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10. SITE 1082t

Shipboard Scientific Party?

HOLE 1082A

Position: 21°5.6373'S, 11°49.2361'E

Start hole: 0445 hr, 13 September 1997

End hole: 0005 hr, 16 September 1997

Timeon hole: 67.33 hr

Seafloor (drill pipe measurement from rig floor, mbrf): 1290.7
Total depth (drill pipe measurement from rig floor, mbrf): 1891.3
Distance between rig floor and sea level (m): 11.4

Water depth (drill pipe measurement from sealevel, m): 1279.3
Penetration (mbsf): 600.6

Coring totals:
Type: APC
Number: 14
Cored: 128.60 m
Recovered: 134.88 m (104.88%)

Type: XCB

Number: 50

Cored: 472.0m

Recovered: 367.13 m (77.78%)

Lithology:
Subunit IA: intercalated intervals of nannofossil- and foraminifer-rich

clay

Subunit IB: intercalated interval s of nannofossil- and diatom-rich clay and
nannofossil-rich diatomaceous clay

Subunit IC: intercalated interval s of nannofossil-rich clay and nannofossil

clay
Unit I1: nannofossil ooze

HOLE 1082B

Position: 21°5.6517'S, 11°49.2326'E

Start hole: 0005 hr, 16 September 1997

End hole: 0825 hr, 16 September 1997

Timeon hole: 8.42 hr

Seafloor (drill pipe measurement from rig floor, mbrf): 1291.8
Total depth (drill pipe measurement from rig floor, mbrf): 1418.8
Distance between rig floor and sea level (m): 11.4

Water depth (drill pipe measurement from sealevel, m): 1280.4
Penetration (mbsf): 127

Wefer, G., Berger, W.H., Richter, C., et a., 1998. Proc. ODP, Init. Repts., 175:
College Station, TX (Ocean Drilling Program).
2Shipboard Scientific Party is given in thelist preceding the Table of Contents.

Coring totals:
Type: APC
Number: 14
Cored: 127.0m
Recovered: 133.17 m (104.86%)

Lithology:
Subunit IA: intercalated intervals of nannofossil- and foraminifer-rich
clay
Subunit IB: intercalated intervals of nannofossil- and diatom-rich clay and
nannofossil-rich diatomaceous clay

HOLE 1082C

Position: 21°5.6690'S, 11°49.2342'E

Start hole: 0825 hr, 16 September 1997

End hole: 0200 hr, 17 September 1997

Timeon hole: 17.58 hr

Seafloor (drill pipe measurement from rig floor, mbrf): 1293.5
Total depth (drill pipe measurement from rig floor, mbrf): 1495.5
Distance between rig floor and sea level (m): 11.4

Water depth (drill pipe measurement from sea level, m): 1282.1
Penetration (mbsf): 202

Coring totals:
Type: APC
Number: 24
Cored: 202 m
Recovered: 217.83 m (107.84%)

Lithology:
Subunit IA: intercalated intervals of nannofossil- and foraminifer-rich
clay
Subunit IB: intercalated intervals of nannofossil- and diatom-rich clay and
nannofossil-rich diatomaceous clay

Principal results: Site 1082 is located in 1280-m deep water ~120 km to the
southeast of Deep Sea Drilling Project (DSDP) Site 532, within the North-
ern Cape Basin. Together with Ocean Drilling Program (ODP) Sites 1081
and 1083 and DSDP Sites 532 and 362, it is part of atransect that is central
to the reconstruction of the history of the Benguela Current. Site 1082 is
closest to the coast and is expected to contain a direct record of upwelling
history in the Walvis Bay area. The DSDP sites are well seaward of the
upwelling center but contain an upwelling signal that was transported to
this location by the Benguela Current and its filaments and eddies. Com-
pared with DSDP Site 532, which shows evidence of sediment redeposi-
tion, Site 1082 offers a more continuous and less disturbed sequence.

Three holes were cored with the advanced hydraulic piston corer/ex-
tended core barrel (APC/XCB) at Site 1082 to a maximum depth of 600.6
meters below seafloor (mbsf). Hole 1082A was cored with the APC to
128.6 mbsf and was extended with the X CB to adepth of 600.6 mbsf. Hole
1082A was logged with a full suite of sensors (seismostratigraphic suite,
lithoporosity suite, Formation MicroScanner [FM S] suite, and the geolog-
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SITE 1082

ica high-sensitivity magnetic tool [GHMT]) from 599.3 to 65 mbsf. At
Hole 1082B, 14 cores were taken with the APC to 127.0 mbsf. Hole
1082C was cored with the APC to 202 mbsf. Detailed comparisons be-
tween the magneti ¢ susceptibility and the gamma-ray attenuation porosity
evaluator (GRAPE) density records generated on the multisensor track
(MST) and the color reflectance measured with the Minolta spectropho-
tometer demonstrated complete recovery of the sedimentary sequence
down to 141 meters composite depth (mcd). Logging in Hole 1082A is characterized by a regular hole size (10- to
Drilling at Site 1082 recovered an apparently continuous hemipelagic 11-in diameter) with numerous small enlargements from 530 to 120 mbsf
sedimentary section spanning the upper Miocene to Holocene (0-5.8 Ma). and by washout zones at the top and bottom of the logged interval. Thir-
The upper part of the succession is composed of moderately bioturbated, teen dolomitic layers were identified in the downhole logs, characterized
intercalated intervals of olive to black clays, which contain varying abun- by very high velocity, resistivity, and density, and by low gamma-ray in-
dances of diatoms, nannofossils, foraminifers, and radiolarians. Three tensity. Dolomitic layers are present in the entire interval, but are particu-
subunits are defined based on the various abundances and types of micro- larly concentrated in the lower half. The core and log measurements of
fossils in the sediments: nannofossil- and foraminifer-rich clay (0-112 natural gamma-ray intensity are very similar and can be used for detailed
mbsf), diatom-rich clay (112—-369 mbsf), and nannofossil clay (369-475 correlations between the core and log data sets. In Hole 1082A, log depth
mbsf). The underlying lithostratigraphic unit (475-590 mbsf) consists of is similar to core depth. The logging data from Sites 1081 and 1082 show
homogeneous, greenish gray nannofossil ooze. The lithostratigraphy at a reliable correlation.
Site 1082 can be correlated to the one identified at Site 1081. Differences We expect that glacial/interglacial climatic cycles are well developed
between these two sites are the higher sedimentation rates (70—200 m/ at Site 1082 in terms of productivity, carbonate dissolution, and terrige-
m.y.) and the better temporal resolution at Site 1082. Sediments at Site nous sedimentation cycles. In addition, the sediments from Site 1082 will
1082 also have higher abundances of nannofossils than those at Site 1081.document the supply of minerals and plant remains from land as a function

recorded by increases in dissolved strontium and decreases in dissolved
magnesium and calcium.

Physical sediment properties were determined both by high-resolution
MST core logging and index properties measurements. Magnetic suscep-
tibility and GRAPE signals reveal pronounced cyclicities, which were
used for high-quality stratigraphic correlation in conjunction with digital
color data.

The detrital component of the sediments consists of clay with rare silt-
sized, angular and subangular, mono- and polycrystalline quartz and feld-
spar grains. Muscovite and biotite are present in trace amounts. Dolomite
rhombs are observed in the diatom-rich clay and the nannofossil ooze. The
biogenic component is represented by varying abundances of foraminifers

of changing climate and sea level. Together with the results of DSDP Site
532, the record of ODP Site 1082 will allow the definition of offshore gra-
dients and the high-resolution reconstruction of the intensity of the Ben-
guela Current. We expect detailed information of the history of upwelling,
both on the scale of glacial/interglacial cycles and sub-Milankovitch cy-

(whole and fragments), nannofossils, diatoms, radiolarians, sponge spi-
cules, and silicoflagellates.

Fine biostratigraphic resolution was achieved by integrating datums
from all microfossil groups. Calcareous nannofossils are abundant within
the entire section. Planktonic foraminifers indicate upwelling at 70 mbsf,
and downhole faunal variations indicate that a warm surface-water current
(Angola Current) reached the region in the past. Tropical to warm subtrop- Sites 1082 (1290 m) and 1083 (2200 m), together with DSDP
ical species appear at 36 mbsf. The surface-water warming is associat&ites 532 and 362 (1331 and 1325 m water depth, respectively) and
with a decrease in upwelling, as indicated by a reduced abunda@te of ~ Site 1081 (760 m water depth), form atransect that is central to the
bigerina bulloides. The benthic foraminiferal fauna shows high diversity reconstruction of the history of the Benguela Current. Details on the
throughout the entire section. The record of diatom abundance points tolzckground and objectives for this entire set of sites, including Site
substantial increase in deposition during the upper Pliocene and lowéi082, are given in the “Site 1081" chapter (this volume). This site is
Pleistocene intervals, reaching a maximum in upper Pliocene sedimentlosest to the coast and is expected to contain a direct record of up-
followed by a decrease within the Pleistocene interval at ~1 Ma. Overalvelling history in the Walvis Bay area. The DSDP sites are farther
abundances are low, or diatoms are absent, in upper Miocene and longeaward of the upwelling center but contain an upwelling signal that
Pliocene sediments. The diatom content at Site 1082 probably reflectswas transported to this location by the Benguela Current and its fila-
varying nutrient supply that could be related to upwelling of nutrient-richments and eddies. Site 1082 has a similar water depth to that of DSDP
deeper waters and high biological productivity, especially in the uppefSite 532 but lies about 120 km to the southeast, within the Northern
Pliocene sediment. The diatom assemblage is similar to that at Site 10€ape Basin.
and consists mainly of a mixture of upwelling-indicator species. Compared with DSDP Site 532, which shows evidence of sedi-

The polarity of the remanent magnetization was determined from thénent redeposition (seen as mud waves in seismic profiles), Site 1082
magnetic declinations and inclinations of APC cores and from the maghas a more continuous and less disturbed sequence. The difference in
netic inclinations of XCB cores after alternating-field (AF) demagnetiza-bottom-current strength is thought to be related to topographic en-
tion at 20 mT. All chrons from the Brunhes (C1n) to the onset of the C3Ahancement at the southern slope of the Walvis Ridge, which forms a
at ~6 Ma could be identified. A short reversal event (Cobb Mountain) wadarrier to deep-water flow.
observed at all three holes within the Matuyama Chron. The Reunion We expect that glacial/interglacial climatic cycles are well ex-
event (2.14-2.15 Ma) appears at Hole 1082C between ~196 and 197 mbpressed at Site 1082 (as they are at DSDP Site 532) in terms of pro-

Well-developed cycles, in which concentrations of calcium carbonateductivity, carbonate dissolution, and continental sedimentation cy-
and organic carbon vary between 1 and 85 wt% and <0.1 and 16.1 wt96les. From DSDP Site 532 results, we expect a general opal maxi-
respectively, reflect fluctuations in the elevated marine production assocmum in the late Pliocene to early Pleistocene and a silica reversal
ated with the Benguela Current. Higher concentrations of organic carbowithin the glacial/interglacial cycles at the end of the Miocene from
from 0 to 260 mbsf record higher productivities during the last 2 m.y. thaiigh opal during glacials in the older sediments to high opal during
earlier in the history of this upwelling system. The interstitial water chem-interglacials in younger sediments. At the lower productivity levels
ical profiles record a relatively shallow (0—20 mbsf) region in which dia-0f Site 1082, compared with Site 1081, we expect a higher carbonate
genetic degradation of organic matter consumes sulfate and produces i@entent and better preservation of calcareous fossils, which will be
creases in alkalinity, ammonium, and phosphate that ultimately exceedseful in the pursuit of biostratigraphic and paleoceanographic stud-
those found at nearby Site 1081 on the Walvis Ridge. These changes d&s, especially when comparing the responses of siliceous and calcar-
accompanied by calcite dissolution and dolomite precipitation, which ar€ous plankton with climatic change. In addition, the sediments from

cles. Trends will be compared with the records north and south of the
Walvis Ridge to identify long-term changes in boundary conditions.

BACKGROUND AND OBJECTIVES
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Site 1082 will document the supply of minerals and plant remains
from land as a function of changing climate and sealevel.

OPERATIONS
Hole 1082A (Proposed Site WB-B)

The 93-nmi voyage to Site 1082 was accomplished at an average
speed of 11.6 kt. The vessel approached the Global Positioning Sys-
tem coordinates of the site and deployed a beacon at 0445 hr on 13
September. Hole 1082A was spudded with the APC at 0750 hr. The
seafloor depth was established from the recovery of the first core at
1279.3 meters below sealevel (mbsl). APC coring advanced without
incident to 128.6 mbsf, with 104.9% recovery (Table 1; also see the
expanded core summary table on CD-ROM, back pocket, this vol-
ume). Cores were oriented starting with Core 175-1082A-3H. Adara
heat-flow measurements were taken at 45.8 mbsf (5H), 64.8 mbsf
(7H), 83.8 mbsf (9H), and 102.8 mbsf (11H). The hole was deepened
with the XCB to 600.6 mbsf (64X), which wasthe depth objective for
this site. The penetration with the XCB was 472.0 m, with 77.8% re-
covery.

Logging Operationsin Hole 1082A

In preparation for logging, an auminum go-devil was dropped to
ensure the opening of the lockable float valve, and the hole was
flushed with a high-viscosity mud treatment. Thedrill string wasthen
pulled up, and the bit was placed at the logging depth of 94.1 mbsf.
Hole 1082A was logged with afull suite of sensors. For each run, the
pipe was set at 94.1 mbsf and pulled back to 65.0 mbsf during log-
ging. Logging operations began at 0200 hr on 15 September. Thefirst
log was conducted with the seismostratigraphic suite (25.8 m long).
This suite was made up of the spectral gamma-ray (NGT), long-spac-
ing sonic (LSS), phasor dual-induction (DIT), and Lamont-Doherty
high-resolution temperature (TLT) sondes. This tool string was de-
ployed in the pipe at 0255 hr and logged the hol e up from 599.3 mbsf.
Thetool was recovered at 0700 hr. The second log was made with the
lithoporosity suite (19.5 m long) and included the hostile environ-
ment natural gamma spectrometry (HNGS), accelerator porosity
(APS), lithodensity (LDS), and TLT sondes. The tool string was de-
ployed at 0800 hr and logged the hole up from 599.3 mbsf. The tool
was pulled out of the pipeat 1225 hr. The third logging run was made
with the FMS suite (12.10 m long) and included the NGT, general
purpose inclinometer, and FMS sondes. This tool was deployed at
1325 hr and logged the hole up from 599.3 mbsf. The tool was recov-
ered at 1700 hr. The fourth and last log was made with the magnetic
susceptibility suite (11.8 m long) and included the NGT, magnetic
susceptibility, and the nuclear resonance magnetometer sondes. The
tool string was deployed in the pipe at 1730 hr and logged the hole up
from 599.3 mbsf. It was retrieved at 2010 hr. The logging equipment
wasrigged down by 2100 hr, and the hole wasfilled with heavy mud.
Thedrill string was then pulled out of the hole, and the bit cleared the
seafloor at 0005 hr on 16 September.

Hole 1082B

The vessel was offset 30 m to the south, and Hole 1082B was
spudded with the APC at 0110 hr on 16 September. The recovery of
thefirst core established the seafloor depth at 1280.4 mbsl. APC cor-
ing advanced without incident to refusal at 127.0 mbsf, with 104.9%
recovery (Table 1). Cores were oriented starting with Core 175-
1082B-4H. The bit cleared the seafloor at 0855 hr on 16 September,
thereby ending operations at Hole 1082B.

Table 1. Coring summary for Site 1082.

SITE 1082

Date Length Length
(Sept Time Interval cored  recovered Recovery
Core 1997) (UTC) (mbsf) (m) (m) (%)
175-1082A-
1H 13 0800 0.0-7.8 7.8 7.89 101.2
2H 13 0830 7.8-17.3 9.5 9.62 101.3
3H 13 0900 17.3-26.8 9.5 9.91 104.3
4H 13 0925 26.8-36.3 95 9.96 104.8
5H 13 1005 36.3-45.8 95 10.27 108.1
6H 13 1030 45.8-55.3 95 10.07 106.0
7H 13 1115 55.3-64.8 95 10.22 107.6
8H 13 1145 64.8-74.3 95 10.52 110.7
9H 13 1235 74.3-83.8 95 10.32 108.6
10H 13 1320 83.8-93.3 95 10.62 111.8
11H 13 1405 93.3-102.8 9.5 10.27 108.1
12H 13 1440 102.8-112.3 9.5 10.39 109.4
13H 13 1515 112.3-121.8 95 7.99 84.1
14H 13 1615 121.8-128.6 6.8 6.83 100.4
15X 13 1725 128.6-138.3 9.7 6.75 69.6
16X 13 1800 138.3-147.9 9.6 7.09 73.9
17X 13 1835 147.9-157.6 9.7 4,95 51.0
18X 13 1910 157.6-167.2 9.6 551 574
19X 13 1940 167.2-176.9 9.7 5.59 57.6
20X 13 2015 176.9-186.5 9.6 6.66 69.4
21X 13 2050 186.5-196.2 9.7 7.02 724
22X 13 2155 196.2-205.9 9.7 5.16 53.2
23X 13 2230 205.9-215.5 9.6 7.34 76.5
24X 13 2300 215.5-225.2 9.7 7.58 78.1
25X 13 2340 225.2-234.8 9.6 6.28 65.4
26X 14 0020 234.8-244.4 9.6 9.63 100.3
27X 14 0045 244.4-254.0 9.6 7.77 80.9
28X 14 0105 254.0-263.6 9.6 8.19 85.3
29X 14 0140 263.6-273.3 9.7 9.61 99.1
30X 14 0205 273.3-282.9 9.6 7.28 75.8
31X 14 0230 282.9-292.5 9.6 6.25 65.1
32X 14 0255 292.5-302.1 9.6 7.17 74.7
33X 14 0320 302.1-311.7 9.6 7.58 79.0
34X 14 0345 311.7-321.4 9.7 6.02 62.1
35X 14 0510 321.4-327.5 6.1 7.25 1189
36X 14 0610 327.5-331.0 35 1.10 314
37X 14 0640 331.0-340.6 9.6 6.06 63.1
38X 14 0705 340.6-350.3 9.7 8.68 89.5
39X 14 0735 350.3-359.9 9.6 6.24 65.0
40X 14 0800 359.9-369.5 9.6 6.61 68.9
41X 14 0825 369.5-379.2 9.7 8.84 91.1
42X 14 0915 379.2-388.8 9.6 7.87 82.0
43X 14 0950 388.8-398.4 9.6 7.36 76.7
44X 14 1020 398.4-408.1 9.7 6.77 69.8
45X 14 1050 408.1-417.7 9.6 6.98 727
46X 14 1115 417.7-427.3 9.6 6.46 67.3
47X 14 1140 427.3-437.0 9.7 5.76 594
48X 14 1225 437.0-446.7 9.7 5.80 59.8
49X 14 1300 446.7-456.3 9.6 9.25 96.4
50X 14 1335 456.3-465.9 9.6 7.81 814
51X 14 1405 465.9-475.1 9.2 6.95 755
52X 14 1440 475.1-484.7 9.6 7.40 77.1
53X 14 1515 484.7-494.4 9.7 7.25 74.7
54X 14 1550 494.4-504.1 9.7 9.26 95.5
55X 14 1630 504.1-513.8 9.7 9.63 99.3
56X 14 1715 513.8-523.4 9.6 9.45 98.4
57X 14 1755 523.4-533.1 9.7 9.33 96.2
58X 14 1840 533.1-542.8 9.7 8.93 92.1
59X 14 1915 542.8-552.4 9.6 7.30 76.0
60X 14 2025 552.4-562.0 9.6 8.78 91.5
61X 14 2105 562.0-571.7 9.7 8.53 87.9
62X 14 2150 571.7-581.3 9.6 8.12 84.6
63X 14 2230 581.3-590.9 9.6 8.80 91.7
64X 14 2315 590.9-600.6 9.7 9.13 94.1
Coring totals: 600.6 502.01 83.9
175-1082B-
1H 16 120 0.0-3.7 3.7 3.70 100.0
2H 16 145 3.7-13.2 9.5 9.75 102.6
3H 16 205 13.2-22.7 9.5 9.99 105.2
4H 16 240 22.7-32.2 9.5 9.75 102.6
5H 16 310 32.2-41.7 9.5 10.10 106.3
6H 16 340 41.7-51.2 9.5 10.29 108.3
7H 16 410 51.2-60.7 9.5 9.64 101.5
8H 16 435 60.7-70.2 9.5 10.11 106.4
9H 16 505 70.2-79.7 9.5 10.17 107.1
10H 16 530 79.7-89.2 9.5 10.03 105.6
11H 16 605 89.2-98.7 9.5 10.05 105.8
12H 16 635 98.7-108.2 9.5 10.15 106.8
13H 16 705 108.2-117.7 9.5 10.08 106.1
14H 16 730 117.7-127 9.3 9.36 100.6
Coring totals: 127.0 133.17 104.9
175-1082C-
1H 16 0905 0.0-35 35 3.56 101.7
2H 16 0930 3.5-13.0 95 8.06 84.8
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Table 1 (continued).

