4. SITE 532: WALVIS RIDGE!

Shipboard Scientific Party?

HOLE 532

Date occupied: 20 August 1980

Date departed: 21 August 1980

Time on hole: 1 day, 20 hr., 15 min.

Position: 19°44.61'S; 10°31.13'E

Water depth (sea level; corrected m, echo-sounding): 1331
Water depth (rig floor; corrected m, echo-sounding): 1341
Bottom felt (m, drill pipe): 1340.9

Penetration (m): 250.8

Number of cores: 61

Total length of cored section (m): 250.8

Total core recovered (m): 232.44

Core recovery (%): 92.7

Oldest sediment cored:
Depth sub-bottom (m): 246.8
Nature: Nannofossil marl
Age: early Pliocene

HOLE 532A

Date occupied: 21 August 1980

Date departed: 23 August 1980

Time on hole: 1 day, 4 hr.

Position: 19°44.64°S; 10°31.13'E

Water depth (sea level; corrected m, echo-sounding): 1331
Water depth (rig floor; corrected m, echo-sounding): 1341
Bottom felt (m, drill pipe): 1339.5

Penetration (m): 199.6

Number of cores: 47

! Hay, W. W., Sibuet, J.-C., et al., /nit. Repis. DSDP, 75: Washington (U.S. Govt.
Printing Office).
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Total length of cored section (m): 199.6
Total core recovered (m): 161.15
Core recovery (%): 80.7

Oldest sediment cored:
Depth sub-bottom (m): 199.6
Nature: Nannofossil marl
Age: early Pliocene

HOLE 532B

Date occupied: 23 August 1980

Date departed: 25 August 1980

Time on hole: 2 days, 1 hr., 24 min.

Position: 19°44.66°S; 10°31.13'E

Water depth (sea level; corrected m, echo-sounding): 1331
Water depth (rig floor; corrected m, echo-sounding): 1341
Bottom felt (m, drill pipe): 1339.5

Penetration (m): 291.3

Number of cores: 74

Total length of cored section (m): 291.3

Total core recovered (m): 267.0

Core recovery (%): 91.7

Oldest sediment cored:
Depth sub-bottom (m): 291.3
Nature: Nannofossil marl
Age: late Miocene

PRINCIPAL CONCLUSIONS

1. High pelagic sedimentation rates (4-6 cm/1000
yr.) were encountered through the latest Miocene, Plio-
Pleistocene section.

2. The calcareous and siliceous marls and oozes,
some of which contain more than 6% organic carbon,
reflect an increase in surface productivity during the Pli-
ocene.

3. Conditions of sedimentation were not anoxic—the
sediments are thoroughly bioturbated. Cyclic sedimen-
tation of more and less organic-rich deposits occurs with-
in a range of 30,000-130,000 yr., the average period be-
ing 55,000 yr.

4. The organic matter is of marine origin.

5. Variations in sediment coloration follow the organ-
ic carbon contents, reflecting the cyclic sedimentation.

6. Significant amounts of biogenic gases (H,S, CO,,
CH,) attest to the presence of bacterial sulfate reduction
and methanogenesis in the sediments.

7. Samples from Site 532 permit revision of forami-
niferal lineage concepts and taxonomy of the upper
Miocene-Recent boreal fauna.
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SITE 532

8. Good measurements of physical properties of the
upper 300 m of the section were obtained using undis-
turbed sediments in hydraulic piston cores.

BACKGROUND AND OBJECTIVES

Because the time remaining for drilling and coring on
this leg would not permit completion of the objectives
outlined for Leg 75, hydraulic piston coring (HPC) at a
relatively shallow site was deemed the best use of avail-
able time. Operations at Site 530 had yielded the unex-
pected result that the Pliocene and Pleistocene sedi-
ments were rich in diatoms and organic carbon and re-
flected a considerable expansion of the Benguela up-
welling system. However, the stratigraphic record there
had been obscured by turbidite and debris flows, so that
no details of the history of upwelling could be ascer-
tained.

The upper part of Site 362 had been continuously
cored by rotary drilling during Leg 40 in 1975 (Bolli, Ry-
an et al., 1978), but all of the cores taken above a sub-
bottom depth of 200 m were badly disturbed. The cores
had been noted to be rich in diatoms and calcareous
plankton and also had a high content of organic carbon.
It had been recognized that the sediments were a prod-
uct of the upwelling system associated with the Benguela
Current, and Siesser (1980) used these cores to show
that upwelling started in the Miocene. A detailed record
of the changes in the upwelling system off southwest Af-
rica would be an important key to understanding the
general patterns of the Neogene paleoceanography and
in particular would provide constraints on the upwelling
process. The upwelling system off southwest Africa has
been considered a classic model for geological analogy
since Brongersma-Sanders (1948) studied it and discussed
its implications for the origin of petroleum.

Site 362 is located within the seasonally developed di-
vergence zone off the southwest African coast (see Fig.
1). The sluggish Benguela Current flows northward at
velocities not exceeding 25 cm/s and may be underlain
by a countercurrent. Beneath the countercurrent is Ant-
arctic Intermediate Water (AAIW), which may be the
source of the upwelled water. Deep water of North At-
lantic origin underlies the AAIW with a boundary at
about 3000 m.

South Atlantic 215°S
gyre water 7°E

Benguela Current
'y

OPERATIONS

Site Approach

Glomar Challenger was underway to Site 532 (DSDP
Leg 40, Site 362) at 1637 on 19 July 1980. The approach
to Site 532 was on a course of 95° at 9.0 knots mean
speed. A 15 c.i. chamber size for the air gun was used at
Site 531 departure in order to have good definition in
the upper part of the sedimentary sequence since only
HPC coring was planned at Site 532. The approach du-
plicated the BGR-36 seismic line. At 2312 hours the bea-
con was dropped. At 2332 we reversed track and com-
menced pulling gear. Figure 2 shows the ship’s track for
the approach to Site 532, and Figure 3 is the vessel’s seis-
mic record.

The Challenger arrived at Site 532 and dropped a
beacon at 2312 on 19 August. After retrieving the seis-
mic profiling gear and turning, the Challenger returned
to the site, but the first beacon was silent so a second
was dropped. The ship was on station at 0104 on 20
August.

The bottom-hole assembly was made up for HPC and
the drilling string run in with a 12-kHz beacon attached
to the pipe 250 m above the bit. Hole 532 was spudded
in at 0737, and the first hydraulic piston core was on
deck at 0744. Hydraulic piston coring continued until
2106 on 21 August, with 61 cores taken to reach a depth
of 250.8 m. The site was terminated to avoid losing the
12-kHz beacon attached to the pipe.

The drill string was pulled to the mudline, and the
ship moved on a heading of 170°, so that Hole 532A was
offset about 50 m to the south-southeast. Spud-in was
at 2250 on 21 August and continuous hydraulic piston
coring proceeded until 0054 on 23 August. Forty-seven
cores had been taken to reach a depth of 199.6 m (Table
1). This set of cores was taken for the JOIDES Sedimen-
tary Petrology and Physical Properties Panel; the cores
were sealed and not opened for examination aboard ship.

The drill string was pulled up to remove the 12-kHz
beacon, and the ship moved about 30 m south to offset
Hole 532B. Spud-in was at 0709 on 23 August and con-
tinuous hydraulic piston coring proceeded until 0008 on
25 August. Seventy-four cores were taken to reach a
depth of 291.3 m. The hole was terminated because of

185°S
12°E
?Counter current

e Sea level } 10
=Y -
Site 362
AAIW Site 532 1 E
Walvis Ridge crest | 2 E
K]
I
Angola Basin | 4
continental slope |
<5

L Angola Basin floor

Projection of
Site 530

Figure 1. SSE-NNW section showing the crest of the Walvis Ridge, floor of the Angola Basin, and major

ocean water masses of the southeastern Atlantic.
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Figure 2. Map of Glomar Challenger shiptrack on approach to Site
532.

time required for the transit to Recife. Cores 1 through
56 were not opened but were frozen for later use in geo-
chemical studies. The remainder of the cores were stud-
ied in the usual manner. The drill string was pulled up;
the bit arrived on deck at 0354. All gear having been se-
cured, we departed Site 532 for Recife at 0422 on 25
August.

38
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19002 20002
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Figure 3. Glomar Challenger seismic profile approaching Site 532.

SITE 532

LITHOLOGIC SUMMARY

Introduction

A thick (291.3 m) Holocene to late Miocene section
was continuously cored by HPC at Site 532 on the Wal-
vis Ridge close to Site 362 (Leg 40). Recovery for the
most part was good to excellent, so that the section is
relatively complete. However, the top 50 to 150 cm of
nearly all of Cores 532-1 through 532-26 were badly dis-
turbed. From Core 532-27 down, the disturbance was
less common, although parts of cores were severely gas
cracked.

The following lithologic summary is based on Cores
532-1 through 61 (0-250.8 m sub-bottom) and Cores
532B-57 through 74 (232.4-291.3 m sub-bottom). Only
one lithologic unit was recognized; this comprises nan-
nofossil ooze, marl, and clay, and diatom sarl and smarl.
We have subdivided this unit into three subunits based
on the relative proportions of biogenic components and
clay (Appendix A, Fig. 4, Table 2).

Shipboard sedimentological techniques included vi-
sual core description, smear slide analysis, and X-ray
diffraction analysis. In addition, we have used shipboard
geochemical data (bomb carbonate and organic carbon
analysis) in characterizing the subunits.

Drop beacon
Site
532

Two-way travel time (s}

1 I
2100z 22002 22122
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SITE 532

Table 1. Coring summary, Site 532.

Table 1. (Continued).

De?rh from  Depth below Depth from Depth below
Date drill floor seafloor Length Length Date drill floor seafloor Length  Length
(August  Time (m) (m) cored recovered  Percent (August  Time (m) (m) cored  recovered  Percent
Core  1980)  (local) Top Bowom  Top Bottom {m) (m) recovery Core  1980) (local) Top Bottom Top Bottom (m) (m) recovery
Hole 532 Hole 532A (Cont.)
1 20 0764  1340.9-1344.9 0.0-4.0 4.0 4.26 107 n 22 1543 1474.9-1479.3  135.4-139.8 4.4 .64 83
2 20 0826  1344.9-1349.3 4.0-8.4 44 4.39 100 33 22 1612 1479.3-1483.7  139.8-144.2 4.4 3.56 81
3 20 0855  1349.3-1353.7 8.4-12.8 4.4 4.83 110 34 22 1642 1483.7-1487.7 144.2-148.2 4.0 187 97
4 0 0929 1353.7-1358.1 12.8-17.2 4.4 4.53 103 35 2 1713 1487.7-1492.1  148.2-152.6 4.4 4.36 9
5 20 1008 1358.1-1362.5 17.2-21.6 4.4 4.57 04 i6 2 1749 1492.1-1496.5  152.6-157.0 4.4 4.35 w9
6 20 1041 1362.5-1366.9 21.6-26.0 4.4 4.46 101 7 22 1821 1496.5-1500.5  157.0-161.0 4.0 0 0
7 20 1116  1366.9-1371.3 26.0-30.4 4.4 4.94 112 38 22 1856  1500.5-1504.9  161.0-165.4 4.4 4.46 101
8 20 1150 1371.3-1375.7 30.4-34.8 4.4 4.11 93 9 22 1926  1504.9-1507.9 165.4-168.4 3.0 0 0
9 20 1224 1375.7-1380.1 34.8-39.2 4.4 4.7 107 40 2 1955  1507.9-1512.3 168.4-172.8 4.4 4.49 102
10 0 1256  1380.1-1384.5 39.2-43.6 4.4 isn 89 41 22 2032 1512.3-1516.3 172.3-176.8 4.0 347 87
1 20 1328 1384.5-1388.9 43.6-48.0 4.4 4.89 11 42 2 2104 1516.3-1520.7  176.8-181.2 4.4 4.48 102
12 20 1402 1388.9-1393.3 48.0-52.4 4.4 in 85 43 2 2134 1520.7-1523.7  18].2-184.2 EX 0 1]
13 20 1432 1393.3-1397.7 52.4-56.8 4.4 4.52 103 44 22 2210 1523.7-1527.7  1B4.2-188.2 4.0 381 95
14 20 1502 1397.7-1402.1 56.8-61.2 4.4 4.03 92 45 22 2333 1527.7-1531.7  188.2-192.2 4.0 1] 4]
15 0 1530 1402.1-1406.5 61.2-65.6 4.4 4.87 11 46 23 0017 1531.7-1534.7  192.2-195.2 3.0 [} 0
16 20 1606  1406.5-1410,9 65.6-70.0 4.4 4.53 102 a7 23 0054  1534.2-1539.7  195.2-199.6 4.4 4.28 97
17 20 1635  1410.9-1415.3 70.,0-74.4 4.4 4.32 98 199.6 161.15 80.7
18 0 1706 1415.3-1419.7  74.4-78.8 4.4 4.40 100 G & :
19 20 1739 1419.7-1424.1 78.8-83.2 4.4 4.26 97
20 20 1812 1424.1-1428.5 £3.2-87.6 4.4 4.54 103 Hole 532B
21 20 1841  1428.5-1432.9  87.6-92.0 44 4.50 102
2 20 1912 1432.9-1437.3 92.0-96.4 4.4 4.56 104 1 23 0715 1319.5-1342.9 0-3.4 34 133 98
23 20 1947 1437.3-1441.7 96.4-100.8 4.4 3.95 90 2 23 0748  1342.9-1347.3 3478 4.4 4.19 95
24 20 2020 1441.7-1446.1  100.8-105.2 4.4 4.17 9 3 23 0815 1347.3-1351.7 7.8-12.2 4.4 3.09 9%
25 20 2058 1446.1-1450.5  105.2-109.6 4.4 338 77 4 23 0842 1351,7-1356.1 12.2-16.6 4.4 4.35 99
26 20 2129  1450.5-1454.9  109.6-114.0 4.4 13 76 5 23 0916  1356,1-1360.5 16.6-21.0 4.4 4.03 92
27 20 2210 1454.9-1458.3  114.0-117.4 3.4 3.42 101 6 23 0944 1360.5-1364.9  21.0-25.4 4.4 155 &1
28 20 2253 1458.3-1461.7  117.4-120.8 34 14 1o 7 23 1009  1364.9-1369.3 25.4-29.8 4.4 4.59 104
29 20 2326 1461.7-1465.3  120.8-124.4 36 3.65 m 8 23 1037 1369.3-1373.7 29.8-34.2 4.4 442 100
30 21 0002 1465.3-1468.3  124.4-127.4 30 0.01 0 9 23 1103 1373.7-1378.1 34.2-38.6 4.4 4.20 95
k| 21 0038 1468.3-1472,7  127.4-131.8 4.4 4.15 4 10 23 1132 1378.)-1382.5 38.6-43.0 4.4 4.54 103
32 21 0116 1472.7-1476.1  131.8-135.2 34 15 04 11 2 1204 1382.5-1386.9 43.0-47.4 4.4 4.68 106
33 2 (201 1476.1-1480.1  135.2-139.2 4.0 4.38 109 12 23 1233 1386.9-1391.3 47.4-51.8 4.4 2.64 60
34 21 0245 1480.1-1483.5  139.2-142.6 34 134 98 13 23 1310 1391.3-1395.7 51.8-56.2 4.4 3.86 88
35 21 0316 1481.5-1487.5  142.6-146.6 4.0 4.16 104 14 k) 1340 1395.7-1400.1 56.2-60.6 4.4 4.67 106
36 21 0500  1487.5-1491.5  146.6-150.6 4.0 4.10 102 15 23 1414 1400.1-1404.5 60.6-65.0 4.4 32 Tl
37 21 0542 1491.5-1494.7  150.6-153.8 12 126 102 16 23 1440 1404.5-1408.9 65.0-69.4 4.4 kR | B4
38 21 0617 1494.7-1497.7  151.8-156.8 10 348 116 17 23 1506  1408.9-1413.3 69.4-73.8 4.4 3.84 a7
9 21 0652  1497.7-1501.7  156.8-160.8 4.0 4,55 114 18 23 1530 1413.3-1417.7 73.8-78.2 4.4 1.74 40
40 21 0724  1501.7-1506.1  160.8-165.2 4.4 4.60 105 19 3 1600 1417.7-1422.1 78.2-82.6 4.4 398 90
41 21 0800  1506.1-1510.5  165.2-169.6 4.4 4.47 102 20 23 1629  1422.1-1426.5 82.6-87.0 4.4 2.57 58
42 21 0850  1510.5-1514.9 169.6-174.0 4.4 437 99 21 23 1657  1426.5-1430.9 B7.0-91.4 4.4 3.66 83
43 21 0928 1514.9-1519.3  174.0-178.4 4.4 4.49 102 22 23 1724 1430.9-1435.3 91.4-95.8 4.4 4.24 96
44 2 1004 1519.3-1523.7 178.4-182.8 4.4 4.52 103 23 23 1754 1435.3-1439.7 95.8-100.2 4.4 381 87
45 21 1041 1523.7-1527.7  182.8-186.8 4.0 20 55 24 23 1822 1439.7-1444.1  100.2-104.6 4.4 112 "
46 21 1126 1527.7-1532.1 186.8-191.2 4.4 4.40 100 25 23 1849 1444.1-1448.5  104.6-109.0 4.4 4.19 95
47 21 1204 1532.1-1536.5  191.2-195.6 4.4 4.4 100 26 23 1918 1448.5-1452.5 109.0-113.0 4.0 3.87 97
48 21 1239 1536.5-1540.5 195.6-199.6 4.0 4.05 1mm 27 23 1950  1452.5-1456.5  113.0-117.0 4.0 4,32 108
49 21 1323 1540.5-1544.5  199.6-203.6 4.0 4.28 107 28 23 2018 1456.5-1460.9  117.0-121.4 4.4 4.26 97
50 21 1355  1544.5-1548.5  203.6-207.6 4.0 1.04 26 29 23 2051 1460.9-1464.9  121.4-125.4 4.0 19 98
51 b 1441 1548.5-1552.5  207.6-211.6 4.0 175 94 30 23 2129 1464.9-1468.9  125.4-129.4 4.0 3.98 100
52 21 1519 1552.5-1556.9  211.6-216.0 4.4 4.22 96 il 23 2204 1468.9-1473.3  129.4-133.8 4.4 4.52 103
53 21 1555  1556.9-1560.9  216.0-220.0 4.0 0 0 12 2 2237 1473.3-1477.3  133.8-137.8 4.0 3.90 98
54 21 1630 1560.9-1564.4  220,0-224.0 4.0 4.03 100 13 23 2311 1477.3-1481.3  137.8-141.8 4.0 128 B2
55 21 1704 1564.4-1568.9 224.0-228.0 4.0 .76 94 34 23 2343 1481.3-14853  141.8-145.8 4.0 4.01 100
56 21 1742 1568.9-1572.3 228.0-231.4 34 349 103 35 24 0021 1485.3-1489.7  145.8-150.2 4.4 4.32 98
57 21 1821 1572,3-1575.7 231.4-2348 34 3180 2 36 24 0055  1489.7-1493.7  150.2-154.2 4.0 4.02 100
58 21 1914  1575.7-1579.7 234.8-238.8 4.0 31.96 99 37 24 0134 1493.7-1497.7  154.2-158.2 4.0 in 98
59 21 1954 1579.7-1583.7 238.8-242.8 4.0 1] o 38 24 0213 1497.7-1501.1  158.2-161.6 34 130 9
60 21 1583.7-1587.7 242.8-246.8 4.0 3.90 9 19 24 0250  1501.1-1505.5  161.6-166.0 4.4 397 90
61 21 2106 1587.7-1591.7  246.8-250.8 4.0 0.54 13.5 40 24 0319 1505.5-1509.3  166.0-169.8 3.8 3.84 101
250.8 212.44 92.7 41 24 0358  1509.3-1513.7  169.8-174.2 4.4 4.42 100
' ' * 42 24 0433 1513.7-1516.7  174.2-177.2 3.0 3.11 104
Hole 532A 43 24 0505  1516.7-1520.1  177.2-180.6 34 364 107
a4 24 0536  1520.1-1523.7 180.6-184.2 36 1.65 101
1 21 2254 1339.5-1342.9 0.0-3.4 34 3134 9% as 24 0613 1523.7-1527.6  184.2-188.1 3.9 3.93 101
2 21 2325 1342.9-1347.3 34-7.8 4.4 4.05 92 46 24 0652  1527.6-1531.6  188.1-192.1 4.0 ] 0
3 2 0016  1347.3-1351.7 7.8-12.2 4.4 4.45 101 47 24 0726 1531.6-1535.7  192.1-196.2 4.1 4,21 103
4 2 0047 1351.7-1356.1 12.2-16.6 4.4 4.44 1m 48 4 0757 1535,7-1540.1 196.2-200.6 4.4 2.2 52
5 2 0133 1356.1-1360.5 16.6-21.0 4.4 LR T 49 24 0826  1540.1-1543.1  200.6-203.6 3.0 tr. ]
6 2 0201 1360.5-1364.9 21.0-25.4 4.4 4.18 95 50 24 0857  1543,1-1547.1  203.6-207.6 4.0 4.00 100
7 2 0235  1364.9-1369.3  25.4-29.8 4.4 1.74 8s 51 24 0929  1547.1-1551.5  207.6-212.0 4.4 4.39 100
8 n 0303 1369.3-1373.7 29.8-34.2 4.4 4.34 w9 52 4 1001 1551.5-1555.5  212.0-216.0 4.0 4.08 102
9 2 0335 1373.7-1378.1 34.2-38.6 4.4 amn 8BS 53 24 1034 1555.5-1559.5  216.0-220.0 4.0 330 B3
10 2 0406  1378.1-1382.5 38.6-43.0 4.4 191 B9 54 24 1104 1559.5-1563.5  220.0-224.0 4.0 4.02 101
11 22 0435 1382.5-1386.9 43.0-47.4 4.4 183 87 55 24 1136 1563.5-1567.9 224.0-228.4 4.4 4.47 102
12 22 0507  1386.9-1391.3 47.4-51.8 4.4 397 20 56 24 1217 1567.9-1571.9 228.4-232.4 4.0 4.02 101
13 22 0537 1391.3-1395.7 51.8-56.2 4.4 344 78 57 24 1250 1571.9-1575.3 232.4-235.8 14 3.5 103
14 2 0617 1395.7-1400.1 56.2-60.6 4.4 3.59 82 58 24 1323 1575.3-1579.3 235.8-239.8 4.0 in 98
15 2 0644 1400.1-1404.5 60.6-65.0 4.4 2.11 48 59 24 1405 1579.3-1583.3 239.8-2418 4.0 4.04 101
16 2 0712 1404.5-1408.9 65.0-69.4 4.4 4.23 96 60 24 1500  1583.3-1586.7 243.8-247.2 34 35 104
17 2 0750  1408.9-1413.3  69.4-73.8 44 4.34 99 6l 24 1536 1586.7-1590.7  247.2-251.2 4.0 3.68 2
18 2 0821 1413.3-1417.7 73.8-78.2 4.4 427 97 62 24 1611 1590.7-1544.2  251.2-254.7 3.5 k) | 106
19 22 0849 1417.7-1422.1 78.2-82.6 4.4 4.17 95 63 24 1711 1544.2-1597.2  254.7-257.7 3.0 124 108
20 22 0920 1422.1-1426.5 B2.6-87.0 4.4 4.20 95 64 24 1747  1597.2-1599.2  257.7-259.7 2.0 1.93 9
21 2 0948 1426.5-1430.9 B7.0-91.4 4.4 3187 BB 65 24 1819 1599.2-1603.2  259.7-263.7 4.0 4.26 107
22 22 1020 1430.9-1435.3 91.4-95.8 4.4 3180 86 66 24 1856  1603.2-1606.6 263.7-267.1 34 355 104
23 2 1049 1435.3-1439.8 95.8-100.2 4.4 4.3] 98 67 24 1933 1606.6-1611.0 267.1-271.5 4.4 4.32 9
24 2 1122 1439.8-1444.1  100.2-104.6 4.4 4.18 95 68 4 2012 1611.0-1615.0  271.5-275.5 4.0 3.98 100
25 2 1159 1444.1-1448.5  104.6-109.0 4.4 4.06 92 69 24 2056  1615.0-1618.8  275.5-279.3 1.8 3185 101
26 22 1233 1448.5-1452.9  109.0-113.4 4.4 3.50 80 70 24 2137 1618.8-1621.8  279.3-282.3 0 2,91 97
27 2 1302 1452.9-1457.3  113.4-117.8 4.4 0.23 5 m 24 2225  1621.B-1624.8  282,3-285.3 3.0 3.07 102
28 22 1333 1457.3-1461.7 117.8-122.2 4.4 4.34 99 72 24 2300 1624.8-1627.8  285.3-288.3 io 116 105
29 22 1406  1461.7-1466.1  122.2-126.6 44 3.96 90 73 24 2332 1627.8-1629.8  288.3-290.3 2.0 2.22 1mn
10 22 1435 1466.1-1470.5  126.6-131.0 44 431 98 74 25 0008  1629.8-1630.8  290.3-291.3 1.0 0.27 27
3 22 1512 1470.5-1474.9  131.0-135.4 4.4 234 53 291.3 267.0 91.7
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Figure 4. Lithology and components of sediments cored at Site 532. Percentages of clay, nannofossils, foraminifers, and diatoms are from smear-
slide estimates. Percent carbonate is from Tables 5 and 6, and percent organic carbon is from Table 7.

Table 2. Lithologic units, Site 532.

Sub-bottom Sedimentation
depth Thickness rate
Unit Lithology Core (m) (m) Age (m/m.y.)

la  Foram-nannofossil  Hole 532, Core |-Core 12, 0-49.5 49.5 Pleistocene 41

marl and ooze Section |
1b  Diatom-nannofossil  Hole 532, Cores 2-26 49.5-114.0 64.5 late Pliocene 52

marl
le  Nannofossil marl Hole 532, Cores 27-61 114.0-291.3 177.3 late Pliocene to 40

Hole 532B, Cores 57-74 late Miocene

Unit 1: Calcareous, Siliceous, and Clayey
Biogenic Sediments

Subunit la: Cores 532-1 through 12, Section 1; 0 to
49.5 m. The dominant lithologies in Subunit 1a are nan-
no-foraminiferal and foraminiferal-nannofossil ooze and
marl. Some of these have a significant diatom compo-
nent. The colors are various hues of yellowish brown
(5Y) and greenish olive (10Y) with either lighter or dark-
er chroma values.

Pelagic foraminifers form 50-60% of the sediment in
Cores 1-3 but rapidly decline to an average value of
20% in Cores 4-12. Nannofossils increase to a maximum
of 60-70% in Core 4, then decline gradually to 40-50%

in Core 12. Diatoms first appear in Core 5 and vary from
20-40% through the rest of the subunit. Radiolarians,
sponge spicules, silicoflagellates, shell fragments, and
echinoderm remains make up the remaining biogenic
component (< 3%).

The clay-size fraction increases from 10 to 20% from
top to bottom within the subunit. . X-ray diffraction
(XRD) analyses of the sediment show the presence of
quartz, apatite (and carbonate-apatite?), pyrite, feld-
spar, and illite in addition to the dominant calcite.
Other clay minerals may be masked by the overwhelming
calcite. Carbonate bomb analysis of 27 samples yields
an average of 49% carbonate; the actual values decrease
from 60-70% at the top to 40-50% at the base of the
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subunit. Most of the sediments are also rich in organic
carbon (2-4%) which is mainly amorphous and of ma-
rine origin.

Texturally the sediments are about 50% silt and 50%
clay, but with a sand-size component that varies with the
percentage of foraminifers. Some of the diatom-rich
sediments appear to have a rougher, flakey texture when
cut.

The only primary sedimentary structure visible in the
cores is a color variation, with darker layers (mostly
20-40 cm thick) interbedded with lighter sediments at ir-
regular intervals of about 1-2 meters, especially from
Core 4 down. The darker layers are richer in organic
carbon, clay, and pyrite, but do not appear to be sys-
tematically related to any particular biogenic compo-
nent. All of the sediments are thoroughly bioturbated,
and the gradational contacts between light and dark lay-
ers are usually extensively burrowed.

Subunit 1b: Cores 532-12, Section 2, through 532-26;
49.5-114.0 m. The dominant lithologies in Subunit 1b
are nannofossil diatom smarl and sarl. There are also
minor amounts of siliceous ooze and nannofossil ooze
and marl. The colors are the same hues of yellowish
brown and greenish olive found in Subunit la.

Subunit 1b is more dominantly siliceous than Subunit
la. Diatoms commonly form 30-50% of the sediment
in Cores 12 through 19 and 10-30% in the lower cores
(Fig. 4). Radiolarians and silicoflagellates may each
form up to 4%, and sponge spicules locally as much as
10-15% of the sediment. Nannofossils increase from
10-30% to 30-50% downwards; foraminifers are minor
throughout the subunit. Rare echinoderm and shell frag-
ments were also noted.

The proportion of clay-size material averages about
30% through the subunit but, like the biogenic compo-
nents, varies considerably (10-60%). Carbonate is less
abundant than in Subunit la; the average carbonate
content of 36 samples was 34.5%, although there is a
general increase from Core 22 down (Fig. 4). Authigenic
dolomite was recognized in some smear slides (up to
20%) and also on some XRD traces. Quartz, apatite,
and minor pyrite and feldspar are the other nonclay
minerals present (Appendix A). The clay minerals in-
clude illite, kaolinite-chlorite, and either smectite or a
mixed-layer expanding mineral. The organic carbon con-
tent is variable and generally high (3-6%) and has nota-
bly different pyrolysis characteristics from those in the
other subunits, perhaps reflecting the diatom contribu-
tion to the organic matter.

Texturally, the sediments have a minor sand-size com-
ponent (< 5%) and are generally more silty than clayey
(55:45, silt:clay). The rough, flakey texture noted for
diatomaceous sediments in Subunit 1a is more prevalent
throughout Subunit 1b.

The only clear primary structure is the alternation of
lighter and darker layers, both of which are highly bio-
turbated and burrowed, and commonly grade into one
another. The darker layers are most common in the up-
per part of the subunit (Cores 12 through 21) where they
are 20-50 cm thick with an average spacing of 1-1.5 m.
The dark layers tend to be more clay and organic-rich
and to contain less carbonate than the lighter layers.
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Subunit lc: Cores 532-27 through 61 and Cores
532B-57 through 74, 114.0-291.3 m.

Subunit 1c comprises a thick, monotonous sequence
of nannofossil marl. Rarely these may be termed ooze
or clay. The colors are the same as in the overlying sub-
units, although from about Core 532-40 down, the yel-
lowish brown colors disappear, and the dominant colors
are pale and dark greenish olive. In the bottom few cores
the colors are very light, with a slight bluish gray tint.

The composition of Subunit 1c is equally monoto-
nous. Diatoms rarely form more than a few percent of
the sediment and are most commonly absent. Sponge
spicules and radiolarians are locally up to 5-10% of the
sediment. Foraminifers remain consistently less than
10%, with a few scattered large broken forms. Nanno-
fossils are the dominant (20-50%) biogenic component
(Fig. 4).

