2. SITE 502: COLOMBIA BASIN, WESTERN CARIBBEAN SEA!

Shipboard Scientific Party?

HOLE 502

Date occupied: 16 August 1979

Date departed: 19 August 1979

Time on hole: 72 hr.

Position: 11°29.42'N, 79°22.78'W

Water depth (sea level; corrected m; echo-sounding): 3051.5
Water depth (rig floor; corrected m; echo-sounding): 3061.5
Penetration (m): 214.10

Number of cores: 50

Total length of cored section (m): 214,10

Total cores recovered (m): 154.35

Core recovery (%): 72.1

Oldest sediment cored:
Depth sub-bottom: 210.26
Nature: Calcareous clay
Age: Late Miocene
Measured velocity (km/s): 1.5841 (209.92 m)
Shear strength (g/cm?): 3069.6 (198.6 m)

HOLE 502A

Date occupied: 19 August 1979

Date departed: 23 August 1979

Time on hole: 88 hr,

Position: 11°29.46'N, 79°22.74'W

Water depth (sea level; corrected m; echo-sounding): 3051.5
Water depth (rig floor; corrected m; echo-sounding): 3061.5
Penetration (m): 215.00

Number of cores: 68

Total length of cored section (m): 215.00

! Prell, W. L., Gardner, J. V., et al., Init. Repts. DSDP, 68: Washington (U.S. Govt,
Printing Office).

2 Warren L. Prell (Co-Chief Scientist), Dep of Geological Sci Brown Uni-
versity, Providence, Rhode Island; James V. Gardner (Co-Chief Scientist), Pacific-Arctic
Branch of Marine Geology, U.5. Geological Survey, Menlo Park, California; Charles Adel-
seck, Deep Sea Drilling Project, Scripps Institution of Oceanography, La Jolla, California
(present address: McClelland Engineers, Vemum Cahfo:ma], Gmc.hen Blechschmidt, La-
mont-Doherty Geological Observatory, C bia Uni y, P. des, New York (present

dd Exxon Production and R , Texas); Andrew Fleet, Depart-
ment of Earth Sci Open Uni ity, Buckingh ire, United Kingd ad-
dress: Geochemistry Branch Explor, and Prod. Division British Petroleum Remrv:h Center,
Sudbury-on-Thames, Middlesex TW16 7LN United Kingdom); Lloyd Keigwin, Jr., Graduate
School of Oceanography, University of Rhode Island, Kingston, Rhode Island (p:ml ad-
dress: Woods Hole Oceanographic Iasdmuan Woods Hole, Mamchuscm]. Dennis Kent,

Lamont-Doherty Geological Observatory, C bia Uni lisades, New York; Mi-
chael T. Ledbetter, Deparunemcf Geology, University of Goomn Athens, Georgia; Ulrich
Mann, Institut fiir Sedi h Universitiit Heidelt Iberg, Federal Republi

of Germany; Larry A. Mayer, Graduate School of Oceanography, University of Rhode Is-
land, Kingston, Rhode Island; William R. Riedel, Geoiomul Research Division, Scripps In-
stitution of Oceanography, La .i'ul']n. Cai.lfm'nla, Lamont-Doherty Geo-
logical Observatory, Ci bia Uni y, Palisades, New York; Dann Spariosu, Lamont-
Doherty Geological Observatory, Columbia University, Palisades, New York; Herman B.
Zimmerman, Department of Geology, Union College, Schenectady, New York.

Total cores recovered (m): 176.50
Core recovery (%): 82.2

Oldest sediment cored:
Depth sub-bottom: 215.00
Nature: Calcareous clay
Age: Late Miocene
Measured velocity (km/s): 1.5529 (214.43 m)
Shear strength (g/cm?): 2490.38 (197.21 m)

HOLE 502B

Date occupied: 23 August 1979

Date departed: 25 August 1979

Time on hole: 36 hr.

Position: 11°29.51'N, 79°22.69'W

Water depth (sea level; corrected m; echo-sounding): 3051.5
Water depth (rig floor; corrected m; echo-sounding): 3061.5
Penetration (m): 98.55

Number of cores: 23

Total length of cored section (m): 98.55

Total core recovered (m): 86.31

Core recovery (%): 87.6

Oldest sediment cored:
Depth sub-bottom: 97.64
Nature: Foraminifer-bearing nannofossil marl
Age: Mid-Pliocene
Measured velocity (km/s): 1.5473 (98.6 m)
Shear strength (z/cm?): 802.26 (98.5 m)

HOLE 502C

Date occupied: 25 August 1979

Date departed: 27 August 1979

Time on hole: 45 hr.

Position: 11°29.48'N, 79°22.70'W

Water depth (sea level; corrected m; echo-sounding): 3051.5
Water depth (rig floor; corrected m; echo-sounding): 3061.5
Penetration (m): 227.81

Number of cores: 37

Total length of cored section (m): 130.70

Total core recovered (m): 112.70

Core recovery (%): 86.2

Oldest sediment cored:
Depth sub-bottom: 227.81
Nature: Calcareous clay
Age: Late Miocene
Measured velocity (km/s): 1.5506 (226.45 m)
Shear strength (g/cm?): 2397.72 (214.96 m)
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Figure 1. Location of Sites 502 (Leg 68) and 154 (Leg 15) in the Colombia Basin, Caribbean Sea.

COLOMBIA BASIN, WESTERN CARIBBEAN SEA,
SITE 502 BACKGROUND AND OBJECTIVES

Site 502 is located in the Caribbean Sea, Colombia
Basin (Fig. 1), on a small fault block that rises above the
surrounding seafloor (Fig. 2). The location of Site 502
was based on the results from Site 154, which was drilled
approximately 100 km to the southwest. Site 154 recov-
ered a 153-meter section of nannofossil marl and calca-
reous clay of Pleistocene and Pliocene age overlying a
volcanic-terrigenous sequence. The volcanic-terrigenous
sequence forms a prominent reflector that was the prime
target for the drilling of Site 154. Sediment accumula-
tion rates in the pelagic-hemipelagic section at Site 154
are 4 to 5 cm/ky (Edgar, Saunders, et al., 1973) and are
similar to rates that occur in the upper Pleistocene sec-
tions from the Colombia Basin (Prell, 1978).

We chose the location of Site 502 to avoid the terrige-
nous sands encountered at Site 154 and to recover a
thick sequence of the hemipelagic to pelagic facies. We
expected accumulation rates at Site 502 to range from 3
to 4 cm/ky, somewhat slower than rates at the deeper Site
154 and adjacent piston cores.
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Our specific objective at Site 502 was to recover an
undisturbed, complete section that could be used as a
Neogene and Quaternary reference section. A complete
record such as this would allow intercorrelations between
(1) paleomagnetic stratigraphy, (2) calcareous biostra-
tigraphy, (3) cyclic accumulation of sediment, (4) pale-
oceanographic changes, (5) oxygen and carbon isotope
stratigraphies, (6) the chronology of Central American
volcanism, (7) the timing and effects of the emergence
of the Isthmus of Panama, and (8) the timing and effects
of the initiation of Northern Hemisphere glaciation.

In addition to the scientific objectives, this cruise was
designed to accomplish several engineering objectives.
We hoped to determine (1) the maximum penetration of
the HPC, (2) the physical properties of the sediment that
stop penetration of the HPC, and (3) how much sedi-
ment is lost and/or disturbed between HPC cores be-
cause of coring operations. Site 502 should therefore
provide important data on the capabilities of the HPC
in calcareous hemipelagic sediment.

To meet these objectives, we attempted to recover at
least three closely spaced, continuous sections by stag-
gering the depth interval of the cores. Staggered coring
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Figure 2. A seismic profile (GC-15) of the western Colombia Basin showing the relative position of Sites 154 and 502. Note that the strong sub-

bottom reflector at Site 154 is absent at Site 502.

places the core break in one hole midway in the recovered
section of an adjacent hole. These offset cores enabled
us to construct a composite section of the site and avoid
potential hiatuses due to coring.

OPERATIONS

We departed Curagao on 13 August at 1056 hr. for
sea trials and completed them by 1430 hr, We were un-
derway for Site 502 at 1600 hr. and tested the position-
ing system (1907-2010 hr.) en route. The area of Site
502 was approached on 15 August at 2300 hr. on a course
of 260°. Our course was changed to 198° so that we
could obtain a seismic profile across the prospective site
on a course of 300° that bisects the Vema 3208 and
Glomar Challenger (GC-15) lines (Fig. 3). We continued
to profile on this course for approximately two hours to
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Figure 3. Tracklines of approach and departure of GC-68 from Site
502. The GC-68 track is a solid line and the tracks for V32-08 and
GC-15 are dashed lines.

ensure that we chose an optimum location. Our course
was then changed to 206° to intersect the GC-15 line.
Once on the GC-15 line, we followed it on a course of
067° and dropped a presoaked beacon (ORE #504) at
1425 hr, local time. Figure 4 shows our crossing of Site
502. We were positioned over the beacon by 1508 hr.

Continuous coring began with the HPC at 1753 hr.
Fifty-three HPC attempts were made at Hole 502 that
penetrated to a depth of 214.10 meters with recovery of
154.35 meters of sediment (Table 1). We attempted to
recore several intervals where we initially got no recov-
ery, but we were unsuccessful. Although total recovery
was 72.1%, it was 82.4% in the upper 100 meters, where
the HPC fully extended. Full extension of the HPC (in-
dicated by a decrease in water pressure) stopped at Core
30 (122.8-125.8 m sub-bottom), but we continued to core
at 4.4-meter intervals. Hole 502 was abandoned after
Core 50 because recovery was less than 1 meter.

The ship was moved 100 meters northeast of Hole 502,
and coring of Hole 502A was underway at 2045 hrs on
19 August. Hole 502A was continuously cored to a max-
imum depth of 215.0 meters sub-bottom. The HPC
ceased fully extending at about 116 meters sub-bottom
(Core 28). At this point, instead of washing down 4.4
meters as we did at Hole 502, we measured the length of
recovered core, then washed to the nearest 0.5 meters
less than the recovery. As an example, if Core 17 recov-
ered 3.25 meters of sediment, we washed down 3.0 me-
ters before extending the HPC for Core 18. Hole 502A
was abandoned at 1315 hr. on 23 August at 215.0 meters
sub-bottom, when recovery was less than 2 meters per
attempt. Total recovery was 82.2% (Table 1).

We moved the ship about 100 meters northeast of Hole
502A and spudded in Hole 502B. Hole 502B was started
at 1525 hr. on 23 August and penetrated to a depth of
98.55 meters before the HPC became stuck in the inner
barrel. Set screws that hold the upper assembly oriented
with the lower assembly had sheared, and one had
jammed between the inner core barrel and the drill string.
All attempts to free the HPC were unsuccessful. We

17



SITE 502

R s =
13302 c/cto070° @ 1353Z 14002

B . R L e

Two-way Travel Time

Figure 4. The Glomar Challenger, Leg 68 airgun seismic profile (filtered at 80/640 Hz) across Site 502.

abandoned Hole 502B at 1900 on 24 August after 86.31
meters of sediment was recovered for a recovery of
87.6%. (Table 1).

Hole 502C was cored at the same location as Hole
502B. The seafloor was reached at 1050 hr. on 25 Au-
gust, and washed down to 32 meters sub-bottom. We
commenced continuous coring from 32.0 meters to 144.2
meters, using the same strategy as on Holes 502A and
502B. The 66-meter interval from 144.2 to 210.2 meters
was washed, and we again continuously cored from 210.2
meters to 227.8 meters. Hole 502C was abandoned at
0920 hr. on 27 August because of time constraints on
our arrival in Panama. However, our recovery dropped
off sharply after 225.7 meters sub-bottom, and the last
core only recovered 10 cm of sediment. Table 1 is a sum-
mary of our coring operations at Site 502.

The drill string was recovered by 1600 hr. on 27
August. We were underway at 2142 hr., streaming the
geophysical gear on a course of 014°. Once the geophys-
ical gear was in operation, we changed course to 191°
and profiled across Site 502, then continued profiling on
a track to Cristobal, Panama. The geophysical gear were
secured at 0446 hr. on 28 August owing to ship traffic.

LITHOSTRATIGRAPHY

We divided the section into four lithologic units (Ta-
ble 2). The major facies is hemipelagic with foraminifer
and nannofossil marl in the upper portion, grading into
marl and clay in the lower sections. The division into
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four units is based on carbonate content, color, and
mineral and biogenic constituents.

Major Lithofacies

Unit A (0-7 m sub-bottom)

Unit A consists of foraminifer-bearing nannofossil
marl with subsidiary foraminifer-nannofossil marl. The
marl is yellowish brown grading into a light brownish
gray with depth. Sediment from Holes 502 and 502B ex-
hibits a distinct cyclical color pattern at the base of the
unit. Sediment from Hole 502A shows no color cycles;
instead, a long transition section of light brownish gray
sediment leads directly into the underlying unit. The
unit is structureless, with only occasional faint lamina-
tions and minor mottling. A visible coarse component
of foraminifers is scattered throughout.

The major constituents (Table 3, Appendix, this chap-
ter) are abundant nannofossils and undifferentiated clay
minerals and common to abundant foraminifers. Mi-
cronodules are rare to common, whereas siliceous mi-
crofossils, volcanic glass shards, quartz, heavy mineral
grains, and pyrite are present in trace amounts. The
coarse fraction contains subhedral to euhedral grains of
quartz, potash and plagioclase feldspar, green and red
hornblende, and, rarely, brown mica. X-ray diffraction
data show the presence of minor amounts of the zeolites
clinoptilolite and phillipsite. The clay mineral compo-
nent consists of abundant montmorillonite, common to
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Table 1. Coring summary for Site 502. Table 1. (Continued).
Depth from  Depth below Depth from  Depth below
Date Drill Floor Seafloor  Length  Length Date Drill Floor Seafloor  Length  Length
Core  (August Time (m) (m) Cored Recovered Recovery Core (August Time (m) {m) Cored Recovered Recovery
No. 1979)  (hr.}) Top Bottom Top Bottom (m) (m) (%) No. 1979)  (hr.) Top Bottom Top Bottom (m) (m) (%)
Hole 502 Hole 502A {cont)
1 16 1829 3047.5-3051.9  0.0-0.4 0.4 0.20 50.0 44 2 0929 3212.8-3215.3  161.3-163.8 2.5 247 98.8
2 16 2010 3051.9-3056.3  0.4-4.8 4.4 4.45 1011 45 2 1028 3215.3-3217.8  163.8-166.3 2.5 2.47 98.8
3 16 2122 3056.3-3060.7  4.8-9.2 4.4 4.05 92.0 46 2 1134 3217.8-3219.8  166.3-168.3 2.0 2.26 113.0
4 16 2248 3060.7-3065.1  9.2-13.6 4.4 4.42 96.9 47 2 1235 3219.8-3222.8  168.3-171.3 3.0 134 1113
5 16 2358 3065.1-3069.5 13.6-18.0 4.4 4.13 9.9 48 2 1341  3222.8-32248 171.3-173.3 2.0 1.94 97.0
6 17 Ol115  3069.5-3073.9  18.0-22.4 4.4 39 89.1 49 2 1444  3224.8-3226.8 173.3-175.3 2.0 0.00 0.0
7 17 0236 3073.9-3078.3  22.4-26.8 4.4 4.50 102.3 50 2 1546  3226.8-3229.8  175.3-178.3 3.0 2.58 86.0
8 17 0358  3078.3-3082.7  26.8-31.2 4.4 4.14 94.1 51 n 1654 3229.8-3232.3  178.3-180.8 2.5 217 72.3
9 17 0502 3082.7-3087.1  31.2-35.6 4.4 4.20 95.4 52 2 1809 3232.3-3234.3  180.8-182.8 2.0 L7 85.5
10 17 0614 3087.1-3091.5 35.6-40.0 4.4 4.22 959 53 2 1919  3234.3-3236.3 182.8-184.8 2.0 1.54 .o
11 17 0713 3091.5-3095.9  40.0-44.4 44 141 320 54 2 2014 3236.3-3238.8 184.8-187.3 25 2.48 9.2
12 17 0811 3095.9-3100.3  44.4-48.8 4.4 — = 55 22 2125 3238.8-3240.8 187.3-189.3 2.0 2.11 105.5
13 17 0910  3100.3-3104.7  48.8-33.2 4.4 4.20 95.4 56 2 2225 3240.8-3242.8  189.3-191.3 2.0 2.15 107.5
14 17 1127 3104.7-3109.1 53.2-57.6 4.4 2.63 59.8 57 2 2329 13242.8-3244.8  191.3-193.3 2.0 1.96 98.0
15 17 1238 3109.1-3113.5  57.6-62.0 4.4 3.8 87.0 58 23 0037 3244.8-3246.8  193.3-195.3 2.0 2.01 100.5
16 17 1341 3113.5-3117.9  62.0-66.4 4.4 2.5 58.9 59 2 0144 3246.8-3248.8  195.3-197.3 2.0 0.60 30.0
17 17 1502 3117.9-3122.3 66,4-70.8 4.4 110 70.4 &0 23 0257  3248.8-3250.8 197.3-199.3 2.0 1.87 91,5
18 17 1605 3122.3-3126.7  70.8-75.2 4.4 2.39 543 61 23 0409 3250.8-3252.8  199.3-201.3 2.0 1.51 75.5
19 17 1810  3126.7-3131.1 75.2-79.6 4.4 .67 B34 62 2 0535  3252.8-3254.8  201.3-203.3 2.0 0.51 25.5
17 1920 3131.1-3135.5 79.6-84.0 4.4 19 89.3 631 23 0647  3254.8-3256.8  203.3-205.3 2.0 1.60 £0.8
21 17 2050 3135.5-3139.9 B4.0-B8.4 44 344 78.2 64 7 0815 1256.8-3258.8  205.3-207.3 2.0 0.00 0.0
o] 17 2153 3139.9-3144.3 88.4-92.8 4.4 19 89.1 65 2 0024 1258.8-3260.8 207.3-209.3 2.0 2.36 118.0
23 17 2258 3144.3-3148.7 92.8-97.2 4.4 4.56 103.6 66 PE] 1039 3260.8-3262.8  209.3-211.3 2.0 1.84 92.0
24 18 0014  3148.7-3153.1 97.2-101.6 4.4 4.35 98.9 &7 2 1154  3262.8-3264.3  211.3-212.8 1.5 1.02 68.0
25 it 0115 3153.1-3157.5  101.6-106.0 4.4 434 :gg 68 P 1308 3264.3-3266.3  212.8-215.0 2.0 2.20 110.0
26 18 0228 3157.5-3161.9  106.0-110.4 4.4 4.05 ;
7 18 0548 3161.9-3166.3 110.4-1148 4.4 182 414 Total 2500 1630 s
28 18 0818 3166.3-3168.8 114.8-117.3 2.5 2.40 96.0 Hole 5028
2 18 1000 3168.8-3173.2  117.3-121.7 4.4 4.19 95.2
30 13 1117 3173.2-3177.6  121.7-126.1 4.4 4.06 92.3 1 23 1545  3050.0-3054.4 0.0-1,75 1.7§ 1.80 102.8
i 18 1300 3177.6-3182.0 126.1-130.5 4.4 i 73.6 2 23 1650  3054.4-3058.8 1,75-6,15 4.4 3.7 84.3
32 18 1439  31B2.0-3186.4 130.5-134.9 4.4 346 78.6 3 7 1756  3058.8-3063.2 6.15-10.55 4.4 4.28 97.3
33 18 1617 3186.4-3190.8  134.9-139.3 4.4 2.04 46.4 4 21 1850 3063.2-3067.6  10.55-14.95 4.4 4.38 99.5
34 18 1727 3190.8-3195.2  139.3-143.7 4.4 4.14 94.1 5 2 1955  3067.6-3072.0  14.95-19.3% 4.4 4.03 91.6
35 18 1841  3195.2-3199.6  143,7-148.1 4.4 2,88 65.5 & 23 2100 3072.0-3076.4  19.35-23.75 4.4 4.40 100.0
36 18 2003 3199.6-3204.0  148.1-152.5 4.4 3.43 78.0 7 21 2202 3076.4-3080.8  23,75-28.15 4.4 4.65 105.7
37 13 2314 3204.0-3208.4  152.5-156.9 4.4 125 7.9 3 2 2324  3080.8-3085.2  28.15-32.5% 4.4 3.66 81.2
38 19 0037 3208.4-3212.8  156.9-161.3 4.4 2.78 63.2 9 24 0039 3085.2-3089.6 32.55-36.95 4.4 3.61 82.0
39 19 0216 32128-3217.2  161.3-165.7 4.4 2.65 60.2 10 24 0257 3089.6-3094.0 36.95-41.35 4.4 2.46 55.9
40 19 0452  3217.2-3221.6  165.7-170.1 4.4 2.36 53.6 11 24 0407 3094.0-3098.4  41.35-45.75 4.4 4.42 100.5
4] 19 0611 3221.6-3226.0 170.1-174.5 4.4 318 723 12 24 0617  3098.4-3102.8  45.75-50.15 4.4 3.56 80.9
42 19 0833  3226.0-3230.4 174.5-178.9 4.4 in B4.5 13 24 0713 302.8-3107.2  50.15-54.55 4.4 4,46 101.4
43 19 0937 3230.4-3234.8 178.9-183.3 4.4 2 61.6 14 24 0824  3107.2-3111.6  54.55-58.95 4.4 4.28 97.3
“ 19 1115 3234.8-3239.2  183.3-187.7 4.4 2.1 48.0 15 24 0918 3111.6-3116.0  58.95-63.35 4.4 1.67 58.0
45 19 1219 3239.2-3243.6  187.7-192.1 44 2.13 48.4 16 24 1016 3116.0-3120.4  6.35-67.75 4.4 1.23 28.0
46 19 1335 3243.6-3248.0  192.1-196.5 4.4 1.96 44.5 17 24 1129 3120.4-3124.8  67.75-72.15 4.4 4.20 95.5
47 19 1442 3248.0-3252.4  196.5-200.9 4.4 2.47 56.1 18 24 1230 3124.8-3129.2  72.15-76.55 4.4 437 99.3
48 19 1611 3252,4-3256.8 200.9-205.3 4.4 172 39.1 19 24 1334 3129.2-3133.6  76.55-80.95 4.4 4.16 94,5
49 19 1721 3256.8-3261.2  205.3-209.7 4.4 0.45 10.2 20 24 1441  3133.6-3138.0  80.95-85.35 4.4 4.55 103.4
50 19 1840 3261.2-3265.6  209.7-214.1 4.4 0.56 127 21 24 1542 3138.0-3142.4  B5.35-89.75 4.4 4.32 98.2
22 24 1642 3142.4-3146.8  B£9.75-94.15 4.4 4.62 105.0
Total s 1943 L 23 25 0330 3146.8-3151.2  94.15-98.55 44 3.49 79.3
Hole 5024 Total 98.55 86.31 8.6
1 19 2155 3049.0-3053.4  0.0-1.9 1.9 1.62 85.3
2 19 2300 3053.4-3057.8  1.9-6.3 a4 286 87.7 Eols S0C
3 20 0005 3057.8-3062.2  6.3-10.7 4.4 4.20 95.4 1 25 1243 3083.5-3087.9  32.0-36.4 44 4.42 100.4
4 20 0200 3062.2-3066.6  10.7-15.1 4.4 4.03 91.6 2 25 1343 3087.9-3092.3  36.4-40.8 4.4 4.47 101.6
] 20 0503  3066.6-3071.0  15.1-19.5 4.4 4.34 98.6 3 25 1443 3092.3-3096.7  40.8-45.2 44 3.67 83.4
6 20 0906  3071.0-3075.4 19.5-23.9 4.4 4.21 95.7 4 25 1545 3096.7-3101.1 45.2-49.6 4.4 1.65 37.5
7 20 1005 3075.4-3079.8  23.9-28.3 4.4 441 100.2 s 25 1645 3101.1-3105.5  49.6-54.0 4.4 428 97.3
8 20 1126 3079.8-3084.2  28.3-32.7 4.4 3.25 7.9 6 25 1749 3105.5-3109.9  54.0-58.4 44 4.42 100.4
9 20 1345 3084.2-3088.6  32.7-37.1 4.4 0.19 4.3 7 25 1852 3109.9-3114.3  58.4-62.8 4.4 0.76 17.3
10 20 1440 3088.6-3093.0  37.1-41.5 4.4 4.32 98.2 8 25 1958 3114.3-3118.7  62.8-67.2 4.4 4.52 102.7
1 20 1652 3093.0-3097.4  41.5-45.9 4.4 0.20 4.5 9 25 2110 3I87-31231  67.2-71.6 4.4 4.4] 100.2
12 20 1755 3097.4-3101.8  45.9-50.3 4.4 3.96 %0.0 10 25 2213 3123.1-3127.5  71.6-76.0 44 455 103.4
13 20 1900 3101.8-31052  50.3-54.7 44 0.18 4.1 1 25 2312 3127531319 76.0-80.4 4.4 4.50 102.3
14 20 2015 3106.2-3110.6  54.7-59.1 4.4 0.00 0.0 12 2% 0026 3131.9-3136.3  80.4-84.8 4.4 2.01 45.7
15 20 2130 3110.6-3115.0 59.1-63.5 4.4 0.00 0.0 13 26 01290 3136.3-3140.7 £4.8-89.2 4.4 4.68 106.4
16 20 2254 3115.0-3119.4  63.5-67.9 4.4 3.46 8.6 14 26 2039 3140.7-3145.1  89.2-93.6 44 4.60 104.5
17 21 0005 3119.4-3123.8  67.9-72.3 4.4 4.6 105.2 15 26 0353 3145.1-3149.5  93.6-98.0 4.4 4.65 105.7
18 21 014 3123.8-31282  72.3-76.7 4.4 0.04 0.9 16 26 0459 3149.5-3153.9  98.0-1024 4.4 4.57 103.9
19 21 0240 3128.2-3132.6  76.7-81.1 44 4.10 93.2 17 26 0620 3153.9-3158.3  102.4-1068 4.4 4.48 101.8
20 21 0347 3132,6-3137.0 B1.1-85.5 4.4 4.46 101.4 18 2 0727  3158.3-3162.7 106.8-111.2 4.4 4.06 9.3
21 21 0509 3131.0-1414  B5.5-89.9 44 4.18 95.0 19 26 0830 3162.7-3167.1 111.2-1156 4.4 2.03 46.1
n 2 0621 3141.4-31458  B9.9-94.3 4.4 4.55 103.4 20 2 0942 3167.1-3171.5  115.6-120.0 4.4 1.68 8.6
2 21 0734 3145.8-3150.2  94.3-98.7 4.4 4.64 105.4 21 26 1044 3171.5-3175.9  120.0-124.4 4.4 3.09 70.2
24 21 0848 3150.2-3154.6  98.7-103.1 4.4 4.58 104.1 2 26 1137 3175.9-3176.9  [24.4-125.4 1.0 0.89 89.0
2 21 0957 3154.6-3159.0  103.1-107.5 44 4.38 99.5 23 26 1257 3176.9-3181.3  125.4-129.8 4.4 4.29 97.3
2 21 1112 3159.0-3163.4  107.5-111.9 4.4 4.53 103.0 24 26 1526 3181.3-3185.7 129.8-134.2 4.4 3.29 74.8
7 21 1215 3163.4-3167.8  111.9-116.3 4.4 427 97.0 25 2% 1627  3185.7-3188.7 134.2-137.2 1.0 1.24 413
28* 2 1333 3167.8-3170.8  116.3-119.3 30 119 106.3 26 26 1749  3188.7-3192.2  137.2-140.7 15 3.40 91.1
2 21 1434 3170.8-3174.3  119.3-122.8 3.5 3.60 102.9 27 26 1857 3192.2-3195.7  140.7-1442 3.5 3.3 96.6
L] 21 1539 3174.3-3177.3  122.8-125.8 3.0 3.26 108.7 Wash 1195.7-3261.7  144.2-210.2
£} 21 1739 3177.3-3179.8  125.8-128.3 2.5 0.00 0.0 28 26 2236  3261.7-3264.7  210.2-213.2 3.0 1.01 100.3
12 21 1851  3179.8-3182.8 128.3-131.3 0 i3 110.7 29 26 2350  3264.7-3266.7 213.2-215.2 2.0 2.02 101.0
33 21 1953 3182.8-3185.8  131.3-134.3 3.0 116 105.3 10 27 0107 3266,7-3268.2  215.2-216.7 1.5 1.61 107.3
34 21 2100 3185.8-3188.8  134.3-137.3 3.0 in 103.7 31 n 0211 3268.2-3270.7 216.7-219.2 2.5 2.38 95.2
35 21 2205 3188.8-31923  137.3-140.8 3.5 9% 112.0 2 27 0315 3270.7-3273.2  219.2-221.7 2.5 2.19 81.6
3 21 2313 31923-3194.8  140.8-143.3 25 2.53 101.2 13 27 0410 3273232752 22172237 20 2.26 113.0
37 2 0042 3194.8-3197.3  143.3-145.8 2.5 2.69 107.6 4 27 0520 3275.2-3277.2  223.7-225.7 2.0 2.11 105.5
38 2 0202 3197.3-3198.8  145.8-147.3 1.5 201 134.0 35 27 0629 3277.2-3278.2 225.7-2267 1.0 0.93 93.0
9 2 0315  3198.8-3201.8  147.3-150.3 30 2.88 96.0 36 27 0742 3278.2-3279.2  226.7-227.7 1.0 0.48 43.0
40 2 0439 3201.8-3204.3  150.3-152.8 25 212 108.8 ki) 27 0920 3279.2-3280.2 227.7-22781 1.0 0.11 1.0
41 22 0606 3204.3-3207.3  152.8-1558 3.0 331 110.3
4 2 0712 3207.3-3209.8  155.8-1583 2.5 2.6 106.0 Total 130.7 n27 862
43 z 0821  3209.8-3212.8  156.3-161.3 3.0 2.86 95.3 227.81
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Table 2. Lithostratigraphic summary for Site 502.

Sub-bottom
Unit Hole/Core Depth (m) Age Description

A 502, lw3 0-7 Hol lat Foraminifer-bearing fossil marl; yell h
502A, 1103 Pleistocene brown to light brownish gray; generally
S02B, 1102 structureless.

B 502, 3 1o 25-27 7=110 late Pleistocene- Foraminifer-bearing nannofossil marl; gray to
502A, 3 to 24-27 early Pliocene olive gray; generally structureless with occa-
5028, 210 23 sional ash beds, foraminifer cycles and
502C, 1 to 16-18 foraminifer content greater than 10%.

C 502, 25-27 to 50 110-210 early Pliocene- Foraminifer- ing fossil marl; 1o
5024, 24-27 to 67 Miocene calcareous clays, light gray to olive gray to
S02C, 16-18 10 27 dark greenish gray; foraminiferal content less

than 10%s; pyritic ash layers and distinct
burrowing are common.

D 502A, 68 210-228 late Miocene Calcareous and ash-bearing clay, pale green to

S02C, 28 to 37

grayish green; pyritic ash layers are common
and biosiliceous remains are present.

abundant illite, and common amounts of chlorite and
kaolinite (see Zimmerman, this volume). Calcium car-
bonate content ranges from 35 to 60% (see Gardner,
this volume).

Unit B (7-110 m sub-bottom)

The upper contact of Unit B with Unit A is transi-
tional, based on a color gradation in Core 3A, but is
marked by cyclical color variations in Holes 502 and
502B. The lower boundary is marked by a decrease in
the content of foraminifers to below 10%. The lower
contact is located between Cores 25 and 27 in Hole 502
and between Cores 24 and 27 in Hole 502A. The base of
the unit in Hole 502C is in Core 18 at approximately 109
meters (Table 2).

The sediment of Unit B is predominantly foraminifer-
bearing nannofossil marl and nannofossil marl with mi-
nor amounts of nannofossil-bearing foraminifer marl.
Colors range from gray to olive and light olive gray. The
sediment is generally homogeneous with few primary
structures, faintly burrowed and mottled, and exhibits
indistinct black and grayish green lamina. The upper 60
meters has irregular cycles of foraminifer-rich zones.

Major constituents (Table 3) of Unit B are abundant
nannofossils and clay. Foraminifers are abundant to
common; estimates of foraminifer content range from
35 to 10%, but as the basal contact is approached, abun-
dances fall in the lower part of the range. Calcium car-
bonate content ranges from 35 to 55%. Quartz, heavy
minerals, and micronodules are present in trace amounts,
and zeolite minerals occur in rare to trace amounts.
Rare pyrite is dispersed throughout and occasionally
concentrated as nodules. Glass shards are often found
dispersed in rare amounts, and bedded vitric ashes (1-8
cm thick) are present but not abundant (Cores 502-8 and
502A-10). The coarse fraction mineral component is
similar to that found in Unit A, with the addition of
green pellets (glauconite, celadonite), phillipsite, and py-
rite. The lower half of Unit B (approximately 60-110 m
sub-bottom) also contains abundant chitoniferous bio-
genic material (Fig. 5). X-ray diffraction studies show
the occasional presence of rare amounts of phillipsite
and clinoptilolite. The clay mineral component consists
of abundant montmorillonite with common amounts of
illite, chlorite, and kaolinite. Mixed layer clays are pres-
ent in rare amounts.
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Unit C (110-210 m sub-bottom)

The upper contact of Unit C is marked by a decrease
in foraminifer content to below 10%. The lower bound-
ary is placed at the first occurrence of siliceous micro-
fossils in Cores 502C-28 (210 m) and 502A-68 (215 m).

The sediment consists of foraminifer-bearing nanno-
fossil marl in the upper portion grading into calcareous
clay and ash and pyrite-bearing clay in the lower sec-
tion. Colors in the upper section are gray to light gray
but gradually change to olive gray and dark greenish
gray in the lower section. The colors vary irregularly but
become consistently darker with depth. Cyclical color
patterns become prevalent with depth through this unit.

The marl is structureless but faintly mottled and bur-
rowed in the upper section with only an occasional area
of distinct burrows where changes in sediment color al-
low contrast between the burrows and the surrounding
sediment. Burrowing is more intense in the lower section,
with Zoophycos common in the middle to lower section.
Foraminifers are visible but very sparsely scattered.

The major constituent (Table 3) of Unit C is clay that
is abundant and shows a gradual increase with depth.
Nannofossils are common throughout and are some-
times abundant in the upper sections. Foraminifers range
from trace to common amounts but are restricted to less
than 10% throughout. Quartz and heavy minerals are
persistent but in trace amounts. Pyrite nodules are ran-
domly distributed, whereas dispersed pyrite crystals are
present throughout in common to trace amounts. Ash
layers 1-8 cm thick, some of which are partially devitri-
fied, are more common in this unit than in the sediment
above. They increase in abundance with depth and con-
sistently occur with abundant concentrations of pyrite
and/or zeolites. Abundant quartz, potash and plagio-
clase feldspar, and hornblende occur in pulses in the
coarse fraction. Volcanic glass, a green mineral that may
be celadonite, and pyrite are common throughout. Mont-
morillonite dominates the clay mineral component, but
illite and kaolinite are common and chlorite common to
rare. X-ray diffraction studies show occasional small
amounts of clinoptilolite.

Unit D (210-227 m sub-bottom)

Unit D is represented by the bottom 18 meters of the
recovered section. The upper contact is defined by the



appearance of siliceous microfossils at 210 to 213 meters
in Cores 502C-28 and 502A-68, respectively. This unit
consists of calcareous and ash-bearing clay interspersed
with black beds of pyrite and ash (1-10 cm thick). Col-
ors range from pale green to grayish green and grayish
blue green and are often arranged in cyclic patterns. The
sediment is intensely burrowed and mottled in various
shades of green and light olive brown.

Clay is a dominant to abundant constituent of this
unit. Carbonate nannofossils and foraminifers are com-
mon to rare and generally constitute less than 10% of
the total sediment. Radiolarians, sponge spicules, and,
more rarely, diatoms are persistent throughout in com-
mon to rare amounts. Heavy minerals are found only in
trace amounts, and zeolites are rare. Dispersed pyrite
and shards of volcanic glass are common to rare through-
out and often occur together in black beds of pyrite and
ash mixtures. The clay mineral component is dominated
by montmorillonite; illite and kaolinite occur in com-
mon to rare abundance, whereas chlorite and zeolites
are rare.

Discussion

Volcanic ash layers are found consistently in Units C
and D and less frequently in Unit B (Fig. 5). They vary
from approximately 1 to 5 cm in thickness but may be as
thick as 10 cm. Their lower contacts are relatively sharp
but bioturbated, whereas upper contacts are grada-
tional, extending as much as 10 cm above the ash bed.
The ash layers are often black to olive and are almost
exclusively a mixture of light-colored glass shards and
abundant pyrite. Trace to rare amounts of celadonite
and dark glass are also present. Euhedral crystals of
zeolite are common in the gradational zone above the
ash or as separate laminae and suggest a high degree
of diagenetic alteration. Devitrification of the volcanic
shards has occurred in some instances (Cores 502A-46,
52, 57, and 58). Dispersed ash shards commonly occur
in Units C and D and in the upper portion of Unit B (see
Ledbetter, this volume, for details of ash abundance).

Two doublets of ash are of special significance; both
consist of two separate but closely spaced ash layers.
These doublets are easily recognized and provide dis-
tinctive lithologic horizons for correlation between holes.
Each doublet consists of a thin ash layer approximately
10 cm below a larger ash bed (Fig. 6). The first set in
Cores 502-32, 502A-32, and 502C-23 occurs at about
132, 130, and 128 meters sub-bottom, respectively. The
second doublet is found in Cores 502-40 and 502B-44 at
sub-bottom depths of about 166 and 162 meters, respec-
tively. All other ash layers are single beds or irregular
concentrations of volcanic shards or zeolite minerals. A
distinctive layer of light gray ash occurs in Cores 502-8
and 502B-8 at about 30 meters sub-bottom. Ash occur-
rence was occasionally noted in the upper section at Site
154, but correlation between Site 154 and 502 is impossi-
ble because ash layers were thoroughly disturbed by ro-
tary drilling at Site 154 (Edgar, Saunders, et al., 1973).

Chitoniferous biogenic material (Fig. 7) was found
scattered in trace abundances throughout the section,
These biogenic ‘‘parts’’ were photographed from resid-

SITE 502

ual sediment that was acidified to remove calcareous
material and then sieved through a 63-mm sieve. Mate-
rial similar to that shown in Figure 7 was found only in
sediment that contains appreciable amounts of pyrite.
The most common type is identified as a squid hook
(Figure 7E), even though the one shown in Figure 7E is
from Site 503 in the equatorial Pacific. Material of a
similar nature has been noted from Sites 494, 496, 497,
499, and 500 on the inner slope and floor of the Middle
America Trench and at Site 251 in the southwestern In-
dian Ocean (J. Westberg, personal communication).

We attempted to visually correlate relative sediment
texture between holes. A ‘‘coarse’’ texture reflects an
abundance of foraminifers that are generally visible. Fig-
ure 8 shows areas in which the foraminiferal component
was either prominent or absent. In general, prominent
to coarse bands occur only above about 60 meters sub-
bottom, and the coarse foraminifer component is rare
beneath about 110 meters sub-bottom, the lower bound-
ary of Unit B.

Colors in the top 7 meters of the sequence are banded
in shades of brown and yellow (Fig. 8). This zone repre-
sents oxidized conditions, and smear slide observations
indicate that micronodules (possibly Fe-Mn) are pres-
ent. The greens and grays below 7 meters sub-bottom in-
dicate reduced conditions where pyrite becomes ubiqui-
tous in at least trace amounts, and below 20 meters mi-
cronodules disappear. The sediment between 7 meters
and about 50 meters is generally olive gray and olive,
and below 50 meters gray and greenish gray become
prominent. The sediment darkens with depth; the domi-
nant color becomes green to dark green at about 200
meters sub-bottom.

The texture and color changes do not correlate in
detail between holes but do outline areas of similar cy-
clicity on a broad scale. This lack of correlation may be
due in part to localized effects that cause these features
to lack significant lateral extension.

Carbonate content decreases irregularly with depth in
each hole, with an average of 40 to 50% in Unit A to less
than 20% in Unit D (Fig. 9). Well-defined cyclic varia-
tions of carbonate are superimposed on this trend of
decreased carbonate with depth. Gardner (this volume)
presents a detailed discussion of the carbonate stra-
tigraphy. Bulk accumulation rates for the carbonate
and noncarbonate fractions suggest that the decrease is
caused primarily by a large terrigenous and volcanic in-
flux in the lower sections and a gradual decrease of this
component with time (see Accumulation Rates section

. for details).

Several observations aboard ship and during subse-
quent studies suggest that an abrupt change in sediment
Lype occurs below 200 to 210 meters sub-bottom. Sedi-
ment below this level is characterized by the presence of
siliceous microfossils, high percentages of smectite rela-
tive to the other clay minerals, poor smectite crystal-
linity, low ratio of quartz to plagioclase, low bulk den-
sity, high water content, low carbonate content, and
high porosity. Sediment above 200 to 210 meters sub-
bottom has just the opposite characteristics. Also, a
shift in §!3C that can be correlated to a similar event
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Figure 6. Photograph and location within holes of ash doublets used for correlation between holes.

dated 6.5 Ma (Keigwin, this volume) occurs between 196
and 199 meters sub-bottom (Keigwin, this volume). The
section below this depth is similar to a ‘‘Pacific-type’’
marine sediment (Heath, 1969), whereas the section
above this level is similar to an ‘‘Atlantic-type’’ sediment
with terrigenous components.

PHYSICAL PROPERTIES

Since its inception, DSDP has maintained a program
to measure physical properties of deep sea sediment to
complement the geological, geophysical, and techno-
logical investigations carried out aboard Glomar Chali-
lenger. Unfortunately, rotation of the drill bit around
the sediment often results in severe disturbance of these
physical properties (Demars and Nacci, 1978; Lee, 1973).
The HPC, however, recovers a continuous section of
relatively undisturbed sediment to a maximum depth of
greater than 200 meters sub-bottom. Therefore we un-
dertook a detailed program of physical property analy-
ses on Leg 68. The major objectives of this program
were to understand the downcore variations in physical
properties and relate them to geologic and paleoceano-
graphic parameters, observe the behavior of a compact-
ing sediment column, establish the engineering limits of

the HPC and the degree and nature of disturbance it
causes, and to use the physical properties data to help
interpret the seismic records collected in the region.

The physical properties determined at Site 502 in-
clude shear strength; sonic velocity—both through the
liner and on chunk samples; wet-bulk density, grain den-
sity, porosity, and water content on chunk samples; and
saturated bulk density by the continuous scan gamma-
ray attenuation porosity evaluation (GRAPE). The in-
terested reader is referred to Mayer (this volume) for a
full discussion of the physical properties of the recov-
ered sediment.

We found a general trend of increased shear strength
with depth (Fig. 10) that is the result of increased over-
burden and compaction. Calculated effective overbur-
den pressure, derived from saturated bulk density data,
is 11,500 g/cm? at 206 meters sub-bottom (Mayer, this
volume) Shear strength values range from near zero in
the uppermost sediment to a maximum of over 3000 g/
cm? at 194 meters. A rapid increase in shear strength oc-
curs at about 88 meters and between 110 and 130 meters
(Fig. 10). High-frequency fluctuations of shear strength
(1-2 m wavelengths) occur in all four holes and may re-
flect subtle changes in lithology. Shear strength values



SITE 502

A 0.78 mm C 0.78 mm
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D . 0.31 mm

Figure 7. Photographs of biogenic parts found in sediment from Sites 502 and 503. A. Sample 502A-8-2, approx. 30 meters sub-bottom. Uniden-
tified. B. Sample 502A-16-2, approx. 65 meters sub-bottom. C. B. Miller (personal communication) suggests a bit of wood or other vegetable
fiber, whereas A. Hutchinson (personal communication) identified it as a piece of chitonous tintinid lorica (test). C. Sample 502A-17-3, approx.
71 meters sub-bottom. C. B. Miller says it is reminiscent of a crustacean spermatophore, D. Sample 502A-21-2, approx. 87 meters sub-bottom. J.
K. Thompson (personal communication) identified this as a chitonous mouth part of a crustacean, whereas C. B. Miller suggests it is a larval
stage of an echinoderm. E. Sample 503B-25-2, approx. 106 meters sub-bottom. C. B. Miller identified this as a hook from a squid arm.
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1 Gradual change in color shade within core
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v

(v} Altered ash/clay probably derived from ash

Figure 8. (Continued).

for samples from deeper than 100 meters sub-bottom
are two to three times greater than any values previously
determined on rotary-drilled material from an equiva-
lent depth. Lee (1973) used the method of Ladd and
Lambe (1963) to calculate in situ shear strength for a
drilled section. The values from Site 502 closely resemble
Lee’s calculated in situ values rather than his raw data,
implying that the HPC has caused minimal disturbance.

The needle penetrometer is a simple device that pro-
duced surprisingly consistent results. The data reveal a
gradual decrease in penetration with increasing depth
(Fig. 11) that can be attributed to compaction, but some
of the secondary structure is probably due to lithologic
variations. The large number of measurements provide
an interesting insight into the nature of HPC distur-
bance. The penetration values for the upper 100 meters
of the sediment show an imbricate structure; the top of
each core gives anomalously high penetration that sug-
gests disturbance in the upper part of each core. This
pattern occurs despite the attempt to avoid obviously
disturbed intervals. High penetration values in the up-
permost section of each core become infrequent below
about 100 meters, where increased induration minimizes
disturbance.

P-wave velocities (Fig. 12) were measured both
through the liner and on chunk samples used for gravi-
metric analyses. Surprisingly, the two values correlate
reasonably well, probably because the cores completely
filled the liner. Velocities range between 1.520 and 1.665
km/s. A cyclic variation in velocity can be seen in the

28

Colors

A Browns (10YR 4/3, 5/6, 5/4, 6/6)

B Brown/yellows (2.5Y 5/4,5/6, 6/2, 6/4, 6/6)

Cc Grays (5Y 5/1, 6/1,7/2, 7/1)

D Pale yallow (5Y 7/3)

E Olive grays and olives (5Y 3/2, 4/2, 6/3, 5/2, 6/4, 6/3, 6/2, 10Y 6/2}
F Greenish grays (5GY 4/1, 5/2, 5/1, 6/1)

G Greens (10GY 3/2, 5/2|

H  Greenish grays (5G 4/1, 4/2, 6/1)

I Graens (10G 4/2, 6/2)

J Grayish blua grean (5BG 5/2)

K Bluish gray (58 5/1, 7/1)

top 70 to 80 meters of the sediment column. These cy-
cles continue across core boundaries and are probably
real. The velocity values are fairly constant from about
80 to 130 meters sub-bottom, with a baseline value of
about 1.550 km/s, but the baseline shifts at 130 meters
to about 1.580 km/s. We attempted to determine veloci-
ties on several ash layers but found it difficult to trans-
mit sound through them. Successful measurements on
an ash from about 173 meters sub-bottom reveals a
maximum velocity of 1.81 km/s.