Date Length Length
(Sept Time Interval cored  recovered Recovery

Core 1997) (UTC) (mbsf) (m) (m) (%)
3H 16 0955 13.0-22.5 9.5 10.04 105.7
4H 16 1020 22.5-27.0 45 9.97 221.6
5H 16 1050 27.0-36.5 9.5 10.10 106.3
6H 16 1115 36.5-46.0 9.5 9.95 104.7
H 16 1140 46.0-55.5 9.5 10.14 106.7
8H 16 1210 55.5-65.0 95 10.11 106.4
9H 16 1240 65.0-74.5 9.5 9.89 104.1
10H 16 1310 74.5-84.0 9.5 9.61 101.2
11H 16 1340 84.0-93.5 9.5 10.04 105.7
12H 16 1410 93.5-103.0 9.5 9.94 104.6
13H 16 1440 103.0-112.5 9.5 10.08 106.1
14H 16 1510 112.5-122.0 9.5 10.13 106.6
15H 16 1545 122.0-125.0 3.0 351 117.0
16H 16 1625 125.0-134.5 9.5 10.12 106.5
17H 16 1655 134.5-144.0 9.5 10.41 109.6
18H 16 1730 144.0-153.5 9.5 10.78 1135
19H 16 1805 153.5-163.0 9.5 10.06 105.9
20H 16 1845 163.0-172.5 9.5 10.09 106.2
21H 16 1925 172.5-182.0 9.5 10.46 110.1
22H 16 1955 182.0-191.5 95 8.39 88.3
23H 16 2040 191.5-195.6 4.1 5.96 145.4
24H 16 2150 195.6-202.0 6.4 6.43 100.5
Coring totals: 202.0 217.83 107.8

Notes: UTC = Universal Time Coordinated. An expanded version of this coring sum-
mary table that includes lengths and depths of sections and comments on sampling
isincluded on CD-ROM (back pocket, this volume).

Hole 1082C

Hole 1082C was spudded with the APC at 0855 hr on 16 Septem-
ber. The recovery of the first core established the seafloor depth at
1282.1 mbsl. APC coring advanced to 202.0 mbsf, with 107.8% re-
covery. The last two cores (175-1082C-23H and 24H) were partial
strokes. Cores were oriented starting with Core 175-1082C-3H. The
drill string was then retrieved with the hit clearing the seafloor at
2315 hr. The beacon was recovered, and the hydrophones and thrust-
erswere retracted. The vessel was under way to Site 1083 at 0200 hr
on 17 September.

SITE GEOPHYSICS

For a discussion of site geophysics at Site 1082, see “Site Ge

physics” section, “Site 1081” chapter (this volume).

LITHOSTRATIGRAPHY
Description of Lithostratigraphic Units

Age: Holocene to early Pliocene
Depth: 0-475 mbsf

Subunit 1A

Intervals: 175-1082A-1H-1, 0 cm, through 175-1082A-12H; 175-
1082B-1H-1, 0 cm, through 175-1082B-13H; 175-1082C-1H-1, 0
cm, through 175-1082C-13H

Age: Holocene to Pleistocene

Depth: 0-112 mbsf

The uppermost subunit is composed of intercaated intervals of
moderately bioturbated, olive (5Y 4/3) and olive-gray (5Y 4/2), nan-
nofossil- and foraminifer-rich clay. Subunit A contains intervals of
different colored clays which range in thickness from 60 to 250 cm.

They grade into each other over 20 to 30 cm (Fig. 2). Within Subunit

IA some intervals contain nannofossil oozes (e.g., 175-1082A-6H-5,

90 cm, to 6H-6, 15 cm). Subunit IA generally has high carbonate and
organic carbon contents, which average 42 and 6 wt%, respectively

(see “Organic Geochemistry” section, this chapter). The contact be-
tween Subunits IA and IB is defined as the depth below which the di-
atom abundance shifts from diatom-bearing to diatom-rich. This tran-
sition is gradational and occurs between Cores 175-1082A-12H and
13H (112.3 mbsf), 175-1082B-13H and 14H, and 175-1082C-13H
and 14H. The diatom abundance within the sediments begins to in-
crease in Cores 175-1082A-8H, 175-1082B-8H, and 175-1082C-9H.

Subunit 1B

Interval: 175-1082A-13H through 175-1082A-40X
Age: Pleistocene to late Pliocene
Depth: 112-369 mbsf

Subunit 1B was intersected in all three holes, but its contact with
Subunit ICisonly observed between Cores 175-1082A-40X and 41X
(359.9 mbsf). Subunit 1B is composed of intercalated intervals of
dark olive-gray (5Y 3/2) and olive (5Y 5/3) nannofossil- and diatom-
rich clay and nannofossil-rich diatomaceous clay. Intervals of differ-
ent colored claysrange in thickness from 60 to 250 cm and gradeinto
each other over 20 to 30 cm. Subunit IB contains several black (2.5Y
2.5/2) and olive-black (5Y 2.5/2), 35- to 150-cm-thick, clay intervals
that havelower nannofossil abundances, higher abundances of organ-
ic matter, and coarse silt-sized, subangular mono- and polycrystalline
quartz grains (see “Synthesis of Smear-Slide Analyses” section, this
chapter). These intervals grade into the lighter colored clays over 20
to 40 cm (e.g., 175-1082A-16X-4, 90 cm, to 1082A-16X-CC, 50 cm;
175-1082A-18X-3, 90 cm, to 1082A-18X-4, 80 cm; 175-1082A-
19X-4, 10 cm, to 1082A-19X-5, 15 cm; 175-1082A-19X-6, 23-59
cm; see visual core descriptions, Section 4, this volume). Subunit IB
is darker in color and has a lower total reflectance than Subunit IA.
Its color is thought to reflect higher organic carbon contents. Organic
carbon concentrations range from 2 to 8 wt% and average 4 wt%.
Calcium carbonate concentrations are lower than in Subunit 1A, av-

Sediments from Site 1082 form two lithostratigraphic units (Fig.eraging 33 wt%.

1). Unit | is composed of moderately bioturbated, intercalated inter- The contact between Subunits IB and IC is marked by a change in
vals of olive (5Y 4/3), olive-gray (5Y 4/2), dark olive-gray (5Y 4/1), the abundance of diatoms from diatom-rich to diatom-bearing clays,
and black (5Y 2.5/1) clays, which contain varying abundances of dipr clays with trace abundances of diatoms (see “Synthesis of Smear-
atoms, nannofossils, foraminifers, and radiolarians. Three subunitsiige Analyses” and “Biostratigraphy and Sedimentation Rates” sec-
are distinguished based on microfossil type and abundance: Subunitsns, this chapter). The boundary is located between Cores 175-
IA, 1B, and IC. Unit Il is composed of homogeneous, greenish gray 082A-40X and 41X (369.5 mbsf) and is gradational over several
(5GY 6/1), light greenish gray (5GY 7/1), and olive-gray (5Y 4/2) tens of meters. Nannofossils and foraminifers are present in higher
nannofossil ooze. Units and subunits at Site 1082 are correlative §hundances at Site 1082 than at Site 1081. Dolomitized clays are
those identified at Site 1081. Differences between these two sites gsfesent in Subunit IB at intervals 175-1082A-15X-1, 0-13 cm (128.6
the higher sedimentation rates and the better temporal resolution @Absf); 22X-3, 114—145 cm (200.7 mbsf); and 36X-1, 0-17 cm (327.5
Site 1082 compared with Site 1081. Sediments from Site 1082 a|$ﬁb3f)_
have higher abundances of nannofossils than those from Site 1081.

Subunit IC

Interval: 175-1082A-41X through 175-1082A-51X
Age: early Pliocene to Miocene
Depth: 369-475 mbsf

Unit |

Interval: 175-1082A-1H-1, 0 cm, through 175-1082A-51X
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Figure 1. Composite stratigraphic section for Site 1082 showing core recovery in al holes, a simplified summary of lithology, age, total reflectance (400-700

nm), magnetic susceptibility, and calcium carbonate contents. (Continued next page.)
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Subunit IC is composed of intercalated intervals of pale yellow
(5Y 7/4), olive (5Y 4/3), and dark olive-gray (5Y 3/2) nannofossil-
rich clay and nannofossil clay. Concentrations of calcium carbonate
are high and average 51 wt%, whereas concentrations of organic car-
bon are lower than in Subunit IB, averaging 4 wt%. The contact with
Unit Il is marked by a significant increase in nannofossil abundance
and is gradational over tens of meters. The boundary between the
nannofossil clays and nannofossil oozes of Unit |1 occurs between
Cores 175-1082A-51X and 52X (475 mbsf).

Unit 1

Interval: 175-1082A-52X through 175-1082A-63X
Age: Miocene
Depth: 475-590 mbsf

Unit 1l is composed of olive (5Y 4/3) to alive-gray (5Y 4/2) nan-
nofossil ooze. Unit |1 has high calcium carbonate contents, which av-
erage 67 wt%, but low organic carbon contents, which average 2
wit%.

Synthesis of Smear-Slide Analyses

Smear-slide analyses indicate that the detrital component of the
sediments in all units and subunits consists of clay with rare silt-
sized, angular and subangul ar feldspar and mono- and polycrystalline
quartz grains. Muscovite and biotite are present in trace amounts. The
grain size of identifiable detrital components is generally constant
throughout all lithostratigraphic units. The relative proportion of de-
trital to biogenic particles is relatively constant throughout Unit I.
The clastic fraction dominates Unit |, whereas biogenic carbonates
are the most abundant component in Unit 1. Authigenic minerals,
such as glauconite and framboidal pyrite, are either rare or present in
trace amounts only. Dolomite rhombs are observed in both Subunits
IB and IC. The biogenic component is represented by varying abun-
dances of foraminifers (whole and fragments), nannofossils, diatoms,
radiolarians, sponge spicules, and silicoflagellates.

Smear-dlide analyses of sediment from Subunit | A revealed abun-
dant to common foraminifer fragments, common to very abundant
nannofossils, rare siliceous sponge spicules, and trace amounts of ra-
diolarians. Diatom abundances vary from common to barren. Therel-
ative abundances of the biogenic components change frequently
within one core. Individua intervals are between 30 and 250 cm
thick. The intercalated dark olive-brown and black clay intervals
have distinctly lower abundances of biogenic components and occa-
sionally show higher abundances of silt-sized mono- and polycrystal-
line quartz grains. The darkest layer shows amorphous brown aggre-
gates of organic matter and is completely barren of microfossils.

In Cores 175-1082A-13H through 21X of Subunit 1B, the abun-
dances of diatoms are high, whereas nannofossils and foraminifer
fragments are less abundant than those of Subunit IA. In Core 175-
1082A-22X, nannofossil-rich sedimentary intervals are more fre-
quent, and the abundances of nannofossils steadily increasesin all the
subsequent stratigraphically deeper intervals. Diatoms remain com-
mon down to Core 175-1082A-39H, below which they become rare.
Foraminifer fragmentsare rare to common throughout Subunit IB but
disappear at the bottom of this subunit. Radiolarians are present in
trace amounts.

In Subunit IC, large carbonate aggregates become common com-
ponentsin al smear slides. These carbonates are most likely derived
from the dissolution and recrystallization of foraminifer fragments
and nannofossils. Nannofossils are the most abundant biogenic com-
ponent in this subunit. Foraminifers are present in rare to trace abun-
dances, whereas diatoms are largely absent. The transition to Unit 1
is marked by the depth below which nannofossils become the most
abundant component in the smear slides.

SITE 1082

Of all the sediments recovered from Site 1082, Unit |l has the
highest abundances of nannofossils. Thisunit also exhibits the small-
est compositional variability. In addition to nannofossils, biogenic
componentsinclude rare to frequent diatoms, siliceous spicules, for-
aminifers, and trace amounts of radiolarians. Recrystallized carbon-
ate aggregates are common. In this unit, the detrital component isless
abundant than the biogenic component, and angular quartz grainsare
present only in trace amounts.

X-ray Diffraction Analysis

X-ray diffraction (XRD) analysis of the upper 400 m of sediments
from Hole 1082A revealsthat the clastic fraction is dominated by the
clay minerals smectite, kaolinite, illite, and muscovite (mica).
Quartz, microcline, and albite are also major constituentsin the clas-
tic fraction. Pyrite is the only sulfide mineral identified as an acces-
sory phase. Dolomite is identified in the lithified clay horizons.
Detected spacings of dolomite indicate slightly larger crystal lattices
and suggest a nonstoichiometric dolomite composition with slight
relative calcium enrichment. The dolomite horizon at 327 mbsf
(Sample 175-1082A-36X-1, 0—1 cm) contains 35 wt% dolomite (see
“Organic Geochemistry” section, this chapter). Sediments adjacent to
the dolomite horizon contain only trace amounts of dolomite. The de-
tected biogenic components are calcite and opal. Calcite peak inten-
sities are strongly correlated to measured calcium carbonate concen-
trations (r = 0.98). Opal concentrations were estimated from the
height of the amorphous opal bulge according to the method of Eisma
and van der Gaast (1971); the opal data are only qualitative because
no standard opal sample for calibration was available on board. The
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Figure 3. Minera and opal data for the upper 400 m of Hole 1082A. A. Opal
XRD counts (dashed line) compared with diatom abundance (solid line; see
“Biostratigraphy and Sedimentation Rates” section, this chaf@eRatios

of albite (solid line with filled circles), microcline (solid line), and muscovite
to quartz (mineral/[mineral+quartz]; dashed lin@).Opal (dashed line) and
quartz (XRD counts; solid line).

281



SITE 1082

genera trends in opal abundances reflect the variation in diatom
abundance curvesin Hole 1082A (Fig. 3A).

The downcore variationsin intensity of quartz and opal are weak-
ly negatively correlated with calcium carbonate (Fig. 4), asis aso
truefor the feldspars and muscovite. The variations, however, aretoo
large to be explained by differences in dilution by carbonate alone.
To exclude this dilution effect, we compared the ratios of the miner-
asrelative to quartz. In the upper part of the core, the amplitudesin-
crease in two phases, and the correlations decrease in two steps: the
first around 150 mbsf and the second around 40 mbsf.

The fine silt size of quartz and feldspar, as observed from the
smear dides, may indicate an eolian origin. Muscovite originates
from the southern Namib Desert (Jansen and van der Gaast, unpubl.
data). The correlation of quartz intensitieswith opal (Fig. 3C) suggest
that the minerals reflect a climatic system in which the force of the
southeast trade winds controls both the upwelling and the eolian in-
put. In the vicinity of the Pliocene/Pleistocene boundary (~155
mbsf), the various contributions of the eolian components started to
become decoupled, which implies that the character of the transport
mechanisms or the source areas must have changed. A similar change
occurred around 400 ka (40 mbsf) when a second increase in ampli-
tude took place. Both transitions are also reflected in the sediments of
Hole 1081A from the Walvis Ridge (see “Lithostratigraphy” section,
“Site 1081” chapter, this volume).

Spectrophotometry
General Trends

Color data were measured every 2 cm for Cores 175-1082A-1
through 9H. Cores 175-1082A-10H through 49X and all of Holes
1082B and 1082C were measured at 4-cm intervals. At Site 1082, t
tal reflectance values range between 25% and 65% (Figs. 5, 6).

The general trends in total reflectance, calcium carbonate, ar
magnetic susceptibility can be correlated to the lithostratigraphi
subunits of Hole 1082A (Fig. 5). Higher values in the total reflec
tance are observed in the nannofossil-rich clay of Subunits IA and |
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Figure 4. Crossplot of quartz and opal intensities (XRD counts) to calcium
carbonate concentrations (see “Organic Geochemistry” section, this chapt:
for the upper 400 m of Hole 1082A.
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aswell asin Unit Il, whereas lower values are associated with the di- A
atom-rich clay of Subunit IB. Downcore variationsin thetotal reflec- »
tance are positively correlated to the calcium carbonate content. This 704 N 7
suggests that calcium carbonate controls the total reflectance of the .
sediment in the diatom-rich intervals. The negative correlation be- 60
tween total reflectance and magnetic susceptibility indicates the dilu-
tion of the clay component by the carbonate component. =
Total reflectance records for the three holes at Site 1082 are very )
similar (Fig. 6). Sediment recovered in the upper 200 mbsf at Holes $°40
1082A, 1082B, and 1082C is of Pleistocene age (see “Biostratigr%
phy and Sedimentation Rates” section, this chapter) and has high
tal reflectance values, with a maximum of 55% at about 40 mbsf. Th
depth interval corresponds to marine oxygen-isotopic Stages 9, 1
and 11 (see “Biostratigraphy and Sedimentation Rates” section, tt
chapter) and may be caused by better preservation of the carbon
shells and/or enhanced carbonate productivity. Higher total refle
tance values are also observed at all three holes at the Brunh
Matuyama magnetic reversal (76 mbsf; see “Paleomagnetism” se Depth (mbsf)
tion, this chapter) and appear to correspond to marine oxygen-isot B g, 55
pic Stage 19. 0

. .. 70+ K
Fine-Scale Variations " . ' 50

15

- -e--CaCO3 10

—o— 0rg.C

—— Sulfur

(9%M) InyIns 1o} ‘uogred aluelio

Cores 175-1082A-5H through 7H contain several dark olive °° T e "
brown and black clay layers intercalated in the pervasive olive-grs ¥
and olive clays (Fig. 2). In general, the bottom of the dark olive g *° \
brown layers is very sharp, whereas the upper boundary is gradatic Em i
al because of extensive bioturbation. The color cycles reflect sha § 407 (L
changes in concentrations of calcium carbonate, organic carbon, a 8 B o
total sulfur (Fig. 7A). The dark layers have high concentrations of o1 30 T }
ganic carbon and total sulfur and low concentrations of calcium ca N
bonate and biogenic opal. Over this depth interval, calcium carbong 20§ ————— t“ '
is inversely related to organic carbon and total sulfur. The variatio smoo-Lr sl X .
in total reflectance corresponds closely to changes in calcium carbc o --e--CaCcO3 o
ate content (Fig. 7B). These data strongly suggest that in these se 1220.86 sy
ments the abundance of calcium carbonate exerts the strongest in B —— LI
ence on total reflectance. This effect is further accentuated by tl 30 35 40 45 50 55 60 65 70
strong negative correlation between calcium carbonate and orgar Depth (mbsf)
carbon, as high contents of organic carbon tend to decrease the t
reflectance of sediments.
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Figure 7. A. Depth variation in concentrations of organic carbon, calcium
carbonate, and total sulfur for light and dark sediments for Cores 175-
1082A-5H through 175-1082A-7H. B. Depth variation in concentrations of

BIOSTRATIGRAPHY AND SEDIMENTATION RATES  calcium carbonate content and total reflectance.

Sediments recovered from Site 1082 represent a relatively contin-
uous hemipelagic section spanning approximately the last 5.7 m.@verall abundance ranges from abundant to very abundant within the
The micropaleontological studies were carried out on core-catchentire section. A few samples are barren or poor in nannofossils either
samples from Hole 1082A. Additional samples from within the coresiear an epoch boundary (Sample 175-1082A-19X-CC, close to the
were examined to improve the biostratigraphic resolution. An intePliocene/Pleistocene boundary) or within dolomite-rich layers (e.g.,
grated biostratigraphic framework composed of both calcareous argample 175-1082A-42X-CC). Preservation is moderate to poor be-
siliceous microfossils was established (Fig. 8, Table 2), resulting inaveen 170 and 250 mbsf in the upper part of the upper Pliocene sed-
well-constrained age model for Site 1082. Sedimentation rates rangment. Below and above this sequence, preservation is good to very
from 7 to 20 cm/k.y. They are highest within the upper part of the upgood.
per Pliocene sediments as well as the lower part of the lower Pliocene Site 1082 terminated in the uppermost upper Miocene sediment
sediments. A disturbed sequence resulting in an altered stratigraphidthin Zone NN11. Based on the oldest identified datum, the bottom
interval is identified between ~70 and 110 mbsf. Unlike at previousge is estimated at 5.8 £ 0.2 Ma. Within the sampling resolution, the
sites, preservation of calcareous microfossils is good throughowsedimentation appears continuous throughout the entire section (Fig.
most of Site 1082. Siliceous microfossils indicate a subantarctic in8). However, the absence of the index assemblage for the Genall

fluence off Namibia during the late Pliocene. phyrocapsa acme interval (Gartner, 1977) between the last occur-
rences (LOs) ofReticulofenestra asanoi and Helicosphaera sellii
Calcareous Nannofossils probably points to a disturbed sequence from 70 to 115 mbsf.