The clay-size fraction (30-60%) shows an overall in-
crease downward, as does the carbonate (average 43%
for 97 samples). Dolomite forms as much as 30% of the
sediment in a few samples. Quartz, feldspar, and pyrite
are all present, but the apatite noted in previous subunits
appears to be a (?) more impure carbonate-apatite vari-
ety (Appendix A). The clay minerals include illite, chlor-
ite-kaolinite, a mixed-layer mineral, and clinoptilolite.
Organic carbon content is variable and decreases from a
high of 6% to about 1% at the bottom of the subunit.

The sediments are mostly very fine grained, with a
clay:silt ratio of about 65:35. The dark-light interbed-
ding in this subunit is clearly a result of a more clay and
organic-rich (dark) and a more nannofossil-rich (light)
composition. There is an overall tendency toward less
frequent and less intense dark layers with depth. The av-
erage spacing of the cycles in Cores 25-43 of Hole 532 is
1.7 m and 2.6 m in Cores 44-60. Bioturbation and bur-
rowing have effectively destroyed any other primary
sedimentary structures which may have been present.

Discussion

Site 532 is located on the eastern part of the Walvis
Ridge in a trough with a relatively thick sediment fill, at
a position close to Site 362. The uppermost section at
Site 362 was badly disturbed by rotary coring, and the
HPC program at Site 532 was an attempt to recover an
undisturbed upper section close to the Walvis Bay zone
of upwelling and high biotic productivity. Our results
are in general agreement with those from the earlier site,
although we recovered 235 m of Pleistocene and Plio-
cene sediments, as opposed to 169 m of sediment of
these ages recovered at Site 362.

The sediments are biogenic (calcareous and siliceous),
open-marine pelagic deposits with variable amounts of
terrigenous clay and a high organic carbon content.
They accumulated very rapidly at rates of between 35
and 60 m/m.y. The overall variations through the unit
are illustrated in Figure 4. These variations can be sum-
marized as follows:

Color: Becomes darker from late Miocene to mid-
Pleistocene; dark layers increase in intensity and fre-
quency; becomes lighter in uppermost Pleistocene.

Foraminifers: Generally less than 10%; rapid in-
crease through Pleistocene to Recent.



Nannofossils: Generally 20-50%; lower in late Plio-
cene.

Diatoms: Only become significant (10-40%) in late
Pliocene.

Carbonate: Decreases from late Miocene to late Pli-
ocene (60-70% to 20-40%); increases through the Pleis-
tocene.

Organic carbon: Increases from late Miocene (1-2%)
to late Pliocene (3-6%); slight decrease in Pleistocene
(3-4%).

Clays: Decrease from late Miocene (50-60%) to Pleis-
tocene (10-20%).

Interstitial water chemistry: Salinity, chlorinity, Ca2+,
and Mg?* decrease with depth; pH and alkalinity in-
crease with depth.

Sedimentation rates: Latest Miocene (>8 m/m.y.),
Pliocene (~40-60 m/m.y.), Pleistocene (~43-45 m/
m.y.).

These general features can be interpreted in terms of
(1) biotic productivity, (2) terrigenous input, and (3)
early diagenesis within the sediment.

There appears to have been an overall increase in pro-
ductivity from the late Miocene to a maximum in the
late Pliocene and a slight subsequent decrease. This is
clearly reflected by the sediment color, organic carbon
content, and siliceous biogenic component. The increas-
es in pH and alkalinity with depth reflect sulfate reduc-
tion within the sediment beneath the high productivity
area. The pelagic sedimentation rate is very high because
of the extremely high productivity. The consequent in-
crease in biogenic remains has resulted in an overall de-
crease in clay content. The increase in productivity may
be related to climatic cooling through the Pliocene (and
associated effects) and to the northward drift of Site
532, resulting in an increased or expanded upwelling in
the area.

Several diagenetic effects are evident within the sedi-
ments, The drastic decrease in foraminifers through the
Pleistocene and the occurrence of broken tests through
the remaining sequence may be a function of selective
carbonate dissolution. The carbonate content of the sed-
iment, however, remains high and generally increases
with depth through the Pliocene. Some recrystallization
of nannofossils appears to be occurring in the late Mio-
cene sediments. Authigenic dolomite is noted irregularly
below Core 532-22, while apatite or (?)carbonate-apatite
and pyrite are present throughout. The formation of
these minerals is in part correlated with the loss of Mg
and Ca cations from the interstitial water.

In addition to the overall trends noted above, there
are clearly defined light and dark sediment fluctuations
over 1-3 m intervals probably ranging from 30,000 to
130,000 yr. in duration and having an average time span
of 55,000 yr. The dark layers are richer in organic car-
bon, clays, and pyrite. One explanation for this cyclicity
might be the periodic increase in productivity, leading to
the relative increase of planktonic species lacking pre-
servable skeletons. Increased ingestion of clays and or-
ganic matter resulted in their rapid sedimentation as fe-
cal pellets and eventual preservation as the darker sedi-
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ment layers. The increased nonbiogenic component of
the dark layers may be, in part, the result of an increased
terrestrial (wind-borne) input of clay-size material.
There is little evidence that the light-dark cycles were
caused by carbonate dissolution within the sediment.

BIOSTRATIGRAPHY

Calcareous Nannoplankton

Holes 532 and 532B

Continuous hydraulic piston coring in Hole 532 result-
ed in complete recovery from the mudline to total depth
below Core 61 (250.8 m), except for two empty core lin-
ers (53 and 59). In Hole 532B, hydraulic piston cores
collected from the mudline through Core 60 (247.2 m)
were saved for organic geochemical studies and were
neither opened nor examined. From Core 532B-61 (247.2
m) to total depth below Core 532B-74 (291.3 m) core-
catcher samples were examined. Control from the rig
floor was so exact that Cores 532-61 and 532B-61 corre-
late within 0.4 m and can be considered to have been
taken at the same level. Hence, coring is continuous
from the mudline to the total depth of 291.3 m in Core
532B-74.

The youngest sediment recovered (in 532-1,CC) is
Holocene/Pleistocene (NN21/20), the oldest (in 532B-
74,CC) is late Miocene (NN11); calcareous nannofossils
are common to abundant, showing moderate to good
preservation in all samples. No barren intervals were en-
countered; only core-catcher samples were examined.

Quaternary

Holocene/Pleistocene assemblages occur in 532-1,CC
through 532-4,CC (to 17.4 m). Typically present are the
following species:

Coccolithus pelagicus Umbilicosphaera mirabilis
Cyclococcolithus leptoporus ~ Gephyrocapsa oceanica
Helicosphaera carteri

This interval is assigned to Zones NN20/21. The pres-
ence or absence of Emiliania huxleyi will be determined
using electron microscopy in the shore-based studies.

The early Pleistocene Pseudoemiliania lacunosa (=
Emiliania ovata) Zone, NN19, begins in 532-5,CC (21.6
m) with the last occurrence of Emiliania ovata and con-
tinues down to 532-17,CC (74.4 m). Typical of the assem-
blage in this interval are:

Coccolithus pelagicus Crenalithus doronicoides
Cyclococcolithus leptoporus  Emiliania ovata
Helicosphaera carteri Helicosphaera sellii

Pliocene

The Plio/Pleistocene boundary occurs in Core 532-18
because the highest occurrence of Discoaster brouweri,
signaling the D. brouweri Zone, NN18, occurs in 532-
18,CC (78.8 m). This zone continues through 532-21,CC

301



SITE 532

(92.0 m). The assemblage is characterized by the follow-
ing species:

Crenalithus doronicoides
Emiliania ovata
Discolithina sp.
Discoaster brouweri

Coccolithus pelagicus
Cyclococcolithus leptoporus
Cyclococcolithus macintyrei
Helicosphaera carteri

The D. pentaradiatus Zone, NN17, is not distinguished,
although it might be present in a condensed section with-
in Core 532-22. A hiatus may be present at this level.

From 532-23,CC (100.8 m) down to 532-35,CC (150.2
m), the lower part of the upper Pliocene, the D. surculus
Zone, NN16, is recognized. It is bounded by the highest
occurrence of Sphenolithus abies in 532-36,CC (154.2
m) and ranges up to the highest occurrence of D. ramalis
in 532-22,CC (96.5 m). Typically present in this interval
are the following species:

Discoaster brouweri
Discoaster variabilis

Coccolithus pelagicus
Cyclococcolithus leptoporus
Cyclococcolithus macintyrei Discoaster asymmetricus
Helicosphaera carteri Discoaster surculus
Reticulofenestra pseudoumbilica  Discoaster tamalis

The interval between 532-36,CC (154.2 m) and 532B-
62,CC (254.7 m) cannot be subdivided because there are
no reliable markers and is denoted NN12/NN14. Typi-
cally present are the following:

Discoaster variabilis
Coccolithus pelagicus Discoaster surculus
Helicosphaera carteri Discoaster brouweri
Reticulofenestra pseudoumbilica  Discoaster pentaradiatus
Cyclococcolithus macintyrei Amaurolithus delicatus
Coronocyclus nitescens Amaurolithus tricorniculatus

Sphenolithus abies

Pliocene/Miocene

The Discoaster quinqueramus Zone, NN11, is readily
distinguished and occurs in the interval from 532B-63,CC
(259.2 m) to the terminal depth in 532B-74,CC (291.3
m). Characteristically present are the following:

Discoaster quinqueramus  Amaurolithus primus
Discoaster pentaradiatus ~ Amaurolithus delicatus
Discoaster brouweri Coccolithus pelagicus
Discoaster surculus Helicosphaera carteri
Discoaster variabilis Cyclococcolithus macintyrei
Sphenolithus abies Reticulofenestra pseudoumbilica

Planktonic Foraminifers

The distribution of the planktonic foraminifers is in-
dicated in Figure 5.

As noted in the remarks on Site 530, the planktonic
foraminiferal zonation for this area rests primarily upon
the lineages of Globorotalia puncticulata-inflata and G.
miozea, s.1. The gradation between species is long in the
HPC cores taken at Site 532.
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Only G. puncticulata and G. inflata of the first line-
age were used. The nomen puncticulata was restricted to
forms with a well-developed final chamber of at least
somewhat larger size than the penultimate chamber.

The complexities of the G. miozea group required
some expediency in handling for this chapter. Species
concepts inferred from the reports of Leg 40 (Jenkins,
1978, p. 736, pl. 2) were followed. G. miotumida and G.
conoidea were combined because of close similarity (Jen-
kins, 1971, p. 91) and distinguished from other forms by
small increasing height of the final chambers, a final
chamber of largest size, and a distinct lobulation of per-
ipheral outline around the final chamber. The dorsal as-
pect is distinctly menardian, and the shape is essentially
plano-convex.

G. conomiozea is also essentially plano-convex, but
less so than the two above. G. miozea appears to be es-
sentially biconvex, but differences in convexity could
not be applied with confidence. Hence G. conomiozea
and G. miozea were combined and distinguished from
other forms by tight coiling and consequently circular
outline, a smallish final chamber, and little or no lobu-
lation of outline around it.

The G. inflata Zone and the G. puncticulata Zone are
recognizable by the appearance of the nominate species
(Jenkins, 1978, p. 728), and their position and extent
conform to the correlations with the older tropical zona-
tion of Bolli (1966) and of others that were proposed for
Leg 40 (Ryan et al., 1978, p. 14). The occurrence of G.
margaritae provides a check on the position of these
zones at Site 532 and provides support for selection of
the top of the G. conomiozea Zone, which is not marked
by extinction of the nominate species at Site 532.

One of the most impressive aspects of the boreal fau-
na at both this site and at Site 530 is the frequency of
secondary shell deposits on globorotalids. Specimens
with thick, rounded tests often bear a delicate final
chamber. There is opportunity for both taxonomic and
ecophenotypic studies in these assemblages.

ACCUMULATION RATES

The method of calculating accumulation rates is de-
scribed in the Accumulation Rates section of the Site
530 chapter 1. The results of the calculations for Site
532 are shown in Tables 3 and 4.

Accumulation rates for CaCOj, opal, organic mat-
ter, and nonbiogenic material are as shown graphically
in Figure 6. CaCO, and opal show an inverse relation-
ship, with carbonate decreasing in almost the same pro-
portion that opal increases. Because the carbonate is
primarily contributed by calcareous nannoplankton, its
replacement by opal suggests simple replacement of the
coccolithophores by diatoms in the upwelling system.
There is no appreciable net increase in the total output
of biologically fixed mineral material.

INORGANIC GEOCHEMISTRY

The Holocene to late Miocene sediments from Site
532, located 1.1 km north of Site 362 (Leg 40) on the
Walvis Ridge, consist mainly of light olive foraminiferal-
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Figure 5. Distribution of selected planktonic foraminiferal species in Holes 532A and 532B.

nannofossil marl-ooze in the upper 49.5 m (Hole 532,
Core 1 through Core 12, Section 1) dark green diatom
nannofossil marl from 49.5-114 m (Hole 532, Core 12,
Section 2 through Core 26) and light-dark olive nanno-
fossil marl in the deeper section (Cores 532-27 through
61; Cores 532B-57 through 74). The sediments at this
site are characterized by high sedimentation rates (35-60
m/m.y.), high organic carbon content (up to 6% +),
and a strong H,S odor throughout the section.

Six samples from Hole 532 and 34 samples from Hole
532B were analyzed for pH, alkalinity, chlorinity, salini-
ty, and calcium and magnesium contents on board ship.
Results are given in Figure 7 for Hole 532 and Figure 8
for Hole 532B.

The high sedimentation rates and high organic car-
bon contents of sediments are reflected in the alkalinity
changes. Alkalinity shows a sharp increase with depth,
reaching a maximum at about 150 m. This concen-

tration-depth profile indicates sulfate reduction and
methane production in this zone, and a remarkable in-
crease in methane content was observed. These processes
are always accompanied by phosphate generation in the
sediment column, leading to precipitation of authigenic
Ca-phosphate minerals. Calcium shows a slight decrease
in the upper section, but below 50 m calcium values are
nearly constant, suggesting no net removal from the in-
terstitial waters, Magnesium decreases rapidly in the up-
per 100 m, then more gradually downward to about 200
m, where the values stabilize. This suggests that there is
a sink of magnesium in the upper 200 m, presumably in-
volving partial dolomitization of the nannofossil carbon-
ates. The unusual single high value for magnesium and
chlorinity at about 160 m is probably a result of contam-
ination by surface seawater.

The chlorinity depth profile is remarkably uniform
throughout the sections, except in the upper 20 m. The
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Table 3. Sedimentation and accumulation rates.

Base of interval

Sub-bottom Base of Age of base Interval Length of Sedimentation Wet—b_ulk
depth nannofossil  of interval  thickness interval rate _ant_y___ Porosity

Interval Hole Core? (m) zone (m.y.) (m) (m.y.) (m/m.y.) n X S (o)

A 19.40 0.45 43.11 3 146 0.6 73
532 58 19.40 NN20 0.45

B 57.20 1.25 45.76 11 149 0.8 71
182 76.60 NNI19 1.70

Cc 17.60 0.3 58.67 1 139 — 71
228 94.20 NNI18 2.0

D 54.40 1.0 54.40 6 149 0.9 71
362 148.60 NNI16 3.0

E 107.60 2.8 38.43 16 1.72 0.5 58
532B 632 256.2 NNI12 5.8

35.10 <4.2 >8.36 5 1.73 09 57
F 74,CC 291.3 (NN11) 10.0

2 Section taken from middle of core.
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Figure 6. Accumulation rates of biogenic and nonbiogenic sediment
components through time at Site 532.

distribution of salinity shows a slight decrease with
depth. Below 150 m, salinity values are nearly constant,
except for a high value at about 290 m, probably the
result of contamination by surface seawater; pH varies
but slightly throughout the section.

Carbonate Bomb

One hundred thirty-one samples from Hole 532 and
29 samples from Hole 532B were analyzed for carbonate
content. The results are shown in Figure 4 and Tables 5
and 6. Generally, carbonate contents are high (50-70%)
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in Cores 532-27 through 61 and Cores 532B-57 through
74. The diatom nannofossil marl sediments show rela-
tively low carbonate contents (about 20-40%). High
carbonate contents are also observed through the upper
sections (Cores 1 through 12).

ORGANIC GEOCHEMISTRY

Organic carbon and nitrogen contents of 67 samples
from Holes 532 and 532B were determined; their organ-
ic carbon values are plotted in Figure 4, and given in
Table 7 with the carbonate percentage and C/N atomic
ratios. Table 8 presents the data obtained from Rock-
Eval pyrolysis of 96 samples from this site. The methods
used for these analyses have been described in the intro-
ductory chapter.

The organic carbon values of the succession of cal-
careous and siliceous, biogenic, and pelagic sediments
from Site 532 are markedly higher than those typical of
pelagic sediments, which average 0.2% organic carbon
(Degens and Mopper, 1976). These sediments are thor-
oughly bioturbated, making their high organic carbon
contents even more remarkable. The S, responses are al-
so high for Plio-Pleistocene sediments.

In general, the organic carbon contents appear to be
higher in Hole 532 between Cores 14 and 34 (ca. 60-140
m) than above and below this section of the sedimentary
sequence, This trend is clearly shown by the average or-
ganic carbon values for specific time intervals (Table 9)
and by the downhole profile of organic carbon contents
(Fig. 9). The increase in organic carbon values from ca.
2-3% in upper Miocene-lower Pliocene sediments to 3-
6% in upper Pliocene to lower Pleistocene oozes and
subsequent decrease to 2-4% in upper Pleistocene strata
parallels the general trend of Site 362 (Erdman and
Schorno, 1978; Kendrick et al., 1979) and also that of
Site 530. As proposed by Siesser (1980), these patterns
in the organic carbon contents appear to reflect: (1) the
advent of the Benguela upwelling system in late Miocene
time with a concomitant increase in the input of organic
matter to the underlying sediments, (2) an intensifica-



Table 3. (Continued).

SITE 532

Opaline
Carbonate o opali silica % organic Cor Other
Accumulation accumulation 4 ci‘ll? ing accumulation = lf accumulation  accumulation
rate _ % carbonate rate ot rate gubon rate rate
(@/cmZem.y) n X S (g/cmZemy) n X Sy (g/em2emy) n X S (g/cmZem.y) (g/cmZem.y.)
3150 9 572 138 1802 11 3.2 7.3 101 3 391 0.79 123 1124
3561 35 40.1 137 1428 32 202 159 719 17 3.08 1.38 110 1304
3634 8 332 121 1206 10 299 115 1087 2 524 1.58 190 1151
4234 30 37.1 149 1571 31 11.2 110 474 12 424 1.32 180 2009
4395 59 495 113 2176 57 20 3.1 88 28 2.15 0.9 94 2037
=970 17 59.5 139 >577 14 1.0 2.5 >10 5 218 0.60 >21 >362

Table 4. Accumulation rate (102 g/c:m2 =m.y.) in 0.5 m.y. incre-

tion of upwelling and productivity through to the upper

ments. Pliocene-lower Pleistocene, and (3) a subsequent de-
rr = crease in productivity levels during the Pleistocene.
Time i o btrvitia ok The downhole log of the Rock-Eval S, response val-
w2 S0 O Com (Gntld) ek At} ues (Fig. 10) shows a generally similar trend to that of
0-0.5 3191 17.65 1.63 1.2 220 10.43 217 i i
ol us ne 18 M loce 2T tht_a organic carbon'values (Fig. _9), altlyough the upper
1.0-1.5 3561 1428 719 LI0 198 12,16 67.4 Pliocene-lower Pleistocene maximum is not so appar-
1.5-2.0 36.05 12.95 9.40 1.58 2.84 0.86 . :
20-25 4234 1571 474 180 324 1865 214 ent, probably as a result of sample selection.
2.5-3.0 42,34 15.71 4.74 L.B0 324 18.65 148.6 3 :
3035 4395 2176 088 094 169 196 g The organic carbon_ va_h}es a.l_ld 'th? Sz' responses both
SEUA RN A e 0 Le B4 %58 show considerable variability within individual core sec-
4550 4395 2076 088 094 169 19.62 2255 tions (Tables 7 and 8). In general, the lighter colored
WS R 4N e o ¥ s ol oozes possess lower organic carbon contents and give
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Figure 7. Inorganic chemistry of interstitial waters in cores from Hole 532.
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Figure 8. Inorganic chemistry of interstitial waters in cores from Hole 532B.

smaller S, responses than the darker, olive-colored sam-
ples. These variations suggest that there are additional
factors superimposed upon the overall trend in upwell-
ing and productivity that influence the accumulation of
organic matter in the underlying sediments. In many
parts of the sedimentary section the color appears to
change from dark to light in rhythmic cycles. One such
cycle, in Hole 532, Core 10, was studied by Rock-Eval
pyrolysis to assess the relationship between sediment
color and organic matter content. As Figure 11 shows,
the S, response is high (ca. 1500 mg HC/100 g sediment)
for the darker (5Y 4/4) sediment horizons and decreases
to low values (ca. 300) for the lighter(?) (10Y 7/2) sedi-
ment intervals. Hence, the color of the sediments is in-
deed related to their organic matter content, and its
fluctuations may reflect episodes of midwater or bottom
anoxia, variations in upwelling strength or in pelagic
biological populations, or changes in sediment accumu-
lation rates.

In contrast to the variability and depth changes in the
organic carbon contents of Site 532 sediments, the atom-
ic C/N ratios remain fairly uniform (ca. 15) throughout
the sediment sequence. This monotonous depth trend
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shows that the character of the organic matter has not
changed significantly since the initiation of the Benguela
upwelling system. A C/N ratio of ca. 15, as found here
and in the upper 200 m of sediments recovered at Site
530, suggests a preferential loss of proteinaceous mate-
rial from phytoplankton organic detritus (C/N = 6; ac-
cording to Goodell, 1972). Since C/N values of upper
water column particulate matter average 7.3 in this area
of the Atlantic Ocean (Bishop et al., 1978), a loss of ni-
trogen may occur after particles settle out from the
photic zone, but prior to their incorporation into the
bottom sediments. However, problems associated with
representative sampling of particulate matter in seawa-
ter complicate the issue.

The values of the hydrogen and oxygen indices calcu-
lated for Site 532 sediments from Rock-Eval pyrolysis
data and from their organic carbon contents suggest
that the sedimentary organic matter is predominantly of
marine origin, as is that of the upper sediment section of
Site 530. In addition, the lipid indicators in sediments
from Site 362 (Boon et al., 1979) and those from Site
532 (Meyers and Dunham, this volume) are mainly de-
rived from marine sources. Thus, the organic geochemi-



Table 5. Carbonate bomb results, Hole 532,

SITE 532

Table 5. (Continued).

Core-Section ~ CaCOjy
(interval in cm) (%) Lithology

1-2, 7-9 68 Lt. olive nanno foram ooze
1-3, 72-74 67 Lt. yellow nanno foram ooze
2-3, 6-8 38 Dark olive nanno foram marl
2-3, 60-62 62 Lt. olive nanno foram ooze
3-2, 29-31 73 Lt. olive nanno foram ooze
3-3, 106-108 58 Lt. olive nanno foram ooze
4-2, 17-19 68 Lt. olive nanno foram ooze
4,CC — 40 Olive nanno foram marl

5-1, 96-98 41 Olive nanno foram marl

5-3, 96-98 70 Lt. olive diatom foram ooze
6-2, 55-56 34 Dark olive foram nanno marl
6-2, 144-145 62 Lt. olive foram nanno ooze
7-1, 75-76 40 Lt. olive diatom nanno marl
8-2, 70-71 39 Lt. olive diatom nanno marl
8-2, 100-101 41 Lt. olive diatom nanno marl
9-1, 16-18 62 Dark olive foram nanno ooze
9-2, 108-110 42 Lt. olive foram nanno marl
9-3, 123-124 58 Lt. olive foram nanno ooze
10-2, 64-66 58 Lt. olive nanno ooze

10-2, 105-107 50 Lt. olive nanno marl

10-3, 44-45 50 Olive foram nanno marl
10,CC (9-11) 23 Dark olive nanno diatom ooze
11-2, 69-70 53 Lt. olive foram nanno ooze
11-3, 53-54 41 Lt. olive diatom foram nanno ooze
11-3, 149-150 55 Dark olive foram nanno ooze
12-1, 79-80 42 Lt. olive diatom foram nanno ooze
12-2, 79-80 33 Dark olive diatom nanno marl
13-1, 69-71 25 Dark olive diatom nanno marl
13-2, 53-56 27 Dark olive diatom nanno marl
13-3, 89-92 41 Lt. olive diatom nanno marl
13,CC (13-15) 43 Lt. olive diatom nanno marl
14-2, 38-39 15 Dark olive diatom nanno marl
14-3, 38-39 e Lt. olive diatom nanno marl
15-2, 34-35 27 Lt. olive diatom nanno marl
15-3, 34-35 42 Lt. olive diatom nanno marl
16-1, 118-120 48 Lt. olive nanno diatom ooze
16-2, 122-124 19 Dark olive nanno diatom ooze
16-3, 40-42 25 Med olive diatom nanno marl
17-1, 81-83 43 Lt. grn.-gray diatom nanno ooze
17-2, 81-83 32 Dark olive diatom nanno marl
17-3, 81-83 47 Dark olive nanno diatom marl
17-3, 91-93 32 Light olive nanno diatom marl
18-1, 91-93 21 Dark olive nanno diatom marl
18-2, 91-93 20 Lt. olive nanno diatom marl
19-2, 82-84 39 Lt. olive diatom nanno marl
19-3, 81-83 28 Lt. olive diatom nanno marl
20-1, 70-72 31 Dark olive nanno clay ooze
20-3, 71-73 31 Lt. olive nanno diatom ooze
21-2, 29-30 8 Dark olive smarl

21-3, 88-90 48 Lt. olive smarl

22-1, 136-139 40 Lt. olive smarl

22-2, 136-139 41 Dark olive smarl

23-3, 130-133 32 Lt. olive smarl

23-1, 59-61 45 Lt. olive dolomitic smarl

23-3, 34-36 58 Lt. olive dolomitic smarl

24-1, 109-112 55 Lt. olive dolomitic nanno marl
25-2, 127-130 50 Lt. olive dolomitic nanno marl
25-3, 93-96 23 Dark olive diatom nanno ooze
25-1, 51-52 11 Dark olive nanno clay

25-2, 51-52 31 Lt. olive nanno clay

26-1, 49-50 40 Lt. olive diatom nanno ooze
26-2, 5-6 45 Lt. olive diatom nanno ooze
27-1, 86-88 32 Olive nanno marl

27-2, 66-68 13 Dark olive nanno marl

27-2, 86-88 34 Lt. olive foram nanno marl

Core-Section ~ CaCO3

(interval in cm) (%) Lithology

28-2, 18-20 27 Olive diatom nanno marl
29-2, 10-13 45 Lt. olive nanno marl

29-3, 10-13 25 Dark olive nanno marl
31-1, 144-145 21 Dark olive clay

31-2, 64-65 12 Dark olive clay

31-3, 18-19 46 Lt. olive nanno marl

32-1, 11-13 20 Dark olive silty clay

32-2, 46-49 26 Lt. olive diatom nanno marl
32-2, 147-149 62 Lt. olive nanno marl

33-2, 61-62 39 Dark nanno marl

33-3, 41-43 59 Lt. nanno marl

34-1, 121-122 53 Lt. olive silic. nanno marl
34-2, 49-51 33 Dark olive silic. nanno marl
34-2, 71-72 25 Lt. olive silic. nanno marl
35-2, 94-96 55 Lt. olive silic. nanno ooze
35-3, 70-72 43 Dark olive silic. nanno marl
36-1, 71-72 53 Lt. olive silic. nanno marl
37-1, 109-110 54 Lt. olive foram nanno ooze
37-2, 39-40 40 Dark olive foram nanno marl
38-1, 65-68 57 Lt. olive nanno marl

38-2, 50-53 29 Dark olive nanno marl
39-2, 60-62 45 Dark olive nanno marl
39-3, 60-62 60 Lt. olive nanno marl

40-1, 75-76 37 Dark olive nanno marl
40-3, 75-76 51 Lt. olive nanno marl

41-2, 80-82 45 Lt. olive nanno clay

41-3, 4-5 27 Dark olive nanno clay
42-2, 711-72 58 Lt. olive nanno marl

42-2, 79-80 54 Lt. olive nanno marl

42-2, 140-141 34 Dark olive nanno marl
43-1, 71-72 50 Lt. olive nanno marl

43-1, 117-118 38 Dark olive nanno marl
44-3, 36-37 30 Dark olive nanno clay
44-3, 110-111 53 Lt. olive nanno marl

45-1, 116-119 55 Lt. olive nanno marl

45-2, 42-45 68 Lt. olive nanno marl

46-1, 100-101 73 Lt. olive nanno dolomitic marl
46-2, 100-101 44 Lt. olive nanno marl

46-3, 96-99 55 Lt. olive nanno marl

47-2, 69-71 56 Lt. olive nanno marl

47-3, 110-112 41 Dark olive nanno marl
48-1, 64-67 62 Lt. olive nanno marl

48-2, 142-145 34 Lt. olive nanno marl

48-3, 5-11 33 Dark olive nanno marl
49-1, 70-71 55 Lt. olive nanno marl

49-2, 86-92 55 Lt. olive nanno marl
49,CC (3-4) 37 Dark olive nanno marl
50-1, 20-21 24 Lt. olive nanno marl

50-1, 82-83 46 Dark olive nanno marl
51-1, 144-150 61 Lt. olive nanno marl

51-2, 75-78 63 Lt. olive nanno marl

52-1, 64-70 44 Lt. olive nanno marl

52-2, 141-147 72 Dark olive nanno clay
54-1, 81-87 47 Lt. olive nanno marl

Lt. olive nanno marl
Lt. olive nanno marl
Lt. olive nanno marl

55-1, 109-110 64
55-2, 109-110 48
56-1, 100-104 65

56-2, 34-39 47 Dark olive nanno marl
57-1, 109-110 49 Dark olive nanno marl
57-2, 79-80 62 Lt. olive nanno marl
58-1, 67-68 60 Lt. olive nanno marl
58-2, 67-68 32 Dark olive nanno clay
60-2, 42-48 48 Lt. olive nanno marl
61-1, 27-29 49 Lt. olive nanno marl

61,CC (20-21) 50 Lt. olive nanno marl
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SITE 532

Table 6. Carbonate bomb results, Hole 532B. Table 7. Carbonate and organic carbon con-
tents and C/N ratios of Site 532 sediments.