We collected density data on both continuous GRAPE
and chunk samples (see Introduction). Saturated bulk
density values vary from a minimum of about 1.44 g/
cm? at 4 meters to a maximum of 1.75 g/cm3 at 198.3
meters sub-bottom (Fig. 13). Density increases with
depth, but with numerous high-frequency fluctuations.
Water content (Fig. 14) and porosity show the same
trends, but with a sign opposite from that of saturated
bulk density. A decrease in water content (increase in
density and decrease in porosity) occurs at about 85
meters, coincident with an increase in shear strength.
Unexpectedly high (about 50%) water contents and low
saturated bulk densities (about 1.50 g/cm?) were mea-
sured on several of the ashes.

An interesting change in density, water content, and
porosity occurs below 200 meters sub-bottom. Density
significantly decreases below this level, but water con-
tent and porosity increase. Despite 200 meters of over-
burden, the material below this level has the lowest satu-
rated bulk density of any material from the site (Mayer,
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Figure 9. Calcium carbonate content versus sub-bottom depth for Holes 502, 502A, 502B, and 502C. (From Gardner, this volume.)

this volume). This change appears to be related to chang-
es in the crystallinity of clay minerals, nannofossil pres-
ervation, and occurrence of siliceous microfossils.

CORRELATION OF THE SEISMIC PROFILE AND
CORED SECTION

We approached Site 502 with a 40- and a 5-in.3 airgun
array firing at 10-s intervals. A slave recorder was de-
layed 5 s and filtered at 80/640 Hz. Figure 4 is an enlarge-
ment of the slave record of Site 502. Sediment thick-
nesses were calculated using a velocity of 1550 m/s (see
Physical Properties section).

Three acoustic units were recognized in the upper 250
meters: (1) an upper acoustically stratified layer, 0 to 85
meters sub-bottom; (2) an acoustically transparent sec-
tion, 85 to 200 meters sub-bottom; and (3) a faintly
stratified layer, below 200 meters sub-bottom. Figure 15

shows a correlation between the seismic section con-
verted to depth and the recovered section. Measured
P-wave velocities on bulk samples and cores show larger
variations of velocity in the O to 85 meter interval than
below. The range varies from a minimum of 1.520 to a
maximum of 1.665 km/s. The velocity of the section be-
low 85 meters averages 1.550 km/s, with less variation
about the mean. This might explain why the acoustic
section above 85 meters is acoustically stratified and the
section below this level is acoustically transparent.

We found a rough agreement between the acoustic
units and the lithologic units, but a better correlation ex-
ists with the profile of shear strength. Shear strength in-
creases linearly from 30 to about 400 g/cm? between 0
and 120 meter sub-bottom but shows an increase to
greater than 1000 g/cm? at about 85 meters. Water con-
tent decreases linearly in the top 100 meters from 50 to
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Figure 10. Shear strength (g/cm?), versus sub-bottom depth for Site
502.

45%, but at 85 meters the baseline shifts to about 40%.
The bulk density baseline also shifts from 1.5 g/cm?3
above 85 meters to 1.6 g/cm? below 85 meters. This
level is coincident with the contact between Acoustic
Units 1 and 2, and this correlation is similar to that
found by Mayer (1979).

BIOSTRATIGRAPHY

Foraminifers, calcareous nannofossils, radiolarians,
and diatoms were found at Site 502. Foraminifers and
nannofossils are present throughout, but siliceous mi-
crofossils are found only at the top and near the base of
the section. Good preservation and high abundances of
calcareous microfossils characterize the Quaternary and
upper Pliocene section. A decrease in preservation and
abundances occurs below approximately 110 meters sub-
bottom. This decrease is coupled with the presence of
a cold-water(?) planktonic foraminiferal species (sinis-
tral Neogloboquadrina pachyderma) associated with an
otherwise tropical-subtropical fauna and the absence of
uniquely tropical nannofossils. Preservation of calca-
reous microfossils is poor to moderate in upper Miocene
sediment, and abundance decreases near the base of the
section, where siliceous microfossils occur. A detailed
discussion of the stratigraphic relationships among for-
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Figure 11. Penetrometer penetration (cm) versus sub-bottom depth for
Site 502.

aminifers, calcareous nannofossils, radiolarians, and dia-
toms is found in Kent and Keigwin (this volume).*

We identified most major epoch boundaries by fo-
raminiferal horizons. However, we use the last appear-
ance of Discoaster brouweri to define the Pliocene-Pleis-
tocene boundary. Biostratigraphic resolution is poor in
the mid-Pliocene for both nannofossils and foramini-
fers. The informal boundary between lower and upper
Pliocene was chosen as the last appearance of Sphage-
roidinellopsis sp. at approximately 81 meters.

The Miocene/Pliocene boundary was identified at
about 146 meters sub-bottom on the basis of the first
appearance of Globorotalia tumida. This boundary is not
precisely determined by calcareous nannofossil zones,
but the lowest occurrence of Ceratolithus acutus at 141
meters correlates well with the foraminiferal boundary.
The upper Miocene sequence has poor stratigraphic res-
olution. Calcareous microfossils are rare and poorly
preserved, so that only one foraminiferal zone and three
calcareous nannofossil zones can be identified in this in-
terval. The base of the section is early-late Miocene in
age. Radiolarians characteristic of the Didymocyrtis an-
tepenultima Zone are found below 211 meters. Diatom
biohorizons suggest that this interval may be correlative

* This chapter does not appear in this volume.
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Figure 12. Sonic velocity (km/s) versus sub-bottom depth for Site 502.

with paleomagnetic Chrons 7 and 8, ranging from 7.5 to
8.5 Ma.

. Figure 16 includes the major biostratigraphic zona-
tions identified at Site 502. The details of each biotic
group are given in the following,

Calcareous Nannofossils

Calcareous nannofossils occur throughout the sedi-
ments of Site 502. Preservation of calcareous nannofos-
sils is generally good, but the abundance and preser-
vation slightly decrease below 115 meters sub-bottom
(mid-Pliocene). However, nannofossils continue to be
common to abundant with good to moderate preserva-
tion down to approximately 214 meters, where another
drop in abundance, but not preservation, occurs. The
nannofloral assemblage from Quaternary to the mid-
Pliocene is characterized by an abundance of warm wa-
ter taxa, such as Scyphosphaera and discolithinids, as
well as abundant and diverse discoasters in the upper
Pliocene. These diagnostic taxa are absent or less abun-
dant below the mid-Pliocene. A complete sequence of
all Quaternary, Pliocene, and upper Miocene nannofos-
sil zones was recovered and is described in part by Rio
(this volume). Here, we summarize the shipboard nan-
nofloral biostratigraphy, with emphasis on the zonal
and epoch boundaries (Figs. 16 and 19).
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Figure 13. Saturated bulk density (g/cm?) versus sub-bottom depth for
Site 502.

Nannofloral assemblages are diverse and well pre-
served throughout the Quaternary sequence, and all
zones except the Emiliania huxleyi Acme Zone (Holo-
cene) of Gartner (1977) are present at this site. Pseudo-
umbilica lacunosa is relatively rare in the upper part of
its range but becomes dominant in the early Pleistocene
assemblages. The short range of the small Gephyro-
capsa is distinctive in this interval, in which larger forms
of this genus are quite sparse. The highest occurrence
of Cyclococcolithus macintyrei was consistently found
above the last occurrence of discoasters.

The Pliocene/Pleistocene boundary can be defined at
this site by the last occurrence of Discoaster brouweri,
which occurs in Sections 502A-12-2, 71 cm; 502B-11-1,
101 cm; and 502C-2-2, 31 cm, between 48 and 38 me-
ters, respectively (Burnett and Prell, this volume*). Rio
(this volume) uses the appearance of Gephyrocapsa oce-
anica to define the Pliocene/Pleistocene boundary. The
completeness of the recovered sections allows the differ-
entiation of all short upper Pliocene nannofossil zones
that are based on discoaster succession. Biostratigraphic
resolution in the mid- and lower Pliocene is somewhat
poorer than in the upper Pliocene. The last occurrence

* This chapter does not appear in this volume.
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Figure 14. Water content versus sub-bottom depth for Site 502.

of D. tamalis (between Sections 502-17,CC and 502-
18,CC, 502A-16,CC and 502A-17,CC, 502B-16,CC and
502B-17,CC, and 502C-8,CC and 502C-9,CC) provides
a reliable datum to differentiate upper from lower Plio-
cene. However, D. tamalis is fairly sparse in this sec-
tion, particularly near the top and bottom of its range.

The lower Pliocene is subdivided using primarily ce-
ratoliths, which are generally rare in this section. The
last occurrence of Amaurolithus tricorniculatus is some-
what difficult to determine because of its sparsity. Ce-
ratolithus rugosus is rare at the base of its range, so we
used the highest occurrence of C. acutus (Samples 502-
31-1, 75 cm to 502-31-2, 75 cm; 502A-31,CC to 502A-
32,CC; and 502C-21,CC to 502C-22,CC) at nearly the
same level or slightly lower in this section to define the
base of the C. rugosus Zone. A. primus provides a reli-
able datum, with its uppermost occurrence just above
the Miocene/Pliocene boundary. The base of C. acutus
was consistently above the Miocene/Pliocene boundary
(as defined by foraminiferal evidence) at approximately
140 meters depth. This boundary occurs within the low-
ermost Pliocene nannofossil zone in most standard cal-
careous nannofossil zonations. We used the base of C.
acutus (Samples 502-34-1, 75 cm to 502-34-2, 75 cm;
502A-35,CC to 502A-36,CC; and 502C-25,CC to 502C-
26,CC) to approximate the Miocene/Pliocene boundary.
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Two subzones of the D. quinqueramus Zone of the
uppermost Miocene are recognized at this site. The A.
primus subzone extends through most of the D. quin-
queramus Zone, with the D. berggreni Subzone in the
lowermost part (Fig. 15). D. gquinqueramus, D. berg-
greni, D. surculus, D. pentaradiatus, and Reticulofenes-
tra pseudoumbilica are common throughout the A. pri-
mus Subzone, whereas A. primus is relatively sparse.
The first occurrence of R. pseudoumbilica occurs near
the base of this subzone. The base of the D. quingue-
ramus Zone was encountered at about 214 meters sub-
bottom. The nannofloral assemblage occurring at the
base of the section is characteristic of the lowermost up-
per Miocene and includes D. bellus, D. variabilis, and
D. neohamatus.

Planktonic Foraminifers

Planktonic foraminifers occur throughout Site 502
but are most abundant in the Quaternary and upper Pli-
ocene. The lower part of upper Miocene sediments is
characterized by intervals of carbonate dissolution and
consequently rare foraminifers. A complete discussion
of the biostratigraphy, including the sample location of
foraminiferal datums and zonal boundaries and bio-
geography of the Neogene planktonic foraminifers, is
given in Keigwin (this volume). Here, we summarize
their biostratigraphy, with emphasis on the epoch and
zonal boundaries.

We generally follow the biostratigraphic framework
developed by Jenkins and Orr (1972) because it is ap-
plicable to both the Atlantic and Pacific faunas. The
planktonic foraminiferal zonation is summarized in Fig-
ures 16 and 19. The Pliocene/Pleistocene boundary as
defined by the first appearance of Globorotalia trunca-
tulinoides occurs in Samples 502A-12-3, 59 ¢cm, 502B-
11-2, 111 cm, and 502C-2-3, 41 cm (Burnett and Prell,
this volume) near the last appearance of Discoaster brou-
weri at about 45 meters sub-bottom. The lower/upper
Pliocene boundary is informally defined by the last ap-
pearance of Sphaeroidinellopsis sp., which occurs in
Samples 502-20-1, 100 cm, 502A-20-2, 50 cm, 502B-19-
2, 75 cm, and 502C-10-3, 70 cm. The Miocene-Pliocene
boundary is defined by the first appearance of G. fu-
mida in Sample 502-35,CC, 502A-37,CC, and 502C-
26,CC. The upper Miocene has proven impossible to
zone. Either important marker species are absent (such
as the first appearance of Pulleniatina sp.) or they are
difficult to identify with certitude (such as the first ap-
pearance of G. plesiotumida).

An interesting faunal change appears in the mid Plio-
cene. Sediment from DSDP Hole 154A in the Colombia
Basin contains abundant sinistral Neogloboguadrina
pachyderma within a predominantly tropical assem-
blage in an interval dated at about 3.6-3.7 Ma (Keigwin,
1978). This association is surprising because sinistral N.
pachyderma is thought to the ‘‘coldest’’ phenotype of
the “‘coldest’’ foraminifer species in Holocene distribu-
tions. This interval marks the bottom of the hemipelagic
section of Hole 154A. Sediment at Site 502 is hemipe-
lagic throughout, and this same assemblage is present in
Cores 502-28 to 502-48. Thus the interval of sinistral N,
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Figure 15. Correlation between the acoustic units recognized on the airgun seismic profile (filtered at 80/640 Hz) and the lithostrati-

graphic units at Site 502.

pachyderma occurrence is not short as assumed at Hole
154A but represents a fauna that spans about 1.5 m.y.

Diatoms

Diatoms are absent throughout most of the section.
Scattered fragments occur only in the lowermost cores
from Hole 502C. Diatoms are common and fairly well
preserved in one sample, 502C-30-1, 18 cm. In addition
to various long-ranging species, Nitzschia porteri and
Thalassiosira burkliana are present. If the age ranges
for these species are the same as in the Pacific, then the
age of this sample is mid-late Miocene (7.5-8.5 m.y.)—
within the N. porteri Zone of Burckle (1972) (Fig. 16).

Radiolarians

Radiolarians and indeed siliceous microfossils in gen-
eral are not present in Tertiary sediments younger than
about middle Miocene in the Gulf of Mexico and Carib-
bean (Riedel and Sanfilippo, 1973; Sanfilippo and Rie-
del, 1973, 1976). Cores from Site 502 were examined for
radiolarians to establish whether this absence is continu-
ous from mid-Miocene onward and to attempt to shed
light on the reason for their absence. A channel sample
of about 5 to 10 cc total volume was taken throughout
the length of each core section from Hole 502A, disag-
gregated, sieved through a 63-um mesh, and the coarse
fraction acidified to remove the calcareous microfossils.

Siliceous radiolarian skeletons were found only in
Cores 502A-1 and 502B-1 (increasingly corroded down-
ward), of Quaternary age, and in 502A-67 and 502A-68

(less corroded downward), of early late Miocene age
(Didymocyrtis antepenultima Zone) (see Figs. 16 and
19). Many samples between these two radiolarian inter-
vals (notably from Cores 502A-50 and 51 and above)
contain very rare, fragmentary radiolarians and sponge
spicules replaced by an opaque mineral.

A few moderately well-preserved radiolarians occur
in Cores 502-28 and 29. The abundance and state of
preservation of radiolarians below 215 meters sub-bot-
tom decline to a minimum in Core 502C-35. Preserva-
tion improves within a pyritized mass in Core 502-36,
but radiolarians remain very rare as a result of dilution
with volcanogenic components. The assemblage in Core
502C-36 represents the D. antepenultima Zone, but it is
possible that the lump was displaced from higher in the
hole and that the sediment at this depth is somewhat
older. The worsening preservation in Samples 502C-
30,CC to 502C-35,CC indicates that the transition from
radiolarian-rich sediment of the middle Tertiary to ra-
diolarian-absent sediment in the upper Tertiary section
is irregular.

The well-preserved radiolarians at the top and bot-
tom of the section represent diverse assemblages charac-
teristic of tropical, open ocean conditions, and, as far
as can be determined, the opaque fragments are the rem-
nants of a normal oceanic assemblage (with orospae-
rids, Lamprocyclas, etc.). The evidence suggests that the
absence of siliceous microfossils in sediments of this re-
gion is continuous from the early late Miocene to the
Quaternary and that dissolution within the sediment,
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rather than absence from the waters above, was respon-
sible.

PALEOMAGNETISM

The undisturbed nature of the HPC sediment allowed
us to perform detailed paleomagnetic measurements on
the section. Paleomagnetic measurements, using a long-
core spinner magnetometer, were made at 15-cm inter-
vals in Hole 502 and at 10-cm intervals in Holes 502A,
502B, and 502C. The long-core spinner magnetometer
gives the direction of the declination component of na-
tural remanent magnetization (NRM) of the sediment
with respect to an orientation mark on the core liner.
Unfortunately, the sense of the orientation mark was
not always maintained from core to core, so the polar-
ity of sediment magnetization (normal or reversed) was
sometimes ambiguous. Additional information was ob-
tained from measurement of individual sample cubes
taken after the cores were split. Polarity could be estab-
lished in most cases from the sign of the vertical compo-
nent of the NRM. This information was used to inter-
pret the polarity of intervals that have a similar declina-
tion within the rest of each core. An additional declina-
tion adjustment was applied to each core to align the de-
termined polarities from core to core.

A magnetic polarity log was developed for each hole
(Fig. 17; Table 4). No-recovery intervals and various de-
grees of core disturbance required the construction of a
composite section by overlapping the best records from
each hole. We can identify the following composite mag-
netozones: Brunhes, 0 to 17 meters; Matuyama, 17 to 60
meters; Gauss, 60 to 89 meters; Gilbert, 89 to at least
142 meters (Fig. 17; Table 4). The paleomagnetic polar-
ity record below about 140 meters is complicated by a
marked shallowing of the inclinations, combined with
an increase in unstable magnetization.

SITE 502

We also identify all the recognized magnetosubchrons
within the Matuyama (Jaramillo and Olduvai), Gauss
(Kaena and Mammoth), and Gilbert (Cochiti, Nunivak,
C,, and C;) Chrons. Additional short-term paleomag-
netic features not universally recognized are tentatively
identified within the Matuyama Chron. One of these
may correlate to the Cobb Mt. Subchron and another to
the Reunion Subchron. Correlation to the magnetic re-
versal time scale shows we recovered a virtually com-
plete stratigraphic sequence for at least the past 4.5 m.y.
A detailed discussion of the magnetostratigraphy for
Site 502 is presented by Kent and Spariosu (this volume).

ACCUMULATION RATES

We used 12 horizons to generate sedimentation rate
and accumulation rate curves for Site 502. These hori-
zons represent the nine best magnetostratigraphic bound-
aries, the base of the Amaurolithus primus and Disco-
aster neorectus zones, and an assumed zero age for the
sediment/water interface. The age and thickness of the
11 time intervals are given in Table 5. The thickness of
each interval was computed in holes that contain both
age boundaries so that differences in sub-bottom depth
between holes are eliminated. Exceptions to this practice
are Interval 9, from the top of Gilbert C; to the bottom
of Gilbert C, Subchrons, and Interval 11, bounded by
the biostratigraphic datums not recovered in one hole.

A sedimentation rate for each time interval was cal-
culated from the age versus depth. Because sedimenta-
tion rate is a function of both sediment influx at the
time of deposition and postdepositional compaction,
bulk accumulation rates were calculated in order to re-
move some of the compaction effect. The calculated ac-
cumulation rate provides a better approximation of sedi-
ment influx rate, particularly in older compacted sedi-
ment (van Andel et al., 1975). Sedimentation rates at

Table 4. Location in each hole and the sub-bottom depths of the paleomagnetic boundaries found at Site 502.

Hole 502 Hole 502A Hole 502B Hole 502C
Paleomagnetic Chrons Sample Sub-bottom Sample Sub-bottom Sample Sub-bottom Sample Sub-bottom
and Subchrons (interval in cm) Depth (m) (interval in cm) Depth (m) (interval in cm) Depth (m) (interval in cm) Depth (m)
Brunhes/Matuyama — — 5-2, 60-70 17.20 + 0.05  5-1, 140-150 16.25 + 0.05 - -
top of Jaramillo 6-1, 110-145 19.27 + 0.17 6-1, 80-90 20.90 + 0.05  5-3, 1102 18.62 - -—
bottom of Jaramillo  6-3, 55-75 21.66 + 0.10 6-3, 15-25 22.28 + 0.05 6-2, 45-70 21.44 £ 0.13 — —
top of Olduvai 10-2, 120-135 38.07 + 0,07 10-2, 105-115 39.70 + 0.05 — —_ -— rem
bottom of Olduvai —_ —_ 12-1, 90-100 46.75 + 0.05  11-1, 90-110 42.30 + 0.07 —_ -
Matuyama/Gauss 15-2, 115-130 60.21 + 0.05 —_ — — — 6-2, 125-140 55.47 + 0.07
top of Kaena — — 19-1, 140-145 77.87 + 0.02  18-1, 140 73.36 + 0.13  9-1, 100-130 68.30 + 0.10
18-2, 15
bottom of Kaena — —_ 19-3, 20-50 79.80 + 0.15  18-3, 40-50 75.59 + 0.05 9-2, 145 70.28 + 0.13
9-3, 20
top of Mammoth 20-1, 90-105 80.54 + 0.07 20-2, 90-100 B3.42 + 0.05 19-2, 110-120  79.20 + 0.05 10-2, 60-100 73.72 + 0.05
bottom of Mammoth  20-2, 145 82.62 + 0.11 — — — — — —
20-3, 17
Gauss/Gilbert 22-1, 90-105 89.37 + 0.07 22-2, 30-70 91.91 + 0.20 — — - —
top of Cochiti 25-3, 75-80 105.30 + 0.02 — — — — 16-2, 115 101.07 + 0.13
16-3, 20
bottom of Cochiti 26-3, 15-30 109.0 + 0.07 — — — — 17-2, 120-135 104.87 + 0,07
top of Nunivak — — 28-1, 70-90 116.94 + 0.10 — — 18-2, 125-130 109.51 + 0.03
bottom of Nunivak — — 29-1, 100-120 120.40 + 0.10 — — 19-1, 130-145 112.52 + 0.07
top of Cj — — — — — — 20-2, 70-90 117.90 + 0.10
bottom of Cj 30-3, 15-30 124.91 + 0.07 — — - - 21-1, 100 121.35 + 0.35
21-2, 20
top of Cy 31-2, 45-60 128.12 + 0.07 - — - — — -
bottom of C3 — — 34-1, 90-100 135.25 + 0.05 — = — s

2 The paleomagnetic record was not definitive in this hole, so correlation with oxygen isotope stratigraphy (Prell, this volume) was also used to confirm the location of

this datum.
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Figure 17. Age versus depth in hole for magnetostratigraphic boundaries in Site 502. Average sedimentation rates between selected magnetostrati-

graphic boundaries are also given.

Site 502 range from 1.8 to 4.8 cm/k.y. with an average
of 3.0 cm/k.y. Highest sedimentation rates occur in the
Pliocene to late Miocene, and lowest rates occur during
the Pleistocene.

Wet-bulk density (GRAPE) and water content data
were used to calculate bulk accumulation rates for each
time interval used in the sedimentation rate curve (Table
5). Bulk accumulation rates (Fig. 18) show the same
trend as sedimentation rate, with highest values for the
intervals older than 1.8 m.y. The apparent increase in
the mid-Pliocene may be an artifact of the time scale. A
major change in the time scale, however, would be re-
quired to change substantially the pattern of decreased
rates throughout the section. The decrease in rates may
be due to several factors, including sediment influx
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from terrigenous sources, biogenic productivity, and car-
bonate preservation. Carbonate and noncarbonate ac-
cumulation rates were calculated in order to separate
some of these components.

Carbonate accumulation rates were calculated from
bulk density and average carbonate content (Table 5).
The trend in carbonate accumulation rates is quite dif-
ferent from bulk rates and varies by a factor of two in
the section (Fig. 18). The Pliocene is characterized by
higher carbonate accumulation rates than in the late
Miocene and Pleistocene. The high rates persist over a
period from approximately 2 to 5 Ma. The noncarbon-
ate accumulation rate decreases from late Miocene to
Holocene. The decrease in noncarbonate material must
be due to a reduction in terrigenous sediment influx.
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Table 5. Measured and calculated parameters used to determine sedimentation and accumulation rates.

Mean Bulk Mean Accum. Rate!
Age Depth®  Thickness? Sed. Rate Mean 6,° W.C. Mean sfﬂ Accum, Rate® CaCO3  CaCO3  Non-CaCOj3
Time Interval (m.y.) (m) (m) (cm/k.y.) g/em: (o) (g/cm3) (g/em2/k.y.) (%a) (ycmsz.:r.} (s/mnsz.y.}
0-7
0-Brunhes/Matuyama 0-0.73 0-17.2 16.7 23 1.6 46.5 1.1 2.5 47.1 1:2 13
0-16.2 1.65 - _
0-?
7-19.3
Brunhes/Matuyama- 0.73-0.91 17.2-20.9 3.2 1.8 1.6 44.8 1.1 1.9 43.0 0.8 1.1
top of Jaramillo 16.2-21.4 1.65 — -
A i o =
19.3-38.1 1.6 48.4 47.7
Top of Jaramillo- 091-1.76  20.9-39.7 18.8 22 1.6 47.0 1.1 24 49.6 1.2 1.2
top of Olduvai 21.4-7 — - —_
2 g =1 —
38.1-60.2 1.6 41.5 47.6
Top of Olduvai- 1.76-2.48 39.7-? 22.1 31 — - 1.1 34 —_ 1.6 1.8
Matuyama/Gauss 7 — - —
7-55.5 — —_ =
60.2-80.5 1.65 44.8 49.9
Matuyama/Gauss— 2.48-3.07 7-83.4 19.3 3.3 —_ — 1,15 3.8 — 1.9 1.9
top of Mammoth 7-79.2 s —_ —_
55.5-13.71 1.65 _
80.6-89.4 1.7 41.5 47.2
Top of Mammoth- 3.07-3.40 83.4-91.9 8.6 2.6 1.7 43.6 1.2 3.1 50.5 1.5 1.6
Gauss/Gilbert 79.2-1 — —_ -
73.7-7 —_ — —
89.4-105.3 1.7 42.2 45.1
Gauss/Gilbert- 3.40-3.83  91.9-7 15.9 37 1.75 43.0 1.2 4.4 492 2.1 2.3
top of Cochiti 7 — — -
7-101.1 — —_ -
105.3-7 1.7 41.5 38.0
Top of Cochiti- 3.83-4.35 ? 16.8 32 _ —_ 1.2 3.8 - 1.4 24
top of Gilbert Cy ? —_ —_ -
101.1-117.9 1.75 _— -
? 1.75 43.7 31.3
Top of Gilbert Cy- 4.35-4.71 7-135.2 17.3 4.8 —_ _ 1.2 5.75 —_ 1.75 4.0
bottom of Gilbert Cp ? - — -
117.9-7 — - —
7-196.3 1.75 40.5 29.4
Bottom of Gilbert C3- 4.71-6.5 135.2-195.8 60.6 3.4 — — 1.25 4.2 — 1.2 3.0
base of A. primus ?- — - -
7- — = o
196.3-7 _ — —
Base of A. primus- 6.5-7.3 195.8-7 30 ER| _ — 1.2 4.5 - 09 1.6
base of D. neorectus ? — - —
~226 1.6 38.0 20.0

2 Depth interval for each time slice is shown for each hole, in order; 502 through 502C.
Mean thickness computed only when both boundaries of a time slice were recovered.
€ Wet-bulk density from GRAPE data.
d Calculated dry-bulk density: 54 — by /(1 + Yowc),
€ Bulk accumulation rate = sedimentation x §g.
Accumulation rate of CaCO3 = bulk accumulation rate x %CaCQ3: noncarbonate rate = bulk — CaCOj rate.

GEOCHEMICAL MEASUREMENTS

Routine analyses were made only for salinity of inter- 50
stitial water from Holes 502B and 502C. Salinity of in-
terstitial water shows an increase in Hole 502B from an
initial value of 35.5%, at 2 meters sub-bottom to a maxi-
mum value of 39.6%, at 14.5 meters. Salinity decreases
to 37.4%, between 14.5 and 27.5 meters and then in-
creases to 38.2%, below 27.5 meters. We can find no cor-
relation of any observed parameter with these salinity
changes.

Salinity remains fairly constant in Hole 502C from a
sub-bottom depth of 37 down to 143.5 meters, with a :
range between 34.5%, and 36.6%,. The one exception oc- ¥
curs at a depth of 135 meters, where it reaches the anom-
alously high value of 39.6%,.
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SUMMARY AND CONCLUSIONS R T s T W
Sit.e 502 is loca:(ed on a horst in th_e CO]OmPia Basin in Figure 18. Bulk, noncarbonate, and carbonate accumulation rates (g/
the vicinity of Site 154, The location of Site 502 was cm? 1000 y.) versus time at Site 502.
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chosen in an area that has a thick, acoustically transpa-
rent section without the distinct reflector that was found
to be volcanogenic turbidites at Site 154. Site 502 con-
sists of four holes, all cored within about 200 meters of
each other to a maximum depth of 227 meters sub-bot-
tom. The holes were all cored using the Hydraulic Pis-
ton Corer (HPC), and the sediment recovered represents
in composite, a nearly continuous, almost totally undis-
turbed section for at least the past 7.8 m.y. (Holocene to
early late Miocene).

Our objective at Site 502 was to recover an undis-
turbed, complete section of Quaternary and Neogene
sediment that would permit a wide variety of detailed
studies of the paleoclimatic, paleoceanographic, and tec-
tonic history of the western Caribbean Sea. We recov-
ered a nearly complete, undisturbed record that extends
from early late Miocene through Holocene. Figure 19
shows a summary of core recovery, lithostratigraphy,
magnetostratigraphy, biostratigraphy, age, and calcu-
lated accumulation rates of this section.

The sediment from Site 502 consists of foraminifer-
bearing nannofossil marl that grades to calcareous clay
with depth. The top seven meters of the section is yel-
lowish brown, but the remainder is various shades of
gray to greenish gray. The latter colors indicate reduced
conditions, and because the upper section is oxidized,
we feel that post depositional reduction of the sediment
is pervasive. The sediment seldom exceeds 60% CaCO;,
indicating a significant influence from terrigenous sourc-
es throughout the Neogene and Quaternary. However,
cyclic accumulation of carbonate is apparent through-
out the entire section.

The succession of nannofossil and planktonic foram-
iniferal biostratigraphic zones and biohorizons at Site
502 (see Fig. 16) indicate that we recovered a complete
biostratigraphic section from the late Miocene to the
Holocene. All 19 major paleomagnetic chrons and sub-
chrons of the Pliocene and Quaternary were also identi-
fied (Fig. 17). We believe this is the first time all magnet-
ozones have been recognized in one section. In addition
to the major paleomagnetic events, several excursions of
the field were observed within the Matuyama Chron.
These normal polarity excursions are up to 30 cm long,
and two of them may correlate to the Cobb Mt. and Re-
union Subchrons.

The combination of biostratigraphy and magneto-
stratigraphy reveals that deposition at Site 502 has been
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continuous over the past 7.5 m.y. and that accumulation
rates have been relatively high (about 3 cm/k.y.). This
high-quality record has enabled us to examine the de-
tailed history of sedimentary components in the late
Neogene and Quaternary.
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Figure 19. Summary of the recovery, lithostratigraphy, magnetostratigraphy, biostratigraphy, and sediment accumulation rates (given in Table 5) for

Site 502.
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APPENDIX

Table 3. Smear slide summary of major and minor lithologies for Site 502. The estimates are qualitative, using < 5% estimate = rare, 5-25% =
common, 25-75% = abundant, and >75% = dominant.

TRACE 1
<6% RARE
5-25% COMMON

SMEAR SLIDE SUMMARY: Dominant Lithology HOLE 502 25-75%  ABUNDANT
—_— > 75% DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

INTERVAL

cro

ph

conite.

1.

Saiculas

Interval (cm
Forams
Nannofossils
Radiolarians
Diatoms
Fish Debris
gell
Quartz
Heavy
Minerals
Light
Glass
Dark
Glass
i
Clay
Minerals
Other
(specify)
Palagonite
Zeolites
Amorphous
Iron Oxides
Fe/Mn Mi
Nodules
Pyrite
Recrystal.
Silica
Carbonate
(unsp
Carbonate
Rhombs
Other
(specify)

7-2,90

10-1, 100

3
%
— -
|
1
|
=

10-2, 110

10-3, 25

11-1, 65

Il

131, 30

131, 120
141, 90 i

=3

15-1, 100

1

16-2, 50
17-2, 40

18-1, 100

19-2, 118 H THT

20-1, 80 ] ] i :EH
20-1, 92

21-1, 70 [

21-2, 100

22-2,60

23-2, 100

23-3, 60

24-3, 48

25-2, 100

25-3,70

26-2,70

27-2,30

28-1, 90

29-2, 100

29-1, 60 [
| |

30-2, 100
30-3,45

312, 114

32-2, 100

33-1,80

34-2, 40
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Table 3. (Continued).

TRACE 1
<5% RARE
5-26% COMMON
26-75% ABUNDANT

SMEAR SLIDE SUMMARY : Dominant Lithology HOLE 502
> 75% DOMINANT
SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
INTERVAL =
3 2 g @ ] §3 g g
2 = = = 2 b1 E= = B
P 5 g o 2 £ 2 e K =| ‘B E%|Z w E T 5 i =
| 3 S| 0 |g- 2 [>T, § sl 5| & 3_3 =1 = ':-i b
3|2 g-hﬁﬁ’g (52|58 |x8| 2 (s2(28| 7|5 (25|33 2 (82| 2|522
2| |0 |6d|i |[G=|06 |&|E5|50|00| 0 |[625|02)] & <E|E2| & |25|83[5E |02
] I i
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Table 3. (Continued).

TRACE
<B% RARE
5—-25% COMMON

SMEAR SLIDE SUMMARY : Minor Lithology HOLE 502 25-75%  ABUNDANT
i >75%  DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

INTERVA‘_L

iconite

liolarians..
Fish Debris
Iron Oxides
Fe/Mn Micro
Nodules
Pyrite
Recrystal
Silica
Carbonate
Carbonate

Z
Amorphous

Interval (cm
Forams
Nannofossils
Diatoms
Sponge
Spicules
Silico-
flagellates
Quartz
Feldspars
Clay
Minerals
Other
(specify)
Palagonite

=1
r

{Minerals
Light
Glass :
Dark
Glass

ify)

Other
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Table 3. (Continued).

TRACE 1
<5% RARE
5—26% COMMON

SMEAR SLIDE SUMMARY : Dominant Lithology HOLE 502A 25-75%  ABUNDANT
Dominant Lithology —— >75%  DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
INTERVAL

-g

8;

ified)
Carbonate

Rhombs

55

1-1, 20
1-1, 80
2-1,50
2-1, 100
22,40
22,95
31,110
33,110
4-2,50
51, 65
5-1,85
52,105
51, 130
53,17
61, 60
6-2, 40 il ]
6-2, 47 N
63,10 1
7-1,110
7-2,62 ] ”]
8-1, 147
82,110
91,10
10-1, 130
10-2, 90
111, 15
121,70
121,75
13-1,10
16-2, 60
17-1, 60. i ‘1
17-2, 100 11T
18,CC2 i
19-1, 90
| 201,60
21-1,70
21-2, 60
22-1, 80
23-1,90
23-3,130
24-2,70
25-2, 100
26-2, 110
271, 80
27-2,35
282,70
29-1, 100
29-2, 90
30-1, 120
30-2,5
| 321,75
32-2,15
32-2, 80
33-2, 100
34-2, 110
35-3, 20
353,70
36-2, 60
37-1, 105

Fe/Mn Micro
Nodules
Carbonate
Other
(specify)

Pyrite

Nannofossils
Radiolarians
Fish Debris
Palagonite
Zeolites
Amorphous
Iron Oxides
Silica

Clay
Minerals
(specify)

Other

Spicules
Silico
flagellates
Quartz
Heavy

Diatoms
Light
Glass
Dark
Glass

Interval (cm
Forams
|Minerals

| Sponge

-

1
| P
1
1

1
|

T 1T 1
]

1
1

1

| O SR I

=

1

11T

ﬁ
|-
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Table 3. (Continued).

TRACE 1
<5% RARE
5-25% COMMON .
25—-75% ABUNDANT

SMEAR SLIDE SUMMARY : Dominant Lithology HOLE 502A
. = TE% DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
INTERVAL I
-E;
k-

lica

Interval (cm)
MNannofossils
Radiolarians
Fish Debris
:-UIUSPIIH
Palagonite
Amorphous
Iron Oxides
Fe/Mn Micro
Carbonate
(unspecified)
Carbonate
Rhombs
Other
(specify)

(specify)
Noduk
Pyrite

Zeolites

Forams
Diatoms
Sponge
Spicules
Silico
flagellates
Quartz
Heavy
{Minerals
Light
Glass
Dark
Glass
Clay
Minerals
Other
S

I

1

1

11
1
|

it

T

59,CC-10

59,CC-20
60-1, 80
60-1, 110
61-1, 50
61-1, 80

621,42 nin i

63-1, 60
63-1, 130
65-1, 36 »

65-2, 30

66-1, 90

66-2, 30 |
67-1, 50

68-1, 82 ]
teszs iRt :
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Table 3. (Continued).

TRACE .
<5% RARE
5-25% COMMON

SMEAR SLIDE SUMMARY : Minor Lithology HOLE 502A R Apacamy
> 75% DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENT.S AUTHIGENIC COMPONENTS
INTERVAL

5
£
i

dicules

glass

Fish Debris
Amorphous
Iron Oxides
Fe/Mn Micro
Nodules
Recrystal.
Carbonate
(unspecified)
Dentrified

Silica

Interval (cm
Nannofossils
Radiolarians
Diatoms
Sponge
flagellates
Quartz
Feldspars
Heavy
1 Minerals
Light
Glass
Glauconite
Clay
Minerals
Other
(specify)
Palagonite
Pyrite
(
cﬂl

Silico-

c
2
5
123
]

E,
Dark
Glass

KS ONLY)

=
=

44-1, 129
441, 131
44-1, 144
451, 144 [:
46,CC-10
52-1, 80
54-1, 107 i
551,130 [ || ! I [
55-1, 134
57-1, 75
57-1, 80
57-2, 12
582, 14
582, 20
66-1, 13
662, 5
68-1, 82

T 1 T 1 FZI
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Table 3. (Continued).

TRACE
<5% RARE
5-25% COMMON

SMEAR SLIDE SUMMARY : Dominant Lithology HOLE 5028 H;::: :x’:::::

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

INTERVAL

k

Iron Oxides
Fe/Mn Micro

Nl
B

(specify)
yrite

Recrystal.

Silica

Spicules

Interval (cm
Forams
MNannofossils
Fish Debris
Silico
artz
Heavy
{Minerals
Light
Glass
Dark
Glass
Glauconite
Clay
Minerals
Other
Palagonite
Zeolites
Amorphous
Carbonate

Section

-
-]
L5

Celad

1-1, 80

1-1, 136

21,90 i |
22,47 i |
23,50

31,110

32,23

33,10 :I

33,110 T

41,5

41,110

5-1,90

5-2, 105

5-3,92

6-1, 16

6-2, 80

7-3, 65

7-3,90

8-1,95

8-2, 130 —]. = 1

8-3, 30

9-1, 140

9-2, 60

9-3, 10

10-2, 48

111,120 ] :]

11-2, 26

12-3, 30

13-2, 81

14-1, 80

14-1, 130 TH ]
15-1, 54 ] H

15-1, 90 | |

16-1, B0

17-1,70

172,124

18-2, 60

19-2, B0

20-1,110

203,2

21.2, 40 I l

{222,110 1T |

22-4, 100

23-1,110

232,90 [

TRACE
<5% RARE
5-256% COMMON

SMEAR SLIDE SUMMARY : Minor Lithology HOLE 502B 0% MUNDANY
_— > 1% DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
INTERVAL > =
E = g - w
P ; : gl Ll sl e, B85, |5 [edlesl s
= s | & k 5| » K s 2| § £d|c tls %
§ HEIE N HEH B R B R §§§§ g
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Table 3. (Continued).

TRACE t
<5% RARE
5—25% COMMON
25-75% ABUNDANT

SMEAR SLIDE SUMMARY : Dominant Lithology HOLE _502C
—— > TR DOMINANT

I“?#&P‘IFEL BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

specified)

Carbonate

1spars
Rhombs

Amorphous
Iron Oxides

Carbonate
Other
(specify)

[
\

Radiolarians
Fish Debris
Fe/Mn Micro
: PO
Pyrite
Recrystal
Silica

Interval (cm
Forams
Nannofossils
Silico-
flagellates
Quartz
Heavy
{Minerals
Light

Glass

Dark

Glass

Clay
Minerals

Other

{specify)
Zeolites

73, 80 TR |
31, 80 TR i
32,21 TR ]
41,130 R |
42,25 i |
51,100 ] ]
52,05
5.2, 130
62,70
63,5
7-1, 60
83,70
92,70
10-2, 60
112,115
113,75 ] ]
121, 90 ]
132, 120 i I
13-3, 130
142,70
14-3, 60 TR
15-2, 70 ] _:H
15.3, 94
161, 90
16-3,115
17-2, 145
17-3, 70
181, 80
18.2, 565
191, 70 1
191, 145
[20-7, 45
203, 50
211,70
212, 10

22.1, 30 1
22.2,CC
231,90
333,50
243,10
242 30
251,65
25.1, 165
262, 60
262, 120 nn
27-2, 50

272,95 [ ”:H
282, 70

282,55
29.2, 20

29.2, 80
30-1, 80 :i i
312,50 ]

31-2, 80 ] H

321,140

1
1
-
|

1 171

1
|
1
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Table 3. (Continued).