Because of the scarcity of the Neog&gcoaster, Amaurolithus,
Calcareous nannofossils were studied in core-catcher sampl€eratolithus, andTriquetrorhabdulusindex species, the nannofossil-
from Hole 1082A. Additional samples from within the cores were exbased biostratigraphy for the Pliocene and upper Miocene parts of
amined close to datum events to improve the stratigraphic resolutio8ite 1082 is constrained by three biohorizons only. Consequently,
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Figure 8. Age-depth plot and sedimentation rates estimated from cal careous microfossil (open circles; F = foraminifersand N = calcareous hannofossils) and sil-
iceous microfossi| (solid circles; D = diatoms, R = radiolarians, and S = silicoflagellates) datums at Hole 1082A.

Table 2. Microfossil datums at Hole 1082A.

Fossil Age Zone (base) Core, section, interval (cm) Depth (mbsf)
group Event (Ma) A B Top Bottom Top Bottom  Mean
175-1082A- 175-1082A-
N FO Emiliania huxleyi 0.26 NN2la CN15 3H-5, 100 3H-CC 23.90 27.16 25.53
N LO Gephyrocapsa caribbeanica acme 0.26 NN2la CN15 3H-5, 100 3H-CC 23.90 27.16 25.53
N LO Pseudoemiliania lacunosa 0.46 NN20  CN14b 5H-3, 10 5H-5, 120 39.20 43.10 41.15
S LO Bachmannocena quadrangula 0.80 6H-CC 7H-CC 55.82 65.47 60.65
N LO Reticulofenestra asanoi 0.83 7H-CC 8H-5, 10 65.47 69.61 67.54
D LO Nitzschia fossilis 0.92 6H-CC 7H-CC 55.82 65.47 60.65
D L O Rhizosolenia matuyama 110 10H-CC 11H-CC 94.34  103.45 98.90
N LO Helicosphaera sellii 125 13H-3, 80 13H-6, 20 11522 11886 117.04
D LO Rhizosolenia praebergonii var. robusta 1.65 20X-CC 21X-CC 18351 19347 188.49
N LO Calcidiscus macintyrei 1.67 16X-CC 17X-CC 14534 152.80 149.07
D LO Proboscia barboi 1.68 19H-CC 20H-CC 172.74 18351 178.13
R LO Cycladophora pliocenica 1.83 20X-CC 21X-CC 18351 19347 188.49
N LO Discoaster brouweri 1.95 NN19 CN13a 22X-CC 23X-CC 201.31 21319 207.25
D LO Thalassiosira convexa 2.19 27X-CC 28X-CC 25212 26214 257.13
R FO Cycladophora davisiana 2.70 29X-CC 30X-CC 27316 28053 276.85
D FO Rhizosolenia praebergonii 3.12 34X-1, 40 34X-2, 100 31210 31420 313.15
N LO Sphenoalithus spp. 3.66 43X-CC 44X-CC 396.06 405.07 400.57
R FO Spongor us pylomaticus 5.20 54X-CC 55X-CC 50356 513.60 508.58
N LO Discoaster quinqueramus 5.54 NN12  CN10a 61X-CC 62X-CC 57048 579.77 57513

Notes: Fossil group: N = calcareous nannofossils; S = silicoflagellates; D = diatoms; and R = radiolarians. FO = first occurrence and LO = last occurrence. Zonal codes refer to the
standard cal careous nannofossil zonations of (A) Martini (1971) and (B) Okada and Bukry (1980).

Zones NN 18 down to NN 16, aswell as Zones NN15 down to NN12,
are lumped into two coarse biostratigraphic intervals.

Zone NN21

The Subzone NN21b, which describes the last 0.09 m.y., was not
recognized in the uppermost core of Site 1082. The 0.26 Ma datum
event (Zone NN21/NN20 boundary) wasidentified at the mean depth
of 25.5 mbsf between Samples 175-1082A-3H-5, 100 cm, and 3H-
CC.
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Zone NN20

This interval of 0.2-m.y. duration terminates at 41.1 mbsf (be-
tween Samples 175-1082A-5H-3, 10 cm, and 5H-5, 120 cm), which
is the mean depth of the LO of the Pseudoemiliania lacunosa datum
event.

Zone NN19

In addition to the zonal boundary events, three biohorizons were
identified within this interval. These are the LO of Reticulofenestra
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asanoi (0.83 Ma) at 67.5 mbsf; LO of Helicosphaera sellii (1.25Ma) Table 3. Relative abundance, presence or absence, and overall abun-
at 117 mbsf; and LO of Calcidiscus macintyrel (1.67 Ma) at 149 dance of Pleistocene planktonic foraminifersat Hole 1082A.
mbsf. The highest Pleistocene accumulation rates (>12 cm/k.y.) for

Site 1082A are found within the upper part of this zone. As discussed =
above, the suggested presence of a disturbed sequence between 70 %
and 115 mbsf might explain this change in accumulation rate pattern. ‘E’
4]
ZonesNN18, NN17, and NN16 g 2|8 :
g 838128 .5 3
The top of Zone NN18 is defined by the disappearance of the last 8lg s =g §|E g S 8¢
Discoaster species, D. brouweri (between Samples 175-1082A-22X- g3 E55/2¢e73 2 5
CC and 23X-CC). This species is found consistently within the Neo- g5 ¢ S g55S5% 8l
gene interval of Hole 1082. A single specimen of D. pentaradiatus, _ = £8588¢8g8¢8¢8s8|s
the marker species for the Zone NN18/NN17 boundary, was identi- Core, section, | Depth |5 |3 § § B 8|8 8 8 8 58
fied in Sample 28X-CC, therefore providing a minimum age of 2.45 interval | (mbsf) |6 |6 © © 2 35 00T 25
Ma for the associated core depth (262 mbsf). Reticulofenestra 175-1082A-
pseudoumbilica, whose LO defines the Zone NN16/NN15 boundary in-cc 781 5. A D D P 5
(3.82 Ma), is commonly found as reworked within the lower half of 5588 %;‘2‘ 5 A S S A P Pl ®
theZone NN18-NN17-NN16 part of Site 1082A. The LO of Spheno- ;‘ESS zg-g 4 ﬁ IDD i; P E 5
lithus spp.(between Samples 175-1082A-43X-CC and 44X-CC), a 6H-GC 558 5 D p B 5
synchronous event dated at 3.66 Ma (lowermost part of Zone NN16), 7H-CC 65.5| 5 A D P 5
is therefore used at Site 1082 to approximate the Zone NN16/NN15 e N - N S A
boundary. 15X-CC 1353 2 D 3
16X-CC 1453 3l A A D 4

Zones NN15, NN14, NN13, and NN12

Notes: D = dominant (>30%) and A = abundant (10%-30%) components of the assem-

o blage are shown. Presence (P) and absence (A) are also shown for select species.
This '”ter"a?' eXte”de_rom 3.84105.54 Ma Altho_ugh the_SparS_e Overall abundance is given as 2 = rare; 3 = few; 4 = common; and 5 = abundant.
occurrence of index species prevents us from identifying biohori- Dissolution is grouped as 2 = some dissolution; 4 = moderate dissolution; and 5 =
zons, some investigated samples can be confidently placed within no dissolution.

more restricted stratigraphic intervals. Samples 175-1082A-50X-CC

through 52X-CC contain common specimens of A. delicatus (LO inella siphonifera, Globigerina quinqueloba, andNeogloboquadrina
within Zone NN13), with sparse occurrences of D. pansusand A. tri- pachyder ma (sinistral and dextral) are present (TableG)oulloides
corniculatus (range: Zones NN14, NN13, and NN12). These sam- andG. inflata are the dominant components of the assemblage within
ples, therefore, belong to Zones NN13 and/or NN12 (5.02-5.54 Mapample 175-1082A-8H-CC and indicate upwelling, although down-
Sample 175-1082A-53X-CC contains spa@searmatus, a species core faunal variations indicate that warm surface water (Angola Cur-

with a range restricted to Zone NN12 (5.23-5.54 Ma). rent) penetrated the region in the past. For example, the tropical-
warm subtropical speci€aloborotalia crassaformis andGloborota-
Zone NN11 lia menardii are present in Sample 175-1082A-4H-CC (Table 3).

This surface-water warming is associated with a decrease in up-
The Zone NN12/NN11 boundary is defined by the L@ oduin- welling, as indicated by a reduced abundano®.diulloides in this
queramus, a datum identified near the base of Hole 1082A betweesample.
Samples 175-1082A-61X-CC and 62X-AQ. berggrenii, the syn- The detection of the upper Pliocene/lower Pleistocene and lower/
onym species t®. quinqueramus, is present in Sample 175-1082A- upper Pliocene boundaries was complicated by dissolution. The sam-
63X-CC, thereby confirming the stratigraphic position of the bottomples at the boundaries (as determined by other fossil groups) are bar-

cores of Hole 1082A. ren of foraminifers; however, the samples above and below the
boundaries, although affected by dissolution, contain sufficient spec-
Planktonic Foraminifers imens to evaluate the zonations of the other microfossil groups.

The Pliocene/Pleistocene boundary is generally recognized by the

Analysis of planktonic foraminifers indicates that a relatively first-appearance datum (FAD) Gf truncatulinoides. This FAD oc-
continuous uppermost Miocene to Pleistocene section was recoveredrs in Sample 175-1082A-14H-CC (128.6 mbsf); however, the
Foraminifers are generally common to abundant in the Pleistoceraerall abundance is low in Samples 175-1082A-15X-CC through
sediments and common in the lower Pliocene sediments; howev&QX-CC, and the fauna is dominated by the dissolution-resistant for-
the upper Pliocene sediments have low abundance or are barreminifer G. inflata. The absence db. truncatulinoides in Samples
Trace amounts oBloborotalia inflata dominate the fauna between 15X-CC through 20X-CC, therefore, may be the result of dissolution,
Samples 175-1082A-15X-CC and 40X-CC. Although dissolution af-and soG. truncatulinoides is not a reliable marker for the boundary
fects abundance at Hole 1082A, the overall foraminiferal abundances this site. Calcareous nannofossil and paleomagnetic data place the
are higher than at Site 1081, which contains long intervals that at®undary in Core 19H.
either barren or contain only pyritized planktonic foraminifers. The Abundance is low in Samples 175-1082A-15X-CC through 26X-
zonation is coarse because of the generally low abundance of tropi€aC, but it increases in Sample 175-1082A-27X-CC (252.1 mbsf) in
to subtropical species that are used to define the Pliocene zonaticassociation with a lithologic chang®. bulloides is present within a
and because of dissolution. warm-water fauna (e.gG. ruber andO. universa). Abundance de-

The uppermost sample (175-1082A-1H-CC, 7.8 mbsf) is domiereases again in Sample 175-1082A-28X-CC, as does diversity. The
nated byGlobigerina bulloides and Globorotalia inflata. Orbulina fauna in Samples 28X-CC through 30X-CC is nearly monospecific in
universa is abundant, an@loboratalia truncatulinoides, Globiger- the >250-um fractionG. inflata dominates) and barren in the 150- to
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250-pum fraction, suggesting dissolution. Sample 175-1082A-31Xbradyi, Cassidulina laevigata, and thePraeglobobulimina/Globobu-
CC is barren. liminagroup (Table 4; Fig. 9). These species are more or less restrict-
Pliocene sediments from Site 1082 are difficult to zone becaused to lithostratigraphic Subunit IA, wheredimina exilis, which is
many of the index species are not present. Samples 175-1082A-27Xsignificant contributor to this faunal assemblage, also occurs farther
CC through 34X-CC (252.1-317.7 mbsf) are middle to uppedown in the section.
Pliocene sediments, based on the presenG afassaformis viola Lithostratigraphic Subunit IB (diatom-rich clay) covers the interval
and the absence @. truncatulinoides. G. crassaformis viola is between 369 and 112 mbsf and is dominate@ddimina exilis and
present in Sample 27X-CC through 34X-CC and ranges from Zonevigerina auberiana. Other significant species aBobocassidulina
N21 to early Zone N22 (Kennett and Srinivasan, 1983). Zones N21subglobosa, Pullenia bulloides, Bulimina mexicana, Cibicidoides
N22 of Blow (1969) are approximately correlative with Zones PL5,wuellerstorfi, andGavelinopsis lobatulus (Table 4; Fig. 9). Most of
PL6, and early Pt1 of Berggren et al. (1995). The evolutionary firsthese species are more or less absent in the lithostratigraphic unit
appearance (FO) @. inflata occurs in the North Atlantic at 2.3 Ma, above but present in the underlying lithostratigraphic units—except
although it has been recorded earlier in the Southern Ocean (at ~3ot Globocassidulina subglobosa, which seems to be restricted to
Ma; see Brunner, 1991), and provides a possible means of further difthologic Subunit IB. Some species have short-term peaks in their rel-
ferentiating the zonation. The FO®finflata occurs in Sample 34X-  ative abundance within this lithostratigraphic unit and are more or less
CC (317.7 mbsf). If the FAD is at 2.3 Ma, this limits Sample 34X-CCabsent elsewherdulimina truncana shows a single peak (—32%)
to Zone PL6. If the earlier FO in the Southern Ocean is, however, aght at the top of this unit (128.58 mbsf); the geRilestomella has
3.4 Ma and is not caused by drilling disturbance or some other forrpeaks at 112.84 mbsf (—73%) and 280.53 mbsf (-59%);)eigdrina
of reworking (Brunner, 1991), then Sample 34X-CC can be conhispida has a peak at 328.60 mbsf (—8%; see Table 4; Fig. 9).
strained to Zones PL5 or PL6 based on the preser@ecofssafor- Lithostratigraphic Subunit IC (nannofossil clay, 475-369 mbsf)
mis viola. Other species present in this interval inclidegachy- and Unit Il (nannofossil ooze; bottomhole, 475 mbsf) contain similar
derma, G. acostaensis, G. puncticulata, andG. crassaformis crassa- benthic foraminiferal assemblages. The dominant specisiisna
formis. subaenarensiswith contributions fron8gmoilinopsis schlumbergeri,
The lower/upper Pliocene boundary is difficult to identify at thisMelonis barleeanum, Sphaeroidina bulloides, Bulimina mexicana,
site. Dentoglobigerina altispira, Globorotal oides hexagona, Gs. ex- and Cibicidoides bradyi (Table 4; Fig. 9). The speci€ibicidoides
tremus, andGs. apertura are present in Sample 175-1082A-40X-CC pachyderma and Epistominella exigua are essentially restricted to
(366.5 mbsf), which constrains the age to late Miocene—late Pliocenkthostratigraphic Unit I1.
The first definite appearance Gf margaritae (lower Pliocene) is in
Sample 175-1082A-41X-CC (378.3 mbsf), although there is a transi- Radiolarians
tional form in Sample 40X-CC (366.5 mbsf). Thus, the boundary be-

tween the early (Zones PL1 and PL2) and late (Zones PL3-PL6) Core-catcher Samples 175-1082A-18X-CC through 64X-CC
Pliocene occurs above Sample 41X-CC (378.3 mbsf). The occufyere examined for radiolarians to assess the Pliocene to Miocene bio-
rence ofG. theyeri (early Pliocene) provides further evidence thatstratigraphy. Radiolarians are present in most of the samples from
Sample 41X-CC is restricted to early Pliocene Zones PL1 and PL2iole 1082A (Table 5). In the upper sequence (18X-CC through 40X-
The FO ofG. margaritae occurs in Sample 175-1082A-61X-CC (), radiolarians are generally abundant and well preserved. In the
(570.48 mbsf), indicating that the sample is of early Pliocene@ge. |ower sequence (41X-CC through 64X-CC), radiolarians are rare and
cibacensis (late Miocene to early Pliocene) is also present in thakhow signs of dissolution, although it was possible by the sample
sample. reparation to concentrate the sample enough to produce high abun-

The Pliocene/Miocene boundary is placed between Samples 17§ances of radiolarians in the assemblage slides. Radiolarian fauna in-
1082A-62X-CC and 61X-CC. Sample 62X-CC is assigned to the Miogicates an early Pleistocene to late Miocene age for the investigated
cene Zones N16-N19 based on the presenG mdpenthes (Zones  sequence. No apparent reworking has been identified.

N14-N19)G. extremus (Zones N16-N21), arld. acostaensis (Zones The radiolarian zones used for this hole are those of Moore (1995)

N16-N20). Although Zones N16-19 of Blow (1969) are correlativeand Motoyama (1996). There are some difficulties in applying the es-

with Zones Mt 9, Mt10, and PL1 of Berggren et al. (1995), the absenagplished tropical and Antarctic zonations (Sanfilippo et al., 1985;

of G. margaritae (ZOne PL1) restricts Samples 62X-CC and 175-| azarus, 1992) because of the absence of index species Stietoas

1082A-63X-CC to Zones Mt9 and Mt10. The presend@.abnoidea canium prismatium, Spongaster pentas, Diartus hughesi, Helotholus

in Sample 63X-CCisin agreement with the late Miocene zonation. vema, andAmphyrnemum Cha“engerae The radiolarian faunas are
similar to those from time-equivalent samples from Hole 1081A.

Benthic Foraminifers Although the diagnostic speci@sthocyrtidium angulare andP.

prismatium are absent throughout the core, Samples 175-1082A-

Sediments recovered from Hole 1082A contain abundant benthit8H-CC, 19X-CC, and 20X-CC are approximately assigned to the
foraminifers throughoutTable 4, back-pocket foldout, this volujne Pleistocend\. angulare Zone of Moore (1995) based on the presence
The preservation is good throughout, except for a few samples thaf Lamprocyrtis neoheteroporos and the absence @ycladophora
exhibit moderate to good preservation. Two samples (175-1082Asliocenica, which became extinct at 1.78 Ma in the Antarctic Ocean
42X-CC (386.97 mbsf) and 48X-CC (442.70 mbsf)) were lithified; (Caulet, 1991).
consequently, the benthic foraminifers could not be counted. The LO of C. pliocenica is placed in Sample 175-1082A-21X-

The benthic foraminiferal fauna shows high diversity throughoutCC, approximating the Pliocene/Pleistocene boundary between Sam-
Hole 1082A. The uppermost core catcher (Sample 175-1082A-1Hples 20X-CC and 21X-CC; thus, the upper boundary oAttaagu-

CC; 7.84 mbsf) is dominated IBulimina aculeata (—40%) and con-  lare Zone, originally defined by the LO &f. prismatium, should be
tainsBulimina exilis, Cassidulina laevigata, andUvigerina auberi- placed at about Sample 21X-CC.

ana (Table 4; Fig. 9)Bulimina aculeata shows very low abundance The FO ofCycladophora davisiana, in Sample 175-1082A-29X-
farther downhole, except for two peaks (Samples 175-1082A-15XEC, indicates an age of 2.7 Ma and the lower boundary &% thrés-
CC [135.30 mbsf; —18%] and 20X-CC [183.51 mbsf; —32%]). matium Zone.

The uppermost lithostratigraphic Subunit IA (nannofossil and for-  Spongorus pylomaticus first occurs in Sample 175-1082A-54X-
aminifer-rich clay; see “Lithostratigraphy” section, this chapter) be-CC, giving an age of 5.2 Ma and a Miocene/Pliocene boundary for
tween 0 and 112 mbsf is characterized by high relative abundancestbé horizon just below this sample. Samples 175-1082A-21X-CC
Bulimina marginata, Uvigerina hispidocostata, Cassidulinoides cf. through 54X-CC, which are below the FO®fdavisiana and above
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Figure 9. Relative abundances (in percentages) for selected benthic foraminiferal species. See “Lithostratigraphy” setiamigthfor description of litho-

stratigraphic units. (Continued next page.)

the FO of S. pylomaticus, can be correlated to a zona sequence from
the lower part of the Cycladophora sakaii Zone to the S. pylomaticus
in the North Pacific (Motoyama, 1996).