Core-Section CaCO3
(interval in cm) (%) Lithology Sample CaCO3 Cq C/N
(interval in cm) (%) (%r? (atomic)

58-2, 93-99 62 Lt. olive nanno marl
58-3, 0-6 51 Lt. olive nanno marl Hole 532
59-1, 80-86 45 Lt. olive nanno marl
59-2, 106-112 37 Dark olive nanno marl 12, 7-9 68 3,66 12.1
60-1, 80-81 ; 3-3, 106-108 58 3.28 14.7
-1, 48 Lt. olive nanno marl 4.cC 40 4.80 14.8
61-1, 110-112 e Lt. olive nanno marl 8-2, 70-71 47 1.70 13.2
61-2, 8-10 53 Lt. olive nanno marl 8-2, 100-101 19 2.93 14.7
61-3, 5-11 46 Dark olive nanno marl 8-2, 145-146 41 3.64 15.0
62-1, 116-119 48 Dark olive nanno marl 9-1, 16-18 62 2.01 13.5
62-2, 80-81 54 Lt. olive nanno marl 9-2, 108-110 42 3.57 14.9
62-2, 124-130 64 Lt. olive nanno marl 9:3, 123-124 58 116 120
63,CC (4-5) 29 Dark olive clay 10-2, 64-66 58 1.26 12.4
64-1, 80-81 60 Lt. olive nanno ooze 10,CC 9-11 23 4.30 14.9
65-1, 51-54 44 Dark olive nanno marl 11-3, 53-54 41 5.52 15.9
65-2, 109-111 59 Lt. olive nanno marl 11-3, 149-150 55 1.88 13.3
66,CC (7-13) 38 Dark olive nanno clay 13-1, 69-71 25 3.48 14.8
67-2, 54-55 49 Lt. olive nanno marl 13-2, 53-56 27 2.74 :ig
67-3, 54-55 69 Lt. olive nanno marl 14-2, 32‘;3 li izé 14.8
68-1, 54-55 47 Lt. olive nanno marl 14-3, g _83 12 3'20 14.6
68-2, 54-55 68 Lt. olive nanno marl 17-2, 81- 5 :
: 18-2, 91-93 20 430 153
69-2, 19-20 57 Lt. olive nanno marl
: 21-2, 29-30 8 6.35 15.5
69-2, 89-90 61 Lt. olive nanno marl
: 22-2, 138-139 41 412 214
70-2, 70-71 73 Lt. olive nanno marl 24.2 127-130 50 2.65 17.1
71-2, 76-82 74 Lt. olive nanno marl 24.3. 93-96 23 3.40 15.0
72-1, 34-36 78 Lt. olive nanno marl 25_|: 51-52 11 6.04 16.4
72-2, 34-36 72 Lt. olive nanno marl 25-2, 51-52 31 3.03 13.9
73-2, 14-20 63 Lt. olive nanno marl 26-1, 49-50 40 2.47 15.4
74,CC — 71 Lt. olive nanno marl 27-1, 86-88 32 3.87 16.2
27-2, 66-68 13 4.48 14.8
29-3, 10-13 25 444 152
. . L 31-2, 64-65 12 5.87 16.5
cal studies suggest that local aquatic productivity is the 32-1, 11-13 20 586  16.5
primary origin of most of the organic matter in the Site ;;g E;(‘)ji ig g;; :2’;
532 sediments. _ _ ) 37-2, 39-40 0 29 151
The proximity of Site 532 to Site 362 meant that sig- 38-2, 50-53 29 3.12 15.5
nificant quantitites of gas would almost certainly be en- 40-1, 1546 g; i-‘ﬁ' {2-2
countered. At Site 362 gas pockets had formed quickly :;:g' 75330 54 1.54 14.2
as the cores expanded on deck, causing the polypropyl- 422, 140-141 34 2.90 14.4
ene end caps to bulge, and sometimes forcing them from 44-3, 110-111 53 1.69 13.8
the core liner. The major constituents of the gas pock- ig%(:“(’g'i;“ ‘;‘_} %3‘; :‘3";
ets, excluding air, were methane and carbon dioxide, 50-1, 82-83 46 224 148
with traces of hydrogen sulfide and free nitrogen. No 51-1, 144-150 61 202 247
shipboard analysis of C, to Cs hydrocarbons was made 51-2, 75-;3 gi ;.gg ;2'2
at Site 362, and an analysis program involving gas sam- gg; ?:Ll 4 7 524 i
pling from such cores was envi_saged for Site 532 using 54-1, 81-87 47 395 301
the methods described in the introductory chapter to 56-1, 100-104 65 0.68 14.2
: 56-2, 34-39 47 1.99  14.7
this volume. ) ) 57-1, 109-110 49 2.20 15.0
However, few gas pockets were observed in the first 58.2, 67-68 32 311 15.0
30 cores recovered (down to 130 m sub-bottom depth), 60-2, 42-48 48 1.23 13.9
so such sampling was consequently reduced. In Hole
% Hole 532B
532, methane first appeared at 123 m sub-bottom depth
(Core 29) and was present through Core 57 (232 m). Gas gg? g'of - i; fg‘; }g'g
samples were taken when the cores first arrived on deck. 592, 106-112 37 266 1.6
Considerable degassing of Cores 33 through 51 occurred 61-3, 5-11 46 1.66 18.9
prior to their splitting. In several instances the end caps 62-1, 116-119 48 1.43 13.6
were punctured to release the pressure buildup, causing g'é'cl %::5’]30 g‘; gf; }g'g
sediment extrusion or spurting through the hole. Cores 65.1, 80-81 44 184 149
recovered from Hole 532A expanded as had those from 66,CC (7-13) 38 3.27 14.5
Hole 532. Similar gas expansion affected the sections of g;§ ?;'ig ‘S‘g %:? 2‘3?
Hole 532B, causing caps to be forced from their core 739 14:20 &3 Ls1 15.6

liners in the deep freeze. No gas samples were taken for
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Table 8. Rock-Eval pyrolysis results.

S, S3

HI Ol

Table 8. (Continued),

SITE 532

Sample Corg
(interval in cm)  (mg/100 g sediment) (mg/g Corg) (")
Hole 532
1-2, 7-9 1320 640 360 175
1,€C 964 582
2.C0 700 531
3,CC 744 498
4,CC 1887 733
5,CC 1385 528
6,CC 1833 624
7,CC 1173 612
8,CC 1810 673
9-3, 123-124 222 289 191 249 1.16
9,CcC 673 436
11,CC 719 494
12,CC 1449 647
13,CC 319 427
14-2, 38-39 2249 622 381 105 5.91
14,CC 1060 554
15,CC 938 541
16,CC 1929 390
17,CC 1924 596
18,CC 656 467
19,CC 1163 518
20,CC 1242 481
21,CC 649 380
22.CC 664 355
23,CC 406 293
24,CC 1592 511
25-2, 51-52 953 466 315 154 3.03
25,CC 542 354
26,CC 977 428
27,CC 688 418
28,CC 981 287
29,CC 692 281
30,CC 754 281
31,CC 1323 328
32,CC 1236 332
33,CC 502 248
34-2, 71-72 2231 479 1108 98 5.47
34,CC 458 193
35,CC 380 174
36,CC 449 170
37,CC 334 254
38,CC 486 217
39,CC 416 184
40,CC 850 250
41-3, 4-5 1592 423 103 103 4.11
41,CC 574 222
42,CC 1243 292
43,CC 1041 315
44,CC 565 268
45,CC 150 153
46-2, 100-101 497 325 203 133 2.44
46,CC 578 246
47,CC 404 246
48,CC 386 230
49,CC 464 257
50,CC 1076 301
51,CC 802 284
52,CC 710 356

shipboard analysis from Hole 532A, but three samples
from Hole 532B were taken and analyzed. The method
of shipboard gas sampling precludes the accurate quan-
titative evaluation of gas shows and therefore largely
limits gas descriptions to qualitative terms. Methane
was by far the dominant component of all gas samples,

Sample S 5 HI oI -
(interval in cm) (mg/100 g sediment) (mg/g Corg)  (%0)
Hole 532 (Cont.)
54,CC 172 65
55,CC 166 272
56,CC 69 255
57,CC 119 258
58,CC 134 270
60,CC 140 235
61,CC 37 281
Hole 532B
10-2, 8-10 985 397
10-2, 30-31 1673 525
10-2, 51-53 327 327
10-2, 89-91 379 364
10-2, 137-139 740 417
10-3, 6-8 673 362
10-3, 38-40 728 395
10-3, 76-78 1131 385
10,CC (4-6) 1447 494
11-1, 32-33 900 385
57,CC 182 339
58,CC 838 403
59,CC 250 334
60,CC 156 340
61,CC 125 306
62,CC 114 297
63,CC 282 285
64,CC 196 332
65,CC 269 310
66,CC 451 353
67,CC 122 274
68,CC 110 191
69,CC 323 226
70,CC 201 226
71,CC 91 176
72,CC 97 206
73;0C 119 216
74,CC 97 186
61-3, 5-11 214 240 123 145 1.66
66,CC (7-13) 1030 369 315 113 3.27

Table 9. Average organic carbon contents for specific sediment in-
tervals.

Mean
Sub-bottom Base of percent
depth nannofossil  Age of base organic  No. of
Interval Hole Core (m) zone interval carbon  analyses
A 9 3
532 5 19.4 NN20 0.45
B 3.08 17
532 18 76.6 NN19 1.7
C 5.24 2
532 22 94.2 NNI8 2.0
D 4.24 12
532 36 148.6 NN16 3.0
E 215 28
532B 63 256.2 NNI12 58
F 218 5
532B 74 291.3

(NNID) 10.0
I )

and the composition of C, to Cs hydrocarbons showed
little downhole variation. The compositions of the C; to
Cs hydrocarbons in each sample, excluding 2, 2-dimeth-
ylpropane which was always <0.1%, are plotted against
depth in Figure 12, and a typical gas chromatogram (us-
ing the Hewlett-Packard instrument) is shown in Figure
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Figure 9. Downhole organic carbon and C/N ratio profiles at Site
532.

13. The chromatogram for the vacutainer blank analysis
shows prominent peaks in the Cg region, but no signifi-
cant contamination from the vacutainer in the C, to Cs
range. Gas chromatographic analysis using the Carle in-
strument showed that significant amounts of carbon di-
oxide were present in all the samples, in addition to meth-
ane. Attempts to measure hydrogen sulfide using this in-
strument were unsuccessful, suggesting that levels were
below detection limits; however, no hydrogen sulfide
standard was available with which to calibrate the in-
strumental response. The odor of hydrogen sulfide was
sufficiently prominent, however, to indicate that signifi-
cant quantities of the gas were present. No attempts
were made to quantify the intensity of the H,S odor ver-
sus core depth, although the smell in the core lab in-
creased from faintly unpleasant to thoroughly obnoxious
as successive cores were split, much as had been noted at
Site 362 (Bolli et al., 1978).

The composition of gaseous hydrocarbons at Site 532
is consistent with their origin from biogenic processes.
Their composition remains almost constant with depth
(Fig. 12), and there are few variations in gas ratios with
depth (Fig. 14). Such *‘in phase’’ behavior has been pre-
viously reported in the Black Sea and the Moroccan Ba-
sin (Hunt and Whelan, 1978; Whelan, 1979). It indicates
that the gases are formed in sitv and have not migrated
from depth. However, without knowledge of the micro-
bial processes operating within the sediment, it is uncer-
tain whether in situ formation of gaseous hydrocarbons
occurs in a discrete shallow zone of the sediment or con-
tinues to depth. The one depth trend that is apparent,
the downhole decrease in the ethane/propane ratio (Fig.
14), might reflect a difference in the composition of the
products of microbial activity at depth. It is more prob-
able, however, that it reflects a gradual diffusive loss
with increasing depth of ethane relative to propane.

The presence of significant amounts of methane and
of carbon dioxide in the Site 532 sediments may reflect
the association of sulfate reduction and methanogenesis
in these sediments. These processes liberate hydrogen
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Figure 10. Rock-Eval S, log at Site 532.

sulfide and carbon dioxide and methane and carbon di-
oxide, respectively (Mechalas, 1974). Bacterial activity
in the sediments of Site 362 was indicated by their lipid
composition (Boon et al., 1978), which included fatty
acids that are biological markers of bacterial inputs to
sediments. More significantly, the lipids of surficial dia-
tomaceous oozes from nearby Walvis Bay include cyclic
isoprenoid alkanes characteristic of methanogens in ad-
dition to their high methane concentrations (Brassell et
al., 1981). These compounds also occur in the Site 532
sediments (Brassell, this volume).

There exists, therefore, various evidence for the pres-
ence and activity of bacteria in the sediments underlying
the highly productive water column. Among the mani-
festations of their existence are the high concentrations
of biogenic gas, including hydrogen sulfide, at Sites 532
and 362.
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PALEOMAGNETICS

Paleomagnetic samples were collected from Cores
532-6 through 60. The dominant lithology within this in-
terval was green marlstone. The sediments were poorly
indurated, and sampling was accomplished by pressing
cubic sample holders into the sediments, centered on a
vertical orientation line scribed upon the core. The cubes
were then removed by cutting them from the core with a
spatula.

These cubes were measured on the shipboard single-
specimen spinner magnetometer and were found to be
weakly magnetized for the most part. The range in in-
tensity was from 1.7 X 10-6to 1.8 x 10-% e.m.u.

As with the previous sites, only natural remanent
magnetization (NRM) studies were attempted on board.
Further studies were required using much more sensitive
measuring equipment than was available on the ship.
For this reason, the samples were remeasured at the
University of Hawaii using a ScT cryogenic magnetom-
eter. The measurement and analytical techniques are de-
scribed in the paleomagnetics section of the Site 530

SITE 532
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Figure 12. Composition of C,-Cs hydrocarbons (except 2,2-dimethyl-
propane).

summary. A stratigraphic plot of the individual inclina-
tions is shown in Figure 15. It illustrates the sequence of
polarity changes which occur in the hole. The stratigraph-
ic sequence is characterized by mixed polarity, with three
normal polarity intervals and four reversed polarity
intervals.

The uppermost reversed polarity interval is Pleisto-
cene in age and is characterized by nannofossil zone
NNI19. It appears to correlate with the reversed polar-
ity interval between the Jaramillo and Olduvai events
within the Matuyama polarity epoch. Cores 20 to 21 are
characterized by normal polarity and correspond to the
nannofossil zone NN18. We correlate this polarity inter-
val to the Olduvai event. Based upon the biostratigraphy
and lithostratigraphy there may be a hiatus between
Cores 22 and 23. Below this interval there appears to be
a continuous magnetostratigraphic sequence of the Gauss
polarity epoch, including the Kaena and Mammoth po-
larity events.

PHYSICAL PROPERTIES

METHODS

Sound velocity (compressional), 2-minute GRAPE wet-bulk den-
sity (ratio of the sediment weight to its volume), and continuous
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Figure 13. Gas chromatogram of (A) gas show from Section 532-51-1,
(B) vacutainer blank.
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Figure 14. Downhole ratios for selected gas ratios at Site 532.

GRAPE wet-bulk density measurements were performed using meth-
ods described by Boyce (1976). To calculate the wet-bulk density
(g/cm?) of sediments by the GRAPE technique, a grain density and an
Evans (1965) ‘‘corrected’’ grain density of 2.7 was assumed. These
methods are discussed in detail by Boyce (this volume). .

Cohesion or shear strength (g/cm?) of clayey sediments was mea-
sured using the techniques described by Boyce (1977) using 1.28 cm
(diameter) x 1.26 cm (height) vane size. The vane was rotated with
axis parallel to bedding on a split core.

Gravimetric wet-bulk density, wet water content (the ratio of the
““weight of pore-water’' to ‘‘weight of the wet saturated sediment or
rock,’” expressed as a percent), and porosity (ratio of ‘‘pore volume”’
to the ‘“volume of the wet-saturated rock,’’ expressed as percent) were
also determined by traditional gravimetric techniques. These gravi-
metric measurements were done by Meyer on board ship on 10-g sam-
ples using weight in air and weight in water to determine volume. The
sample was then dried at 105°C for 24 hours and cooled in a desicca-
tor for at least two hours before weighing (Ohaus Triple Beam Bal-
ance; Rocker, 1974). While waiting to be processed, the samples were
wrapped in plastic and sealed in vials with damp tissue; the vials were
refrigerated at a temperature above freezing. These data are salt-cor-
rected for an interstitial water salinity of 35 ppt. The density data,
with %ood firm samples, have an accuracy and precision of <0.01
g/cm.

Shipboard gravimetric determinations of density may be less accu-
rate with softer samples, which may crumble or flake off during mea-
surement or which are simply too soft to handle properly. To avoid
these problems in softer sediment a ‘“‘cylinder technique’”® (15 cm?)
sample is taken and stored under seawater; its gravimetric porosity
and density are determined at DSDP headquarters in La Jolla. Preci-
sion is +1% relative error. This technique uses a 2 cm high and ~3
cm diameter metal cylinder, which is inserted in the sediment, then
carefully removed and cleaned; the sediment is carefully scraped flush
to the top of the cylinder, then two plastic plates are placed over the
cylinder ends.

Before the plastic plates are placed on the cylinder, a 2-minute
GRAPE count is done through them. Then another 2-minute count is
made through the same plates plus the sediment (through axis of the
cylinder) so that a 2-minute GRAPE density value can also be calcu-

3 Gravimetric measurements using the cylinder technique were done at G. Bode's
laboratory at DSDP headquarters.
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Figure 15. Stratigraphic plot of paleomagnetic sample inclinations, Site 532 (demonstration intensity: 75
Oe). Positive inclination represents normal polarity. In the black vs. white polarity sequence to right,
normal polarity is indicated by black in the column labeled N and by white in the column labeled R.
Ages, nannoplankton zones, core numbers, polarity events, and polarity epochs appear in columns to
the right. (The depth in meters is shown on the left.)

lated. Almost all data on the hydraulic piston cores were acquired us-
ing this technique.

In general, sound velocity samples were allowed to reach room
temperature (4 hours in unsplit cores) before immediate sampling.

Results

All sound velocity, wet-bulk density, porosity, water
content, vane shear strength, and acoustic impedance
measurements, made at laboratory pressure and temper-
ature, are listed in Table 10 and Figures 16 to 19, Vane
shear strength data are plotted versus depth in Figure
20. The data can best be appreciated in the figures and
tables provided and need not be discussed. All analog
GRAPE data are plotted for each core; these plots ap-
pear in Appendix B, this chapter.

CORRELATION WITH SEISMIC PROFILES

Since only hydraulic piston coring was planned for
Site 532, the Glomar Challenger profile was run with a
15 c.i. chamber size, in order to have high resolution in
the upper part of the sedimentary sequence. In the time
since Site 362 was drilled, the Bundesanstalt fiir Geowis-
senschaften und Rohstoffe had run a seismic line (BGR-
36) between Sites 362 and 363. At the position of Site
532, a 2-second direct travel time thick sedimentary se-
quence overlies the basement. The presence of oblique
reflectors within the basement suggests that it may be of
continental origin (Fig. 21). In the upper part of the sed-
imentary sequence two acoustic discontinuities can be
recognized on seismic profiles. Assuming a mean sound
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Table 10. Physical property data, Holes 532, 532B.

GRAPE "‘special"’ B
Compressional-sound velocity oot Gravimetric»®
e L Ao A Tl L —
Core-section hole beds beds |-+ (J-L¥1  Temp. | 1 densil! (salt corr.)  corr.) im ancfd Original Remolded
(interval in cm) (m) (km/s)  (km/s) (km/s) (%) (°C) beds beds (g/cm?) (%) (%) (g+10°/cm?es) (g/em?)  (g/em2) Lithology (G.S.A. color number)
Hole 532
1-2, 70-72 2.20 — — — — - E= =4 — —_ —_ — B4 34 Clayey nannofossil foraminifer ooze (5Y 4/1)
1-2, 715-19 2.25 1.498 — —_ — 20 == w= - —_ — 2.04 — Clayey nannofossil foraminifer ooze (5Y 4/1)
1-2, 80-82 2.30 —_ —_ - — — 139 — 1.36° 59,2¢ 78.4¢ — — Clayey nannofossil foraminifer ooze (5Y 4/1)
2-3, T0-72 7.70 — — — — —_ — -— — —_ — — 156 45 Mottled clayey nannofossil foraminifer ooze (5Y 4/1)
2-3, 75-77 1.75 1.527 —_ - — 20 146 — 1.45¢ 51.1¢ 72.5¢ 2.21 — Mottled clayey nannofossil foraminifer ooze (SY 4/1)
4-2, 120-122 15.50 —_ - — — = — == — — —_— == 262 23 Clayey foraminifer nannofossil ooze (5Y 4/1)
4-2, 130-132 15.60 1.660 — — — 20 .52 — 1.53¢ 46,1 68.8° 2.54 - Clayey foraminifer nannofossil ooze (5Y 4/1)
5-3, 120-125 21.35 — — — — —_ — — — — — - 333 58 Mottled clayey diatom nannofossil coze (5Y 4/1)
5-3, 125-127 21.45 1.522 — — - 20 .53 — 1.50°7 50.0°7 73.1€? 2.28 — Mottled clayey diatom nannofossil coze (5Y 4/1)
6-1, 130-133 22.90 - — — — — —_ = — — — — 304 40 Mottled clayey diatom nannofossil ooze (5Y 4/1)
6-1, 135-137 22.95 1.523 —_ — — 20 149 — 1.42%2 53.1¢? 73.657 2.16 — Mottled clayey diatom nannofossil ooze (5Y 4/1)
7-1, 100-102 27.00 — —_ — — - —_ — - —_ —_ - 224 72 Mottled clayey diatom nannofossil coze (5Y 4/1)
7-1, 105-107 27.05 1.536 — — — 20 1.47 — 1.49¢ 49.3¢ 71.6° 2.29 —_ Mottled clayey diatom nannofossil ooze (5Y 4/1)
8-3, 35-37 33.75 — — — —_ — — —_ — — — — 593 Cracked Clayey foraminifer nannofossil ooze (5Y 3/1)
8-3, 45-47 331.85 1.484  Gassy: sonic wave attenuation 20 1.58 1.45¢ 51.8¢ 73.3¢ 2.15 — Clayey foraminifer nannofossil coze (5Y 3/1)
9-2, 130-133 37.60 - — — —_ - —_ — — — — — 303 Cracked  Mottled foraminifer nannofossil ooze (5Y 4/2)
9-2, 135-137 37.65 1.532 — —_ - 20 1.5 — 1.48%2 50.97 73.4%7 2.27 - Mottled foraminifer nannofossil ooze (5Y 4/2)
10-3, 60-63 42,80 — — — — - —_ == - —_ —_ - 616 28 Mottled foraminifer nannofossil ooze (5Y 4/2)
10-3, 65-66 42.85 1.510 — — — 20 .52 — 1.51¢ 48.6° 71.7¢ 2.28 — Mottled foraminifer nannofossil ooze (5Y 4/2)
11-2, 120-122 46.30 — — — — — — —_ — — — — 420 Cracked  Mottled foraminifer nannofossil ocoze (10Y 4/2)
11-2, 125-127 46.35 1.486 — — — 20 1.55 — 1.46%? 53.5%2 76.1€? 2.17 - Moittled foraminifer nannofossil ooze (10Y 4/2)
12-3, 5-7 51.05 — — — —_ - — - —_ — — - 667 168 Mottled diatom foraminifer nannofossil ooze (5Y 6/4)
12-3, 10-12 51.10 1.506 - - - 20 137 — 1.39¢ 55.7 75.7¢ 2.09 — Mottled diatom foraminifer nannofossil ooze (5Y 6/4)
13-3, 48-50 55.88 — — — - _ _ - —_ — — - 537 Cracked  Mottled di foraminifi fossil ooze (S5Y 3/2)
13-3, 55-57 55.95 1.487 - — - 20 Poor — 1.37¢ 59.6° 79.5¢ 2.04 — Mottled diatom foraminifer nannofossil ooze (5Y 3/2)
14-3, 50-52 60.30 —_ - — — — — —_ — - - - 502 Cracked  Mottled diatom nannofossil ooze (5Y 6/4)
14-3, 55-57 60.35 1.519 — —_ —_ 20 1.42 — Bad sample 2.16 —_ Moittled diatom nannofossil ooze (5Y 6/4)
16-3, 80-83 62.00 - — - — — — — — — — — 1045 Cracked  Clayey nannofossil diatom ooze (5Y 3/2)
16-3, B5-87 65.05 1.532 - — —_ 20 146 — 1.45¢ 54.9¢ 77.7¢ 2.2 — Clayey nannofossil diatom ooze (5Y 3/2)
19-3, 90-92 82,70 — — - - — — - — — — —_ 665 Cracked  Mottled diatom nannofossil marl (5Y 4/1)
19-3, 95-97 82,75 1.488 — — — 20 138  — 1.39¢ 58.9¢ 79.8¢ 2.07 — Mottled diatom nannofossil marl (5Y 4/1)
22-3, 110-112 96.10 — - — — — — —_ — — —_ — 1306 619 Diatom nannofossil ooze (disturbed) (5Y 5/2)
22-3, 115-117 96.15 1.487 — — — 20 135 — 1.38¢ 59.8¢ 80.7¢ 2.05 — Diatom nannofossil ooze (disturbed) (5Y 5/2)
23-2, 80-83 98.70 — — — — — — —_ — — — — 831 Cracked  Diatom nannofossil marl (5Y 4/1)
23-2, 85-87 98.75 1.488 — —_ —_ 19 1L.51  — 1.51¢ 50.2¢ 74.0¢ 2.28 — Diatom nannofossil marl (5Y 4/1)
24-3, 60-63 104.40 — — _ — — —_ - — — — — 1359 363 Diatom nannofossil marl (5Y 3/1)
24-3, 65-67 104.45 1.514 - —_ — 19 .55 — 1.58% 45.5¢ 70.3¢ 2,39 —_ Diatom nannofossil marl (5Y 3/1)
25-2, 95-97 107.65 — — — —_ — — . — — — — 1463 Cracked  (Org. rich) diatom nannofossil marl (5Y 2/1)
25-2, 100-103 107.70 1.498 - — —_ 19 1.56 — 1.54° 48.7¢ 73.2¢ 2.31 - (Org. rich) diatom nannofossil marl (5Y 2/1)
26-3, 10-13 112,70 — — — — — — - — — — — 460 Cracked  Nannofossil diatom marl (5Y 5/1)
26-3, 15-17 112.75 1.482 - — — 19 140 — 1.41° 56.8° 78.3¢ 2.09 —_ Nanncfossil diatom marl (5Y 5/1)
29-3, 720-227 124.007 - —_ — - — — - — - - - 425 Cracked  (Org. rich) nannofossil marl (5Y 3/1)
29-3, 35-37 124.15 1.485 — - —_ 20 1.56 — 1.54° 47.3¢ 71.0¢ 2.20 — (Org. rich) nannofossil marl (5Y 3/1)
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31-2, 110-112 130.00 - - - - - —_ 1097 Cracked  Nannofossil marl (5Y 6/1)

31-2, 115-118  130.05 1.464  Gassy: sonic wave attenuated 20 L7000 - 1.64° 42.1¢ 67.6° 2.40 —_ Nannofossil marl (5Y 6/1)
38-2, 110-113 156,40 — - - - —_ —_ —_ —_ — — — 1150 100 Nannofossil marl (5Y 6/1)
38-2, 115-118  156.45 — Gassy: sonic wave attenuated - 178 — 1.72¢ 37.6° 63.1¢ —_ - Nannofossil marl (5Y 6/1)
41-3, 100-103 169.20 - - - - — — —_ — —_ —_ —_ 1439 206 Nannofossil marl (5Y 6/1)
41-3, 105-107 169.25 — Gassy: sonic wave attenuated - 1.4 — 1.73¢ 38.7¢ 65.2¢ - - Nannofossil marl (SY 6/1)
43-2, 75-77 176.25 - — — - - - — - —_ — —_ 973 Cracked  Nannofossil marl (5Y 6/1)
43-2, 80-82 176.30 1.584  Gassy: sonic wave attenuated 19 1.67 — 1.64° 42.0° 67.2° 2.60 - Nannofossil marl (5Y 6/1)
44-2, 130-132 181.20 — — — —_ — —_ - — —_ — - 1239 118 Nannofossil marl (5Y 6/1)
44-2, 135-137  181.25 —_ Gassy: sonic wave attenuated - .75 — 1.71¢ 37.8¢ 62.9° —_ - Nannofossil marl (5Y 6/1)
47-3, 125-127 195.48 — — — — — - - —_ —_ — - 2052 236 Nannofossil marl (5Y 6/1)
47-3, 131-133 195.54 — Gassy: sonic wave attenuated 19 1.75 — 1.75¢ 36.7¢ 62.7° — — Nannofossil marl (5Y 6/1)
48-2, B5-87 197.95 — — — — — — — - - - — BBS 106 Mannofossil marl (5Y 6/1)
48-2, 90-93 198.00 - Gassy: sonic wave attenuated — .78 — 1.75%2 36.5%7 62.2°7 — — Nannofossil marl (5Y 6/1)
49-1, 110-115  200.70 - — — — - - — — — - — 1486 — Mannofossil marl (5Y 5/1)
49-1, 115-117  200.75 - Gassy: sonic wave attenuated - L70 — 1.62°7 37.9%7 59.8%7 — - Nannofossil marl (5Y 5/1)
52-3, 50-53 215.10 - — —_ — — — - 1911 (cracked)  Nannofossil marl (SY 5/1)
52-3, 55-57 215.15 Gassy: sonic wave attenuated - 1.66 — 1.70° 18.1¢ 63.2¢ — - Nannofossil marl (5Y 5/1)
54-3, 60-63 223.60 — — — - —_ - - — — —_ - 1321 139 Nannofossil marl (5G 6/1)
54-3, 65-68 223.65 — Gassy: sonic wave attenuated - .61 — 1.75¢ 34.9¢ 59.8° - — Nannofossil marl (5G 6/1)
55-3, 30-33 227.30 — — — — —_ — — —_ - - - 1386 59 Nannofossil marl (5G 6/1)
55-3, 35-37 227.35 Gassy: sonic wave attenuated — .76 — Bad sample? —_ — Nannofossil marl (5G 6/1)
57-3, 40-42 234,80 — — — — — —_ — — - - - 672 48 Disturbed nannofossil marl (5G 6/1)
57-3, 45-47 234.85 Gassy: sonic wave attenuated —_ .76 — 1.76° 34.4¢ 59.0¢ — e Disturbed nannofossil marl (5G 6/1)
60-3, 56-58 246.36 - — — — —_ —_ — —_ - - - 1357 271 Nannofossil marl (5G 6/1)
60-3, 60-62 246.40 — 1.66? — 1.67¢ 37.5¢ 61.3¢ - — Nannofossil marl (5G 6/1)

Hole 532B
57-1, 70-73 233.10 — - — — — — — — —_ -— —_ 1085 1m Nannofossil marl (5Y 6/1), layered
57-1, 715-17 233,15 Gassy: sonic wave attenuated .77 — 1.71¢ 37.1¢ 61.9¢ — s Nannofossil marl (5Y 6/1), layered
59-2, 35-37 241.65 - — - — - —_ - — — — — 1498 106 Mottled nannofossil marl (5Y 6/1)
59-2, 40-42 241.70 Gassy: sonic wave attenuated - .67 — 1.71¢ 39.0%7 65.2¢ — _ Mottled nannofossil marl (5Y 6/1)
62-2, 15-17 252.85 - - - - - — — — — — — 1427 206 Mottled nannofossil marl (5Y 6/1)
62-2, 20-23 252.90 Gassy: sonic wave attenuated — .77 — 1.78¢ 35.5¢ 61.7¢ - — Mottled nannofossil marl (5Y 6/1)
65-2, 70-73 261.90 — — — — — — o - —_ — — 1244 159 Mottled nannofosisl marl (5Y 6/1)
65-2, 75-77 261.95 Gassy: sonic wave attenuated — 1,72 — 1.74¢ 36.4° 61.8° —_ - Mottled nannofossil marl (5Y 6/1)
66-2, 80-83 266.00 — —_ - - —_ — — — — — — 1227 142 Layered, mottled nannofossil marl (5Y 4/1)
66-2, 85-87 266.05 Gassy: sonic wave attenuated —_ 1.69 — 1.7 37.4° 62.5% —_ — Layered, mottled nannofossil marl (5Y 4/1)
67-2, 10-12 268.70 — —_ —_ — —_ — — — — - — 944 Cracked Layered nannofossil marl (5Y 6/1)
67-2, 12-14 268.72 Gassy: sonic wave attenuated — 1.4 — 1.76¢ 36.9¢ 63.5¢ —_ — Layered nannofossil marl (5Y 6/1)
68-1, 120-123 272.70 — — — — — — - — — — — 778 Cracked  Layered nannofossil marl (5Y 6/1)
68-1, 127-130 272,77 Gassy: sonic wave attenuated — 1.72 — Bad sample — - Layered nannofossil marl (5Y 6/1)
70-2, 10-13 280.90 — — — — — — — — — — — 472 Cracked  Nannofossil marl (5Y 6/1)
70-2, 15-17 280.95 1.510  Gassy: sonic wave attenauted 19 1.78 — 1.78° 34,5 60.0° 2.69 — Nannofossil marl (5Y 6/1)

2 The calculation the following parameters: Qg Cgc = 2.7 g/crn3 for sediments and 3.0 g/cm-" for basalt; ¢f = 1.025 gfcms: efe= 1.128 g.-’:rn3, There was a linear interpolation between 0.10126 cmz.-’g, for the 6.61 cm aluminum standard,
and 0.10056 cm=/g, for the 2.54 cm aluminum standard, based on the sample’s own diameter.
Gravimetric data were done on ship by weight in air and weight in water using Ohaus centrogram balance; these were done by W. Meyers.