TRACE
<B% RARE
5-25% COMMON
25-75% ABUNDANT

SMEAR SLIDE SUMMARY : Dominant Lithology oLe 502C
H i b8 > 75% DOMINANT
SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
INTERVAL 1 2 =
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SITE 502 HOLE CORE [HPC) 1 CORED INTERVAL _ 0.0-04m SITE 502 HOLE CORE [HPC) 2 CORED INTERVAL __ 04-48m
= F 2 FOSSIL
s ; cmﬁi‘é‘%sn - § CHARACTER
Bulg|2 HE 8 |zulelalz HF
§I'_— S H g 3 E B | Joreey LITHOLOGIC DESCRIPTION Tz E§ H g 3 g.‘ E| & (IDARC LITHOLOGIE DESCRIPTION
S HHHARHE HAHHHH TUE
& AHHEE a AHHHH .
g [ 10VR 473 g =T | ovass
aclaclac B 1 ; L
=t § e ot I0YRS4  FORAM-BEARING NANND MARL, dek brown (10YR 4/3) to “ ]:3._ ——| ‘l ::l:;:m-asanma NANND DOZE TO FORAM-BEARING NANNG
= yellowish beown [10YR 5/4) in color, Only 8 Core-Calcher was recov- e = i "
£ atud ot S aadfimertvminr iterisce ‘:: _-t :: ;r: core s gererally structureloss But color cycles are vident. Thess
E No obvious sediment stfuctsres were observed. 05 ‘_:'""I"_ A) yetlowhh brewn [1DYR BM) to fight yellowish brown (257
e o /4]
5 é% SMEAR SLIDE SUMMARY j“q:‘q:" 28Y5/6 8) olive |5Y 6731
* €C.5 CC, 16 1 T+ —F—I—ﬁ Thers are Al dark layers with indistingt contacts (approximataly
% “ =] o -‘ﬂﬁ=|—l— —+ { _| 1 em thick) present theoughout [Section 1, B5-BO em; Section 2,
® Quarts ¥R VR 4= -1 22, 36, 36, 61, 55, 60, and 131 cm; and Sectian 3, 91-87 cm) thir
Faidspar AR § o : _l e are presumed 1o ba Mn.rich. Intervals containing coarse farsms ocour
Amarphous iron-oxide  WT VT = d _Ef— -4 a1 Section 2, 38-32 and 110130 cm, and Section 3, 116131 em.
minerals ®/EC IBIC gt o = l_
ul:r':orulu unspec. 2R 2R ‘E J'i—_|_—E: o SMEAR SLIDE SUMMARY
Foraminifers 18/C 15/C 43 H— —|:‘ 28Y 84 111 130 187 290 380 3120
Calcaroous nannofosslls  40VA  40VA -’_I_‘_ - o D o o D D
Radiolariens I aRT: ¢ E 2 ‘_—l:*:i Quarte Tt W T - R W
Spangs spicules L] E = e, = Faldspsr W uT ur - T -
w T= = Amarphous ironcxide 2R WR = = = =
L=
: === Clay minarals A 1B/C J4/A BSA WA 43A
i petlitnta === 2EVEE eicanie gt i) VT 8C T 2R LR MT
- i 4=t Micranodules WO ME WA WT -
s B e | Carbonate unspec. WTOR WA OUT WT -
z ":‘_|_| Foraminifers 18/C 200C 15/C 10IC 16/C 2H/A
: i Calcarwous nannofomsits  42/A 46/A 35/A DA 40/A 30/A
E 2| W= -4 Aadiolarians mw - - = - -
£ b Mo i 8 Sponge spicules M = = = = =
T B S ot
= Tt EB CARBONATE BOMS:
i 120 cm = 41% 280 cm = 38%
= —H 150 om = 38% 21100m = 3%
== - 175 cm = 42% 2140 cm = 41%
= =] - 1110 em = 47% 320 cm = 32%
= + =t 1140 cm = 33% 350 cm = 40%
32 5 e 5 320.cm = 44% 380 cm = 38%
—= 4 250 om = 44% 3110 cm = 45%
E e 1 10¥R 6/
E e CLAY MINERALOGY (<2 iml: 3-110cm
= ':1...' - Smectite 2%
2 e — m nx
al __-'..1_ Chlorite  24%
__l_;'- Kaolnite 4%
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CORE [HPC) 3 CORED INTERVAL  4.8-8.2m SITE 502 HOLE CORE [HPC] 4 CORED INTERVAL __ 8.2-136m
) ] ] FOSSIL
. § v ; CHARACTER
-4 - z S &« : H
§|_~ E§ § § 2 g GRAPHIC LITHOLOGIC DESCRIPTION £r E’g ; H g § & l:‘&mgv LITHOLOGIC DESCRIPTION
HEE 5l E LITHOLOGY 'Z|aR]z H He g B e
'S E 3 ] a8 g £71E Z H g EE s g
E |8 3 ;
s |8 § ; EAHEHEHE 3
F = ] . R
f = FORAMNANND OOZE to FORAM-BEARING NANNO MARL, ——— . NANND MARL [Section 1, 1340 cm], which is pale ofive (5Y &/3)
'l:‘__"_|:| «| 10YRS&M4 which ks pale olive (5Y 8/3) in eolor axcept for the intarvals 3—44 em ‘ 4= | B e e i st oo Tha Btsom
,,:'_—l-_r_-} {Section 1) — which it yellowish brown [10YR 5/4] and Section 2 N dr:|:|:|' g Svea it i R Bk by
== [ e B I S e S e e === I B FORAN-BEARING NANNO MARL makes up the remsinder of the
— —— Solor, us—-.:""'q:" | . core. It it olive (5Y 53] In color. Indistinet biack and grayish green
_:':'__':4 Sarnawhat cosrser layers, | &m thick, occur st Section 1, 22 &m and 89 _':|__.':+ 170G 5/2) layars occur thioughout,
_ e et S b ars potely i, e Section 1, 100 am—Section 3, 80 cm I soupy and fractured langh
z :1—_|_—|':! There sre dark layers (Hydrotrailyte?] st Section 1, 4044 em and AG === tudinally, In Section 3 layers are ditplaced aboct 05 em by  fracture.
] == . Section 2, 101 em. ==
2 I e e | _—i-—+;f' Coarse intervals enriched in forama are visible throughout the core.
:':‘:‘:i Coarse imervals enriched In forams are present at: I_—_'_ =
—— ] —— Section 1, 48100 cm and 130148 cm 1-0—|:+_—|_—1_ SMEAR SLIDE SUMMARY
= "':"_" Section 2, 1343 cm and 61-83 cm z Tty 120 150 247 3100
a =t Section 2, 96 em—Section 3, 14 cm = -|:+_'|':|:’ D D M D
e, Saction 3, 80-102 cm _ H Ot A
":‘-‘_-:__' ‘:: sy a3 % _':-i—_':!- | Other heary minarals :: il gn
g b I ey SMEAR SLIDE SUMMARY a = minersls BIA AVA 4EA WA
b === : == e
_:p:':':' 110 122 189 2101 330 385 = c i = | Voleanic gless (] W - - 2R
i = D M D M D M H — —— Glawconite - - WT: =
) ot Otz [T STy T, ST | H g Sy | Micranodules wo- - -
G e Frldspar wo- - - - = 4=t Carbonate unipec. LT S T
§_. ety Othor heavy minerals 2R 2R - - T - T L Y83 Foraminifers SiC 20/C 18/C 10
u = _Fn‘:, Clay minerals A IIA ZUA 20/A 26/A EE/A _"_|_+_+ 1" Calcarsous nannofossin 5004 35/A 35/A 4B/A
£ =T Voleanic ghass () ¥R WA VT - - T = —+ | Hydrotrollyte = - =
& T Carborate unspec. urowT - - R - ==ty
s i Foraminiters 10/C 40A 25/A 38/A 25/A SIC 2| = | CARBONATE BOMS:
5 =, =t Calewreous ranniofomsits  46/A 30/A 40/A 3MA 45/A SOVA g 46 === ; 1:20 em = 38% 2:80 em = 36%
i Hydrotroilyte - - - B¢ - - N uf 150 em = 52% 2110 cm = 40%
:'4—'—|_—_' | 5 _3-_—'1:;1 {36 ona BN, 2140 cm = 5a%
:’_.""..1.. . CARBONATE BOME: K = | 1110cm = B4% 320 cm = 44%
==t - 1:20 cm = 42% 280 om = 46% “'|:|:.E: 1140 cm = 43% 350 cm = 43%
4= 25Y 6/4 150 cm = 44% 2110 em = 47% -'I—_|:|— | 220 em = 39% 380 cm = 38%
= 180 cm = 47% 2140 cm = 50% 4= 260 cm = 47% 3110em=39%
™ 1= - 1110 cm = 41% 320em = 38% _1,__|__.':¢
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SITE 502 HOLE CORE [HPC) & CORED INTERVAL _ 13.6-18.0m
2 FOSSIL
% § CHARACTER
8 |=.lel4l2 z| ="
f'é Egé 1 Eg & P 1o 48 : LITHOLDGIC DESCRIPTION
2
E
MHHHE FiH
g ==
2 == FORAM-BEARING NANNO MARL which is light olive gray (5 6/2)
1—_|;+— to olive gray (5 5/2) in color, It is generslly homogeneous but thare is
+H— _|:' “mincr. taint layeritg.
n “4:'-'__-:‘:‘ Lo A black pyrite nodule occurs st 77 em [Section 1),
= %5 Light grayish green (10GY §/2) lamina are at Section 1, 83 and 105—
] oo | 107 em.
<1 7 " . Course intervals enriched in forams are prasant at;
i B Section 1, 20-76.and 106-132 em
a5 +== = Saction 2, 4865 em
= 10 4= - Section 3, 40-54 on
—‘ l' — *
o SMEAR SLIDE SUMMARY
= 177 1106 250 290
: o M Do D D
" == Quartz 2R T UT T
: 5 == Pyrite o~ - -
il - DOtther heavy mineraly L7 S Tx G T B
fl =X Clay mineral AUA ADIA MDA BIA
==+ EYE Voleanic ghess (1) -~ = - 4R
== Glauconite = - T -
== Carbonate untpec. i oyT - -
== . Foraminifers 00C I5/C 20/C BIC
{== Calcarsous nannofossils  3/A 40/A 30/A 36/A
; 2 ==} CARBOMATE BOMB:
"1_"':; 1:20 cm = 40% 280 om = %
= == ¥ 150 em = 43% 2110 om = 46%
== 180 cm = 53% 2140 om = 48%
H—I--I: 1110 em = 52% F20 cm = 52%
14:|-_+ 1:140 cm = 45% 350 cm = 66%
== 220 em = 42% 380 em = 8%
z J=t=— 250 em » 57% 3110 em = 3%
& =
H g =
Bt
e
=+
a =
3 oy i
8 -
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SITE 502 HOLE CORE {HPC) 6 CORED INTERVAL _ 18.0-224m
L FOSSIL
- g CHARACTER
8 f=,lu]z]e El g
3 EHEELIE o = GRAPHIC
13 'Eé H g 2 E"; '5" LITHOLOGY LITHOLOGIC DESCAIPTION
£71ET1E52|8184% ¢
T : HH §
o - ; o o
g FORAM-BEARING NANNO MARL which ia light olive gray [5Y 872
] to gray (5Y 6/1) in color.
The core i fainthy burrowed and mottied at:
Saction 1, 70-139 em
Section 2, 5564 and 70-110em
3 Section 3, 5080 cm
2 1 blebs, 1 i occur st Seetion 1,
E AG 141 cm and Section 2, 80, B2, and 108 em.
A grayish-green layer [10GY 5/2] which is coarser in texture ocours at
a Section 2, 5584 cm,
Coarse intervals enriched in Torams are pressnt at:
Section 1, 55-84 cm
Section 3, 5—40 cm
A faint dark lsmina occurs at Section 3, 24 em.
= o,
] SMEAR SLIDE SUMMARY
180 256
o L]
Chartz uroouT
Orthar heavy minsraly 2R 2R
§ Clay minerals B1/A B2/a
Voilcanic glass (it) - o
E| E Micronodules ur -
= g 2 Foraminifers wc &
_g lam Calearpous nannofossils  35/A  30/A
™
-1 CARBONATE BOMB:
120 em = 46% 250 cm=31%
1.50 om = 46% 280 em = 54%
] 180 cm = 35% 2110 em = 42%
& 1110 om = 40% 2.140 e = 45%
a = 1-140 em = 64% 320em = B4%
z 2 220 cm = 3% 350om = 63%
LY A 3
S
AM ~icc
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SITE 502 HOLE CORE [HPC] 7 CORED INTERVAL _ 224-268m SITE 502 HOLE CORE [HPC)] 8 CORED 1N"r£nvm. 26.8-31.2 m
b FOSSIL L) FOSSIL
7 é CHARACTER - ; CHARACTER
& |=ulelH 2| @ g |z l2l= 2| w
“I“g §§ £ g ; éi g g | Gmaemic f LITHOLOGIC DESCRIPTION. f-g- gg u g § . g | pameme, : LITHOLOGIC DESCRIPTION
N|IE|E| < E i NlZ < X B
g HHEHEEE EsEH g g3 |2 HEIHIHEE +FE
S HHEHHE 1 S 4F
AHHHE : BHHHHE TiH
e J H= =t 3
=== i =
g e gl e FORAM-BEARING NANHO MARL, which is gray (EY /1) in color, § j-l- —g'—j FORAM-BEARING NANNO MARL, which i light olive gray [5Y 8/2)
= indistinct gravish green (10GY 5/2) and black laminas neci thraugh- = ot o in color.
‘|_' ot i cos. P o FORAM NANND QOZE with & coarser textuse than the srrounding
5 = Faaint burrawing and mottling are present at: *:.:"_'F"" sediment is st Section 1, 30-80 cm,
- 05—t Section 1, 3060 om I'l-ﬁ—1.|:!._.+.|.. . Tha interval from Section 1, 116 cm—Section 2, 2 cm fines upwards
-|:l-'_,: Section 2, 28120 em ¥ I and s faintly laminated, mottled and barrowed throughout.
J==1 Section 3, throughout. = e = . 1 iodl b
2 1] s Section 1, 25-76 cm: i deformed longitudinally becsuse of finer e % 2 —| oction 2 ST amponid ek et :
4 1= damaged on retrieval. 5 = *| sven A NANNO MARL which s light gray (BY 7/1) accurs st Section 2,
L= Coarse intervals enriched in forams occur at: a H=—+| G1-100 em.
g 10 = _|:|- Section 1, 95150 am A In—'.|_|_|_ A VITRIC ASH which it olive gray (5Y 5/2) In cofor ia In Section 3
g J==t=y Saction 2, 108115 cm Ea --_'__A,:‘ - LRG0
. I—I—I:* A lage bumow with & black halo, spprovimatsly 1.5 cm-dlamater, H '-I:|_—|—I SMEAR SLIDE SUMMARY
= = —— is ot Section 3, 67 em and & distinet black layer, dipping st spproxi- o | o b, o A 160 180 295 342
g —|...|.1,:r matsty 10" is st Sectlon 3, 63 em. § _ _‘_—f—_._-f—_ L o o "
} E =" —— The interval, Section 3, 110 cm—7 cm in the Core-Catchar, fines E — —— Otz 2R XA MT
§ "'__'_ =l upward, and has & high foram content, £ ‘t'_ —— Pyrite - - 2R - =
J== fom Other heavy minersls 2R WT  UT 2R
3 = SMEAR SLIDE SUMMARY g Nl e Clay minerah /A 40IA 43A —
o _|_' '_|: oc,5 - b Volcanic glan {it) YT OWT &R esD
|_'+"_|_ o D E ‘_',_+_|: Micronodules - mw - -
== Ouartz wo- H T Carbonats unipac. - d& Y-
== Other heavy minerals ~ 4/R 2R B == Foraminifers (A 15/C BIC -
E J=== Clay minerais bl cuial x i Calcarsous nannofomils 40 40/A 40/A
2 = Wolcanic glass (1t} 2R 2R o 2 g
g A~ ) Carbonats unipac. -y "‘: = CARBONATE BOMB:
F -.,:L_—_'_—_ Foraminifers 15/C  30/A T e Y7/t 120 cm = 45% 2.78 cm = 45%
— -4—_‘: % Calcareoun nannofomsi  40VA  30/A ‘_: S 150 cm = 855, 2110 cm = 42%
- _|__‘t b —|—|— 1-80 em = 48% 2-140 e = 42%
n __|,:‘—_ CARBONATE BOMB: _i—l—i_—_ 1110 em = 53% 320 em = 46%
J|— e, 1:20 em = 87% 280 em = 47% e 1-140 cm = 57% 350 om = 45%
h=t= 150 cm = 42% 2110am = 42% L=t 220 cm = 38% 380 cm = 42%
= ™ b 180 cm = 47% 2140 em = 42% = Tt 250 cm = 47%
= A 1110 cm = 50% 320 om = 50% b ":..":
R 7 1140 e = 60% 350 cm = 50% ] ==
= 2.20 cm = 4% 380 cm = 45% =
S 4 250 cm = 8% 3110 em = 69% _4:*"_“:
% E £l lu 1777 i
| al |ms B i
] e ] == 5Y 62
= 3l ] =~ 3 3| =
: 2 St
. g H,
i 3 ===
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502 HOLE CORE (HPC) 8 CORED INTERVAL 31.2-356m SITE 502 HOLE CORE (HPC) 10 CORED INTERVAL 35.6-40.0 m
g FOSSIL 2 FOSSIL
; CHARACTER ” ; CHARACTER
T EHE El 2| cnarmic - EMAEE Z| e KA
E5|8 2 £l E LITHOLOGY LITHALOGIC DESERIPTION cclE3)| : e g e LITHOLOGIC DESCRIPTION
ZR| F He| & o H 2|, [BeE| 5 | wHoLooy ; -
= - e -
£ 13|82 g E L] = g E H E z g 2| = £ =
BHHHAT ] il MHHBHE TH
e
g == ]
= -:_:0- = FORAMBEARING NANNO MARL, which is light olive gray (5 6/2) 1 wvowo R AMABEA NG RO WARL Wit R B
R Pl ey o =1 arvd faintly laminated and mottled.
=== 1 coniine: na promipert. mdlmmittry. Msta ey 080 vy, T g ! Section 1, 57-80 cm consists of NANNO-BEARING FORAM MARL
l}S—"::"_""| oy gt [ 1UCY 542 et LAk, ambgit, | sY &2 which i defferentisted by its coarser texture, It has an indistinct lower
3 _-":“_‘_ -t — The laminations of the upper 50 cm of Section 2 are somewhat more L. Y contact snd well defined but deformed upper contact.
_-l— —— distinet, . NANNO MARL b present in Section 1 at 100 om scoording to s smear
1 H~— —i—_| ZEOLITE-BEARING NANNO FORAM OOZE occun at Section 2, 1 stide; but this sediment i not distinguished by sye.
z = D04 ol WAICH Spesi somwtuat R loduried: SO aurcumcig c/ Section 2, B0—120 cm hes a costser texturs but the tmear siide shows
= Tt * secbnans. ME - the intarval to be anriched in ciay,
§ s 1 ':: Seesion 2 filntly wiottied thecoghiutanc in Section . 1606 ther . ZEOLITE AND FORAM-BEARING NANNO MARL occurs at Section
2 Tt 806 Sieincs griyih o {100 12 lamlnga, 3, 25-26 cm in @ laysr which sppears morg indurated thn surrounding
3 === Inn Sectian 3 at 62 cm aceurs a distinct grayish groen (10GY 5/2) layer seeimant.
S = 105 o thick), )
3 = oA ks = suvman
T=== . : e SMEAR SLIDE v
x B ==t plebpispgu ] ek H 8 165 1100 2110 325
é o _:_:.,_"‘ Section 3, 88101 cm 3 J Ouartz 2 w22
T . : Other hoavy minerals T T WT AR
i  — SMEAR SLIDE SUMMARY i
1= TR . o Clay minarais A ATIA BTA IEA
@ | o s el at Volcanic glas {11} - 2R MR -
ot Zeolites - = = T
m Quariz Ur =
e == Other heavy minerals MR 2/R Corbonate uripac. - i - -
=
- Ciny minerals /A 27IA B : Foraminifars  45/A BIC 15T ISIC
2 2 i o e Valeanic glass (1t] F T 2l % [ 2 Calcarwous nannofossin 20/C 40/A 30/A  30/A
7 ""_' Glauconi 1 =
Z e iy w e i L CARBONATE BOMS:
5 .j":t__"’ Foraminifers 1B/C 3WA 160 cm - 41% 21100m = 59%
B pabim pud Calearecus nannofossils  40/A  30/A » 1-80 em = 57% 2140 cm = 50%
T o 1110 em = 48% 320 em = 30%
i et s CARBONATE BOMS; 1:140 om = 44% 350 cm = 47%
T . - -a2% 220 em = 47% 380 cm=41%
L e e’ 120 em = 47% 280 cm = &
2 = == — - - 260 cm = 41% 3110 em = 45%
= e 1,50 om = 4% 2110cm=51%
g = 180 cm = $1% 2.140 cm - 45% = ; 2480 cm = 40%
1910 om = 41% 3200m = 40%
e e i :
3 8 250 cm = 6%
@ =
E; 3 | 3
-’— ;—'—
} ==
= l=f=
Y] L] 5 b=t
AG|MG e s = ——
o -
B AG|amM Py
J E
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502 HOLE CORE [HPC) 11 CORED INTERVAL __ 40.0-44.4m SITE 602 HOLE CORE (HPC} 13 CORED INTERVAL 48.8-53.2m
o FOSEIL | FOSSIL
a E CHARACTER « |E CHARACTER
. o
REAAE z| 2 i.15TsTs
aRIEl = o] = - o &
TE E§ E g g !'l £z Lﬁ:‘:,":ga‘ LITHOLOGIC DESCRIPTION §|§ Es HEE !‘i g a: | BRARIE LITHOLOGIC DESCRIPTION
Rlz o
N HHHH R £ FE A HEEH R e e
= |8 [3]3)3]3 )5 FiH SRR Fdd
# |2]2]2]&8 ; 3 g @ |Slz|z[5]|m E
T { E 6y 612 FORAM-BEARING NANNO MARL. which i light ative gray {5 8/2) g 5Y &1 i RN AR
1 i nd faintly laminated tied thea : o -
g ] n :u.tm Bty Ui st v ughout L] 10GYEZ The core is gray BY 61) in colar with faint grayish green (10GY 6/2)
- Section 1, BO-136 om is somewhat coarser in texture than surrsunding - and bkack faminations and stling.
: e e The top of the core [Section 1, 0-37 cm) is disturbed and between
cg = R SR syan 20 and 37 am & grayish green (106Y 6/2] NANNG MARL.
g ] : " 1466 Grayish green (10GY 5/2] motties occur at 86 om in Section |
§§.: ! o L:ér The sediment in Section 2 a1 146150 cm is somewhat coarser in
T | 3% 1 = Quartz T taxture than surrounding sediment,
£132 i N Othar hosvy minerals T
¥ |Lu 1.0 — Clay minerals B2A SMEAR SLIDE SUMMARY
H J Veleanic glass (It] T 130 1120
g . Faraminifers 0T . ] 4]
Calcarsous nannotossils 35/ z Cuarte TR TR
=, A = ] o = Other hosvy minersis VT 2R
4G MG wlec] 4 CARBONATE BOMS: H] z Clay minerals B2rA A5(A
y 1-20 cm = 38% H o Valcanic glass (it} - T
| 150 cm = 40% g " Focarminitars sic 1iC
- 180 cm = 63% 5 Caicareous nannofostils  30/A  J8/A
e 5 CARBONATE BOME:
R
g 1:20 om = 49% 280 cm = 44%
H 1:50 em = 48% 2110 cm = 57%
180 om = 47% 2140 cm = 45%
& 1-110 em = 45% 320 em - 52%
SITE HOLE C| 12 CORED INTERVAL _ 44.4-488m ] el I:10cm « 5% :g G
£ RRACT & ggm:s:: :-nnu.:n-sa-s
& ; CHARACTER g om
- EMABE gl 2
oy = 2| =
VE 55 ig g é? 5l = Lﬂ'iu“&'gﬁv LITHOLDGIC DESCRIFTION
wS|2N|2| 2] < Z Hol g 2 " T
E |= [%]|E]|2 gzl S =
E R £ =5 i 3
ERHEIFERLE 3 E H 2
- Al 2 a
Z |a6|MG |cc ) . 2
= Mo core totrieved — Blostiatigraphy based ot yome sediments foursl &
E on Core-Catcher,
T
i e
E =]
£
= 3
-
u
g
Al
AGIMG =
‘.n’l
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SITE 602 HOLE CORE (HPC] 14 CORED INTERVAL 53.2-57.6m SITE 502 HOLE CORE (HPC) 15  CORED INTERVAL  57.6-620m
g FOSSIL -] FOSSIL
i g CHARACTER i g CHARACTER
g |= gls |l 8 ® |= [ w
E- 2% 2% - GRAPHIC 2 |ouw 28 gl 2 GRAPHIC
HEEE g F 31 £ £ | umiowosy LITHOLOGIC DESCRIPTION A E ;z = I LITHOLOGIC DESCRIFTION
§’g§g§§§§&= $FH HHEHHEE +EH
s g £ *£H N RHHEHE =
ERHEEEE 3 B HHEE E
§ FORAM.BEARING NANND MARL. which & gray (5 6/1} in color. g - e £ ORAMLBEARING NANNG MARL. which | PN
N N N J 2 + . gray in calor
5Y 81 A Beckiot 1 i Glckrbett 46l Sestian 2, 11250 oy e 00100 o & and has faint black and grayish gresn (10GY 5/2) laminations and
Whase the core ks not disturbed it s laminated and mattied, faint mor
ng.
SMEAR SLIDE SUMMARY Saioect, H-B0 o M medinpdy Sumced
180 Section 1, B0-00 om and Section 2, 140160 em ix rich in forams and
o somawhat coarser than the surrounding sediment.
5 1 Pyrite 2R it em 1 —— A pyrititerous nodule occurs in Section 1 a1 85 em.
= Othet hoavy mineraks uT z -1 . . \
H Ciwy minarshs A00A = #iom = A wmall fracture with approximately 05 cm displacement i present
Wolcanic glass (i) 2R 2 . g in Saction 1 at 130-135 em.
Zeolites T 5 L e e Thare is & artial void at Sectian 3, B0 em.
] Faraminifers 15/C § 1= -
Calcanotu il /A = -1
rannatesily § _I_J_i I SMEAR SLIDE SUMMARY
E 5 CARBONATE BOMB T, 15 ;m
z 120 cm + 49% 220 cm =64% ® £ gyt wo
& & 150 cm = 54% 250 cm = 47% ] S I~ L Ouartz ;W
5 180 cm = 49% 2.80 em = 55% & i Rt 2 SHott
i 1-110em = 47T% 2.108 om = 55% Tl By Cither heavy minerabs =
T 1140 cm = 43% -1 L-l— - Clay minaraly IWA ariA
e T Vaicanic glass (it} R R
e Foraminifers 20C 8/C
4 -] i et Caloarsous nannatossils  16/C 40/A
. - A
¢, § o o g CARBONATE BOMB:
F] L 2 ot 120 em=51% 280 cm = 44%
5 e 160 m = 39% 2110 em = 43%
Sty 180 cm = 53% 2139 e = 56%
= T _J._'I‘.J._' 1110 em = 41% 320 em = 46%
m,f“; & - LT 1-140 cm = 37% 350 cm = 47%
= = 220 em = 44% 380 cm = 45%
g _t e 250 cm = 48%
2 : =
: 2 iR
© s 71 .
i
_L._I__l...
e
aM T
3| L LJ._
E o J__L
i By -y
a -L_.I_'L'
i - -
AG|AM Sl ] I
s 4
-
o)

70S 4118



n SITE 502 HOLE CORE (HPC) 16 CORED INTERVAL  62.0-664m SITE 602 HOLE CORE (HPC) 17 CORED INTERVAL  664-T0.8m
(= g FOSSIL ] FOSSIL
i g CHARACTER 5 ; CHARACTER
18 |EuleT= z| w» g =y el z| @
e EH 218 2| = GRAPH Bull 5| &
' 'g‘ HHEER P it L . LITHOLOGIC DESCAIPTION ‘f% £ : i § §_‘ E| & e, L . LITHOLOGIC DESCRIPTION
w £ B 2
E E 5 H g g ? wl= E = "Ef = HE g § E =l = 2 2
Fole |gl5|3]= B g F o8 |El3|2]|5 =
EMHENEIEEE E = |2]2|2]|5 |8 E
g by FORAM-BEARING NANND MARL, which ii light ol (57 672}
Y 61 FORAM-BEARING NANNO MARL, which is gray (BY 6/1} In color B - . which is light olive gray
wnd containg faint grayish green (10GY 5/2) snd black leminations I By a2 In etor, snd moderately burrowsd and mortied,
and mattles Section 1, 11-96 e is disturbed.
Section 1, 7—88 cm is disturbed. A gravish grean (10GY 5/2) pyrhtiferous layer ocours at Seethon 1, 120
= cm.
Z SMEAR SLIDE SUMMARY Three indistinct vertical biack burmaws oeeur in Section 2 at 41-48,
N 106108 em, and T11-117 em
am o -
i z
Othar heaey mingrals AT = L] SMEAR SLIDE SUMMARY
Clay minaraly LHEY ‘3 1120 240
3 Voleanie glass (1t} 2R 3 1.0 et
Foraminitera e
E ; Caleareous nannofostili  AD/A : . :‘I':' ;g :::
2% Clay minerak A3A 3BiA
S CARBONATE BOME: ;
2 | = 120 em = 43% 220 em = 47% g va;:m: lass (10 ::_ t
g 160 cm = 43% 250 cm = 53% 5 Carbonate unspoc B
o 180 cm = 44% 2.80 erm = 50% g Foraminifers WC 15/
1110 .cm = 50% 2108 cm = 47% E Calcarsous nannafossils  4DVA 4D/A
-E‘P W & CARBONATE BOME:
= mik 120 om = d4% 220 em = 66%
- =l 1.50 £m = 48% 250 em = 46%
! 1.80 em ~ 56% 280cm = 47%
o/ 2 1-110 em = 48% 2110 cm = 53%
MG g 2 1-140 em = 60% 2.140 cm = 52%
& CLAY MINERALOGY [<2 umb: 1114 em
= ; lesss Smectite  38%
B = iilite 15%
AGlaM [ Chiarits  18%
3 Kaolinite  33%
ol A
]
2
Al
AGIMG (o
=
2
g
SITE 502 HOLE CORE (HPC) 18 CORED INTERVAL _ 70.8-75.2m
4 FOSSIL
v] ; CHARACTER
&
A M A R 2
So |2%1E 1 § 5] Ghamuc LITHOLOGIC DESCRIPTION
12 |28|5 H 45| £ | wrHowoey [
wI [ENIEle|S g Ha| ¥ = -
S HHE R ]
N ERHEHBAEE E ;
= - z T |a |&o =]
8 ey
] 5 H FORAM-BEARING NANNO MARL, which i gray {5Y 6/1} in color
= A, - anct modlerately burrawed and mottled.
iy ] 5Y 81 ) ] _
sl Py Section 1, 0~75 em is moderutily to slightly disturbed
¥ g St =
B g
oy el - I SMEAR SLIDE SUMMARY
nl I o Tl | 1.100
Z H T | o
3 bl I P Ouartz R
g =y = Othar heavy minerals "
H Bt Chay minerals BA
p L . Foraminifers BiC
_J__L- Calcarsous nannofoisls  40/A
F T
2 Sl B CARBONATE BOMB:
£l = i B, 1.20 cm = 48% 1140 em = 55%
o 2 = KT I, 1450 om = 42% 2.20 om = E6%
§ 9 p 180 cm = 43% 250 om = 52%
g d 4+ 1110 em = 64%
3 X R B
= L
@ B
2 N
T
—'.l_'L'
B Byl Ty
. B =g I
| A mt o
AG MG - [CC -
o
=

20§ ALIS
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SITE 502 HOLE CORE (HPC) 19 CORED INTERVAL  75.2-79.6m SITE 502 HoLE CORE [HPC) 20 CORED INTERVAL _ 79.6-840m
g FOSSIL 2 FOSSIL
o g CHARACTER o § CHARACTER
2 |= g z| 2 g2 |z 2] “
Su 3 R A Euwl®] 2 z2lg
TeleE|E a2 [BAE] 2 | e, LITHOLOGIC DESCRIPTION HE{HE é LE| | (e, LITHOLOGIC DESCRIPTION
gngnigjzggg "k e .uégwg.'gl:igg 3 ]
E |E g w = E | 2le 8 o ]
Fo|B HEL EI t E § Fla |2 H El c i
A HHEHHEE ] ERHEHHE T EH
R 81
-
£ b FORAM.BEARING NANNO MARL, which is gray (5Y 6/1] in color M L BY 64 FORAM-BEARING NANNO MARL, which is pale olive (57 8/4)
- and generally structureless. s to gray (6Y 6/1) in color, snd containg burrows, mattiing and indistinct
i This intsrval wat cored twice mt the first attempt had ro recovery. k] || L traieh groee 110G B/2) and bleck Inmina,
05— Saction 1, 080 em s highly disturbod and Section 1, B0~ 150 cm S 05— W Shotion. 3, 0 UKD e, Wi st Sopims: Shghty arie i
b slightly disturbed. 5 surrounding material
. ; i ) O ) ndistinet grayish grean (10GY o 5y &1 In Section 2 from 6070 cm the core linar is demaged,
MG il Y& 5/2) or black lamina which are displaced try micro-faults with about & — - A pryritie Burrow accurs at Section 3, 40 cm.
z H | 1 em throw, Na Corn-Catcher sample ws recovaned,
- 0~ Between Section 2, B0 om and the battom of the core st Saction 3, AG 10
g -] | 56 cm delormation consists of 2 materials which are ssnarated wer- " SMEAR SLIDE SUMMARY
i 7] | tically, 5 180 282 340
5 o D D
it | E Ouartz 2R 2R T
] Idlspas - W -
4 2 | SMEAR SLIDE SUMMARY 2 4
Q £ 2118 H el o o= W
e~ . 1 Othar hadvy minaraly uroouT =
i i “-‘n Clay minerals 458 BB/A BAIA
) | :N;" ﬁ' H Volcanic glass (It} wo- -
El= ] I i Carbonate unipec. wro- =
Bl 4 Other haavy minerals T g Foraminitess WC BIE  10/C
a w | Clay minerals 50/A >, Calcareous mannofossils  30/A  30/A  30/A
A | Forsminiters 10C %
'E Calcareous nannofosslls  36/A H CARBONATE BOMB:
< ;.f 2 ] | ey 2 1:20 cm = 49% 280 em = 47%
b . CARBONATE BOME: —1 1:50 em = B3% 2110 e = 44%
- 1:20 om = 52% 260 em = 45% ¥ 180 cm = 64% 2140 em = 40%
= 160 am = 60% 280 em = B5% AG] 1110 cm = 51% 320 cm = 47%
] 180 em = 54%, 2110em = 47% 7] 1140 cm = §7% 350 cm = 57%
-I - 1.110 om = 56% 2140 cm = 46% P 220 cm = 50% 380 em = 46%
1-140 om = 52% 320 em = BI% 280 cm = 51%
4 220 cm = 56% 350 em = 53%
g i o,
A -
Al
ks 3
- lood =
Al 2 = AG| 3
’m a Rlec 1
g
= af
AMIMG ”
b e
2

20§ 94LIS
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SITE 502 HOLE CORE (HPC) 21 CORED INTERVAL _ 84.0-88.4m SITE 502 HOLE CORE (HPC) 22 CORED INTERVAL  88.4-928m
2 FOSSIL g FOSSIL
o E CHARACTER - g CHARACTER
MEAABE zl 2 2 |z 0 "
ek |22 il = o E GRAPHIC oW # -4
12 ;§ HE E 31 Bl E uTHOLOGY [, f EHIRLOGICBERCHIPTON: g §§ g g E.. E E J?r'ﬁ.?&!ﬁv HTHOLOGIC DEMCRIRTION
HAHHEHH THE £ TH N HHEHFHE +1H
N AHHEH = fH A HHHE £ FH
- HEHHEH 3 s [B|z|2|3 FEH
z 2] g =]
£ H FORAM-BEARING MANND MARL. which is light olive gray (5Y 672) g T o
- in cobor and is faintly laminated snd motthed, _l..._'_.l. FORAM-BEARING NANNO MARL, which i light olive gray (5Y
% Skl d
E 5Y 612 Tha wpper 410 oo of Section | b disturbad snd betwien 86 mnd 106 cm 1) e 6/21 in color and contains faint laminae and prominent burrows.
the sactian has laminse smasred to 807 from horizontal, S Section 1, 035 cm is disturbed.
& Section 1, 60-B0 cm i very slightly daskes in color than the surreund. s —|"_g_"' Section 2, B8-113 om appeart to be coarser (0 texture than the s
ing sediment. 4 rounding sediment, but remaing undifferentiated by smesr slide,
¥ Section 1, 110-115 cm appesrs slightly cosrser than sisrrounding . -l'-_|_-' I Sectian T from 5570 cm the core liner was spiit,
sedimant e
Twe vertical black brrows accur at Section 2, 13-22 om. 5 -1-_‘_-‘ SMEAR SLIDE SUMMARY
In Section 2 ot 65-110 cm the bedding and burrows Wmesred 1o £ o= 260 2110
approximataly 70° from herizantal. 2 4 LJ_J oD D
= Mgt Cuarte - uT
Sections 2 and 3 ane moderataly burrowed, ﬁ B e e o
The cose liner i damaged from 130~ 135 cm in Section 2 _E — 'I'J_“ Pyvite 2R -
g . iy = Other heavy minersls  — VT
g § 3 L Clay minsraly 55/8 BNA
E SMEAR SLIDE SUMMARY > 3 B Nkt Valcanic glass 1) TL—
2 170 2100 = Ji] Carbonatn unspec. uT 2R
L2 o o L Foraminifers e 4R
oy Ouartz WA U B ol e Chlcarsous rannofonils 3004 25/A
] Feldspar UT - R
Other hawvy minersls 2R VT g = CARBONATE BOMB:
Clay minerals BO/A ATIA 2 i+ & 1.20 cm = 48% P aam——
2 WValeanic glass {ith - ur F4 {3 160 em = 41% 2110 em =51%
™ Foraminifers 6iC 2T > 2 i s 1-80 cm = 4% 320 om = 56%
Cabcarsous nannafossie  30VA 30VA 2 - L.l. 1110 am = 55% 350 om = 43%
E qa 1140 em = 55% 380 em - 475%
; - CARBONATE BOMB: by 220 om - 4% 2107 om = 49%
kS 120 am = 0% 2460 cm = 4% 5] -J.."'i, . 250 cm = 38%
“ 1:50 cm = 0% 280 em = 49% = z
1-80 am = 47% 2110 cm = 52% = N
1110 em = 49% 2740 cm = 44% 1
B 1-140 cm = 1% 320 em = 44% E - voio
220 cm = 4% i) S S
L 3 =y S g =
“ @ ‘-.I.
2 ] L.L
Al g 4
am| MG i s
3 e
g 3 I
e
2 gl
L -
Aot
2 il ‘I'..t_‘
g = s By
oo cc LT
8 A
8
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rS_ITE 502 "HOLE CORE (HPC) 23 CORED.INTERVAL 92.8-97.2 m
2 FOSSIL
- g CHARACTER
g |2 ET=Te £l &
ex 2212 5] = gl & GRAPHIC
12 15813 B H g-! £l £ | umHouogy | LITHOLOGIC DESCRIFTION
SAHHH AR :
 BHHHE :
g |8 8 B
4 g{ ==
8 g FORAM-BEARING NANNO MARL TO NANND MARL
= - z i & The core i light alive gray {5Y 6/2) in color with mingr areas of pale
2 5 =g alive (10¥ &/2). The sediment is siructurslen in Saction 1; Sectiom
i 71 £® g E 2,3, and & show faint Laminie, mattling, and bermows,
b = -
B E £=4 The burrows are mare apparent in lighter cobored sediment {10Y 62},
- 3 g £ i 8Y 6/2 In Section 4, light coalored laminae (10Y 6/2) occur at 93, 99, 104, and
1 j 2 3 E : E 114 em.
sy &
] SMEAR SLIDE SUMMARY
¥ H izt 2100 360
. € % o
1 EE ; i Cuarte LT
4 . Other heawy minersts 1T 1T
_ Clay minarals BIA 420A
& — Volcanie glass (it = ur
o i - - Carbonats unspec. 2R -
z L Faraminifers AR ISIC
= . I Caleareous nannofossite 25/ VA
g oty 107 872
3 4 F1 CARBONATE BOMB:
. 220.cm = 40% 380 = 40%
bt 260 cm = 4% 3110em = 43%
el 2.80cm = 30% 3140 em = 45%
2 14, 2110 cm = 40% 420 cm = 43%
o - 2140 cm = 45% 45D cm = 4B%
o 320 cm = 40% 280 cm = 37%
aG . 350 cm = £7% 4110 - 4T%
=4
1=
§ BY 8/2
5 ‘I-_I_
E 1
z 3 -, 4
2 3 4+,
o - A
= ] % B
Tty
g = 1oy &2
=
v =
3 ]
.-L:t.l
4+ =
A B,
S
- J_.J.
Jra] sve2
.I_-‘
o
: L
8 i
4 L
-
e
===
Mo e, 10 62
Je=
4 = = -
T
o
e S -
G| __._t > s
@ Hrd=] | BY &2
] b i - |
4
Al N
M Rlee )
M - by 122

SITE 502 HoLE CORE (HPC] 24 CORED INTERVAL 97.2-101.6 m
= FOSSIL
£ CHARACTER
E O
= E b} F4 “w
ze |B% H K 2|5 GRAPHIT ;
'2 IR R d5| £ | umiorocy LITHOLOGIC DESCRIPTION
S AHHEH RN +TH
SR HEHHEB : H
g |2 = & |@m o
g i7=
& FORAM.BEARING NANND MARL, which is light olive gray (5Y 6/2)
_-0:‘_,
in color,
EY B2 Section 1, 0= 110 cm iv disturbacd.
"_:I'—I- Indurated laminse occur st Section 1, 146 cm. They are .76 om thick
L and black [2.5Y 5/0) in color. Smear slide shows them to consitt of
-:‘_. - ash, pyrite and reclite companents.
1 -:':'_ The sdimont i generally structireless, but containg some faint mot:
‘:':e tling and burrowing.
--|—'|-|
10—+ — SMEAR SLIDE SUMMARY
+-4 -~ 1145 348
AG = 0 o
5 L Quartz t:: uT
e F . Faldspar 1 -
& & = Byrite sC 2R
E s{'_' F— Clay minaraly 420A BOIA
4= Valeanie glass (1) e 2R
Zeolites BC -
Carbonate unspec. - 2R
Foraminiters 1B/C 18/C
o Calearsous nannotossils  20/C  20/C
s CARBONATE BOME:
1:20 €m = 46% 280 em - 45%
L E 2 150 cm = 41% 2110 em = 45%
g 2 180 em = 44% 2140 om = 50%
28 1110 em - 47% 320 cm = 7%
a pr aG 1140 cen = 41% 350 em = 46%
= 220 em = 41% 380 cm = 46%
s 250 cm = 15 3110 cm = 0%
g
g
3
Al
M| MG 2
2
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SITE 602 HOLE CORE [HPC) 25  CORED INTERVAL 101.6=106.0 m SITE 502 HOLE CORE [HPC) 26  CORED INTERVAL 106.0-110.4 m
9 FOSSIL -T ;! FOSSIL
- E CHARACTER ; CHARACTER
g |z leg]=]2 z| @ »
CNEHHEIE gl & GRAPHIC M EMBE Ele
I z ?_i 1 E | umowcy g LITHOLOGIC DESCRIPTION e e § ) LITHOLOGIC DESCRIPTION
2312V 5| 319|655 2 ++=H wilgN|Z(2ls(e[EY2] £ FEER
R HEIEE 2F £ 3 ; I HETE i g* =
= o - z =
ERHEEHE o o Rt EHEIHE Eﬁg
2
=z FORAM BEARING NANNO MARL. which s light alive gruy (5Y 2 Vo &Y 61
L €72) i eolor, |t i generaily wructureless, but containg wome fain bur. g ey NAMND MARL which is gray (5Y B/1) in color, It i generally struc
rows, motthing, snd laménss. Famit Zoophyoos burrows oceut in Section - iy turelass with necasional burrows and mottling.
A 1‘-_._ A small pyrive nodule oozurs at Section 3, 22 em
Section 2, 50-75 em and Section 3, 55-BO £m consint of wightly a5y
Y darker [olive gray [5Y 5/7) sediment which is NANKNO MARL ‘-.L SMEAR SLIDE SUMMARY
In Section 2, 76160 cm the sediment is dightly lighter in calor baing jj._‘_ 270
light gray {5 7/, 1 L o
-1 ‘_A. Pyrite R
SMEAR SLIDE SUMMARY 5 et Othes haavy mirwrali  2/R
2100 370 ol e Clay mirerals 6217
o o N Volcanic glass (i) ¥R
Quarts T - = Fa Carbonate unspec. 2R
= Pyrite - 2R = fie Faraminifers 4R
Z Oihes heavy minevals 2R 1T = s Catcarpous nanpofosin  25/A
8 ™ Clay minerals EI/A SH/A 2 IS oty
3 o Volcanic glass (it} VT 2R E o L, - CARBONATE BOMB:
‘E 2 Carbonate unspec. - AR = i iy 1-20 em = 49% 2110 em = 47%
Foraminifers 1B/E AR 0 Pd 150 om = 50% 2.140 cm = 34%
Calcarnous nannofossile  30/A 304 e 180 o = 5% 320em = 41%
g 2 o e 1110 em = 42% 350 cm=37%
2 CARBONATE BOME: e 4=y - 250 cm = 38% 380 em = 37%
1:20 cm = 38% 280 cm = 42% i 280 cm = 42% 3110cm = 38%
150 cm = 54% 2110 gm = 53% o s
BY &2 = i
w 1480 e = 47% 320 £m = 44% N g
1110 em = 60% 380cm = 41% i _ e
; 1-140 em = 52% 3110 om = 46% i Py
&= 2:20 om = B5% 2140 cm = 58% = Al
£ . 250 om = 47% § _J__I_
B L sY 7 % A
S
E i L
; T
£ 2 — = oL
“ 2 Z o
g -] 1
=
&Y 82 T
_t.l__
- i By
I 3| TR A
T
*| eve2 5 -
-1 a4
!‘ i e s
s
g -
2 5Y 612 2 4,
Al 1 lam| aG CC| 4 ==
ammac o I__ §
g ||
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SITE 502 HOLE CORE (HPC) 27 CORED INTERVAL 110.4-114.8 m .SITE "502 HOLE CORE [HPC) 28 CORED INTERVAL 114.8-117.3 m
= FOSSIL 2 FOSSIL
z CHARACTER z CHARACTER
§ 3 ME z| m g = wTs 2 z| ®
=] 8
R 3' H F 2 2| £ Fnartic LITHOLOGIE DESCRIPTION e |2 § ALK |2 & GRAPHIC LITHOLOGIE DESCRIPTION
I g A 3 2AE]| & LITHOLOGY b “ bg 11 z Ez| B =3 LITHOLOGY o
A HHHH TR =Tk £° (2715 5) 2| B [5sl#| & +
=18 15|35 |= g E i = § FHES 2 H SE = !
= [2]|2]3 |5 (48 3 “ z |2)= A 3
g BY 61 § ':-L- - Y& ing shades of li BY &)
=8 z .~ . NANND MARL, containing alternating of lighter
s FORAM-BEARING NANND MARL, which (s gray (5Y 6/1) in color, = H s At .
with very faint mantling and burrawing. _:_l_- BY.8 and darkar (5 5/1) oy, Very faint laminse and mottling are pruur:-
VOLCANIE ASH AND NANND-BEARING FORAM MARL is present z Bl = v Section 2 may be disturbed 04 a vary faint flow structurs may
im an sporoximately | cm thick layer at Section 2, B3 om, ; 05—‘-4—. L presant.
2] 3 . TE sY e
= SMEAR SLIDE SUMMARY = SMEAR SLIDE SUMMARY
= 7 230 263 1 A= — 190
E D D 4 o
iy - Pyrite W R 4 | Bysn Pyri 2R
£ 1.0 Other hesvy minerals 1T — e P iy Cther heavy minerals 1T
r ] Clay minerals SO/A A5/A - L Cloy minkrs 82A
£ | voID Volcanic.gins (i) 2R W = "1._._. Volcanic glass (it} ]
g T Zualites = . § 5 =t &Y &1 Carbonate urmpec. ET
E Carbonate unpec. 2R~ = R Foraminifars 4R
2 - Foreminifers VG 2E/A e B el o | s nannofossils  25/A
= Calcarsous nannofomslls  25/A 15/C = § e
s E ¥l £ J CARBONATE BOMB:
« CARBONATE BOMB: = Jo 5Y 61 120 em = 55% 1.140 em = 38%
o 2.20cm » 32% L 160 ¢m = 40% 2.20 cm = 20%
250 em = 34% 1~ 180 em = 20% 2.50 cm = 34%
s 320 cm = 3% 2 4 1110 om = 34%
] 350.cm = 33% B
2 . “ -
E -
£ g— g : e
L il m - N
= d M| AM cC -
g ~ Voo
w .
3 -
=
'.!'.k
24 voID
Al =
cM{MG =
™
o