In the sequence below Sample 54X -CC, the faunaconsists mainly
of Spumellaria, and age-diagnostic forms are sparse. Therefore, no
zones were defined for Samples 175-1082A-55X-CC through 64X-
CC. The presence of Sichocorys peregrina probably indicates that
the deeper sample (62X-CC) is no older than ~9 Ma in age because

its FO approximates that age in the high-latitude Southern Ocean
(Lazarus, 1992); however, the FO of this speciesis at ~7 Main the
tropical region.

Sichocorys peregrina seems to prefer tropical to temperate
oceanographic condition (see “Biostratigraphy and Sedimentation
Rates” section, “Site 1081” chapter, this volume). In Hole 108A,
peregrina disappears in Sample 175-1082A-39X-CC, far below the
FO of C. davisiana (2.7 Ma). The presence 8f peregrina through
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Figure 9 (continued).

the lower sequence indicates temperate oceanographic conditions,
and its terminal event indicates a cessation of temperate conditions
from the Walvis Basin region. Simultaneously, the Antarctic species
C. pliocenicafirst appearsin Sample 39X-CC; it ranges up to Sample
21X-CC, indicating invasion of cooler waters into the study region
from higher southern latitudes, which agrees with diatom observa-
tions (see below).
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Diatoms

Diatom counts and identification were carried out using smear
slides and acid-treated, sieved (63 pum) material from core-catcher
samples from Hole 1082A. Additional samples from within the cores
were examined close to datum events to improve the stratigraphic
resolution and refine floral changes (Table 6). Diatom preservation is
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Table 5. Stratigraphic distribution of radiolariansat Hole 1082A.
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Pleistocene A. angulare 18X-CC 16306 |/A |G|+ + P P P|+ P + P P|P P
Pleistocene A. angulare 19X-CC 17274 |A |G| P P P P|+ P P P P P + P
Pleistocene A. angulare 20X-CC 18351 | C | G P P PP P P +|P
Pliocene P. prismatium 21X-CC 19347 |A | G P P P P P P + P
Pliocene P. prismatium 22X-CC 20131 |A |G| + P P P P P P P P P + P
Pliocene P. prismatium 23X-CC 21319 |A |G|+ P P P P|+ P PP + P PP PP
Pliocene P. prismatium 24X-CC 22303 |A | G P PP P+ P P PP + P
Pliocene P. prismatium 25X-CC 23146 (A |G|+ P P + P P P P P + +
Pliocene P. prismatium 26X-CC 24438 |A | G P + P P P P P
Pliocene P. prismatium 27X-CC 25212 |A|G|P P P + P|+ P P + P + P
Pliocene P. prismatium 28X-CC 26214 |A | G P P P P P + + P
Pliocene P. prismatium 29X-CC 27316 |C | G P P P P P P P
Pliocene C. sakaii-S pylomaticus | 30X-CC 28053 |A|G|P P P P P P P P P P
Pliocene C. sakaii-S pylomaticus | 31X-CC 28910 |A |G| P P P P P P P P P|P P
Pliocene C. sakaii-S pylomaticus | 32X-CC 29962 |A|M|P P P P PP +|P P P P|P P
Pliocene C. sakaii-S pylomaticus | 33X-CC 30963 | R | M P P P + +| P +
Pliocene C. sakaii-S pylomaticus | 34X-CC 31767 |A|M|P P P|+ P PP P P P P
Pliocene C. sakaii-S pylomaticus | 36X-CC 32855 |A |G|+ P P P P + + + +|P +
Pliocene C. sakaii-S pylomaticus | 35X-CC 32860 |A |G P P P|+ P P + P|P
Pliocene C. sakaii-S pylomaticus | 37X-CC 33701 |A |G P P P P P P +
Pliocene C. sakaii-S pylomaticus | 38X-CC 34923 |A | G P PP P +|P P + + P|P
Pliocene C. sakaii-S pylomaticus | 39X-CC 35649 |A|M P P P P P P P P P|P +
Pliocene C. sakaii-S pylomaticus | 40X-CC 36646 | A | G P P P P P P P P + P P
Pliocene C. sakaii-S pylomaticus | 41X-CC 37829 |A | M P P P P P P P + P P
Pliocene C. sakaii-S pylomaticus | 42X-CC 38697 |A|M P P PP + P|P P P +
Pliocene C. sakaii-S pylomaticus | 43X-CC 396.06 | A |M P P P P P P
Pliocene C. sakaii-S pylomaticus | 44X-CC 40507 |A |G P P P P P P P P P +
Pliocene C. sakaii-S pylomaticus | 45X-CC 41498 | A M P P P P P P +
Pliocene C. sakaii-S pylomaticus | 46X-CC 42411 A (M P P P P P P P
Pliocene C. sakaii-S pylomaticus | 47X-CC 43296 |A |[M P P P P P P P
Pliocene C. sakaii-S pylomaticus | 48X-CC 4270 | A [M + P P P P + P P P + P
Pliocene C. sakaii-S pylomaticus | 49X-CC 45585 | A M P P P P + P P
Pliocene C. sakaii-S pylomaticus | 51X-CC 47275 | A [M P P P P P P P P
Pliocene C. sakaii-S pylomaticus | 52X-CC 48240 |A | G P P P P P + + P + o+
Pliocene C. sakaii-S pylomaticus | 53X-CC 49185 A |[M P P P P P P
Pliocene C. sakaii-S pylomaticus | 54X-CC 50356 | A |M P P P P P P + o+
Miocene Unzoned 55X-CC 51360 | A |M P P P P +|P P
Miocene Unzoned 56X-CC 52315 |A |M P P + P P P|P P P
Miocene Unzoned 57X-CC 532.68 | A | M P P P P P
Miocene Unzoned 58X-CC 54198 | F | P
Miocene Unzoned 59X-CC 550.05 | B
Miocene Unzoned 60X-CC 561.13 | A |M P P P P P
Miocene Unzoned 61X-CC 57048 | A |M P P P P P +
Miocene Unzoned 62X-CC 579.77 |C | P P P + +
Miocene Unzoned 63X-CC 590.05 | A | M P + P +
Miocene Unzoned 64X-CC 599.98 | A | P P P P P

Notes: Occurrence isindicated by P = present and + = one specimen per slide. Abundance: A = abundant; C = common; R = rare; and B = barren. Preservation: G = good; M = moder-

ate; and P=poor. Zone: A. angulare= Anthocyrtidiumangulare; C. sakaii =

moderate throughout Hole 1082A. Aswas the case at Site 1081, the
record of diatom abundance points to a substantial increase in depo-
sition during the late Pliocene and early Pleistocene (from ~366 to
110 mbsf), reaching a maximum in the late Pliocene, followed by a
decrease within the Pleistocene about 1 Ma (~100 mbsf). Overal
abundancesarelow (traceto few) or diatoms are absent in upper Mio-

Cycladophorasakaii; P. prismatium= Pterocaniumprismatium; S. pylomaticus= Sponguruspylomaticus.

40X -CC through the end of the hole because of the scarcity of diatom
valves and concomitant lack of biostratigraphic markers (Table 6).
As was the case at Site 1081, we recorded two middle- to high-lati-
tude cold-water indicator species, Proboscia ( = Smonseniella) cur-
virostris in Sample 175-1082A-8H-CC (at approximately the Brun-
hes’Matuyama boundary) and P. barboi in Samples 175-1082A-

cene and lower Pliocene sediments (Table 6). We may assume that
the diatom content at Hole 1082A reflects a varying nutrient supply
that could be related to upwelling of nutrient-rich deeper waters and
high biological productivity, especialy in the late Pliocene (Fig. 10).

The diatom biostratigraphic zones used for this hole are those of
Barron (1985). Zones could not be applied to Samples 175-1082A-

20X-CC through 30X-CC (~1.8-2.8 Ma; see Fig. 10). The presence
of these species may indicate periods of intensified Benguela Current
transport, an assumption that is also supported by the presence of the
Antarctic radiolariarC. pliocenica (see above).

The diatom assemblage is similar to that at Site 1081 and consists
mainly of a mixture of upwelling-indicatorChaetoceros resting

289



SITE 1082

Table 6. Overall diatom abundance estimated from smear slidesfor Hole 1082A.

8 38
8 8
g g
Core, section, Depth ?5 Diatom Core, section, Depth g Diatom
interval (cm) (mbsf) | & Dominant assemblage | stratigraphic zone interval (cm) (mbsf) | & Dominant assemblage | stratigraphic zone
175-1082A- 31X-1, 40 283.30 | 5.0
1H-1,55 055 | 1.0 31X-5, 110 288.66 | 4.0
1H-CC 784 | 25 Upwelling 31X-CC 289.10 | 40 Upw. + oceanic
2H-2, 80 860 | 1.0 32X-1,20 292.70 | 3.0
2H-CC 17.37 | 3.0 Upwelling 32X-5, 70 299.20 | 5.0
3H-1, 60 1790 | 2.0 NTD17 32X-CC 299.62 | 4.0 Upw. + oceanic
3H-CC 2716 | 2.0 Upwelling 33X-1, 60 302.70 | 5.0
4H-1, 117 2797 | 1.0 33X-4, 120 307.84 | 40
4H-CC 36.71 | 1.0 33X-CC 309.63 | 5.0 Upw. + oceanic
i 300120 34X-2, 100 31420 | 5.0
5H-7 30 4500 | 2.0 34X-CC 317.67 | 5.0 Upw. + oceanic
v 35X-1, 80 322.20 | 4.0
5H-CC 46.52 | 1.0 3 ?
6H-5, 110 4690 | 1.0 5X-4, 130 327.20 | 4.0 _
6H-CC 5582 | 20 35X-CC 328.60 | 5.0 Upw. + oceanic
. i 36X-1, 45 cm 327.95 | 4.0
7H-3, 70 54.00 | 3.0 36X-CC 32855 | 45 Oceanic NTD14
7H-CC 65.47 | 5.0 | Upw. + neritic +oceanic 37X-2,50 331.69 | 4.0
8H-4, 90 68.91 | 40 37X-CC 337.00 | 2.0 Upw. + oceanic
8H-CC 75.27 | 2.0 [P. curvirostris] 38X-2, 80 342.90 | 4.0
9H-2, 90 76.70 | 3.0 38X-CC 349.23 | 45 Oceanic
9H-6, 90 8250 | 4.0 39X-2, 40 350.70 | 4.0
9H-CC 8450 | 2.0 39X-4, 70 354.32 | 50
10H-5, 90 8944 | 30 39X-CC 356.49 | 4.0 Upw. + oceanic
10H-CC 9434 | 15 40X-2, 78 361.10 | 3.0
11H-2, 70 9550 | 3.0 f
11H-CC 10345 | 30 Upw. + oceanic e 0150 Upw. + oceanic
12H-2, 70 103.84 | 5.0 1.5 70. :
19H-7 133 11152 | 30 NTD16 41X-3, 73 37323 | 10
y " 41X-CC 37829 | 1.0 No
12H-CC 11284 | 45 Upw. + oceanic 42X-2. 80 38150 | 2.0
13H-1, 70 113.00 | 5.0 = - : zone
13H-CC 12024 | 35 Upw. + oceanic pr eyl assigned
14H-1, 80 122.60 | 4.0 43X-1. 120 390'00 0'0
14H-CC 12858 | 3.0 Upw. + oceanic 43X-CC 296.06 | 1.0
15X-2, 110 130.82 | 5.0 44X-2. 70 400.60 OIO
15X-CC 13530 | 4.0 Upw. + oceanic 44X-dC 405'07 1.0
16X-CC 14534 | 35 Upw. + oceanic 45X-2. 30 409'90 OIO
17X-1,90 148.80 | 5.0 P 41298 | 10
17X-CC 152.80 | 3.5 Upw. + oceanic 46X-1. 80 41850 | 0.0
18X-1, 40 158.00 | 5.0 = . :
18X-3, 132 16157 | 4.0 Pl proeAlEyd
18X-CC 163.06 | 4.5 Upwelling 47X~ C'C 432.96 1.0
19X-2, 70 168.21 | 5.0 48X-1. 140 438. 20 OIO
19X-CC 17274 | 45 Upw. + oceanic 48X—dC 442'70 0'0
20X-2, 70 17819 | 40 49X-2. 72 448.96 0'0
20X-4, 74 180.98 | 3.0 49X-CC 455.85 | 0.0
20X-CC 18351 | 40 Upw. + oceanic [P. barboi] 50X-3, 90 45966 | 0.0
21X-2, 80 187.72 | 40 50X-CC 464.01 | 0.0
21X-5, 80 191.77 | 3.0 51X-3, 110 470.00 | 0.0
21X-CC 19347 | 40 Upw. + oceanic 51X-CC 47275 | 1.0
22X-1,90 197.10 | 5.0 52X-4, 59 479.78 | 0.0
22X-4, 42 200.74 | 5.0 52X-CC 482.40 | 0.0
22X-CC 201.31 | 45 Upw. + oceanic 53X-3, 82 488.52 | 3.0 Upw. + oceanic
23X-1, 90 206.80 | 5.0 53X-CC 491.85 | 20 Upwelling
23X-6, 90 21211 | 50 54X-1, 40 49480 | 1.0
23X-CC 21319 | 45 Upw. + oceanic 54X-CC 503.56 | 1.0
24X-2, 60 21761 | 50 55X-5, 110 510.85 | 2.0
24X-5, 120 22249 | 5.0 55X-CC 513.60 | 1.0 Upw. + oceanic
24X-CC 22303 | 40 56X-4, 13 51756 | 1.0
25X-2, 120 22788 | 5.0 56X-CC 523.15 | 0.0
25X-4, 120 230.88 | 5.0 57X-CC 532.68 | 1.0
25X-CC 23146 | 45 Upw. + oceanic 58X-CC 541.98 | 0.0
26X-2, 80 23710 | 50 59X-CC 550.05 | 0.0
26X-4, 80 240.10 | 5.0 NTD15 60X-CC 561.13 | 0.0
26X-CC 24438 | 5.0 Upw. + oceanic 61X-CC 570.48 | 0.0
27X-1, 30 24470 | 5.0 62X-CC 579.77 | 0.0
27X-4, 26 249.16 | 5.0 63X-CC 590.05 | 0.0
27X-CC 25212 | 5.0 Upw. + oceanic 64X-CC 599.98 | 0.0
28X-5, 100 260.90 | 5.0
- } . L+
gg))é_fcgo ggiéé jg Upw. + oceanic Notes: Overall abundanceisgiven as 0 = barren; 1 = trace; 2 = rare; 3 = few; 4 = common;
29X-4, 120 269.30 | 4.0 and 5 = abundant. The dominant assemblage in each core catcher and the characteris-
29X-CC 27316 | 5.0 Upwelling tic diatom stratigraphic zone are given. Note the occurrence of Proboscia (= Smonse-
30X-1,70 274.00 | 5.0 niella) curvirostris in Sample 175-1082A-8H-CC and of P. barboi in Samples 20X-
30X-5, 55 279.85 | 5.0 CC through 30X-CC.
30X-CC 280.53 | 5.0 Upw. + oceanic [P. barboi]
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Figure 10. Comparison of the diatom abundance index (0
Site 1081 \ = barren, 1 =trace, 2 = rare, 3 = few, 4 = common, and 5
450 ¢ = abundant) between Sites 1081 and 1082. Note similar
520 ;‘ pattern at both sites, with highest values in the late
— Pliocene. The hatched areas = periods of cold-water
late Miocene influence indicated by the presence of P. curvirostris and
Site 1082 P. barboi.

spores and Thalassionema nitzschioides var. nitzschioides) and oce- Table 7. Tensor tool-orientation data for cores from Holes 1082A,
anic species (e.g., Azpeitia nodulifer, A. tabularis, Hemidiscus cune- 1082B, and 1082C.
iformis, and Thalassiothrix spp.). Upwelling-related species are com-

mon during highest abundance times in the upper Pliocene sediment MTF '”C"naltion
within Subunit IB (see “Lithostratigraphy” section, this chapter; Core ©) angle
Table 6). 175-1082A-
3H 54 0.74
i SR
PALEOMAGNETISM 6H 110 1.07
7H 91 1.25
. - . . . ) 8H 74 1.15
The investigation of magnetic properties at Site 1082 included the 9H 307 0.98
measurement of bulk susceptibility of whole-core sections and the 10 12 108
natural remanent magnetization (NRM) of archive-half sections. Dis- 12H 246 1.01
crete samples were taken from Hole 1082A. Because of time restric- ﬁﬂ 3%(1) igg
tions, only parts of the discrete samples taken from XCB cores were '
measured on the ship. The Tensor tool was used to orient Cores 175- 1745,j|10823' a1 0.48
1082A-3H through 14H, Cores 175-1082B-4H through 14H, and 5H 144 0.23
Cores 175-1082C-3H through 24H (Table 7). er 22 53
8H 223 0.35
Natural Remanent Magnetization A 120 942
and Magnetic Susceptibility 11H 310 0.54
12H 312 0.64
) 13H 165 0.54
Measurements of NRM were made on all archive-half core sec- 14H 50 0.82
tions from Holes 1082A, 1082B, and 1082C. APC sections from 175-1082C-
Hole 1082A were demagnetized by AF at 10 and 20 mT; XCB sec- i 8 988
tions from Hole 1082A and all sections from Holes 1082B and 1082C 5H 248 0.76
were demagnetized by AF at 20 mT only. Magnetic susceptibility g: 1%2 8-28
measurements were made on whole cores from all holes as part of 8H 202 0.50
MST analysis (see “Physical Properties” section, this chapter). 9H 72 0.62
Above 470 mbsf, the intensity of NRM after 20-mT demagnetiza- 10d 30 987
tion fluctuates between 30and 10 A/m, except for the upper 80 12H 93 0.26
mbsf where it ranges between 10-2 and 103, Below ~470 mbsf, it et 38 922
sharply decreases to between 10~*and 10-5 A/m (Fig. 11, second pan- 15H 220 0.73
€l). Variations of magnetic susceptibility, generally between 0 and 10 %gﬂ gég 8-;9
% 10-° (Sl volume units), do not follow those of the remanent intensity 18H 291 0.73
(Fig. 11, first panel). Susceptibility islow between 200 and 320 mbsf 19H 202 0.57
and high between 350 and 540 mbsf. Diamagnetic materials includ- 2o 23 Pt
ing water, opal, calcium carbonate, or the plastic core liner (void in- 22H 138 0.55
tervals) could be responsible for the slightly negative susceptibility Evth 100 01
values. i

. A magnetic Oyerp” nt wasgenerally removed by 20-mT demagr_1e~ Notes: The orientation parameter (MTF) is the angle in degrees between magnetic north
tization and a primary NRM was measured for al APC cores (Fig. and the double line marked on the center of the working half of the core. The local

11). For XCB cores, however, a significant magnetic overprint re- declination anomaly is 15°W.
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mained after AF demagnetization. Declinations cluster arounty —30(paleointensity; King et al., 1983). The paleointensity during the last
independent of the orientation of the sediments, even where the s&2B0 k.y. is relatively well understood (Yamazaki and loka, 1994,
iments are extensively biscuited (Fig. 11A). This phenomenon is simGuyodo and Valet, 1996), and efforts have been made to establish a
ilar to that observed at Site 1081 (see “Paleomagnetism” sectiopaleointensity curve for the Brunhes Ch(&ent and Opdyke, 1977;
“Site 1081" chapter, this volume), where the magnetic overprint wa¥alet and Meynadier, 1993; Yamazaki et al., 1995). Figure 13 shows
attributed to the coring process. Inclinations, however, show twthe relative remanent intensity at Hole 1082A during the Brunhes
groupings with distinct polarity biases after 20-mT demagnetizationChron after normalization by the magnetic susceptibility. Variations
although the directions are strongly scattered. The scattering is masftthe relative intensity are similar to the documented characteristics
severe below an intensity decrease at about 470 mbsf. One grouping,the paleointensity during the Brunhes Chron; that is, the quasi-
with a bias range of 40to 6C in inclination, is interpreted as re- cyclic intensity lows at ~100-k.y. intervals and a peak in the intensity
versed polarity, and the other grouping, with a bias range 6fte30 just after the Brunhes/Matuyama polarity transition (Valet and Mey-
0°in inclination, is interpreted as normal polarity. Overall, however,nadier, 1993; Yamazaki et al., 1995). Our results suggest that sedi-
the inclinations are biased downward, probably because of a dowments at this site could be useful for the study of detailed paleointen-
ward-oriented magnetic overprint. Normal-polarity intervals (thesity changes, although the assumptions mentioned above must be
Olduvai Subchron, discussed later) occurring from ~165 to 182 mbshoroughly tested by rock-magnetic analyses before the variations
in XCB cores from Hole 1082A and from 164 to 182 mbsf in APCcan be interpreted as paleointensity of the geomagnetic field.

cores from Hole 1082C lend support to the polarity interpretations

based on inclinations from XCB cores (Fig. 11). Preliminary mea-

surements of discrete samples between 370 and 470 mbsf from Hole COMPOSITE SECTION

1082A yielded results similar to the half-core measurements.