€ Gravimetric data used the cylinder technique with the ples processed through G. Bode's laboratory at DSDP.

Impedance is product of vertical velocity and gravimetric density; when gravimetric density is not available the 2-minute GRAPE density is used to calculate impedance. Where vertical velocity was not available, then horizontal velocity was used
to calculate impedance.
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Figure 16. Laboratory velocity and associated laboratory data from
Hole 532 at a condensed scale. The data are at laboratory temper-
atures and pressures.
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Figure 17. Laboratory velocity and associated laboratory data from

Hole 532 versus depth at an expanded vertical scale. The data are
at laboratory temperatures and pressures.

316

GRAPE Wet-bulk Compressional-sound
density {n!cmsl velocity
(special 2-minute count) 0= Perpendicular
s?c 2 3 Wet water wm, Acoustic
j content . _ parallel to beds  Impedance
Sy (% wt.) km/s (a/(em? .- 5)] 105
rAe 50 0 2 3 4 5 0 5 10 15
0_3 il i bk i IO o i bl b e ki | Lok SRR RLE RARE: RAZLD W
E [ ]
2 100 -]
g = E
«<£
E B -
£ 200 .
o = [+] o -
L ?‘? 9‘; ]
K h o ]
m = s i a1 s 3 a2 gl L T | 1 Sk, i, b Liisabaasitisgf -

'r‘ = Grain density (g;"cmsl

Figure 18. Laboratory velocity and associated laboratory data from
Hole 532B at a condensed vertical scale. The data are at laboratory
temperatures and pressures.
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Figure 19. Laboratory velocity and associated laboratory data from

Hole 532B at an expanded vertical scale. The data are at laboratory
temperatures and pressures.
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Figure 21. Processed seismic line BGR-36 showing location of Site 532.

velocity of 1.5 km/s, the acoustic discontinuity at 0.13 s
is at 97 m sub-bottom depth and corresponds to a prob-
able hiatus between calcareous nannoplankton zones
NN18 and NN16. The acoustic discontinuity at 0.22 s
cannot be linked to any change in lithology or physical
properties. These acoustic discontinuities are indicated
on the velocity-depth diagram for Site 532 (Fig. 22).

SUMMARY AND CONCLUSIONS

The upper part of Site 362 had been continuously
cored by rotary drilling during Leg 40 in 1975, but all of
the cores taken above a sub-bottom depth of 200 m were
badly disturbed. The cores were rich in diatoms and cal-
careous plankton and also had a high content of organic
carbon, It had been recognized that the sediments were
a product of the Benguela upwelling system which start-
ed in the Miocene.

We arrived at Site 532 late on 19 August. Hole 532
was spudded in on 20 August, and hydraulic piston cor-
ing continued until the evening of 21 August, with 61
cores taken to a depth of 250.8 m.

Hole 532A was offset, spudded in, and continuous
hydraulic piston coring proceeded until 23 August. Forty-
seven cores were taken to reach a depth of 199.6 m. Since
these cores were taken for the JOIDES Sedimentary Pe-
trology and Physical Properties Panel, they were sealed,
and only the core catchers were examined aboard ship.

Hole 532B was offset and spudded in on 23 August;
continuous hydraulic piston coring proceeded until 25
August. Seventy-four cores were taken to a depth of
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Figure 22. Velocity-depth profile showing major discontinuities.
Dashed line: Site 362 velocity-depth profile. Time scale after Vin-
cent (1977).
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291.3 m. The hole was terminated because of the time
necessary for the transit to Recife. Cores 1 through 56
were not opened but were frozen to be used later for
geochemical studies. The remainder of the cores were
studied in the usual manner.

Recovery with the HPC was good to excellent, but in
the cores we opened, the top 50-150 cm of nearly all of
the cores in the upper 100 m were badly disturbed. Be-
low 100 m, the disturbance was less common, although
parts of cores were gas cracked.

Site 532 was located on the eastern part of the Walvis
Ridge in a trough with relatively thick sediment fill,
about 1.1 nautical miles from Site 362. Our results are in
general agreement with those from the earlier site, al-
though we recovered 235 m of Pleistocene and Pliocene
sediments, as opposed to 169 m recovered at Site 362.

The sediments are calcareous and siliceous biogenic
open-marine pelagic deposits with variable amounts of
terrigenous clay and a high organic carbon content.
They accumulated rapidly at rates of between 25 and 60
m/m.y. The overall variations through the single unit
we recognized can be summarized as follows (see Fig.
4):

Color: Light olive in uppermost Pleistocene, becom-
ing darker in mid-Pleistocene with dark layers increas-
ing in intensity and frequency; becoming lighter into the
late Miocene.

Foraminifers: Common in the Pleistocene, decreas-
ing to generally less than 10% in the early Pleistocene
and older sediments.

Nannofossils: Generally 20-50%, lower in late Plio-
cene.

Diatoms: Only become significant (10-40%) in late
Pliocene.

Carbonate: Decreases from the Pleistocene to late
Pliocene (60-70% to 20-40%); increases into the late
Miocene.

Organic carbon: About 3-4% in the Pleistocene, in-
creasing to 3-6% in the late Pliocene, and decreasing to
1-2% in the late Miocene.

Clays: Increase from Pleistocene (10-20%) to late
Miocene (50-60%).

Interstitial water chemistry: Salinity, chlorinity, Ca2+,
and Mg?* decrease with depth; pH and alkalinity in-
crease with depth.

Sedimentation rates: Pleistocene (40 m/m.y.), Plio-
cene (up to 62 m/m.y.), latest Miocene (25 m/m.y.).

These general features can be interpreted in terms of
(1) biotic productivity, (2) terrigenous input, and (3) ear-
ly diagenesis within the sediment.

Several diagenetic effects are evident within the sedi-
ments. The drastic decrease in quantity of planktonic
foraminifers in the older Pleistocene and the occurrence
of broken tests through the older sequence may be a
function of either selective carbonate dissolution or ex-
clusion of the planktonic foraminifers from the upwell-
ing area. The carbonate content of the sediment remains
high and generally increases with depth through the Pli-
ocene. Some recrystallization of nannofossils appears to
be occurring in the late Miocene sediments. Authigenic
dolomite is noted irregularly below 100 m, while apatite
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or (?)carbonate-apatite and pyrite are present through-
out, suggesting that the sediments beneath the upwelling
system may be a significant sink for phosphorous. The
formation of these minerals is in part correlated with the
loss of Mg and Ca cations from the interstitial water.
In addition to the overall trends noted above, there
are clearly defined light-and-dark sediment fluctuations
over 1-3 m intervals having an average time span of
55,000 yr. The dark layers are richer in organic carbon,
clays, and pyrite. One explanation for this cyclicity
might be a periodic increase in productivity, leading to a
relative increase of planktonic species without preserva-
ble skeletons. Such organisms would ingest clays and or-
ganic matter, causing their rapid sedimentation as fecal
pellets and eventual preservation as the darker sediment
layers. The increased nonbiogenic component of the
dark layers may be, in part, the result of an increased
terrestrial (wind-borne) input of clay-size material.
There is little evidence that the light-dark cycles were
caused by carbonate dissolution within the sediment.
Biogenic sediment accumulation rates show the de-
velopment and decay of the Benguela upwelling system.
Figure 23 is a cumulative plot of the accumulation rates
of the three materials (calcite, silica, and organic mat-
ter) fixed by the plankton. The total of the two mineral
phases remains nearly constant, but during the Pliocene
opal replaces carbonate, and during the Pleistocene car-
bonate replaces opal. The total output of the three bio-
genic phases was slightly higher during the Pliocene but
only by about 25% over the late Pleistocene. This sug-
gests that the upwelling condition permits diatoms to re-

place calcareous nannoplankton though the overall out-
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Figure 23. Accumulation rates of organic matter, opal, and CaCO, at
Site 532.



put remains almost constant. Planktonic foraminiferal
tests are a significant component of the calcium carbon-
ate fraction in the late Pleistocene, but become rare in
the older Pleistocene and Pliocene; they are abundant
again in the late Miocene. This suggests that the plank-
tonic foraminifers were excluded from the area during
the time of strongest upwelling or that the foraminiferal
lysocline was very high beneath the upwelling system or
that a combination of both factors is active. Quantitative
data on the phosphate content of the sediments is not
yet available, but it is expected that the sediments rich in
organic matter will also be enriched in phosphates, so
that the sediment regime beneath the upwelling system
serves as a phosphate sink. Figure 24 shows the output
of the three components expressed as percent. Figure 25
shows the partitioning of carbon between organic and
biogenic mineral phases. Figure 26 shows the biogenic
sediment accumulation beneath the upwelling system as
a triangle diagram and suggests that four stages can be
recognized. Development of the system (6-4 m.y. ago)
involves marked increase in incorporation of opal and
organic matter in the sediment. Once organic matter be-
comes about 13% of the biogenic sediment (about 2.8
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Figure 24. OQutput of organic matter, opal, and CaCO, expressed
as percent of total biogenic sediment.
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Opal Organic
matter

Figure 26. Triangular diagram showing changes in the relative proper-
ties of CaCO;, opal, and organic matter through time, illustrating
the development of the Benguela upwelling system.

m.y. ago) its proportion tends to remain constant as the
proportion of diatom opal increases sharply to >40%
about 1.7 m.y. ago. Both organic matter and opal de-
creased until about 1 m.y. ago. Since then opal content
of the system has decreased rapidly, but organic matter
rose to more than 10% before dropping back close to its
late Miocene proportion in the recent sediments.
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APPENDIX A
Smear Slide Summary, Site 532
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Appendix A. (Continued).

TRACE
<5% RARE
5-25% COMMON
25-50% ABUNDANT
=50% DOMINANT

SMEAR SLIDE SUMMARY
* = minor lithology
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Appendix A, (Continued).
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APPENDIX B
GRAPE Analog Computer Data, Site 532
Core 532-3 Core 532-4
1 2 3 1 2
Porosity (%) Depth Porasity (%)
100 50 0 in 100 50 0
hole  2:
{m) g 2
0 33
% 1
} z
3
4
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GRAPE Analog Computer Data

The analog GRAPE data contain disturbed and undisturbed portions of the
cores; investigators should therefore consult core forms and photographs in
order to distinguish valid and invalid data.

These data have been severely edited for publication. All rock di s
were measured by hand, lly one per 5 ecm of core segment.
The core segments are very rough and irregular; therefore, when these diameters
{and assuming offset from the g ay beam as described by Equation 36
in Boyce, 1976) are applied to the raw GRAPE data, the resulting adjusted data
(dotted lines) are subject to huge errors, particularly when core segments with
small irregular diameters are scanned and the calculated (Equation 38) offset
is incorrect, thus causing extremely bad data. As a result, the unadjusted GRAPE
data are plotted as a solid line with “diameter adj d” data p dasa
dotted line. This allowed the obvious errors to be corrected by hand using
white correction fluid and an ink pen. More importantly, this presentation allows
i ig s to ipul the data. Investigators interested in the density of
a specific layer or rock piece should check the sample diameter from the core
photographs and make the appropriate diameter corrections as discussed in
Boyee (1976]).

Note: The upper scale is GRAPE wet-bulk density (1.0 to 3.0 y’cma]; solid
lines (———) are GRAPE analog data assuming a 6.61-cm core diameter; circled
dots { @ ) are the wet-bulk density calculated from 2-mi counts on a

i v ple; the p ity g allows a porosity scale to be deter-
mined by selecting the proper grain density (rg:l and extrapolating horizontally.
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Appendix B. (Continued).
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Note: no data for Core 30.
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Appendix B. (Continued).
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Note: no data for Core 53.
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Appendix B. (Continued).
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Note: no data for Core 532-59.
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Appendix B. (Continued).
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Note: no data for Core 532A-27.

-

2

2
3

3
4
0

1
1
2

2
3

3
4

Core 532A-30 Core 532A-32 Core 532A-34
1 2 3 1 2 3 1 2 3
T (Raamsccassnasannansal (Basasasansusnsnnssss
Porosity (%) Depth Porosity (%) Depth Parosity (%)
00 50 0 in 100 50 © in 100 50 0O
hole 23 hole -
(m) ry 2 (m) r, 2
07— 3° 0 3:
11 1
1 1
2 2
] 2 2
34— 3
} 13 3
4 4
Core 532A-31 Core 532A-33 Core 532A-35
r (1;1[|(v—|0 = T T T I 0 | L e L
1 1
1 1
2 2
2 2
3 3
3 3
4 4
[ FETEEAEEREANEERNERN | (FERSRETENINNETNRNNNT| Losssaassalassaasansl

TES LIS



pEt

Appendix B. (Continued).
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Note: no data for Cores 532A-39, 43, 45, 46.
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Note: no data for Cores 532B-1 through 56.
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Appendix B. (Continued).
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- J_"'_ 5Y 4i4 Pyrite 2 2 1 E Waloanic giats =1 - -
B =y 5Y 3/4 Carbonate unspec, a 3 4 Glauconite - |
21 ] iy * ||sram Foraminifery 4 5 8 2 2 SY 52 Byrite 2 7 -
ey 5Y 34 Calc. nannofassily 2 1 @ H Carbonate unipac. 3 5 10
2 2 Distoms ES 5 15 = L Foraminiters 2 5
] =] Radiolariars ¥ 2 0 Fl Caic. nanrotossils 3 W w
-1 < A iy Sponge spicules 1 3 <1 . By a2 Distarm 35 20 15
K E = =1 Silicoflageliates 1 <1 <1 Radiolarians 1 1 2
é — 'l'_ Yo Plant debrls ~ <1 1 . Sponge 1kculey 15 10 1
z 7] o~ 'I"_ Amorphaous organics 2 5 = 5Y Bk Silicatlagellates =1 =1 =1
2 by s Plant datiris = <1 =
] *CARBONATE BOMB [% CaCO4 % organic carton): Amorghous organics <1 - 4
- = 2, M-35em = 27:3.45
4 st j—_— 3,34-35em = 42 sl * CARBONATE BOMB [% CaCO4).
. e - - e 1, 118120 em = 48
r_j_'L o 5¥18 2,122-1M4em =19
) _'3‘:!. | - 3, 40-42 cm = 25
in ey 5Y 8/2
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3 e 3
L
3 T el By 5Y 54 -
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=] Ji ¥ i
g e g T T Z
7 L~ =L ] praud 2 = sv4n
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SITE 532 HOLE CORE (HPC) 17 CORED INTERVAL 70.0-744m SITE 532 HOLE CORE (HPC] 18 CORED INTERVAL 74.4-784m
FOSSIL 2 FOSSIL
=
G CHARACTER i « |2 CHARACTER
g MHEE gl g GRAPHIC g EMEE § gl 2 GRAP
T HEE 2 e 22| 5] 5 2 APHIC
L |EE|E g - =4 T ey LITHOLOGIC DESCRIFTION = EHHEE £l | auiec LITHOLOGIC DESCRIPTION
MEAELE = g| g 2 a FEAERLE ilg 8|2 2 e
E |= |3 B E 5 E ﬁ g - >
H = S 2 =
R HHHE 3 S ERHEEHE :
2 - o Y = o
[l
e syan DIATOM NANNOFOSSIL DDZE and NANNOFOSSIL SMARL:
1 o DIATOM OOZE: Dominantly more or less equal mixtures of clay, calear:
4 e -L'J P Good examples of snarls which are mixturse of clay sous ils, and siliceoui SMARL
e e T — and distoms and runnalonils — na clesr dominant con- which i callsd DIATOM NANNOFOSSIL MARL or
4 : h
05 o Y5/ stitupnt. The core i Diojurbaied. Theoe is 3 relativaly NANNCFOSSIL DIATOM MAAL. Core is hioturkated
7 T coarse layer in the center af the core. and lor) disturbed throughout. Color boundaries are
; ) vzd-: l i maitly gradatianal,
— ey 'L_ o SMEAR SLIDE SUMMARY {%): SMEAR SLIDE SUMMARY (%):
4 b L &Y Gid
T8 el .
o o L
! = =3
=2l - i
== il - 5, 18
L = 2z
7 e 5Y 6/4 é £ g ]
FEE aif 2 L 2 i
o] Sy Section., Dupsh lem) 344 3,90
"J-J 1 [ Lith, ) = Dominant; M = Minge] D o
oy - Secrion, Depth fom) L8 2,0 st
R e Lith, 10 = Dominsmr; M = Mimarl D o | EY B b _ &
V:-"J‘A Tewture: Sie = 58
- J_-‘ Sand 2 0 Clay - 38
-1 . Sin 58 BB )
B 5Y 8 i 0 » sysm s it
§ ] E * Compasition Quarz 2 2
o BY 414 £ Mica <l =
Aol Cuartz <1 58 26
2 ~ L > Clay 2 . b &y
i E = . £ Pyrite 2 E sv 4 b 5 -
ES 4 L i Carbanate unspec 3 5 2 & b i 5 10
EH 1 <4 Fumnil‘ﬂr ; 2: % Foraminifers 3 3
. w1 " SEN, i g BY 5/3 Cale. nannafossih 5 6
Dlstoera P i E
T Radiolarians 2 1 preiopid 3 1
T Sponge spiculn < < N Swu:i':a - 1 '
- B Silicaflapeilates 1 <1 5Y 1/ Silicofiagellates < =<l
Plane debeis < -
B * CARBONATE BOMB (% CaCO3): -
4 BY 514 g Y * CARBONATE BOMS 1% CaCOg):
b 2,81-83cm = 47 | ;.:::giun:;;
| 3,01-83em = 32 = | svan - -
3 E 5Y 64 |
- + 5Y 613
. o BY7M
- o o
N 5Y B/4
5Y 504 s
ccl S 5Y 473 o Y113
=
Rz
= = |Falcm
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532 HOLE CORE (HPC) 19 CORED INTERVAL 784-832m SITE 532 HOLE CORE (HPC) 20 CORED INTERVAL 83.2-87.6m
e - {7 T
o ] FOSSIL
§ cu:ﬁ%en ¥ § CHARACTER
4 LR z 3
< “ly w Cwl2]3 F —
E§ § § 2 % B | jomemc, LITHOLOGIC DESCRIPTION %'5' EIHEIE HE kv v LITHOLOGIC DESCRIPTION
3 3 MIE|u|<
AHHAHEUE EiEd s U HHEHE THp
5 |3 HE E =g |z HEIE E 5
= § 5 il 3 & |S|l=z[aa E
T L~ SMARL "“‘j
; i . NANNOFOSSIL DIATOM SMARL:
_,'_‘2 Mintures of distoms, nannafossili and clay in roughly .I.._‘ P St i e ) ooty in sehly
o decrsating order of abundence is called DIATOM NANNG- . NANNOFOSSIL DIATOM
o = " that order of sbundance equals NANNOFOSS!
) FOSSIL SMARL and CLAYEY NANNOFOSSIL DIATOM 1 SMARL. highly isturbed cars
=== OOZE and (o) DIATOM NANNOFOSSIL MARL. All s i
—e core s bioturbated, Throughout Sectiom 1, 2, and 3 are B
e saveral stightly lighter and darker Tones. 4 SMEAR SLIDE SUMMARY {%):
Bl I . > £
! > H
L— SMEAR SLIDE SUMMARY (%): I 5 H
e L B =
~ = 5 4 E i i
L 3 L . = =2 2
el i a £ £3:
Talln, - 1. 2 55
— E Ex 2§ | 2% 5 a g g
= . 2§ 35 L]
sl 238 23 L Section, Degth e 1,100 307 3w
L~ Bacaion, banth temd 1120 2,100 Ny Lith, 18 = Domingst: M = Mingel D D o
= Lith, {0 = Domirans; M = minor) D o p Textura:
= I Testurs: ] Sand 0 5 “
b Sand 8 = L sily 55 35 51
L sit 57 - A B 60 45
= i = = i Clay
o - | 4 Compasition;
g Composition Al Cuartz 2 - <
= Cuartz <1 1 g - % ! - E;
h— = BY 54 2 19 " eldspar
—r Clay b Clay E
e Volcanie gluss <@ - = Volcanic gass - =
& - Glaucanits ~ =1 B s Glauconit =1 <! =
§ 3 R o Pyrite [ - ¢ Pyrite - 1z
2 Mo Yags . tF:vbnm; unspec. : : L By 4u Carbionate uripec. 8 3 3
2 L iy = Faraminifars 2 1 3
N P gy, Caic. nannofosils 2 20 - r
5 sl b Cole. nannotosiils TR T
" Diatoms 36 40 - Distoms * 20 4
E i VO . Radiolarians 1 2 -4 Radiclarians 2 2 3
S e iy spiculos 2 4 = .
Ml = i T = = Sponge spicules 2 8 <
Ty Alcofiwriytey g = Silicoflagaiiates ! 2 1
-~ - <l o =
M = _:J *CARBONATE BOMB:(% CaCOy): L.." e
=TT 2,82-84 em= 29 L4 . * CARBONATE BOMS [% CaC04:% organic carbon:
Pl e 3:81-0%om =38 , 1,70-72 cm = 31:3.18
L7 | 3,71-T3em = 31481
e Pt i :
NI J
LT -
¥ Sl S
3 P - - |
o R e Y -
b A "
T, ¥ I -
L =
g Ml P, . I
L -
ey e b
= Ty e b -] .
- e =
iy - 3 =
o i = -1
P e I
E z e
=|cajcm =
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SITE HOLE CORE (HPC) 21 CORED INTERVAL 67.6-920m SITE 632 HOLE CORE (HPC) 22  CORED INTERVAL 92.0-864m
g IL g FOSSIL
2 E CHARACTER - ; CHARACTER
- EARRE Z 3 |= z
MAE z| e 2]
= £3 E g|z R mel\gv LITHOLOGIC DESCRIPTION se E% HF] 5 2 E- lf&mgv LITHOLOGIC DESCRIFTION
£7IET 5| 2(2)8) (%] +5E e R HHFHHEE R 2 g
£ | 2|3 £ z 15 |2 gle =
S |5|%[3|z2 = = 18 HHEIE =
2 j=j=zi=10 3 E HEIE &
| =
4 - FIATOM MARNOECESI, DOZE sma: MIMOR: DINTIN ] -'-j SILICEOUS NANNDFOSSIL MARL and NANNOFOSSIL
4 Foem MANNQFGESIL MARLS 4 SILICEOUS SARL:
ey In Bection 1, [-140 cm; Section 2, 36140 om; and g == 10v 82 Maostly iight green lolive) colors as indicated; dark zone
il P Section 3 + Gare Catcher = drill-induced fow in, s 0 indicatsd, It is bioturbated. DOLOMITE w 30% i
05— ekl e el smear slide Section 2, 128 cm,
] L7 i
ke ..L.jfu_ R
1 & - EY.a SMEAR SLIDE SUMMARY %) 1 B i SMEAR SLIDE SUMMARY {%):
- 1| L ﬁ
a -+ =
] Fem iy o3 3
Re = SR 1.5 e T
g - _E 232 ] J—J_‘O&. B5§ E
S e i i S A atil2sf
i ns E O —I _1_].::!0_‘_ | Sactian, Depth lemd 2,178 3,130
e Section, Death (om! 2,26 379 S T . L, [0 = Dominan; M - Mner D D
=11 — Lith, (D = Dominant, M = Minarl O ] 1 ‘-'-_‘_GJ_ ;’::un. .
o BY 314 Tuatura: i 3
7 =] | Sanid 8 5 4 ey I~ Sily 50 50
a ey . BY a2 Silt 54 55 e e &Y 644 Cuy 45 45
1 =l o Clay w0 w0 eV 2 Compasition;
- g Composition: P R &- 7 Cusriz 1 1
= L Feldspar - <
] T Quartz - < g AR a 2 n
b ] B R4 iy % 3 e M Gr:e;nll\l <1 -
N s Clay ® 10 s I l Pyrite ! 1
-1 - Glauconite - <1 R
2 L) 5Y 54 2 Ly & .
< Py 3 1 A B v Carbonane unwpec.
+ ) {how in Pyrite o . AL kafsiad Foraminifers 1 3
1 gL el Fi .,.::I-:m 4 5 by Cale. nannotossili 0 30
oramini ; L ;
§ =1 L Cale. nannotosils 19 40 T Ly .J..-L 2:’:"‘:“ ; 3‘;
N . Yy i
& -4 i o 3 ] i Sponge spicules 3 s
e FRadiolarism 3 2 [ " 2 ¥
; Sponge spscules 5 i .J_.‘J_ S evais Silieoflagetlates = 2
- Silicoflagollates 7 a i 3 i . Y - Plant d_vhm 5
Plant dabris <« o« ) s Dolomite -
5Y 6id Echinoid fragments 3 o« e = .
and Amorpheus ofgEn 5 = -1 il CARBOMATE BOIIIII 1% CaC0y:% organic carbon
oo B i ¥ 136138 m 41422
ltow-in SCARBONATE BOMB (% CaCO4-% organic carboni: B 5Y 473 s A L om0l
miture) 2,20-30 cm - 86,35 g o ot sYEa 213018 em « 32:2.76
3, B850 cm = 4B:1.36 ==y}
— e
L E o I~
3 3 1 Flen ol
* LA
7] =l Lo
4 =0+
i ) AP ST
o= it
£ i B o)
&z - el A .
= Z|FG|CM . F S
€
T
o=z cCj
[% #feolom
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w SITE 532 HOLE 3 CORED INTERVAL 96.4-1008 m SITE 532 HOLE 24 CORED INTERVAL
Y 2 FOSSIL g FOSSIL
o0 i ; CHARACTER 2 ; GHARACTER
8 |zule[2]e zl 2 8 |z.[ETeTe -
er [S2|E| 5] = ol = GRAPHIC e 2% HI K] gl & GRAPHIC
'§ EB|Z E E £ E LITHOLOGY LITHOLOGIC DESCRIPTION 5 E§ E E H £ I3 LITHOLOGY |, . LITHOLOGIC DESCRIPTION
55353‘!_ 8] = E 2”55333 =l 2 £ 8
E |5 i § 5|k E Fo|g |5 g £ E !
& 2|5 E 2 |22 a 3
| Tyl
i OIATOM NANNOFOSSIL MARL; kel i NANNOFOSSIL MARL and DIATOM NANNDFOSSIL
Authigenic DOLOMITE RHOMBS are 20+% in smear .l_""'.l. oozE:
[ slides. Unlike previous cores, this one i very uniform in .L‘L-l Uniform cotor {10 8/2) and texture |slightly Garker at
color (generally lighter than sbove] and texture. .I_""_l. Iase); s s biaturbated throughout.
| oI5
SMEAR SLIDE SUMMARY (%) .I_J“_I.
pel tiedl| SMEAR SLIDE SUMMARY (%):
= o -
IR o §
B U 4L 3 = =
E% £ et L £ i
£ s 2 § g 2
]
gz EH .i_n.j ’ R
Secsioe, Depth fom| 1,60 3.3 _L'I__l Seesion, Depth femt 1,111 2,130 3,96
Lith. D = Dominest; M = Minor) O o gt N } Lith. {0 = Dominast; M = Minor) D ] o
Texture: [} Texture:
Sard i 5 L Sand 1 16 12
st % '-L:_L-' Sife w B m
Cly »® 50 gl m o % 80 70
Compositicn: -y = position:
Ousrtz e <1 L Cruartz <1 1 =1
Clay » -+ Clay o 1w 2
Pyrita - 1 L Glaucanite - <1 <
¥ Cardonate unsme 2 5 -y 4= Pyrite 1 H 2
Foraminifers 2 2 J‘_-l-_‘ Carbonate unipac 8 - -
2 Cae. nanngiosils ETR- Th Foraminifers 5 10 2
2 Distoms 15 5 # -I-J_-L Cale. nannofosails 40 40 50
g Radiolarions 2 1 'I'.I_"' Diatarms 5 20 15
- L A : e, g, 9 11
i Siticoflagellates %F-,L;'A_‘ g s
.I.."".'_.r_ Plamt dabris - <l £ —— Silicoflagellates I
A o] Dolomite 0 0 —4 Prant dobris - <1 <1
. Echinaderm fragmenti = 3 =1
K o =y
Ll ) IBA;E:?”E :E.MB (R CABRT cipini carban: e * CARBONATE BOMB [% CaCOs % organic carbon}
: em= .-
e 3,34-36 em = 568:4.05 —=H 1108 1120m 56231
] _4_1 2, 1271-130 om = 50:2.65
=1 I_|_ 3, 8396 cm = 23:3.40
L
> =i
& 5
L,
s i
EE 1L =4
=2 -~
% [colem =L
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= CORE(HPC) 25 CORED INTERvAL 105.2-108.6m SITE 532 HOLE CORE (HPC) 26 CORED INTERVAL 109.6-1140m
F g FOSSIL
é El " g CHARACTER
= ] z| 2 8 ]
£ |22 2 GRAPHIC EMEIELE] Elg
i E§ 2 E E umoLoey | LITHOLDGIC DESCRIPTION ‘f'g' Eé E g é ElE opanHic s LITHOLOGIC DESCRIPTION
A AHHHE : HAHHHHEEE 4 H
] o E |8 § HEIE - g
5 |8 = B HEIH e
A b =
i‘j ¥4I HAANOEOSHL DGE ARDIANL : "'—-t' | DIATOM NANNDFOSSIL DOZE:
el Sievsral ight-cark ayclas sppear t baariations 1 fnare Lo | The core is mors or less uniform, Colar Iy gresnish
_LJ‘ :‘.’Lﬂg‘,m‘:;\:" mare nannofossl-rich  (lightes), = -Lv_'_‘ alive (10% 6/2); snd is bioturbated throughout,
" ougho, ey
A o i
05— 2 Koyl . i et I .
_l_i_' SMEAR SLIDE SUMMARY (%]: g .J‘_L_ SMEAR SLIDE SUMMARY (%):
o b
1 o Pt sY 3 Y el el
J-J--' o 1 = e
L = = por— = L = =
2 el B (o0 Mgl iy H
- =t = Dark B £, o S
10 M i . i e ;g E SEx
L L £ a3 a ] L 528 2328
Bl
J__L.JW.I_ ‘Section, Degth fomi 1.80 1,144 2,76 o _l-.l_' Sactsan, Depth emi 1,145 2,116
e Tl " ; Lih. 10 = Dominent; M = Minas) D =]
5Y Bi4 Lith, (D = Dominant; M = Misort D o il R i i =
'L'J_-I-.I.. . Texture: - T _LA‘ Taxturn:
X — - . =
P ] g 8 = o Bl 0¥ 62 ol 4
5 S By Silr 0 26 il - -, o il i
el Wl B vj-: . throughout Chy i a5
Iy 5Y 84 Caay & 70 B0 P =~ | lencapt for 8 . y
§ Ly 4 Comoition: b ] fow darker zones) Sinmae: 5
] 5Y 54 Quartz s T8 § Ryt 1"
3 My Fekdspar 5 - o« E ] cuy T
w Tl By o Y53 Mica & H gt BN Valeanic glass - <1
o By ' . = E:
3 iy [ Light Clay 7 W n H ) il v hen o
Volcanic glass a a - T i
2 . | o Bt Foraminifers 5 5
3 Glauconin - - <1 2 o L -
Pyrite 3 2 = S Cale. nanmolosils &5 0
he k)
: Carbanste unspec. B - 3 St gl miml ?5‘ 2
Y 304 Dark Foraminifers - 10 2 Fragl Eopgtl 5 iculs 2 5
"L'.J...J'_.L B thtn qh H' m o : b = "_.L sri;::llnn <1 1
[ - Distoms -3 3 1 —r . Plant detwis <l -
- Radialarians 1 1 1 T
ol Tl O Spongs spicule 2 3 2 o =t - .
e Silicoflagellates = <1 1 o | CARBONATE BOMB (% CaC0y:% organic earbon|
L 10Y 872 s oG - et -+ 1.48-60 cm = 40:2.47
3 [ B o =
o T b ‘CA:IB_;NATE SOME (5 0160 ¥ seuie carton) el il 2,88 am v 45:1.50
=w "y ; em = 11:6 £ —— -]
5Z cc e et 2, 61562 cm = 31:3.03 ol P
£ poy A, 2, 8090 em = 16:5.41 L
M, -
e ]
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532 HOLE CORE [HPC) 27 CORED INTERvAL 114.0-1174m SITE 532 HOLE CORE (HPC) 28 CORED INTERVAL 117.4-1208m
e FOSSIL Fl FOSSIL
- § CHARACTER « |E CHARACTER
E * ¥l 512 2| 3 ' E] Z| w
e 2% 3 S| e GR culz|2 g| &
EEH HE 2 E|E | Jhotesy LITHOLOGIC DESCRIPTION EEEEE _5 E|E | iy LITHOLOGIC DESCRIPTION
e (=7 55|28 |%] 2 F = h PRl 5|3 =4 =
2 |E |2 H = = £ z | 2|8 =
Fole |E15|8)|= 3 3 S R EL R E
@ |fjz|e]|a 3 & s |2[2]|d]|a B
“L'J_'J- ’ __._‘J'- Vary disturbed
- - NANNOFOSSIL MARAL and CALCAREOUS MARL: L] lsaupy} DIATOM NANNOFOSSIL MARL
S Bl 8 marl hag and un- I Vary disturbed core, which is caussd by coring and
1 _|_"'_|_| BY Bla specified corbonates. Several light—cark cycles occur as M- gas cracks.
- l-—.L-LJ- indicated, Core is bioturbated throughout. -L.I_- 10Y 572
et i M- SMEAR SLIDE SUMMARY [%]:
_1__‘-“_4_ SMEAR SLIDE SUMMARY (%):
1 1 1 5
e ey i 4 voio i
Ll | 2 Ei-
- -
Tt T 3 s E A e Flowin a5t
Fato] | z % : = 10¥ 62
-, = o B o [ Section. Depth fem) 2,20
= -4 { %! B 32 s Lith, (D = Dominant; M = Minor] D
g Pl = E 3 ol Texture:
4 o] 5Y 5/4 Saction, Dot fem) 1,78 2,63 2,79 = i
i Lith |0 = Desminant; M = Msar] 0 e Siit 50
—LJ_‘-J'- Texture: = i_l_ 40
- Sand 1 2 4 1 ] -
j:.n_: Z st w4 BB [P o] Fiowine Conposien: 1
[y sY 4 E Clay 60 50 40 =4 9a8 cracks Clay
& iyt : £ Compesition: =l Sydies Glauconite <1
g L Ousiz 2 5 2 E ';J_._I. oY 472 Pyrite
E gt & Clay W @ @\ ; O el
= 4 = =k Carbonate unspec. 0
& S ooy Pyritn E] 4 3 a = sty s
H 2 B o | SY3IR Carboniate unspac. [ 15 15 2 [ o i et o
2 =11 | - Foraminitary 2 8 12 = 2 o M o =
] oy W Cale, nannofossils @ Mo R.::'I"’ s
aool . Distoms a ] 8 g ™ s 5
[=R=¥=] . Radiolarians 1 1 1 e Sponge spicules <
g il 1
LGN Ve Spange ypicules 1 é 1 = ; icofiagellates :1
Silicaflageliates P el = tant debris
Plant debeis < <1 - it B
Amrphaus Grganics - 3 - — * CARBONATE BOME (% CaCO4:% organic carbon):
a_—\_l__._ 2, 1820 em = 27:2.28
Y62 * LARBONATE BOME (% CACO. % arganic carbon: = Bl
1, B6-88 cm = 32.3.87 -
" 3 2, 5668 cm = 13:4.48 3 [~
= Dark 2,85-88cm = 34:1.99 -2 B P
- - o -‘A.-I-
=H ce =23 ccl =
== [amen 230 i
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SITE 532 HOLE CORE (HPC) 28 CORED INTERVAL 1208-1244 m SITE 532 HOLE CORE [HPC) 31 CORED INTERVAL 1274-1318m
FOSSIL g FOSSIL
. 3 CHARACTER N § CHARACTER
B AEE z| m 8 |=.l212]2 | 2
S EEIH L gl = GRAFHIC N EH IR gl = GRAPHIC
= E E H 5 E LITHOLOGY A B LITHOLOGIC DESCRIPTION ‘2 ;é E g g B E LITHOLOGY 5 LITHOLOGIC DESCRIPTION
S HHEHBEHE g S HHHEBEE &
i § 5 HE E F § § g g < =
LB B @& 8 3
= = 1
] L 10v 614 - iy}
] A e NANNOFOSSIL MARL: L NANNOFOSSIL MARL AND CLAY:
el Core Is bioturbated throughout, Top 100 om of care i B 107 B/ Severs| oecurences of well-developed dark (clay)—light
by s B moderately gas-cracked. 1 .I_J.J. [marl) eycles; and color boundaries sre spproximate (grads-
- _L..I.' Color gradations are a5 indicated; burrow matties are . gt | tional). Core o bioturbsted thraugheout.
05— ‘*_I_' Light mostly of the dominant colors 10Y 5/4 and 10 4/2 and 'I'.A.
'I__L' occur throughout. There is one dark—light cycle. tJ' SMEAR SLIDE SUMMARY (%);
i pl T §
1 =y e | SMEAR SLIDE SUMMARY (%); 1 .|..: W
T - R
1.0 J__l_' Eg ES J-.J s | rovam -E é’
i _|__L_ E': E .|__l z
T =
] g 2K i Saction, Dagth [emd 1,100 2,2
- 10Y 472 g g - Lith. {0 = Deminant: M = Mingr) D D
i - Saction, Depth lol 220 319 A Fevias
- -L_‘_' Lith, iD ~ Demminant; M = Minod) © -] sY 42 Sand - -
T Toxture: . Dark Silt 0 19
] o e . Sand 1 - s 8
A -y = Silt @ 685 B Compoition:
_l_.a_' = Clay 50 45 Quartz 1 1]
- T Campaditon 10742 il 2 el
g R whe o Cusrtz 2 b Clay 0 T
g = i ot .. - Clay W0 = = - Glauconite - <t
8 2 A.—‘- Voleanic glass = 2 g Pyrite 3 5
s A _.__I_' = Glaucanite < <1 2 *| BY32 | Dark Carbonate unipec. [ 1
£ 2 X By Pyrite - 3 & 2 v Foraminifers L3 2
- .&._l_- 0¥ 472 Carbonste unspec. 15 B g t— Cale. nannafosil & 2
. ] Foraminifars 7 4 Diatoms <1 1
- Ay Cale. nannofousits n » 10¥4 Radiolarians <1 2
d _I_-J-_ Distomt & 1 2 Sponge spicules <1 2
i T Radiolarians < 2 [ Amorphous organic < 5
S Sponge specites 1« Yo B * CARBONATE BOME (% CaC04:% organic carbon):
T Amarphous organics - 1 1. 144=146cm = 21386
B - oY 3z 2,84-85 :
iy - ; ) A em=12:5.87
| CARBONATE BOMB (% CaCOy:% organie carbon] 2,B5-78cm=36:371
L . 2,10-13 cm = 45:261 3,18-18cm - 46:2.28
El B . Dk 3,10-12cm = 26:4.44 | :
n [ [
3 oL -
s ] ol B 10Y 472
. — ks Hote: Cors 30, 124.4-127.4 m: No raccvery. 3
= = - L
=z = = 107 544 I
zZ col i
Lol ] = tovap| Duk
- Z
E = 10 54
£ ce 10V 42
= =|nrlcm
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SITE