20§ 9.LIS
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SITE 502 HOLE CORE (HPC] 20 CORED INTERV =
T v AL 117.3-121.7m SITE  B02 HOLE CORE (HPC) 30  CORED INTERVAL  121.7-126.1m
£ CHARACTER 2 FOSSIL
E |3 4 CHARACTER
8 |z lez]e z| » £ |2
T g g\t § F 2 5 5 aeame LITHOLOGIC DESCRIFTION §.- Bul®| 2 g gl 2 GRAPHIC
s HE g 2 : g 235 'E LITHOLOGY B 12 EE i g g ; ﬁ: 5| & | umiolooy LITHOLOGIC DESCRIPTION
z2 | a " wi|ENIZ] S ]2 "
|5 |z 2 BE = 7573 2 wl £ o
o = - (= = z| 2
HHHES 3 *Esseigg g
5 = s |Slzle|c|ae E
b = = p
& T 2 8 By
-'-_J_‘- Jr— FORAM-BEARING NANNO MARL, which |+ gray [5Y 8/1) In color = 4= NANNG MARL. which is gray (5Y 6711 In calor andt generally wruc:
S R with mattieng end burrows throughout. .t-I-J tureless, but faintly mottied and burrowed throughout.
“'_l_-L In Secton 1 at 116 cm a pair of grayish-green (10GY 5/2) laminan ‘*I.'A.L A pyite nodule [ = 1 om dismator] with a black hato oors st Sec-
D.S—',__‘__l_ ocous which conyist of pyrite-bearing calcarous clay. 05— = | Vo 2,3 em;
"-LJ- A prominent burraw with 8 helo i present at Section 1, 126 cm. -|:-I— Section 3, 33-50 cm 5 3 slightly darker shade of gray (BY 5/1) and
1,4 ' -, conuists of CALCAREOUS CLAY
GE 1 wil s In Section 2 from 80108 cm 8 NANNC-BEARING CLAY occurs 1 1=, Secticn 3 ¢ " -
T which & gray (5 5/1) in color. This shade i siightly darkar than _t-i-_‘ BY B/ i A
T4 sunrounding sediment and contains 5% vitric ath, Z 'I—-L-l "
10 1| Section 2 ot approximately 70-80 and 104114 cm contains a sat of B a4+ SMEAR SLIDE SUMMARY
A conjugate fracturs. § _F’_‘_" 24900 339 345
]_-'-_I_ Section 3 from 42 em 1o the bottom of the core i disturbed by *'f 5 _L_l_" pi. O B
- in". § e Cuariz T = -
e -3 b St Pyrine YT 8D AR
g =i SMEAR SLIDE SUMMARY g & —t—‘~ g Otherbewvy minerslh 4T — AT
2 s 160 1116 2900 E 5 | - Ciny minerals B2A - B4A
o b o o & 4 Zealites 7 S
gt Quarez o= | +.4 Casbonate unspec - - T
_‘.._L..L Pyrite uT 8/C A a = Foraminifers AR - 3R
= E b -I-_L Dther heavy minarals YT uT 2R —".I_J careous nannodossils VA LT 200C
= s Clay minerals S0 BA BBIA @ Ll
E o d—_‘_J- Voleanic glass it} - WT &I E "L-‘- CARBONATE BOMB:
] - Zeolite I g 4, 4 1:20 om = 42% 280 cm = 50%
£ s .‘.“’ﬁ 2 1] Carbonate unspoc. wT - m T 4 150 cm = 28% 2110 em = 57%
S - . Foeaminiters sC SC T > 2 S 180 e = 45% 2140 cm = 57%
E | 4 - Calearsous nannofoslls 3S/A 16/C 20iC 5 = 1-1100n - 47% 320em - 3%
4 o | BYEn 1 1:140 om = 46% 350 cm = 3%
L = CARBONATE BOMB: — L . 220 cm = 3% 380 cm = 34%
1y 120 em = 30% 280 cm = 285 s . e 2500m = 7% 3105 em = 46%
A 150 om = 9% 2910 ¢m - 26% 2 14
1] 1110 em = 34% 2140 cm = #6% § 4
g Sk 1140 cam = 42% 320em « 5% 3 ey
2 gl 220 em = 24% 380 cm = 34% ] g B
z A = 44 260 em = 28% P = 1
3 G Y BY 6/1 =]
£ Pl gl 1 =
-] o
q‘u_-l- 7 L.J_j = B BY &/1
3 1= 3| oo |
ol quo 4
= 4=, 4 Byl
B gy -
= BY G/1
E ToiH Jt—'—j
) P Sttt Bt
o B B Y oy cmfam =
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502 HOLE CORE (HPC] 31 CORED INTERVAL _ 126.1-130.6 m SITE 602 HOLE CORE (HPC) 32  CORED INTERVAL  130.5-134.9m
FassIL g FOSSIL
Z CHARACTER i ; EHARACTER
MBI HEE H g |z ] z| w
228l & gl & GRAPH Bul2l3) 2 sl =
=§ i £ H g g} E E L‘YHOI.C:sf A L LITHOLOGIC DESCRIPTION SE §§ ; E i 3 £l & l_ﬁ':.mm‘, . LITHOLOGIC DESCRIFTION
E |5 g HEE = g I R 2 ]
BHHHH =i A aHHHE T
35 & |2|=z|=]|5 a8 E
2 2T _:___ﬁm__ | sven
] MANND MARL. which is gray (BY 6/1) I color snd extensively mot- 2 4, NANNO MARL, which is gray [5Y B/1) In color and thoroughly bur.
shead aind brsrowed. s sy rowed and mottled. Compoie burmaws are present,
Section 1, 108-118 £m consists of PYRITIC CLAY, which ks grayish 4y B In Sectian 1 wt 95-103 cm s an indursted PYRITIC ASH which ls
z P aroen (10GY 52} in color PO blsck in cotor. A ZEOLITIC CLAY which is alive grey (5 4/2) in
2 calor is found directly sbaove the ash at 5255 em
In Section 2 at 14 and 48 cm thers are prominent hurraws with halos. lad +; 4 BY B/ z o
5 < gl By In Section 1 gt 128130 cm & second volcanic ash which i dark olfive
lam 1 A smad| pyrite nodile oo i Section 2 a1 116 cm, o 1 -_‘_J_ sray IBY 372} in eolor it prasent
A faint grayish green |10GY 6/2) lamins toours in Section 2 at 107 em. —_ MP L Iy A Zoophyeus burrow i present in Section 1 at 111 em,
Below Sgction 2, 125 cm the core gradually becomes darker in eobor % —;LZJ.: =
1 2 -
wml= ey ) £ LSS g 1 SMEAR SLIDE SUMMARY
L, o | 0GYER2 SMEAR SLIDE SUMMARY g T P 5Y 6 183 1100 1128 2100
E B 1115 2118 E |_ p D D D
o o = = — *svae Cuartz - - W oW
% g Duartz - uT g ) ..._‘__1_ Faldspar - - 2R -
= Pyrite BIC TR 5 = e ol Pyrite S/C 10/C B/C R
g W - Other heary mineras = VT o 4y Clay minerals WA - T 8s/A
5 pes) Clay minaras 1o S1A 1 Wolcanic glass {ft) B/IC  S0/D 4ZA R
= Vioicanic glasa (i) 2R AR E ‘_l_""" By 51 Volcunic gles {dk) - - ¢ -
¥ Zeolites ur - 2 T Zoolites BEC - 0C 3R
Carbonate unspec 2R 2R 2 T Carbanate unspe:. - = =
pe] BY 81 Foraminiters HT 4R = = e, Foraminifars - - T AR
= Caloaeous namnofossils  2/R 30/A g e Colcareows annofomsil BIC  —  BIC 30/A
z ‘_|_"L' Mica - - aR -
A 2 CARBONATE BOMB: = 2 T
E 120 cm = 43% 220 cm = 3% = 4 CARBONATE BOMB:
150 em = 30% 260 em = 37% 4= ] 120 em = 24% 220 cm = 17%
180 em = 37% 280 cm = 24% [ 4= . 150 em = 21% 260 em = 10%
= 1108 e = 10% 2110 cm = 37% L 1480 om = 18% 280 cm = 17%
* 1111 cm - a5 2140cm = 12% @ j e 1100 om = 1% 2110 cm=13%
I~ 1.140 em = 30% 320 6o = 24% ‘._I_J_ 110 em = 171% 2140 cm = 26%
_ » AR 1140 gm = 23% 320 em = I
£ 2 5V 41 CLAY MINERALOGY [<2 im); 1.92 em -4
: i 2 A
g Fiq Smectite  GO% e s =~y 1
=, - . Ihite 10 = B J-J_
o Chlorite 1% FM
™ A AL Koclinite 2% AN o3
g X = o iy
- ] -I_,.I.._
oMl am cC T
g
g
SITE 502 HOLE CORE (HPC] 33 CORED INTERVAL _ 134.9-139.3m
2 FOSSIL
» g CHARACTER
§:— GulEl2 i gle GHAFHIC
1 g .;é £ g § A [ LITHOLOGY : c LITHOLOGIC DESCRIFTION
3 g !‘ g2le i Hu) 2 e 5
=18 [3|2)8|% 58 FiH
=z |2]3]2|5|2g =
2 Ol
8 —“=
B 4t FORAM BEARING MANNG MARL, which is gray [5Y 6/11 in calor
" u 1"'-L"' BY 6/ and Hintly burrowed and mattled
£ -.I_'L_l_ In Saction 1 &t 141 om there is a prominent turfow with & grayuh
2 o5 _u_-‘-_‘_‘- green [106Y 5/2} hala,
g -L_tJ. SMEAR SLIDE SUMMARY
% A 1| s 100
e Taes % Cuartz Wt
& b el B Pyrite 2R
= 1.0 —-J-_L-l- Other heavy menerals T
E Fhagatt Clay menerals 4174
= S e Volcanic glass {1t 2R
3 oy Carbonsts unipec. sic
B e et Foraminifars aic
z _’3 T oty Calcwreous nannofossits  4Q'A
3 = |
i Al 4 CARBONATE BOME:
a2 Ma| o - 120 em = 37% 1110 om = 42%
@ 2 P 160 £ = 43% 1140 cm = 3%
% B e 180 cm = 47% 220 cm = 48%
el e e a5
)
B
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CORED INTERVAL _ 143.7-148.1m

SITE 602 HOLE CORE (HPC) 34  CORED INTERVAL _ 139.3-1437m SITE 502 HOLE CORE (HPC) 35

FOSSIL FOSSIL
CHARACTER CHARACTER

GRAPHIC

GRAPHIC
LITHOLOGY

LITHOLOGY

LITHOLOGIC DESCRIFTION

ZOME

uNIT
FORAMINIFERS

BIOSTRATIGRAPHIC
ZONE

LITHOLOGIC DESCRIFTION

SECTION
METERS
UNIT
BIOSTRATIGRAPHIC

TIME - ROCK
SECTION
METERS

TIME - ROCK

NANNOPOESILE

FORAMINIFERS

SUB BOTTOM
DEPTH [m}
NANNOEOSSILE
AADIOLARIANS

SAMPLES

DEPTH ml

SUEBOTTOM

DIATOMS

BRILLTHG
RAMPLES

20§ 4.LIS

139.30
i
14370

NANND MARL TO FORAM-BEARING NANND MARL, which is
gray (BY B/1 and 5Y B/1) in colar and generally structureless, but
with occasional burrows and mattles

b

NANNO MARL, which i gray {5Y 5/1) in colos and generally stroe
turebeis, excopt for some burrows and mattiss

Y

H

SMEAR SLIDE SUMMARY
1110
1]

l_

The liner i damaged in the intarval 0-33 em in Section 1.
Below Section 2, 138 crm the seiment 8 disturted by appasant flow-n.

;
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T r' (]
it

ol
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E

h

BY &1

SMEAR SLIDE SUMMARY
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Othar heavy minarsh
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Wodcanic glass {dk]

240 200
o o
2R T
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- 2R

P

Y5 o
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DOher heavy minersly
Ciay mineraly

Velcanic glass (ir]
Carbonats unspoe.
Foraminifers
Calearsaus nannofossils

CARBONATE BOME:
120 em = 28%

2R
1T
ur
B1A
ur
2/R
2R
30/A

145.20

Carbonate unspec. 3R SIC
Foraminifers ¥R C
Calcareous ninnofossils 25/ 35/4

¥

1-140 em = 32%
220 om = 34%
250 em = 26%
280 cm = 26%

early Pllocens
G. twmids [F}

150 om = 21%
180 cm = 27%
1-110cm = 30%

i
!

Cormrofichus scutus [N]
140.78
"
EEE
L 1

s

CARBONATE BOME:
&Y 5/1 120 om = 47%
150 em = 26%
1-B0 em = 40%
— 1110em = 31%
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FF
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SITE 502 HOLE CORE (HPC| 3B CORED INTERVAL  148,1-1525m SITE 502 HOLE CORE [HPC) 37 CORED INTERVAL  1525-156.9m
[T} g FOSSIL
; CHARACTER « |E CHARACTER
o
" - @ z "
R EMBE il g M EMEE S| & | caaemic
“I-'i gg H g g Ei HE (Grarnic:. | g LITHOLOGIC DESCRIPTION ,% :E £3 % it El 5| £ | umolosy |, . LITHOLOGIC DESGRIPTION
N HHEH TR £ 1H MEHHEH TR T EE
18 |5 HEE ;5 E & i "olg 1El5)2|2 55 E §
s |8|2]|3|5 |28 3 " m_ & = ity
1 - 3
2 ﬂi.;_ NANND MARL which it gray (5Y 8/1) m color and mattled and bir- 21 = CALCAREOUS CLAY: TO NANNG MARL, which I gray (BY E/1]
2 T, towed. Mangangse micranadules are present. 3 Bt E S in coler, mottied and burrowed. Micronodules are present, This interval
1 Zooghycus burrows occur b Section 2, 91, 108, 110, and 113 em, i g Bl wan cored twics @ no recovery was achisved on the finst attempt.
-"'.l_ BY 61 = | == i Setion 1, the follawing disturbances oceur: 0-35 em it disturbed:
os— SMEAR SLIDE SUMMARY £ 05—l 35-100 cm Iy spgwoxkmately intact; at 103 e is @ deformed color
z 4= 174 2 B contact, 103130 om appears intact; and 130150 cm s disturbed,
" Jits L 4L Section 2, 0-42 em is disturtied, but below this leval the cars appean
g 1 "_4_ . Quartr uT 1 _._L_l. 19 b Inmact
B = ! E Pyrite 1
H S Other hawey minerals  B3A .
Teer! Carbanate unspee 28 : NPl St ¥ . BMEAR SLIDE SUMMARY
§ L I i - 1100 290
E T Focaminifers W % '-—L-LI &
B T, Calcareaus nannafossili  30/A 31 | o b
: -+ ] A Cuarz ur oM
$ 4 CARBONATE BOMB: ~+iH Pyrite 2R AT
4 180 cm = 41% 5 4 Cther hewsy mineraks /T
g 2 _L'L 280 cm o= 3% = o o B Clay minerals BOA B2/A
5 g Bl = A E: ] N gt Volcanic glass (it] WT ¥R
2 § ' § s | & et Voleanic glass () S 7
= 1.+ I T Carbonate Lmpec. sC  SC
2| & L g e Foraminilers T WA
=la | 4 = Calcareous nennclossils  20/C  25/A
o & Gpi
].l_ i g CARBONATE BOME:
L z - 180 cm = 3%
4+ E 2 - 280 cm = 17%
2 I e H Sk
T 5 B .
Iy -+ * i 4
= = o b b
3 e 2 [t 12 E
§ B M e 4
e g By B B i
- o b =
ky L 2 = i oy
2 il S
] 5 —" 2 =
= L=
ala j - A/l EE ey
fe = CM MG &) "
Al 3 = M F
CM| Ma —lcc] R -
&
&
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SITE 502 HOLE CORE [HPC) 38 CORED INTERVAL 156.9-161.3 m SITE 502 HOLE CORE [HPC) _ 40 CORED INTERVAL _ 165.7-170.1m
g2 FOSSIL 2 FOSSIL
A 5 CHARACTER s ; CHARACTER
g leulzla zl e g l=.lel4 @
3 w o
SHEHHE g 2l e LITHOLOGIC DESCRIPTION A 2 g g | Gnaemic LITHOLOGIC DESCRIPTION
HtIHE ol & HiE H 5 oLOG
£ e8] 82 g gl g S ERHEEH R +TE
anigas T—E-'QES 3
& |22 & ||| |5 |38 I &5 5
. |
8 <+ - e i o B
8 _'-l-_‘_ s— -L_L_L 5Y 6/ NANNO MARL, which is gray (BY 6/1] in color and structureles,
- I NANND MARL, which is gray (5 B/1) in color and ganerally struc: - -I-—L.A. wxeent for some matiling and burrowing. Large white forams ate dis-
- turaloss sxespt far some mattling and burrowing. Micronodules of z TS persed thiowgh the sediment and are visible by eye.
£ ” ".I__._ sY 81 Mnl?) are pressnt. s N -1 . oY ER Saction 1, 0—20 cm is intensaty disturbed with the uppsr 18 com & result
0 s TORYA e I e of downhols contamination.
he)
T EMEARRLION IR g == 1 [:“ % In Sectian 1 & black pyritic volcanic ash oceurs st BB—50 em; an ashy
1 R 260 [ 1 "y 1 s calcarsou chry, olive gray (5Y B/2) in color B m 47-50 cm; and dis-
3 4 o E g |4 "] _svsne persed ash {upper and lower contaets are diffused], olive gray (Y 5/2)
] 4 :"ll'" 3“4': & i IJ_ 1 im color i at 7180 em.
yrite 1
'f 10 *‘-l_‘J' Othar heavy minerals "T 1.0 — J'_l_"' . SMEAR SLIDE SUMMARY
f il Clry mineras BIA S 1 176 1100 1148
g3 Valeanie glass (11 " E e B OMEeB B
A2 Carbonate unspec. ;: s 5Y 51 Ouartz - = = ot -
nifn . - - 5 v
4o ::m anaossis  307A x| = o R Feldipar T
g -+ careous nanna g|d g ) . Pyrite SiC WC - YR -
| d o J = B ""'_l. Clay minerals B -  AWA SHA -
£ * - CARBONATE ROMS; = & Valcanic glass {it) 504 BUD A 2R -
E e 180 cm = 20% e Volcanic glass (dk) - = W= -
44 260 cm = 42% iy Zeites we - wroam -
4 £ ) Carbornte unmipec. 2R - A VA -
K . T 3 2| LAl Focaminiters ¥R - UT S/C 100D
& 2 ".I_'L . § . .L-L Calcareous nannaloasis  20C  — IS/C WA -
g _“.n_: i ] B Mt CARBONATE BOMS:
g EENN | | B L 180 om = 32%
i L it “ lom|mo 2 iy 280 cm = 25%
; b
o R - ]
o =
2 L
AMEAM cc g
'Y SITE 502 HOLE CORE (HPC) 41  CORED INTERVAL 170.1=-1745 m
e o FOSSIL
- " é CHARACTER
§_ HEE gl 2 GRAPHIC
SITE 502 noLe CORE (HPC) 39 CORED INTERVAL  161.3-1657m s |E8&|s §lel e LITHOLOGIC DESCRIFTION
TER | 215813 & £ LITHOLOGY |,
o = i NEZE| 21« a2l w 2 "
v |E L‘Magi%%in H g 3 g g g gE i B 5
& =
§+- Sulf]2|¥ 8| g GRAPHIC = L LRLL 4
12 .;é . g E 45l £ | umoLoey . J LITHOLOGIE DESCRIPTION i volo
wS [N Z C
= g )= = 4] NANNO MARL, which s gray (5Y 6/1) in color, mattiad and faintly
E |k 38 =
e |s B Fi = 44 burrawsd with Mn[?] microncdules throughaut.
2= £ 4 T A Section 1, 10-130 intensaly disturbed and e down.
n ¥ Saps 0= cm it by distu and appeart o -
E A hale ination.
8 1 NANNG MARL, which is gray (5Y 5/1) in coloe and generally strue- E 05— - T
= B tureless, sxcept for some faint morling sng burrowing, Occasional & 41 In Section 2 a1 18 cm the sedimant Ium grayish green (10GY !m
o 4 white specks of microcrystalling carbonuts sre stk present 41_4' BY &1 in color. It remains a NANND MARL, which b structurelos, with faing
z 0 BY 61 § ] ~.J_'L e and mattling. become less
H 0.5— SMEAR SLIDE SUMMARY H 0 P 3 A black pyritic ash grading upward into narmal sediment occurs in
ﬁ 1 170 1760 -f -L_L o Section 2 &t B3-76 cm. Within the ssh layer there it an inclusien of
: o " ol - - the dominant mard,
1] Quarte "wo- M IE 4
E g * Pyrite - 2 4+ o SMEAR SLIDE SUMMARY
: — Other heavy minerats 1/ = 2 I+ — | .F 1130 288 2110
s 2] Clay minarats 51A - 3 1 Bl i b M D
- ] Volcanic glass (1) W - | B § 4 Quartz YR zm T
Carbonate unspec. 3R 100 : Faldspar - - T
. -] 3 4
E Foraminifers SE - § L] Pyrite IR WA VR
ED -1 Catcareous nannotossils  30A = L] N Other haavy minerals wr - -
5 = ] ¥ Micracryslline carbonate - Clay minerah. 58/A - BB/A
=g g i ~ sa. A5 Wolcanic glass (i) T BYA TR
= 4 CARBONATE BOME: . Carbonate unspee. IR - AR
: i 180 cm = 25% ] Foraminifars 2R - 2R
= 2480 om = 29% F- Calcareous rannofossils . 30/A —  30/A
= - ] e
. & 2 s I o CARBONATE BOMB:
- % E T 280 em = 2%
2 - _.I.J_
S H I B
o] £ 1 .
i L
£ 4
|
) y = s
5 — @ 2 o
FM| oM = . = FEE
g Bl3] I
= FM M Sleel (ol
8
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SITE 502 HOLE CORE (HPC) 42 CORED INTERVAL  1745-1789m SITE 502 HOLE CORE [HPC) 43  CORED INTERVAL _ 178.9-1833m
2 FOSSIL 2 IL
N CHARACTER « |Z CHARACTER
8 |sule]=] Zl e 2 |z OE “
cuw 2 & i FMEE zle
T ':-§ E g § it % 2 ;m&g, LITHOLOGIE DESCRIPTION TE §§ E 8 i HE Mgl LITHOLOGIC DESCRIPTION
§=E§oa!-£s 3 g S HHE gl § .
R HEHEE TEHI i AHHE i
@ |& 8 3 @ jelz]= +EE
=
CALCAREQUS CLAY, which Is gray [5Y B/1) to grayish blue green E - '_L"'T. NANNGO MARL, whith ks light to dark gray (B &1 and Y B/} in
[58G 5/2) in color. It b genarally mottled and faintly burrowed snd p ‘_L"‘"__ color and i mottled ard extersively burrowed with soma composite
contains a significant proportion of ash (5—10%). E i _-‘__1_ EY &1 burrows. Black Mn[?} micronodules are prasent throughout.
0.5~ Burrowing i more prominent in area of a color change in Section 2 a1 2 o_s__._‘-.l_- Section 1, 0-B em f disturbed and. probably represents downhols
2 approstimataly 65 em. E ] '_|_J': " tioe,
— = e
% =l H 1 1= SMEAR SLIDE SUMMARY
SMEAR SLIDE SUMMARY < 4 Y
1120 2130 ==
E oAl o o T+ o o
@ 10 Cuartz o (L iy Quartz "y -
é Pyrite &C IR i Bt Pyrite 2R BC
| - Clay minarals 45/A B5/A 3 Othar hwsey minarasl 1T —
B Volcanie glass (it} “R e £ Jone Clay mineras 52A AVA
T; Valcanic glass (k) 2R - 2 i Vodeanic glass (it} 2R
Zeolites AR - = = —gy =1 Voleanle glass {dk) - uT
g ; Carbonats urspec. 2R M & g ; Ttk —_— Zeolites yr o -
§ = = Forammifers YA 2R = g 1 Carhoruta unspec. 2R e
§,. '-‘-l-_‘_ Calcarsous nannafossiln  35/A  20/A .LI_ £ --{ |- Foraminifar i gx zcm
S q47, e
g3 =L CARBONATE BOMB; Wiyt
3 . FEgis 180cm=10% i 1 LI CARBONATE BOME:
5|9 "-LJ_ 280em= 1% = 1L 180 cm = 31%
£ Bl o= 354 6m = 13% : L I 280 cm = 30%
- F- " L
2 i.l_ oo ; ] i J_\_lr:_- 1 1 .
L, ] PSRt |
T & 3 R T
= =L 658G 6/2 @ 3 =y - Y 501
= ‘-.l_'j: fom (om ce] 44
% =~ 2
o L -
£ L H
K] s gt A -
£ 8 e
o w
G ® g i SITE 502 HOLE CORE [HPC) 44  CORED INTERVAL _ 183.3-187.07m
B N N )
Co £ CHARACTER
3 el iy « |2
oy LR EHE H g & GRAPHIC
1= - =
g -_._i- 5 HHEE E'ﬂ E|E | umHocosy B LITHOLOGIC DESCRIPTION
= 2 a8
| = - wIle™ gl 5| 3|il59%| g
s e = =18 |3l3l5]z §
§ I al| X a -
= =
3 - =
g L sYan MANNG MARL, which i light to dark gray (5 8/1 1o 5 5/1) in colar
o ), - and i mottied . and burrowed Throughout with occational comporite
JL‘L-I-‘ burrows.
z b In Section 1 from 0-7 em the sediment is disturbed and may be
i o. S_EJ,'L' downhale contamination.
2 1~ A vary prominant v [5Y 5/3) burcow with s biack halo & in Section
& 1 T 101 108-111 cm.
fr - . in Section 1, 120-131 cm thare Is a very prominent dusky yellowish
'L_|_"'|" green {10GY 3/2) layer with Indistinct contacts, which i compoed
8 10 _J_-L-I. " of CALCAREOUS CLAY
= Ha A calor chings in the Core-Catcher from lighter to darker gray oecurs
2 5 4_"'..;. gt 7 em. The batiom 1 em comists of NANNO-BEARING CLAYEY
= Tk
@ N Pl . ASH.
R Ji a4l SMEAR SLIDE SUMMARY
(Al e 180 1.108 1130 CC, 27
5 = - Do -pi BB
e Pyrite 4R UT R UR
2 “J.'I'.A. Other heavy minaraty - - = wT
P 44! Clay minarals 48/A BUA TUA 4C
g = Volcanic glass (i) FR WA IR WA
= lecl iy : Zealies yr - = Wt
“.Maér B i , Carbanate unspec. IR WR R ONT
= — Faraminifers IR WA AR NT
8 Calcareous nannotossili  40/A 30/A 20/C 20T
8 Caladonite - - - B
CARBONATE BOMB:
180 om = 34%
210 em = 36%
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SITE 502 HOLE CORE (HPC) 45  CORED INTERVAL _ 187.7-1821m SITE 602 HOLE CORE (HPC) 47 CORED INTERVAL 196.6—-200.9 m
o9 FOSSIL -1 FOSSIL
o E CHARACTER & ; CHARACTER
8 |eu|2]2 e g |= wlg z| @
R gl = wl@] 2 &
SclErEIIE TlBIE | e, | whoLcGI oEscRPTIoN = HEHER R Loooicoescmiron
SHEIE Ho| & LR o
N HEEH R R HHEHA EHE FEP
R E S ERHEHEHH £
FRHEIEE 3 FRHEEE E
5 o I | ¥ ! sy &
E- —rl-_I_ 1) oo MANNG MARL, which contivs of alwmating light end dark gray g_ ,t_._ L — MNANND MARL, which is gray ta light gray (BY 5/1, 61, and 711 in
= i o Ty 5% 6/7 and 5Y B/1) layers. Burrows sod mattles are prominant, =2 i _I_J' eokor, and |y exteniively mottled snd burrowed,
= l—‘-l- Section 1, D=24 om is disturbed by coring with the upger 20 em prob- ql""_|_“' Section 1,0-15 em b intensely disturbed and consists of rotated
-t P Y /1 ably baing downhale contsmination. . _.L_LJJ - Tragments which are protably downhole cantamsnation,
£ x5 Section 1, 45-47 cm consists of biack PYRITIC ASH. This s s P Section 1, 51, 103, and 142 cm contain gravish blue grean (866
g My mixed up It the Dverlying sediment forming ASHY CLAY a1 42-45 ‘_ o 5/2) laminas.
o 1 -I.|_'I- em, E4 1 I-_L'I' 5¥ 7 in Section 1 at sporoximataly 120 em thers i s tharp color bresk ot
= E -y = Y6 A praminent composite burrow oceurs at Sectian 2, 20-24 cm, £ "L_I_-i N 60" angle
E :“.L-l- Ig -'—_I_-" A proménent composite black burow ocours in Section 1 gt 132-
= 10 = 1.0 —4 136 em,
= 4 MEAR SLIDE SUMMARY b oL m
] i s TN 13 iaE T80 ¥A%6 E H g Bt The Core-Catchar secimant is disfurbed.
- e 1 o ae
] ]‘ _‘_..J.. ] M D o 2 " 1+ -
e 58 e R = B =] SMEAR SLIDE SUMMARY
H s =] Pyrite - e A IR 2 e 2 - _LJ_ . 1 1140
& 2 "'_l_ Clay mareraks s2ia - S/h BE/A - = R 5 [+] D
s . Volcanic ghass (it} 2UA 8D XR 4R s ".L'L SY 6/ Cuarts UT Nt
S T S Carbonates unspec. T - 8L ¥R " Pytite Voo
2 -y = Foraminifers - - AR T A Oither havy mineraks ur -
" j‘ L] Calcareous nennofomsiln  10/C — WA A g (Clay minerals B5/A BA
[P : ot Secien S T g Valcanic glass (1) 28 IR
g — E 2 Volcanic glass (dk) -
CARBONATE BOMA: i Zooliins oo
180 om = 30% £ 2 Carborats unipec. YR -
40em = 37% g = Forammitars AR WY
» = Calcareous nannclossils  35/A  30/A
(=] CC|
SITE 6502 HOLE CORE (HPC} 48 QQB_EP INTERVAL 1892.1-186.56 m g ?‘_;:Ef:gim
S FOSSIL - 3 -y
« |E CHARACTER 46 = 18R
8 |=.elale z| @
g 52123 = S| = GRAPHIC
1E|53(5| 82|, Bdlg| & | umoosy LEEE LITHOLOGIC DESCRIPTION SITE 502 HOLE CORE (HPC) 48 CORED INTERVAL __ 200.9-2053m
£° |8 §Es§ =) = c 2 = o
S I E g|s 3 E ; « |E CHARACTER
= (&= 2)3 & 5p G g FMEIELE 5| 2
: AR 5| = GRAPHIC
£ 3 2|5 HEEIE E. 45| E | umotoey L o LITHOLOGIC DESCRIPTION
— HI 3 =
5 CALCAREOUS CLAY, which i gray (5 5/11 in calor and generally 2 é H 1R 5 5 = = E 2
Ay B BHHHE TEH
H Section 1, 0-20 cm i disturbed by coring. The ugper 15 cm may R
i 0.5 — *l svsn represent dawnhols contarination ﬁ 58/
2 Section 1, 2527, B4—05, and 109 cm are aiems of dusky yellowish = g | i NANND MARL TD CALCAREOUS MARL, which it medium bluish
@ = = qarean [10GY 3/2) CLAY. = § » gray [58 511 to wght bluish gray 158 7/1) to dark gresnlsh gray (5G
EE Section 1, 120132 and 133-142 ¢m comist of ASH-BEARING £ 471] in oodor, It is distinetly mattied and burrowed,
s'; CLAY which i black in color 5 Section 1, 520 cm s dinurbed and probably represents downhole
= < 10— Two vary prominent almos vertical black turrows ocour in Section 1 # - 5871 contamination
i § é : 8t 143 om and in Section a1 5 em, E A yellow carbonate nodule occurs et Section 1, 24-25 em.
e From Section 2, 20 cm to the bortem of the core & vartical shear cuts 5 - = Prominent burrows sfe present in the ares of Section 1, 98-108
— the sediment. It & possibly 4 result of coring distusbence o is due 1o 2 i em.
m - in sity sott sediment deformation, Pl
2 ood [ = o] szan
i EMEAR SLIDE SUMMARY
g g SMEAR SLIDE SUMMARY : 135 180 110
- pod o
5Y 61 146 174 1936 M o o
D D D :
- T owT
2 ‘| Pyrite 4R 2R AR g a g\.‘::! - ?:-I'l 3R
M| CM)| & 1 Othier heay minerals - WT U ~ anatal =) woo-
2) Clay minersls B9/D 81D BEID g8 g:’:“""lm‘u“h""‘“' = ied BUK
i Valcanic glass (it AR AR 0C Al Voleanic gl (1) _ IR AR
Castonaty unspec. 2R WTWT AN MG clean 7 ¥
94 Zoalies ur
Cafcarsous nannofossin. 3R 100C LT 3 Carbonate unspec 1W00/0 AR 15/C
Sariny = W= R Foraminifers R
carmous nanncfossily - 30/a, T
CARBONATE BOME: Lal fousi
180 & = 12 CARBONATE BOMB:
1136 am = 1% 3.0 om = 0%
2:30 om = 16%
CLAY MINERALOGY < 2 pml: 1.53
CLAY MINERALOGY (<2 imi; 188 em b s -
Smactite  75% Wi 10%
i 10% Chiorite 6%
Chiorite &% Kachinie V2%
Kaolinite 1%
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SITE 502 HOLE CORE (HPC) 49  CORED INTERVAL  2053-208.7m SITE 602 HOLE A CORE (HPC) 1 CORED INTERVAL 0.0-1.9m
2 FOSSIL 4 FOSSIL
. g CHARACTER e IE CHARACTER
§ |3.rEreTeT 171z ¢ 5 5.hTeTE .
B 2 gl = wlB] 2 e
i EE E a é B'i HE megv LITHOLOGIC DESCRIFTION e Eg H i 31 % o | pSRARHIC, LITHOLOGIC DESCRIPTION
2 z o
g3 (27 2153 (21ESE) 2 RN HHEH A
A 2 ¢ 55 |5 |2 HEHS
& |&]= a a |212|2 5|28
T ] VoI
b “:L AG) §- === 10¥R 58 FORAM-NANNG MARL TO FORAM BEARING NANNO MARL,
g 1+ Bay4l CALCAREDUS TRAY, Abjen. Jn duke yraseilh gray 16T 21 dmoskar & o . which is yellowish brown (10YR 6/6] ta brownish yeliow (10YR 661
4 Tha entire cane and Core-Catchar are disturbed by coring, _'7'.',_ —+ -~ = in color; The sediment it generally structureless, but with some faint
21—t =y —l—_| laminations and indistinct dark banding. A coarse component (forams]
e | oM E cC| - H— —'—.._' s present throughout.
H 8 FURARSLIDE 20 R:a = u__t;_"; TOYRE® | coction 1 at 128132 cm and st 145148 cm there are areas with
g & = == prominent blsck mottles (the umar ide ot 148 cm shows 10% micro-
5 £ Pyrite AR E % 1 A —i:‘ nodules).
3 heary - |+ .
= vt e, A8 gl2s ,.':l— ~H SMEAR SLIDE SUMMARY
x gt s el 2 | o=y 120 180 1146
g Voleanic ghass [it) 2R & 10— +:Q Py & D
T ] Z;;::‘m n ::l i -'_-.-}_-4.__; Cuartz vy wr Wy
c.|m"r..ﬁ i 10/C = Other hewey minerals VT 2R T
i -|_“"|"'_|,__- Clay minerals A A4A ISIA
= 1
CLAY MINERALOGY (<2 iml: 123 em 2 = _|,__—f| » :::::::: ::} Iﬂ ;::I “r
E Sty T0% alz] ==y Micronodulos 4R AR 10
o i AG|AG “Teel ==~ Cuborateunspec, 3R VT UR
Chlarite 7% L Farminifers 5/A 16/ 00T
saidisi aic Calcareous rannofosils  30VA  30/A  30/A
Spange spicubes L T -
SITE 602 HOLE CORE (HPC) 50 CORED INTERVAL 200.7-214.1m ?‘z:::.mn;im PR
g2 FOSSIL
= CHAR, 1:50 em = 39% 40 cm = 40%
§ 2 i 1-80 om = 3% 220 cm = 48%
o= E b | B w
cuw 2 & w
R ] i 5. = Lﬁ'fmz'ﬁv LITHOLOGIC DESCHIPTION CLAY MINERALOGY (<2 pm): 1,103 cm
;g x I ,i < EE i E @ Smectits
£ | E Iilite 24%
@ 2LHEHH P e =
' — — Kaolinite 3%
2. -I-_J-...l -1 i
o gl =L e 4
o . . NANNO MARL, which is dark gresnish gray (56 4/1) in colar and
z n s ™ structureles.
H Slee - Section 1, 0-18 em and tha Core-Catchar conist of fragments rolsted
i' mJ oM - 05—, - during eoring
; A ymall pyrite burrow with 8 halo occurs ot Section 1, 27 em.
as SMEAR SLIDE SUMMARY
E z 120 127
2 |83 o M
§ E Ourez -
5 |= Pyrite IR 100D
S Clay minerali A -
Volcanic glass (it} 4R
Zeolites wr =
Carbonate umpec. an -
Foraminifar 2R -
o Calegreous nannofouils 26/ —
Caladonite wro -
CARBONATE BOME:
127 em = 3%
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w) SITE 502 HOLE A CORE(HPC) 2  COREDINTERVAL _ 1.9-63m SITE 502 HOLE A CORE(HPC) 3  COREDINTERVAL  63-107m
= = 0SsIL ] FOSSIL
« |E CHARACTER 4 § CHARACTER
&
g lzufelzle zl 2 g |z M= zl e
- |B21E] 5] 3 2| & GRAFHIC 2. |Bu|El 24 g & GRAPHIC
I .;E H i g HE LITUDLOGY gi L LITHOLOGIC DESCRIFTION HEEHE g i ET £ E Ml L . LITHOLOGIC DESCRIPTION
£7 (2|5 ¢8|2 sl = H 3 EESusg'ﬂs + P
B = g = |z 1313|5|8 SE E2
CRHHE 3 HHEHHHE FEH
T
4 | L] }
4 10¥R EG FORAM-BEARING MANND MARL, which i yellowih brown (10YR L - FORAM-BEARING NANND MAAL, which |5 light brownish geay
_| 6/6} to light brownish gray (2.5Y 6/2] in color, It is genarally struc. [25¥ B2 in color. It i generally structureless with some mottling
tureless, with vory famnt motifing. A coense component of forams is shegughout. & coarse component of forama i genanally viutie
. == I — Vi Himugiovs. A black padule sbout 1 cm in diameter s in Saction 1 st 67 cm and
i 5 = Aress with dak banding occur in Section 1 at 42-43, 4445, and ancttver 2 cm i dismeter i in Section 1 at 73 cm.
i " 101 and 111-115 ¢m,
o 10YR 58 P00 ol Sectian 3. £3-10 T el B om 6V & In the interval from Section 1, 140 em to Section 2, 22 om the coare
1 1 = Tha sedimant is finer in texture then the remainder of the core in the b Foram comparent = ablent.
j Interval from 6-77 cm In Section 2. A black rodular band securs in Section 2 at 26 cm.
25Y a7 The uppar 11 em of Section | Is disturbed with the interval 0-7 em Thie iitaril in Section 2 fram 100=136. cm appeirs 1o fing upwerd,
1.0 — . posaibly represaniing downbole contamination, and Is 3 NANNO FORAM ODZE.
4 £ .
z Section 3, 78 em 1o the Core-Cacher i & FORAM-NANND MARL
E SMEAR SLIDE SUMMARY < ’ e ]
z - 160 1100 240 296 § which ki gresnish gray [5G 8/1) in cotor and i Taintly mottled and
T D o ©o D 5 banded.
o - v o
Cuarte YT OuT WT o Ww
5 3 Eaonit Rl S S < SMEAR SLIDE SUMMARY
-t Byrite - =" T T i} 1110 2118 3110
u 4 Other hoavy minerals BT T 4T 4T E D_T ""’” "’rr
-1 Clay minarats 50/ B1A 3EMA BI/A i on.mm: :In— zm 1,'1
Valcanic glass (it YA T WC XA !
E T _-| r Muu:n o - - uT -f P Othar heavy minaras YT ONTUT
Bl Migronodsbes 4R TR IR T H Clay minerali A8 2VA TA
=8 & Ca YT MR R UT Wodcanic glass {1th IR WT AR
e 2 rhinste UL, I i f 8 Microncdubes [Pl xS T ¥
E 2| A Foraminifers 0e 1C 186 18C g Mesroo pirid i am
B " : 2 !
= Calcaresus nannofomsili 3004 30/ 300A 28/A 1l . omne b e
g ] “.1 OB CARBONATE BOMB: &n = G Y < R A 20
e = B WYREE 120 em - 4% 280 om = 20% i - - )
E = et il 5 . 120cm=47%  280cm=a2%
100 9m - 50% 320 em = 56% 3 150 em = 3% 2110 em = 68%
o 56% mm-m S A 180 cm = 48% 2940 cm = 42%
N F ;:;nwi-ﬁ‘ ey H 2 1 1110 cm = 48% 320 cm = a47%
T 25Y &2 om « o 1-140 cm = 54% 350 em = 44%
- - 2.20 em = 39% 380 cm = 40%
- 260 cm = 52% 3110 cm = 56%
7 CLAY MINERALDGY (<2 jimk: 253 em
1 Smactite
3 = i 19%
- Chiorie 7%
4 Kaolinita  36%
AG|AG E' =3 -
= 5G 61
“
b4 .
-]
AG|AG E
24
e
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SITE = 502 HOLE A CORE(HPC) 4 COREDINTERVAL  107-151m SITE 502 MOLE A CORE(HPC) 5  CORED INTERVAL 16.1-195m
¢ FOSSIL 2 FOSSIL
§ i CHARACTER « |E CHARACTER
z.lefz]2 zl g 8 |z 2 z
1 = = ol = - GRAPHIC wl|E] 2|2 8
[ =§|& HE AE] B | wmoroey LITHOLOGIC DESCRIPTION 8 e HEIN - gl & GRAPHIC LITHOLOGIC DESCRIPTION
w3 [ER|E] % ;! ey = a JZIeR|2 E 76| & LITHOLOGY o 8
2715 |5| 3|2 |218¢" S : 2 HEELL E' L] By =
R HEE £EH £ HE g
5 {EfFLELS 2 £ |B[s]|2]50a8 3
g <
” 5Y 612 FORAM-BEARING NANNOD MARL, which i oilve gray (5Y §/2) I’ FORAMBEARING NANNO MARL, which is oiive (Y 673 in color
it eolor and slightly mottied Black Ma{7) mi 6Y 5/3 and generally viructureless with faint mattiing. The coarse forsm com.
otcur throughout. ponent is ganerally visible,
Spcrion 1, B8 and 133 cm and Section I, 75 om show black bands In Section |,Wn|mwlmu-maflnlmmmlnq-,hmﬂ-|mln-
with indistinct contact, dar b apparently intacL
|n Section 2 &t BO cm there i o black nodule (1 em diameter) com: A cosrse band of NANND-BEARING FORAM OOZE, which i oilve
pused of ASH AND PYRITE-BEARING FORAM MARL. yellow (2.5Y 6/6] [ ealor occurs in Section 1 a 128130 om.
From Saction 2, 110 cm to Section 3, 100 cm the sediment i diturbed A band which is cosrser in texturs with & visble forem campanent &
[ snd soupy: tha last 10 om and Core-Catchar are firmer {i.0, apparently in Section 1 at 130-138 am,
ntact). ;
- Section 2, 138141 cm conains NANNC-BEARING FORAM OOZE.
- wiich i dusky yeliowish green [10GY 321 in color.
= MRS R m:ru 280 z A faint black band ocours in Section 2, 142 om
- 0 m = =K In Saction 3 4t 1617 cm there are black laminas
2 ety w .= ] Dusky yallowish green [T0GY 2] bands which are sembindurated
= Pyrite 2R WC 4 with pryrite oecur in the interval from 0—15 cm i Section 3.
o Oithar fseavy minerals T WT
Clay minerals 464 14C al SMEAR SLIDE SUMMARY
E Valcanic glass (1t 2T 18T 165 185 1130 2908
Microncdubes ur - o o D D
8| & Carbanats unipec T - Quartz T R T BTy T 4
s |l = - Foraminifers 200G 38/A Pyrite v 2R T MR
§ Calcarnous nannofossils 2§A 15/C 2| Other hasvy minesals T OUT WT T
! Spongs picubes v - = Clay minerals 65/ BO/A /A BBIA
5 . =| 5 2 Valesnic ghass (i) IR 4R 2R IR
-4 CARBONATE BOMB: § Mieronodubes - oyt ¥R T
3 1:20.cm = 80% 280 cm = 5% 3 Carbonate unsgec. AR WT SC VT
& 150 em '« S 21106m = 47% g ‘ Forarminiters 18/C 10/C 40A 10/C
1-80 om = 30% 2140 cm - 42% E Caloarsous nannofomils 20/A Z0MC. 20C Z6/A
1-110 om = 56% 320 cm = 39% .
1140 om = 44% 350 em = 43% s 2139 2142 317
2:20 om = 44% 390 cm = 61% — . 5 o D
£ b0 pr=H1% 2 1 Quartz WroouT T
g Eamm = Pyrite vt R 10
= ither heavy minerals LT T S
mE Clay minerals A AUA 3R
Volconic glass {it] iR 2R 4R
Zuolites - wT -
Micronadules VT - -
Carbonate unipac. AR VT AR
Foraminifers s0/A 18/C 20(C
Cabcarsous nannofossih - 20T 38/A 28/A
CARBONATE BOMB:
5 1.20 em = 46% 280 om = 5%
= 150 cm = 57% 2.110 cm = 30%
AGiAG ) 1-80 em = 32% 2.140 cm = 45%
< # 1110 om = 52% 320 om = 62%
hes 2] 1-140 £m = 40% 260 cm = 40%
AG|AG 3 2-20em = 49% 380 cm = 44%
l # 250 cm = 53% 3110cm = 45%
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SITE