Based upon correlations among MST measurements of magnetic
susceptibility, GRAPE density, and Minolta spectrophotometer mea-

We identified the polarity of the NRM from the magnetic declina-Surements, the completeness of the stratigraphic sequence was docu-

tions and inclinations of APC cores and from the inclinations of xCcgNented for the upper 141 mcd at Site 1082. Development of this com-
cores. The magnetostratigraphic interpretation is summarized iPSite depth section follows the procedure described in the“Explana-
Table 8 and displayed in Figure 12. tory Notes” chapter (this volume). All data used for constructing the

There are two possible interpretations (models) for the polarityS@MpOsite section were measured at 2-cm intervals in Cores 175-
chron assignment between ~300 and 460 mbsf (Table 8). The majp82A-1H through 8H and at 4-cm intervals for the remainder of
difference between the two is the position of the top of Chron c2AH0le 1082A, as well as for Holes 1082B and 1082C.

(the Gauss/Gilbert boundary), which is at 390 mbsf in Model 1 ang Magnetic susceptibility, GRAPE density, and color reflectance
at 340 mbsf in Model 2. According to Model 1, the sedimentation ratgchromaticity b¥) parameters were all used to develop interhole cor-

was significantly higher in the earlier part of the Gauss Chron, bd€lations to verify core gaps, though the composite is primarily based
tween ~3.0 and 3.5 Ma, whereas it was lower between ~3.5 and 490N magnetic susceptibility. Natural gamma ray (NGR) emissions
Ma (Fig. 12). In Model 2, the sedimentation rate is rather constant b@ndP-wave velocity were also measured on the MST; however, the
tween ~2.6 and 4.2 Ma, but higher between ~4.2 and 4.8 Ma. ModEparseness (32-cm measurement interval) for NGR and low signal-
1 fits the biostratigraphy better than Model 2 (see “Biostratigraph);o'no'se ratio foP-wave velocity precluded their use in constructing

and Sedimentation Rates” section, this chapter) and is thus adoptilf COMposite section. Measurement quality decreased downhole and
here. required extensive filtering of the data because of core disturbance

The Cobb Mountain event (1.201-1.211 Ma) was identified by a nd gas voids. The filtering procedure is described in the “Composite

intensity decrease and a directional shift at all three holes. The Re€ction” section, “Site 1075” chapter, this volume. o

union event at Hole 1082C also accompanies an intensity decrease H0!€-t0-hole splices constraining intercore gaps for this site were
and a change in direction. Hole 1082B did not reach the depth §XCellent over the entire composite section of 141 mcd (Fig. 14). A
which this event would be expected. The Reunion event may also KQMPOsite record below 141 med was not possible because the bot-
recorded in XCB cores from Hole 1082A; a change in the inclinatiofo™ Of Hole 1082B was reached and recovery was relatively poor for

and a decrease in the intensity at ~200 mbsf is consistent with ti{e XCB-cored portion of Hole 1082A. Although not part of the com-

depth observed at Hole 1082C. podsge Isectlon, maé:jrjetlg susceptibility and chromaticity data are plot-
A complete transitional record of the Brunhes/Matuyama polarityf€d elow 150 med in Figure 14. .

change was identified at Hole 1082C, where the measurement was At Hole 1082C, an interval of 5 m was double-cored in Cores 175-

carried out at 2-cm intervals instead of the routine 5-cm intervals. ThE82C-3H and 4H. Based on magnetic susceptibility, we found an

transitional interval spans 0.4 m (70.5-70.9 mbsf). In the other tW%xcellent correlation of the lower 5 m of Core 3H to the upper 5 m of

Magnetostr atigr aphy

holes, part (at Hole 1082A) or all (at Hole 1082B) of the transitior-"€ 4H, as well as to adjacent Core 175-1082A-3H, despite the dou-
record unfortunately was missing because of a coring gap. IQ coring of lee 1082C. It shou]d be noted that according to the
driller’s depth (in mbsf) recorded in the core log, Core 175-1082C-
Relative Palecintensity During the Brunhes Chron 4H overlaps Core 5H by 5 m.
Gaps between successive cores of the same hole average between
The intensity of NRM can be controlled by the strength of the geol and 2 m at Site 1082. Gaps are not necessarily actual coring gaps.
magnetic field, the concentration of magnetic minerals that carry th€hey may result from the stretching of the mcd scale compared with
NRM, and other rock-magnetic characteristics of sediments includhe mbsf scale as a result of core expansion alone. Between Cores
ing composition, grain-size, and interaction of magnetic minerals. 1£75-1082C-1H and 2H, a large 4.5-m gap exists.
the sediments are uniform rock-magnetically and the concentration Continuous overlap of the composite section of Holes 1082A-C
of magnetic minerals is represented by some rock-magnetic paramgnables the construction of a single spliced record constructed from
ters (e.g., magnetic susceptibility, anhysteretic remanent magnetizaragnetic susceptibility and color reflectance (chromaticity b*; Fig.
tion, and isothermal remanent magnetization), variations of remane#b). The splice is composed primarily of Holes 1082A and 1082B
intensity after normalization by the rock-magnetic parameters can d can be used as a sampling guide to ensure a continuous strati-
interpreted as relative changes of past geomagnetic-field strenggaphic sequence. Tie points between cores of adjacent holes used to
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Figure 11. Magnetic susceptibility (SI) and NRM inten-
sity, declination, inclination, and magnetostratigraphic
interpretation after 20-mT demagnetization for (A) Hole
1082A, (B) Hole 1082B, and (C) 1082C. Black symbols
= Tensor corrected; gray symbols = uncorrected. Polar-
ity shading: black = normal, white = reversed, and gray
= ambiguous.
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Table 8. Magnetostratigr aphic interpretationsfor Site 1082.

Depth (mbsf)
Polarity Age Hole 1082A,  Hole 1082A, Hole Hole Polarity
chron (Ma) Model 1 Model 2 1082B 1082C epoch
Cln 0.00-0.78 0-74 0-71 0-71 Brunhes
Clr.1r 0.78-0.99 74-97 71-95 71-94 Matuyama
Clr.ln 0.99-1.07 97-105 95-105 94-103 Jaramillo
Clr.2r-1n 1.20-1.21 118 118 117 Cobb Mountain
C2n 1.77-1.95 165-182 164-182 Olduvai
C2r.1n 2.14-2.15 196 Reunion
C2An.1n (top) 2.58-3.04 270 Gauss
C2An.1r (top) 3.04-3.11 295-315? 2957 Kaena
C2An.2r (top) 3.22-3.33 340 - Mammoth
C2AnN.3n (top) 3.33-3.58 368 315?
C2Ar (top) 358 390 340 Gilbert
C3n.1n (top) 4.18 415 368-390 Cochiti
C3n.2n (top) 4.48 440? 415 Nunivak
C3n.3n (top) 4.80 460 Sidufjall
C3n.4n (top) 4.98 475 Thvera
C3r (top) 5.23 500
C3An.1n (top) 5.89 540
Note: Time scale used is that of Berggren et a. (1995).
Hole 1082A Relative intensity
0+ —+———— + (NRM/susceptibility)
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Figure 12. Age-depth plots for Hole 1082A, based on magnetostratigraphic m;é‘“
interpretations from Table 8. e
00 T e
construct the splice are given in Table 9. Below 141 med, the relative BIM—T oy
core depths were not adjusted but were simply appended to the com- gol i
posite depth scale. ) ) ) ) )
Because depth adjustments to the whole core are based upon cor- Figure 13. Relative remanent intensity at Hole 1082A during the Brunhes

relation of sedimentary features over a +2-m window, intracore fe¢Chron after normalization by magnetic susceptibility. B/M = Brunhes/
tures outside this window may be offset as a result of core distortior Matuyamaboundary.

Thus, some features in the composite record (Fig. 14) may not be

aligned between adjacent holes of the composite section. Offsets @fganic matter, along with a pronounced contrast in many dissolved
the mcd scale relative to the mbsf scale are given in Table 10. Thespecies distributions between lithostratigraphic Units | and II.
measurements indicate that the composite section is expanded by o )

~10% relative to the mbsf scale (Fig. 16). Alkalinity, Sulfate, and Ammonium

Downcore profiles of alkalinity, sulfate, and ammonium (Fig. 17)
INORGANIC GEOCHEMISTRY through the upper ~100 mbsf record the degradation of organic mat-
ter. Sulfate is completely consumed within the upper 25 mbsf, which
Fifty-seven interstitial water samples were gathered from Holés approximately twice as quickly as at Site 1081. Through this up-
1082A over a depth range from 1.4 to 586 mbsf. Whole-round sanpermost depth interval, alkalinity values increase sharply, and the
ples were sampled at a frequency of one sample per section for tbencentration of ammonium also shows the greatest relative increase.
upper 55 mbsf, one sample per core from 55 to 107 mbsf, and evefykalinity and ammonium eventually reach maxima that are two to
third core thereafter to total depth (Table 11). As with Site 1081, alsthree times those observed at Site 1081.
a deeply drilled site in the same general region as Site 1082, we are After reaching a broad maximum from ~90 to 250 mbsf, alkalinity
able to relate the interstitial water chemistry to a variety of diagenetidecreases steadily to a minimum value of 16.8 mM at the bottom of
processes that reflect not only remineralization of organic matter ithe hole. Through this deeper interval, ammonium concentrations
the shallower sediments, but also compositional changes in the deegso reach maximum values before decreasing toward the boundary
er sediments. As an overall comparison between the two sites, the imetween lithostratigraphic Subunit IC and Unit Il. This decrease most
terstitial water chemistry at Site 1082 records the greater supply dikely indicates cation exchange reactions during clay diagenesis.
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Figure 14. Composite section for Site 1082. Magnetic susceptibility and the color reflectance (chromaticity b*) data are plotted for Holes 1082A (thick black
line), 1082B (gray line), and 1082C (thin black line). The downhole logs are shown in meters composite depth (mcd). Offsets have been applied to data for
Holes 1082B and 1082C for clarity in viewing the composite sections.
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Moreover, within lithostratigraphic Unit |1, ammonium concentra- Ca"* profile at Site 1082 is very similar to that previously observed at

tions increase dramatically to values greater than the maximum ob-
served stratigraphically higher in lithostratigraphic Subunit IB. Be-
cause TOC concentrationsin Unit |1 are lower than those in Subunits

Site 1081, whereas the decrease in dissolve# kigSite 1082 is
more gradual than that at Site 1081. Because dissolv&dsCa-
creasing through the sequence from 50 mbsf to the bottom of the se-

IA and IB (see “Organic Geochemistry” section, this chapter), this inquence at both sites, the contrast in dissolved Metween the two
crease in dissolved ammonium is surprising. It may be related to ttsites likely reflects differences in Ntguptake by clay minerals.
smaller amount of clay in the nannofossil ooze of Unit Il, compared
with the nannofossil clay of Subunit IC (see “Lithostratigraphy” sec-
tion, this chapter). Presumably, the smaller proportional amount of
clay decreases the amount of ammonium that can be removed by ion

Silica and Phosphate

exchange reactions.

Calcium, Magnesium, and Strontium

Concentration profiles of g Mg?, and St reflect processes of
carbonate dissolution and precipitation (Fig. 18). Dissolvédiisr

Dissolved silica increases in concentration rapidly from represen-
tative bottom-water values to a maximum of ~1200 uM at 50 mbsf
(Fig. 19), recording the dissolution of biogenic opal. A slight mini-
mum (~1000 uM) occurs at 100 mbsf, corresponding to a low in the
first-order abundance index of diatom distributions (see “Biostratig-
raphy and Sedimentation Rates” section, this chapter). From 100 to

creases monotonically to the middle of lithostratigraphic Subunit IBrearly 520 mbsf, dissolved silica concentrations increase gradually.
at ~280 mbsf, before increasing the rate of increase to the bottom lofterestingly, dissolved silica does not show a maximum within
the sequence. The deeper gradual increase records continual dissditirostratigraphic Subunit 1B (nannofossil and diatom-rich clay; see
tion of biogenic calcite. Within the uppermost nearly 50 mbsf, dis-'Lithostratigraphy” section, this chapter), despite the greater poten-
solved C& and Md* concentrations decrease by essentially the sam#al source of biogenic silica in this subunit. Dissolved silica decreas-
amount (~8 mM), suggesting that dolomite is precipitating and rees in concentration through lithostratigraphic Unit Il, the nannofossil
moving dissolved Caand Md@* in equal proportions. The dissolved o00ze, likely reflecting the decrease in diatom abundance through this
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Figure 15. Spliced records for magnetic susceptibility and color reflectance (chromaticity b*) plotted in meters composite depth (mcd). Cores from three holes
at Site 1082 have been used for the spliced record: solid black line = Hole 1082A, gray line = Hole 1082B, and dashed line = Hole 1082C.

Table 9. List of splice tie points used to create the continuous “spliced” stratigraphic sequence for Site 1082.

Hole, core, section, Depth Composite depth Whether Hole, core, section, Depth Composite depth Offset
interval (cm) (mbsf) (mcd) tied interval (cm) (mbsf) (mcd) (m)

1082A-1H-5, 90 6.90 6.90 Tieto 1082B-2H-2, 93 6.14 6.90 0.76
1082B-2H-6, 36 11.56 12.32 Tieto 1082A-2H-3, 325 11.13 12.32 1.19
1082A-2H-5, 120 14.80 15.99 Tieto 1082B-3H-2, 31.5 15.03 15.99 0.96
1082B-3H-6, 108 21.78 22.74 Tieto 1082A-3H-3, 26.5 20.37 22.74 237
1082A-3H-7, 78 26.48 28.85 Tieto 1082B-4H-3, 61 26.32 28.85 2.53
1082B-4H-5, 32 29.02 31.55 Tieto 1082A-4H-2, 70.5 28.91 3155 2.64
1082A-4H-7, 4 35.24 37.88 Tieto 1082B-5H-2, 55.5 34.27 37.88 3.61
1082B-5H-5, 56 38.76 42.37 Tieto 1082A-5H-2, 92.5 38.63 42.37 3.74
1082A-5H-7,8 44,78 48.52 Tieto 1082B-6H-2, 84 44.04 48.52 4.48
1082B-6H-6, 96 50.16 54.64 Tieto 1082A-6H-3, 102.5 49.63 54.64 5.01
1082A-6H-5, 120 52.60 57.61 Tieto 1082B-7H-1, 35.5 51.57 57.61 6.04
1082B-7H-5, 100 58.20 64.24 Tieto 1082A-7H-3, 2.5 58.33 64.24 5.91
1082A-7H-7, 30 64.60 70.51 Tieto 1082B-8H-2, 42.5 62.63 70.51 7.88
1082B-8H-4, 12 65.32 73.20 Tieto 1082A-8H-3, 24.5 66.76 73.20 6.44
1082A-8H-8, 4 74.05 80.49 Tieto 1082B-9H-1, 52 70.72 80.49 9.77
1082B-9H-3, 48 73.68 83.45 Tieto 1082A-9H-1, 52 74.82 83.45 8.63
1082A-9H-7, 36 83.46 92.09 Tieto 1082B-10H-2, 31.5 81.53 92.09 10.56
1082B-10H-5, 24 85.94 96.50 Tieto 1082A-10H-3, 114.5 86.89 96.50 9.61
1082A-10H-8, 12 93.16 102.77 Tieto 1082B-11H-1, 90.5 90.11 102.77 12.66
1082B-11H-4, 28 93.98 106.64 Tieto 1082A-11H-1, 118.5 94.49 106.64 12.15
1082A-11H-6, 92 101.57 113.72 Tieto 1082B-12H-1, 22.5 98.93 113.72 14.79
1082B-12H-6, 4 106.24 121.03 Tieto 1082A-12H-4, 72 106.56 121.03 14.47
1082A-12H-7, 92 11111 125.58 Tieto 1082C-13H-4, 92 108.42 125.58 17.16
1082C-13H-5, 60 109.60 126.76 Tieto 1082B-13H-2, 94.5 110.65 126.76 16.11
1082B-13H-7, 28 117.48 133.59 Tieto 1082C-14H-2, 120 115.20 133.59 18.39
1082C-14H-7, 84 122.34 140.73

Note: Thetie points are listed in standard ODP meters below seafloor (mbsf) and meters composite depth (mcd).
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Table 10. Offsets applied to cores from Holes 1082A, 1082B, and 1082C.

Depth Offset Composite depth Depth Offset Composite depth
Core (mbsf) (m) (mcd) Core (mbsf) (m) (mcd)
175-1082A- 55X 504.1 15.66 519.76
1H 0.0 0.00 0.00 56X 513.8 15.66 529.46
2H 7.8 1.19 8.99 57X 523.4 15.66 539.06
3H 17.3 2.37 19.67 58X 533.1 15.66 548.76
4H 26.8 2.64 29.44 59X 542.8 15.66 558.46
5H 36.3 3.74 40.04 60X 552.4 15.66 568.06
6H 45.8 5.01 50.81 61X 562.0 15.66 577.66
7H 55.3 591 61.21 62X 5717 15.66 587.36
8H 64.8 6.44 7124 63X 581.3 15.66 596.96
9H 74.3 8.63 82.93 64X 590.9 15.66 606.56
10H 83.8 9.61 9341
11H 933 1215 105.45 175-1082B-
1H 0.0 0.73 0.73
12H 102.8 14.47 117.27
2H 3.7 0.76 4.46
13H 112.3 15.66 127.96
3H 13.2 0.96 14.16
14H 121.8 15.66 137.46
4H 22.7 253 25.23
15X 128.6 15.66 144.26
5H 322 3.61 35.81
16X 138.3 15.66 153.96
6H 41.7 448 46.18
17X 147.9 15.66 163.56
7H 51.2 6.04 57.24
18X 157.6 15.66 173.26
8H 60.7 7.88 68.58
19X 167.2 15.66 182.86
9H 70.2 9.58 79.78
20X 176.9 15.66 192.56
10H 79.7 10.56 90.26
21X 186.5 15.66 202.16
11H 89.2 12.66 101.86
22X 196.2 15.66 211.86
12H 98.7 14.79 113.49
23X 205.9 15.66 221.56
13H 108.2 16.11 124.31
24X 2155 15.66 231.16 14H 177 16.11 133.81
25X 225.2 15.66 240.86 . . i
26X 234.8 15.66 250.46 175-1082C-
27X 244.4 15.66 260.06 1H 0.0 0.49 0.49
28X 254.0 15.66 269.66 2H 35 4.46 7.96
29X 263.6 15.66 279.26 3H 13.0 494 17.94
30X 2733 15.66 288.96 4H 225 -0.89 21.61
31X 282.9 15.66 298.56 5H 27.0 5.47 32.47
32X 292.5 15.66 308.16 6H 36.5 6.50 43.00
33X 302.1 15.66 317.76 7H 46.0 7.90 53.90
34X 3117 15.66 327.36 8H 55.5 9.40 64.90
35X 3214 15.66 337.06 9H 65.0 9.66 74.66
36X 3275 15.66 343.16 10H 74.5 11.82 86.32
37X 331.0 15.66 346.66 11H 84.0 13.34 97.34
38X 340.6 15.66 356.26 12H 93.5 14.91 108.41
39X 350.3 15.66 365.96 13H 103.0 16.97 119.97
40X 359.9 15.66 375.56 14H 1125 18.63 131.13
41X 369.5 15.66 385.16 15H 122.0 18.63 140.63
42X 379.2 15.66 394.86 16H 125.0 18.63 143.63
43X 388.8 15.66 404.46 17H 134.5 18.63 153.13
44X 3984 15.66 414.06 18H 144.0 18.63 162.63
45X 408.1 15.66 423.76 19H 153.5 18.63 172.13
46X 417.7 15.66 433.36 20H 163.0 18.63 181.63
47X 427.3 15.66 442.96 21H 172.5 18.63 191.13
48X 437.0 15.66 452.66 22H 182.0 18.63 200.63
49X 446.7 15.66 462.36 23H 191.5 18.63 210.13
50X 456.3 15.66 471.96 24H 195.6 18.63 214.23
51X 465.9 15.66 481.56
52X 475.1 15.66 490.76 .
53X 4847 15.66 500.36 Note: The offsets transform ODP standard depth values in meters below seafloor (mbsf)
54X 494.4 15.66 510.06 to meters composite depth (mcd).

portion of the sequence (see “Biostratigraphy and Sedimentatiditar to that observed at Site 1081, although at Site 1081 there was no

Rates” section, this chapter). relationship among the lithostratigraphic unit distributions. Because
Dissolved phosphate concentrations increase with depth withithis decrease in dissolved Kccurs over a depth range similar to the

Subunit 1A, recording the remineralization of organic matter. Theone in which ammonium concentrations decrease, we interpret these

slight inflection change in the increase found between ~20 and 4€boncentration profiles as reflecting deep ion exchange reactions with

mbsf corresponds with a similar pattern in the alkalinity profile andclay.

may reflect a change in organic matter concentration or composition.