131.8-135.2m

HOLE 32 CORED INTERVAL 532 HOLE 33 CORED INTERvAL 1352-1392m
H FoLL 2 FOSSIL
z CHARACT! 3
§ 3 AE g - z| w § 3 CHARACTER
EEH g| = GRAPHIC - EM L H gl g GRAPHIC =
1z 285 g g 5| £ | umoloey T LITHOLDGIC DESCRIFTION TE ;§ g H £l & | umotoey LITHOLOGIC DESCRIPTION
;:;;33 gl = ESEd s o E HE R £ EE
= ] g B ; E |& £ E
L Ji] b FEE BHHHE :
BY 33 -
= -
s DIATOMACEQOUS NANNOFOSSIL MARL and CLAY: o NANNDEOSSIL MARL:
® Seversl occurences of well-developed dark  [CLAY) 10 s gl Fairly uniform LIGHT colored masl; some more yeliow-
light INANNOFOSSIL MARL) cycles; the calor boundaries .J_-I-_] 0¥ 672 ish, some more gresnish; and color boundarses ae spproX-
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SITE 532 HOLE CORE (HPC) 34  CORED INTERVAL 139.2-1426m SITE  B32 HOLE CORE (HPC] 35  CORED INTERVAL 142.6-146.6 m
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SITE 532 HOLE 3 CORED INTERVAL 146.6-150.6m
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SITE 6§32 HOLE CORE (HPC) 38 COREDINTERVAL _1538-1668m
g —— T 1 SITE HOLE CORE (HPC) 39 CORED INTERVAL 156.8-160.8m
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532 HOLE CORE (HPC) 40 CORED INTERVAL 180.8-1852m SITE 532 HOLE CORE (HPC) 41 CORED INTERvAL 185.2-169.6m
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SITE 532 HOLE CORE (HPC) 42  CORED INTERVAL 168.6-1740m SITE 532 HOLE CORE (HPC) 43  CORED INTERVAL 174.0-1784m
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532 HOLE CORE (HPC) 44 CORED INTERVAL 1784-1828m SITE 632 HOLE CORE (HPC) 45 CORED INTERvAL 1828-186.8 m
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SITE 532 HOLE CORE [HPC) 46 CORED INTERVAL 186.8-191.2m SITE 532 HOLE CORE (HPC) 47 CORED INTERVAL 191.2-1866m
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': - Glauconite < - 4 o Wl Pyrits 2 2
i Pyrite 2 2 1 _ ol Carborate urisac 2 3
2 2 Bt "
= e \ovan Carbonats unspec. - 3 2 2| ] ] . Foraminitars 5 1
E _ 4 Foraminifers 2 [ o Cale. pannafassils @ a8
E = Cale. nannatossls % 20 55 e Diatoms a <
= — T, o s
F] PR Radiolarisns - a e = - Radiolarians <
T 4 Sponge spicules - 1« E o0 Mgyl Spange spicules - <l
by iy Silicoflagellates - 1 i Paant debaris < -
- -, 4 Delomite ® < - | il .
4 T - CARBONATE BOME (% CaCO4: % orunic carbon:
gl Light *CARBONATE BOMB (% CaCO5:% organic earbon) e 2,68-71 cm = 56
by == 1, 100-101 cm = 73 § Fial 3, 110-112cm = 41:258
o 2, 100-101 cm = 44:7.44 g Ly
8 et 3, 96-90 em « 55:1.75 = P
- S Sl = b
e L
§ - H -+ 4
n g _ iy
3 . L 4 o g
= 107 &2 [ Sl
- L A Ty
- S 3 4
4 il
=] S - Ml
= gl e — o
T = 5 o e gt I~
=+ o] oERT
= cG Iy
=%, A e el L 10Y 472 Darker
e
& Bt
.l_"'_i L.
e
gy 10572
= 4 o I -
L ]
£ = iy 10V 612
z L
FM| AGH €C -]
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ITE
S 532 HOLE CORE [HPC] 48 CORED INTERVAL 1956-199.6m SITE 532 HOLE CORE (HPC) 48 CORED INTERVAL 199.6-2036m
E FOSSIL 2 FOSSIL
x« |3 CHARACTER v |E CHARACTER
§n— Gul2l2% Bl GRAPHIC g E'" HEHE 5| £
=8 b = 2w £ |8 = =
IE £8 £ E H g| g | umowoey | = LITHOLOGIC DESCRIPTION 2 |E5|E g B HE ity 8 LITHOLDGIC DESCRIPTION
A HHEH LRGN £TF o N HHHHBEE T EE
il A HEHEHE Tk Al AHHHE Gdd
B jal= L] I s |°13[2|3 E 3
ke NANNOFOSSIL MARL: ST |
e 1042 | park Light and dark laysrs alternate s indicated. Derk == ] NANNOFOSSIL MARL:
- |ayers have more cloy, mone orgsiics, and mode siliceous _i_—l-_l Thess marls are mostly lighter olive colors [rare dark
g - P microtossils, but still clessify &5 marl. LS L zones ooour & indicated); and are bioturbated [common
W Thesa ano bioturhated and have minoe gas &racks. el o ] large-scale [2x6 om] burrowi),
;.::.L_L Y8R el B |
J__L-l—_L .. SMEAR SLIDE SUMMARY [%): .‘J‘_l_: SMEAR SLIDE SUMMARY {%):
£
1 ].-‘__L-‘- 1 P-A_—L-_‘ . = —
o 3T 33 10Y 672 H
A gt i i s
Mgt 55 107772 & =3 - E_ 5
My =B L LER 1
gl 3F 3t o5
et el Section, O#th lom| 2,80 3,90
p | Rl g Seetion, Drorn fem) 1,668 2 142 ~ e 1 Lith, (D = Domimsnt; M = Minor) D o
J_J’-‘_L"" 10V B Lith, 03 = Deminant; M = Mined O D _4_'i'_| Texture:
o Rags Tuxture: - = L Sand -
ple g L] Sand - - =+, - st 56 30
b ] . Silt w40 '_'t-'- 1 Clay @ 70
eyt oy Clay 60 0 o Compasition
=y Comgosition L Cuarte - <l
o Clay @ 58 gl Clwy @ a0
A gl 4 Valeanic glasi - <1 -, - oY 772 Valconic glass <1 -
e Glauconite - < ey Giawconite @ e
Mgy Pyrite v« ey Pyrite - 2
g F oy 5, 10V 8/2 Carbonate unspec. 0 5 A Loy ® Carbonats unspec. - 1
£ 2 - Frraminiters 1 E 1 o il Faramunitees < 1
= ..L:L_I_-L Cale. nannofossily a5 0 & ._I_.I__J - Cale. nannefossils 54 55
= g R | Diatoms <1 0 e B ™ oo Distoimns < -
e < i Radlolarians - 1 & 4 10¥ 612 Raciolarians a «
=y mes Soonge spicules <1 3 A 0Y 82 Spange spicules N 1
Rty L S L Plant debris 1o«
Wiy = ® CARBONATE BOMB (% CaGOy:% arganic carbon): i Bl
il 1.84-67 om - 62:0.96 o Bl 107 42 CARBONATE BOMB (% CaCOy:% organs: carbon):
iy . 2, 142145 cm = 34:3.75 k= L. 1, 70-71 em = 5511
o 10va2 [ Dak 36-11em=33 e, 2,86-82 cm = 56:0.45
._._.I. . - CC,3-4 cm = 37:2.02
= L o Al 10v 572
L s el
g2 Tiget B ke
He LT o b oy 82
3 A s _|__I'.I
Pt 10Y 872 -
Light R
i R igh 5 Ty
- b =
e T
'I'_l. .J__L - el 10V 62
cal = Sy o
'I'-I.-I- - | 10Y 52 z i —=.s .I.'_._
= _I_-L.I 0¥ 43
&
= " .
_'g Z |Fr | ami CG = - oven
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SITE = 532 HOLE Wﬁw} 50 CORED INTERVAL 203.6-207.6 m SITE 532 HOLE CORE (HPC)  B1 CORED INTERVAL 207.6-211.6m
g FOSSIL ]
; CHARACTER % mm“
o
E._— I HE § & E GRAPHIC §|— Gulfl 2 2 gl e GRAPHIC
Y E : El & | uTocooy A LITHOLOGIC DESCRIPTION TE Eg E 3 E| £ | umotoay LITHOLOGIC DESCRIPTION
A HEIE HBEE £ FE A HHE LR E £ EF
= l1E |5l z]E)= E R FELER 2
= [2l3l3]a E g |g FiH z
o O ==
1 o £ 107 6/2 g B | 0¥ 812
N g =) | ~ NANNOFOSSIL MARL AND CLAY: = i ¢
Sy . There is one well-efined dark (elay)/tight [marl) eycle: - 10 62 HANNOFOSSIL MARL with minor CLAY:
4 i Bl R A 12 — Light to dark (less clay/more clay)  cycles ahernate,
Sy By and the core i bioturbated. o = .
E 4 A__l__l. Light -.l.“ These are nannafossil marls with subtle differsnces in
I - elay content which mantfested raleti color dif-
g 05— __-t_;_"' 10 52 SMEAR SLIDE SUMMARY (%): 05— _|_: sovaa [ R’ seuffod
= 1 __‘__L::: iz EE ) Core It bisturbated throughout,
e i == een 0¥ 4 i 1 =* - —
-3 b £ 3 L SMEAR SLIDE SUMMARY (%):
0 . 4 ’
2z cc svaz | O Sustion, Dept (o L cc8 - o
= Z|FPlAM J Lith. [ = Deaningnt; M = Minen) D o bl | Lign ; E
Texture: _._i - 107852 ? -
= e
= Z gl 5 O3 O
Sitt 55 5 ok
Clay % 75 Ll Swction, Degth fomil 1,40 2,76 3,40
Componition: e . - Lith. [0 = Daminans; M = Misar} D D o
Ouartz - 5 -L. 10 472 Dark Taxture:
Faldspar - <t H - L Sand - - -
Clay w 8 § R = silt 50 85 20
Clrconie o = z e 10¥ 612 Ciry w = W
Pyrite 1 B - .I__l ‘Compasition;
Carbonate umpec. 3 3 ] e Quartz - - H
Forsminiters 4 <1 _I__L.l Clay a7 a1 70
Calc. nennofossils 52 25 [ Mgl | Volcanic glasy -, 1 -
Diatoms @ - 2 it " Glavconits - -
Spongs spicdles 1 - _L'L'J Pyrits 1 <l 2
Plant debris - -y = Lignt Carbonate unspec. 1 2 2
. ey 1ov6i2 Foraminifers 1 1 1
CARBONATE BOME (% CaCO,:% organic carban) =t | 4 Cale. nannofossiis B0 s 20
1, 2021 cm = 24 i Bl Distems - H <1
1,828 om = 48:224 o) Radiolarians = - 1
o Sponge tpicules - - 2
- E Plant dabris <1 <l
* CARBONATE BOMB (% CaC0y% onganic carbon
L . 1, 144150 em = B1:2.02
3 2,768 cm = 83:1.03
o | 1952 1 pak
107 472
107 372
Felam |
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SITE 632 HOLE CORE (HPC) 62  CORED INTERvAL 211.6-2160m SITE HOLE CORE (HPC] 54 CORED INTERVAL 220.0-2240m
S| rossu ] FOSSIL
o ; CHARACTER v § CHARACTER
8 |z [ 2 8 |zul2]z HIE
R 2% HE E ] B | oy LITHOLOGIC DESCRIPTION e EH ] § E ol L LITHOLOGIC DESCRIPTION
= E B e w3 38|z < 2 ¥ 3 8
£IE |8 3 ; HE E L 5= 55|38 (& E
RN HEHHE =EH R HEHEHE £H
= |fiz|=]|& 3 a (&= a =
= =y
g B B ey
e NANNOFODSSIL MARL AND CLAY: -y MANNOFOSSIL MARL:
2 ieps These are maostly light colored (paln olive — 10Y 8/2] B Frgaa i It is mostly light calared (pale ofive — 10Y 8/2), bio-
-y o= 10Y 82 with some dark beds as indicated, bioturbatad; and some E A._L.. | turbated, and some gas eracks.
_I_J_' g cracks, 4 L7
08 =L 05 = 1
] i % SMEAR SLIDE SUMMARY [%): _J' ‘_._—"] SMEAR SLIDE SUMMARY (%}:
, = | % ¥ : e 5
L] B i -
7 Bpgrt g;i’ ] g "'_l. . g_
s 3 & e H
- J'.IJ 10Y 6/2 22 2 b 10 o g £
19 e Section, Depth leml 1.60 2,148 : e L Seirion, Demth [om] 2,118
A Ty 4 Lith. |0 = Dominant; M = Miner D o il Lith, [0 = Dowmingint; 4 = Misgid D
v j ol Texture: (ol o Texwre:
e | - Sand - - ol 1 -
=, sit B 15 L siit E
-+ Clay 50 BS i ,.|_"'. Clay 80
o s Compasition: __I_—l- Campasition:
T spd Cuartz - <1 gt I Quartz <l
-, == Feldspar - = =i 57
.L-L 10V 62 Clay 50 kL ..l__“ Pyrita 1
%y Volcanic glass - <t E 2t Faeaminiters 5
A = Glauconite - <1 - L L Calc. nannofossils 40
B Tyl Pyrita <1 1 & e Distams <1
& e Carbonate umpes: <1 2 > '.4__I_ Radiotarians <1
g 2 = Faraminitar <l 1 3 2 = Spange spicules 1
= —L - Cale. nannotossils 50 ol '4_"" Plant debris <
s S Diazoms - < J_‘JJ
F Mgl B Radiolarisns - = L =L * CARBONATE BOMB (% CaCOy:% organic carbon]:
2 o D 107 512 Spange spicules e < = 4 1, B1-B7 em = 47:3.85
A Plant debris - < pd i .
| R -,
1 *CARBONATE BOME [% CaCly % organic earbon}
L 3 L L
g so 10Y42 ) park 1, B4-70 cm = 44:2.86 A
xdy 2, 141147 em = 72:224 ]
pa = Ko
-+ L
A gyet 1Y 52 Note: Core 53, 218,0-220.0 m: Mo recovary. L
FE L e
] 1oy 42 ! Dark Bt
3 n e 3 P
= S | =, =]
- o ol
—_ .|_"' T L
1 107 572
. = et
Z 1 -
= " P__I.-l_-i. 82 ccl Ly
—= AL ¥
) = et 10752 I
=z cc BN
= Z el aml iy




SITE 532 HOLE CORE (HPC) 55 CORED INTERVAL 224.0-2280m SITE 532 HOLE CORE (HPC) 56 CORED INTERVAL 228.0-231.4m
(2]
2 FOSSIL = FOSSIL
5 5 CHARACTER ” g CHARACTER
AN z| - EMEE |2
AP E 2| & | Graewc LITHOLOGIC DESCAIPTION TElEE|Z| 8 § £l E | WHoteay LITHOLOGIC DESCAIETION
1z =8|z H 5 LITHOLOGY IEEIE & B2 "
w3 |2N]2 < 2| e 2 w3l HEE g 2| = =
= |z (3|82 5 = g |z £ 5
=18 (5523 g MHHHE :
s |212]|3|& -3 T |&]|= & —
o
e Zi
el Bl lov e M- (iR NANNOFOSSIL MARL:
e e NANNOFOSSIL MARL: o ] L It is mostly light ollve with several darker beds o in-
A Mol By It i uniform pale olive (10 672 and 107 7/2), bic- _LJ-_I. dicated; and is bloturbeted.
it Sy =
J-_I_J'. oY turbated, and gas cracked throughout. s -l—i'*
et SMEAR SLIDE SUMMARY {%}: 4
o A et SMEAR SLIDE SUMMARY (%):
1 —E.L 1] 1 L
e F g By
bl _,_:_ g % i Light ii i%
] 8 53 1.0 'J"_L"' o| t0Y862 g2 E=
i § 28 22 P - 5-
T Saction, Deprn e 1,10 2,110 i g 2 2
i Wl By Lith, [0 = Demirans; M = Misor! O o _._"'_. Sectien, Degch feml 2.3 200
.I_-L.l..' Testurn: A Lith, {0 = Dominant; M = Minar) D o
il Sand 1 - - _LJ Texturs:
et Ny == Sil (2] a0 J__I...I Sand - -
L ® 8 =] — —_ sint 1 BO
l'" - =] Y12 Compasition 4 [ 10752 | Clay s 50
A el B 0 &7 - 5 3t g Dark. Compasition
Fig e Glauconite Bl - iy 0. 10¥aR Cusrte <« 1
s Pyrite z G - i Ciny © 50
2 Phpels Carbonate unspes, 4 1 & e e Volcanic glass - <1
i 4 0¥ 612 Faraminifars 6 1 > 4 + Pyrite 2 1
T by ==y Cabe. nannofossils 58 40 E M Eogdl Carbonats 2 1
= 2 P Th: Distorms - < 2 4 == Forminiters 2 2
H -1 & b Sponge wpicules <1 = ks Cale. nannafosills N 40
T il 0 Plant debrls <l - e Digtoms 1 -
- | o 4 . Radiolarians a -
| “u Slightiy SCARBONATE BOME (% CaCO): ale. "l Sponge spicules 1 I
o By darker 2,108-110 cm = 48 iy e Plant debris a. =
L 107 472 Tt 0¥ 62 Light Dolomine - 5
- ol iy
'L_l_ e -+, * CARBONATE BOMB 1% CsCO3:% organic carban):
— - "'.l." 1, 100104 ¢m = 86:0.68
AP | - 2, 3430 cm = 47:1.89
=y =] 3 [ S
3 [ —
A R L 4
= .
2 e 10y 82 = S
3 ey = Zem|ac e o
- <A
S ccl F ]
-
CM| AG iRl 5 Uy £ i
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HOLE CORE (HPC] 67 2314-2348m
S —- G CORED INTERVAL SITE 532 HOLE CORE (HPC) 58 CORED INTERVAL 234.8-2388m
¥ g EHARACTER H cn:on“"'
8, |Es (22T zle | 5 12 ke s
o 2 = "
[ :;_§ E 5 H R g Lﬁ-mmy LITHOLOGIC DESCRIPTION e Eg E z § gl = GRAPHIC
w3 HE g s HEEIHEE £| B | umorocy LITHOLOGIC DESCRIPTION
- R 4 FHEHHEE E L,
£ |z |33 g 15|83 | = = ]
BHHHE NI HEHEE £EH
] & = o =
HE o E HE S TEE
1 e
.
- oYz 4 -
i NANHOFOSSIL MARL AND CLAY: -] o an NANNOFOSSIL MARL and CLAY
[ Dark and light [more clay-rich/less clay-sich) cycles sre .
SRR Totartsadded i lndkorted, L, | These have some dolomite and siicsous fosiy both
[ S Core i blgtaibate: A minar, Most of care i uniform light olwe with one darker
b =] 107 8/2 . 4 =4 107 8/2 bed a3 indicated
oy =] = SMEAR SLIDE SUMMARY (%) - - L Vald In Soction 2 may be due 10 severely dril-dsturbed
- .L'I' J_‘.I_ materinl below.
1 Sl iy F= Iz L] .
.:.1_' 10v 52 %i 52?2 1 :t.a_ SMEAR SLIDE SUMMARY 1%
-] z £ ]
e . 55 2] -+
ey ol Secsioe, Dapsh fom) 1,110 2,80 Ty
.y o 1wy az | Dk Lith, (D) = Domimant; M = Misor) O o A 107 82
L - Tenture: g et B
L = Sand - - -y =) | Sectian. Degeh fom! A
[gml| 10 672 i - 54 W] . (0 = Bameran; M + Minarh
-l_-l._4 c‘" BS 48 J-J—; e
L Compasition: i L 1
L Silt o4 2%
=L Cuarty < <1 [ e R
_‘__-l- 0¥ 672 Cley & pr .,J..."‘.l. Clay a5 5
e L Volcanie ghess - P T como:m.un: " :
0 | Pyrite 1 1 E ol B
2 lee?! Cartionate unipec. 2 2 TEm B o 2w
% iy Foraminiters 1 1 e 10v 52 e 2 A
& e Cale. nannofossits 0 50 A — ¥
8 2 L Distoms 1 o 1ovaze Pyrite o 2
_I.-I| . - 2 - 0¥ 32 Dark Carbonate unipac. = 2
.I__I_.I. Radiolariam < - Fernecs i 2
L — Spenge il v : = =, 4 [ wovse Cale. nannofossils 7
L . (-4 38 Shaptll Distams < B
TR - CARBONATE BOMB (% CaC0y:% arganic carbon): = i . L Badialeriam - 2
L 52 1, 108110 crm = 48:2.20 F Spange spicules - 2
L 2, 70-80 cm = 62 .
'.I.”“_J. VoI Silicoflageilstes = i
e - = Dalomits 15 -
-:"_i i * CARBONATE BOMB (% CaCO.
— 0y % oigaiic earban]
MRl L O 1,87 68 cm - B0
pil L 10% 672
o R | L [0 2,67-68cm = 32:3.11
3 i | — _._:_,_ 2,80-90 cm - 44:206
z 'I‘i-“' 4]0 Note: Core 59, 238 8-242.8 m: No recovery.
s
. 1| - VoI
1 Completely
£ g ¢l -I‘-__L A 4 4o drill disturbed
= Z|cuM| ag) o Bt . ) =l
: 3| ] T
7 -LJ_-L o
= Ay (o]
4 L0
P T §
T f By o]
o A il
z 1Yo
= p o J_-J.
) L o
=z o EEALHC
zZz oM AM 4 -_L-I_-I.
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SITE 832 HOLE CORE (HPC) 60 CORED INTERVAL 2428-2468m SITE 632 HOLE CORE (HPC) 61 CORED INTERvAL 246.8-260.8 m
o FOSSIL | g FOSSIL
§ § CHARACTER =% ; CHARACTER
EulB|2) 2 2|2 CEMRAE z| &
S EHHEE 2l & GRARIRG | AIPTI M ET I ETE el & GRAPHIC
HEIHHE 5| E | umotosy | < LIYHOLOGIC CESCRIFTION E EEEEE E|E | umHooay LITHOLOGIC DESCRIPTION
S ENHE L BEE # 1H e EAHEEH B EE 8
CHERHEEHE T s A HEHE
= |2|lz|=]= E ER IR
syaze
5Y 62 SILICEQUS N.!\.NNOFOSSIL MARL: : E 5 0¥ B2 NANNOEDSEIL MARL:
These are uniform pale oifwe with dightly darker nor- . = & e 1
BY 6/2 rans at 1op; and are oturbated, [ - -
- 4
z RY (%)
SMEAR SLIDE SUMMARY [%1: igs CG|AG | woven SMEAR SLIDE SUMMARY (%}
‘ 1 i
i B
GIE miE . z;
Section, Death fem) 1,60 2,40 Section, Depth lem| L
Lith. 10 = Dominant; M = Mine) D o ;Jm 0= Cominans; W = Minar|
Taxture: LETHH
Sand & 1 Sand 5
St 20 24 Silt 0
Clay 0 % Clay . ™
Compasition: Compasition:
Quartz 1 < Quartr 1
Faldspar - < Clay B0
Clay 46 54 :whﬂl o ;
WVolcanic glass <1 - aramin )
. Glauconite <1 - Cale. nannalossils 36
i Pyrite i 2 Dratoms 2
E Foraminilers 5 2 R-dloll:‘m . :
Calc. narnofossils 3 0 Sponge spicy
2 0¥ 612 Silicoflagellates <
L Diatams 5 8 o i b
z Faiolariany 2 2 ant debris
3 Spange spicules 2 3 . '
Silicoflagallates A <1 ?A;ﬂ:z:g»s 1% CaCOg):
Fish remaim - <1 c’qm—ﬂun-!u
CARBONATE BOMB {% CaCO4:% organic carbon|:
2 42-48cm = 48:1.23
4
-4
€L
£
z=z
CM| AG|
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532 HOLE A E [HPC) 1 _CORED INTERVAL _ 0.0-34m SITE 632 HOLE A  CORE (HPC) 2 CORED INTERVAL _ 34-78m

8

99¢

2 FOSSIL ) FOSSIL
« |E CHARACTER ; CHARACTER
g |= gls Z| @ e [ul= z| =
= |22 Ik 2| & GRAPHIC oulEl 8| =
= =§ £l g H ElE LITHOLOGY LITHOLOGIC DESCRIPTION TE .—_§ £ g HE: t?f’:!:rtlgv LITHOLOGIC DESCRIPTION
S AHHHHEEE 4 £F HAHHHHEUE £ 1H
F g 5 g ; ; HHE E
S HHEHE : M HHHE i
4 Moderate olive brown (Y 4/4) FORAMINIFER NANND- 4 Modarate olive brown (5Y 4/4) FORAMINIFER NANNG-
d FOSSIL OOZE. [Only the Core-Catcher, of this core, i d FOSSIL MARL. (Only the Cors-Catchar, of this core, i
described, Samples far fouils ware not collected.) duseribed, Sampies for fossils were not collected.)
05— 05—
1 T 1 h
1.0 — 1.0

Ll
Not opened on ship
Ll

~N

1

~N

1
Not opened on ship

1
1

.|.
!