502 HOLE

A

(43

CORE(HPC) 6 - COREDINTERVAL 19.5-239m SITE 502 HOLE A CORE(HPC) 7  CORED INTERvAL  23.9-283m
2 FOSSIL g FOSSIL
- ; CHARACTER = ; CHARACTER
= . . ! -
8 |=.lz2]= z| @ 8 l=ulg]= 2
2, |5ulE| 2|5 al g GRAPHIC S EEHE GRAPHIC b
1= =§ £ ] 5 ¥ LITHOLOGY “ LITHOLDGIC DESCRIPTION TE =§ i g : B | HoLony L F 2 LITHOLOGIC DESCRIPTION
u3 |3 HHHEEE 3 o5 (38[2 213 g TEh
N £ (8 = z [z [E]2(2 Sk S
= HE 15 |ek = |8 |= El =5 =
& |2]|2|2|5[e8 3 FRHEIE & ofs o
pells] = === i
2 FORAM-BEARING NANNO MARL, which is light olive gray (5Y il | : :gﬁmﬂm-mnﬁr:o;iz‘nt I:! :::m::';:;ae ;;(::I;::{f::lw?
ES &?! to olive gray (5Y 5/2) in colos. It is generally structuseless with A + i E/2) in colir with very faint grayish geeen (10GY E/2). and black
= minor dark straaks and faintly mottled. i + BY 612 laminas and motiling. There are occasional black “blebs” tcattered
5Y &7 The intarval in Section 1 from 13-24 cm s disturbed srd probably 05 + ! throughout the core.
- Heptyniz downhela eanaimarion, ‘l Saction 1, 870 cm conteins disturbed soft sediment, It may be in-
In Section 2, 1417 em, thare i a wartically oriented pyrite tubular ] incy beiween 3585 cmi?), Tha sediment void st 132 om Section 1
burraw, 1 Bppenrs 10 be #coringwrtifact,
Section 2, 33-48 cm i a fining upwards sequence of ASH AND ZEO- In Section 2 a1 17—22 cm thers is a vertically oriented group of black
LITE-BEARING FORAM MARL. r (M7} ricronadules.
From Section 2, 48 cm theough the remeinder of the core it it faintly o . A cosrie texture s vially evident in Section 2, 5787 cm which i
laminated and generally mottied. = e attributed to the presance of reolites,
Fram Section 2, 140 cm 1o Section 3, 16 em there-is NANNO-BEAR- = - = An area of dork bending occurs in Section 3 a1 13-22 cm
3;1 s :‘:'::.ﬁ:: pricatan et il e ® €1 * A pyriterich zone: NANNOBEARING PYRITIC FORAM MARL.
e : n occurs in Section 3 at 75108 cm and & visually sident &5 3 cosmer
2 In Section 3, 4560 cm there i fainn Black mattling, = 1 : texture and banding.
= ] In Section 3 from 110-115 cm the liner is cracked é 1
£ SMEAR SLIDE SUMMARY
] SMEAR SLIDE SUMMARY 1110 2462 388
- 160 240 247 310 D D M
§ al e o o b D £
Ouartz uT uT -
= o (B Ousrtz {14 - uToouT S Pyrite 2R VT /A
« Pyrite 2R WT HRNT Other heavy minerals YT WT /T
E Other heavy minoraly WTOOuT  uT oW . Clay minarals A WA INC
sY &2 Clay mivwrals TIA ADiA 4S/A 3IA £ 2 + Volcanic glass (1t) R 4R -
B Volicanic glas {it) BiC 10IC BC R = Volcanic glass fdk} W - -
Z | Zoalites - me s - = e WE R
& Micrenadules Wr = - - o Carbonate unspec. wro - -
= Carborate unspec. IR BC 2R AR 2 & Forgminifers /A THIA 40A
5 Foraminifars IS/C 3A Z5/A d5/A = - Calessous nannofossils — 30A  16/C 15/
3 Calcareoun nannofossis, 2504 8/C  10/C 1B/C" 3
-‘é = CARBONATE BOMB:
= 5 CAHRBONATE BOMB: _5 Z 120 em = 43% 280 cm = 4%
§ ] 120 em = 48% 280 cm = 62% § k4 150 cm = 4B% 2100 em = J9%
a - 1-60 om = 40% 2110em = 38% a 180 cm = 50% 2140 om = 50%
180 om = 42% 3.20 ¢m = 59% 1110 cm = 41% 330 cm = 425%
110 em = 53% 350 om = 39% 1-130 em = 39% 350 cm = 4T%
1140 cm = 1% 380 om = 54% 2:20 cm = 50% 380 em = 63%
220 em = 3% 3110 em = 35% 7 260 cm = 45% 3110 om = 50%
250 cm = 56% 3140 om = 42% g =
+
3 +
&
R
i
Al g
)
2 4
& G |aG lcc
2 4
AG|AG o e
"
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SITE 502 HOLE A CORE (HPC} 8 CORED INTERVAL _ 28.3-32.7m SITE B0Z HOLE A CORE (HPC) 10 CORED INTERVAL 37.1-415m
g FOSSIL o F
§ CHARACTER - E CHAE?;-}'EN
= lel=]s z| @ 2 |= [ z| w
OHE gl = w2
%E £ E Bi El E indp® . LITHOLOGIC DESCAIPTION St %S £ é ] g E Lﬁmg, LITHOLOGIC DESCRIFTION
= L <
£ g §§§E*g E ) £7 1573 6553*! % g
o 3 = |& 3% |k - 5
R HEEH FEH g [B]5[Z]3]8 It
=
| FORAM-BEARING NANNO MARL, which is olive gray EY 572} 5 BY &2 3
FORAM-BEARING NANNG MARL, which & light olive gray (5% &2
g' E Brha, THCopi S siceteth BYbh et W Fn ol in calor, It is generally structureless with faint matties and with faimt
In Section 1 fram 17=70 em the sediment i disturbed with the uppes dark and dutky blus green (EBG 3/1) banding.
18 e erobably dowithole ponarninptin: I Section 1, B0-B0 cm & partion of cors k missing,
From Section 1, 140 cm 1o Section 2, 10 cm & highar concentration of - P
farams crestes a caraser texturs: FORAM-NANNG MARL. Acseomitns dink b oa s_"’_"“ i
Iri Section 2 st 58 om theie is & wood fragment 1.ce in length (W] 1 A pyrite nodule, 1 em in diameter i in Saction 2 a1 16 om.
2 In Ssction 2 the interval 44—110 em i coarar in texture due 10 the
Tl (g Citehor I Wgh - ifrtid prasance of forams; s NANNO FORAM O0ZE
SMEAR SLIDE SUMMARY = Section 3, 3—4 cm containg black PYRITE-BEARING ASH,
= 1147 2110 = Section 2, 145 am 1o Section 3, 3 cm is & ASH AND ZEOLITE MAAL
£ oD
£ Quartz LA ) SMEAR SLIDE SUMMARY
E N Pyrite R TR " 1130 200 31 34
X a - Other haavy minaraly T - 2 o o o L]
e Clay mireraly ava ITA # [ 1 Duartz T T - -
Volcanic glass (i) T AR Pyrite 2R T 4R BC
Elz Corbonats unipec. = IR Other hamey minerahy 4T 1T 4T —
= Foramirifues A 2N Clay minarals 40/a 38/A 20/A TR
5| = Calcareous neonafossi  J0/A. - J6/A 3 Voleanie glass (1t} s VT WiE 2D
= - Zaolites - T Wwc -
B g CARBONATE BOMB: e | © | Carbonate unipec. M = WT -
3 120 em = 56% 250 em = 48% g 4= Foraminifers 18C JA 20C -
3 160 om = EO% 280 cm = 4T% N e Colcarsout mamnafomils  15/4 30/A 15/C —
om = 10 em = T -
S 180 em = 50% 2110 cm = 37% Elz 2| HoH
a 14110 em = 53% 2140 om = 40% a H— —H . CARBONATE BOMB:
1:940 &m = B0% 320 cm = 5a% N 1.20 cm = 54% 280 cm = 67%
& 2.20 em = 54% - 1560 cm=51% 2110 em = 60%
o . 1.80 em = 45% 2140 cm = 48%
o 1110 e = B5% 320 cm = B4%
1140 & = 7% 35D em = 4B%
220 em = 52% 380 cm - BE%
g = F-1e 250 com = 6% 3110 cm = 58%
1
- g .
gu.
4
s g
s
3
502 HOLE A cORE(HPCI 9 COREDINTERVAL .32.7-37.1m
2 SSIL
= g CHARACTER
& l=.lels @
ou = =
W3R § 8l § || CAAREG LITHOLOGIC DESCRIPTION 2
wSlanlz| (3 glEYz| & F =R ¥
£71E [3]2|2|2(aF* E alca ce
R HEHEH FEH ¥
=) |z 2 = =3
g2 .
AglaG g sys
2 FORAM-BEARING NANNO MARL, which is olve gray (5Y 5/2) in
Iy B eobor and generally structursbess.
= Section 1, 0—15 om appears to be intact, but tha bottom of tha section
- EE (1621 em] Is disturbad.
E 3% SMEAR SLIDE SUMMARY
i 3 £ 110
LY o
Pyrite lag
Other hoavy minerals 1T
Clay minersts AB/A
Woleanle glass (it 2R
Carbonaty unspec. 2R
Faraminifars 18/C
Catcarecin nannofossils  30VA
CARBONATE BOMB:
1-10em = 51%

€L

208 4.L1S



vL

20§ ALIS

SITE 502 HOLE A CORE(HPC) 11 COREDINTERVAL  41.5-459m SITE 502 HOLE A COREI(HPC) 13  CORED INTERVAL  50.3-547m
9 FOSSIL ' g FOSSIL |
) g CHARACTER A ; CHARACTER
8 |zu[2]2 zle 8 |aulelaTe z| @
== (22| E] 5 H gl s GRAPHIC 2, |su| H g| = GRAPHIC
3 .;5 £ 3 gz E| £ | umiolosy LITHOLOGIC DESCRIPTION E :g i1d): g? HIER R LITHOLOGIC DESCRIFTION
wh |ZN|Z ag_gg g 8 x”!‘ﬂgtuwf 2 =
= |E 2 = H = |2|2]3 z|® 5
*ES-‘(E;F HEE S Z |5 (2 sggt = ;
8 JE}Z1E)8 a8 FEE 2 |2 g HEEE &
AG Blec o BYE2 m:'; 2 1 ‘_Fﬂ x o| svsm
x FORAMBEARING NANNO MARL, which is light clive gray (5Y 6/2) : B s Z ASH, ZEOLITE, AND FORAM-EEARING NANNO MARL, which is
'9': in color and structuratess. Zl olive gray. (5 6/2) in colar,
S = Section 1, 011 cm i disturbed, % iz - The entira core is disturbed.
&£
53 SWEAR ALIOE SUNNARY i g ¥ SMEAR SLIDE SUMMARY
R : = (g3 110
¥ D E = D
£ | i Ourte T E |dg Frony T
LAY Fume ok Pyrite 2R
Ot bpry ripraly /T Other heavy minerals /T
Clay mingrals B/ prbibgleaniiy AR
Veleanie glass () 2R Volcanic glaws (1 s
Chinn inpec: ot Zeolites 10/c
Foraminitérs S/C i s ke
o s Eamoolomilt (AR Caleareoud nannofonils  25/A
CARBONATE BOME: CARBORATE Do
115 cm « 63% AR = §2%,
SITE 502 HOLE -A CORE (HPC) 12 CORED INTERVAL 45.9-50.3 m
S ey SITE 02 HOLE A  CORE (HPC) 14 CORED INTERVAL 54.7-59.1m
- g CHARACTER g FOSSIL
8 |=.lza]% Zl 2 i@ g CHARACTER
HAEHHEE 2|5 | Shamnc LITHOLOGIC DESCAIPTION .= -n
45 54 HHE #Elg | e E g §= HHHE 3 Bl E | oramc LITHOLOGIC DESCRIPTION
gs;aggvkz E & izqggsz -E-slf LITHOLOGY " 4
N R TEih S N HEFH T E +FH
= |2|Z|2]|Ez E Flz HESE 8 HA E '!
2 = |2]2]|2 |5 a8 3
¥ E L FORAM-BEARING NANNO MARL TO ASH AND FORAM-BEAR. ai o I
ING NANKNO MARL, which & lght ol gray (BY 8/2) in color and MG =l Mo core recovsrd, Biocatiganty o B
generally sructureless. There is occasional faint banding and scattered o Core Catcher, o b
blsck blaby |22
In Section 1, BS—120 cm the lexture i cosrier than the surrounding 5% 3
sedfiment. = E NOTE: Site 502A, Core 15, 59.1—835 m: No recovery.
.
In Section 2, 1660 and B1-101 em the texture (s coare than tha g ]
=7 wrrounding sediment owing 1o an ath cantent of sbout 5—15%. &
Section 3 gontaing grayish blus geeen (GBG 5/2) and bisck
Martbes arw mare distinct.
z Sactlon 3, BO=00 cm is vitric ssh mixed with marl.
= T Section 3, 9081 cm & PYRITE AND ASHBEARING MARL
8 SMEAR SLIDE SUMMARY
= 170 245 389
® ] o b M ]
Quarz - wrowr
. Feldspar wo- -
& Pyrite 2R R BIA
g " Other haavy minersls 4T UT =
] i F ] Clay mirarals ABIA AT/A 14IC
= Volearie glass (11} 2R B 15/C
Zoolites wo - -
= Carbonate unigee. 2R WT -
Foraminifers 18/C 16/ 20/C
o . Calcarcous nannofosils VA 35/ 18/C
5] -
CARBONATE BOME:
1:20 om = 64% 280 cm = 40%
160 em = B1% 2110em = 37%
1480 em = 43% 2140 cm = 44%
1110 cm = 57% 320 om - 46%
1:140 em = 61% 350 om = 52%
220 cm = B1% 360 om = 4%
250 cm = 42%
2 -1
AGIAG 3 =
-
=
s
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502 HOLE A CORE(HPC) 16 CORED INTER 63.5-67.9m s 17 CORED INTERVAL _ 67.9-723m
o S5 B
i@ § CHARACTER - g c
3 |=.lel= z| w 8 le.lel a2l z|e
2% 2 olg GRAPHI = |22 5] 2 gl & GRAPHIC
Tg =§ -1 g g i.! £l B Pliicrg ot LITHOLOGIC DESCRIPTION iz :§ £ g é Ei £| ¥ | uroLosy L B} LITHOLOGIC DESCRIPTION
g - " =
N HHHHHEE 3 M HHHH HHE
Folg 52|35 |5)5E § R HHEHH EiEd S
R HEEIE ] 5 |82 HEE 3
"=
2 T 8
2 Y Eod Ty 5y &2 FORAM-BEARING NANND MARL, which i1 fight olivs gray (5 82 B BY &2 FORAM-BEARING NANNO MAFL, which is light alive gray (5Y 8/2]
== in coloe, It s generally featureless with faint discolorations. White In calos and generally featureless with faint mottles and white forams
""'.I_' specks which are large forsms are vitible throughout. The core i dis visible throughout.
L T turbed from 0110 cm in Section 1. i Tty i
_.‘L.u..' SMEAR SLIDE SUMMARY In Section 2 #t 100 cm there is a grayish olive (10Y 4/2] band, 1 om
=k 150 278* thick ; consisting of ZEOLITE-BEARING MARL,
1 T D oM
2 ] Ouartz Wro - SMEAR SLIDE SUMMARY
= =+ _._""l Pyrite 2R - 1 2
. A Other heavy mineraly L (4] M
] ""...L. Clay minarsis agn - Ouartz WrouT
I__I-_J_ Wolcanic glass (it ¥R - Pyritn WTour
T 3 Zealitar Wr - Other heavy minerals WT T
4=y Carbonate unspec. ' = Clay minerals AHA 43R
+ Faraminifers B/C 100/D = a Voleanic ghass (it} 2R -
2 _.I_'L Cacareous nannofossils  36/A — 5 WVolcankc ghass [k} -
] z B et B Zeolites -  BC
g == * White specks only H Carbonate unspec. 2R AR
4 =L N Foraminiters /c 20/
= T CARBONATE BOMS: Caleareois nannatossils  30/A 26/A
£l + 120 em = 61% 250 em = 46%
et - 150 cm = 52% 2:80 om = 40% B |
4 - 180 em = 54% 2110 em = 62%
ot 1-110 om = 59% 2140 em = 5% E o
2 T 1-140 om = B4% 330 cm = B8% ; I
S I _I__I... 220 em = 58% a5 3
4o K
i 3 E
ks & C ]
2 & T 5
3, =L ¢
ity
2 1] g
& ] =}
‘L.:.J_
| B gl
£ o e
ac|AG Slec] 41
H
3
8
=
AM AGH CC|
a
"
SITE 502 HOLE A CORE (HPC) 18 CORED INTERVAL 72.3-78.7 m
2 FOSS
> F CHARACTER
e 4
a l=zulelsle: z| w
=22 5 R Lolislegdd LITHOLOGIC DESCRIPTION
233815 8| 5| g Bl | E | ™o g,
£ IE |3lg|2 HEIR E 2
18 |=|z|2|= § =
= |2|2|2]e |z 5 a
T T
[ T I=
FORAM-BEARING NANNO MARL, which i light clive gray [5Y
5/2) In color and featureless,
z SMEAR SLIDE SUMMARY
£ cc.z
o
# Cuartz [l
1 : Pyrite R
§|d Other heavy mineral  1/T
: T Velesnie glass {11 E]
& Carbonats unipec. 2R
Focaminiters 15/C
] mannofossils  300A
¢

20§ 3118
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SITE 502 HOLE A CORE (HPC) 19 CORED INTERVAL 76.7-81.1m SITE 502 HOLE A CORE [HPC) 20  CORED INTERVAL 81.1-855m
' FOSSIL 2 FOSSIL
” —‘ g CHARACTER » § CHARACTER
8 l=.lel2 z| w 8 l=.lz]= z| 2
oy F ol = ol il = =
tE §§ %‘ g g -S-‘i H R Lf&mgv 5 LITHOLOGIC DESCRIFTION i §§ F g g g 45 § Frplia . LITHOLOGIC DESCRIPTION
w3 g™ 2 3 g “lel| = ] w3 e 3 = -1
2 =] = E |= 2le
A HHHHE = if N AHHHH EEdd
ENEEIEIE S E FRHEIHEEE E
2 B Vol
E Y 61 FORAM-BEARING NANNO MARL, which » gray (5Y /1) in color :_ 4 5
e and structuraless with very faint banding and matling. ] 5 :‘:._ &Y 61 FORAM-BEARING NANND MARL, which is gray [5Y 8/1) in color
@ = £ = ::‘:,:." ard I'auj!lhv banded and mottied. o
SMEAR SLIDE SUMMARY g In Section 1 at 18 and 84 cm the cora finer is cracked.
180 d l—_++
] = . SMEAR SLIDE SUMMARY
Ouartz 1 __|_+ 1460
: n o 1 T
Pyrite 2R B eyt o
Other hawey mineral T = Ouartz uT
o Clay minarsty As5(A =y =t _i.._..r Pyrite W
AG Volcanic glass {1t} 2R 10 —-:!:‘_ Othor habvy mitwrals VT
Carbonats unspec: AR o Clay mingrals 5104
;oruninim - ;:n:g B ol ot :oi;:i: glass (11} ;{:
alcareous nannofosill _—i"'|"' arbonats unspec,
- —, —|:‘ Foraminiters 18/C
E & unm:;: BOMB: — . N ‘_+_|: Calcaroous nanndfossils  25/A
£ p= 120 cm = an= = =3 i
5 = 1450 em = 44% 2110 om = 50% - g T CARBONATE BOME:
: e, AR : S o pemi
A0em= - . - X a
1-140 am = 60% 350 cm = 55% P Bl o putiom 180 cm - 66% 320 &m = 55%
220 em = 60% 380 cm = 53% =% H— 1110 em = 50% 350 cm = B1%
@ 250 cm = 58% L = 1-140 cm = BE% 380 em = 52%
E == 220 em = 88% 2410 om = 52%
= CLAY MINERALOGY (<2 ymb: 2.104 em g g —|:+ 260 em = 59% 3140 om = 45%
5| - Smectie 1% 2| Hoo 280 em = 48%
| w Hhiite 6% § _:"_|:|‘
2 |ac Chiorty. . 13 2 | “ fam| __..I == CARBON-CARBONATE:
E Kaclinite  41% _:}—I-i 13em  185em  188em  11Mem
-!a: = gty ® Carbonate 45 a4 a7 ]
by £ = gt % Organic carbon 0.3 02 0.3 02
@ z g 1150em 2Fem 265em 285 em
H 2 -+,— % Carbonate 5% &4 82 &7
£ = o % Ovganic carbon 0.2 02 02 032
R o B 21%em 2180em 30cm  3lem
% Carborats 53 BE6 51 54
. % Organic carbon 0.1 02 02 02
- 30em 30em 30cm
- % Carbanate 52 aa a8
—4 % Organic carbon 0.2 02 0.2
3
lam| " " ]
Al S =
lam| MG ]
&
F .
o 4
-
o s o  cc|
B
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SITE 502 HOLE A cORE(WPC) 21 COREDINTERVAL B55-89.9m SITE 502 HOLE A CORE(HPC) 22 COREDINTERVAL _ 89.8-84.3m
) FOsSIL = FOSSIL
» ; CHARACTER - ; CHARACTER
3 |5u|2[2]e HE g |E e z
oZlE| 5 ' 2l GRAPHI wl2]2 -]
TEIEE|E 3 E|'e LIMLOEY LITHOLOGIC DESCRIPTION L1~ 25 w ] 2 E GRAPHIC LITHOLOGIC DESCRIPTION
w5 [FV)2 g% Bk g HEEHEE 1|5 Lnsolnay 2
E HEEIE HE +FH S HEHHEEE s
B AHHHE FEH R H I +EH
g < 219 3 . HEIEIER S 3
—1~ voios 2
FORAM-BEARING NANNO MARL, which i gray [5Y &/1) in color i SY &1 FORAM-BEARING NANNG MARL, which i gray (5Y 6/1) in color
sY 8N and generally structurebess with vague mottling. and generally structureless with some faint mottling, banding, and
In Section 2 a1 78, 141, end 145 cm there are smasll bresks in sedi- burrowing throughout,
ment column, In Section 2 a1 94 om there i o small broak: in the sediment column.
Section 3 shows some faint banding.
SMEAR SLIDE SUMMARY
1 . SMEAR SLIDE SUMMARY 180
170 260 . o
-] Quartz uT
Quertz T ouT Pyrite 2R
Pyrite TR T AM Other heavy minerats /T
Other heavy minerals ur T Clay mineral 43/a
Clay minarals A%/A Ba/A Voleanic glas {1t} "
= Woleanic glass (It} T 2R Carbonats unipec. 2R
- 2| Carbonate Lnipsc. AL T § Foraminifers 15/C
k & Foraminifers 16C 10T = Calcarsous nanmofossits  30/A
F Calcaregus nannofossils  30/A. 30/4 = a
= CARBONATE BOMB:
; CARBONATE BOME: s 120 e = 48% 2110cm = 61%
1:20em = 48% 280 em = 46% 2 150 am = 53% 2-140 om = 4%
150 cm = 57% 2110 cm = 49% % 180 em = 4% 320 cm = 50%
1.80 om = 54% 2140 cm = 40% B 1-110em = B4% 350 cm = 52%
4 1:110 em = 4% 320 cm = 48% g 1-140 cm = 47% 380 cm = 57%
= 1-140 em = 50% 380 cm = 6O% 2-20 am = 58% 3110 cm = 47%
§ 2 220 em = 39% 2110cm = 51% « 250 am - 43% 3140 cm = 51%
2 250 6m = 44% 3140 cm = 48% E 280 em = 61%
B
>
£ - lam CARBON CARBONATE:
CARBON-CARBONATE:
s e - = 2 13em  186em  106em  1126em
.  Carbonate & 55 . 51 3 g voIo % Carbonate 56 46 57 a8
= % Organic carbon 02 02 02 03 [ o~ % Organic carbon 0.2 02 02 0.1
. i 1148 em 23em  288em  29Bem
10 em 235em 285cm  295om
% Carvonate a6 49 53 56
2 VOID % Carbonate 52 41 38 a7 = _ Y
] % Organie carbon 0.2 02 03 02 ! & % Organic eartion 0 bz 0.3 02
8 212 on 2149cm 337 em  366em
21%cm 2147om 33/eom  I86em é 52 53
v %Carbonste 44 h a7 a8 “ % Catonwe SR T < 5
% Organic carbon 0.2 0.3 02 0.2 5 % Otmnle owraon 5 :
395em  T1em ] 395em 312cm  3d4Gcm
2 | % Cabonate 52 a a4
g % Carbonate 49 41 02 02 02
% Organic carbon 0.2 02 2 NDargariie carben : :
- voID o VOID
3| 7
&
M|
&
w6 & 5
Bi_l e 3
3
2
2

20§ LIS
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SITE 502 HOLE A CORE (HPC) 23 CORED INTERVAL 94.3-98.7 m SITE 502 HOLE A CORE (HPC) 24 CORED INTERVAL 98.7-103.1m
g FOSSIL g FOSSH
Z CHARACTER CHARACTER
A tAAEE z g
g3 2 z.lelale Zle
R EHHEIE S GRAPHIC I EFL H =] GRAPHIC
1z |EB)2 HE 5 E LITHOLOGY LIHULORIE DSt BIELGN 13 [ES|E E H Bl E LITHOLOGY HIMOEOGIC DEACHIETION
w3 g ils Hal 2 2 & w3 |2N|212| % el w 3 "
= |E |2]lg|e E =752 &|E w|E E =
R ; C i =o|g [2|]5]5 E ] g
z |B|2|2)E3f 3 R HEHHE 3
] 8
2 FORAM-BEARING NANND MARL, which is gray (5 8/1) in color '] FORAM-BEARING NANMD MAAL, which & gray (5Y 8/1) ta fight
are o’ gurscally ‘Sestursion.with, some: faint: sotiles:end ditcolorytions, alive gray (5 B/2) in cabor and generally structureless with faint mot
and weartared busrows. v B/ tling #nd burrowing.
Section 1 a1 7 cm thers is 8 small brask in the sediment column, §m ¢ In Section 1 at 13 om thare is & core liner bresk.
In Section 1 at 18 om the core liner is broken. Y &7 Section 1 #t 78 em comains gray (2.5Y NS/0) laminse which are
. Section 1, 0=18 om: soft sediment ~ probable disturbance by coring. aualite- ond forem-beaeing nanno marl,
At Section 2, 75 om there i a black nodule (05 cm dismeter), of pyrite L5 In Section 3w 133, 135, and 139 cm there arn wmall breaks in the
with comman ash and forams. mn sadimant column,
Saction 2, 7078 om shows vertically oriented black burrow,
SMEAR SLIDE SUMMARY
SMEAR SLIDE SUMMARY 178 270
170 276 3130 o o
] M 0D Cuarts wroouT
Quarts uT - "t Pyrite 4R 2R
4 Pyrie NT  a0/A 2R z = Other heavy minerals T
= 3 Othar haavy minerals o = T = El Clay minanais A BA
= Clay minerah BIA 1T BE/A g - Veleanic glass (In] I fa
é Volcanic glasa {1t) 2R B IR K3 Zeolites W -
Corbonate unspec. 2R - 2R Carbonate unspec. 2R A
Foraminifers e 3SA TG Foraminifar 15/C 5/C
Calcareous nannofossils  20/C 4/R 25/A Calesreous nannofessils  30/A  25/A
i CARBONATE BOME: '3 CARBONATE BOME:
< o 120 em = 48% 2110 cm = 48% . 120 om = 6% 2110em = 57%
® (oo 1.50 om = 44% 2-140 em = B0% 150 cm = 55% 2.140 an - 55%
180 cm = 3% 320 em = 4B% 180 cm = 33% 320 cm = 49%
E 1110 em = 44% 350 om = 53% 1110 em = 48% I50cm=47%
[ 1140 e = 47% 380 cm = 53% 2 1-140 cm = 47% 380 cm = 47%
= 220 om = 47% 3110 em = 36% = 2:20 em = 45% 3110cm = 53%
E = 250 om = 47% 3180 em = 41% £ E 250 em = 52% 3140 cm = 40%
T 280 em = 50% a0 % 2.80 £m = 43%
g o
s 8 FARBON-CARBOMATE = ; 3 CARBON.CARBONATE:
E & 136em 166cm  186em  1125em 2 13em  185cm  195cm  11Z¥em
] %Cubonwm 46 hi4 " 42 “ % Cubonae 58 51 4 4
w % Organic corbon 0.2 03 03 0.3 % Orgsnc carbon 012 02 02 03
1148em 235em 265em 29 cm 11490am 23eom  265cm 286 em
% Carbonate 48 a8 56 L] % Carbonate 46 51 45 56
% Organic carbon 0.2 02 0.1 0.3 % Organic carbon 0.3 0.3 0.2 0.2
2125em 2148cn 3Xem IESom 2125 cm 2140an 335em  38Bem
% Carbonats 45 48 4 53 % Carbonute 56 a1 a7 &
% Organic carbon 0.2 02 o2 02 % Organic carbon 0.2 0z 03 03
385em  I12Sem IN4%cem 305cm 3125 cm  3V4Bem
% Carbonate a4 38 a4 % Carbonate 51 53 a0
% Organie carbor 0.2 03 0.3 % Organic carbon 0.7 02 02
- BYE2
2 -
Al g A! g
lamimG AMIMG 4
: g
] g
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SITE 502 HOLE A CORE(HPC] 25 COREDINTERvAL  103.1-107.5m SITE 502 HOLE A CORE(HPC) 26 CORED INTERVAL  107.6-111.8m
=, FOSSIL 2 FO&SIL
E ; CHARACTER ] ; CHARACTER
EMAE HE 2 1=, lgl= @
A EHE g 2| | Shamme, LITHOLOGIC DESCRIPTION =c|E8|E g E 8 | deasic LITHOLOGIC DESCRIPTION
w3 |SN|Z HEET w3 |2 2 z E E § ] 2
S EHEHH FEE A HHHH R +TH
£ E 218 T |B |=|§ g |2E =
"ole | H S |5|5|3|=]es g !
o || ® 2|3 : D jelz)=]8 ; 8 &
2 2
ﬂ BY &1 FORAM-BEARING NANND MARL, which it gray [6Y 6/1) in colar E &Y &1 FORAM-BEARING NANND MARL, which is gray (BY /1) in color
- and structureless with some faint motties and int burrows, s generally vructursiess with faint mottles.
Seetion 1, 510 em is disturbed Sectian 1, 7-50 em is disturbed
0s There is a very faint zocphyous barmow in Section 3 st 16 em, In Section 3 fram B80-94 cm there it & shear plane st about BO" dip.
in Section 3 from 85 em 1o the bottom of core i slightly disturbed.
SMEAR SLIDE SUMMARY
' SMEAR SLIDE SUMMARY 2110
2100 o
D Cuartz ur
10 Quarty wr Pyrite 28
Pyrite T Oither haavy minerals T
Orthar heavy minerals T Clay minarals EY
Clay mineral DA Volcanic ghass {It] R
Waleanic glas {11) ur Carbonate unipsc VR
_ -] Carbonate unspec. 2R 2 Faraminifers /e
F4 = Foraminiters 16/C z -3 Calcareous nannafossils  25/A
2 T Calcarsous nannofossis  30VA b ™
= 3 CARBONATE BOME:
T CARBONATE BOMB: 120 em = 56% 2110 om = 40%
120 cm = 48% 280 em = 55% 2140 cm = 3%
1450 om = 52% 2110 em = 57% 320 cm = 47%
180 cm = 47% 2140 em = 43% 5 360 em = 46%
: 1110 em = 57% 330 em = 41% 380 cm = 39%
| ® 1140 cm = 5% 350 em = 56% E < 3110 em = 3%
2 220cm = 52% 380 cm = 62% & 250 em = 44% 3140 em = 30%
3 250 cm = 55% 30 om = 63% & 280em = 37%
H >

z CLAY MINERALOGY (<2 uml: 2104 om g o CARBON-CARBONATE:

H Smectite  46% ey 13 cm  165cm  1865cm  1126em
_ 11iite 2% E % Carbonate 53 44 41 54
= Chiorite 1% 3 % Organic carbon 0.2 03 03 [+]

] Keclinite  28% § o | J147em 23em  2BSem  286cm
“ E % Carbonste a0 35 a® a3
2 CARBON-CARBONATE: - % Organic carbon 0.2 LE] 0.2 03
1-3%em 185cm  1BEem 112em 2126em 240em 335em  J6Som
q % Carbonate 48 4 47 56 % Carbonais 34 38 a2 42
% Organiecarbon 0.3 03 02 02 % Drganic earban 0.3 0.4 02 03
148em 236em  PSom  28Gom 386em  312om H1Wem
% Carbonate 54 a6 54 55 % Carbonate 34 -] 4
% Orgenic carbon 0.2 0.2 0z CH % Organic carbon 0.3 02 03
3 2124cm 2149em 33em 3B8om
% Carbonste 50 az 57 60
% Organic carbon 0.2 [+ 02 02
386em  F124em
% Carbonate 59 a7
% Organic carbon 0.7 03
=
o
A E
|amimc 2 jcc 2
g A/ z
ARl MG
3

70S 3.LIS



SITE 502 HOLE A CORE(HPC) 27 CORED INTERvAL _ 111.9-116.3m SITE 502 HOLE A CORE(HPC] 28 CORED INTERVAL  116.3-118.3m
FOSSIL Fi 1]
§ CHARACTER « |& CH-lgs:C"FER
HEE zZl g g lz.l2]3 w
e |SF|G| & | GRAPHIC w 9 b
HEEEEE £ E | umorosy LITHOLOGIC DESCRIEEION TE|EE|E g é 0 v LITHOLOGIC DESCRIPTION
g HEIETH EE +EH Pl E H B g
= iz B E = = = H gz
F HEEE FEEE 2 S HE
& zle|d 2 = |2]12]d &
- FORAM-BEARING NANND MARL, which & gray (5 6/1] in eolos = FORAMBEARING NANNG MARL, which is gray [BY 5/1) in color
and generally structuseless with some faint mottles and burrows, _‘_;__L BY B/1 snd vary faintly handed with dissaminated pyrite crystals
L In Saction 1 st 22 em than pyrite nodule ..'_l__l_ Section 1, 5-20 am is deformed.
05— Section 2, 6 em thows grayish blus green (SBG 5/2) laminas. n_g--_-‘-_l_ In Section 1 81 85 em thers is & pyriw nodule (1 cm diameter]
Section 2, 20-44 cm is 8 FORAM AND NANNO-BEARING CAL- s b0l Thera ts & break in the sedimant column in Section 2 i 113 em.
1 " CAREQUS CLAY WA _::-___L I Saction 2 the interval from 115~ 130 em i & siightly darker shade
=== of gray
SMEAR SLIDE SUMMARY -1_-'-_._ In Section 3 a1 5 and B em there are dark bends,
1.0 180 235 ==
o [ ” ] .-.-_I.
Cuartr uT T o ot SMEAR SLIDE SUMMARY
Pyrite 2R 2R L*E '_-L i 2
Othae hoavy manarals ur ur = -1 -L_I. )
2 Clay minerals Bifa 62/A g (& 3 o Chnrtz L
= - Valcanic glass (It) 3R - E o -J_-l- Pyrite A
= - B Carbonate umpec. 24T R £ |u = 4, Onher heavy minerals 1T
3 - Foraminitars 18/ T & ﬁ B [onndl | Clay minerals 58/A
1 Calcarvous nennofossils  26/A  20/C = L Volcartic glass (1Y) R
i 5Y 51 B g "-I__L Carbonats unspec. FIL
CARBONATE BOMB: T Foraminifers BfC
miE 120 em = 35% 280 cm = 38% ¢ e Catcarsous nannatossile  25/A
& 2110em = 1% I ‘st H
2| e 5Y 641 2.140 am = 39% 'I'_|. CARBONATE BOMB:
% 2 370 om - 2% 2 o i 120 em = 14% 220 cm = 0%
- 350 cm = 30% T 160 em = 27% 250 cm = 23%
> 380 cm = 38% e 180 em = 23% 2-80 em = 38%
§ 3110 em = 30% ] iptt o 1110 cm = 30% 2110 em = 31%
o 1=, ] 1-140 cm = 20% 2140 cm = 39%
] == -
§ CARBON CARBONATE: I CLAY MINERALDGY (<2 pm); 252 em
= 13 em 185 em 185 ¢cm 1125 am - e add Smactitn a5
1=t %Cuborate 35 2 53 4 @ B g 1 Hilie 14%
8 I ) % Organic carbon 0,2 03 04 03 = = Chicits 5%
' o 1149cm 235om 2B5cm  2O5cm a L Kaolinite  20%
‘:‘: % Carbonate a7 ko) 34 3 =3 T4
-I—_|:1 % Ovganic carban 0.2 02 02 03 sl am B CAHBON GARBONATE:
b oy | 213eon 2149em 335em  365em Bl 135cm  185om  198am  112%eom
_‘:t:| % Carbonate 1 «2 18 E £ % Carbonate 16 ] b0 20
= % Organiccarbon 0.3 03 03 03 - % Organic carbon 04 = P 0
4=t . S o 1150em 235em 245am  286em
3| == o, 0 %Cirbonmte 25 3 @
% Ovganic carbon 0.3 % Organic corbon 0,3 03 04 03
T== 2128em 2150em 312an
= % Corbonats 15 48 a6
5 —I-g_: % Orpanic carban DS 03 03
b= b i
A E' E VOID
oM MG Zlee] 4 :E
3
=

20§ 9.LIS
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SITE 502 HOLE A CORE(HPC) 29 COREDINTERVAL  119.3-1228m
g2 FOSSIL SITE 502 HOLE A CORE(HPC] 30 CORED INTERVAL 1228-1268m
§ E CHARACTER E :ossnl.
b B = P CHARACTER
N EE E 2% S| GRAPHIC g A z| 2
12158(% 2 z 5| & LITHOLOGY LITHOLOGIC DESCRIPTION e |S2|E] & H al = GRAPHIC
L3 1E 533 g 2% BEkol £ 58| 3 g1z |G| E | urHorosy LITHOLOGIE DESCRIFTION
G ERHEEE b B H I18551%| 2 4 H
= HEE 3 I EA A C 2
. Sl HEIE 3
s =
$-ul 5Y 8/ . g
TN 10 AN BERI CLAY TO NANND MARL, which in gray (5Y 871 El | NANNO MARL which is gray (5 81 10 5Y 511 in color and sirue
""_l. 8 501 w BY EJ\II In :r::: anel generally struetureless with faint mottling snd | tutgless with faint mattling.
- occasional faint TOWS.
i | Suction 1 inturbed.
05—, - Saction 1, 0-32 em is disturbed. | ok weit 3:5;“ i far broak in the sed
| i Saction 1. 2280 v has crackcs mnd 1 s 05— on 1, TB=B6 em has an irreguiar in ergnyt. columan.
. _:_,_ s > iy Sufiad: | |n Saction 1 from 100150 em burraws are distinct
i gpa £ SMEAR SLIDE SUMMARY | In Section 2 at 55 cm thare is & pyrite nodule lapproximately 2 em
My 1 -
'.-l-"' 1100 270 | dismatar].
it an o ©
z W, . Cuartz 2m T - | SMEAR SLIDE SUMMARY
s Py Pyrite 2R T z 1.0 pos) 1420 25
E -J_.l. Other haawy minerals uT Wt Lol o o
2 = g U Clay minarals 67/a BE/A - Cuartz WTWT
2 1 Volcanic glass (1t} am - oo Pyrite 2R 2R
= 2 T Carbonate urspec. 2R UR é joes Cithier heavy minarals T ooNT
E 2 T Foraminifers am  &C = 84— = Clay minsrals S1/A BLA
a T [, 4 Calcareous nannoftosslli  20/C 25/A 3 = Volcanic glass (1t} 2R IR
2 3 T 5 = .| | sven Zealites T
T S CARBONATE BOMS: s Carbonate unipec. 2R 2R
=z | 120 em = 31% 250 om = 24% s Foraminifers 5C ¥R
gl = HoE 150 cm = 38% 280 cm = 43% _5 Calcarscuns nannofossiin 30/A 2574
- 180 om = 2% 2110 em = 35%
L 1110 em = 27% 2.140 cm = 43% CARBONATE BOMB:
b = . 1440 cm = 39% 320cm = 44% SY B 1:20 om = 3% 220 om = 0%
“ HLE 220 cm = 38% 3 150 cm = 61% 260 cm = 47%
4 100 em = 38% 250 cm = 49%
T CARBON-CARBONATE: 1110 em = 3% 2110em = 3%
T+ “em 18Som 18em 1128em 1,140 cm = 26% 2140 £m = W%
__l._-" % mmm 62 4 m N unmunmr::
it % Organic carbon 0.3 03 o4 0.3 = 1a5em 186em  195cm  112em
<L 1-160em 236em 265om  286em |74 % Carborte » 38 1 ®
8 4 % Carbonate a4 29 5 29 = % Organic earbon 0.3 0.3 0.3 04
F 0 R Y % Organic carbor 0.3 03 03 04 ] 2 I s \i80cm 235em 26om  286em
. - 24210m 2180em 338 ) 1 < i y i %
i . cm 336 cm i 5 =i X Qrganic carbon 04 0.4 03 03
g Carbanate w 50 34 w @3 _-I-_‘_- 2126 em 2180cm 37em
=y % Organic carbon 0.3 03 0.3 Al & = - % Carbonate 50 26 27
P 3 M| Mo i % Organic carbon 0.3 03 04
e
A 81 | ...._|_‘_: & Note: Sita 502, Core 31, 125.8-128.3 m: No recovery.
y
2
&
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% SITE 502 HOLE A CORE(HPC] 32 CORED INTERVAL  128.3-1313m SITE 602 HOLE A come (HPc) 3 CORED INTERvAL  131.3-1343m
= FOSSIL -4 FOSSIL
§ ; CHARACTER o E CHARACTER
Ew|l £ Zl e g8 |= wlg z| w
uu"g— ] E § 54 § £ | Lmotocy . LITHOLOGIC DESCRIPTION YE g% g 4|z E? EliE |  Snammic LITHOLOGIC DESCRIPTION
w " alz| g ol w
£ 1T 5| 82| 2 [5al®| 2 +EE N HHEH EEE $5E
= |8 g g% == 2 ¥ E |2 |:]|§ 3|z .g =
E HEE FEH EHEHEE 53
— 1 S—
g gt I ;%_ [ e T
__-'-_l_ 7.4 NANND MARL TO MANND-BEARING CLAY. which am dark to o] oy NANND MARL which is gray to olive gray {5Y 5/1 1o 5Y 5/2] In color
= ] 4-4. ! BY G/1 ight shades of gray (GY B/1. 6/4, /1, 5/1, and 4/1) and generalty “_l_-_ll: and gererally structureless with mottles and burrows and very vagus
[ 1 mattbed and busrowsd, b bamding
| - L Y 5/1
o i I Section 1, 020 cm it highly disturbed and slightly disturbed from T w Section 1, 345 e s highly disturbert.
05— -4 | 20-40 e 05— - 5Y 517 E i
g £y . W In Section 3 a1 approximately 7 om there it a brass shaar pin remnany
‘_‘_"' BY 6/4 Section 1, 67=T7 em i distinctly burrowsd. g el visible through the liner,
1 TN = A distinet vertically oriented black bumew in Section 1 at 13-138 _ 1 P
= . em. z -+ 1 SMEAR SLIDE SUMMARY
= oM BY 7/ In Saction 2 &t 1521 cm a graysh olive (10Y 4/2) ASH AND 7E0- 5 —+y 2100
H 10, 4 - - | LITE CALCAREQUS CLAY overfies & hisck PYRITE-BEARING oy o
] o — VITHIC ASH o1 Section 2, 21-29 em, g i Quartz ur
e Bl R L] Section 2, 20-52 em s distinctly banded black and grayish blus green H o Fiite R
H L] 168G 5/2) and contains a possible 700phycus burtow, 2| & Fi Sthachescymlpecds: AT
= T - BY 5/1 " £l B b ot Clay mincraks BA/A
e |8 o 0 bl 3 In Section 2 st 52-58 cm & graynh olive [10Y &/2) ASH AND ZEO- B ® " o B B Voleanle glass [1t) 2R
§ 5 K =] LITE CALCAREOUS CLAY overiies an olive gray (5Y 32) VITRIC | & IS L Zeolites T
4 = -l'.n_ - 3 ASH z = i Carbanats unspac, WA
= L« ) B| o
> el [ [ rovaz A lurge burrow with dusky blue green [S6G 3/2) halo s in Secrion o [ b 2 I Foraminifers &/C
E z i i (i B Blagk 20 134-136 em, 2 B Calcareous nannofossis  30VA
- B b
3 - 58652 g o - CARBONATE BOME:
E ._mz -4 L ovaz SMEAR SLIDE SUMMARY P -, 1-20 cm) « 20% 220 cm = 33
 *Csvan 175 215 228 258 280 i il B 1-60 em = 33% 250 cm = 1%
I3 A= DD M M B L, 1-80 em = 40% 280 cm = 3%
H L sY 4 Cusrez urToWr - - 2 it 1110 cm = 47% 2110 em = 37%
AL Feidspar - - (T S Ty ke Wy 1:140 em = 30% 2040 em = 42%
4, == Pyrite 2R TR ISC BT AW 4.
- Othor heavy minerals 1T WT 2R MR AT ! CLAY MINERALOGY <2 gmb; 1102cm
2 S el Clay minarals /A 41 2R 4R Ga/A i et - * Semectite BE%
= ot iy Valeanic giass (1) 2R BiC  BOD BS/A AR - i *
§ i Zeokites - 00 - A WT 3 o Chiorite %
: Tt bool B Carbanate urspec. WM IR - - IR <1 Kealinita 1%
] B 1, SY &N Foraminifers 4R MR - - IR -] b e
o a Calearpous nannofossils 404 J0/C - - 18/c g _I_-L CARBON.CARDONATE:
- cmlam L e t%em  165em  MEBem  1125em
En|am 3 i iy CARBOMATE BOMB: = % Carbonate 23 20 36 50
o RE 120 em = 41% 250 em = 16% = % Organic carbon 04 03 03 03
5 1.50 cm = 3% 280 em = 1% - 1-150¢cm 23cm  285cm  295om
(ool 1.80 cm = 65% 2010 cm = 17% % Carbonate £} 33 30 az
1110 em = 23% 2440 cm = 22% % Organiccarbon 0.3 04 03 03
1:;;013"- 2% 320 em = 22% 2126 em 2-180em  3d4em
220em=1% % Carbonate ar @ 51
CARBONCARBORATE % Organic carbon 0.3 0.3 [
1-36 em 1.66em 1.86em 1126 cm
% Carbonate 48 18 51 18
% Organic carbor 0.3 0.4 0.3 02
1450en 2%em  265em  2H5om
% Carbonate 2 2 20 2%
% Orgasic carbon 0.4 0.3 0.3 03
2925 an 2150em 315om
% Carbonate 26 16 16
% Organic carbon 0.3 0.3 0.4