After reaching a sharply defined maximum of 161 uM at 69 mbsf, Salinity and Chloride

dissolved phosphate decreases relatively smoothly to ~400 mbsf, be-

low which concentrations are <10 pM. Within the upper reaches of Salinity is greater at Site 1082 than at Site 1081, reflecting the

lithostratigraphic Subunit IB, there appears to be a zone of increasggeater amounts of alkalinity, ammonium, ¥Mgsilica, phosphate,

dissolved phosphate removal (shaded region in Fig. 19). Na’, and K, particularly through the uppermost 300 mbsf (Fig. 21).
Concentrations of dissolved-GEkcord several maxima and minima
Sodium and Potassium through the uppermost 50 mbsf, perhaps recording variationsin bot-

tom-water content during glacia (and interglacial?) periods. From
The concentration of dissolved Niacreases from seawater val- 130 mbsf to the bottom of the hole, dissolved Cl- concentrations
ues to maximum values at depth (Fig. 20). This increase may be rgieadily increase.
cording the release of N&rom clay minerals. The concentration of
K* (Fig. 20) shows some variability in the uppermost 50 mbsf before
remaining essentially constant to ~300 mbsf, below which the con- ORGANIC GEOCHEMISTRY
centration of dissolved ¥decreases dramatically. This decrease only
broadly corresponds with the lithologic boundary between lithostrati- Calcium carbonate and organic carbon concentrations were mea
graphic Subunits IB and IC. This broad pattern in dissolvad 8im-  sured on sediment samples from Hole 1082A (Table 12). Organic
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Figure 16. Core offsets applied to Site 1082 plotted against standard ODP
meters below seafloor (mbsf). A linear 10% growth of meters composite
depth (mcd) compared with mbsf is indicated by an arrow for orientation.
Offsets are plotted for Holes 1082A (circles), 1082B (diamonds), and 1082C
(squares).

matter atomic carbon/nitrogen (C/N) ratios and Rock-Eval pyrolysis
analyses were employed to determine the type of organic matter con-
tained within the sediments. Elevated amounts of gas were encoun-
tered, and routine monitoring of the sedimentary gases was done for
drilling safety.

Inorganic and Organic Carbon Concentrations

Concentrations of carbonate carbon in Site 1082 sediments range
between 10.3 and 0.1 wt%, corresponding to 85.8 and 1.0 wt%
CaCO, (Table 12). The carbonate concentrations vary in two ways:

“Lithostratigraphy” section, this chapter). Subunit IA, a Pleistocene
nannofossil- and foraminifer-rich clay, averages 42 wt% GaCO
Subunit IB is a Pliocene—Pleistocene diatom-rich clay that averages
33 wt% CaCQ Subunit IC is a Pliocene nannofossil clay that con-
tains an average of 52 wt% CagOnit Il, a Miocene—Pliocene nan-
nofossil ooze, averages 67 wt% CaCUThe variations in concentra-
tions reflect varying combinations of changes in delivery of calcare-
ous material, dilution by noncalcareous components, and carbonate
dissolution fueled by oxidation of organic matter.

TOC determinations were done on selected samples of Hole
1082A sediments to estimate the amounts of organic matter in the dif-
ferent lithostratigraphic units (Table 12). Like Ca@0ncentrations,
TOC concentrations change in both short-term and longer term pat-
terns (Fig. 23). Dark-colored sediments have higher TOC values than
light-colored layers. TOC concentrations also differ in Hole 1082A
lithostratigraphic units, averaging 6.16 wt% in Subunit IA, 4.07 wt%
in Subunit 1B, 2.31 wt% in Subunit IC, and 0.71 wt% in Unit Il. The
high TOC concentrations in the subunits of Unit | are a consequence
of the elevated paleoproductivity of the Benguela Current upwelling
system, which has delivered abundant organic matter to the sediments,
and the high accumulation rate of sediments (see “Biostratigraphy and
Sedimentation Rates” section, this chapter), which enhances preserva-
tion of the organic matter.

Organic Matter Source Characterization

Organic C/N ratios were calculated for sediment samples from the
different Site 1082 lithostratigraphic units using TOC and total nitro-
gen concentrations (Table 12). The C/N ratios vary from 18.2 to <1
(Fig. 24). Most of these C/N ratios are intermediate between unal-
tered algal organic matter (5-8) and fresh land-plant material (25-35;
e.g., Emerson and Hedges, 1988; Meyers, 1994). The low C/N ratios
occur in samples that are poor in organic carbon; these values may be
biased by the tendency of clay minerals to absorb ammonium ions
generated during the degradation of organic matter (Mdller, 1977).
The means of the C/N ratios in each lithostratigraphic unit are as fol-
lows: Subunit 1A, 14.9; Subunit 1B, 14.1; Subunit IC, 11.8; and Unit
I, 6.8. Because of their setting under a major upwelling system and
offshore from a coastal desert, it is likely that these organic carbon—
rich sediments contain mostly marine-derived organic matter with
only a minor contribution of detrital continental organic matter. The
C/N ratios that are higher than fresh algal organic matter indicate that
preferential loss of nitrogen-rich, proteinaceous matter and conse-
quent elevation of C/N ratios occurred during settling of organic mat-
ter to the seafloor. Such early diagenetic alteration of C/N ratios is of-
ten seen under areas of elevated marine productivity such as up-
welling systems (Meyers, 1997).

A Van Krevelen—-type plot of the hydrogen index (HI) and oxygen
index (Ol) values indicates that the sediments contain type Il (algal)
organic matter (Fig. 25) that has been altered by microbial processing
during early diagenesis. Well-preserved type Il organic matter has
high HI values (Peters, 1986); these values can be lowered by micro-
bial oxidation (Meyers, 1997). In general, Hole 1082A sediments
having lower Rock-Eval TOC values also have lower HI values (Fig.
26). This relationship confirms that the marine organic matter has
been subject to partial oxidation, which simultaneously lowers TOC
and HI values (Meyers, 1997). Further evidence of substantial
amounts of in situ organic matter degradation exists in the large de-
creases in sulfate and increases in alkalinity and ammonia in the in-
terstitial waters of Site 1082 sediments (see “Inorganic Geochemis-
try” section, this chapter).

The sediment samples have low Rock-Evg), Values (Table

(1) closely spaced changes related to light—dark color fluctuations3), showing that their organic matter is thermally immature with re-
and (2) a general downhole decrease followed by an increase in capect to petroleum generation (Peters, 1986) and therefore is unlikely
centrations (Fig. 22). Sediments at this site are divided into an upptr contain much detrital organic matter derived from erosion of an-
lithostratigraphic unit, which has three subunits, and a lower unit (se@ent sediments from Africa.
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Table 11. Inter stitial water composition for Hole 1082A.

Core, section, Depth Alkalinity Cl~ (titr) CI=(IC) SO,2~ Na* Mg?* ca?* K* H,S0, NH,* PO St
interval (cm) (mbsf) pH (mM)  Sainity (mM) (mM) (mM) (mM) (mM) (mM) (mM) (UM) (UM) (uM) (uM)
175-1082A-

1H-1, 140-150 1.40 7.54 2.016 35.0 549 549 29.00 468 53.43 10.85 12.22 430 221 5 91

1H-2, 140-150 2.90 7.82 3.507 35.0 551 545 28.04 470 53.06 11.09 12.52 489 381 6 92

1H-3, 140-150 4.40 7.75 4.587 35.5 553 551 27.60 476 52.19 10.12 11.97 716 578 9 91

1H-4, 140-150 5.90 7.89 6.246 35.0 553 550 25.67 471 53.59 10.47 11.96 654 776 14 91
1H-5, 153-163 7.53 8.04 35.0 551 553 23.33 52.52 9.50 12.45 732 1,210 23 90

2H-1, 140-150 9.20 8.19 11.556 35.0 554 552 21.29 473 52.74 8.55 12.49 879 1,530 31 91
2H-2, 140-150 10.70 8.14 12.853 35.0 553 555 19.13 472 52.19 7.91 12.30 709 1,605 36 91
2H-3, 130-140 12.10 8.14 16.849 35.0 554 555 17.29 474 52.52 7.40 12.17 938 1,890 42 93
2H-4, 130-140 13.50 8.32 20.342 35.0 555 554 14.45 479 50.37 6.69 11.39 872 2,105 47 93
2H-5, 130-140 14.90 8.25 24.587 35.0 556 553 11.91 491 46.59 4.94 10.70 853 2,283 53 96
2H-6, 130-140 16.30 8.45 25.999 35.0 557 552 8.69 488 46.39 4.49 10.90 938 2,712 59 98
3H-1, 125-140 18.55 8.40 32.239 35.0 559 551 4.10 485 47.73 4.02 10.68 867 3,090 72 105
3H-2, 125-140 19.95 8.34 37.008 35.0 558 553 1.76 490 46.13 2.96 10.79 872 3,519 73 106
3H-3, 125-140 21.35 8.12 36.216 35.0 558 550 0.72 487 45.44 3.15 11.00 919 4,424 93 113
3H-4, 125-140 22.75 7.35 40.825 35.0 559 550 0.13 493 45.34 2.84 11.03 976 4,733 88 116
3H-5, 125-140 24.15 8.34 43.852 35.0 561 555 0.23 492 47.86 2.98 11.14 959 4,710 89 120
3H-6, 125-140 25.55 8.51 35.0 559 552 0.00 46.06 3.16 11.53 1016 5,971 92 120

4H-1, 125-140 28.05 7.35 45.156 35.0 559 542 0.15 493 46.64 3.28 11.42 1061 6,519 86 125
4H-2, 125-140 29.45 8.15 46.793 35.0 559 552 0.13 491 49.09 291 11.32 1004 6,257 90 125
4H-3, 125-140 30.85 7.97 48.302 35.0 555 554 0.00 492 46.61 3.39 11.67 1103 7,114 89 126
4H-4, 125-140 32.25 7.88 43.509 35.0 556 551 0.00 489 45.96 3.02 12.09 1096 7,852 87 125
4H-5, 125-140 33.65 7.96 47.269 35.0 555 553 0.00 494 45.41 2.75 12.27 1061 8,448 82 123
4H-6, 125-140 35.05 7.94 48.064 35.0 556 551 0.00 495 45.80 2.60 11.92 1092 8,400 89 124
5H-1, 125-140 37.55 7.55 43.423 35.0 558 552 1.31 496 44.68 3.22 11.53 1075 8,590 90 99
5H-2, 125-140 38.95 8.23 45.763 35.0 558 550 0.66 496 45.45 2.97 11.86 1137 9,733 88 114
5H-3, 125-140 40.35 7.91 48.316 35.0 556 552 0.93 500 44.41 2.61 12.43 1144 11,210 90 116
5H-4, 125-140 41.75 7.46 47.784 35.0 557 554 0.00 498 44.76 2.75 12.34 1174 10,781 98 120
5H-5, 125-140 43.15 7.35 39.002 35.5 557 553 0.06 485 46.25 2.89 12.23 1075 11,352 95 122
5H-6, 125-140 44.55 8.15 55.135 35.5 557 552 0.13 501 45.94 3.10 12.85 1163 12,733 102 125
6H-1, 125-140 47.05 7.96 55.255 35.5 558 554 0.00 502 45.83 3.40 12.85 1115 12,281 119 126
6H-2, 125-140 48.45 7.94 54.050 35.5 553 552 0.00 492 47.57 3.57 12.97 1125 12,019 116 125
6H-3, 125-140 49.85 8.29 55.272 35.5 549 551 0.00 493 45.89 3.07 13.50 1111 13,829 115 119
6H-4, 125-140 51.25 7.91 57.647 35.5 545 531 0.00 489 47.44 2.93 13.31 1139 13,948 129 125
6H-5, 125-140 52.65 7.32 61.405 35.5 551 552 0.00 498 47.55 3.26 13.37 1122 14,281 131 124
6H-6, 125-140 54.05 7.23 59.400 35.5 551 551 0.00 497 46.86 3.42 13.60 1167 14,210 137 129
7H-3, 135-150 59.65 7.60 68.916 36.0 552 566 0.33 502 49.33 3.68 13.19 1115 14,948 146 131
8H-4, 135-150 69.36 7.15 36.5 551 555 0.00 49.93 3.70 12.77 1049 16,448 161 142

9H-3, 115-130 78.45 7.62 72.381 36.5 553 554 0.01 508 48.47 3.53 13.26 1066 18,614 155 145
10H-4, 115-130 88.39 7.46 74.318 36.5 552 549 0.00 510 47.89 3.74 12.71 1025 17,733 151 153
11H-3, 120-135 97.50 7.02 72.443 36.5 550 548 0.30 513 44.23 3.95 13.62 1089 18,590 145 154
12H-4, 120-135 107.04 7.86 69.061 36.0 549 546 0.00 506 45.22 4.07 13.48 1103 21,400 147 164
15X-2, 135-150 131.07 7.28 75.106 35.5 547 550 0.03 518 40.49 4.66 13.78 1217 23,995 124 183
18X-2, 135-150 160.10 7.38 75.592 36.0 547 548 0.02 521 39.06 4.86 14.12 1217 24,829 106 197
21X-3, 135-150 189.77 7.56 72.590 36.0 550 553 0.08 526 36.13 5.27 13.99 1212 25,567 103 211
24X-3, 135-150 219.61 6.97 71.262 36.0 549 549 0.00 525 35.98 5.32 12.97 1255 23,138 109 228
27X-3, 135-150 248.75 7.89 71.935 36.0 553 556 0.06 530 35.25 5.89 13.34 1286 25,281 87 244
30X-3, 135-150 277.65 7.86 61.543 35.5 559 555 1.56 528 35.56 5.70 13.39 1271 24,210 66 208
33X-3, 139-154 306.49 7.89 61.730 35.5 563 565 0.09 539 31.01 5.57 13.18 1399 25,567 53 286
37X-3, 135-150 334.04 7.91 55.398 35.5 564 574 0.04 534 29.88 6.18 13.74 1323 24,305 36 304
40X-5, 135-150 365.04 7.86 50.650 35.5 565 565 0.00 536 26.89 6.40 12.95 1501 24,019 25 344
43X-3, 135-150 392.34 7.87 39.724 35.0 569 571 0.00 537 23.89 5.75 12.43 1290 22,400 11 352
46X-2, 135-150 420.55 7.21 35.876 35.0 572 575 0.08 534 23.97 7.05 11.52 1321 20,924 8 405
50X-4, 135-150 461.61 7.02 31.369 34.5 578 584 0.15 535 23.51 8.50 10.62 1222 18,043 5 482
53X-3, 135-150 489.05 7.20 34.0 585 592 0.00 23.97 7.82 10.39 1401 16,995 6 448

56X-4, 135-150 518.78 6.96 24.010 35.0 589 601 0.00 543 21.07 8.90 9.31 1470 27,257 4 574
60X-4, 135-150 557.59 6.96 19.971 35.0 595 601 0.12 539 24.29 9.83 7.90 1231 25,424 4 580
63X-4, 135-150 586.15 6.95 16.788 35.0 598 607 0.00 536 24.54 11.12 7.33 1189 23,852 3 626

Notes: CI- (titr) = analyzed by titration and CI~(IC) = analyzed by ion chromatography. Empty cells = not analyzed.

Headspace Gases tions begin to rise (see “Inorganic Geochemistry” section, this chap-
. . . ter), inasmuch as Claypool and Kvenvolden (1983) observe that the
Relatively high amounts of hydrogen sulfide, methane, and CO,  presence of interstitial sulfate inhibits microbial methanogenesis in
were found in sediments from Site 1082. The odor of hydrogen sul- marine sediments.
fide was noted in Cores 175-1082A-2H through 13H (1.5-120 mbsf), Natural gas analyses determined that the most abundant gas was
and detectable concentrations of this gas were occasionally fouQ§b2 and that headspace concentrations of this gas remained high
throughout Hole 1082A (Table 14). Total gas pressures became greffep in Hole 1082A (586 mbsf; Fig. 28). Cragg et al. (1992) report
enough in sediments below Core 175-1082A-2H (17 mbsf) to requirgye existence of viable microbes to depths of ~500 mbsf in the sedi-
pferforatlng the core liner to relieve the pressure and prevent eXc6$ents of the Japan Sea. The abundance of biogenic gases in sedi-
Siveé core expansion. ments from Site 1082 suggests the presence of viable microbial com-

Methane (G) first appears in headspace gas samples of Holg, nities to similar sub-bottom depths on the Walvis Ridge.
1082A sediments at 4.5 mbsf. Concentrations become significant in

sediments below 20 mbsf (Fig. 27). As at Site 1081, high methane/

ethane (Q'C,) ratios and the absence of major contributions of higher PHYSICAL PROPERTIES

molecular weight hydrocarbon gases (Table 14) indicate that the gas

is biogenic, as opposed to thermogenic, in origin. A biogenic origin Index properties (gravimetric wet bulk density, porosity, and
of methane is supported by the disappearance of interstitial sulfatembisture content) were generally determined on one or two samples
approximately the same sub-bottom depth where methane concentfaelume = ~10 cr#) per working-half section on all cores from Hole
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Figure 17. Downcore profiles of dissolved alkalinity, sulfate, and ammonium Figure 19. Downcore profiles of dissolved silica and phosphate at Site 1082
at Site 1082 (solid lines with open circles). Lithostratigraphic subunitsshown  (g)jq lines with open circles). Profile measured at Site 1081 (dotted lines) is
on right-hand bar. Profile measured at Site 1081 (dotted lines) is shawn for shown for comparison. Lithostratigraphic subunits shown on right-hand bar.

comparison. Arrows = mean ocean-bottom-water values taken from Millero Shaded region = depth zone of increased dissolved phosphate removal.
and Sohn (1992). Arrows = mean ocean-bottom-water values taken from Millero and Sohn
(1992).
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Figure 18. Downcore profiles of Ca?*, Mg?*, and Sr?* at Site 1082 (solid 600 L]

lines with open circles). Lithostratigraphic subunits shown on right-hand bar.
Profile measured at Site 1081 (dotted lines) is shown for comparison. Arrows ~ Figure 20. Downcore profiles of dissolved Na® and K* at Site 1082 (solid
= mean ocean-bottom-water values taken from Millero and Sohn (1992). lines with open circles). Profile measured at Site 1081 (dotted lines) is shown
for comparison. Lithostratigraphic subunits shown on right-hand bar. Arrows

1082A using Method C (see “Explanatory Notes” chapter, this vol = mean ocean-bottom-water values taken from Millero and Sohn (1992).
ume).

Other shipboard physical properties measurements included deter- .
mination of compressionalP{wave) ultrasonic velocity, density, Multisensor Track
magnetic susceptibility, and natural gamma radiation with the MST
system on whole-round sections of cores from each hole (see “Explan- P-wave velocities (Fig. 29), GRAPE density (Fig. 30), and mag-
atory Notes” chapter, this volume). netic susceptibility (Figs. 31A) were determined every 2 cm for the

Compressional R-wave) velocity and undrained vane shear first nine cores (0-90 mbsf); natural gamma radiation was measured
strength measurements were conducted on the working half of evewith a sampling period of 30 s at 30-cm resolution during that depth
section from Hole 1082A. Sampling resolution was one or two saminterval (Figs. 31B). MST data are included on CD-ROM (back pock-
ple points per section. For the discréevave measurements, the et, this volume). Below 90 mbsf, the resolution was reduced to 32 cm
modified Hamilton Frame was used to determine ultrasonic velocifor the latter, whereas the other sensors were run at 4-cm resolution.
ties. Thermal conductivity was measured on every second section @ompressional velocities were recorded at a threshold of 100 incre-
every core from Hole 1082A. mental units to exclude weaker signals from the profile. No signals
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Figure 21. Downcore profiles of salinity and dissolved Cl~ at Site 1082 (solid
lines with open circles). Profile measured at Site 1081 (dotted lines) is shown

for comparison. Lithostratigraphic subunits shown on right-hand bar. Arrow
= mean ocean-bottom-water value taken from Millero and Sohn (1992).

were recorded with the MST P-wave logger below 30 mbsf because
of numerous cracks and voids within the cored sediments (Fig. 29).
MST P-wave values appear to be systematically lower than discrete
velocity values, but they reveal some correlation.