3
Fl:l
t
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SITE 532 HOLE A  CORE (HPC) 3 CORED INTERVAL SITE 632 HOLE A  CORE (HPC) 4 CORED INTERVAL
g FOSSIL r 2 FOSSIL
- g CHARACTER § i CHARACTER
g 3 F1E ; E " = nE 5 W
3 sl = GRAPHIC EE 2% g1 & GRAPH|
ﬂ:% 5§ E : HE: Pl . LITHOLOGIC DESCRIPTION ‘f’é :E E F Z HE it L LITHOLOGIC DESCRIPTION
A HH LR E HFE A HEHHBEE +H
R HEHE Tk N RHEHEHE £iH
® |& [ g 3 o § H [] E ]
] Morked yeliowish gray  (BY 7/2) and light olive gray 3
(5% §/2) FORAMINIFER NANNOFOSSIL OOZE. (Only ;:Nw nw;:_ :;:;;Ew?éu Nu;‘ 82 Fﬂﬁmq::s;:
T the Cars-Catchar, of thh corn, i described. Saempiles 1 FOSS . Core-Catchar,
T fossils ware not eollected. ) - core, i decribed. Samples for fossil were not collected.]
0.5 — 05—
1 i 1 -
1.0 10—
1 # ]
. = -3
o 2 2 5
] e
11 ]
- ; 3 E
] 1 2
3| 7 3|
| o
cC -'_—_'_—P—_|:!:._ lec] =y e e
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SITE 632 HOLE A CORE(HPC) 5  COREDINTERvAL  166-210m SITE HOLE A CORE(HPC) ©  COREDINTERvAL  21.0-254m
] FOSSIL o [ rasse | |
- é CHARACTER w ; CHARACTER
-NEMAE 3 8 |= “ z| »
g = =] & EMELE =
EEHEE g E| & | Liocoey LITHOLOGIC DESCRIPTION R HE s E|E | chorsey LITHOLOGIC DESCRIPTION
R HHEHAREE FER S HEEHBEE HEE
= E
R HHEE E ! F |8 ila|% = ;
FMHEHEE 3 CHHEHHE 3
] Diky e, [P RAL MANNBEOSEI1 SLAY. Mool e 1 Moderata aiive brawn (5 4/4) NANNOFOSSIL DIATOM
e Core-Catcher, of this core, is described. Samples for fossils B GOZE, (Only the St DO B .
T e ETORER] e Samplas for fossls were nat collected.|
0.5 05—
1 1 : 4
18 1.0 =
J & J
4 z 4
- 5 i
] =} a
4] A £
H ] 2 E g
] 7 E
1 T z
4
lee| | -
=
E —=
m N S
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SITE 532 HOLE A CORE[WPC) 7 CORED INTERVAL _ 26.4-29.8m SITE 532 HOLE A CORE(HPC] 8 CORED INTERVAL 20.8-342m
= FOSSIL FOSSIL
§ ; CHARACTER i CHARACTER
= als HE 2 ABEE z| =
ou H i=} w 2 | =
'f% E{HE § E| B | ieioey " LITHOLOGIC DESCRIPTION HEHEE N E LITHOLOGIC DESCAIPTION
R EHEIF = SiEE 2 £ HEEHBEE o ]
R ERHEHEE =5 s g HEIEH +iH
FAHEIEIE 3 HEIEH 3
. -
i Light olive gray (Y 5/2) FORAMINIFER NANNOFOSSIL i Light olve gray  [5Y 521 DIATOM NANNOFOSSIL
MARL. [Only the Core-Catchar, of this core, iy decribed, OO0ZE. (Onty the Cars-Catcher, of this cors, is decrited
o Samples for fossils ware not collected. ) " Sampies for fossils were rot coliected.|
05— 05—
1 & T .
10 10
4 2 4
=
9 = -
=l
] g .
i § -
— - e
2 T 2 ] £
t - g
i . 2
3 - -
— 3 -
e 4
[ A
el L. H
Sy PP S &
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E(HPCI 9  COREDINTERvVAL  34.2-388m SITE 532 HOLE A CORE(HPC) 10  CORED INTERVAL  38.6-43.0m

0Lt

g FOSSIL
i 2 ; CHARACTER
g l=,le[s[e HE: N EANE w
H ] - L] EE R -
A EHEE B - R LITHOLOGIC DESCRIPTION b EHE i § E o W R LITHOLOGIC DESCRIPTION
N I
M HHHHREE i s R HHEIREE F £
- BHHHE Tl al HHHHE T EH
= z 8 s |2 =|5 WE
b il Light olive brown (5 5/4) motled SILICEOUS FORA-
E Moderate olive brown (5Y 4/4) FORAMINIFER NANND- E MINIFER NANNOFOSSIL DOZE. {Onty the Core-Catcher,
- FOSSIL MARL. (Only the Core-Catcher, of this cors, is e of this cors, i described, Samples for fosile were not
B described. Samplas for fonils were nat collscted.) | coliected.)
05— 05—
J i |
10 1.0 —

L T |
Not opened on ship

| I - |

Not opened on ship

8
i

TeS HLIS




ILE

SITE 532 HOLE A  CORE(HPC] 11 COREDINTERvVAL  43.0-474m SITE 632 HOLE A CORE(HPC) 12 COREDINTERVAL  474-518m
o FOSSIL = FOSSIL
% ; CHARACTER 5 ; CHARACTER
g |=.lel= z| e ® |z lel= z| w
T = a5l 2 1 H =
’f';‘ HHE § ElE | LFiotosy LITHOLOGIC DESCRIPTION T EHE § gl | Jname, LITHOLOGIC DESCRIPTION
g3|=" ENE ul ¥ 2 -] w3 |EN(E 3 g
= g 2 - = £ |k s 5 g g #
= E H g = =) g - ] F -8 5 §
@ ||z E E w & § HEH
] Olive brown (5Y 3/4) SILICEOUS NANNOFOSSIL CLAY. p Mottled yellowish fight olive gray (5Y 8/2) and light
{Oniy the Core-Catcher, of this core, it dascribed. Samples olive gray (5Y 5/2) FORAMINIFER NANNOFOSSIL
i for fonils ware not collected.) T CLAY. (Only the Cors-Catches, of this core, |s described,
B - Samnples for fossils were not collected, )
0.5 05—
1 7 ¥ 4
10— 10
1 £ §
: E
: E
o 1 3 .l 1 2
- ]
3 ] 3| ]
- —
icc
CC|

TES ALIS
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CES LIS

SITE 532 HOLE A CORE(HPC) 13 CORED INTERvAL _ 51.8-562m SITE 532 HOLE A CORE(HPC) 14 CORED INTERVAL _ 56.2-80.8m
g i g FOSSIL
§ ; CHARACTER 2 5 CHARACTER
z == z| w 2 |z O
g, |louw|e] 2 gl = w|B| 2 2
{’é HiHE é £l & R LITHOLOGIC DESCRIPTION s E§ E] g g | onARC. LITHOLOGIC DESCRIPTION
S HHEREE S HHHIRHE 1ih
F 2 & =
MHHHE EEEd s AHHHE £ HH
Medium olive gray (5Y &72] NANNOFOSSIL CLAYEY Modium olive gray  (5Y 4/2) end olive gray [5Y 22}
DIATOM OOZE. {Only the CoreCatcher, af this cofe, DIATOM OOZE. {Only the Cose-Catcher, of this core,
s duscribed. Samples for fossils were not collectad. | is described. Samples for fossils were not collected,]
05— 05—
1 T i =
10— 104
. o
4 % ] a
4 § ] %
] 'i §
-‘ ‘E'
2 ] " -
3 . 3 7}
o 5 -
4 g
- T
—

SITE 532 HOLE A CORE [HPC) 15 CORED INTERVAL 60.6-65.0m
2 FOSSIL
5 E CHARACTER
N EMABE z| 2
EAEHHEE 2l & QfAfMD LITHOLOGIC DESCRIPTION
A FEIE R LB 5| & | wrHoloey _
w3 |z g £13]% HES + e
F |8 I = ]
R HEHE FEH
] Mottled light clive gray (5Y 5/2) and mocerat olive gray
[5Y 4/2) NANNOFOSSIL DIATOM OOZE. (Only the
T Core-Catchar, of this core, is described. Samples for fossils
- waere nat collected.]

S
il
Not opaned on ship

B N e T
cc -

——
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SITE 632 HOLE A CORE[HPC) 186 CORED INTERvAL  65.0-89.4m SITE 8532 HOLE A  CORE(HPC) 17  COREDINTERVAL  B94-73Bm
$ LRI [ FOSSIL
i I CHARACTER T CHARACTER
¢ |z “Ts 2| » § E.eTeTs z|»
GulE| =
ow = ol = oy =]
=L EE % A E) i | croarme, LITHOLOGIE DESCAIPTION TE Eg HEIE HEE e LITHOLOGIC DESCRIPTION
w3 gle 0 HEH B
F R TR 4|z ERE e R IR : ]
B EHHE g G R 5 §
s |e|z|=]5 B g 8|3 213 3
7 ight ol Y 521 NA | .
& gg‘zlsul';l:’:. c:ac.;a!m o;N:ﬂ?mss I: :::T::‘ ’ Modersta ollve brown (5Y 4/4) DIATOM NANNOFOSSIL
fected. § ' DOZE. (Orly the Core-Catchar, of this core, is described.
4 far fosil
ST S R : b Sampiles for fossils wars not collected.)
06— 05—
1 7] - 4
1.0 gl
. .E ] .
= 5 ~ :
- E B
2 ] B 2 : E
k]
- ] ] 3
= N
3l T -
- 3 ]
—— W e el
ccl LiTessA
= — —I—-L
cc T A
1 i3 — [
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SITE 532 HOLE A CORE(HPC) 18 CORED INTERVAL _ 73.8-78.2m SITE gm HOLE A  CORE(HPG] 19  CORED INTERvAL  78.2-826m
2 O5SIL FOSSIL
. ; CHARACTER § g CHARACTER
g |=.1z2]2 @ gul2)2 gl g AAPHI
HEHE g E g I LITHOLOGIC DESCRIPTION T% £3 - g g £l B-Liendyib R \ LITHOLOGIC DESCAIPTION
A HHAHRGE g AAHHHLIBEE 4 H
H g 2
il MHHHE : BHHHE el
1 ; b Light olive brown (5Y §/4] DIATOM NANNOFOSSIL
- ;‘:“ oites gray . JEY mn.:,‘ DI.:'I“"DH N'”T”m b OOZE. {Only the Core-Catcher, of tha core, it described
b hn:ll;‘f::m:m:m wlllro.c:ﬂ r“m. ' ’ 4 Samplet for fosiis wers not collected. |
05— 06—
1 T 1 T
1.0 1.0+

9
F | ]
Not opened on ship
~
i 1 [
Not opentd on ship

il
A1l

|
T - |

Tes HLIS
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SITE 632 HOLE A CORE(HPC) 20  CORED INTERVAL  826-87.0m SITE 532 HOLE A CORE(HPC) 2! CORED INTERVAL  B87.0-814m

2 FOSSIL [
& g CHARACTER - |E AR ATTER
5 2. ETeTS z| 2 5|z - "
HSEHHIFLE 3| = GRAPHIC THEIE Z|l 2
| E :§ Rk 5| & | umoroey REROLOGIC DESERITLION S EHEHEE E| & | wrmoloey LITHOLOGIC DESCRIPTION
w3 [ HELE =) ¥ 3 g L 2|3 gl g ] -
N AHHEH £ EH A HHEH L £ TH
] E z =)
-8 HEEH 3 ERHEHE £EH
] Motiled moderaiy olivy bromn (¥ 4/4] tad olles beown b Yellowish Tight olive gray (5Y 8/2) CLAYEY NANNO-
|BY 3/4) NANNOFOSSIL DIATOM OOZE. (Only the R gl b G gty i ol
7 Core-Catchar, of this core, Is described. Samples for fossils 4 core, s descrbed, Semples for fosails wars not colieciad.}
H ware not collected.) f
05— 05—
1 7 1 -
9] 1.0 =

Il
S B

1
1

il
Not opened on ship

~N

-
Not opened on ship
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Ll

8

-
=T
7] ==
cc __Lj:;v_q_,
1} il |

TES HLIS



9LE

SITE 532 HOLE A CORE (HPC) 22 CORED INTERVAL 91.4-8958m SITE 532 HOLE A CORE(HPC) 23 CORED INTERVAL
2 FOSSIL 2 FOSSIL
" ; CHARACTER - § CHARACTER
® |= F1E] z| w 2 |l l2]= zZ|w
HEH 3 3 of = GRAPHIC - [28[E] 3 ! gl =z GRAPHIC
..'.3 ,;E § 2 H 5 E LITHOLOGY . B LITHOLDGIC DESCRIPTION .,',-S_ '«I,.E. g E H £ E LITHOLOGY : . LITHOLOGIC DESCRIPTION
E E 3 g 2 ! al= = - H E ! g|a g #| = E ]
-] 3 1B ; 4 g
ERHE 2 H 3 g S |8 g 3 E
E Dusky yellow {5 B/4) with pyriticrich laminse, NANND- ] Yallowish gray (5 7/2) DIATOM NANNOFOSSIL MARL.
1 FOSSIL DIATOM OOZE. (Only the Core-Catcher, of this T {Oniy the Core-Catcher, of this cone, it described. Samples
g o, is described. Samples for fomil were not collected.) b for foukls were not collectsd.)
05— 0s—
~ —
1 3 1 -
10— 10—
. ] 2
4 4 b
4 8 H
a
4 S 4 'E
- 5 -
2 ] § 2 ]
= —
4 4
3 N 3 _
e o
ccl Moo cc
- i |

TES ALIS
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SITE B32 HOLE A CORE(HPC) 24 COREDINTERVAL _ 100.2-1046m SITE 532 HOLE A CORE (HPC) 25  CORED INTERVAL  1046-109.0m

= FOSSIL g FOSSIL
4 ; CHARACTER o ; CHARACTER
8 |=,[els Z| & g = E w
oy 2 ol = . g 3 = S =
e CHHE 5 HE Pt LITHOLOGIC DESCRIPTION i EIHE 2 H R o o 8 LITHOLOGIC DESCRIPTION
A HHEHEEE £ FF HAHHHHBEE +1H
E i g B ; H E HE £
R HHEE 3 g HHHE i3

1

Yallowish gray (BY 7/2) with mattles of yellowhsh light _ )
T Yellowish light olive gray [BY B/2) DIATOM NANNO-
olive gray [5Y 8/72] DIATOM NANNOFOSSIL OOZE. ] et AR 10 i b

L

:S:":e:': f.“.'.'m." of ﬂ;ls core, i described, Samples described. Samples for fousils were not collectad.]

1

0.5 05—
4 4

1 1 1 4
1.0~ w0

il
Not opened on ship
il
Not opened on ship
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532 HOLE A CORE (HPC) 26 CORED INTERVAL 109.0-1134 m SITE 532 HOLE A CORE(HPCI 28 CORED INTERVAL 117.8-1222m

8Lt

Z€S ALIS

F] FOSSIL [ FO i
] SSIL
§ g CHARACTER i § CHARACTER
M E F3 8 |= z| w
2, |Gw|82]% gl g GRAPHIC ME 2
1 HEE ElE | i LITHOLOGIC DESCRIPTION 1B E 2 2| @ | onaeuc LITHOLOGIC DESCRIPTION
S|em|z| 2 o 3 - 1|3 Gl s LITHOLOGY
R HHEH N +TH N HEHEH LR +EH
H = E
il M HHE £ EH al BHEHEHE TLH
g 3
: Light olive gray (5Y 5/2) CLAYEY NANNOFOSSIL b Light oliva gray 5Y 5/2) with mottles of moderate olive
DIATOM OOZE. (Only the Core-Catcher, of this core, i 1 wray [5Y 4/2) SPONGE SPICULE NANNOFOSSIL MARL
y described. Ssmples for fossils were not collected.) . {Onty the Core-Catcher, of this core, is described. Samples
b - for fossils ware not collected.)
05— 05—
1 7 1 ~
1.0 10—
4 4
E 4
- =

1 "
Not opened on ship
i

(|
Ll
Not opened on ship

3 I -
— -
. "U_.&f; -
co T~
1|l
SITE 532 HOLE A CORE(HPC) 27  CORED INTERVAL 113.4-1178m ol
2 FOSSIL .
2 ; CHARACTER =1
8 |zulgla z 4
Ee gg H g g 2 g BRAPE L3Ed LITHOLOGIC DESCRIFTION
2
£ [ET(58(2]E] (¥ B CEfEE 2 ol
R == ;
EHEIEE E
ol ] Light oiive gray [5Y 5/2) CLAYEY NANNOFOSSIL

DIATOM OOZE. (Only the Core-Catcher, of this corw.
i deseribed. Samples for fossils were not collected.]




6LE

126.6-131.0m

SITE 632 HOLE A CORE(HPC) 29 COREDINTERvAL  1222-1266m SITE 532 HOLE A cg_;_xF (HPC] 30 CORED INTERVAL
2 FOSSIL 2 FOSSIL
i CHARACTER g g CHARACTER
8 |zu]2]a]s z| 2 N EARE “
f% ;E N g é HE oI 3 4 LITHOLOGIC DESCRIPTION T'g' §§ g g § E E by s LITHOLOGIC DESCRIPTION
o -} - -
A HHH LU :i A HHHHEUE R
-MHEHE 3 AHHHE E:EE
. Moderaw olive brown (BY 4/4] SPONGE SPICULE 4 Light oiive gray  (5Y 62 DIATOM NANNOFOSSIL
J NANNOFOSSIL MARL. (Only the Core-Catcher, of this 4 MARL. {Only the Core-Catcher, of this care, It described.
J care, |s described, Samples for fomils wars not coliscted. | ] Samples for fosiily were not collected,)
05— 0.5~
4 E
1 7 1 -
e R
1.0 10~
] ] 2
5
- -1 £
- ? Al a
i §
2 i E 2 7]
T T
3 3 =)
9 ce|
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SITE 532 HOLE A  CORE(HPC) 31 CORED INTERVAL  131.0-1354m SITE 532 HOLE A  CORE (HPC) 33  COREDINTERvVAL  138.8-1442m
2 FOSSIL = FOSSIL
« | CHARACTER & ; CHARACTER
g l=.lel= z| w g |2 = 21 =
o 3 ol = 22l %
1 HE g Ele LF&%T‘OIEY LITHOLOGIC DESCR IPTION L35 E§ HELE 2| E GRAPHIC LITHOLOGIC DESCRIPTION
an|z| 2| < 2 2 . 8 - H z 5 LITHOLOGY |,
w3 | FMI 2 é -1 g | g =3 o g: F-3 = 5 @l ¥ = "
2 1B |3)z[2)E] |7 E 27 IE |3|2)2 @ 5
C i eI = ; F 18 |g|35|8]|= E
H HEE B ERHEIELE E
] Yallowish graey (5Y 7/2] with motties of pala yaliowish gray T Light alive gray (BY 572}, with yallowish light alive gray
] [5¥ B/2) DIATOM NANNOFOSSIL MARL (Only the . B B med O HARIRIFER. NANG
T Core-Catcher, of this care, |5 described, Samples for fossily N FOSSIL MARL. [Only tha Coce-Catcher, of this cors, is
_ were not collected.] 4 described. Samples for fossils wars not coliectsd, )
0.5 05—}
1 N -3 1 —
" £ =
= I3 -
a
1.0 — E 1.0 =
= S .
o 1
z i
o
4 4 £
] 7 5
2 i 5 ‘E.
= - o
- i B
= =
E T -
Ce| L 2
e :
SITE 532 HOLE A CORE(HPC] 32 COREDINTERVAL  1354-139.8m =
2 FOSSIL
- g CHARACTER -
3 l=.lel2 z B
Cw 3 £ =1
f; HHE § S - Lf‘.’:"?._,':gé‘ LITHOLOGIC DESCRIFTION
PRIEHE HEEE Bifed o
SRR HEE g ; k
s [2]|2]|2 |5 3 -
: Yellowish light olive gray (BY 8/2) with motthes of lght ccl
alive gray (5Y 5/2) and yellowish gray (5Y 7/2) DIATOM
1 NANNOFOSSIL OOZE. (Only the Core-Catcher, of this
=1 core, it deseribed, Samples for fowsiis were not collected.|
05—
B -
1.0
- o
4 %
4 5
] .E
g ]
i z
2 ~
4
)|
s el
CC| .
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SITE 532 HOLE A CORE(HPC) 34 CORED INTERVAL  144.2-1482m SITE 632 HOLE A CORE(HPC) 35 COREDINTERVAL  148.2-1626m
o FOSSIL b} FOSSIL
= g CHARACTER = ; CHARACTER
2 2 [ET=Te z| @ NEMABE zZl 2
] =2 = £ |2 B 2 GRAPHIC
=L ERHE H Bl g Niisorag 2 LITHOLOGIC DESCRIPTION 'E :§ E g H £| 2| umolosy . LITHOLOGIC DESCRIPTION
Hlz| & w w H
N HH MR g A HEE AR
g |5 HEHE £ [ iz
S |g|l2|8]|= 2 |5 |3
EMHEIEE E = e = L
9 Yellowith light olive gray (BY &72) and moderate clive b Mottled yellowish fight olive gray (5Y 6/2) and moderate
g gray [5Y 4/2) NANNGFOSSIL MARL. (Only the Core- ] clive gray (BY 4/2) NANNDFOSSIL MARL. (Only the
- Catchor, of fhis core, |5 described. Samples for fossils b . of this core, is described. Sampie for fossils
d were nat collectic.) _ were not collected )
05— s
1 7 1 7
= 10—
a
. £ . =
q 2 = £
& m §
2] 7 E 2| 7 E
i 2 ] 2
3| ] ]
- 3 -
CC| -

ZES HLIS
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SITE 632 HOLE A CORE(HPC] 36 CORED INTERVAL 162.6-167.0 m SITE 632 HOLE A CORE(HPC) 38 CORED INTERVAL 161.0-1854 m

CES HLIS

82 FOSSIL o FOSSIL
- g CHARACTER % g CHARACTER
R EMAE £ Zlg 2 |z z| w
e |25 3 g| = GRAPHIC EMEIEIE: gl &
i CHHELE El & | umiotogy LITHOLOGIC DESCRIFTION = EHEE £le capannlc. LITHOLOGIC DESCRIPTION
55;;38 i 2 +TE HHHEHHBEE & E
o @ = H = |5 £ =
a = = 3 =
HHHHE T iH AHHHE T EH
g Yellawish gray (5Y 7/2) FORAMINIFER NANNOFOSSIL u
. MARL. (Only the Core-Catcher, of this core, i described. i Yallowish light olivs gray (5Y 6/2) (bioturbated) and
J Samples for fossls were not collscted.] i Vight olive gray (8 5/2 NANNOFOSSIL MARL. (Only
the Core-Catcher, of this core, it described, Samples for
i = NOTE: Core 37, 167.0-161.0 m: No recovery. = Touils were ot collected.)
5— 05—
- o NOTE: Core 39, 185.4-168.4 m: No recovary.
1 ] 1 4
4 -
10— 1.0

N
1
Not opened on ship
[
'
Not opened on ship

8
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}




%13

SITE um HOLE A CORE(HPCI 40 CORED INTERVAL 168.4-1728m SITE 532 HOLE A CORE(HPC) 41 _ CORED INTERVAL _ 172.8-1768m
z CHARALTER 4 FOSSIL
5 & eramr s e y [§ | coa
r |2Z)E E el & GRAPHIC Ewltld HES
L :§ i H 5| £ | umolosy - LITHOCOGIS DESCRITTIN TE|E8|E g g El® lm'"u:ﬁv LITHOLOGIC DESCRIPTION
N HEHEHBER EEEd s M HHEHTREE 3
I HEEE E g E |e |2]2]|3]|¢8 E
s |2 ila B z |2 g 3 3

£

2| 1 8

N

1 2
]
3| ]
cc-

Light olive gray [5Y 5/2) with mottles of yallowish gray
[6Y 7/2] NANNOFOSSIL MARL. [Only the Core-Catchar,
of this core, is described. Samples for fossils wers not
collocted.)