20§ LIS



€8

SITE 502 HOLE A CORE (HPC) 34 CORED INTERVAL _ 1343-1373m SITE 502 HOLE A CORE (HPC) 36 CORED INTERVAL  137.3-1408m
2 FOSSIL =4 FOSSIL
- g CHARACTER - g CHARACTER
a8 l=.lzl2 z| w E | [u]l= z| w
cuw 2 & 2
AL g § 2 B | GRanme LITHOLOGIC DESCRIPTION e 2212 5 g 5|2 = GRAPHIC LITHOLOGIC DESCRIPTION
'Z 2B E -] | & ITHOLOGY 1z 1583 1 a5l & LITHOLOGY
"'5"§‘Z gl - ] wS |EIN| 2 35--..g H -]
z |5 |3 2|E = E e |2 é =] “ 5 ]
- R E T E F oI5 [3|3|2|5)E 5
= |2]|2]|2 |5 3¢ e s |2|12|2|c|28 3
& g oy = @I
fy [ Sl + =4
ES 1= L MANNGO MARL which & light gray (8 7/1] 1o gray (5 B/1) to olive
=3 By NANND-BEARING CLAY, which i gray (5Y 5/1 1o 5¥ 8/1] in color Tl gray (5Y 62 in eolor and generally structursiess with burmows and
-_|___I_. —— and genarally structureless with some fant mottling. ".L.:: matthes.
Fud e Saction 1,035 cm s highly disturbed, 8 T i Soction 1, 0—47 cm is haghly disturbed.
M_L,J..' 5 61 An ieregular shast rabably a rewlt of coring disturbance  in Section B Ll BY 61 From Section 1, 88 cm to Section 2, 61 cm there are vertically ori-
-J_-.-_ 1 trom 65133 am, Each hall appears intact ‘-_‘_-'— ™ ented shoars at various angles which sre probably corng induced.
1 -‘_..L' In Section 2 the burrows become slightly more distingt owing 1o a color 1 "_._-'- 6Y 672 The core is extengivaly burmowed in vicinity of color changs at Section
'J__L_ change fram a light to & darker shade. -»_I_—l- 3, 40-60 em.
= b 2
- Ay
_ 10 _J_i. SMEAR SLIDE SUMMARY 1o, SMEARSLIDE SUMMARY:
z 4 2110 z - 320 370
3 4= o il el b o
IS Quare 1T E T i W
ﬁ Nt By Pyrite i R -L_l_| Pyritn 4R TR
= |G 2 ey Othér hatvy sainaraly AR % 2 o Orther heavy minerals 2T 171
§ g f regnd iy minecals BA £ 8 et Clay minerals BI/A BOIA
k- fp 4= Valcanic glass (It} ¥R 8 1 Valcanic glass ) IR IR
& | = e Carbomate urspic. A . e Zeolies ur -
r|= ey Focmintfers n S i Carbonate unspec. IR WR
E E A Caleareous nannofouils  20/C 2 E =~ Farsminilars sC  SIC
: ] desracuris
2 1 CARBONATE BOMS: 2ls o e ca mannolassily 20/C 75/
© = Paltom= A% 20 o AN 5 il CARBONATE BOMB :
2 4=, 150 cm = 45% 250 cm = 48% E ""L_A. 1.20 em = 36% 2-80 cm = 38%
'L'_I__ 180 cm = 34% 2:80 cm = 39% 2 - 150 em = 37% 2110 em = 43%
| - 1110 em = 31% 2.110 em = 39% Rl 180 o = 48% 2,140 em = 3%,
| 1140 em = 36% 2140 om - 35% 1+ 1110 em = 67% 320 om = 26%
-1 - =) —'J__L - — = 1-140 em = 3% 360 em = 38%
T . CARBON-CARBONATE: & Ta- 220 cm = 28% 380 cm - 53%
4 135em  165em  195em  112%em 4L 2.50 cm = 35%
e - % Carbonate n &0 n 36 I b !
g Q= % Organic carbon 0,3 03 0.3 04 2 - 4 CARBON-CARDONATE:
oy - 1-150em Z3em 2Eoem  285om & ad “‘.l__‘_ Ll 13en  185em  186om  1126cm
aaliia Tee [ %Corbonate 33 2 e ® [ e s % Caborate 43 az 66 53
= = % Drganic carbon 0.8 0.3 03 04 < % Organic carbon 0.4 03 0z 0.3
B 2125 em 2150 em _J__L . 1.150em 235em 286cm  295em
2 % Carbonate a7 40 1] % Carbonate & n ® 3
% Organic ewtion 0.3 LE] . o % Organic carbon 0.3 0.3 04 03
T e 2125 o 2-150em 33em I8 om
3 - = %Cubanate 44 a 6 55
T % Organic carbon 0.3 03 0.4 02
14 o | sy e
o B ot 11 % Carbonate 54
] — 11— ;
= g S i % Ovgani carbon 0.3
[
g
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SITE 502 HOLE A CORE(HPC] 36  CORED INTERVAL  140.6-7433m SITE 502 HOLE A CORE {HPC) 38 CORED INTERVAL 145.8-147.3 m
2 FOSSIL g FOSSIL
= E CHARACTER - E CHARACTER
g |=ulels z| = I ANeE w
g |22 -k =] GRAPHIC S, |52|2]|2|% g| 2 "
'z I EAE g §1 5 ; LHoLoaY b g LITHOLOGIC DESCRIFTION 'z |58 % HE g BE|E Piiis gl s LITHOLOGIC DESCRIPTION
w3 g 5 = b Sl 3 Ho| ¥ #
£ |= 5 g2 " = H 1 § & § w|= = ]
Folg |z 8|z g = g = i HEE S = s
1= = a = |8 =3
aE;!ail E ERHEHHE E z
—_—
- T 3 .
"h_L-L FORAM-BEARING NANNO MARL, which b gray [8Y 8/1] in color, 2
E el structureless, and lasntly mottied. g BY 8/1 FORAM-BEARING NANND MARL, which i gray (5 §/1) 1o lignt
b -L—_L 5Y 601 Section 1, 0-32 cm i ighly disturbed, - o gray (BY B/1) in color. It is structureless with faint mottling wnd
q-_‘_-l_ - I' ! f e u z 5Y 51 burrowing. Scattared forams are sisibe,
i jon 1, 32-118 cm: posible coring disturbance, An approsimately . k o
el wertical thaar in Section 1 a2 100—118 em is probatily & result of eor. E Saction 1, 0-27:cm i highly disturbed,
s - J'.l. ing. H In Sectlon 2 a1 32 em there 4 4 small break in the sedimant calumn,
5 L B T The Core-Catcher is sheared, <
g L SMEAR SLIDE SUMMARY
- ] . 4
v | £ 1.0 —-‘_|_"' SMEAR SLIDE SUMMARY | o
3 i gt 8 [ 260 5 Cuarte wr
5 ."‘_J_ M ] o Pyrite 4R
£ é 1 -L..L Ouwrtz 1T =1 _ Other hewey minersls /T
o 4+ - Pirtie T Iy Clay minarals AB/A
i = "_J__L Cther heavy minerals T Volcanie glas (it A
2 L Clay minershy s8/A Carbonate Lnipec . VA
?_ ' B Violcanic glass (It} 2R = Fotaminifars 150
T+, it s ey | Calearsous nannofossiti  26/A
N | Foraminifars ac
_ T.- Calcaresus nannofossils  25/A s 2 CARBONATE BOMB:
= —._L_I. b 120 cm = 52% 1110 cm = 47%
2| 4T CARBONATE BOMB: M| AN = 160 em = 45% 1:140 cm = 36%
M Epet " 120cm=51% 1140 &m = 48% 21 180 cm = 35% 220 em = 33%
& L1 150 om = 49% 220 cm = 3% =
T 140 om = 48% 250 tm = 50% . CLAY MINERALOGY (<2 um): 1.102 em
2 iy 1110 cm = 6% 280 cm = 6% Smectite  59%
9 4 it 0%
ool Am " ke . L CARBON-CARBONATE: Chlorine 1%
- J 13em  165cm  188cm  11Z6cm Kaalinite  19%
ﬁ % Carhonate B3 a7 &8 B4
- % Orgenic carbon 0.3 03 oz 03 CARBON-CARBONATE:
1160em 236em  266em 280em 1-35em 186em 195cm 1925 cm
* Carbonate 48 45 58 38 % Carbonate a1 =] a8 42
% Organic carbon 0.3 03 03 04 % Organic carbon 0.4 03 03 X1
1160 cm 28Hcom 2¥om
SITE 602 HOLE A RE (HPC 37 143.3-1458 m % Corbanate 43 3
5 HORE {HEL) HORED INEEAYAL % Orpanic carbon 0.3 a3 0z
] FOSSIL
- ; CHARACTER
- MR EE zl e
R HEE g_ El E | cfscasy LITHOLOGIG DESCRIPTION
S|zM|2 .l E & n
£|E |3 Z |2 gz al= % 3
N z|5]|% E = ;
R HEIEE 3
% FORAM-BEARING NANNO MARL, which i gray 15Y 8/1) 1o light
o = alive gray {5Y 6/2] in color with occasional burrawing and martiing
- £ Sven Section 1, 104108 cm is a dirturbed layer, but il recognizable,
5 i of alive (5 5/3) PYRITE BEARING NANNO CLAY.
| o Section 1, O-spproxmalely 130 om o distwbed by ibearing and
_ =4 tragrmantation.
£ § 1 | E In Section 2 from B3—78 cm thare is an irregular shear, The sediment
E L8 | apguary intact below this point
i !
| L osves
B SMEAR SLIDE SUMMARY
I BY B/ 1106 290
LA - D0
= | g Quartz VT T
e I E 5Y B/ Pyrite W 3R
i B = Other heavy mmaraly wroour
Chay minerals ES/A A3A
E Volcanic ghass 1) YR IR
s Zealites 3R -
< Carbonate unipec. IR AR
Foraminiters AR I6C
2 Calcarsous nannofessih  20/C 30/a
CARBONATE BOME:
2.20 om = 50% 2.80 em = 52%
o 2.50 om = 55% 2110 om = 50%
= CARBON CARBONATE:
g 23em  2ESem  2100em 211Bcm
FM| am T % Carbonate &8 85 L] Bl
;’ % Organic corbon 0.2 0.3 0z 0.3




502 yoLe A coRe (HPC) 39 CORED INTERvAL  147.3-1603m SITE 502 HOLE A CORE(HPCI 40 CORED INTERVAL  150.3-162.8m
g FOSSIL o FOSSIL
g ; CHARACTER G ; CHARACTER
EMEE Zle - EMOEE zl 2
z= (25| S GRAPHIC - |25 & =] GRAPHIC
; g 5 H § ; o5 E LITHOLOGY LITHOLOGIC DESCRIPTION ; g ,;E 5 H 3 45 E LITHOLOGY E 4 LITHOLOGIC DESCRIPTION
S ERHHE TR A HHEH T EE 4
- AHHHE a AHHEEE -}
& 4=
8] FORAM-SEARING. NANNO WARL, which & way. BY £/} 10 olive g | 1= FORAM AND NANNO-BEARING MARL, which is light olive gray
& gray (EY B/Z) in coloe and structureles with maotties and burrows. [ — —H 15Y &2] in " with 210% e s st
e SYS5/ Seattared forams are visible. 'i—1 burrowed but otherwise structursless, Farams are vitible.
Section 1, 0—26 cm i high disturbed. E = Section 1, 0—19 cm is disturbed,
A lage burrow with black halo it in Section 1 st 67 to 88 em. ll!—l—J 5Y 672
A zoophyeas burrow it in Section 1 at 140150 em. = SMEAR SLIDE SUMMARY
1 I1n Saction 2 the interval from 0-20 em is distinetly burrowed, z 1 ]l— 13007 280
= = P D
= _F;-!—- Quartz WTuT
g SMEAR SLIDE SUMMARY o= Pyrite 2R C
g 1110 < ":| . Other hesvy minersls YT 1T
o y Clay minerats 51A 58IA
: Quartz wr -||.’_4 Volcanic glass (It} ZR YR
Pytite yr gl e =ty Carbonate unspsc. 2R WA
< Othor hesvy minarals 1T - == Faraminifers ﬁ ;:’..3
Clay minerals 6578 = B = Cadcarvous nannafossils
: £ 2 Y672 Wolcanic glass (it} A 5 b _.‘_E,
B - Carbanate unspec. AR = o CARBONATE BOMB: = e
Foraminifers we 120 cm = 31% -20cm =
Calcarsous nannofousils  2B/A ] 150 em = 49% 250 em=47%
BY B/ 1:80 cm = A0% 2:80 om = 28%
CARBONATE BOMB: 1110 an = 43% 2110 em = 30%
L 2 120 cm = 35% 2:20cm = 35% 2 1:140 cm = 5%
150 em = 19% 250 cm = 44%
1-80 om = 35% 280 em = 45%
s CARBON-CARBONATE:
b Lot 10 = 0% 1%em  1@em  188em  1126em
A . NCwbonate 41 " a7 "
% Organic carbon 0.4 03 0.3 03
CARBON-CARBOMATE: L 1160cm 23 em 265cm 206 cm
m § & o ol Mem cmfam 24 %Cubonste 40 & B 30
Citions 1 Organic carbon 0.3 04 0.4 04
b S = 68 % Ovganic earbon 0.4 04 04 04 8 % Organic car
& LiEDem 23Wem  FBSem  286em 8
g %Cubonste X2 43 37 50
% Orgeniccarbon 0.4 08 03 03
21 em
% Carbonate a8
% Organiccarbon 0.2

8
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SITE

= 502 HOJ;: A _CORE [HPC] 41 COREDINTERVAL _ 152.8-1558m SITE
. |2 CHARACTER _S02HOLE A CORE(MPCI 42 COREDNTERVAL 1638-1583m
= FOSSIL
M EMAHE A | ol ) M
iz |ES|s E el E e
y H : g : ¥ Ei g § | umeoroar L ‘ LITHOLOGIC DESCRIPTION g §§ HEE HE T
L = ¥ ] 218
£ I8 : g HHE : g §|‘5 28| % 'E H E.i. | E | umorsy | LITHOLOGIC DESCRIPTION
g |8]2 g HE E H s HELE] H =R = -
= 5% ﬂ =
= ENHEHHHEE g
A5 o g = =
i— -3 gﬂg“f”'l"ﬂ F";‘*L widh Wy ¢ 811 30 o ey 2 -‘.n_i
t . In color wi rrows and matiles but otherwise structure- - 5 [ RANN grani
p J_.J. BY 61 lnss. Scattered forams are vislbole, o 2 __J'_L Fnlnm AND /O-BEARING CLAY. ish gray (G &/1)
4 o 2%, to fxght gray (5 8/1] in colar which ls mattied and burrowed. Forams
g |** sy & SMEAR SLIDE SUMMARY '-l-_': e
27 iy 1= e 1 2100 05—1 =1 BG81 Saction 1,0=14 cm is disturbed.
F B il L 3 ;
¥ J'.l. Buarty "’,T “J_j In Saction 1, 5565 em the sediment calumn 15 sheared,
_,"‘"_._ Pyrite n z 1 T In Saction 2, 18 cm thers is @ bisck nadule consisting of pyrite and
- __-'_-_J_ Qther heavy minesals uT E _-'L_L s
= 2 L Clay minerals BE/A . gL Section 2, 60-80 cm the sediment column is irreguisrly thear
= Fat Volcanie glass (1t} R i T e
= .
§ 4 Fotsminlfers sic < Lyt SMEAR SLIDE SUMMARY
g B “‘j Caleareout nannotomils 2074 4 .t.l. 1100 218
, 2 ] Dolomite ur 5 L 4] L
< 5 i bl } oy
g & A _‘_i CARBOMATE BOMB: Z |z 8 T Pyrite ;’r; s0A
& 55y 1.80 em = 37% 280 em = 27% £ z B - Other haavy minerals 1T -
5 R 1110 em = 44% 2110 cm = 36% = |3 x L e R Clay minerals B3A 10/C
. 140 em = - L .
! 4] 1140 om = 46% 2140 em = 32% 5 T
L b - ik WVolcanic glass (i) 2R 18/C
=2 = “_L'*' 2.59:'“-: 320 em = 45% ‘E "J__'I" Zealites ur -
™ et 50 omy = 1 Carbonate umgec. 4R -
4 T
r I - Fararminifers BiC  25/A
g J'_l CLAY MINERALOGY (<2 pm): 243 cm @ _|_,-I' Calcareout nannotossels 2004 10VC
a z --'LJ Smectite B6% 2 -_J_.L
. o Hiita ™ Pl it s RBONATE BOMS;
.§ 1+ Chiorite 10% 1= ek " 2z0emezmy
e o Kaafinita  17% 4 160 o = 36% 250 cm = 26%
iy . ‘__I__‘_ 1-80 cm = 30% 260 om = 26%
J__‘. CAHBON CARBONATE: - J"-L - 1110 em = 24% 2110 an = 35%
il 186em  105em  1126om  1180em Mlag 2 Pkt Y 81 1140 em = 3%
, _‘_-L !‘tgrboum Sg 5 43 L] a8 CARBON-CARBONATE.
ganic carbon 0. o3 03 04 . :
8 e 235em  2485cm  286em 212 em 1%on  1E5em  1G5em  112om
o n % Carbonaty by 5 H 3% % Cartronate az 3 7 0
cC| -.L_L % Organic carban 0.3 03 0.4 02 * 5 o4 o b 4
FMlam & i, 2.1600m 316em HiBdon. 2doh’: MBon fmen
S i % % Carbonate 40 EN 24 2
= % Organic carbon 0.3 03 2 Ot 2 23 04 L.
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SITE 502 HOLE A CORE(HPC) 43 CORED INTERVAL  158.3-1613m SITE 502 HOLE A CORE (HPC) 44 CORED INTERVAL 161.3-163.8m
o FOSSIL a2 FOSSIL
§ CHARACTER z CHARACTER
§ z § g s - = “
zulg|s Zl g oW = 5| =
B é EAE| E | chiooer LITHOLOGIC DESCRIPTION TElEE|Z| 8 § FIE| B | (Shamie LITHOLOGIC DESCRIPTION
uB |35 2 553*; 2 2 g§§~z§:§:!§§ 2
] o
£ g HHHHEE E g z |5 g HEH gE ]
ERHEHEHEE 3 M HEHEE ¥
F! VOID
g FORAM BEARING NANNO MARL, which is gray [5Y 8/1] in color J= 5G 6/ NAKNO-BEARING CLAY, which is greenish gray (5G 6/1) to gray
i grveralty Siruckoreless bt moried, _I.._‘_.L © Y B/1) in color and veguely mattled, burrowed, and banded.
Syan Section 1, 0-37 cm s disturbed. L8 i T wran Section 1, 6780 om & passibly thesred.
From Saction 1, spproximately 128 cm to Section 2, 17 em the sedi- 2 PP Section 1, 120127 cm is ASHBEARING NANNO CLAY, olve gray
ment s ASH AND MANNOBEARING CLAY which i dark gray oy (5Y 5/2 in colar.
[5¥ 4/1) in color. L) -t Section 1, 127-134 em is black PYRITE-BEARING ASH, with in
z 1 -k clusions of NANND AND ASH.BEARING CLAY which & dusky blug
SMEAR SLIDE SUMMARY E pu ' green [BBG 372) in color.
s 170 25 g B Saction 1, 134-141 em s HANND CLAY, Ike the wrrounding sedi-
£ o D 2 10— = | ment
g Ouarts oo I I Section 1, 141144 om is NANNG AND ASH-BEARING CLAY, olive
e Pyrite 2R AR = - n ray (BY 5/2] in color,
g | = §_ Othor heavy minerals YT W/T . s LA "F Sy, Section 1, 144 om & NAMNO-BEARING ASH which i blsck n
< g7 — Clay minersls a7iA BAA s | - = G 61 Sor:
£ - voio Valcanic glass (11) WA BIC |z =) e  tErevae
=z = 2
L 5Y 4/ Civbone e, ol e E g 14 N2 SMEAR SLIDE SUMMARY
g | g Faraminifers 10ic IR H o .
- = = Catca fouils 26/ 15/C ] i Bl 1125 1120 1131 1144 280
w recus nannofossily i o oW MM B
= i = i Rl
3 L L s L) o uartz VTOWT - uT T
5Y 601 . @ i Feldspar - WT - 2R -
S CARBONATE BOMB: o M| e Pyrite IR 4R SC AR IR
K 120 cm = 38% 270 e = 23% 2 — BY &1
O e e Othar hewvy minerals VT~ R UT AT
{55 o 80 oo = S3% [ Chy rinevals G/A E5/A - AR BYA
G| 0 2 el Valeanic glass [11] 7C  1BIC BS/D TOA IR
1110 cm = 31% 2110 em = 24% " st SR L e
14T o 22008 3 b i Ty Carboname unipmes. ¥n S - - AR
. e fep g 1 Viin Forsminifers 4R 2R - - 5
2 CARBON-CARBONATE: = Calearecus nannofouwilc  20/C B/IC —  16/C 200
2y | voio L3em 185en  1GS5cm  1126em 2
2 % Carbonate 38 48 2% 21 @ CARBONATE BOMB:
FMiCM = % Qrganic carbon 0.3 0.3 0.3 04 - 1-20 em = 36% 2-20 em = 30%
= 1-150cm 2-3Bem” 286em  2D5em 1-B0 em = 31% 250 em = 30%
A % Carbonate L] 30 32 6 1110 em = 23% 280 em = 24%
= % Organic cwrbon 0.5 0 o4 03 1140 cm = 17%
1 2100em 2125 cm
X Carbonete. 28 = CAHBON-CARBONATE:
% Organic cacbon 0.4 o3 13em 166cm  186em  1i2em
%Cwtonate 31 B n
% Organic carbon 0.3 04 04 02
1M0cm 235cm  285cm  285cm
% Carbonats k] £ 24 24
% Organiccarbion 0.3 03 03 04

20s 9.LIS
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SITE 502 HOLE A CORE(HPC) 45 CORED INTERVAL  163.8-1663m SITE 502 HOLE A CORE(HPC) 47 CORED INTERVAL _ 168.3-1713m
2 FOSSIL 2 FOSSIL |
- g CHARACTER « |2 CHARACTER -|-
8 lzule[s 4 - ERIEM IR z| @
= 1 I H ol = GRAPHIC e-|o¥|E| 5] 2 gl = GRAPHIC
i Eé i g i N s 'GE LITHOLOGY LITHOLOGIC DESCRIPTION b té % g E éﬁ E E LITHOLOGY LITHOLOGIC DESCAIFTION
w3 |EN| 2 iz gy g 4 e HHE R R 2 i
£ |e |2]2)2 . o z (= 3 2 § ]
F s |2z gl £ £ 5 Folg |z ¢ FIE E 5 g
g (2|32 5 |2 8] E s |&]2 5 |d 3
| — T
3" "'Lt-‘ I| NANND MARL, which s greanih gray (BG B/1) to gray (BY /1] "i MANNO MARL, which is greenish gray (5 6/1) in calor and NANNG-
= :4_4_4 : BG A i cisto with ,w;“mql Iirrowing, snd faist baoding. ' & :l__‘_-l ;‘;,:R;I:NE :'L;L which is gray [5Y 5/1) in color. Both e mottied
e h v Section 1,012 e Is disturbed. 3 ey -~ 56 81 e o 4
"4 - - =, - Sectlon 1, 0-34 om & disturbed.
S e Section 1, 12-40 cm may be shwared. | = i "
s ; Loty P I Saction 3 at 20 cm thar is a bresk in the sediment columa
'I.-I'_I Section 1, 142-145 em containg o dark band which |5 8 nanno <+ 4
4 and ash-haaring pyeite nodule. -4 4] SMEAR SLIDE SUMMARY
F ‘ =] 1 -‘-l- 1120 2100
=z .- W SMEAR SLIDE SUMMARY . o b
5 'I-_L.l 180 1144 o iy S Quartz WT AT
g e Rl DM z 10— == Pyrite 2R T
14 A4 Quartz woo— == -1 |- Other heavy minerals  UT VT
< == Pyrite VA BOA E 4 - A Clay minraly B5/A BIA
- Ottvr huevy minarals T — £ I Volcanic glass (1t) 4R am
= & jl_ -4 Ciay rinerals 51/A 23C < Pt 5Y 51 Carhanate unspec. IR IR
- = ot = Volcanic glass [1t) &R 10 2 ] Foraminifers 2R SfC
z L L=y  Carbionate unipec s T - . Calearsous nannotossils  20/C 25/A
T 1 Foraminifers am T - _L.-'-_A
= L gy Calcareous nannotasiils  26/A EIC H +.u CARBONATE BOME:
2 5 TR Dolomita wro- = 4 150em =278 250 om = 26%
g _I._I_a s | =, 4 180 cm = 23% 2:80 om = 25%
Lt CARBONATE BOME: Bl | 5G 61 1110 am = 16% 2110 em = 28%
'§ 2 _l_'l" 1-20cm = 17% 1-140 em = 19% - ﬁl—""-l 1140 em = 1% 2.140 cm = 13%
2 S 150 em=21% 220 em = 25% E . W 220em= 19%
& & 4 180 em = 31% 260 cm = 23% H ® T
% 0 1110 em = 33% 280 cm = 26% 2 2 S CLAY MINERALOGY (<2 yml: 1-102 cm
N i, % __““‘"_11 Smectite 8%
F CARBON-CARBONATE: : ot | itite k3
FM|cm L I 13em  165cm  18Sem  112em Lo b T s " Chiortite 1%
wl % Carbonate 3 32 6 8 "_l__‘l' Ksolinite  15%
] % Orgaric carbon 0.4 04 03 03 47
L 1149em 23em 265 om 1] CARBOMCARBONATES
T it 0 8, 8 € 4= 1365em  1ESem  195em 112 em
% Organic carbon 0.3 o4 03 s i iy % Carbonate » 20 23 12
- _|'4_“’_L" % Organic carbon 0.4 04 04 oS
SITE 602 HOLE A CORE(HPC) 46 CORED INTERVAL  166.3—168.3 m 2|2 T+ || TidBem 23em  2B5em  2BEem
2 FOSSIL = = 2 By % Carbonute 2 L] 24 ]
. CHARACTER FP M o cC i % Organic carbon 0.5 04 04 08
AR RARNHE 8 Xouborse B
- |2 =] [ ate
= e H g : HE P i i J LITHOLOGIC DESCRIFTION = % il gl OF
£ (7|3 52| 8 [64% | * £ FH
= Z sk =
3 HEHEE TF 5
—] | —
R e |
| NANNG MARL TO NANNO-BEARING CLAY, which is grayish
8 ".|__‘ 5G 81 green [5G B/1) and gray {5Y 5/1) to dark gresnish gray [SGY 4/1]
by T % in cator. It is genesally mottled and burrowed.
- _-J_:: | 5Y 51 Section 1, 537 cm is disturbed,
ke | Section 1, 37150 em shows sediment shear.
Y J'..t The Core-Catchar contains davitritied ash, which i dark greenith gray
z 1 T | (56 4/1) in calor,
.
H] +, -t ! SMEAR SLIDE SUMMARY
g 1o, -4 | 216 280 cC,10
% 4 b B M
E B 1+ | Quartz WroouT -
g L) | Pynite VT 2R sIC
= L pil i Othet hoaey minsrali  UT YT -
E ey -+ | Clayminaras B5/A T0/A B/C
[ S y Volcanic glass (1t} VR AR 4R
2 & £ Devirrifind ash - - s
g 4+ . Carbonate unspec. 2R SIC -
H Jo IL Foraminifars 4 AR -
‘3 X [ Colcareous nonnofomits  300A 15/ 2R
by * -1 . CARBONATE BOMB:
T4 BGY 4/1 120 m = 23% 1140 em = 36%
= g4 220 om = 36%
= 250 cm = 17%
g s B -"‘ - W 280 cm = 23%
RP [cM —
b CARBON CARBONATE:
L 13em  165em  195cm  1125em
% Carbonate -] =1 41 &
% Organic carbon 0.3 06 03 03
Td8em 236cm  265cm
% Carbonate 4 30 25
% Organic carbon 0.3 03 04




68

SITE 602 HOLE A CORE [HPC) 48 CORED INTERVAL 171.3=-173.3 m SITE 502 HOLE A CORE (HPC) 50 CORED INTERVAL 175.3-178.3 m
o FOSSIL L FOSSIL
. |& |_cuanacren « |2 CHARACTER
RN AE z| 2 -NEMHE HE
AR EHE § 2|8 FRAPIC LITHOLOGIC DESCRIFTION S 1H g || & CRasG UITHOLOGIE DESCRIPTION
HEEE 3 5| & B w ws 2Nz EBG| ¥ A 8
S HHEHEEE £ +H R ER R E
':a§§!=E H ! "Eggi‘(‘gg = g
H z 213 = = = | B |25 o
e =
) = &4 A E " .
g | - . greenish gray n calor, . " i grawnish gray n s
p—— FORAM-BEARING NANNO MARL, nish. 156G 81} In cal w . NANNO-BEARING CLAY, which sh 15G 8/1) In colow,
153 i and NANND MARL, dark greenish gray. (SG 4/1) in eolor. Both are = B e ' and ASH., FORAM., AND NANNO-BEARING MARL, which & gray
- —— 56 61 extonsively burmowsd with many Burrows spproximately st & 30° dip. l..-l_ © {BY 5/1) in color. Both are axtensively burrowed and mortied,
z =" /‘ Section 1, 035 om it disturbed, aﬁ~'-l_ /’_/ 5G 811 Section 1, 0-49 em ir disturbed and thasred.
_-|—|-.| - There i3 a thear plane at approximatsly 8 30" dip in Section 1 at 35 em. . qL'I‘ In Section 2 betwesn 23-34 om there it & shear trace of approxi-
= A L mataly 60° dip.
< 1 :|_—|:' SMEAR SLIDE SUMMARY = 1 l_L A nodule with a grayish blue green (SBG 5/2) halo is in Section 2 at
E -+ o2 160 1130 2 dl_-l— about X5 em.
- o o o -
! g -+ £ = In Ssetion 2 from 7484 em the sediment column |s disturbed by
= "0 _:1:*:( - Cuarts wTuvT & 1.0 — v
2 = | Pyrite AR AR gl < 4 "
£ H F Othar hoavy minarss /T 1T g e L
'-J_-l- 5G4/ Clay minerals ARA BOSA L) — 1 SMEAR SLIDE SUMMARY
= Wodcanlc glass {ft) IR WA = “+="—H 1130 240
B 3 I Cortromsts s ELEEL H g == arah B D
o ke Foraminifers e &R iy = ==, Ouartz WTuT
[ B Calcarsous nannofossils  30/A Z6/A - 4 B = Pyrite 2R 2R
3 Fo E .*_-‘- Other heavy minerals ¥T T
8 ! CARBONATE BOMB: H I | A s Clay minerals 46/ TOIA
) | 120 an = 7% 1110 cm = 28% o+ = Volcanic glass {it) 7C B
e lac Slee] 4= 150 em = 3% 1-140 cm = 27% T - Carbonate unipec. IR AR
5}—' 180 om = 30% 220 em = 20% - 2| T Foraminifers e 2R
- nannatossil 15/C
g — AT L] / Calcareous ossils  20/C
13eom 185cm 186em  112Bom e
"1 ] CARBONATE BOMB:
% Cubaratn 21 E] = Ed ] i I f 120em = 18% 1140 cm = 17%
% Drganic carbor 0.4 0.4 04 o4 e, o - 1560 cm = 25% 220 cm = 16%
g em 232em APcM = ¥ | o 170 cm = 21% 250 em = 23%
% Carbanale 30 ELl Q‘ _____ 1110 em = 16% 260 cm = 27%
% Organiccarbon 0.4 04 = 4
Note:-Gite B02A, Cors 48, 173.3-175.3 m: No recovery. = CARBON-CARBONATE:
1-35em 185em 186cm  1125cm
% Carbanate 21 24 22 8
% Organic carbon 0.4 04 04 04
1148 em 235cm  286cm  2B5em
% Carbonate 13 2 AL Fo
% Organic carbonn 0.3 03 04 04

70§ 4.LIS



SITE 502 HoLe A  come(bpg) 51 CORED INTERVAL 178.3-180.8m -
g FOSSIL SITE HOLE A CORE (HPC) 52 COREDINTERVAL  180.8-182.8m
= |5 CHARACTER E FOSSIL
é» g ROE g S g o a CHARACTER
El8z|=|&l= = GRAPHIC < z
'E =§ HEiE +E § LITHOLOGY LITHOLOGIC DESCRIPTION §|_— EEIHEE 1 GRAPHIC
£7|E % § g g z| & 4 2 L5 kol g z 45| & LITHOLOGY LITHOLOGIC DESCRIPTION
ALEHHE £ § A HEE O £ FH
5 il3[a8 ok 2 g 1512|5538 ]
= T E |el=|215 a8 3
% 1= 4 E=
bt -1 ol Ty NANND MARL, which & greenish gray (5G 6/1) in color, and NANNO- 3 T I
‘||.._‘_ BEARING CLAY, which is dark greenish gray (5GY 4/ in color. 5 g T ™ NANNG-BEARING CLAY, which Is greenish gray [5G 6/1) to dark
i Byl Bath arw thoroughiy burrowed with scattered fora visible i g o il groenish gray [SGY 4/1) in color snd extensively burrowed and mal-
= 05—, f i e Section 1, 0-18 cm is disturbed. E S ¥E o] thodd.
z .1&.,_‘_ = Iin Section 1 a1 8D cm there i @ calar changewhich occurs at & shear . 05—y = Section 1,018 am s diimurbed,
i S lane {probably i situ deformation) " X <45 A roophycos burrow it in Sectian 1 at 44 em.
]I_J_ / Zoophyoos burrows are in Section 1 at 52 snd 88 om, g 1 T = A grayish blus green (5BG 5/2) nodule of devitritied ash i in Section
2| g 4= o A pyrite crystal with o wide halo s in Section 2 at 38 em, s Ny « - £ .
§ 1.0 I-_I_ ® = % » | BGY4N In Section 1 from B8—105 cm there b Irregular shaar deformation
= = 5GY &N SMEAR SLIDE :mn:m 250 Elg e / From Section 1, 145 1o Section 2, 115 cm thers is & lerge shear which
= A imarks & color changs in the core.
Ele ::.L. 6 o 3 1= . 56 &/1 e
. Quarer wroour [
% 2 ,,_t P 55 M 1.l L SMEAR SLIDE SUMMARY
8 @ b Other heavy minerals /T /T = EYE 5GY 411 1o 147 1
- 4 Clay minerats BAIC VA [ & Ly - B MR
s Woleanie glaas i} R 2R 2| 4 Quget = wroanm
: i Cartonaty unspec. IR EC i T 56611 Pyrits ¥R WR WA
L] 2 _'-«I. 3 Foraminifans IR HR Other hoavy minerals - wrToour
4 '_ i s A P87 Clay rifraly 15/C 78/D B8/A
8 I . oot A e g Valcanic hass (1) sc IR 2R
g 1l . ARBONATE BOME: Volcanic glass (dk) - R -
RP | CM “lee| PR o ATE BOMB: T Drewitrifind ash wa - -
i P 120 cm = 32% 1-140 cm = 4% rhona
] 160 cm = 37% 220em= 1% Cm TR Unpe. urToouT ¥R
2 180 cm = 19% 260cm = 14% Foraminiters vt T sic
1110 em = 23% Calcareous nannofossits.  5/C 10/C 20C
CLAY MINERALOGY (<2 um): 1.102 em EARBNGTE SOME-
Smectite 1.20 om = 24% 1-110em = 3%
i % 150 em = 18% 1-140 cm = 22%
Chigrite  14% 180 em = 18%
Keolinite  20%
CARBON.CARBONATE:
CARBON CARBONATE: 13 1%em  185em  185em  1%Bem
13 em 1-B65em 18G6cm  1125em % Carbionain 14 Fi 13 30
% Curbonste 34 a6 i 0 % Organic carborr 0.3 03 03 03
% Organiccarbon 0.3 0.3 o4 04 1-149 em
1149 em 235em 255om % Carbonate 2%
% Carbonate 8 22 18 % Organic carbon 0.3
% Organic carbon 0.4 03 03

T0S ALIS
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SITE 6502 HOLE A CORE {HPC] 53 CORED INTERVAL 182.8-1848m SITE 502 HOLE A CORE (HPC) 65 CORED IN'EF VAL 187.3-189.3 m
£ FOSSIL g FOSSIL
= ; CHARACTER = (& CHARACTER
g8 [5s|2[2]® zl 2 -N-MBEE 5| e
Ee (22| o| & GRAPHIE LITHOLOGIC DESCRIFTION HAEHHEIE 2|8 GRAPHIC LITHOLOGIC DESCRIPTION
HEHHEHA R HEHHHA R ARG 1 P
A HE RS EEg N HEHHEEE o e
Fo)E § ez |2 = 5 IR 5 g g
3§=253§ 3 N HHEEE T3
e
152 F
¥ 601 a4
J=1= FORAM BEARING NANNO MARL, which it greenish yray [5G b BG N NANNO-BEARING CLAY, which ix gresnish (56 6/1) in color
g = &G &1 t0 5G /1) in calor and burrowed and mattied. = mw?mﬂmmm w greenish gray n
E = © = .
z g = — BT Section 1, 0-36 om & disturbed. . Section 1, 0= 17 cm i disturbed.
E 05—y b Syctlin.1 k. 8070 ey sty i 4 5 of shows s w1110 6 F Saction 1, 133134 em contaim 0 ash lamine ot 20 dis. 1t is duvitrl
= thare is & daformed contact with 2 shear plane below. = ied, and not obviously ixied into the overlying sediment
5 < =] \ A small braak in the sediment column is in Saction 1 at 137 em. §
5 i
= _|—_': ke ; SMEAR SLIDE SUMMARY
21 - = SMEAR SLIDE SUMMARY 135 1130 1134
2B == 176 e D M
':i:_ D = = Ouartz uTOOWT -
1= Cuartz T £ Pyrite 2R WT 4R
. P Pyrite am 8 r Othar heswy mineeals 4T WT =
3 B ey Other heavy minecals 4T . Clay minerals B5/A° BE/A —
& o ¥ Clay minerals 56/A k ] . Volcanic glass (1) uT  20/C 48D
rmlac Tec . WVolcanic glass (1t} AR 2. Zoolitas uToaT -
A Carbonate unspec. IR v Carbonate unspec. m WR -
3 Foraminters BiC © Foraminifers IR WT
2 Caleareous nannafosslls  28/A Calcarsous naonofossils 200G 15/C. —
CARBONATE BOME: - CARBONATE BOME:
120 em = 27% 1110 cm = 32% = 120 em = 32% 1-140 cm = 35%
150 cm - 26% 1140 cm = 31% rolag g 150 em = 34% 220 cm = 37%
180 cm = 37% p 180 em = 37% 248 cm = 20%
§ 11100em » 28%
CARBON.CARBONATE: 2
135em  166cm  1@5em  1-12Gem CARBON-CARBONATE:
% Carbanate ELl £ 4 i 1.365em 16Scm  1865cm  11Xem
% Organic carbon 0.4 03 oA 0.3 % Carbiorts 27 3 E 27
1-149 om % Organic crbon 0.3 03 0.3 LR
% Cerbonate £ 1148cm 235 om
% Ovganic carbon 0.3 % Carbonate az £
% Orgniccarban 0.2 0.3
SITE 502 HoLe A CORE(HPC) 5% CORED INTERVAL  184.8-187.3m
2 FOSSIL SITE '502 HOLE A CORE (HPC) 56  COREDINTERvAL _ 189.3-191.3m
= |Z CHARACTER = ey
N EMNE z| 2 H CHARACTER
ze 225 5 = GRAPHIC £ |2
H g : gg £| E | urotesy |, i LITHOLOGIC DESCRIFTION §‘_ £ 513 z| 2 R
= § H g § g § B = ; B ; [ 5% g i é £ E LITHOLOGY LITHOLOGIC DESCRIPTION
- & EEl= o w215 3 3
= S |=
1+ f" s |2{2]|3 |5 |28
o apn F -BEARING NAN , which is gray in color i
2 = Y.y ORAM-BEARING NANNO MARL, wh (5% 501} in ool i ]
] S wod FORAM NANNGBEARING GLAY, which s grosnish gray (3G E NANNO MARL, gresnish gray (5G 6/1) in color 1o NANNO BEARING
B 4 [ 811) i colar. Both are extensively butrowed and mottled 8 B peed srel CLAY, gray (BY 6/1) ta medim bluish gray (5B 5/1) in calor. The
os—l_'l" BG &1 Section 1, 0-22 om i disturbed, = 3" -L‘_ sediment it Thoroughly mottied and burrowsd,
s _I'_-L_ — In Section 1 at 107 em there 1 & black bleb of pyrite-bearing ash. z “_"L_ Section 1, 034 cm i disturbed,
= 4 E L] In Section 2 at 51 cm thers i & small bresk in the sediment column
1 S BY 5/1 SMEAR SLIDE SUMMARY k B
’ B i 1107 210 260 K y SN o
& A+ I R M D D < S il SMEAR SLIDE SUMMARY
< T EN Tagey o ssan Cuartz - wToouT £ e Ly 180 1423
® 1§ ] Pyrite we 2R T N T o o
_I_-l- L1 b Othar heavy minarals - wroour o — Quartz wT 2R
_s B Ty Clay minaraly 4R ES/A GBIA s :l = 5851 Pyrite YT T
= - 'LJ__" Valcanic gla (1t} sA VR OWT = - o Othwer by minarals T 2R
g2 ok BY5/1 Duvitified ash oa - - | | L sysh Clay minecals 62/A WA
5 - Ginuconits W - - z i ) WVoleanic glass (1t FIL A
£ ke ki Carbonate unspec. - AR IR 'E 2 Carbonate unspec. AR AT
B iy Foraminitars - ®C EC 2 = 4 4 Foraminifers sC T
-Z ]l—_l_- -4 Calcarsus rannafomils  4/R  20/C 25/ H S Calearsout nannofossils  26/A 8/C
] o ;
ok 5G a1 CARBCHATE BOME: E CARBONATE BOMB:
2 --L.I_ 120 cm = 28% 1140 em = 33% % 120 em=3T% 1-140 em = 35%
o ol e ” 150 cm = 25% 220 em = 16% ] b1 150 cm = 25% 2.20 em = 42%
_-|__|_. 1-60 cm = 24% 250 em = 3% 2 180 em = 40% 285 cm = 42%
L 1110 em = 51% 2800m = 1% (AP | AG 1110em= 31%
g = =
= e el B A z
i = | L mm-mnmnla:;l:, . . . 2 CARBON-CARBONATE:
1 talal el bl 13em 1E5em  195em  112eom
g % Carbonate a7 a2 3 a X Carbionti N P 2 18
B % Organic carbon 0.4 04 03 0.2
B % Ovganic carben 0.3 02 02 02
4% em 235em 285em  2M2em 1148 em 2.35 am
% Carbonate 33 ar 62 % Carbonats ETS 45
% Organic carbon 0.3 02 02 03 % Organic carban 0.2 03

208 4LIS




502 HOLE A CcoOREI(HPC) 57 CORED INTERVAL _ 191.3-193.3m SITE 502 HOLE A CORE(HPC) 58 CORED INTERVAL  193.3-196.3m
g FOSSIL g FOSSIL
" ; CHARACTER . |E CHARACTER
“<
18, |5.[2]2[2 z| @ R EANE "
&x |2 = g = GRAFHIC £ 2% 213 gl g GRAPHIC
| = Eg & i g £ u LITHOLOGY LITHOLOGIC DESCRIPTION TS |EE|E 2]z 2 £l & LITHOLOGY LITHOLOGIC DESCRIPTION
w5 3Nz 2|3 ¥ =N S HEE EHE 2
L3 |EY 5[ 8|3 ¥ - EiEHS g7l E[8]2 5l #
£ |z 1= 2l =) E |= |2]& =)
s |5 = E H ERHEHEIHE E
& |2]12]|3]|& & - & |2]32 3 |28 =
B ! FORAM-BEARING NANNDO MARL, which i greentsh gray [5G 6/1]
= - 1o gray [BY E/1) in calor, and NANNO, ASH, AND PYRITE BEARING 2 MANNG-MARL, which i light biuish gray (58 7/1] o gresnish
2 | 6G 81 CLAY, whach is dark greenish gray {5G 4/1) in color. Both are generally g 5G 8/1) in m’ 'md Mnnm-ssnnm(\;‘ CLAY, which s 'l\fT;:
yl | mattled and burrowed, e 511 to derk gresnish gray (5G 41, dark gray 19 4/1) and olive gray
= | Section 1, 0-22 cm s deformed and the interval from 22-54 am 2 s I5Y 472} in color. Both are extensively burrowed.
% =l T red out, possibly & coring - Section 1, 0-36 em is disturbed
_ In Section 1 from T—80 crm ssh and wdiment are extensively burrawsd Section 2, 8-18 NANI ND ASH BEARING CLAY, whi
2| ¢ 1 C ] and mixed, From 80-81 cm there Is 3 PYRITE-BEARING DEVITRI = 1 T aatwivty N,T,Lu,:db‘,,m ® 6 CLAY. whien
F +| saan FIED ASH which it black, its uppar contact (s extersivaly burrcvesd =
5 In Section 2 st 20=21 om there i » loyer of ZEOLITIC CLAY. 1 em
=| & In Section 2 at 12 cm thare i3 8 discontinuous black teming of pyrite = thick with 8 10" dip.
4= 1 T ared Mn-gxides, k = 1.0 =
2| 4 |2 in Section 2 a1 approximataly 4650 cm thare is en irragular shaar
= o| seen E wihich has smeared the sediment.
EMEAR SLIDE SUMMARY L] k
g 175 180 120 212 220 SMEAR SLIDE SUMMARY
e ] -~ -f — L] L] o L] o < b ] 1 1147 214 220
o ] | svsn Ouartz - - YT - uT 3 6 B D M
. Pytite e sic 2R slVA 20T = Cuarte T ONT T -
.| = * Other hoavy minsrals YT WT T - T Pyrite WTOWT LR 4R
22 Clay mineraly - - BOC 10T BUA 2 rther haavy minerals WrouT uT -
- Wolcanic glass (i) &/C  WC ¥R XA AR Clay minaraks BMA BAD B4/A 45/A
AP|AG = Devitritied ash ISA BOD - - BIC B Vokcanic glass (1t} MR 4R BT EIC
Zealites - L " - BP (4G f Duavitritied ash - - 0/
Micronodules - - - a0/a - Zeolites - T OWT A
Carhonate unspac. UT uWT 3R 4R IR o Micronodubes - - - R
Foraminiters Ut - e - T = Carbonats unspec. A 2R IR -~
Calesrsous rannofossils  10/C 1T 30/A &R 5IC g Forsmintfen IR 4T 2R WT
Calcarsous nannofossils  26/4 5/C  &/C AR
CARBONATE BOME:
120 em = 44% 1140 cm = 315 CARBONATE BOMEB:
150 om = 28% 220 cm = % 150 cm = 22% 1140 em = 21%
180 em = % 240 em = 23% 1-80 cm = 42% 25 ¢m = 15%
1110 cm = 35% 1-110 cm = 36% 2.50 cm = 30%
CAHBON CARBONATE:
1-3%em 185em 185em V126 cm CARBON-CARBONATE:
% Carbonate n 15 14 36 1:3%em  185em  185em  1-12Bom
% Organic carbon 0.2 0z 03 03 % Casbionats 30 18 43 3
1148 em % Organic carbon 0.2 03 02 02
% Carbonate a0 1148 em
% Organic corbon 0.2 % Carbonats 13
% Organic carbon 0.3