Magnetic susceptibility (Figs. 31A) and natural gamma radiation
(Figs. 31B) correlate well over the entire depth range of 600 m, al-
though on asmaller depth scale, differences between the two profiles
are apparent. GRAPE density and index properties wet bulk density
fit very well together (Fig. 30), athough the index properties values
are generally higher. This difference can be attributed to gas expan-
sion affecting most parts of each core and reducing the total sediment
volume measured with the GRAPE. All physical properties data sets
reveal clear and pronounced cyclicities, opening opportunitiesfor fu-
ture high-resolution studies. However, thorough editing will be re-
quired to correct for sediment deformation caused by gas expansion,
to combine parallel holes, and to prepare data for time-series analysis
methods.

Velocities

Discrete velocities range from 1520 to 1605 m/s between 0 and
48 mbsf. The P-wave logger of the MST generated lower values
down to 30 mbsf, where signal attenuation becomes too high to de-
terminefirst arrivals (Fig. 29). The discrete velocity profile correlates
well with the undrained vane shear strength values, which may give
an indication of the sediment deformation during core retrieval
caused by gas expansion (Figs. 29).

Index Properties

Results of discrete measurements of wet bulk density, porosity,
and moisture content are presented in Figures 32A, 32B, and 32C, re-
spectively (also see Table 15 on CD-ROM, back pocket, this vol-
ume). The density values vary between 1250 and 1800 kg/m?. The
overall trend of the wet bulk density profile shows increasing values
because of compaction. However, asmooth long-term variability ex-
istsin the advanced APC section. A decrease in wet bulk density can
be identified (e.g., from 40 to 80 mbsf), indicating a major composi-
tional change.

SITE 1082

In general, porosity and moisture profiles show the expected in-
verse correlation with the density curve. Porosities decrease from
82% in the top section to 50% at 530 mbsf (Fig. 32B), and moisture
content varies between 65% at the top of Hole 1082A and 30% to 530
mbsf (Fig. 32C).

Thermal Conductivity

The thermal conductivity profile (Figs. 31C) at Hole 1082A was
measured in every second core section (see “Explanatory Notes”
chapter, this volume). The profile shows a better degree of similarity
with the magnetic susceptibility (Figs. 31A) than with the natural
gamma radiation profile (Figs. 31B).

Vane Shear Strength

Undrained vane-shear measurements were performed in the bot-
tom part of each core section. The profile between 0 and 200 mbsf
shows a gradual increase in vane shear from the top of Hole 1082A
to 100 mbsf, followed by a decrease in shear strength. The low shear-
strength values below 118 mbsf are probably related to the change
from APC to XCB drilling. XCB cores are generally biscuited and
contain a surplus of pore fluid as an effect of the drilling process. Fig-
ure 31A-D shows a comparison of shear strength with magnetic sus-
ceptibility, natural gamma radiation, and thermal conductivity. Local
maxima in shear strength are usually found in the middle of each sec-
tion. Lower values coincide with the top and the bottom of each sec-
tion where gas expansion may have changed the sediment structure
most.

DOWNHOLE LOGGING

Hole 1082A was logged with a full suite of sensors to continuously
characterize the sedimentary changes, to correlate and compare the
lithostratigraphy with that for Hole 1081A, and to provide data for
core-log integration (coring disturbance) and correlation with the seis-
mic profile using synthetic seismograms.

L ogging Operations

Hole 1082A was logged with four different tool strings. The first
tool string (seismostratigraphy) included the NGT, DIT, and TLT
sondes. The second tool string (lithoporosity) included the NGT, neu-
tron porosity, gamma density, and TLT sondes. The third tool string
(FMS, 2 passes) included the NGT, inclinometry, and FMS sondes.
The fourth tool string (GHMT) included the NGT, magnetic suscep-
tibility, and vertical component magnetometer sondes. The logs were
run uphole from 600 mbsf (total depth) to pipe at 64 mbsf; the two
first runs were logged to the seafloor. Natural gamma radiation is the
only parameter measurable through the pipe, but it should be inter-
preted only qualitatively in this interval. For each run, the pipe was
set at 93 mbsf and pulled up to ~64 mbsf during logging. The wireline
logging heave compensator was started immediately upon entering
the hole.

Data Quality and General Results

Hole 1082A is characterized by a regular hole diameter size of
~10to 11 in with numerous small enlargements from 530 to 120 mbsf
(see caliper measurements; Fig. 33). Above and below this interval,
the hole conditions are degraded, and some of the downhole measure-
ments are affected by wide enlargements at the bottom and by wash-
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SITE 1082

Table 12. Percentages of inorganic and total carbon, total nitrogen, and total sulfur in sediment samples from Hole 1082A.

Core, section, Depth IC CaCO; TC TOC TN TS CIN Core, section, Depth IC CaCO; TC TOC TN TS CIN
interval (cm)  (mbsf) (Wt%) (Wt%) (wt%) (wt%) (wt%) (wt%) (atomic) interval (cm)  (mbsf) (wt%) (wt%) (wt%) (wt%) (wWt%) (wt%) (atomic)
175-1082A- 24X-1,46-47 21596 448 373
Subunit |A - Pleistocene nannofossil- and foraminifer-rich clay 24X-3,46-47 21872 499 416 795 29 028 097 124
1H-1, 46-47 046 803 66.9 24X-5,46-47 22175 298 248
1H-3, 46-47 346 616 513 1183 567 058 065 115 -1, 46- 22566 379 315 1043 664 049 163 16.0
1H-5, 46-47 646 6.13 511 25X-3, 46~ 22864 461 384
2H-1, 46-47 826 592 493 - - 23526 378 315

é%é%33333333333é%333333#33333333333333333%%

23826 246 205 585 339 026 086 150
24126 286 238
24486 185 154 836 651 048 201 157
24786 0.10 0.8
25083 218 182
25446 317 264
25746 390 325 751 361 030 110 140
260.36 387 322
264.06 286 238
267.06 450 375
270.06 398 332 761 362 034 140 125
27376 471 39.2
276.76 3.78 315
279.76 194 16.2 566 372 029 112 152
28336 291 242
28538 355 296
288.02 460 383 794 333 029 099 135
29296 448 373
29596 6.15 512 813 199 019 066 124
29896 3.70 30.8
30256 4.18 348
30556 353 294
308.60 167 139 510 343 026 171 154
312.16 567 473
31518 539 449 742 203 018 060 134
321.86 651 543
32486 586 488 825 239 022 064 129
32786 559 465
32796 421 351
33315 452 376 888 436 033 119 153
336.15 457 381
341.06 422 352 716 294 026 09 130
34406 595 496
347.06 417 347
350.75 453 378 768 315 028 094 130

2H-3, 46-47 1126 719 599 1037 318 029 052 131
2H-5, 46-47 1406 7.82 65.2

3H-1, 46-47 17.76 395 329

3H-3, 46-47 2056 522 435 889 367 035 109 122
3H-5, 46-47 2336 272 227

4H-1, 46-47 2726 724 603

4H-3, 46-47 3006 790 658 1114 324 027 056 142
4H-5, 46-47 3286 753 627

5H-1, 46-47 36.76 916 763

5H-3, 46-47 3956 690 575 955 265 024 091 129
5H-5, 46-47 4236 751 625

5H-5, 80-81 4270 748 623 1050 302 026 070 138
5H-6,112-113 4442 594 495 11.03 510 040 148 147
5H-7, 30-31 4500 785 654 1130 345 029 087 141
6H-1, 46-47 4626 6.06 505 1034 428 038 129 131
6H-2, 65-66 4785 689 574 1013 325 029 094 132
6H-3, 46-47 4906 625 521 1073 448 036 120 146
6H-3, 65-66 4925 634 528 1063 429 036 120 139
6H-4, 6-7 50.06 461 384 1040 579 047 185 144
6H-4, 65-66 5065 500 417 990 490 041 164 139
6H-4,110-111 51.10 445 371 1206 761 056 204 158
6H-5, 7-8 5147 435 363 1208 773 056 201 161
6H-5, 65-66 5205 182 152 1415 1233 087 307 166
6H-5,104-105 5244 648 539 1000 353 031 104 133
6H-6, 20-21 5300 493 411 1241 748 052 181 170
6H-6,100-101 53.80 281 234 1223 941 067 254 165
6H-7, 20-21 5440 291 242 1220 930 066 246 165
6H-7, 60-61 5480 225 187 1295 1070 093 316 134
7H-1,9-10 5539 375 312 861 48 039 204 145
7H-1, 56-57 5586 346 288 899 553 046 216 142
7H-3, 23-24 5853 384 320 929 545 042 188 152
7H-3,104-105 5934 38 323 976 589 045 208 154
7H-4, 23-24 60.03 369 308 1059 689 050 202 163
7H-4, 89-90 60.69 0.87 72 1695 1608 104 430 182
7H-4,103-104 6083 194 161 1399 1205 083 344 170
7H-5, 69-70 6199 270 225 1231 961 064 254 176 360.78 4.90 409

7H-6, 45-46 6325 815 679 1171 355 028 079 151 36415 375 312 761 387 032 117 142
7H-6, 129-1. . X .4 10. 7. 52 214 16 ; . :

8H-g: 46-94730 gggg ggg 3(1)6 0.98 34 05 6.6 Subunit IC - Pliocene nannofossil clay44 ;

41X-1,46-47  369.96 5.37 .
8H-5, 46-47 6997 284 236 1052 768 054 219 167 ’
8H-5 119120 7070 533 444 41X-3,46-47 37296 654 544 1130 476 070 258 8.0

OH-1, 46-47 7476 698 582 41X-3,120-121 373.70 117 9.7

41X-4 46-47 37446 401 334

OH-5.46-47 8056 514 429 1068 553 040 117 163 :

s e 3t by B 3 0 WE S 42X-146-47 37966 730 608 897 166 019 119 104
38266 681 567

11H-1 4647 9376 404 337 36266 681 67

11H-3.4647 9676 701 584 1244 544 040 126 161 : : :

11H-5,46-47 9961 496 413 B2 28 R om am o0 15 140

12H-2. 4647 10360 271 226 636 364 032 174 132 : : : : : : : :
30445 715 595

12H-3 4647 10497 291 243 Fass I =8

12H-5 4647 10765 284 236 : : :

SRS RN RN S RS RN RS S RN RN S S RN RN RS RN RN RS S RN RN RS RS RN RS RS RS RN RS RS RS RS RS RS RN

558888 YS8E B8 LB EEEEERRSESNEERNENNNEEELY
RIZRXXIIRRIIIIRRRERIAEASIRIKRIRRRRIIIIKRRRK

IS

42X-3, 46-47

42X-5, 46-4

43X-1, 46-4

43X-3, 46-4

43X-5, 46-47

44X-1, 45-46

44X-3,46-47 401.86 7.81 65.0 917 136 015 055 109

Subunit IB - Pliocene-Pleistocene diatom-rich clay 44X-5,46-47 40486 880 733

13H-1,46-47 11276 409 34.1 45X-1,46-47 40856 7.28 60.6
13H-3, 46-47 11488 372 310 809 437 0.40 177 129 45X-3,46-47 41156 732 610 909 177 017 015 121
13H-5, 46-47 11759 547 456 45X-5,46-47 41440 583 486 791 208 021 08 114
14H-1, 46-47 12226 6.77 56.4 939 262 024 09 129 46X-1,46-47 41816 499 416 875 376 0.30 110 146
14H-3, 46-47 12526 369 30.7 6.71 3.02 0.26 123 137 46X-3,46-47 42116 470 39.1 674 204 020 09 116
14H-4, 140-141 127.70 454 378 948 494 039 147 149 46X-5,46-47 42310 591 493
14H-4,149-150 127.79 437 364 1020 583 042 155 164 47X-1,46-47 42776 7.06 58.8 897 191 017 058 131
14H-5, 10-11 12790 439 365 1029 590 0.44 168 158 47X-3,46-47  430.76 498 415 852 354 028 128 148
14H-5, 20-21 128.00 4.03 335 945 543 0.42 200 151 48X-1,46-47 43746 7.24 60.3 867 143 015 059 113
14H-5, 30-31 12810 382 318 942 560 041 161 158 48X-3,46-47 44046 7.81 651 862 080 012 044 75
14H-5, 40-41 12820 5.63 46.9 853 291 027 096 125 49X-1,46-47 44716 7.07 589
14H-5, 50-51 12830 586 488 49X-3,46-47  450.22 6.27 522 770 143 017 098 9.9
15X-1, 46-47 129.06 590 49.1 884 294 027 124 129 49X-5,46-47 45330 647 539 823 176 018 088 114
15X-3, 46-47 131.68 335 279 722 387 0.33 141 136 50X-3,46-47 459.22 6.69 557 894 225 020 060 130
15X-4, 45-47 13277 249 208 50X-5,46-47 46222 476 39.7 6.76 200 0.23 100 103
16X-1, 46-47 138.76 6.12 51.0 9.80 368 0.31 1.02 137 51X-1,46-47  466.36 520 433 933 414 028 115 174
16X-2, 10-11 13990 396 33.0 51X-3,46-47  469.36 755 629 902 147 015 027 113
%gi_g igi? ﬁggg ggg ﬁz 1028 623 045 152 161 Unit Il - Miocene-Pliocene nannofossil ooze

16X-3 130-131 14260 580 483 827 247 023 055 127 52X-1,46-47 47556 896 747

52X-3,46-47 47815 868 723 965 098 012 056 9.8
16X-3, 145-146 142.75 6.67 555 894 228 021 072 126 ’
16X-5,46-47 14476 368 306 52X-5,46-47 48115 886 738 948 062 011 012 6.7

17X-1.4647 14836 350 291 889 540 043 159 148 53X-1,104-105 48574 706 588 782 076 012 044 76

53X-3,46-47 488.16 835 69.6
18X-1,46-47 15806 171 143 673 502 044 184 132 :
18X.3.4647 16071 289 241 53X-5,46-47 49116 7.55 629 803 048 011 015 51

54X-1,46-47 49486 7.31 60.9
19X-2,46-47 16797 204 170 627 423 035 156 140 ’
20X-5,46-47 18220 142 119 593 451 035 172 149 54X-3,46-47 497.04 630 525 727 09 014 025 8.2

X3 aay 1555 1% o3 cos 4me onm 18 1a% 5UX-546-47 50004 640 533 856 216 019 029 134
B5X-1,46-47 50456 552 460 660 107 013 043 97
22X-1,4647 19666 308 252 SX-Ldgdr  Suse 582 450
20X-3,46:47 19928 317 264 610 294 024 086 141 : 2L 5 :
B5X-5,46-47 51021 623 519
N oAl oo 2ol B 781 054 206 170 B6X-1, 4647 51426 678 565 714 037 010 030 42
: 52 L 4 086 78 054 2 : B6X-3,46-47 51639 722 602
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Table 12 (continued).

Core, section, Depth IC CaCO; TC TOC TN TS CIN
interval (cm)  (mbsf) (Wt%) (Wt%) (wt%) (wt%) (wt%) (wt%) (atomic)
56X-5,46-47 51939 691 575 831 141 014 046 113
57X-3,46-47 52649 659 549 778 119 014 027 9.7
57X-5,46-47 52949 692 577 872 179 020 081 107
58X-1,46-47 53356 7.83 65.2
58X-3,46-47 53656 775 646 846 071 009 013 9.5
58X-5,46-47 53956 7.74 645 830 056 009 021 7.2
59X-1,47-48 54327 9.07 755 944 037 007 010 6.1
50X-3,49-50 54629 923 769 941 018 006 014 35
59X-5,48-49 54924 943 78.6
60X-1,21-22 55261 9.08 756 1009 066 011 0.29 7.0
60X-3,50-51 55524 9.09 757
60X-5,45-46 55819 898 748 949 051 008 023 7.8
61X-1,46-47 56246 1031 858
61X-3,46-47 56536 9.73 811 977 004 006 023 0.7
61X-5,46-47 56833 952 793 955 003 006 021 0.6
62X-1,46-47 57216 798 665 821 023 008 063 34
62X-3,46-47 57516 849 70.7
62X-5,46-47 57816 7.39 615 764 025 009 100 33
63X-1,46-47 58176 846 705
63X-3,46-47 58376 858 715 898 040 010 027 4.9
63X-5,46-47 586.76 9.13 76.1
64X-1,46-47 59136 7.83 65.2
64X-3,38-40 59428 9.14 76.1
64X-5,42-44 59732 7.75 646 826 051 011 055 5.6

Notes: IC = inorganic carbon; CaCO; = calcium carbonate; TC = tota carbon; TOC =
total organic carbon; TN = total nitrogen; TS = total sulfur; and C/N = carbon/nitro-
gen ratio. TOC concentrations are calculated from the difference between IC and
TC concentrations. C/N ratios are calculated from TOC and TN concentrations and

are given as atom/atom ratios.
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Figure 22. Concentrations of CaCOs in sediments from Hole 1082A.
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Figure 23. Concentrations of TOC in sediments from Hole 1082A.
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Figure 24. Comparison of organic matter C/N ratios and TOC concentrations
of sediments from Hole 1082A. The correspondence between increases in
both parameters indicates that preservation of marine organic matter during
early diagenesis is important to enhancing the organic carbon richness of
sediments on the Walvis Ridge.

partially fit with the main features observed in the downhole mea-
surements. The boundary between lithostratigraphic Subunits ID and
IC at 475 mbsf is identified in the log data as a sharp increase in gam-

logging measurements in the 530-120 mbsf interval are of reliablma-ray intensity (potassium and thorium), magnetic susceptibility,

quality.

and uranium (U) content (Fig. 33). At the boundary between Subunits

The lithologic succession recovered from Hole 1082A is condD and IC, the downhole measurements show a 30-m-thick interval
trolled mainly by changes in the nature and intensity of biogenic profrom 500 to 470 mbsf characterized by low gamma-ray intensity, re-
duction vs. the type and amount of detrital input and is characterizesistivity, magnetic susceptibility, and U content and by high velocity
by large changes in sediment composition and compaction, whicind density. In the middle of this layer (~490 mbsf), the signals are
should be reflected in the log physical properties measurements. Thdeminated by the presence of two thick dolomitic layers. Similarly,
lithostratigraphic boundaries defined from core observation anthe increased opal content of Subunit IB is reflected in the downhole
smear-slide studies (see “Lithostratigraphy” section, this chaptereasurements above 320 mbsf. This depth is marked by a major
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Figure 25. Rock-Eval Van Krevelen—type diagram of sediments from Hol

Table 13. Results of Rock-Eval pyrolysis analyses of sediments from
Hole 1082A.

Core, section, Depth TOC T inax
interval (cm)  (mbsf) (wt%) S S; S; (°C) HI Ol

175-1082A-

Subunit IA - Pleistocene nannofossil- and foraminifer-rich clay
1H-3, 46-47 346 567 282 2641 6.96 412 465 122
4H-3, 46-47 30.06 3.24 097 1324 4.13 412 408 127
5H-7, 30-31 4500 345 1.12 16.21 4.74 413 469 137
6H-5, 65-66 52.05 12.33 3.15 47.14 7.34 409 382 59
6H-7, 60-61 54.80 10.70 13.44 71.79 1051 401 670 98
7H-1, 9-10 55.39 4.86 1.82 2260 6.68 411 465 137
7H-3, 23-24 5853 545 3.39 28.12 7.16 400 515 131
7H-3, 104-105 59.34 589 216 3228 7.49 414 548 127
TH-4, 23-24 60.03 6.89 261 37.37 8.03 410 542 116
7H-4, 89-90 60.69 16.08 10.49 89.76 12.83 408 558 79
7H-4, 103-104 60.83 12.05 547 70.07 12.07 411 581 100
7H-5, 69-70 61.99 9.61 4.63 50.21 11.70 407 522 121
7H-6, 45-46 63.25 355 177 1837 7.60 410 517 214

11H-3, 46-47 96.76 544 207 29.09 7.41 404 534 136

Subunit IB - Pliocene-Pleistocene diatom-rich clay
14H-1, 46-47 12226 262 053 9.48 5.70 415 361 217
14H-3, 46-47 12526 3.02 0.83 9.91 498 407 328 164
14H-4, 140-141 127.70 4.94 1.66 27.08 6.11 409 548 123
14H-4, 149-150 127.79 5.83 4.03 34.58 6.61 398 593 113
14H-5, 10-11 127.90 5.90 1.29 16.44 495 408 278 83
14H-5, 20-21 128.00 5.43 221 2561 6.11 402 471 112
14H-5, 30-31 128.10 5.60 1.24 24.92 6.68 413 445 119
14H-5, 40-41 128.20 291 0.69 1214 542 414 417 186
15X-1, 46-47 129.06 2.98 0.79 1357 486 413 455 163
25X-1, 46-47 225.66 6.64 241 3498 6.49 403 526 97
31X-5,46-47  288.02 3.33 0.84 1331 495 409 399 148
37X-3, 46-47 333.15 4.36 212 20.67 491 399 474 112

Subunit IC - Pliocene nannofossil clay

€ 46X-1, 46-47 418.16 3.76 0.76 16.35 5.16 415 434 137

1082A. Organic matter appears to be type Il algal material that has been vari47X-1, 46-47  427.76 191 039 6.46 3.70 413 338 193

ably oxidized. HI = milligrams of hydrocarbons per gram of organic carbon

Ol = milligrams of CQ per gram of organic carbon.