10

Not opened on ship

There is not & Core-Catcher tample, thus thera i na litha-
lagic description.
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SITE 632 HOLE A CORE(HPC) 42 CORED INTERvAL _ 176.8-181.2m SITE 532 HOLE A CORE(HPC) 44  CORED INTERVAL  184.2-188.2m
2 FOSSIL 2 FOSSIL
§ i CHARACTER - 5 CHARACTER
Eulels 2 8 |zulelz z|l @
n|=§ gs_ £ g H E £ | geaemc LITHOLOGIC DESCRIPTION EAEHE g § g -l LITHOLOGIC DESCRIPTION
HEHHE : FEHHE
S AHHHUEUE £ FF A HHEHEEE +FF
SR HE g bfo = i =18 [5]3|5]s +1H
=& - e = - = “lz|x|o B -
] Wellowish light ofive gray (BY 672), with moderate olive T Light olive gray (Y 5/2) and moderate olive gray [5Y 472)
] gray (5Y 472) mattles, NANNOFOSSIL MARL. (Only the 7] NANNOFOSSIL MARL. [Only the Core-Catcher, of this
1 Core-Catcher, of this core, s described, Samples for fousily -1 eore, 4 described. Semples for fouils were not collected b
- were not callected.] B
0.5— 05— NOTE: Core 45, 188.2-102.2 m: No rscovery.
NOTE: Core 43, 181.2-184.2 m: No racovery, ! Core 45, 182.2-195.2 m: No recovery.
1 7] 1 b
1.0 10—
- T a
N 5
| a ] §
1l 3 ]
2 H 3 i
2
1 1 ] ¢
— £ i
o z o
- 3 .
al ] 7
Ccc

Tes 24LIS
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SITE 532 HOLE A CORE[HPC) 47  CORED INTERVAL  1962-199.6m SITE 532 HOLE B CORE (HPC) 1 CORED INTERVAL  0.0-34m
2 FOSSIL g FOSSIL
! ; CHARACTER % 5 CHARACTER
g |lz.l2l5]2 z| w 2 |= " z| w
oW 2 ol & w|lBl 2 -
1 HE : ElE | oy LITHOLOGIC DESCRIPYION 1 EHHE g BB S, LATHOLOMIC DESSHIFTION
“gg”‘!“:g gl & e 2 w‘Dg"'E":g - R -3 2
R B o] 57IE |3 3 & o
|5 |E|5|3]% CeEd § A HHHE E i
& |2]2]|&]|a B 5 5 & ; g|a 3
1 Mottlod yallawih gray [5Y 7/2)0 and light alive pray ] Moderate olive brawn (5Y 4/4) FORAMINIFER NANND-
7 (5Y 5/2) NANNOFOSSIL MARL. (Only the Core-Catoher, b FOSSIL MARL. [Only the CareCatcher, of this cora, i
1 of this core, it described. Samples for fossile ware nat 7 described. Samples for fosils were not collected.]
B catlecied. ) -
ek 05—
4 -
1 1 1 -
10— 1.0 —
4 -
1 . 2
< - ]
5
- a =
. 5 4
2| § o
o 3 B
- cc|
3|
4
cC
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SITE 632 HOLE B CORE(HPC) 2 CORED INTERVAL __ 34-T78m SITE 532 HOLE B CORE(HPC) 3 CORED INTERVAL _ 78-122m
] FOSSIL g FOSSIL
E ; CHARACTER % ; CHARACTER
M z| 2 g |3 2
EIHEE & GRAPHIC M g
HEHE L E| & | uiHotosy LITHOLOGIC DESCRIPTION A § E | o, LITHOLOGIC DESCRIPTION
S HHHHEHE i EF aAHHHHEUE S
= g HHEE = s £ |5 g5 =
= =|a 3 & § L 3
Moderste alive brown (5Y 4/4] FORAMINIFER NANNO- i Olive brown (5Y #/3) NANNOFOSSIL FORAMINIFER
FOSSIL MARL. (Onfy the Care-Catchar, of this core, s MARL. {Dndy the Core-Catcher, ol this core, is described.
i deseribed, Samples for fouils were not collected,) h Samphes for fossils ware not collected. |
05 05—
1 1 .
10 10—
1 W 4
4 z A
4 H 4
- E 5
o ] s
il 1 s
2 : 2 n E
3
- 4
cc 1, -
3| -

e
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SITE 532 HOLE B CORE(HPCI 4 CORED INTERvAL _ 12.2-166m SITE 532 HOLE B CORE(HPC) 5 CORED INTERVAL _ 16.6-21.0m
E FOSSIL g FOSSIL
§ & CHARACTER A § CHARACTER
MAOEE z| e 8 2|
= le2]S 2 GRAPHIC EMLIELE:
i% £8 § E 5 ; £ 5 sy . " LITHOLOGIC DESCRIPTION sE HHEE E D | onamiic L LITHOLOGIC DESCRIPTION
2 g7 E 5 §| = 4
"E‘NE"‘ T M ERHEHHE Eds
E H H s |5[z]2]3 E
4 Yaliow olive brown (5Y 5/4) NANNOFOSSIL FORAMIN. Yellow olive beown (BY G/4) DIATOM FORAMINIFER
1 IFER OOZE. (Only the Core-Catcher, of this cors, i NANNOFOSSIL OOZE. {Only the Core-Catcher, of this
described. Samples for fomili were not collscted.) core, iy described. Samples for fossils ware not collected.]
05— 05
1 ] 3
10— 10
B
] s
2 5
- H :
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SITE 632 HOLE B CORE(HPC) 8  COREDINTERVAL  21.0-254m SITE 532 HOLE B CORE(HPC) 7  COREDINTERVAL _ 264-208m
g FOSSIL o FOSSIL
5 ; CHARACTER = ; CHARACTER
-NEMABE gl e 8 |2.eT3 z|
Gu = g| & AAP MEIEIE
7% FHIHEHE ol |5 £ | ihotoay L3ES EIHROIC HERCHIRTICH iz §§ HEE £ E conapG:, § 2 LITHOLOGIC DESCRIPTION
- - Y = = w3 il -]
5 gla w F = FAR = -
A HEHEE T SHHHHL = iH
FHEI AL E SRHEED B 2 5
:‘ Olive gray (¥ 3/2) FORAMINIFER NANNOFOSSIL 1 Modesate alive brown (5Y 4/4] FORAMINIFER NANNG:
OOZE. (Only the Core-Catcher, of this core, is described, 2 FOSSIL OOZE. (Only the Core-Catcher, af this cara,
" Samples for foils wers not collected. | b s deseribed, Samples for fossils ware not collectsd. )
05— 05—
1 : 1 4
4 4
14 10—
- i3 -
H
1 § ]
] ] =
z| 7 2 ]
7 1 5
J 4 E
3| ] 1
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jec —— . —— =]

€S LIS



68¢

SITE 532 HOLE B CORE(WPC) 8 CORED INTERVAL _ 20.8-342m SITE 532 HOLE B CORE(HPC) 9  CORED INTERvAL  34.2-386m
g FOSSIL m oy :
5 ; CHARACTER % E cmgisc%m
g |=ulel® z| @ g |e r w
Y EH 214 2| = GRAPHI Ewl2] 2 El =
H HIHEE £| B | ivotosy 5 LITHOLOGIC DESCRIPTION 'fg EHHEE g HE Ll Al L, LITHOLOGIC DESCRIPTION
g N
A HHHHEEE FEE e HHE T TP
18 |g|3|8]|= = ; = il5|% =
g |8|3|5]8 E A HEEHE 3
rown Medersts clive gray [5Y 4/2) DIATOM FORAMINIFER
4] R NANNI
FOGSIL QOZE. (O the CorsCobar, of e s NANOFOSSIL 022, (Only e CooeCatee, ¢ th
clascribed, Samples for fossili were not collected.] core, it deseribed. Samples 1or fossily were not collected.)
0.5 05
: 1
10 10
a2 a8
b 4
8 §
2 3 . z
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| e
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SITE 632 HOLE B  CORE(HPC) 10 CORED INTERVAL  38.6-430m SITE 532 HOLE B  CORE(HPC) 11 CORED INTERvaL  93.0-474m
g FOSSIL = FOSSIL
” ; CHARACTER g ; CHARACTER
- EMAERE -] EMELE 5| g
5 E% 5 g s E & |  Snanuc, LITHOLOGIC DESCRIPTION f% %E £ i g E || SnAnec ! LITHOLOGIC DESCRIPTION
A HHEHEEHE +FH A HHEHEUE £
= = |Z)E|5|5 E ; F 18 |z|2l3)5 E 5
FHEIEH 3 8 |g|3|2|& g
1 Light oiive gray (BY 5/2) FORAMINIFER NANNOFOSSIL ] Light alive gray {5 5/2) FORAMINIFER NANNOFOSSIL
1 OOZE. (Only the Core-Catcher, of this core, s described, § GOZE. (Only the Core-Catcher, of this core, is described.
- Samples for fossils were nat collected.] o Samples for fousils wars not collected, )
05— 05—
1 i 1 T
1.0 10
3 =
. -3 .
- i ~
Al 5 ] §
i 'a 4 H
2| 3 z| ] E
— -] 2
3| 1 3l 7
el F————1 i
o oY




532 HOLE B CORE(HPC) 12 CORED INTERVAL  474-618m SITE 532 HOLE B CORE(HPC) 13 COREDINTERVAL  518-562m

FOSSIL F] FOSSIL
‘ CHARACTER E CHARACTER
A NERERHE . [E[EraT
TZ|EE|E| B2 Fle LITHOLOGIC DESCRIPTION HY 32 LITHOLOGIC DESCRIFTION
g5 |32 1 HE 25 =N|z H
2715 15)8)2 8 R
Lol |- § g 7 18 g g
E 2 8 H § 3 H
R Yellow olive brown [5Y 5/4) DIATOM FORAMINIFER ] Yellaw olive brown (5Y 6/4) FORAMINIFER DIATOM
NANNOFOSSIL DOZE. (Only the Cors-Catchar, of this NANNOFOSSIL DOZE. (Only the Core-Catcher, of this
b cors, I described. Samples for fomils wers not collected.] b core, it described. Samples for fosslls were not collectsd.)
05— 08~

|
Not opened on ship
1 1

i
1

i
1
Not opened on ship

o I L1 A T |
1

16
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SITE 632 HOLE B  CORE[HPC) 14 CORED INTERVAL _ 66.2-60.6m SITE 532 HOLE B  CORE(HPC) 16 CORED INTERVAL _ 60.6-650m
2 FOSSIL M ,
L |E |_canacten < |E PR 20
- EMBBEE zl g 2 |2 ] @
= = ol g w|B] 2|2
- EE g g i Ele Pt oy 1 LITHOLOGIC DESCRIFTION =t |EglE g £ é & Floulags 8 LITHOLOGIC DESCRIPTION
PERE E LR FRE g 4 w3 3R] E 5 5l G o 8
7 IE 13|28 E ER I al =
18 |E|%|5]|= EEE & g =& |z g HE = g
s |2|2]2|3 i 5 5 |8 HH E
3 Otiva brawn (5Y 34) 1 olive gray (5¥ 3/2) CLAYEY E
1 DIATOM OOZE. (Only the Core-Catcher, of this core, 1 Dusky yaliow (5 8/4) with mottles of moderate olive
b It discribed Samples for fous wers not callected. | 4 eray [5Y 4/2) DIATOM NANNOFOSSIL DOZE. (Only
4 the Core-Catcher, of this core, is described. Samples for
05— T 7 fosalis wara not collected )
1 1 i E
-1 -
1 -
1.0 — 10—
< - -3
a a1 £
4 §
] ] ]
b B 2
. = N
4 & ]
2| 7 H 21
R 2 = e
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6_3_'2 HOLE B CORE[(HPC] 16 CORED INTERVAL 532 HOLE B
] FOSSIL iy E FOSSIL
- § CHARACTER s g CHARACTER
8 |sulz|2]2 | = s |E.ETeTE z| 2
2 x w 2
TE gé g 8|z g g oA LITHOLOGIC DESCRIPTION TE gs HELE g ] LITHOLOGIC DESCRIPTION
SHAHHHAREE Bk A HHHORHE $1H
C R EEE = c |z [3]2|5]% =
= |2|512]5 3 i A HEIEH 3
& Yellow olive brown (5Y 5/4] FORAMINIFER DIATOM live brown (5Y 3/2) DIATOM NAMNOFOSSIL DOZE.
g NANNOFOSSIL OOZE. (Only the Core-Catcher, of this {Ovly the Core-Catchar, of this cors, it described, Samples
N core, i dmscrited. Samples for fonils wers not collected.} for Tossih were not collected.)
0i6 —| 05—
1 T 1 —
10— 10—
. e
1 4
- e i a
4 & { E
B & i
] 1 1
. = -]
- - s
=) -
2| 7 s 2l ] =
. i
3 1 3 -
cc =] T
&
S I 1A
SITE 532 HOLE B CORE(HPC] 18 CORED INTERVAL 73.8-78.2m
g FOSSIL
v ; CHARACTER
g3 |=.lzl= g z| @
HEH R o g GRAPHIC
£ 25 H E B 5| E | umvoLogy LITHOLDGIC DESCRIPTION
wS |ZN|Z < g FHRT 3 a
2 05 [2|218]8 |” z
|8 [=lz|lg|s 2
FHEERE 3 a
] Moderate olive brown {BY 4/4) SPONGE SPICULE
DIATOM NANNOFOSSIL OOZE, (Only the Care-Catchar,
i of this core, is described, Samples for fosils were not
-1 caliected.|
0.5— e
b &
‘ ] .E'
1.0 = g
2 4
Ju | e
el T4
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SITE 532 HOLE B CORE(HPC) 19 COREDINTERVAL  78.2-826m SITE 532 HOLE B CORE(HPC) 21 COREDINTERVAL  87.0-9814m
o FOSSIL o FOSSIL
" § CHARACTER P 5 CHARACTER
-METHEE 5| @ 8 | 2= z| o
skl s gl & GRAPHIC e 2% g g| = GRAPHIC
‘.% cE|t % £| £ | umotogy . L LITHOLOGIC DESCRIPTION ,% £8 % ] H E| B | umvovogy . . LITHOLOGIC DESCRIPTION
e HHH B £ 5H A HHE A c
|z |5)%|5|2 £ H R E !
R il = L] EHEHEE 3
T 8
g Olive brown (SY 3/8) CLAYEY DIATOM NANNOFOSSIL ] Light olive ugz'; l:'::w sr;: ;’LJWEY Na:fng;o::l:
4 OOZE. (Onby the Cors-Catcher, of this core, is described, H DIATOM 3 L : -m:‘, ; A
Samples far fossils ware not collected,] Is duscribed, Samples for fosslls were not codlected.
05 05—
1 1 i -
I -
1.0 10—
] 2 ] §
&
] & b
E ]
] 8 2
2 ] ' 2 8
b 2 =
- = A
T 3 -
3 b -
E cd L =
T T
ki e
SITE 532 HOLE B CORE (HPC) 20  CORED INTERVAL _ B26-87.0m
BB FOSSIL
" g CHARACTER
8 |z, lel5]y z
oy z B
i HIRHE El 2 | urioresy LITHOLOGIC DESCRIFTION
w3l |ZM| 2= < 8 o 2 &
= & ! HE = 3 -
CENHEEE H g
& |2|2|=2]3 3
3 Olive brown (5Y 3/4) DIATOM NANNOFOSSIL CLAY.
[Only the Core-Catcher, of this core, is described. Samples
N for fosils were not collected. )
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1 3 2
- £l
- 5
10— E
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- z
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SITE 532 HOLE B CORE(HPC) 22  COREDINTERVAL  91.4-958m SITE 532 HOLE B CORE (HPC) 23  CORED INTERvAL  95.8-100.2m

g FOSSIL 1) OSSIL
« |E CHARACTER - ; CHARACTER
g |zul2]z z| 2 8 |z [2T3 z
o gl = w 2 2
- EE g £lw | Anariic LITHOLOGIC DESCRIFTION ec |22 5 ; 2|8 GRAPHIC LITHOLOGIC DESCRIPTION
HE R I THOLOGY o HEE z Bl E | uHoLoay
¢=31="15 3 a2 g & w3 2N 2 wl g 3 ]
N FE : H E c
& 5 = =3 ]
s |2]=% g 3 & ! g § I ELE E !
i Yellowish gray (BY 7/2] DIATOM NANNOFOSSIL MARL. N Light yellowish olive gray (5Y 8/2) CLAYEY NANNO-
[Only tha Cors-Catcher, of this core, i3 described. Samples 7 FOSSIL DIATOM OOZE, [Only the Core-Catcher, of this
T for fomils ware not collected.) . cars, is described. Samples for fossils ware not collected.)
05— 05—
1 7 1 -
1.0 10—

1l
Ll
Not opened on ship

~
1

Not opened on ship
[
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SITE E32 HOLE B CORE (HPC) CORED INTERVAL 100.2—104.6 m SITE % HOLE B CORE[HPC] 26 CORED INTERVAL 104.6-109.0 m
H FOSSIL £ FOSSIL
é s CHARACTER . 5 CHARACTER
EM g z|l 2 g l=.le2l= ; z| »
ze |22] 2 2 GRAPHIC e |22 5| 2 el g GRAPHIC
TE ;ﬁ H 2 S| E | umhoLoey LITHOLOGIC DESCRIPTION 'z =§ S £l 8 | ooy LITHOLOGIC DESCRIPTION
ws =™ 2 § =1 2| = 4 8 e3 =553 | ¥ 2 o
AHHHE $1H BHHHL £ FH
EEHEHE ¥4+ EEHEEE FEH
] Light yellowish olive gray [5Y 6/2) 5ILICEOUS NANNO- ] Light elive gray (Y 5/2) NANNOFOSSIL MARL. (Only
FOSSIL MARL. [Only the Core-Catchar, of ths core, is the Core-Catcher, of this core, s described. Samgles for
1 dmcribed. Samples for fossils were nat callected.) 1 fousits ware not collacted.|
4 N
05— 0.5 —
1 T 1 -
10 1.0~

1
Mot opened on ship
i

"~
Lo
N
T i
Not apaned an ship
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SITE 532 HOLE B CORE(HPC) 26 CORED INTERVAL 109.0-113.0 m SITE 632 HOLE B CORE(HPC) 27 CORED INTERVAL
7] FOSSIL 2 FOSSIL
. |E | _camacren « | | cuamacTER
- MEMAEE R - EMEE z| @
e 2% HE gl E GRAPHIC =x (25w : e GRAPHIC
= E E £l £ | uTocoay LITHOLOGIE DESCAIPTION = EHE i g E| £ | Jhiotosy LITHDLOGIC DESCRIPTION
$3[z7)d 5| : S HHHARHE 4 tF
LA HEE E Z |5 HEE g g
< =] -
s |53 E - HEEE g
7 Light olive gray (5Y 6/2) SILICEOUS NANNOFOSSIL Yallowish light clive gray (5Y 4/2) DIATOM NANNO-
1 MARL. [Onily the Core-Catcher, of this core, is described. FOSSIL MARL. (Onty tha Core-Catcher, of this core, is
E Samgples for fossils were not collected.| described. Samples for fossiis wers not collected.|
05— 0s
1 Ml 1
10— 1.0
] £
1 k'
1 5
3 1 .
] %
5
| { % 2 1
] 3
a "
- 3
cel 1
od o

TES ALIS



86¢

SITE 532 HOLE B CORE|HPC) 2B COREDINTERVAL  117.0-1214m SITE 532 HOLE B  CORE(MPCI 29  COREDINTEAVAL  1214-12564m
g FOSSIL 2 FOSSIL T [
- 5 CHARACTER - = CHARACTER
8 |zu[elz H g i el
oy 2% 2§ gl £ GRAPHI Gul2)d gl ¢g
TE .;é %‘ 8|3 HE Roiierty 18 LITHOLOGIC DESCRIPTION TEIE8|E| 8 § 2| & hoLico LITHOLOGIC DESCRIPTION
S ENHHEHREE +TH S HHHEBEE e3EA .
I % 5% E § F 18 |g15|8]= g
ERHEHEE FEH ERHEHE 3
] Light olive gray (5 5/2) FORAMINIFER NANNOFOSSIL i Light olive gray (5Y 5/2) SILICEOUS NANNOFOSSIL
] MARL. (Ondy the Core-Catcher, of this core, i3 described. MARL. [Only the Core-Catcher, af this com, (s described.
Samples for fossils were not collected. ) N Samples for lossily ware not collected.|
05— 05—
1 T 1 .
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1 B h g
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HOLE B CORE(HPC) 30 COREDINTERVAL  1254-1204m SITE 532 HOLE B  coORE(HPC) 3!  CORED INTERvAL  128.4-1338m
2 -1 FOSSIL g FOSSIL
z
« [E CHARACTER S ; CHARACTER
8 |=.l2l2 z2| e 2 |= - z
er |25 g = GRAPHIC Suw|2| 2 g &
15|58|3 E E HE uHaLoGy |, E L LITHOLOGIC DESCRIFTION sE EE iz g Ele Lf_&mgv LITHOLOGIC DESCRIPTION
N HE L IE + FH e HHEH RS F 1P
z e FE £ £ 5|3 E &
-1 il3|= FE F i E
B wlz|=|d E o w g -;. 2|a 3
1 B
Light alive gray (8Y 5/2) SILICEDUS NANNOFOSSIL
1 Oliwe brown (BY 3/4] NANNOFOSSIL MARL. (Only the A N
. Core-Catcher, of thia core, |s described. Samples for fossil ] MARL. (Oniy the Core-Catcher, of this core, is described
. were ot calleeted. ) Samples for fossil ware not collected. |
05— 05—
T 1 1 -
1.0 — i
g = i
e & 1 g
— g N £
- - s
2 7 2 ] E
; 7 &
] ] 3
1 R z
g g
-1 -
3| ] :
- 3 i
CCl
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SITE 532 HOLE B CORE(HPC) 32 COREDINTERVAL  1338-1378m SITE 532 HOLE B CORE(HPC) 33 COREDINTERVAL  137.8-1418m
= FOSSIL 7] FOSSIL
- ; CHARACTER = i CHARACTER
8 l=.le]2 z|l 2 8 |2 = z| w
oW 2 g 2
== Eg HF § E| E L:‘ggj_'gg\, LITHOLOGIC DESCRIPTION L= E§ = g g 2 § (ERaPIE LITHOLOGIC DESCRIPTION
Slan|z < L < ol W
e HHH R ] S HHHHBEE EFE
S -1 HELE = F |z HE =
ERHEHE 3 2|8 HEH E
, Light olive gray (BY 5/2) DIATOM NANNOFOSSIL Yaltowish gray (SY 7/2) NANNOFOSSIL MARL. (Only
MARL. (Only the Core-Catchar, of this cora, s described. the Gore-Catchar, of this core, it deseribed. Ssmples for
I Samiples for fassils were not collectad.) fossits wern nat collected,|
"“_] 05
1] ] i
104 1.0
] e
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SITE 532 HOLE B CORE(HPC) 34 CORED INTERVAL _ 141.8-1458m SITE 532 HOLE B CORE(HPC) 35 CORED INTERVAL  1468-150.2m
-] FOSSIL = FOSSIL
§ g CHARACTER - ; CHARACTER
EMEIEE 3 g |z.l2l= z| w
Tg Es £ g E g o Lﬁ':gf";;, LITHOLDGIC DESCRIPTION 5= E§ N E g g g Bty LITHOLOGIC DESCRIPTION
A aHHHUREE 1 FE S HHHHEEE £ H
A HHHE T EH A HEHHE *EH
m |elz]|2]|8 g EHEIENE E
1 Yellowish gray (5Y 8/2) NANNOFOSSIL MARL. (Only N Yellawnh gray (6Y 7/2) 1o light olve gray [5Y 5/2)
1 the Core-Catcher, of this core, i described. Samples for 7 DIATOM NANNOFOSSIL MARL. (Only the Core-Catcher,
b fossits wera not collected. ) . of this core, Is described. Samples for fomll ware not
] - coliected. |
05— 05—
g -
1 1 1
1.0 1.0 —
B B -
4 b i
4 § 4
. - i g
= o) |
4 H 4 H
1 2 i
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- .
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SITE 532 WOLE B CORE(HPC) 36 COREDINTERVAL _ 160.2-1542m SITE 632 WOLE B COREIHPC) 37 COREDINTERVAL  1542-1882m
[ FOSSIL -] FOSSIL
» i CHARACTER . g CHARACTER
g |z.lelal: Bl 2 g |zl z|l .
T = H 8|3 2l & ey 5 LITHOLOGIC DESCRIPTION =t EE H g E 2| a Smapic. LITHOLOGIC DESCAIPTION
wSIENIE[2)< 2| ¥ 3 H eSIEV(Z( 53] 18] 8 2 H
T ¥ A HHH £H
BHHHE TEH AHHHE il
R Yellowish light oive gray  [5Y 6/2) NANNOFOSSIL 2 Light olive gray (5 5/2) NANNOFOSSIL MARL. {Oniy
4 MARL. {Ony the Core-Catcher, of this cors, s described, ] the Core-Catcher, of this core, i described. Samples for
d Samples for fossily wars not coilected. ) ] fossiis were nat collectad. |
05— Pl
1 g 1 &
10 1.0
] 1 2
p . ]
2
] 5 . §
— 5 _ 'i
2| 7 g 2 ] S
J ol
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co
cC




1304

SITE 532 HOLE B CORE (HPC] 38 CORED INTERVAL 168.2-161.6 m SITE HOLE B CORE(HPC) 39  CORED INTERVAL 161.6-186.0m
E FOSSIL o FOSSIL
§ H CHARACTER § 5 CHARACTER
CulBlalE Zl 2 M z|l e
e |82 S el g GRAPHIC 2, |Buw | il e pr—
,’é .;§ %’ 8 § t| £ | umoloar A . LITHOLOGIC DESCRIPTION '% §§ E g : HEA R o . LITHOLOGIC DESCRIPTION
S HHHHBEHE : S HHHAREE 4
gl B HEHHE Tt = 18 15|5)3]3 FEH
s [&]2]3|5 = & |=|=z[=]d 2] -
4 ) five brown [5Y 4/4) FORAMINIFER NANNO-
. WAL (rdy e Corm v of s s Gt 1 FOSSIL WAL, (Only the Core ot af s core,
- MARL. (Only the Cors-Catcher, of this core, i described A Aiieiaani i)
- Samplas for fovls wars not collected.) ] descritied, Samples for fossils wars
0.5 05—
1 7 N 4
10— ol
- o 4
o z il
. ] - 2
) . |
4 . -
. 3 ]
1 = 1 E
] 1 3
2 Jd 2 ]
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SITE 532 HOLE B CORE (HPC] 40 CORED INTERVAL 166.0-180.8 m SITE 532 HOLE B CORE (HPC) 41 CORED IN'&E\-"AL 169.8-174.2m
T ey 2 FOSSIL
Y- ; CHARACTER i g CHARACTER
Su HE 8 |zule]z zl e
§, i g g 5 E ol L LITHOLDGIC DESCRIPTION =L g HEE g E. § | BRAMIC . LITHOLOGIC DESCRIPTION
~N < 35|25z F " "
|2 HERUE T R HEFHEEE 13K
s g L £ ; FolE |E|Elz)E 5 §
53 HH B g |ElZ]|2|5 3
] Light olive gray (5Y §/2) NANNOFOSSIL MARL. (Only ] Light olive gray (5 6/2) NANNOFOSSIL MARL. (Only
T the Core-Catcher, of this core, is described. Samples for the Care-Catcher, of this Eote, 4 Gescribed Samples for
1 fousi's were not collected.] 1 fossils ware not collected.)
0.5— 05—
1 7 1 §
1.0~ 101
4 g 4
1 ¢ ]
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- 7 ]
- n g
4 5 N
1 3 1 1
2 i 2 - ]
= ]
I z
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SITE 532 HOLE B CORE(HPC) 42  CORED INTERVAL  1742-177.2m SITE 532 HOLE B CORE (HPC) CORED INTERVAL _ 177.2-180.6 m
¢ FOSSIL S FOSSIL
w i CHARACTER « |% CHARACTER
8 |zulz]alz ¥| = & |zulz]aTe zZ| e
ek |8 =3 | = GRAPHIC A ER H a| = GRAPHIC
2 'i§ aE: g H £ & | umoloay L LITHOLOGIC DESCRIPTION 1 G E g H S| & | wrHotoay 4 i LITHOLOGIC DESCRIPTION
S HHHHBEE +1H e HEHHBEHE s
S AHHHE T 2 BHHHE $EH
EMHEHE E = |2]2]2)3 £
2 Yellowish light clive gray  [5Y 6/2) FORAMINIFER 1 Light olive gray 5 5/2) FORAMINIFER NANNOFOSSIL
T NANNOFOSSIL MARL, (Only the Core-Catcher, of this N MARL. (Only the Cors-Catchar, of this cors. |s described.
- core, 14 deseribed. Sampéer for fostlls were not collected. | b Samples for fossils were not collected.)
0.5— 0.5—
1 =1 1 .
1.0 1.0 —
- 2 .
— i -
— s —
- .E = -3
g z
I ; . E
= 1 2
2 7 2 :
a 4
cgl
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SITE 532 HOLE B CORE(HPC) 44 CORED INTERVAL 180.6-184.2 m
] FassiL
o g CHARACTER
8 |lz.le]a z| @
St gg HE é g & L{Gl":ilgL'ggY g LITHOLDGIC DESCRIPTION
e S HEHEHHREE 3 Eg
2 g
- ALEHEHE Tk
= z|le|d
7 Yellowish light olive gray (5Y 672) DOLOMITIC NANNO-
] FOSSIL MARL. (Only the Core-Catcher, of this core, Is
1 duscribed. Samples for fossils ware not collectsd,)
J
05—
' 4
10—
£
- ]
4 E
=] ]
4 E
21 ]
4
3 4
(==

SITE 532 HOLE B CORE(HPC) 46  CORED INTERVAL  1842-188.1m
2 FOSSIL
~ g CHARACTER
-REMOE g
HEHHHHAR RS ER—
e |E7|5(5(2 (8] [B| ¢ B3 g
£ il HE E :5
z |2]2 a8 & ofs
q Light olve gray (8Y 5/2) NANNOFOSSIL CLAY. (Dnly
] the Core-Catcher, of this core, is described. Samples for
9 fonsils wara not collected. )
M,_- NOTE: Core 46, 188.1-192.1 m: No recovery.
§ _
1.0~
9 [-%
E E
7] 5
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=
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SITE 532 HOLE B CORE(HPC) 47  COREDINTERVAL  1921-1962m SITE 532 HOLE B CORE(HPCI 48 CORED INTERVAL _ 1962-2008m

2 FOSSIL H FOSSIL
E S CHARACTER g 3 CHARACTER
Zwl2]l3 ! e MEIEIE B
- |2¥]| & = GRAPHIC 4 EH 3 =] GRAPHIC
A E AE E|E | uTholoay LITHOLOGIC DESCRIPTION H G E Ak # | fuoiooy LITHOLOGIC DESCRIPTION
B H g ER R HETELE g 5
= 2 =
18 |E H g % ! - |8 H g E =
g |8]12 3 & | 2 z 3
] Yellowish fight olwe gray  (BY 6/2) NANNOFOSSIL : Moderate olive gray (BY 472) FORAMINIFER NANNO-
MARL. (Only the Core-Catcher, of this core, i described. FOSSIL MARL. [Only the Core-Catcher, of this core, i
T Samples for fosslls wers not collectsd. ) = described. Sampbes Tor fossils ware not coliscted.}
05— 0.5— NOTE: Core 48, 200.6-203.8 m: No recovery.