20s LIS

SITE 6502 HOLE A CORE(HPC) 59 . COBED INTERVAL _ 195.3-197.3m
g FOSSIL '
& ; CHARACTER
- EMEIEIE Zle
g.le = e & GRAPHIC
TE|ES|E 3 gl B JE] & | urvoLogy LITHOLOGIC DESCRIPTION
PRSI £ EF1 a
€7 = |2lelgd g ® 4
F oz |3|5]5(% E 2
ERHEEE
2 g
@ [ FORAM-BEARING CLAY, which s medium bluish gray (58 §/1)
2|1 o in calor and NANND-BEARING CLAY, which is gray (BY /1) in
g -L color.
L g +. .| sBEn The entire core & highly disturbed.
b ” lecjos— In the Cars Canchar there (s & vary sharp color contact at 11 om with
E E|w AG g L BY 61 i biania Sy orertiing ety
| 2
% & SMEAR SLIDE SUMMARY
g% ¢, 10 €C, 20
o D
Qusrn 2R AT
Pyrite 2R 3R
Othes heavy minerals 2R T
Clay minerals 84/D EH/A
Volcanic glass {1t} AR 2R
Carbonats unspes. T WR
Foruminiters BC T
Calcarecus nanncfosils  — 20/C
CARBONATE BOME:
1.5 cm = 43%
CARBON-CARBONATE:
134 em
%Corbonate 37
% Organic carbon 0.3




£6

SITE 602 HOLE A CORE(HPC) 60 COREDINTERVAL  187.3-199.3m SITE 602 WOLE A CORE(HPC) 61  CORED INTERVAL  199.3-2013m
) FOSSIL g2 FOSSIL
d g “CHARACTER ; CHARACTER
8 = E - = u § -3 - z
£r (9% 2|2 G| & arapHic | M E B 3l &
i §§ g g s g o 5 umoLoGy | . LITHOLOGIC DESCRIPTION ss Eg T g é <E o L:“‘”'ggv . LITHOLOGIC DESCRIFTION
w3 | = w3 |ZN| 2 E
£ ile 8 E u -3 fal 2 _, ]
A HEE ] M A HE R R E
o |El=lz2]3 E = la z s E
a |efF 3 |@ 3| & § HEE =
5 F
= 5851 MANNO-BEARING CLAY, which s light biulsh gray (58 2/1) 1o MANNC-BEARING CLAY, which is Hight bluish gray (58 7/1] in color
medium blulth gray (58 5/1) © gray (5 5/1kin color and thoroughly B and NANNO-BEARING MARL, which It gray (BY /1) in color,
= burrowed, F B Both are theroughly burrowed,
l\ Section 1, 033 em i disturbed, e Section 1, 0—47 em is disturbed.
3 In Section 1 from T4-83 em therg is an ASHY CLAY, which is olive T ¢ by Shear traces, which are probably coring Induced, are found at; 50—
\ ileek {5Y 271} in color. E L 56, 80111, 108~113, 110-120, 135 om to Core-Catcher,
[~ «[ svan Saction 1, 120135 em: two z00phycos burraws ~47 *dip. t '
IT B Section 1 contains many faint shear traces. Thay have o somewht Z | Y SMEAR SLIDE SUMMARY
\ wariable dip, bt are approximate 307, g ,E 150 180
- : ,C - oD o
a8 = % & i A Quartz urToouT
5| E Y SMEAR SLIDE SUMMARY s Pyrite 2R 2R
180 1110 Other heavy minerals 0T T
i - L] Clay minwraty B8/A TB/D
1 | Quartz uroouT kil o WValeanic glam (1] WR IR
L Pyrite 4R 3R Micronodules ur -
\ 5B 71 Other heavy minerals TR Carborats unipec- IR IR
8 5 Cluy minerals BAIA  BAIA Foraminiters VT R
] Velcanic ghass i) 3UA 4R Calcareous nannofomsits 200G 107
= b Zeolites uToouT
AG = Carbonate unspac. YR 2R CARBONATE BOME:
g Forsminifers WA AR 150 cm = 36% 1110 am = 40%
= Calcarsous nannofousili  — 18/C 182 cm = 25% 1-140 em = 40%
CARBONATE BOME:
120 cm = 18% Y110 cm=33% CARBON-CARBONATE:
150 om = 0% 1.140 om = 30% 135 om 1-65 cm 185 cm 1128 em
180 cm = 0% 210 cm = 34% % Carbonate 17 a3 0 43
% Organic carbon 0.3 02 02 oz
CLAY MINERALOGY (<2 uml: 1-102 em ik o
Smectite  BO% % Carbonate 46
Ihite o % Ovganic carbon 0.2
Chiorie 4%
Kmkaahy! 10% SITE 502 HOLE A CORE(HPC) 62 COREDINTERVAL  201.3-2033m
2 FOSSIL
CARBON-CARBONATE: o E CHARACTER
13em 165em  185em  LiXem 3 (E.ETeTe 21 &
% Carbonate 13 7 ] 26 g |E8|E) 5] 2 gl = GHAPHIC
% Organic corbon 0.3 02 02 02 1215813 § z 45| E | wHoroay LITHOLOGIC DESCRIPTION
1149cm  220em Ead Fa E A g Hal = 3 -
% Carbanate n 28 (= % g g A ]
% Organic carbion 0.2 03 R HEIEEE § B
3 !
8 | ¥ B
f? 1 0ID ?ﬂﬁ NANNO-BEARING CLAY, which i greenish gray [SCY &1 to 6G
| 6G B/ /11 in calor and burrowed.
7 A Section 1, 0-8 em s disturbed
5 = Zlarlem g oo I Sectian 1 fram 4448 cm there is 3 thaar trace,
= = SMEAR SLIDE SUMMARY
g z i
= R o
& o Quartz Wwr
Pyrite R
Orthar haavy mineraly ur
Clay minerals e
Voleanic glass (1t) 4R
Micronodules T
Carbonats unspec. 2R
Foraminifers wr
Caleareoun nannofeasils 2004
CARBONATE BOMB:
1-36 cm = 24%
CARBON.CARBONATE:
13 om
% Carbonate 26
% Drganic carbon 0.3

20§ 4LIS



SITE 502 HOLE A CORE(HPCI 63 CORED INTERVAL  203.3-206.3 m SITE 502 HOLE A CORE(HPC) 65  CORED INTERVAL  207.3-2093m
o FOSSIL 2 FOSSIL
w ; CHARACTER - S CHARACTER
g |=.l2l® z| @ ] ] = z| @
A ETTEA L g) GRAPHIC 2, |Gul2| 2] 4 S| = GRAFHIC
1 § :E H : g‘! HE LITHOLDGY LITHOLOGIC DESCRIPTION ] ,;5 £ g B §_‘ £le LITHOLOGY LITHOLOGIC DESCRIFTION
S AHHHFEE i S AHHHI U g EF
= z - 3 3
@ AHHHH Tl SHHHH T EH
= HEHEB o =] HEIEIE E
= =
ek
3 1 J"_|_ 5G 81 8-—
g 'td__ FORAM-BEARING NANND MARL, which i greenith geay (5G 6/1) B -NANNO-BEARING CLAY, which s dark greenish gray (5G 4/1) in
x 2 Y in color and ASH-BEARING CLAY, which is dark greenish grav (56 B34 color and FORAM- AND NANNO-BEARING MARL, which is graanish
J—:- 4/1) In calor. Both ars tharaughly mottied, " gray [5G &1} in color, Both sre burrowed with faint banding,
0.5 _.‘-l—_._J. Section 1, 0—24 cm i disturbed and the core finer is damaged thicugh ES Section 1. 027 em ia disturbed.
s 4, . the entire cored section. g A prominent Zoophycos burrow s i Section 1 at 118120 cm and &
i i _‘J_J-A. SMEAR SLIDE SUMMARY 1 wvertical burrow it in Section 1 a1 123-126 em.
.- _.J—J_-J.. 180 1430 In Section 2 from B3-72 om thers & a shaar trace at approximately
. i (gl b o 45°dip. The sedimant & smaared in its vicinity.
H = | uartz wr oot B
L N Pyrite 2T 2R ® SMEAR SLIDE SUMMARY
* Orther hadey minarals Tt g LG a1 136 230
-+ G 411 Clay minerats 52/A BAID 3 o D
i Valcanic glass (it] IR EC = Quarz uT T
B % A Carbonate unipec. YR IR -1 - -] Pyrite 2R uT
* o Foeaminifers BC T = = Other haavy manerals 4T 1T
RP(CM " ved = Colearesus nannofossils  30/A 2R L Clary minaraly 7D B1A
; Voleanic glass {ith 4R AR
CARBONATE BOME: 5G4 Micranodules - W
2 150 &m = 57% 1910 em = 21% . Casbanam unipec. 2R 2R
180 em = IT% 1140 em = 10% Foraminifers 2R BIC
w 2 Calcarnous nannefosils 100G 200C
CARBON.CARBONATE: Dolomite yro -
13em  1BScm  1@6em 11 em &
% Carbonate 41 4 2 ] M 2 CARBONATE BOME:
% Organiccarbon 0.2 03 03 03 el 120 cm # 5% 1:110.cm = 5%
1149 em s 1:50 om = 26% 1-140 om = 28%
% Carbonats 15 § 180 em = 19% 220 cem = 40%
% Organic carbon 0.3
CARBON-CARBONATE:
136em  LBGem  186em 1126 em
SITE 502 HWOLE A CORE [HPC) B4 CORED INTERVAL 205.3—207.3 m % Carbanase 15 24 20 »
g FOSSIL % Organic carbon 0.3 03 03 0.3
- ; CHARACTER 1188 em 235 om
8 |zule]= 5 z| e % Carbonate 28 !
TEIEE|E 8 E) B IE] £ | Laoey LITHOLOGIC DESCRIPTION Roipdciios O G
wD [N E Ho | w 4 -
= = % &l =2 § 4l = = -
z |= g 5
2l Bl i
a |23 :|a E 3
(]
MG cc 4 curnings ]
@ = No cofa recovered. Blosiratigraphy |5 based upon traces of sediment
g = on the Corg-Catchar,
: %
-
El
o

T0Ss 4.LIS
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SITE = 502 HOLE A CORE {HPC) 66 CORED INTERVAL 208.3-211.3m SITE 502 HOLE A CORE (HPC) 68  CORED INTERVAL 212.8-2148 m
g FOSSIL o |=
o |E |_commicren B [t
§b— PTEHE z GRAPHIC - EMAEB Z| 2 o8
| ;ﬁ £ g S £ | umHoogy HYHOLDGIC DESCAIFTION SE §§ 5 g : i.! ElE LITHOLOGY L E LITHOLDGIE DESCRIPTION
- 3 =1 < w
7= ! H w5 (EN[Z)E EHG| ¢ _ 2
EHHHE HAHHEH +EH
: HE ERHHEHEE FEH
g |
2 FORAM BEARING MANND MARL, which is grayish grean [5G 8/1) ]
3 bouricpipiapso e portnio el BG4 ASHAEARING CLAY. which i dark grewrieh ey (5G 411 i color
Y wnd distinctty burrowed, with many faint shaar throughour {1 cm
oS BG &1 In Section 1 from 056 cm the sediment it loose and soupy. diplacement meswred at 57 cml.
n Soc(tgogﬁl |!?';'4h.u': :l::’m is & small :nri':dmrm; with n;w'-lh blu: Section 1, 0—35 cm is difurbed,
green B/ and & large pyrite ule, 2 em in dismeter, & "
P 1 in Section 2 ot 4 cm. These are small bruaks in the sediment column In Sectian 1 at 80-B2 cm there are thees black blabs of pyrite Saaring
£= in Section 1 at 70, 100, and 120 om s vitric ash.
E 3 TE bl In Gaction 2 at 19 cm there is an area of indistinet hlack binbs of pyrite
8 10 SMEAR SLIDE SUMMARY 2 {opproximately 2 em diamatar).
= |4 j 1 25 230 2 In Section 2 the taxturs appears coarser than the proceding sediment -
8 i o M D £ : ot the presence of radiolaria and spongs spicules.
3 B g - Quarte L1 - VT = g
Pyrite wroem ur 2 SMEAR SLIDE SUMMARY
g Othar hasey mineeals 0T — AT 5= ® 182 1420 250
= 5G 411 Clay mineraly BAMA — BO/0 = M D D
Valcanic glass (It} 4R 15/C BT g o Pyrite &C AR IR
3 2|2 Zeolites = . o & Other heavy minassli — — 1T T
b= Carbonate unspac. ¥RowT AT =z Clay mineraly - 850 70
=~ Foraminifers Tic AR E Volcane glass [1t) an T 4R
RPIFM cc Calcareous runnaloniti 2504 2R SIC H Zealites - -
8 E = . Garbonate unspec - uUT 2R
= CARBONATE BOMB: - Faraminifers YT uUT AR
i 160 cm = 31% 1140 £m = 24% P LTINS 1 Calcareous nannofossils = WT ¥R
180 em=31% 220 cm = 19% Radiolarians - = AR
1110 em = 34% 250 em = 18% E Spange spicules - 2R 3R
4
CARBON-CARBONATE: CARBONATE BOMB:
13Bem  LE5em  196em 112 om 150 cm = 0%
% Carbiongts a0 2 2 18 70 cm = 8%
% Organic carbon 0.3 02 02 03 1110.cm = 2%
1148 can 228cm
% Carbonate 23 1w CLAY MINERALOGY (<2 gmb: 1102 em
- % Orgenic carbon 0.3 04 Smactite  T8%
Nilite %
Chlorite 5%
SITE 502 HOLE A CORE(HPC) 67 CORED INTERVAL _ 211.3-2128m Kaolinite 7%
o FOSSIL
- 5 CHARACTER CARBON.CARBONATE:
g |=.lel® % z| 2 1-3em  185em  195an  112Bem
- |9218] B =1 GRAPHIC % Casboniate 30 8 7 8
L FEE g £ g; 5| £ | utHowoey a . LITHOLOGIC DESCRIPTION % Organic carbon 0.5 o7 0. 06
S ET T T £ - 1148 em
A BHHHH T & EH ot 1
a |2lz|z|a B % Organic corbon 0.6
= z A
| 4
A ST ASH- AND NANNO-BEARING CLAY, which is dark gresnish gray [5G
_F a‘- = 4/1) in color and busrowed.
&0 = + Section 1, 0-10 om i disturbed. From 10 to appeoximately 30 em
E 05— B the sedimant is sheared. Thare aro bresks in the sediment column at 70,
= ' g4 B5, and 80 cm
B i § 4 ~
2 I = SMEAR SLIDE SUMMARY
it 2 I < 150
- o
&|np[ac &l 10— Ousrz s
o Prytlte T
E § Other hewey mineraly ur
s = Clay mineraly Ba/a
g Volcanie glas (it 8iC
Zeolites T
Carbonate unspec. R
Foraminifurs YR
H Calcarsous nannofonils  15/C
o Datomite UR
CARBONATE BOMB:
180 om = 18%
CAREON-CARBONATE:
135cm 186 cm
% Carbonate 0 it}
% Organic carbon 0.4 04

<08 A.LIS
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SITE 502 HOLE B CORE(HPC) 1 _ COREDINTERVAL 0.00-176m SITE 502 HOLE B CORE(HPC) 2  CORED INTERVAL _ 1.75-6.16m
] FOSSIL F] FOSSIL
« |E |_cranacten « |E | cHanacien
- EMAE 2 2 |2 T @
® - o
i E1H ! 81 & paRG LITHOLOGIC DESCRIPTION A EH : gl g B e St o
HEE !5 £ | umoloey | 121551 g H 45 &
£ e 3(3|6%) ¥ E A EAHHEHFHE
F |8 3 5% = F g ; g 2
s |2lz)2]a 3 s |2 8
|ag| F
l FORAM-BEARING NANND MARL which ia brownish yallow [10YR - FORAM-BEARING NANNO MARL which s light yellowish brown
TOYRS/B  gig) 1y yallowith brown (10YR 5/8) in color and generatly the sedi- (25 6/4) to pale olive (5Y B/3) and olive (5Y §/3) in color and
s m?mmmm.mummmmm FORAMNANNO DOZE which is light brownish gray (25Y &2)
10YRG/B and occasional mottling, bart It b5 otherwise homogensous. A coarss :::::hmnu.:wmdu_nmm_m;mw
forem component i viiible throughout. 05— i L
] &
[ VoD Section 1, 0-22 cm s disturbed, _ Saction 1, 514 em is disturted.
In Section 1.3t 134—140 cm dark barding it & result of concentrations z 1 In Sectian 7 from 1217 em dark banding i praminent.
1 of micranodules. ] Forams are visibla in Section 1, 41-53 cm and in Section 2, 27-75
om,
g SMEAR SLIDE SUMMARY -
i ol SMEAR SLIDE SUMMARY
o oy 190 247 380
Ousrtz Wt e
frcke A (LT, T
' Other heavy minerals 1T VT :,'-': LRI
3% anarale BuA- s 2 Other heovy minerals 4T 1T VT
Volcanic glass {h) ¥R R ] it e W
Micronodules wR e o pllig il
|aGiAG Carbonate unspec. T uT °‘ﬂ'. éo MM - o
Faoraminifers 18/Cc 18/C Micronodules i
- Calcarsous mannofowsin 26/a 26/A Fc:h““'h:“ SOn K G
£ rannolomi  25/A /A 30/
CARBONATE BOMS: Cllotont
130 om= Sk hdihelalploin CARBONATE BOMS:
. 150 em = 3% 218 om = 3% £ 2 bt P
& 1460 em = 52% 2110 om = 47%
1-110.cm =M% 3300m = 48%
1136 em = 40% 350 em = 48%
o 220 om = 47T%
3
B
=2
g 5
H -
3
o
3
A
AG (AG “ lec
2
&
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SITE 502 HOLE B  CORE(HPC) 3  COREDINTERVAL  6.15-10.55m SITE 502 Hoie B come(WPcl 4 CORED INTERVAL _ 10.55-14.96m
g FOSSIL H FOSSIL
. |Z CHARACTER « |& CHARACTER
g |% O zla R EMHEE gl e
2 24| 2| 2 ] GRAPMIC HAEHEE 2| £ | GRapnic 4
£ ._E 8 2 £l & LITHOLOGY LITHOLOGIC DESCRIPTION ] :§ £ E 4 E LITHOLDGY LITHOLOGIC DESCRIPTION
w5 |2 El:le Hol g B H I 283 LHE 2 |
= |E sla @ = H 2|5 |3]2 & =
= 18 [5]%]313 FiH Fo|g |E|2)|5|E]:E A
2 3 H E = |2]3]|2]|5 (a8 F EE
o g 11— voio
o 5Y 63 FORAM-BEARING NANND MARL which is pale olive [3Y 8/2) w0 = FORAM-BEARING NANND MARL which i light olive gray (5 82}
light olive gray (5Y 6/2) to grayish blue green (BBG 5/2) in color end to pals clive (BY 6/3) in color, Vague banding and mattling are com-
NANNO-FORAM DOZE which s light gray (5% 7/2) to pele yellow man throughout, atharwise the core i structureless. A coarss compon-
— I5¥ 7/3) in color. The sediment |s subtly banded in cycles. A cosrse ant of farams is viible throughout except for Scction 2 from 575
.—':’Y 13,102 ‘companent of forama is wistible throughout omn,
Section 1,517 cm is disturbed. Section 1, 2575 cm i disturbed.
5Y 63 In Section 1, 78-80 em thers i ASH, FORAM, AND NANNO-BEAR- InSection 1 at 79 and 118 em thate are praminent black bands.
i From Saction 2, 85 cm—Section 3, 50 om the cosrsa foram component
Section 1, 13d=142 cm shows very Teint laminations: 1 MowciaNy prominent,
s Section 1, 146-—Section 2, 35 cm coarse forams sre especially promin- In Section 3 st 6270 cm there is & vertical bladk burrow.
£ nt.
. In Secticn 3 at 10 em and 20-23 cm thers are bends of i b
From Section 2, 110 em—Section 3, bottom, banding end lamindtions ;“,‘ (5BG ﬁ.';; ml: e HE AT 2o
—— ate prominant. They are blsck and grayich blue grean (5BG 5/2) In x
K.} = color, A black mottle is in Section 3, 27-30 em.
3 g IE In Section 3 at BB cm theew it & fubular pyrits burraw, 3 em bn langth z Z w Section 3 a1 114 cm there b & wrall break |n the sedimant codumn,
é ~ | 5Y&s and 0.7 cm dlamater, = = =
E A In Section 3 at 82 cm there i 4 prominent dark layer (1 em thick), AR
s 63 15 1110 295
2 [~ SMEAR SLIDE SUMMARY = o o M
186 1120 223 310 M0 LS Quartz WTOWT T
EY &3 L] [ o o o Pyrite 2R T 4R
Quartz UT wT Wt oy uT Other hervy mingrals wToouT uT
Pyrite ¥ - - UT AR 2 Clay mineraly A1/A 48/A 39/A
Other hesvy minersls LA U L T ] = Valcanic ghass [1t) WR XA MR
§ Clay minerals BI/A A 34/A 4UA 41/A E Micranodules WTOwWT uT
g Volesnic glass (it B/C 3R IR 2R 2R g o svan Carbonate uripec. 2R NT 2R
i | Volcanic glass (k) - = = = T 3 Foraminifers 0C 20/C 20
|z Celadonita = M = == & | _ Calcarcous nannofossils  30JA 25/A 30/A
s BY 82 Micronodules 2R R VT WYT T [y
2 ' Carbonate tinspec. - - C IR T n CARBONATE BOMB;
s8GS2  Fomminifers 18/ 20C 30/A 20/C 20/C 3 160 om = 42% 2110 cm « 60%
3 o] w Calowreous nannofosslle 20 300 26/A 26/A J0/A _g i " 1110 om = 54% 2140 cm = 48%
5 - - 3 - 1-140 e = 0% 320 em = 45%
g CARBONATE BOMB: g 2.20 cm = 39% 350 em = 57%
§ 1-20em=51% 2110 cm = 52% § 260 ¢m = 48% 3110 em = 48%
L 150 om = 50% 2140 e = 56% o
1110 cm = 47% 320 em = 0%
1-140 cm = 62% 350 ern = 63%
2:20 cm = BE% 3110 om = 48%
250 em = 44%
3
.
o £l
=
AG| AG ] ac| AG g Jcc oy
2 B

70§ ALIS
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SITE 502 HOLE B  CcORE(HPC) 5  CORED INTERVAL _ 14.96-19.35m SITE 502 poLe B come(Hpc) B CORED INTERvAL  19.35-23.76m
4 FOSSIL [ FOSSIL
& &? CHARACTER G g CHARACTER
8 |zule]als z| e 5 |E. =TT >
e |2 1 =] GRAPHIC B |0¥lE] 2 HES
| E '&% £ z Eg El & | utHoLoey UTHOLOGIC DESCRIFTION TEIEE|E[E) 2 HE iy 1 4 LITHOLOGIC DESCRIPTION
PR HEH EEE wSIINIE) 23y |EE G| L TP
= e | = 2|8 £ = |= [3|E|3 SEEY 2
SRR HEHE R HEHE 5
g 213 HEH = |2]2|2]|5 T
8 "',_—‘rf‘*—b- & =
5 == NANNO.FORAM MARL TO FORAM-BEARING NANNO MARL s .
£ H— which s pale olive (5 6/3 and BY 6/4] to light olbw gray (5Y 621 NANNG-BEARING FORAM MARL which it light alive gray (5Y 82
'|_—f- o 10 green-gray (SGY 5/1) in color. Viery vague mottlingand forame are Y ta light geay (BY 7/2) in enlor. The cor i vaguely banded and mottied
".-]__.,:l-.l o wisible throughout; atherwiss the care is structursiss. theoughout with visilsle forams.
ui;_ = 5 i Section 1, 080 em Is disturbed. I Section 1, 15-17 cm there & o light olive (10¥ 5/4) somi-sndurated
di_—l—‘ m In Section 2 at 31 cm thare & a prominant black lamins. s ) -
E= Section 2, 72-73 cm containg NANNO-BEARING FORAM MARL Rt g R it
— pyeite nodule is at Section 2, 74 em.
i In @ grayish blue green (580G 502} layer l_ ;
_‘_—-I—‘ . In Section 2 the mierval from 72138 cm it geawrally more banded -] mum:-;::;ﬁ—nz cm iyt Bl eaan; (B /2] ncl black
1o 4= and motthed than the surrounding seciment Y 772 s:: ! S
+= ] ! In Section 3 from 0-30 cm the visble farsm companant i absent,
_':|—| N forams are visible in Section 3 from 3580 em, = L. Trom 3005 om the B tally g
J_l_._ In Section 3at 104 om thers K a prominent black band. wharses foram companent s especially preval
g e 57 812 SMEAR SLIDE SUMMARY
z " = I 196 280
& -+ SMEAR SLIDE SUMMARY 3 g D D
= It i 180 2731 2106 392 g g Quarts i b
iy i "" ""‘_ :’” :’”_ Pyrita uT T
T iz 1 L4 = Orther heavy minerals VT 1T
= :’_l I_ Pyrite T - T R g Clay minerals ABIA B2/A
G oo Othwr hoavy mingrals VT 2R WTNT < Volcanic glas (it) VR AR
—+t= Clay minerats 37A BIA AUA B2A Micranodules Ut ot
- _:l-' = Volcanie glass (1t) 2R R MR R H Carbannts unspec. 2R 2R
o e |- Migerakiles - ¥ - = 4 Facaminifar 0 2604
-2 _ L . Carbonate unipec. IR R WT UT % * Calcareous nannciosils 264 15/C
5 i — Foraminiters A WA 200 15C 3
2 e | y D Calcarecus nanrofossls 2804 10/C 3vA  25/A == CARBONATE BOME:
T e e » B 120 em = 45% 250 em = B5%
= I I CARBONATE BOMB: 2 1.50 em = 40% 2110 am = 53%
2 al 1460 cm = 49% 2108 em = 57% g 1110 cm = 56% 320cm - 44%
E 1110 cm = 40% 240 o0 = B E 1140 em = 4% 350 em = 60%
£ 1.140 cm = 55% 3:20 crn = 4% § 215 cm =61% 31100m = 51%
g a 220 em = 38% 350 cm = 44% g =
-3 = — 1w 250 om = 31% 3110 cm « 46% . !. v
-] = = 8
<
svem —
—
—
*| sovsn -
e 3 m
AM| AG s &7 voin
g - M| aG g: C
!
n
=
]
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SITE 502 HOLE B  coRe (HPC) 7 COREDINTERVAL  23.75-28.15m SITE 602 noLe B  come(dpc) 8 COREDINTERvAL  28.15-3266m
; FOSSIL 2 FOSSIL
« |2 CHARACTER . |E CHARACTER
- MHE 5 3| & B z. = z| w
- 22| 3| 5 = GRAPHIC =1 oulE ol = GR
15 ?E HEIE JE| & | umolocy LITHOLOGIC DESCRIPTION HAEAH g z 2l a I.“ng\' LITHOLOGIC DESCRIFTION
wS |28| 2 T g LR I u Slan|z < EEIZ| w i =
R EHEE = H H H HEHEI =
EEEFIEIE = 5 £ : g E
ERHEEE in B = § g c [de 3
NANNC-BEARING FORAM MARL and FORAM-BEARING NANNG £ e FORAM-BEARING NANND MATL which s light ofive gray (5Y 6/2)
MARL which am afive gray {8Y 5/2] in calar and eyetically repeated. 8 in color and faintly butrowed, mottied, and banded.
There is faint motiling throughout, Saction 1, 45—80 and 105138 om is disturbed,
A grayish blus green (BBG 5/2) layer i prominent in Saction 2 ot 48 Section 2, 39-45 ¢m contsing @ ZEOLITE, ASH, NANNO AND
e FORAM-BEARING MARL grading downward into VITRIC ASH,
Prominent black leyers ste present in Section 3 at 56 and &7 em. light gray (3 6/1) in color, from 4548 cm.
A prominent blsck burrow @ in Section @ at 88 om and irmegudar black 1 Section 3, 18-47 cm appears coartar awing 15 the presence of visble
laminatsons occur st 107108 em. Torams.
Casrse cycin enriched in forams ocour in: o Fgvan
Section 2, 128 cm—Section 3, 6 om — SMEAR SLIDE SUMMARY
Section 3, 4080 et 166 240 246 2130 320
Section 3, 124 em—Section 4, 13 em I M " o o
Saction 4, G064 am 5Y 672 Quartz wowr - T
Pyrite 2R WT 2R R T
BY 612 LMMA T z Other heavy mineeals YT WT = WT T
SMEAR SLIDE ":’5 s E & Clay minerals BMA 4ZA —  ES/A SB/A
z o o % Voleanic ghsss {1t} ¥R 18C 90 AR AT
= MEe Sy 5
= Ouartz oo ¥ Volcanic glass [dk] s
% Pyrite R AR z Zeolita - BC - - =
2 U:.;-r ey minerals HRWT L4 Micronodules - - LT T g
Clay mi rvu WA S0/A S 5 * = sven Carbanats unipec. YT MR - WT 3R
B vu'r.mmi:‘; i 4R 3R [ 87 Faraminifers e 18C —-  10C 10/C
Micronodules wToowr E 2 1 Calearsous nannofossils 20/C 16/C = #6/A 28/A
byt 2| ] Vo sY 82 CARBONATE BOMB:
3 Foraminiters 3s/A 15T 4 ' N 00w A S——
3 Caleareaus nsnnafossin 2000 25/A § =2 1106 em = 41% 7140 em « 45%
1:140 cm = 44% 320 cm = 50%
e : mrE ae
5 220 om = 45% 2 2.40 cm = 0% 3110 em = 50%
250 om = 44%
¥ ALOGY (<2 pml: 352
E 2110 em = 44% CLA ':'Nll:“ {<2 m ©m
= e e £ Hhise 1%
© | el £ Chlorite 1%
i Kaclinie  27%
5
=z .
£
3
z i 3
3 -
@
.
g
hm (A oFe
2
n
=
aG
lan
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.502 HOLE B CcoORE (HPC) @ CORED INTERvAL  3285-36.95m SITE 502 pote B coremec) 10 CORED INTERVAL  36.96—41.36m

001

TOs 4.LIS

g PO g FossiL
" E CHARACTER . E CHARACTER
8 |sule]a]2 E| 2 Z |2 Bl 2| w
o = - wl2l3
St E§ g g i !_‘ Ele onamle LITHOLODBIE DESCRIPTION sz gg HE E 2|8 e, LITHOLOGIE DESCRIPTION
EBESEQZ--gg E g uagﬂzsggzgg TP
NN EHHHE g S A HE HEH
HHEEE EEH BHEHEA ¥
Ll it & |2]z]|3|=|’8 3 E)
1= = [ E l
g— -'_|_+ ' FORAMBEARING NANND MARL which is lighy gray [5Y /1) 1w g FORAM-BEARING NANND MARL which is lght olbes gray |5Y B2}
== BY 67 light alive gray (5Y E72) in calor and NANND-BEARING FORAM in color
__|_|'_-,' ] ™ uﬂﬁ;u\:: :‘an::lm rl.a: 15Y /2] in color, Both are moderately = This s A cn. Almioet the - Etttre oove. i clisturbed
—o = k0 R e, and mal. In Section 1 from 85—150 cm there are two vertically separated sec
o :‘:'4_ Section 1, 5120 cm i disturbed and shbared. g flom,
5 _:|+ | In Section 1 from B8-120 em thare 1t an irreguiar bresk in the sedi: § e b S ST At i i e ‘i
= ment calumn, 1 [
-_'_|_ I From Saction 2, 12 £m to the battom of the core, 8 Caarse component 3 -
“:'T+_ of farams is especially evident £
10— There is an Irregulsr hand of pyrite-anriched tedimant which i dutky B 10 SMEAR SLIDE sum;.m
‘:‘—I tiue green (SBG 32} in colos in Section 2 w1 33 em, g o
-_+.+ A small break in the sediment column occurt n Section 2 at 107 om. & Ouariz WY
] = Pyrite "
= = s » SMEAR SLIDE SUMMARY Other haavy minerats /T
3 g 1140 233 280 30 8 Clay minerals 52/A
g | = = D M D D L] B 4 Valcanic glass (it} 2R
7] Quartz yT - wT W z | _ Carbonate unipac. IR
i Pyrita YT ADA UT T [y VoI Facamiifars 20/C
2 T =l *l sven Othet beawy mingralt WT T WT 0T = = Calearsous nannafossih  15/C
z|= Cisy minerals 4B/A 21/C I5A A9A s =
5 Voleanic glass {it) A UT IR T g
" Zeolitms - - R - =
E Migranodules L - - B
2 2 Carbonate unipec. IR WR R VR 3
: Foraminifers 200C /A 40A A -
§ Calcareous nannofossils 28/ 10/C 16/C 16/C
a
- — CARBONATE BOME:
g 1110 cm = 51% 2100 em = 62%
8 1180 cm = 44% 2140 c - 62%
2:20 cm = BO0% 315 em = B3%
% 2.40 e = B5% ~
L3 - M| AG
F
L L
3
lAG AG #ee
5
]




[01

41.35—46.75 m

SITE 502 HOLE B CORE(HPC) 11 CORED INTERVAL SITE 502 WOLE B CORE(MPC) 12 CORED INTERVAL _ 45.75-50.16m
g FOSSIL @ FOSSIL
P, g CHARACTER . g CHARACTER
8 &, L} Zl 2 2 =
] = & wlB] 3|8 Z| &
TE §§ 8 § 75| £ LoLagY LITHOLDGIC DESCRIPTION Te §§ HEE g R et UITHOLOGIE DESCRIPTION
2 g &
A AHHHE £ TH o AHHEH HE + £H
Lo o e =4 ] a8l= =
A HHEE E E ! R EIRE 3 §
L 4=
o 4= NANNO AND FORAM-BEARING MARL which i lght olies gay (5Y FORAM AND NANNG-BEARING MARL which i paa clve {10
--I—+ B/2) in color. It Is faintly mottled, banded, and burrowed throughout. 6/2) in color. This Interval was cored Twice as # result of there being
_‘;I— The bands are biack and grayish blue gresn (5BG 8/2) in color, m'.-mn.ﬂﬁfﬂm-m
u.s—-i—_'_-— BY &2 Coarse cycles anviched in forams ars in: —_—_ Section 1 i disturbed throughout as s Section 2, 045 em,
A= Section 1, 67—100 em In Section 2, 45-150 cm the mdiment fi somewhat more coherent
== Section 2, 1132 end 100145 em bist baly smasred naar the liner.
1 -|:'_ Section 3, 18-40 con InSection 2 from 96108 om s coarse componentof forams is visible,
S ket Baction 3wt 10 crm . b 5wl bruske Iy vy vt colorm, 2 Section 3 is slightly deformed and the sediment s burrowed, mottied,
T = and taintly banded.
z LST SMEAR SLIDE SUMMARY 3
= = 1420 226 SMEAR SLIDE SUMMARY
E = * b ©
] 4= Quartz WToouT o
i 8 Fy Pyrite - Ouartz T
Other heavy minsraly T Pyrite ur
o = Clay minerals BO/A B2IA Other hewy minerals 1T
] WVolcanic ghass fit) wT o wR a Clay minerals B3A
1= . Valcanic glass {dk) wro- Volcanic glass (1t} T
e =4 = Carbonate unspec. WT R Carbonats urspec. YR
[y == Forsminifers I8/C 20VC Foraminifers 20/C
8 _":;: Calesrmous nannofossils  20/C 20/C Calearsous nannofossile  20/C
p—t—. ]
=t CARBONATE BOMB: &l
a 2 o el 1-20 om = 49% 2100 cm = 51% -
g = 145 em = 46% 2110cm=41% a
I 1110 em = 49% £
5, i~ — 1-140 em = 63% g
o T 210am =51% :
Tt 220 om = 54% L
=t 240 cm = 47%
H=i= 250 om = 54%
] —
— =
T : "
—
1= ”
= g
= k
= AG
3| =5
——
i
_E"_—.l
2 o
% ==}
st e
g
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SITE 502 HOLE B CORE(HPC) 13 CORED INTERVAL _ 50.15-5455m