800

700

o“'
S,
LY
[ ]
[ ]
[

Hydrogen Index
w
o
o
e EREERmEE
[ ]
o &°
e®
[}

T | |
10 15
TOC (wt%)

o
al
N
o

Figure 26. Comparison of Rock-Eva HI values and TOC concentrations of
sediments from Hole 1082A. The correspondence between increases in both
parameters indicates that preservation of marine organic matter is important
to enhancing the organic carbon richness of sediments on the Walvis Ridge.

change in the downhole measurements toward lower values, except
for the U content, which progressively increases from 320 mbsf. Be-
tween 320 and 180 mbsf, the gamma-ray intensity, whichiswell cor-
related with the U content, has alower frequency signal. Thisfact is
associated with the low resistivity in this interval of opal-rich sedi-

. 47X-3, 46-47 430.76 354 0.73 1456 3.95 413 411 111
' 50X-3, 46-47 459.22 225 048 746 3.20 415 331 142

Unit Il - Miocene-Pliocene nannofossil ooze
54X-5, 46-47 500.04 2.16 045 566 3.58 420 262 165
56X-5, 46-47 519.39 141 032 379 280 415 268 198
57X-5, 46-47 529.49 179 042 6.80 267 415 379 149

Notes: TOC = tota organic carbon; HI = hydrogen index; and Ol = oxygen index. Units
of the various Rock-Eval parameters are given in the “Organic Geochemistry” sec-
tion of the “Explanatory Notes” chapter (this volume).

Thirteen layers, characterized by very high velocity, resistivity,
and density and by low gamma-ray intensity, were tentatively identi-
fied as dolomite or authigenic carbonate layers (Fig. 34). Only three
dolomitic layers were visually identified in the cores (see “Litho-
stratigraphy” section, this chapter) probably because of incomplete
recovery with the extended core barrel. Because of their high resis-
tivity, the position and thickness of the dolomitic layers can be clearly
identified on the FMS images. Dolomitic layers are present in the en-
tire logged interval but are particularly concentrated in the lower half.

The temperature tool measures borehole fluid temperature, which
can be used to estimate downhole thermal gradients provided that the
data reflect borehole, rather than in situ formation, temperature. The
results suggest a downhole thermal gradient 8CA3n, an estimate
which is low because of the cooling effect of circulation during drill-

ing.

Correlation Between Holes 1081A (Walvis Ridge)
and 1082A (Walvis Basin)

The downhole measurements of the two neighboring holes are
very similar, despite the higher sedimentation rate observed at Site
1082 in the Walvis Basin. Both general trends and details can be cor-

ment (see “Biostratigraphy and Sedimentation Rates” section, thielated and allow the establishment of a reliable depth-to-depth cor-
chapter) and suggests a higher sedimentation rate. The velocity arelation, as shown by the gamma-ray intensity curve (Fig. 35). Most
density also exhibit a regular decrease uphole, with a step at 320 the parameters show the same range of variation at the two holes,
mbsf, caused by progressive compaction of the sediment with depthith the exception of gamma-ray intensity and U content, which are
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Table 14. Results of headspace gas analyses of sediments from Hole 1082A.

Core, section,  Depth C, CO, C= C, H,S Cs= C;
interval (cm)  (mbsf)  (ppmv)  (ppmv)  (ppmv)  (ppmv)  (ppmv)  (ppmv  (ppmv)  Cy/C,
175-1082A-
1H-2, 0-5 1.50 3 1,513 14
1H-3,0-5 3.00 6 3,397 0.7 0.7 20 03 8
1H-4, 0-5 450 118 24,581 14 14 1.0 84
1H-5, 0-5 6.00 13 29,513 13 09 0.7 14
2H-3, 0-5 10.80 35 12,862 0.1 0.5 15 70
2H-4, 0-5 12.20 322 43,198 11 1.3 0.5 248
2H-5, 0-5 13.60 116 49,725 21 21 15 55
2H-6, 0-5 15.00 150 43534 2.7 2.8 0.7 1.2 54
2H-7,0-5 16.40 247 61,950 1.8 24 0.7 103
3H-2, 0-5 18.70 800 75,504 15 29 0.8 276
3H-3, 0-5 20.10 2,955 28,480 1.0 2,955
3H-4, 0-5 21.50 9,351 81,913 2.8 52 0.7 1.3 1,798
3H-5, 0-5 2290 20113 81,120 2.8 6.3 2.8 3,193
3H-6, 0-5 2430 28,728 110,359 0.8 48 19 1.0 5,985
3H-7,0-5 2570 36,760 130,824 15 5.9 16 6,231
4H-2, 0-5 28.20 21,630 58,284 0.5 3.2 0.8 6,759
4H-3, 0-5 29.60 25,500 38,120 0.2 2.8 22 0.6 9,107
4H-4, 0-5 31.00 31,592 82,381 0.8 3.8 0.9 8,314
4H-5, 0-5 3240 36693 52,156 17 5.7 24 6,437
4H-6, 0-5 3380 83199 83,032 30 9.9 0.8 33 8,404
4H-7,0-5 3520 70468 81,325 31 9.2 0.9 33 7,660
5H-2, 0-5 37.70 19,558 92,638 0.7 29 0.9 6,744
5H-3, 0-5 39.10 14,987 43,427 1.9 0.4 7,888
5H-4, 0-5 40.50 21,938 79,215 21 4.8 0.6 2.2 4,570
5H-5, 0-5 4190 19,813 55,020 2.8 53 0.8 2.8 3,738
5H-6, 0-5 4330 26,379 38 7.0 1.0 38 3,752
5H-7, 0-5 44.70 36,019 86,842 35 8.4 1.0 4.4 4,288
6H-2, 0-5 47.20 10,934 120,700 15 4.6 0.1 2.2 2,377
6H-3, 0-5 48.60 9,988 34,462 0.3 25 0.6 3,995
6H-4, 0-5 5000 11,363 106,911 32 7.0 04 45 1,623
6H-5, 0-5 51.40 13,438 86,175 4.6 104 14 7.2 1,292
6H-6, 0-5 5280 13,130 12 49 0.3 2.1 2,680
6H-7, 0-5 54.20 14,239 78,067 4.6 115 15 7.6 1,242
7H-4, 0-5 59.80 53,469 84,848 0.2 8.2 2.0 6,521
8H-5, 0-5 69.51 30,546 101,834 0.2 53 21 14 5,763
9H-5, 0-5 8010 31,761 143,078 0.3 6.9 29 20 4,603
10H-5, 0-5 88.54 9,998 91,465 2.9 1.0 3448
11H-5, 0-5 99.15 17,658 141,058 04 8.6 35 2,053
12H-5, 0-5 107.19 9,998 171,092 0.3 5.0 2.3 2,000
13H-6, 0-5 118.66 5250 110,549 0.2 4.1 24 2.3 1,280
14H-4, 0-5 126.30 8,817 124,767 0.2 4.1 15 2,150
15X-3, 0-5 131.22 5748 118,051 04 4.9 2.7 1,173
16X-4, 0-5 142.80 2,470 80,672 1.0 0.6 2,470
17X-2, 0-5 149.40 3,722 115,744 2.8 1.6 1,329
18X-3, 0-5 160.25 3,834 95,170 0.2 3.2 2.0 1,198
19X-3, 0-5 169.01 3,365 76,715 1.7 1.0 1,979
20X-5, 0-5 181.74 3,162 82,081 2.7 21 1,171
21X-4,0-5  189.92 4336 136,983 0.4 52 42 834
22X-4,0-5 200.32 6,335 142,740 0.3 53 4.7 1,195
23X-4,0-5  209.56 3830 97,311 0.2 39 0.7 13 982
24X-4, 0-5 219.76 3,740 2.0 2.0 1,870
25X-4, 0-5 229.68 3,349 04 74 85 453
26X-4, 0-5 239.30 3,685 3,104 1.6 1.2 2,362
27X-4,0-5 248.90 4,278 0.3 5.0 5.9 861
28X-4,0-5 25850 1,567 33,961 0.3 1.0 0.9 1,507
29X-4,0-5  268.10 2,928 0.9 34 849
30X-4, 0-5 277.80 5,208 86,673 0.5 34 3.6 1,545
31X-4, 0-5 286.39 5,040 14 6.6 0.2 9.6 761
32X-4, 0-5 297.00 3,024 66,569 0.7 2.0 1.8 1,512
33X-4,0-5  306.64 2,641 04 25 01 33 1,056
34X-4,0-5 316.18 2,887 04 1.8 24 1,604
35X-4,0-5 32590 6,973 98,034 0.5 6.8 7.8 1,025
37X-4,0-5 334.19 2,124 41,706 0.4 5.0 6.5 425
38X-4, 0-5 345.10 2,239 03 1.7 1.8 1,317
39X-4, 0-5 353.62 3,427 56,214 0.9 8.0 10.0 430
40X-5,0-5  363.69 3,602 05 46 5.1 783
41X-4,0-5 374.00 4,414 68,072 2.2 12.3 0.9 14.2 359
42X-4,0-5 383.70 4,902 04 45 4.2 1,089
43X-4,0-5  392.49 3,908 11 94 10.2 416
44X-3,0-5 401.40 2,519 101,315 1.0 4.0 04 4.0 630
45X-3,0-5 41110 2,623 0.8 30 0.4 30 874
46X-3,0-5 42070 3,907 1.0 33 30 1,184
47X-4,0-5  431.80 3486 103,868 0.8 6.0 0.2 6.0 581
48X-3, 0-5 440.00 2,770 0.2 1.6 11 1,731
49X-4,0-5  451.30 1,662 47,590 03 2.0 2.0 831
50X-4,0-5  460.26 1,410 0.8 5.6 6.1 252
51X-4,0-5  470.40 3097 43,068 0.2 43 35 720
52X-4,0-5  479.19 3,556 17 38 0.8 35 936
53X-4, 0-5 489.20 8,201 21,321 12 30 0.5 2.0 2,734
54X-5,0-5  499.58 5,867 2.7 9.0 17 10.4 652
55X-4, 0-5 508.25 4,581 41,332 14 35 3.0 1,309
56X-5, 0-5 518.93 5,135 1.1 5.7 0.6 6.0 901
57X-6, 0-5 530.53 5,351 38,751 0.9 4.0 4.0 1,338
58X-4,0-5  537.60 7,415 04 23 16 3,224
59X-5,0-5  548.76 2,759 39,092 0.5 14 1.0 1,971
60X-5,0-5  557.74 18,957 12 5.8 0.6 41 3,268
61X-5, 0-5 567.87 5,076 45,667 0.6 24 2.0 2,115

SITE 1082
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Table 14 (continued).

Core, section,  Depth C, CO, C= C, H,S Cy= C;

interval (cm)  (mbsf)  (ppmv)  (ppmv)  (ppmv)  (ppmv)  (ppmv)  (ppmv  (ppmv)  Cy/C,
62X-4, 0-5 576.20 10,821 0.3 3.0 20 3,607
63X-5, 0-5 586.30 2,942 23,015 0.5 16 36 13 1,839
64X-4,0-5 595.40 4,214 0.3 18 1.6 2,341

Notes: C, = methane; CO, = carbon dioxide; C,= = ethene; C, = ethane; C;= = propene; and C; = propane. Dominance of C, over C, indicates that the gases originate from in situ
microbial degradation of organic matter.

lower inthe basin (dilution effect). The dolomitic layersare less com- Kennett, J.P., and Srinivasan, M.S., 1988ogene Planktonic Foraminifera:
mon at Hole 1082A than at Hole 1081A. A Phylogenetic Atlas: Stroudsburg, PA (Hutchinson Ross).
Kent, D.V., and Opdyke, N.D., 1977. Paleomagnetic field intensity variation
Log-Core Corrdations rlescgorded in a Brunhes epoch deep-sea sedimentNaf@e, 266:156—

King, J.W., Banerjee, S.K., and Marvin, J., 1983. A new rock-magnetic
approach to selecting sediments for geomagnetic paleointensity studies:
application to paleointensity for the last 4000 yedr<Geophys. Res.,

The core MST and log measurements of natural gammaray inten-
sity are very similar. Core data are recorded in counts per second

(cps), whereas log data are presented in APl (Oil Industry Standard) 88:5911-5921.
units. Detailed correlations between the core and log data sets are Lazarus, D., 1992. Antarctic Neogene radiolarians from the Kerguelen Pla-
possible because of the high sedimentation rate at this site and the teau, Legs 119 and 12 Wise, S.W., Jr., Schlich, R., et @roc. ODP,
limited coring disturbance (Fig. 36). In Hole 1082A, log depthissim- Sci. Results, 120: College Station, TX (Ocean Drilling Program), 785—
ilar to core depth. 809. _
Martini, E., 1971. Standard Tertiary and Quaternary calcareous nannoplank-
REFERENCES ton zonation.In Farinacci, A. (Ed.),Proc. 2nd Int. Conf. Planktonic
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NOTE: Core-description forms (“barrel sheets”) and core photographs can be found in Section
4, beginning on page 581. Forms containing smear-slide data and shore-based log processing
data can be found on CD-ROM. See Table of Contents for materials contained on CD-ROM.
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Figure 31. Comparison of (A) magnetic susceptibility with (B) natural gamma radiation from M ST measurements and discrete values of (C) thermal conductiv-
ity and (D) undrained vane shear strength over the entire depth range of 600m at Hole 1082A.
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Figure 32. Gravimetric (A) wet bulk density, (B) porosity,
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and (C) moaisture content derived from index properties measurements at Hole 1082A.
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Figure 33. Downhole logs of caliper, natural gamma-ray, resistivity, velocity, density, magnetic susceptibility, and uranium content for Hole 1082A.
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Figure 34. Thickness of the dolomitic layers, as identified from Hole 1082A
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Figure 36. Comparison of core (MST) and log natural gamma-ray data for
Hole 1082A.

312



	PREVIOUS CHAPTER
	TABLE OF CONTENTS
	NEXT CHAPTER
	10. SITE 1082
	Shipboard Scientific Party
	HOLE 1082A
	HOLE 1082B
	HOLE 1082C
	PRINCIPAL RESULTS
	BACKGROUND AND OBJECTIVES
	OPERATIONS
	SITE GEOPHYSICS
	LITHOSTRATIGRAPHY
	BIOSTRATIGRAPHY AND SEDIMENTATION RATES
	PALEOMAGNETISM
	COMPOSITE SECTION
	INORGANIC GEOCHEMISTRY
	ORGANIC GEOCHEMISTRY
	PHYSICAL PROPERTIES
	DOWNHOLE LOGGING
	REFERENCES
	FIGURES
	Figure 1. Composite stratigraphic section for Site 1082 showing core recovery in all holes, a sim...
	Figure 1 (continued).
	Figure 1 (continued).

	Figure 2. Photograph of color changes in Core 175-1082A-6H.
	Figure 3. Mineral and opal data for the upper 400 m of Hole 1082A. A. Opal XRD counts (dashed lin...
	Figure 4. Crossplot of quartz and opal intensities (XRD counts) to calcium carbonate concentratio...
	Figure 5. Stratigraphic variation in the total reflectance, calcium carbonate, and magnetic susce...
	Figure 6. Stratigraphic variation in the total reflectance at Holes 1082A, 1082B, and 1082C.
	Figure 7. A. Depth variation in concentrations of organic carbon, calcium carbonate, and total su...
	Figure 8. Age-depth plot and sedimentation rates estimated from calcareous microfossil (open circ...
	Figure 9. Relative abundances (in percentages) for selected benthic foraminiferal species. See “L...
	Figure 9 (continued).

	Figure 10. Comparison of the diatom abundance index (0 = barren, 1 = trace, 2 = rare, 3 = few, 4 ...
	Figure 11. Magnetic susceptibility (SI) and NRM intensity, declination, inclination, and magnetos...
	Figure 12. Age-depth plots for Hole 1082A, based on magnetostratigraphic interpretations from Tab...
	Figure 13. Relative remanent intensity at Hole 1082A during the Brunhes Chron after normalization...
	Figure 14. Composite section for Site 1082. Magnetic susceptibility and the color reflectance (ch...
	Figure 15. Spliced records for magnetic susceptibility and color reflectance (chromaticity b*) pl...
	Figure 16. Core offsets applied to Site 1082 plotted against standard ODP meters below seafloor (...
	Figure 17. Downcore profiles of dissolved alkalinity, sulfate, and ammonium at Site 1082 (solid l...
	Figure 18. Downcore profiles of Ca2+, Mg2+, and Sr2+ at Site 1082 (solid lines with open circles)...
	Figure 19. Downcore profiles of dissolved silica and phosphate at Site 1082 (solid lines with ope...
	Figure 20. Downcore profiles of dissolved Na+ and K+ at Site 1082 (solid lines with open circles)...
	Figure 21. Downcore profiles of salinity and dissolved Cl– at Site 1082 (solid lines with open ci...
	Figure 22. Concentrations of CaCO3 in sediments from Hole 1082A.
	Figure 23. Concentrations of TOC in sediments from Hole 1082A.
	Figure 24. Comparison of organic matter C/N ratios and TOC concentrations of sediments from Hole ...
	Figure 25. Rock-Eval Van Krevelen–type diagram of sediments from Hole 1082A. Organic matter appea...
	Figure 26. Comparison of Rock-Eval HI values and TOC concentrations of sediments from Hole 1082A....
	Figure 27. Headspace methane concentrations in sediments from Hole 1082A.
	Figure 28. Headspace CO2 concentrations in sediments from Hole 1082A.
	Figure 29. Discrete velocity profile (solid circles) compared with MST P- Wave velocities (solid ...
	Figure 30. Gravimetric wet bulk density compared with GRAPE bulk density at Hole 1082A.
	Figure 31. Comparison of (A) magnetic susceptibility with (B) natural gamma radiation from MST me...
	Figure 32. Gravimetric (A) wet bulk density, (B) porosity, and (C) moisture content derived from ...
	Figure 33. Downhole logs of caliper, natural gamma-ray, resistivity, velocity, density, magnetic ...
	Figure 34. Thickness of the dolomitic layers, as identified from Hole 1082A logs. Core and core-c...
	Figure 35. Downhole gamma-ray logs compared between Holes 1082A (Walvis Basin) and 1081A (Walvis ...
	Figure 36. Comparison of core (MST) and log natural gamma-ray data for Hole 1082A.

	TABLES
	Table 1. Coring summary for Site 1082.
	Table 1 (continued).

	Table 2. Microfossil datums at Hole 1082A.
	Table 3. Relative abundance, presence or absence, and overall abundance of Pleistocene planktonic...
	Table 4. Relative abundance of benthic foraminiferal species and overall abundance of benthic foraminifers at Hole 1082A.
	Table 5. Stratigraphic distribution of radiolarians at Hole 1082A.
	Table 6. Overall diatom abundance estimated from smear slides for Hole 1082A.
	Table 7. Tensor tool–orientation data for cores from Holes 1082A, 1082B, and 1082C.
	Table 8. Magnetostratigraphic interpretations for Site 1082.
	Table 9. List of splice tie points used to create the continuous “spliced” stratigraphic sequence...
	Table 10. Offsets applied to cores from Holes 1082A, 1082B, and 1082C.
	Table 11. Interstitial water composition for Hole 1082A.
	Table 12. Percentages of inorganic and total carbon, total nitrogen, and total sulfur in sediment...
	Table 12 (continued).

	Table 13. Results of Rock-Eval pyrolysis analyses of sediments from Hole 1082A.
	Table 14. Results of headspace gas analyses of sediments from Hole 1082A.
	Table 14 (continued).




	PREVIOUS CHAPTER
	TABLE OF CONTENTS
	NEXT CHAPTER

