.19
12-3,140-142 106.35 114.35 12-4, 45-47 103.6 117.15 3.08
12-3,145-147 106.37 114.37 12-4, 50-52 103.65 117.2 3.03
12-3,147-149 106.45 114.45 12-4, 55-57 103.7 117.25
12-4, 5-7 106.5 114.5 12-4, 60-62 103.75 117.3
12-4,10-12 106.55 114.55 12-4, 65-67 103.8 117.35
12-4,15-17 106.6 114.6 12-4,70-72 103.85 117.4
12-4, 20-22 106.65 114.65 12-4,75-77 103.9 117.45
12-4, 25-27 106.7 114.7 12-4, 80-82 103.95 1175
12-4, 30-32 106.75 114.75 12-4, 85-87 104 117.55
12-4, 35-37 106.78 114.78 12-4, 90-92 104.05 117.6
12-4, 38-40 106.85 114.85 12-4, 95-97 104.1 117.65
12-4, 45-47 106.9 114.9 12-4,100-102 104.15 117.7
12-4, 50-52 106.95 114.95 12-4,105-107 104.2 117.75 3.59
12-4, 55-57 107 115 12-4,110-112 104.25 117.8 2.99
12-4, 60-62 107.05 115.05 12-4,115-117 104.3 117.85 3.06
12-4, 65-67 107.1 115.1 12-4,120-122 104.35 1179 2.89
12-4,70-72 107.15  115.15 12-4,125-127 104.4 117.95 2.98
12-4, 75-77 107.21 115.21 12-4,130-132 104.45 118 2.79
12-4, 81-83 107.25 115.25 12-4,135-137 104.5 118.05 2.78
12-4, 85-87 107.3 115.3 4.05 12-4,140-142 104.55 118.1 2.86
12-4, 90-92 101.8 115.35 12-4,145-147 104.65 118.2 2.79
177-1091D- 12-5, 5-7 104.7 118.25 2.83

12-5,10-12 104.75 1183 2.99
12-5,15-17 104.8 118.35 291
12-5,20-22 104.85 118.4 2.81
12-5,25-27 104.9 118.45 2.98
12-5,30-32 104.95 118.5 2.82
12-5,35-37 105 118.55 2.96
12-5, 40-42 105.05 118.6 2.77
12-5,45-47 105.1 118.65 3.07
12-5, 50-52 105.15  118.7

12-5,55-57 105.2 118.75 3.17

12-3, 20-22 101.85 115.4
12-3, 25-27 101.9 115.45
12-3, 30-32 101.95 1155
12-3, 35-37 102 115.55
12-3, 40-42 102.05 115.6
12-3, 45-47 102.1 115.65
12-3, 50-52 102.15 1157
12-3, 55-57 102.2 115.75
12-3, 60-62 102.25 1158
12-3, 65-67 102.3 115.85
12-3,70-72 10235 1159 3.98

12-3,75-77 102.4 115.95 Notes: VPDB = Vienna Peedee belmenite stan-
12-3, 80-82 102.45 116 dard. This table is also available in ASCII for-
12-3,85-87  102.5  116.05 mat.

12-3, 90-92 102.55 116.1
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South Atlantic Ocean curing the mid-Pleistocene (0.74-1.0 Ma). Geology.
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