)
)
=
i
Not opened on ship

Il
1

L
A L
Not opened on ship
8

4 SITE 632 HOLE B CORE(HPC) 50 CORED INTERVAL _ 203.6-2076m
- o I
4 i ; CHARACTER
- e l=.2% F
N e 3§ E i g g g LaRseHIC. LITHOLOGIC DESCRIPTION
3|27 A E EEE
. = |E g £|3 E 8 =
- MHHHE T i
- 8 = 8 E
. ] Yellowish light olive gray (5 6/2] NANNOFOSSIL
MARL. (Only the Core-Catcher, of this core, is deeribed.
3 1 - Samples for fonils were not collected.]
i 05—
2 1|
ccl i
10—

Ll
Not opened on ship
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532 HOLE B coRE (HPC) 51 CORED INTERVAL _ 207.6-2120m SITE 532 HOLE B  come (Hpe) 52 CORED INTERVAL _ 212.0-2160m
- T

80v

ZES g1IS

g FOSSIL g FOSSIL
- ; CHARACTER - ; CHARACTER
g |=zulelale E| g g |=z.l2]= 2 z
ou = gl = GRAPHI = 2 g 2
fg =§ § g g 5 E Umm:‘. s " LITHOLOGIC DESCRIPTION xr__;: E§ 5 § H R Lﬁ'}.‘!.’.[gﬁ, LITHOLOGIC DESCRIFTION
£7(E7(5] 5)2|E) (3] ® E£TF HAHHEHEME :
F | £ = = 5 =
MHHHE TIH A HEHE L
] ] Yellowlsh gray (5¥ 7/2) FORAMINIFER NANNOFOSSIL
¥ Yellowish lght oiive gray [SY 821 NANNOFOSSIL g 3
B MARL. {Only the Core-Caicher, of this corm, s descried, il MARL. [Only the oarmmlnlc, of v|||a core, it described,
] Samples for fossity were not collected | i Samples for fossils were nat collacted.
05— 05—

14
Not opened on ship
||
Mot opened on ship

o




SITE 532 HOLE B coRE(HPC) 53 CORED INTERVAL  216.0-2200m SITE 532 HOLE B CORE(HPCI 54 COREDINTERvAL  220.0-2240m
= FosL g FOSSIL
& g CHARACTER ” E CHARACTER
RMABRE z| 2 8 |3.[3TaTe P
= = =
TE g% HEIE EE | pranre, LITHOLOGIC DESCRIPTION 5 ,‘:1% g g z é = St aEy LITHOLOGIC DESCAIFTION
w3 NiElC|x w Sl=sm < o "
HAHHEHEEE : { HAHHEHEEE :
= & g |z H
EBHHHE BHHEE 3
A -
B Yallowish gray [5Y 7/21 NANNOFOSSIL MARL. (Only the A Yellowish ight olive gray {BY 821 NANNOFOSSIL
Caors-Catchar, af this cone, i described, Samples for fossily MARL. {Only tha Core-Catcher, of this tare, i described,
] ware not collected, | T Samples for fosiits ware not coflected.)
05— 05—
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Not opened on ship
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Not opened on ship
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SITE 532

284-2324m

228.4-2324m
HoLE B come (W) 55 CORED INTERVAL SITE :sz HOLE B CORE (HPC) 56 CORED INTERVAL
g FOSSIL
H cH:g?r.!.Iwa E g CHARACTER
3 & -3 ﬁ = &
& 2 g g Guw|Eld ] GRAPHIC
E* A HE 5 gl & GRAPHIC LITHOLOGIC DESCRIFTION TElEE| 8 g £l & | LmioLogy LITHOLOGIC DESCRIFTION
BRI E | umHoogy =8|z g Bakd x
S HHE AR EE B3 e HHHHRHE g
S AHHEE = Fh A aHHEHE Tt
g | HEE 3 s |2 2|5 B
] 3 Light clive gray (5Y 52} to yellowish light olive gray
- Yellowish gray 15Y 7/2) NANNOFOSSIL MARL. {Only i o /2] MARNOFOSRIL MASL. [Oudy ting Cofa-Cuithie.
the Core-Catcher, of this core, b described. Ssmples for i 1 Bl e, i et Sartviia.fos totell ware 61
7 fomils were not collected } ] Rk
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1 7] 1 3]
10— 10 __
5 ] &
3 1 L
. 1 §
£ -
- z -E
i 5 4
2 ] E = (-
5 =
. 2z
] 3 -
2 H -
< e
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CC)
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SITE 632 HOLE B CORE(HPCI 57  CORED INTERVAL  232.4-2368m SITE 532 HOLE B CORE(HPC) 58 CORED INTERVAL _ 235.8-2398m
] FOSSIL
g FOSSIL
o 5 CHARACTER § g CHARACTER
F 0 z| «
g, |5 2 gl e AHELE o) = GRAPHIC
2. 15218 2 5 gfE | ooamuc LITHOLOGIC DESCAIFTION e EHEE 4 - S LITHOLOGIC DESCHIPTION
IHEAHE gl 23z g £ 127 5 5|2 (B [#)® E3=d o
N AHHHH N : N RHEHEHE Tt
- BEHHHE T - HEHE
= - I ~
C'™ J__L_U
e Tov72 NANNOFOSSIL MARL: T NAHOE AL AL
Filon Uniiypms pakd ol s ok and T Biotarbated. T’ 10v 42 Uniform pale afive colon, with darker straaks in flow-in,
7 - g A=) and and one darker bed In Cors-Catchar (as Indicamed), Bio-
1 -5 SMEAR SLIDE SUMMARY {%): L 0¥ en turbated features ooour thraughout.
Bl . to il
05 = 107 612 i T i ARY (%):
e et . £ b SMEAR SLIDE SUMMARY (%):
' - S
- . e 51 7% - : 3
- - = o gl | %._
- L L Section, Depth el 1,80 ..J_'L_l. EE !
- Lith. (D = Dominant; M = Minad) o T | £
1.0 = LJ_J- Toxture: i By | Sactian, Dept (o) .50 3.8
] 3 J_'I' ovsr Sin 56 = ! Lith, [0 = Deminant, M = Mingel O D
h_._“" Clay - _LJ—_. Testura:
g Camposition -I-J-'-I. m . 3
gl 1 — Clay 43 ey sitt @ 1
F'L-‘- Pyrie c; L, - iov el Clay @ 80
ks 10Y 742 - Corbonate unspac. L Composition
g L 107 B2 Cale. nennalossils 55 - Quartz 1 =1
2 gt Diatoms <t Tt Clay 40 40
i bl 10V 62 Radsolarians < L Violcanic glass e
- F-'l'_j, 'L_I. Glauconite -1 -
H = By ..LJ_—I a Pyrite =l
LJ_'I- = o et Cartionate unipec. 7 -
Tt - = T Foraminifers 1 &
2 — 0¥ 12 E J_J__I - gfl; nannafousils H‘! :3
g iy iatoms
::J'_JI: - Rsdiolarians < =l
o Bl | - Spange spicules - 1
j-:l- B .J..J_.-I Plant debri - =1
e it sy )
BTl Tt ® CARBONATE BOMB [% CaCO57% organic carbion):
el ot i1t 2,93-09cm - 82
-L'L 'I'_I.'l 3,0-8cm=51:2.04
b — gl .o
T 4
z 4 N o
-1 Al B |
- 2 ey _ =
=5 1 107 62 = A
Se e - oy 10Y 62
@5 o - = T
< . Ed L ] - iovse
22z Tl e Dtk
= Zlcm| am| - BY 474
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SITE 632 HOLE B CORE(HPC) 58 CORED INTERVAL 239.8-2438m SITE 6532 HOLE B  CORE (HPC) 80 CORED INTERVAL 2438-247.2m
FOSSIL [ g SSIL
” CHARACTER > ; CHARACTER
g |5«(2[2]% HE 8 |z ] ¢
T 5 ol = GRAPHIC Bul8] 3 3l &
iz |ES|5| 4|z £| £ | utHolocy LITHOLOGIC DESCRIPTION SE|EE|E) B £ Bl B | aee LITHOLOGIC DESCRIPTION
w5 3N ; £l2 g g 3 2 MR HEE g 5 g ikl i -
I £lz E -]
il # 1 S 1LHHHES
lz g 3 @ [& |5 E
==
] T a3
| = NANNOFOSSIL MARAL: P NANNOFOSSIL MARL:
- Uniform pabe olive colors with one darker zons a8 e Uniform pale olve coloes hroughout, bt appears
K it indicated, Bloturbatad faatures occur throughaut, 7 B atightly bluer than previows cores. Bioturbated features
p |__LJ_ el R accur throughout,
05— iy SMEAR SLIDE SUMMARY (%): A% Sl
] i Pty SMEAR SLIDE SUMMARY (%]
e -
1 Y i By ] L1 1 oY 82 =
L E 1 E B
= L . B 5
el e £ byl * £
E e 10Y 572 § H o 5%
i T - o] Sy To 22
=) .I_J'_I Swction, Depth (em) 2,84 0 - gl 14 Saction, Death lom L 40
e Lith. £D = Daminans, M = Minor} 0 = Litn, [D = Dominant: M = Minor) O
-l =) Texture: "'_A_'L Composition:
E _I.J' 3 Sand o T S Quartz 1
-4 2 Ny Siky 1% B8 Wepal I Clay an
a A
L Clay B B B Y =5y Volcanc glass =1
4 J_J—_l Composition: -«L-L'L. Pyrite 1
] ] Foldsgar < L Eoraminifars g
S Kae Tk, Clay 50 g o et oty Cale. nannofouity 45
T ot e Volcanic glass <1 = + e : Distoms 1
e ..I__I__l. Glauconite <1 § - £ S 2 Sponga spicules <1
B L Acrerd | Pyrite 1 b oty Dolamite 2
-] et | Foraminifers i il
= L - Cale, nannafossils “ ke B o * CARBONATE BOME (% CaCO3):
= 2|l 1 =] | Distorms 1 2 ot e 1,80-81 cm = 48
i 7 Eity o | Duk Radiolarians 1 T 107 &2 2, 6364 cm = 52
-+ - - Sponge spicules 2 = Tt
ik T Silicoflagatlates <1 L
e i BY 413 'I-.J_,‘J"" b
i Bl *CARBONATE BOMB (% CaCOy:% arganic carben) by
e B 1, B0-86 cm = 45:1.02 -
4 b = 2,80-80 em - 35:1.60 L
] W [—""~10v 812 2,106-112 am = 37:266 T S
t__l__x__' = e TR, 10¥ 702
I-.I_"L- .n_t.L_
L .I._‘L- 3 _L."L'A.
12 _L_L- ' A Bapd B
[l Bod 1o¥ 62 =5 it
3 e 23 cel - L
= Srrl B Z Zlerlac rvak ey
2 e By
- o
] -,
e o dy-
=z -
b o o lec Sy




532 HOLE B CORE {HPC) 81 CORED INTERVAL __ 247.2-251.2m SITE 532 HOLE B  CORE (HPC) 62 CORED INTERVAL  251.2-254.7m
2 FOSSIL = OSSIL
” § CHARACTER = § CHARACTER
8 le.fe]sTe z| = g |=.]els 2| »
gulEl = gl = ] 2 s
== R HE 2 £l o, 2 LITHOLOGIC DESCRIPTION = £3|il 2 2 § g ik LITHOLOGIC DESCRIPTION
N HHEHBEE 3+ e HE B T EE
E H C
F |z |2 HE = ! Folg H = i
MHEHHE 3 HHEHHE :
.I_I R
7 Coppt! MANNOFOSSIL MARL: Pl By NANNOFOSSIL MARL:
.I_i. 0¥ 62 Uniform pale olive eodor, ona ightly darker tone & . .-I-L_L' L.I;;.Hblnn pale aliu“mbu with one darker zone with
indicated. Bioturbated features occur throughout. -1 excalian urrows,
A gl e,
_|__L“ n - _|_J__|__ 0¥ 6/2 features ere throughout.
R RY (%): L
P A SMEAR SLIDE SUMMARY (%) 05 _L_._: SMEAR SLIDE SUMMARY [%]:
, i K | b
yl- Srord T &8s B
Ty E H ? 3 T —
iy = = - ¥ E SE
- =
1.0 = ey : "D"m'""'_" “__M:'m :‘” 1.0 — ‘_L“ 0¥ 527 — Saction, Depth (em) 1,118 2,80
L.I.l_ . 10 572 _'I‘_::“:':: Panieni: e . F " 10Y 472 Lith. 1D = Deeminant; M = Minor] D o
] ° * Taxtura:
: . gl iy
tJ.: it s 8 - Dark beown St 50 &2
- £ Clay 8 85 B = Clay 0 4
1] Compasition: ] l— Composition;
'_-I- ) Quartz < 1 i e Qurz a -
it . Clay 50 B i LT a “
o Voleanic glas a - AT, i
A 1y : b= Volcanic pless 1 -
_L.L- lauconite <1 <1 . _I..'L_l_ &l i L a
Pyrin Eal 1 -1- i
_|_.'J-. Faraminifers 1 1 —t‘ i Ll_"'..l..' : ‘; ‘:
P ar 40 = [ S Carborate unspoc.
| o Cale. nannofossily = -~ S 10V 872 Foraminiters 2 <
4 ] el Dlvpes * 9 z = Py ey . Cale. nannafossits % 55
> L Radiotarians <l < iy 1
§ 2 '.-J-‘- i b eaati &t 3 * 2 i _I-L-L- :’Iﬂ! debwis :I :l'
o = Plant debris - a - =1 .
[t . ] ] * CARBONATE BOMB i% : ; :
] au CARBONATE BOMB (% CaCO4:% organic carbon): ] T gt it .83 1% CaCOu5:% orgenic carton}:
t—*—_._ 1.110=112 cm = 44 ] - = . n.
= 2, B-10cm = 53 _L-l.."' 2, B0—§1 am = 54
v i - 3. E-11 om = 48:1,68 g s Mg J 2. 126130 cm = 84:0.57
L - CC. 20-21 om = 50:1.43 y e
7 7 '.-I-.L_l_‘
|f = B I 10Y 472-10Y 572 -h_L-l-'
e =% 1™ Darker zone il M ]
__I_.J.' 10¥ §/2 B P YR
1 L o o Eege
o 3 Pl
- 3 L o .|_+.
H . oLy _ - Ripgd
X LT 0¥ 82 = g ]
iz 1 e B ccl iy
] - L
=2 CC s B!
= = |avac Rgpe
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SITE 532 HOLE B CORE (HPC) CORED INTERVAL 254.7-257.7 m SITE HOLE B  CORE (HPC) 85 CORED INTERvAL _ 269.7-263.7m
9 FOSSIL E FOSSIL
i g CHARACTER « |E CHARACTER
g lz.lel= z| e N EM AR z|le
F E o
Sk g 2l | Grammc LITHOLOGIC DESCRIFTION HEHHEE g [ LITHOLOGIC DESCRIPTION
1 - H £| E | umvolos 28| A
¥o|2™|8| 5] 3 | F g 8 g= 8 AR
= |= ; % 8 - o £ |E |3|2
F 18 |= S H E 5 B EREHE H
s |8]3 ) 3 & a s
—
B 2 4 10Y 672 ] NANNOFOSSIL MARL:
g ] - NANNOFOSSIL MARL [light) and CLAY (dark): b= 3 Mestly pale ofive calors with ana dark zone. Bioturbated
d J__L_I. Mogly unitorm pale ollve colors. _J.__l_ 0¥ 672 festures sre throughout.
T
Fgad'®
i = b, - o SMEAR SLIDE SUMMARY (%):
0.5 e SMEAR SLIDE SUMMARY (%) 05— ..I_J"‘ o Dark
i e, - ! | tovan =
A e W _ _ . a1 - i 1
1  ietl T — | -4 1
i o 23 10v 872 i T §3
4 P 2 3 L E 22
Z Tlgmedt Il H = L
1.0 — L o R Section, Degth em) 1,66 2,110
= M-, -4 Saetian, Degth |emi , 80 CC.2 ) | Lith, (D) = Dormingnt; M = Minge) D o
Mgl Lith, T = Derminant; M = Minar) O o -l—_u Textuns:
j 4_"'_|_ Taxture: o Saned 1 -
- - Silt 0 10 - = Sitt T
B e Clay 50 90 L .|_"' Cly [ 55
"'_L'J' Composition: __L_l_ Compasition:
4 Thggert Ousrtz & 1 1] Dusrtz < -
2 4 L . Clay 47 8g - ] o Feldspar <l =
g .J_‘A‘_L Pyrite < 1 el 1o¥ Clay 66 60
] e Carbonate nspac, 1 i ki Volcanic glan < -
= . o i Forsminifers 2 - - = Glauconite = <1
5 — - - — Cale. nannafassils 50 6 1= Pyrite 1 1
- B igm ! Dhatoms <1 < J-_L Carbanate unspec. - 2
=] Asdiolariam a - I Foraminifers 2 1
2 ] Rl 2 -:t-'- Cale. nasncdansils B 1]
L . * CARBONATE BOMB (% CaCO4:% organic carbon): M Diatorms E =
g - - CC.4-5em = 20217 g bl Radiolarians -
- Mgl H ol ] Sponge spicules 7 -
B o = L .. 10V &2 Plant debris L
Ho = Rl §
4 == = -] R
i Tt = 'L'_L CARBONATE BOMB (% CaC04:% organic carbon)
e [} | 1ovsz -4 1,61-54 cm = 44,184
gt By 1 2,80-90 em = 51:1.44
I~ Darker zone _‘-.L 2, 108111 cm = 58:0.21
- Y42 L
(3 |._I_.I.
=z cel o =
= P 10Y 672 L 1082 -
et 10Y 772
SITE 532 HOLE B CORE (HPC) B4 CORED INTERVAL _ 257.7-258.7m | i
g FOSSIL 3 o n
P E CHARACTER "LA.
N ENAEE z| 2 L]
N EF I g GRAPHIC
E|EE|5|E| 2 ElE LITHOLOGY LITHOLOGIC DESCRIPTION =] e
w3 |EN|El 5] g 3| g 3 ] — i
= |E |3[8]|2 i H -
R HEEE = g B
z |2[2]|2|& E ce .
L o L
el 107 12
[y NANNOFOSSIL MARL AND OOZE:
'I‘.J_"' - Mainly light olive colors and ore daker liyer w indi-
o T B cated. Bioturhated features are throughout.
B S
o P SMEAR SLIDE SUMMARY (X]:
o _I_.I_ 107 82
e ]
1 S 22
® W el B * E‘é
o 2
g A = ¥ Saction, Depah lemb E 1,128
= ] i T 0¥ 572 Lith. {0 = Domanant; M = Misarl o
L
2 " Darker Textura:
= r -I-_L : i 10Y &2 Si w0 0
.11 - Clay o W
it Bt Composition:
s [ Quartz a9«
L Clay &
- 2 Glaueanite = <1
g 2 el Bt 107 672 Pyrite i 3
o et 55
= ool L Cartionats unspec. 2 1
= e S ] Foraminiters < 1
Cale. nannokosils & 0
Diatarm P
Radiolarians = 1
Spongas apicules - 2
Siliraflageliates a
* CARBONATE BOMB (% CaC04:% arganic carbon|
1,B0-81cm - 602 62
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SITE 532 HOLE B CORE (HPC] 68 CORED INTERVAL 283.7-267.1 m SITE 632 HOLE B  CORE (HPC) 67 CORED INTERVAL 267.1-2715m
o= T~  CORE
o FOSSIL FOSSIL
« |E CHARACTER x SHERAGTER
E z.2T= z| e ] MEIEIE &l 2
S EH 2 GRAPHIC e [o%] 5 . gl = GRAPHIC
12 ﬁé £ E § 5| £ | wmoloey 5 LITHOLOGIC DESCRIPTION HEE E E B § LITHOLOGY LITHOLOGIC DESCRIPTION
N ERHE R ey g MAHE HERE 3
al 11l i L -
& HHHE = = |2 1 E
.
o A Doy a b, -
= = R NANNOFOSSIL MARL [ght] and CLAY (dark): -, - NANNOFOSSIL MARL light colored and dominant} and
ke Maoxtly light alive colors with & thin derk zone st the top I_J_.l_ 10Y 672 cu\rm-umlwl: )
X eyl of the core end thick dark zore mi its base, 8 indicatad. ] Mestly light olive colors with one darker clay-rich zone
-L_I_- 10Y 512 Bioturhated featuras accur throughout, J._L-I- s indicated, Bioturbated faatures are throughtout,
05 e g gl Slurry :
ez 0¥ 82 SMEAR SLIDE SUMMARY [%): L SMEAR SLIDE SUMMARY (%):
. Sl iy i -l_.l_ = =
1 Ry E _i 1 T k] %
7 pu By
i P I . E % Ty L 5 E i
TR 5 S ] 23
1.0 = P 3 BT if [ 1wovse Section, Depth el 1,120 2,80
] by Light Sactic, Dapth femi 1,87 cc.4 Mpd | 'er (0= Doninans; W = Mioorl B D
T ey Lih. |0 = Boménsst: M = Minorl O ] "I"I' . s;:mm- ‘E “
. o M Texture:
IRaps &
- “'_1_"'. Sily Fol w0 Ao aR Cuy B 80
_I_..l_ Clay F 8o ._: _|_‘ Compasition; “
- -L__L-I- Cosmposition ; "_L"b" g:ru ;e 2
N L wla ) o Quartz < 1 1] p i < 7
Y Pogmd Heavy minershy <1 - gl ey Inwﬂ. : f
il L Clay s 78 gy ik 1
4 L] Glauconits -« £ " = GI'W:::‘ e =
- it < 2 a1 Forami
i Pty ot 2 £ [ o  wven Calc. nannofassils w
- unspec, = Pl - ¥
—g -y - Foraminifers 1 < = ' Radiolarizns < <1
=z 2 T -I__I.-L' Cale. nannofossil a0 18 = 2 'L.l. [ T Spongs spicules a -
£ E Al By 1oV &2 Diaroms a o« T i 0¥ 472 Plat debria . a
- I.-L RAndiolarians <1 - L .
-1 L] Spergy minde 5 - gk I~ tovae CARBONATE BOME (% CaCO4% organic carbon):
1 e 0¥ 412 ey = T - W 2,54-55 cm « 402,18
41 Bl ® 3, 5455 em = B0:2.61
7] R * CARBONATE BOME (% CaCOy % arganis carban) e
b L - €C. 713 em = 38:3.27 -+ —
- l.-l- Dark zons &
L W —
- l__h 5Y 32 t _l_: |
3 t_n_ e
= 3 L_‘- -I-_L
o= F
oE CC "i ¥ ..t_l. I —
z 2 |omag| 1 10Y 473 3 R . o
Ty —
[N
== 10 672
L -
z et
= t—l—: 10Y 612
%|culng) = i
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C 275.5-279.3 m
HOLE B CORE (HPC) 68 CORED INTERVAL __ 271.6-2766m SITE " 532 HOLE B CORE (HPC) 69 CORED INTERVAL
d FOSSIL £ FOSSIL
3 l CHARACTER _'| § H CHARACTER
3 MR E z| @
= “ “ 5w = gl =
2, |8yl HE Sl 8| ocnmmc LITHOLOGIC DESCRIPTION 1 EHHE E EliE | (e LITHOLOGIC DESCRIPTION
| Z ] 5 E el = LITHOLOGY g FEAHELE Bl % o
Wi HEIE 2| ¥ E £7|= 8lz g wloE
- g|8 2 g al ® E H 13 3 g |4
E iz & E 8 |3 I
§ ] ] B a &= =1
i D:-k :_1 NANNOFOSSIL MARL: —
1 4 Mostly pale olive colors with some 1 F zoned.
- NANNOFOSSIL MARL (Nght and dominant} and CLAY v g o ] 2
L . | 0y 32 iy L] — Blaturbated features am throughout.
) | Moty light olive calors with one dark zona a1 indicated. = MRt .
ioturbated faatures ars throughout. M SMEAR SLIDE SUMMARY [%]:
Mg 107 472 =l
05 ke . SMEAR SLIDE SUMMARY (%): -L-L I — = =
- 10¥ 512 ¥
1 :-I— i b e [l 10¥ 62 5% E3
-I-.'L 3 - ] Section, Degth el 1.20 2,80
n ;5 S- 18 4+ LA, [0 = Dewninant; M = Mearl D ]
J‘-'i' L E — Tuxture:
e Saction, i) Silt 55 0
A..'L , Depth fem} 1.2 2,87 T e o 2
== Lith, D = Domirant; M = Manar) O o a3 o
ity g - Composition:
1 Texture: it ¥ by = &
L Silt % 14 il o < <
= Fad " . S Volcanic glass <1 -
J-L‘ okl - e Glaucanin - <1
iy Cuartz <1 =1 T .
J.'j: Mica ‘;‘1 ;‘ 4 Pyrite 2 i
- e I e -~ - Py Foraminiters 1 3
o b ey 1 - Cale, nannafossily 52 s
e Pyrite 3 e Disi P
L (Carbonate unspec. z - |- toms
2 = Radiotsrians - <1
A 2 .i_-l'- Forsminifers 3 5 ® 2 _|_| : - >
= = 0¥ 672 Cale. nannofossils 0 &) —I-_l_| ponge spicul —1
Fl = ] . Distams - =1 -L_I. P Piant dabris < -
= L Rsdiolarians < - -
o : oo 4 Wi ® CARBONATE BOMS (% CaCOy:% orgenic carbanl:
it Piant dabrls -t - e 2,18-20cm = 57:2.11
g 1 2, 89-80 cm = 61:2.85
_‘_.I.- * CAHBONATE BOMB (% €3C04% organic carbon] il
e 1,54-55 cm = 470,68
L 2,54-55cm - 68:0.38 =
Mo e 10Y 62
e -y =4
'LJ- 2 ]
g . |
b En oY 82
il )]
z 4= cc| L
LT ) 4|
<o S
2 '
Z Z|cm| am cc -~




LIV

SITE 532 HOLE B CORE [HPC) 70 CORED INTERVAL 279.3-282.3 m SITE 532 HOLE B CORE [HPC) 71 CORED INTERVAL 282.3-2863m
5 FOSSIL . FOSSIL
" ; CHARACTER o ; CHARACTER
- EMNE E| o g lzulel=]s z|le
2. |5y|k|Z|% gl g GRAPHIC Er |25 2% 2 GRAPHIC
'Z 55 ‘§‘ 8 £ g B i' LTHoLOGY | " LITHOLOGIC DESCRIFYION [ E§ £ £ g B E LTHoLoGY . LITHOLOGIC DESCRIPTION
HE HE # = AR ] +EE
= z |E -] e
R EHE E § N F § HE =+H
] z|le|B o @ |& 5 o o | &
] 7] o [
i ke NANNOFOSSIL MARL: | soan NANNOFOSSIL MARL:
_‘_“ ' Mortly pale oflve colors.  Bioturbated faatures am .I_J 1 Mostly uniferm pale olive colors. Bioturbated features
b T loy 672 throughout, ] ' are throughout,
- Tamd A Vo
05— ;_:4 SMEAR SLIDE SUMMARY (%): -, b SMEAR SLIDE SUMMARY (%)
= 3 g
B =
ey i o
1 1
d -+ E % =] i
- ] lov 12 8 T 2
1.0 = Saction, Dwpeh (om) 2n -] B
* L Lith, £ = Comimant: M = Minarl D - ) 2t
) adlhe Taxture: = g S W0Y72 Saction, Dapth omi 2,75
e - Sil 50 _;_" Lish. (D = Domisant: M = Minor} D
_ - - Oley 5 - G Py COMPOSITION:
§ - iy Composition A ——3 Quartz <1
2 B Quartz <t W Sy 58
s ] Tt a ] =, 10V 812 Pyrite 1
% - Glausanite < JE Faramirifers 5
7 i <l B : e nannafostils
a Py = 3 =M cal fosul | 3
i A Foraminifers E 2 E & Radiotarians <1
" 5 i &
b - 10V B2 Cale. nannofossils 50 ~ _]_'I' Sponge tpicules <1
7 o d 2 Egll Plart; debess <1
o By ; FS
2 f i * CARBONATE BOMB (% CaCOy% carbon
. 2,70-71 cm = 73:0.14 a e I ] ey # CARBONATE BOME (% CaCOy:% organic carbon):
n =y v : 2 b 3, -4 . 2,76-82cm = 74:0.50
- e i i in -
it e g
= i -
— o — — =
i
b [5a) T +, -
g L =+
oY &2 g By
2 Y - —
cc ) = = ] | 0y 772
== o
£Z x| e -
- -
= Zlonlac cc 1 o 10¥ 82
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SITE 532 HOLE B CORE (HPC) 72 CORED INTERVAL _ 286.3-288.3m SITE 632 HOLE B CORE [HPC) 73 CORED INTERVAL _ 288.3-290.3m
5 FOSSIL b FOSSIL
d CHARACTE " § CHARACTER
MEMEEE gle R EMPREE 3|2
e = E: =] GRAPHIC I a2l = S| & GRAPHIC
J g _E E E E £ g LITHOLOGY s . LITHOLOGIC DESCRIPTION 1 E =§ § g H s = LITHOLBGY . . LITHOLOGIC DESCRIFTION
g w z
] HHHEHBE 8 N HEEIEIREE Eid s
F i g E 5 5 R HHEHE FE g
Iy [ 3 B & 2 ) 3 i
syt v oy I -
- ] e
S B NANNOFOSSIL MARL; A el NANNOFOSSIL MARL:
-, Mostly pale olive and grasn coloes thraughout, Much of P Seversly diturbed by deilling and gai cracking oecurt
Bty T core is badty gas cracked, Bioturbated featurss sr through- e | throughout.
4 e 10¥ 812 ok ] - 0¥ 672
05— 44 s - ik SWEAR SLIDE SUMMARY [%]:
] L ! SMEAR SLIDE SUMMARY (%) 4 .J_‘L_L.
i [ 3 7 g L = =
1 Tl g £ ! el : &
- _t_"' — g - i R 3 ki
7 -+ EE ! L e el iy . Mattling of = g:
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SITE 532

3,cC

1-2 1-3 2-1 2-2 2-3 3-1 3-2 33
1,cC 2,cC

419



SITE 532

4-3

—0 cm

4,CC

5,CC

6,CC




—0 cm

—150

7-3

8,CC

9-3

9,CC

10-1

SITE 532

10-2

42]



SITE 532

10-3 10,CC 11-1 12-3 12,CcC 13-1 13-2

—0 cm
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SITE 532

13-3

13,CC

14-1 14-2 14-3

14,CC 15-1 15-2 15-3 15-4

423



SITE 532

16-3 16,CC 17-1 17-2 17-3 17,CC 18-1 18-2 18-3 18,CC 19-1

—0 cm

-

-

s

—25




SITE 532

19-3 19.CC 20,CC

211 21-2 21-3

21,CC

221 22-2

20-1 - 20-3

—0 cm
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SITE 532

22-3

—0 cm

22,CC 231 23-2

23-3

23.CC

24-1

24-2

24-3

24 CC

25-1




25-3

25,CC

26-1

26-2

26-3

26,CC

27-1

27-2

27-3

27,CC

28-1

SITE 532

28-2
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SITE 532

—0 cm

28-3

28,CC

29-1

29-2

29-3

29,CC

30

NO RECOVERY

32-1

31-1

312 31-3

31.CC




SITE 532

33-3 33.CcC 341 34-2 34-3 34,CC 35-1 35-2
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SITE 532

—0 cm

35-3

36-3

36,CC

37-1

37-2

37-3

37,CC

38-1

38-2




SITE 532

38-3 38,CC 391 39-2 39-3

39,CC 40-1 40-2 40-3 40,CC 411 41-2

—0 cm

—150
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SITE 532

41-3

41,CC 421

42-2

—0 cm

-—150
432

42-3

42,CC

43-1

43-2

43-3

43,CC

44-1




44-3

44,CC 45-1 45-2

—0 cm

—150

46-1

46-2

46-3

SITE 532

47-3
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SITE 532

47-4 47,CC 481 48-2
—0 cm

48-3

48,CC

49-1

49-2

49-3

49,CC

50-1




—0 cm

51-1

51-2

51-3

51,CC

52-1

52-2

52-3

52,CC

54-1

54-2

_54-3

SITE 532

54,CC
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SITE 532

56,CC 57-1 57-2 57-3

55.1 55-2 553  55,CC 56-2 56-3
r—Ocm




—0 cm

58-1

58-2

58-3

60-1

60-2

60-3

60,CC

61-1

61,CC

SITE 532
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SITE 532

0 cm

L

1,CC

4,CcC

30,CcC 34,CC

35,CC

36,CC|

38,CC

40,cC

42,CC

44,CC

47,CC




1,CC 6,cC

i
-

2,CC

7,cC

3.cC

10,CC

11,CC

14,CC

15,CC

] |

16,CC

17,CC

18,CC

19,CC

20,CC

21,CC

22,CC

26,CC

31,CC
J

35,CC

39,CC

43,CC

SITE 532

47,cC

48,cC

50,CC
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SITE 532

~0 cm

51.CC

54,CC

55,CC

56,CC

57-1

57-2

57-3

57.CC

58-1

58-2

58-3

58,CC

59-1

59-2




59-3

—0 cm

59,CC 60-1

60-2

60-3

60,CC

61-1

61-2

61-3

61,CC

62-1

SITE 532

62-2
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SITE 532

62-3

62,CC 63-1 63-2 63,CC 64-1 64-2 64,.CC 65-1 65-2 65-3

—0 cm




—0 cm

T

66-1

66-3

67-2

67-3

67,CC

68-1

68-2

68-3

SITE 532

68,CC

443



SITE 532

70-2 70,CC  71-1 71-2 71,CC

70-1

721 72-2

~ocm 691 692 693 69.CC
L




SITE 532

73,CC  74.cCC
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