208 A.LIS

5 - SITE  B02 HoLE B  CcORE(HPC) ™  CORED INTERVAL _ 54.556-58.95m
1 o FOSSIL b= FOSSIL T
CHARACTER I
§ h « |Z CHARACTER
MBI z| g 2 l= El o
N - A =1 GRAPHIC Ew|E|Z]| 2 Z| 2
Z|E8|E| 8|z El & | uThorocy LITHOLOGIC DESCRIPTION La-a 2 Elu GNAPHIC LITHOLOGIC DESCRIPTION
R HHHA SR =P HHHHHAZH RS 1P
£z |3|2]|5|2 5" EoEL f 2705715823 52%| ¢ g EH
ERHEEE HEH = 1E [3)2]5|5 |28 E
a3 _Je= = g EMHEHE *3
i FORAM AND NANNO-BEARING MARL which i light olive gray (5Y b4 FORAM-BEARING NANNO MARL and NANNO-BEARING FORAM
Er e /21 in color snd uniformiy mottied and burrowed with very faint lam. B MARL which are light olive gray I5Y 8/2) in color. Bath siw Talntly
inations, black and grayish blue green (GAG 5/7] in calor, Y 62 mattled, bended, and burrowed.
Coiu‘q Intervals enciched in forams are in: Secvion 1, 011 cm 1 disturbed.,
Section 1, 60-130 em Coaris cycles enriched in forami are in:
Section 2 in itregular areas Section 1, 3363 cm
Saction 3, 106 om to the bottom of the core Section 1, 100 em—Section 2, 7 em
Section 2, 50-85 cm
SMEAR SLIDE SUMMARY Thise conyitt of KANNO-BEARING FORAM MARL.
2 In Section 2, from 107—124 cm there in & very fsint and irreguiar
— o erack which iy mstked by block discoloration. It hes an approximately
5 Pyri ;:’: vertical orentation.
rite
% 8 33"...’.‘:.7::'"""“ ;.‘;L SMEAR SLIDE SUMMARY
g = Votcanie glas {f1) 28 = 8 e
= - Carbonats urmpes T = '
§_ Feraminiters 15/C g E::I:" ::'::, ::_:
% Calcargous nannafossili  20/C E Crhar haavy minerals WT WT
Clay mineraly 1A S4/A
ATE BOMEB-
g f::;nm 4‘;‘ R 2410 cm = 48% § Volcanic glass (i) ¥R T
Q 1.0 o = 468 21 o e o : Vodunic glas fdk) - ¥
v 6 ern 140 cm = o Carbonate unpec. ¥R uT
1110 cm = B1% 320 cm = 53% 8 i :
% 2 1140 em = B3% 350 cm = 44% =2 {—voio oot L. 0o A
= . 290 em = 46% 3110 em = B1% E Calcareous nannafostis  25/A 16/C
g 250 ole 0% E CARBONATE BOMB:
i CLAY MINERALOGY (<2 pml: 2.47 cm a 20 AT il
Smactite 3% 1= 160 cm = 58% 320 em = 48%
§ Vbise 15% == 1110 em = 53% 350 om = 46%
g ! V140 cm - 62% 3110 em = 50%
g % == Fntnii iy E 220 cm = 39% 3140 cm - 37%
: i —H o 250 cm = 5%
o ——
2 = CARBON-CARBONATE: g 5
==y 136em 16Bem 196cm M2Gom 1143cm @ CARBON-CARBONATE:
% Carbonate a3 55 56 51 52 1-36 om  1-6Bem 196om 1128em 1-150em
! % Drganicesrbon 0.3 03 02 02 02 % Carbonate bl k. 62 e 53
-':"_"‘ 23 on 2E5cm 285em 21265cm 2143 em % Organic carbon 0.2 02 03 0z 03
—4= % Carsonate 81 54 50 41 58 236on 266on 286cm 2126em  2.15600m
.|—|—1 % Organic carbon 02 02 02 03 03 % Carbanmmn » ] 8 = &
_}_I'._.‘ 336cm 3F66cm IB6om F126cm % Organic carbon 0.3 [i¥] [ 3 oz 03
3 — % Carbonate 47 EO 53 55 3 336cm 3B6cm 3P8cm
= % Organic carbion 03 03 0.2 o2 % Carbonate ar L &
I g % Drganic carbon 03 0.3 03
Tap 3
i =5 %9 VOID
5 —
5
% i cl 2
" == lam M @ fce
cC —r -
M AG = o]
& ]
3
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SITE 502 HOLE B CORE(HPC) 15 CORED INTERVAL  55.95-63.36m SITE 502 HOLE B coRE(HPC) 17 COREDINTERVAL  67.75-72.16m
2 FOSSIL = FOSSIL
” i CHARACTER « |E CHARACTER
: E+
M EMAE g e g l= lels z| @
HSEH I 2| & GRAPHIC S, |Bu|E|21% 18 GRAPHIC -
R A5 E | umolooy LITHOLOGIC DESCRIPTION = .‘.E £ glz i‘i £ B | umorocy LITHOLOGIC DESCRIPTION
EHHEH EEE +EE PR HEH P HE 4
205|353 E CEeY R g o
- [
S HHHAS T EH HHHHHH 3
3
FORAM AND NANNC-BEARING MAAL ta NANNO-BEARING & FORAM AN NANNO WARL which i Tight groy (5 8/1] incolae
FORAM MARL which is light olive gray (5Y &2 in color, It is and motted, bu e birdacl, Tha e ars. et . pale
5Y 62 bended, mottled, and occassionally burrowed, and containg widely green (106 6/2) in color, Widsly scattared pyrite erystals are peasant
z e YT T ) o 5Y 61 Section 1, 010 em s disturbed.
= i n Section 3 at 30 cm there it & small break in the sediment | L A prominent bleck burrow, slmest vertical in orientation is in Secticn
= ? 1 ot 3642 om.
E SMEAR SLIDE SUMMARY 1 I Section 2 at 124 cm thee is a distint pate green (106 8/2] fayer.
£ " .‘, :}-n A small brisk in the sadiment caluma s in Saction 3 at 117 em.
g (s Quartz v oo 10
Pyrit 2R R av
Other beavy minarats VT T SMEAR SLIDE SUMMA Xsi wi
Clay minerali A5/A BAA s o N
Votcanic glass (1t} 28T E 8. M
WValcanic glass {dk wr - E i g:':r b4
e Mm mnuue ;:; ;m & 2 Oither heavy minerals T WT
v i WA 10/C Clay murerals S8/A S3A
arkon ; Volcanie glass (t) 2n R
Calearsous nannofossils  16/C 20/C It YR
¢ Faraminifers 18/C 15/C
CARBONATE BOMB: .
1:20 cm = B6% Calcarsous nannafossils  20/C 20/C
1-110.cm = 42% E CARBONATE BOME:
180 o = 42 2 2 120 cm = 50% 2110 em = 4%
. - 2140 £m = 54%
CLAY MINERALOGY (<2 pml: 1102 em F :a?;:m-sss“ Han- 59
Iiite . ::: 1-140 ¢m = 56% 360 &m = 54%
; ~ 220 em = 51% 3110 em = 51%
Chiorite  13% ™ st
Kaclinite  32% g
CARBON-CARBONATE: £
136cm 168cm 196em 1.126cm 1-180cm E o
% Carbonate 58 L] 46 55 47 a s
% Orgmicearton 0.2 02 03 03 03
SITE 502 HOLE B CORE (HPC) 16 CORED INTERVAL  63.35—67.75m
g FOSSIL 3
ol CHARACTER
§-— R HEE gle GRAPHIC
2 EE g E E g‘! E| B | umolosy 5 . LITHOLOGIC DESCRIFTION
e R A +EE
Fo|a HELE EE E % g
£ |B[3)2[3 38 3 2 8
S
AM (MG cC
FORAM AND NANNC-BEARING MARL which s light gray (5Y 8/1) &
g" sY &n I calor, and maottisd, burrowed, and faintly banded, =
T Section 1, 0-26 em s dirturbed.
E = 1 In Section 1 at 87 em there s o small bresk in_the sefiment column.
§ g § SMEAR SLIDE SUMMARY
=2 |dg . 140
o
Quortz T
® Pyrite 2R
fd - Other heavy minerals 1T
M (Mg cC Clay minerals BIA
b Valeanie glass (it} T
z Carbonate unpec. 2R
Foraminifan wic
Celcarsaus nannatossils  20/C
CARBONATE BOMB:
140 em = 45%
1.100 em = 56%
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502 HoLeE B  coRE (HPC) 18 CORED INTERVAL _ 72.16-76.55m SITE 502 woLe P comeiuec) 79 CORED INTERVAL  76.55-80.95m
2 FOSSIL m FOSSIL
» ; CHARACTER o ; CHARACTER
2 =, fel=Tz Zl e FRERaE =
N ES MR gl z GRAPHIC = 0 B H gl & GRAFHIC
JZ :E H g M 5 £ | uTHoLogy » EITHQLOGE R IRT o iz .;é £ E £ £l & | uToloey ! . LITHOLOGIC DESCRIPTION
STIE |2 g|2|efez®| = 4 £71E |518|2 H 8l 2 o 5
F lo |Is § 3 4 E 5 A HHHL e ;
& [2 5 = |2]2]2]5 3
5 Vo Hoy
= MNANNO-BEARING FORAM MARL which is light olive gray (5Y 6/2) i 1=t sy ez NANNO-BEARING FORAM MARAL which i light olive gray (5Y 2]
in golor, mottled and burrowed 11 B faintly banded by pale green - 4'_':|-~, im color. 11 shows indlstinct mottling and banding and widely scattered
[10G 6/2) layers. Witksly scattared pyrits crystaly are present. _E :':|L+' pyrite crystals.
05— sv a2 Sectian 1,035 cm is disturbed. |8 “__1:'__6; Sy, O-30um bjpihuly tloted.
- In Section 3 from 10-20 cm the core liner is damaged. -3 —rl—_"_'—|- From Section 1 137 cm—Saction 2, § cm there is @ thear trace.
1 =] ——1 I Section 2 at 98 em thero is & nodube with a disgenatic front which is
i 1 “":,. t idieated by coneantric dark lines.
-3 —
SMEAR SLIDE SUMMARY rEl:.- A distint paln green {10 8/2) band i in Section 3 2t 66 am,
T 2460 -1 5
= 301 101 em there It beesk in the sedierent colume.
1o o 1.0 —H—=—+] In Section 3 at em s 2 smal
1 Qe ur Tt SMEAR SLIDE SUMMARY
] ?mr h incrats ﬁ: Tt g
z - vy mi dm b
= ] Clay minerals aB/A A Tir
31 L7 Volcanic gl (it) T 2 -.|....E|.. Pw“""i: bt
E o 1 Carbonate unspec. 4R = 4+ Other heavy minerals L
b Faraminiters ) 1Y L —4_—|— Chay minersit AA
4 Calcareous nannofossils  20/C z Tty Valeanic glass {it) R
1 2 eyt Carbonate urspec. R
] CARBONATE BOM: E = Fovaminifens 30/A
120em=51% 2110 em = 48% 5 +_|_ S, e
= ] 1-50 em = 58% 2140 cm = 51% . -._':t— s
g " 180 em = 50% 320 em = 61% a _.’__.:._ CARBONATE BOME:
2 1110 &m = 63% 350 em = 65% |z z H=eh st i
2 1140 tny 0U% Fagonar . 1 . 150 em = 48% 2110 cm = 49%
] FRDEmERTS E B 1110 cm = 44% 2140 cm = 53%
1.140 em = 50% 320 om = 65%
CLAY MINERALOGY (<2 am): 2.52 e 2 % - lma:“-m g.‘r;gn:-“.g;m
Smectia 4% E ik e
© Intite 10% g o o
Chiorite  16% a B
E Kaolinite  31% z
E . z 2
& ] s ]
L
3 4
8 2
o B o
o 3 | MG = :
M MG e g1
&
o
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SITE 502 HOLE B CORE(HPC) 20  COREl HPL:
L D INTERVAL 80,95-85.35 m
g FossIL SITE 502 WOLE B CORE(WPC) 21 COREDINTERVAL  85.35-8975m
" ; CHARACTER g cuiassi
- & HARACTER
§: Sulfl2] g 8l g GRAPHIC M EANBE Z| 2
T3 :é £ H <G ¥ [ ThoLooy LITHOLOGIC DESCRIPTION I E g2l & GRAPHIC
P H g 3 g BE| & P HEE é g 51 E| & | umowoey LITHOLOGIC DESCRIPTION
= = 5 =
NN HHHH g S HE TR
HEHE i R ERHEHHHH
% o |elz|=]d
o= i voIp
g = FORAMBEARING NANNO MARL which kslight gray [6Y 81) o 1~
= 10 light olive gray [5Y B72) to yallow green (SGY 8/1) in eoloe, It jt p T, FORAM-BEARING NANNC MARL which is light olivs gray (5Y 6721
_|_|_| mottied, burrowed, snd banded-with widely scattered forams visibl, -QL-I_- sy e In color and extensively burrowed and mottled,
oo ) Lighudark color cyels s vider. -!:_._ Saction 1 s entiraly disturbed,
_l—: :; s Saction 1, 010 em s disturbed and 1025 cm is posibly disturbed. R ""1_"'- In Section 2 from 5080 cm there s three shear traces at 45° dip.
5 = i Section 3 the core is dirmurbed from 95 em to the bottom, ks Thave & & shese trace in Section 3 from 100 cm o the bottom ol
_|---I In Section 2 at 134 and 135 cm thers sre small pyritized burrows, 1 'J'-L. Lol
‘_'.. and & pytiterich nodule is in Section 38t 78 em. -r-_l_
=] o SMEAR SLIDE SUMMARY
10 == P 240
} N SMEAR SLIDE SUMMARY 10— o
= 110 32 37 4= Ouarte ur
= 0 o ™ X Pyrite R
& ’:l— Quartz uroouT our [, == Othar hoavy minerals 5774
2 N i Pyrite YT AR A T, == Volcanic glass (it} R
g = Crher heavy minarals T T T B S 3 s Zeolltes ur
oy 4= Clay mineraly BO/A G1/A  a0/A = 2 “_L Carbonate uripec. AR
3 3= Volcanic glass (1) 4R TR IR & ‘,: T, Foraminiters e
S 4._—0—_' Volcanic glass {dk| - - T E - Calcareous nannatoulls  25/4
== Zeolites - = W 8 P
E Carbonate unspec. IR WA IR 151 1, CARBONATE BOMB:
P —I=; Foraminifers SC BC SC g l*'_l. 1-20 em = 53% 250 cm = 44%
4= Coleareous nannafossits  25/A 20/C 16/C P 160 em = 44% 2110 em = 56%
3= Sponge spicules - T - k] A 1110 om = 59% 320 em = 67%
i 2 7 a o=t 1-140 em = 62% 380 cm = 6%
2 o o CAHBONATE BOME: z - kel 2.20 om = 52% 3110 em = 54%
= = 120 em = 52% 2110 em = 45% . 3 i e
& -+ 180 cm = 51% 2140 om = 48% z e
g H—— 1110 cm = 53% 2140 em = 42% - e
= == 1140 cm = 4B% 320 cm - 4% E P
= l_:r- 5 [ R 220 em = 57% 380 em = BI% 2 4,
gy = o 2500m = 4% 3110cm=52% ] {4
; £ 5GY B v 4
] B .__+,_ . & L‘L
v —— = ] A
4= - e
—— = e
4= e
1'—_'_-....‘ 5Y 82 - =
=t T
3 et L]l | L
+ 3 o, =
g == ]
- BGY 81 £
1== A
I= 0
-
4= s
® -':=_ o § ‘-_l_
A 8 +—,—k lan (MG CC b
am (MG cc| 4=t B =
2 e 2
S L —
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siTe 502 yoLeg B pcy 22 7684, 508
. Hi e CORE (HPC) CORED INTERVAL _ 89. A5 m STE 502 HOLE B GORE (PGl 25 COMEDINTERVAL  S415-36.45m
T o
= |Z CHARACTER I m:gﬂ%“
R ANEE gl ¢ 4 8 |E.TETETE 3|2
A EHEF GRAPHIC 4 w 2
= 8 el = o = o| =
g-g EE 5 £ § g 15 E LITHOLOGY o » LITHOLOGIC DESCRIPTION « % '&E E % § ;-i 2| E Lgﬁmgr I OO TR
= = |3 HE z| = = 2 s |5]l8]|3 2lEz|%| 2 =2 g
= H 8|k |2k E| s |5 J4)2 E
ERHEHEHE E 3 = 18 |3z|5]|E E: g §
. EMHEEIEEE 5
s | =R E
= 1 . FORAMBEARING NANND MARL whech is light olive gray (BY 672} = FORAM AND NANNO-BEARING MARL which & light gray [BY 8/1}
| g% in color and ASH-, NANND-, AND FORAM-BEARING MARL which A 3 in colar and FORAM AND NANNO-BEARING CLAY which & gray
i & _’E i gray (5 5/1) in color. Both are diatinetly mattied and burrowsd 2{ ’J = (5% B/1) in color. Bon e subtly banded, mottled, and burrowed.
_ and Tairtly banded. Bands are pale green (106G G/2) in color, Burrows are black and light
g [°® 5 ﬁg ks . RO o - 0.5— sy an beownish gray (2.5 8/2) in colar.
g ol =3 tracas occur in Section 2 |, 6580, and 1 36 o,
i ﬁfad in Sectlon 3 a1 4070 am with some sadiment smesred 1o 108 om, Section 1, 0—44 cm i disturbed, a3 & the interval from 34 cm 10 the
1 e TLl% In Section 3 at 77-78 e there are iidivtinet aness of pyrita and M. 1 back of thi sorw It Seetion 3,
] ; E-3 oxides Shear traces are Drosent thioughoun the core,
i 25%
10— i £2 SMEAR SLIDE SUMMARY 10 SMEAR SLIDE SUMMARY
E 52 1 2110 4100 1 1110 290
E = o o
i - ? E Cuusrtr LT g Quarte ?.f'l ID!T
i EBsk Pyrite 2R T Pyrite ¥R WA
o Crhar haeavy minarals VTl b b 1
o 3 ] e hmavy minerals moour
HTES e " s A . N crveret ™ a a
= Valcenic glus {1t} uT R
=g Voleanic glass (dk] HT = = Cacbanate urpac. NT  2m
=, Micronodules - T Fi il 15iC 10C
—, _'_ o IR oraminifers
J——= Carbonate unyec. R Calearsous nannotossii 20/C  15/C
— +_ Foraminifers 18/C 16IC
Wl =t Calcareaus nannofesills  25/A  15/C CARBONATE BOMS:
z == £
Z = 160 am = 5%
= # _':i-‘* CARBONATE BOMB: 1110 om = 54%
_'_|__ 2:20cm = 44% 3110 em = 50% 2 = 1140 em = 51%
=y H 260 em = 47% 3140 em = 47%
s e 2110 em = 60% 420 cm = 44% e sren
‘*|_| 2138 em = 51% 450 ¢m = 4T%
b 320 an - 44% 4110em = 4% -~
i E
§ J'_+_': 350 cm = 46% \—l BY /1
: foct
5 I -
g - = = g 5 8/
& = ==
E —'— - =] | Ll
- s
: L2
:E 5Y 672 o E
W -
b & [eC 1 |
5
& 5Y 5/1
& -
5 82
4 5Y 51
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SITE 6502 HOLE C  col 1
- e Cc RE (HPC) CORED INTERVAL 32,0-364m SITE 502 HoLE € come(wec) 2 CORED INTERVAL  36.4-408m
I CH g FOSSIL
§ g : _MM:'I‘EN . Az g CHARACTER
oW - - g
TEIEE|E| 8 g J2 w0 | Gasmie LITHOLOGIC DESCRIFTION - GulBl 2[4 gl g GRAPHIC
!g 8|z H e Locy 5 = EEE éz E| E | umHotoey LITHOLOGIC DESCRIPTION
NHHHH R g A I BT g
R HEHHE £ = % (22]5)2 |28 §
= z|3 |5 a8 3 4 g § ] g B
El
gﬂ BY 672 g | VoD
: FORAM AND NANN.U-!EQRING MARL and NANND AND FORAM- + _:P NANND AND FORAM-BEARING CLAY, which is light alive gray
g E i !EARIN:‘C;AY, which are light alive gray (BY 8/2) In color. faintly J—"_ ISY 621 in color. It B generally mottied, burrowed, and barded,
o FEL 55 :‘“"“'.-M m:‘: ::l::':.[l‘wmﬁf;l;;:'mﬂ:ézﬂmv bur- H— black snd pale green (10G B/2) in color. Forams are visible in cycies
: el . 2 n downcars.
i svez y
7] g ) Coarse imerval, enriched in Torams are: 05— Section 1, 5—45 cm is disturbed.
F L3 Sactian 1, 0 cm—Saction 2, 84 cm - :
1 4 %o Section 2, 104 cm—Section 3, approximatsly 107 em Et Cormcpeiss wnriohat In forams ooctie xti
- = 3 5 2 g Core-Catcher, 15 cm 10 the bottom, 1 -_"‘i_ Section ;» ;t;’n"“s“'i"" 2,4 o
i 4 -1 Sectian 3, em
é : Section 2, 55107 em s disturbed owing to come liner damaged. _r_-|_ Section 3, 115 o 1o the bottom of the core
E- = Tg_mm:.mﬁ B/2) lamina in Seetion 3 et 7778, 103-104, and o _»-I An irregular crack-ocours in Section 2 from 87127 em,
£ g
el SMEAR SLIDE SUMMARY T SMEAR SLIDE SUMMARY
E 8 327 3106 3130 e D
o o ™ L E Quarts ?rl' |D.l'T
s 1 1 = -~ artz
& voip by HARR A H 5 Pyrita T 2R
= Other heavy minerals  2/A /T 2R g Cther frearvy mineraty WTOWT
z Clay mineraby BUA SNA TUA Clov hmeniy TN arA
i Volcanie glass {it) 2R ¥R 2R B Velcanks e {1) o
Zeolites - 2R - a Volcanic glass (dk) - uT
3 . Micronadules - T
: Micronedubet wroouroour
g Carbonats tnpec. WT 2R 2R a8 Carbonate ynipec. 3R 2m
= 2 Foraminitets 1B 200C 1008 Forsminilers 16/C 16/C
2 Caleareout nannotossits  18/C 10/C 10/C E 2 Calldasciit tantélonth. BIC. 10
CARBON-CARBONATE: 2 CARBON.CARBONATE:
145 em 2-36cm  286cm  286em & | - 1-3em  168cm  186em  1.126om
b % Carbonate 46 “ 47 40 Lo % Carbonate 63 531 47 (3]
é % Organic carbon 0.1 o1 8] 0.1 -1 % Organic carbon 0.2 04 0z 02
2126cm 2150em 336 cm  366em 2 1160em 236 em 268em  286em
e % Carborata 56 57 59 é % Carbanate 52 a8 a5 55
% Organic carbon 0.1 0.2 oz oz 3 % Organic carbon 02 o2 0.2 02
§ & 3eEem  3126cm F150cm 43om = @ 2126am 2160cm 33em  I86om
Z1 1 % Carbianate a2 50 3 p ] % Carbonate 5 a6 5 &
=
z|= % Organic corbon 0.1 02 02 02 o % Organic carbon 0.1 02 02 02
a3 o 4B6cm  496cm  4128om 396em 3126 cm
3 % Carbonate a8 53 52 % Carbonate 55 61
E % Organic carbon 0.2 0z oz % Organic carbon. 0.3 02
2 = =k
& .
=
3 | == 3
& =45
=5 g
4 i
1=
=
—
.l':| . i
-
2 1= Flec
3 = G |AG
..}:' g_,
1=
=
-L—_‘
_J:l
15
A=
=
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=
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=|| 1=
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SITE 502 HoLE ©  CORE(HPC) 3 CORED INTERVAL  40.8—45.2 m SITE 602 MOLE C CORE(HPC) 4  CORED INTERVAL 45.2-498m
2 FOSSIL ] FOSSIL =Y
§ g CHARACTER i ; CHARACTER
3 - ! w
FHE gl g i 2 |=ulel= z| »
i HHHR A R uHoLoGIcoescrPTIoN S HHER R uHoLoGic oescawTION
MAFLE S ol e = S|en| 2 < o e
s |E |B|o|& #) = u w3 ™2 § ol g 3
S RHHEHHS H ZlE |F|%|2 # g
2 |5|d|=x|2 g |s13]|5]= o
= HEIEALC " & HEIEA L 3
o S
5 = HANND AND FORAM-BEARING MARL to FOR RL. which is
S ']:'E}i R l:h':‘uui»g gray (6Y 6/2) in color and w‘:w m;w:ulhnm NANNO AND FORAM BEARING MARL and NANKD AND FORAM-
d;'— A comss camgonent of forams i prasent thtoughout, The core s voip BEARING CLAY, which are light olive gray {5Y B/Z) n color. Bath
d _|:‘ fainthy bancled 8 pals groan 106G 6/7) in colar. are generally motthed and burrowed, and & coarse foram component ik
= — J present threughout. Parts of the core are indistinctly banded black and
as—,— Section 1, 0-23 em is disturbed.
—— pade grean (106G 6/2) in color.
=% A coarse interval enriched in forams oecurs at: § 5Y 62 Section 1, 4700 em i disturbed,
L= Sectian 1, 145 cm—Section 2, 50 cm ‘
1 ot Z A coarse interval anriched in forams accurs ot:
1= Secion ), W00 .on— Wt sl sheer z Section 1, 100 cn-Section 2, 2 cm,
. A series of ditfuse lamine and black mottling sre in Section 2, 7075 i
10— cm which is a ZEOLITE, ASH, CALCAREOUS CLAY T e
-':"' in Section 3, 40-63 cm there 4 & prominent black burrow in appross 2 1130 235
= = mataly a vertical oriantation. g 0 O
T _':l-— E Ouartz WTOWT
& 5 SMEAR SLIDE SUMMARY 5 * Pyrite R WA
[ - = - Orthir hemwy minerals uT W
o T 180 221 273 = |t Clary minaraly 55/A  S8/A
5 ¥ £, Dy £ Voleanic giess (It} 4R 2R
5 j g ek A L 5 Micronodules -
£ I3 Pyrite YR YT 4R £ Carbonate unspec. R WR
[ _r_'_'l Oher heavy minerals ur ourour 5 Foraminiters 16/C 15/C
gl e - Covrinants | S @A 1A 3 e mtvoiosl, 107G VB0
- L= olcani glass (1t IS
11— WValeani i 1 - -
] = i ! = 15/C CARBON CARBONATE:
2 T-T—‘ Micronodules ur - - 1B6cm t@Gem 1-126cm  1:150cm
Carbonats 4/R R 2R % Carbonate 48 51 56 58
Ji_i_:: F;.mr::;::w 15/C g‘lum 20/C % Organicearbon 0.1 02 02 02
—Ei-* Colcaeous annofessils  10/C IR BIC — :—335“"
al —— I aM | A ar! e
—4 % Organic carbon 0.2
S CARBON-CARBONATE:
136em 1-B6em 1.86em  1.126em
-] % Carbonatn a5 a6 a2
o % Organic carbon 0.2 03 02 oz
. 1150cm 2-3Bem 266em  286em
% Carbonate 58 &0 38 44
% Orgenic carbon 0.7 oz 8] oz
3 ;l:. 2926em 2150em 33bem
= =] i % Carbonate 57 50 49
a _|—,_. % Organic carbon 0.2 0z 02
3
M |aG Icc =t
B it
~
-
H
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SITE uﬁm HOLE C CORE(HPC) 5  CORED INTERVAL _ 49.6-54.0m siTE 502 ¢
2 Cﬂxﬁ'EER - HOLE CORE (HPC) 6 CORED INTERVAL 54,0-58.4 m
« |& g FOSSIL
Aeeenir g [B | o
S AEEHHE: =y - GRAPHIC g M
I gg £ g z g'i ElE LITHOLOGY LITHOLOGIC DESCRIPTION & Eg s| & 2 E 2 GRAPHIC g
£\ HEE g HEIE k& @ = g z |l E LITHOLOGY LITHOLOGIC DESCRIFTION
B AHHEHES : o NHHEH EHE R
EHHHEBE E ok H S H E
_'__| m = |212]|2]|5 |28 E
g Tk 5V B2 NANNG-BEARING FORAM MARL and NANNO AND FORAM- = £
4_'__| BEARING CLAY. which i light oilve gray (Y §/2) in color, mottied, 21l . it
= btoues, il b, A cou o compomant i garly “’; 1 = NANNO AND FORAM-BEARING CLAY AND NANNOBEARING
-':‘ e throughout, E Fon.u_c MARL, v_uhle! are light olive gray (5Y 6/2) in calor gracualty
05 = Saction 1, 0—4 cm s g : - L MTl'::nm Section 3 lu‘:«nﬂl gray. (BGY G/1), The sediment i
T~ A promine " i 05— 1 Qenarally homogensous with soma mattling, and vary faint banding.
Y _'*T A i :;rn;:e:r:n 110G 672] lamina with indistinct contacts i ] i It is faintly burrowed, except for Section 2 which s moderately bur-
B rowed.
4 Coarse intervaly encichod in forams ocour in: 1 1% From Section 2, 148 em—Section
v - 12
] T 1%} e B
i . ,5-26a em B k- ’
0 _;r | | b gt F : lrregular hud:: ocgur In the sadiment column in Section 2 from 3038
_'__| PPNl o = em aned in Section 4 at 57 and 83 am,
d":l EJTI::OO 8 112 em u reguiarty laminated in @ pale green (10G - ;
5 I= . B k- SMEAR SLIDE SUMMARY
4= — 2 270 36
.% 2 = SMEAR SLIDE SUMMARY = ] F e
3 o = 1100 286 2130 = Ghiartz urowr
H & = o b D 3 _|—I'—i Pyrits 2R 4M
i ] Qakite T T = Dther heavy mineraiy TN
; = Pyrita R OWT W = —l:' Clay minerals BS/A 48iA
s -_'__| Othar heavy mineeals -~ WT  WT T z |__| Wolamnk ghear {1t} 2R IR
= Clay minaralt S7/A VA THA s o Micronodules b1, Rt
i Volcanic glass {it] Ut R | — = Carbonate tmipec. VR R
= Zaclies 20 i Faraminitars 18I J0A.
2 =T Wicrorrcdilet - WTouT 5 Calesreous nannofossils  10/C 100G
] —_'_T Carbanate unspec. IR IR OWT E 2 o
o Faraminifors A ISR T0C BONA
- 2 .
g = . Caleareous nannotossily  10/C 181G 10/C B G
= __'__’_ o L11em 23em 266em  2DBem
E . arponate 38 k] 57 50
] CARBON.CARBONATE: “ % Organic carbon 0.2 0z 03 03
| " 136 on  VB6em  1-86cm  1-126cm 2126em 2150cm 33bem  IB6cm
E Z % Caroonate 47 L] B0 50 % Carbonate 60 52 ] 58
;L. ﬁ—{-—- _|: % Owganic carbon ‘fll.:n ?aa.: 0z 0z E % Ovganic cerbon 0.2 0.3 02 0.3
o ] _'__|: e “ i em ” em ::Gu'n :-zsnm ,_2 il B = " ::ﬂnn :;lﬂ:m :omuan 4-38 cm
= i L] g ar
3 % Organic carbon 0.2 oz 02 o2 ™ @ % Organic carbon 0.3 03 03 02
e 2126em 2160em 3-36em  366om - 466cm 496 om
= :C.-bmau a : a 50 a3 § % Carbonate 58 50
1550 Organic carban 30“ 02 o 0.2 ] % Organic carbon 0.2 02
T om 2
3 = % Carbonate k] Z
£ % Organiccarbon 0.1 @
- ﬂ: 3
=
= ]
8 4=
lamlac s
8 ' ulB
8
@ EGY 81
B
4
I
an #le
o
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SITE 502 MOLE € CORE(MPC) 7  CORED INTERVAL 58.4-628m SITE_ 502 nole € comerpc) B  COREDINTERvAL 628-67.2m
2 FOSSIL g FOSSIL
T g CHARACTER . ; P N
8 |zule]2]® z| e i |2 = = B
A EH I FE = GRAPHIC S, |Bu|2l 2|3 g| & GRAFHIC
i =§ £ g H 4z E LTHOLOGY |y LITHOLOGIC DESCRIFTION TE :g HEE g_ £l £ | UThotosy LITHOLOGIC DESCRIPTION
N Eleld et § = ] wS |EN ; 2= g E 8 §. e w
A HEE =F R HEEH g
E i E
MHHHAHE 3 ERHEHHH 3
& ] VoD . MANNC AND FORAMBEARING CLAY, which is ight oli of|
i o ; Y e ranmaid = FORAM AND NANNG-BEARING MARL., which is light olive gray (5Y
T § += [5Y &2 in color and burrawed, mottied, and faintly banded. o s AN AN AT it
5 by s Eo E o . ) Sectian 1, 6-14 cm s disturbed.
£ _g . 2 i “—ﬁ—"l"': :m-oﬂ 1 8t 55 arnd 87 om there sve wmall brasks in the sediment Section 1, 6-28 em was originally found above the finer in the cor
= b 2 - g . . barrel.
S o _T_‘F_ A pyrite nodule is in Section 1 2t 76 em " e R e .
4 110G 672) in color.
8 JrT: SMEARBLIDE SUMMARY In Saction 2 from 4060 em there fi a shear trace which may be
M | 4G R :,“ i gt i arigin
g Ouarez ur A largs pyrite nodule (2 cm dismeter] is in Section 3 at 80 cm
a Pyrite 2R Saction 3, 140150 cm may be disturbed,
Other heavy minaraly T
Clay minerals 67/A IDE SUMMARY
Volcanic glass (i) - R L SMEAR SLIDE o
Carbonste unipec. 2R g e
Foraminiters 20ic Cuare T
Calcareous nannafossils  5/C Fyrite o
= Other heavy minesals 2R
3 Clay minerals 61/
3 Volcanie gless {it) T
£ Woloanic glass (dk) uT
3 Carbonate unspec. 2R
a Focaminifars 16/C
E Calearsous nannofossils  16/C
2
g CARBON.CARBONATE:
Sl E 137em  168om  188em  1126em
% Carbonute 3 s2 50 “
i % Organic carbon 0.2 02 02 02
3 1150cm 23am  266em  296em
[ = % Carbonate @ a5 k] %
I e % Organic carbon 0.2 02 02 03
8 2126em 2150em 336om 385 om
% Carbonate 4 51 55 54
% Organic carbon 0.2 0.3 02 03
380em  31IBem 3150 cm
% Carbanate @ 3 5
% Organic carbon 0.1 02 03
2
-8
2
ol -
lam| Mo
&
5
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SITE 502 HWOLE € CORE(HPC) 8 CORED INTERVAL __ 67.2-71.6m SITE 502 HOLE C  CORE(HPC) 10 CORED INTERVAL _ 71.6-76.0m
FOSSIL T 2 FOSSIL
CHARACTER = CHARACTER
g F FRE ClE z
] z| » o |Eu|E|3 2
R EMEE o = GRAPHIC - |C¥|E|E] = ol = GRAPHIC
HEEE H JE| B | umoLosy LITHOLOGIC DESCRIPTION EEEHEE E,‘ E| £ | wumoloey LITHOLOGIC DESCRIPTION
S HEEHEEE 2 SR HEEHTEHE £EE
2 |= 3 = 2 |5 |3 gz 5
S BHHEESE £ SR ERHEHEH EiEd )
s |a)l=z R E B FE IS a B
o =
o [
-3 NANNO AND FORAM-BEARING MARL, which is light olive gray v |= § 5Y &2 FORAM AND NANNO-BEARING CLAY, which is light clive gray
Vi IBY &/2) in color and genarally homogensous with faint burrows and § 3 ~ IS BU2) in cokue and generslly homogeneous with faint burrows and
mattling. | % matthes
Section 1, 25—46 cm i dinturbed. B ; Section 1, 0=10 em is sediment which was found sbove the liner in the
o In Section 1 at 112 em there & & wood fragment (W), 1 cm in diameter, g core barrgl,
A prominant pale green (10G 6/2] lamina in Seetion 2 a1 5 em. = Section 1,/80-86 cn it distuirbed.
' In Section 3 fram 45—80 em there are four vertical burrows,
There is » small sediment column break in Section 3 at 135 cm, SMEAR SLIDE SUMMARY
10 o
SMEAR SLIDE SUMMARY Duarts ur
;‘“ Pyrit L
Othar haavy minaral wr
Pw“""m“ ;}: Clay minerals EIA
Voleani { 2R
8 Other heavy miverats 1T g Vikeants g s
3 8 Clay minerai A o Car A 27
= Wolcanie glass (it} ur Faraminifers wic
3 Macraniod da Al Z Calcareous nannofossity  15/C
E Carbonate unspec. 2R 3
Foraminifers 16/C é
CARBON CARBONATE:
B Calcareous nonnofomit  15/C = o 136em  188om  196em  1-12Bem
2 % Carbosiate a4 50 a“ a7
CARBON-CARBONATE: % Organic carbon 0.3 oz 03 0.2
2 136em  186em  19em  1128em 1150cm 236em  266em  286cm
= % Carbonate 50 &1 44 52 % Carbonate 55 ] 53 50
& % Orgnic carbon 0.1 02 02 02 = % Organic crbon 0.2 02 03 02
s 1-150em 236cm  2866cm  2Bbcm 5 2126em 2.150em 33em  IB6om
[ % Carbonuts 52 51 50 52 % Carbonate B1 56 51 54
5 % Organic carbon 0.2 02 02 02 % Organicarbon 0.2 02 02 0.3
3 2126em 21650cm 3-Mem 388cm 388cm  3126om 3160cm
3 ) % Cabonats a 52 54 " @ % Carbonate 55 43 2
& ol | % Ovganic carbon 0.2 0.2 0.3 o2 2 % Organiccarbon 0.2 03 0.3
-] 396em  3126om ES
% Cabanate a8 43
% Organig carbon 0.3 o2
3 —
=
&
e o
i g
AN AG = lec e
& AM| AG s
=
=
2
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SITE 502 HOLE € CORE(HPC) 11 COREDINTERVAL 76.0-80.4m SITE 502 woLE € coRe(HPc) 12 CORED INTERvAL 804-84.8m
o FOSSIL o FOSSIL
. F CHARACTER . B CHARACTER
o ] o
8 |z.lels g z| @ g lz.lels Z| -
= 22| d elE GRAPHIC A EHHES ol & GRAPHIC
I E 8l2],[Bel5| £ | rotoer LITHOLOGIC DESCRIPTION HEHHER 2 HE R LITHOLOGIC DESCRIPTION
HHHHHTHE EEEd: A HEEH R d
=12 |g|3(8|F 3 E 5 = |z HE SE 5
@ |2|2|%]a En B = § HEIEES 3
S- i 1
FORAM AND NANNO-BEARING MARL, which s light olive gray :
2 FORAM AND NANNOBEARING MARL, which is light oli By
r {8Y 8/2) 1o olive gray {5 5/2) in color, and burrowed, mottled, and 672 in color, burrowsd and mottled Lbul ou:e:m ||:::l’::|lu.
faintly laminated, Scattered forams are visible throughout.
sv ez Section 1, 3-05 om is dirtirbed. _ 5 ; Section 1, 560 cm is disturbed,
In Section 2 from 20-35 cm there are shear Uaces which may be =
ift gitu deformation, E SMEAR SLIDE SUMMARY
iIn Section 3 at 132 cm there i 8 wmall break in the sediment columan. 2 1.80
o =]
Chewitz T
SMEAR SLIDE SUMMARY Pyrite il
2116 376 £ Othar heavy minerals 0
D D 5 Ciny minesals SA
Qs ur N ! ™ Valeaniz ghass [1t) ur
Pyrite 2R T Zeolites "
Other wavy minerals  WT  W/T Micronodules T
Clay minaraly 62/A 55/A 2 Carbanite unspec. 2R
- Wolcanic giass (11} WT 3R & Forsminifar 18/C
= = Micronadules uroour “ Calcarecus nannofossils  20/C
= Carbonats unipc. AR IR
= Foraminifers e 18C
E Calcarsous nannofonils 2000 200 CARBON-CARBONATE:
E 1-66em 186em  112Bem 2-36cm
=] CARBON-CARBONATE: AM | AG L % Carbonnte 55 55 51
E 136em  186em 196em  1128em 2 % Organic carbon 0.2 01 02 02
-] % Carbanats 41 48 49 51 =}
a = % Organic carbonn 0.2 oz 03 oz .
x|z 114Bcm 236cm  26B6cm  206em
H = % Carbonate 51 L] 52 40
E % Oeganicearbon 0.3 0z 02 o3
BY 62 2126cm  2150cm 336em  366cm
% Carbonate k- 48 1) 48
w % Organic carbon 0.3 02 03 03
[ 386cm  3126em
&5 % Carbonate 9 )
L Y& % Organic carbon 0.7 03
6Y.6/2
8
&
=
M (AG
2
2

T0¢ 4.11IS



SITE 502 HOLE C CORE(HPC] 13 CORED INTERVAL  84.8-89.2m SITE 502 HOLE € coRe(HPCl 14 CORED INTERVAL 89.2-836m
[ FOSSIL -4 FOSSIL
¥ ; CHARACTER % g CHARACTER
8 l=ulz2laTe z| @ 8 |z lzlaTse z| &
= &= guwl el = &=
£h Eg HEE g g Bl it LITHOLOGIC DESCRIFTION 1 EHEHEE - g £ | miotosy LITHOLOGIC DESCRIPTION
¢ |27 253 EHE B ] A EI R =R 3 s
215 |3|z|5|2 )88 2 5 Z | |z £ HEE g g
= § 3 g |28 & ofs 5 F HEEH E!ﬂ
g T voin
s FORAM AND NANNO-BEARING MARL, which is light olive gray [5Y s FORAM AND NANNO-BEARING MARL, which is light olive gray (5Y
& 6/2) In eolos and grades inta FORAM AND NANNO-BEARING CLAY, 6/2) 1 olive gray (5 5/2] in color. It ix burrawed, mottied, and fainthy
which is olive gray [5Y 5/2] in color rear the base of the core, The banded with faint Zoophycos burrows.
eore iy motthed, burrcwed, and faintty graded with scattarsd forams Saction 1, 236 om i disturbed,
—_— visible throughout. Rean In Section 1 fram B5—72 cm there it & very witle bresk (9 the sed)-
Section 1, 019 em & seciment found sbove the liner in the core mant colamin,
; 1 A grayish green [10G 472) clay layer i in Section 1 at 141 om,
o ".'“:“‘m' ""2:7 A prominent vertica) burrow @ in Section 2 at 017 cm
:!3’: 1 :?S—nn-;“ninn 2,13¢em Section 2 is more disunetly burrowed than the surrounding sediment.
Section 3, 115 om 1o the bottom of the core = Some Oun.am sre light brownlsh gray [2.5Y 6/2) In color but show
z no change in lithology,
= SMEAR SLIDE SUMMARY 2 A micrateult with < 1 cm displacement & in Section 3 at 60-80 em,
= :m‘ :‘w Section 3, 70-71 cm comsims ® prominent pale green (106 62}
2 N i 1 7/1) tami
= Charte WU 5 lamina ard a1 106 cm there s a light gray (5Y 7/1] na.
B Pyrite R uT =
. Other hemvy mineraly WTuT SMEAR SLIDE SUMMARY
Q Clay mirerals S7/A BBIA £ 1141 270 2435 360 3307
Voleanic glass {1t} 2R 2R 5 N n‘ ?n :’T ?rr !:n
Carbonate unipec. 2R 2R arty
Foraminifers 15/C 10 s Pyrite YA T TR VR 2R
Calcarsous nennafossils  20/C 15/C 3 Other hasvy minerah 2R 4T WT 4T WT
H 5 % . Clsy minerals 850 81A BUA BNA TVA
] g | = 2 Vileanic glas {1t YT 4R 2R 2R IR
: m Violeanic glass {dk] urT - - w -
z 3 Carbonate unspec. ¥R R WA TR DA
F] 2 Foraminiters IR IGC ISC 10/C 10T
Calcarccu nannofessils  2/R 18/C 16/C 20/C 10V
o
L = .
E = 8 Lo
§ A § :
i
L
.F
sY 52
3
N
B sv 82
5Y 512
5
E g
pse = lec
M | A =
a
2
g

el
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SITE 602 HoLE © CORE(HPC] 15 CORED INTERVAL 93.6-88.0m SITE 502 HOLE € CORE(HPC) 16 CORED INTERVAL _ 98.0-1024m
g FOSSIL L FOSSIL
& E CHARACTER v |E CHARACTER
.
8 |=.lgls 5 z| » § M AE w
Ew 28] E]| 3 = GRAPHIC = |58 3 5 5 = GRAPHIC
1z 58| E i H -5 o LITHOLDGY : LITHOLOGIC DESCRIPTION g :E H g i <5 :_: LITHOLOGY LITHOLOGIC DESCRIFTION
S HHH=HE 4 H HaHHHE T EE Z3F
= = g c
R HE S FLH R HETEE = §
HEHEHEE -a_—i_ 3 a |2]|3|2 |5 [da 3
2 += i ey . . g B
g ":':!1 FORAM AND NANNO-BEARING CLAY, which is light olive gray (5Y 3 FORAM AND NANNO-BEARING MARL, which is light olive gray
+H=y 872) in colar, mattled, burrowsd, and very faintly banded. Fant Zoo- [5Y B/2) in color, and NANNO AND FORAM-BEARING CLAY,
__+_~'_ Y &2 phycos butrows are occasianally recognized which is gray [BY 61} in color, The nelml it burrowed snd mottied
a5 —— Section 1 at 10-11 em contains a gray (5Y 6/1) lamina af nanno-, 5Y 872 widh fmasty: Zeppleytia ick sy Safen onding.
-|:l' foram-, and zeclite-baaring clay. in Section 2 81 77 em thare |s & prominent limins, grayish olive green
+=y I Saction 3 from 22-29 cm there s & shear trace and ot B3 cm there is {0 42} to-ockat.
L = # prominent gray (5 6/1) lamina of faram: and nanno-besring marl. 1 Shear traces are in Section 3 from 83 e to the botiom,
=
-+:+ SMEAR SLIDE SUMMARY SMEAR SLIDE SUMMARY
10— =g 110 270 384 160 3115
= M D M o D
= Duartz wrouT ot — Quartz "o
|+— Pyrite sC OUT T Pyrite wT am
- Other heavy minarals ~ 2/R T T 5Y 8/1 Other bewvy minerals  WT T
2 =+ Clay mineraks 56/A BR/A BAA o Clay minarals BUA BB/A
4 Volcanic glass (1Y AR AR T i 3 = Voleanic glass (1] uT AR
= Zoalites e - - Z Woleanie glass (dk) ur =
et Cacbonate unspec. - AR R ] Carbonate unipec. 2R AR
-_g Faraminifen we e e E BY &2 Foraménifers 12e BT
'% Calcareous nannofossily  10/C  16/C  20/C g Caleareous nannafomsily  20/A 6/C
-+ i
=
.
. 2 —4 § -3 2
L H— =
R =
S =y H
z ac z
£ Er -
= Y —
T E E
= , £ § BY.5/1
g8 = - g
=
*—
“ 1=
-+, =+
gt -
Jroy
=
3 L.
-E 3 sY.62
4= =K
oy —
=
4
.|:;‘ 5Y 51
s gt
8 = 2
- h o
4 H— And -
lac |ac g 3 -y 5
& 8
1
]
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SITE 502 WoLE C© comg(WPC) 17  COREDINTERVAL  1024-1068m SITE 502 HOLE € CORE(HPC) 18  COREDINTERVAL 106.8-111.2m
= i ] FOSSIL
§ g CHARACTER « |E CHARACTER
o
=z lalalg z| = 2 e REE 2| @
oY = ol = w = I
S HHHR A R tHotocoescrPTIon i HHHR A LimioLoGIepescrieTion
R o
AAHHBEH . £ fH S HHHHTEE :
& |E 5 = E £ E
MHHEHSE : BHHHES :
FARA ity HENNISEABING DL AY. which 1 Wt o 8¢ g I FORAM AND NANNOD-BEARING CLAY, light gray (5 /1) in colar
g sy en &1} 1o gray (6Y 5/1) in ealor, mattied, faintly banded, snd burrowed. 2 5 &1 grading downward 1o CLAY whiich is gesy (5Y 6/1] in color, Both are
g Section 1, 0-70 em iz distiirted. genarally homogeneces with faint banding, mottiing, snd burrowing.
- In Section 1 from 130-160 om thera & & sat of shesr traces, same The ears i heared throughout with daplacements of up to 0.5 em.
nawing a shight displacemant (12 mm). 05— ~Section 1, 0—18 em Is disturbed,
[ Fram Saction 2, 90 cm—Saction 3, 10 am alio contsing a faint set of
1 shesr traces with smail displacaments (< 1 em). 1 SMEAR SLIDE SUMMARY
180 255
SMEAR SLIDE SUMMARY & | o D
10 BY B/1 2145 370 = 10 Eulru :2 :.r;r
D D yrite
Ouartz YT ur E SY 6N Other haavy minerals 1T 2T
I Pyrita 2R T § Clay mineraly E'.;A B0
= =~ Other hewvy mineralt 1T 0T | Vlcanic glas {It) 4R T
=z g8 ™ Clay minerals 78D 8Y/A “ 0 Vedeanic glass (dkj A :rr
2 g Voleanic glass (1t] 4R U Carbanats unspec. T
= = Volcanic glass [dk] - T g Foraminifers we T
g Carbanate unspes. AR IR Calcareous nannolossile  16/C AR
Foraminifers 4R BIC
§ Calcarous nannatossils  B/C 16/C '_s\f &1
Ed B
4 Y B/1
«© | 3 L5 s/
| ; ! ;
S £ 5Y 601
i H g
b P
i3 = N
E 5Y 81
=
§ 2 . _ =
“ g T g w
a
L]
4 3
3 . 5Y 81 E
<
a/ =
|- M (MG [cc
Tl 2
&Y 5N =]
2
da F
AMMG =Tec
8
g
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SITE 502 HOLE € CORE(HPC) 19 CORED INTERvAL  111.2-1166m SITE_502 HOLE € CORE(HPC) 21 CORED INTERVAL _ 120.0-1244m
2 FOSSIL g FOSSIL
v 3 CHARACTER " g CHARACTER
g MAE u 2 l=.lel=]% z| w
3w = 4 { = =
HAEHHE g - § T g L LITHOLOGIC DESCRIPTION e HELE B g g | SRame LITHOLOGIC DESCRIPTION
|z k3 am|z
R HHHH T EE T FE S R ++H
£ |5 IS FEH SR HHE B £EH
MHHHEAE 3 S HHEHH e H
1
sY 41 =
o
g L g —
n E FORAM AND NANND-BEARING CLAY, which is light gray {5Y 8/1) - i D™ MANNO-BEARING CLAY, which is light gray (5Y &71) in color, and
£ in color, and NANNO-BEARING CLAY, which ia dark gray (Y 4/1) AI_-I_.J. ASH AND NANNO-BEARING CLAY, which is gray (Y 5/1] in color.
SY 81 in color, Both are ganerally homoganeous, burrowed, and mottled, but _I_J..-‘ EYan Bath are mottied, burrowed, and faintly theared in many orientations,
0.5 ‘:""“ W o e sfupto 05— ) Section 10-27 cm is Gisturbed.
em.
-JLJ-.‘_ In Section 2 st 10 em there 1 & shesr trace which cuts both color
] SMEAR SLIDE SUMMARY 1 4 ‘boundary and burrowi.
170 1948 Eorad In Section 3 at 53 cm theve s a small beosk in the sedimeat column,
E [N 4=
£ 10 Dty LA A8 z e N SMEAR SLIDE SUMMARY
g | Pyrite 17T R - "
= |8 Other hewvy minerals /T 2/R S o o
3 BY &/ Clay mineraly /A TR0 = WUt
s Volcanic gias (it ut WA £ :'I:" S
™ Volcanic glass (dk) wr -
- =4 ; £ Crther ey mi YT T
i i Cocbonety (0N an 2m H B By en Clay minerals 61A 750
- Foraminifers e R -3 = Vi n 2R BIC
Calcarsous nannofossils  16/C  8/C 2 - alcanac ghass [t
BY 61 & Zeolis - ur
® K Carbanate unspet. WA AR
= o Foraminifery 8IC  B/C
A 24 > Calearsous rannofossils  200C 7/C
MG = 5|~
81 1% BY &1
a 2
= g 5
SITE 602 HOLE € CORE(HPC) 20 CORED INTERVAL _ 115.6-120.0m &
g FOSSIL
- g CHARACTER
g Il= -3 81 z|la
oW (<]
Ee £ HH § g g HE LFT':I?!PI:;;E\" LITHOLOGIC DESCRIPTION 2|
" A FLH R = = H 8
] § % §lx Sg = 5 2 s/
5 |2|= A EH 3
= voID
i
B T NANNG MARL, which is light olive gray {5Y 6/2) in color and NAN 2|3 _
£ gy Svs NOBEARING CLAY, which is allve gray [5Y 5/2) In color, Both ars &
-l..- mottled, burrowed, and faintly banded. They are irregularly sheared A -
= throughout, P MG
05— " A praminent Zoophytos hurmow i in Sectian | at 98 cm, 2
P =y g
g SMEAR SLIDE SUMMARY
ke SY 82 145 350
el o B SITE 502 HOLE € CORE(HPC) 22 CORED INTERVAL _ 1244-1254m
e Thraer? Ousiz wrouT = FOSSIL
s it Pyrite 2R R . |3 CHARACTER
= - Other haavy minarats /T /T £ Eu AE z|l e
< iy Clay minerali 83D B3A |22 il= 21 B GRAPHIC
A _I-_A._ Valeanic glass (it R 2R oE 28 g g §3 &l & UTHOLOGY . LITHOLOGIC DESCRIPTION
I, Carbionate upec YR 2R 7 5|3 g ESg| 2 z g
) Foraminiters 2R AR F g HEE E §
= iy Calcareous nannofossils 70 25/A & BEHHH
& L= T SYE2 g
o _-.J. ", E BY 62 ASH AND NANNQ-BEARING CLAY, which is light ofive gray {BY
E - _Z 8/2) and dark groenish gray (5GY 5/1) In colos, Tha sediment is mot.
] 1ot & thed and burrowed.
) P 1 & % E 1 says  Seeton 1. 22and2) om, cantans prominent mottes, dusky green [5G
3 L =] Z |5 21 In color,
] T BY 612 2 s From 3-8 cm in the Core-Catcher thars is & band of CLAY: dork alive
] = gray (5Y 212) n color.
3 =y a/ g =
: hey = lec 5Y 372
@ T FM MG P SMEAR SLIDE SUMMARY
17 A1 130 cC.g
] ol ca & o o
5Y 612 Ouaraz ur o wR
T w Pyrite W wR
- | —1" Other heavy minerals WT 2R
E i Clay minerali T80 82D
= o = Valeanic glass (I} sic T
s 5Y 62 Volcanic glass (dk) - um
. Micronodules. ur -
+.- Carbonate unspec. 2R 2R
® N Epdfs, Foraminifers IR 2R
b —-_::_l. Calcsrecus nannofossitt 8/C &R
oM | AG %
=

70§ 4118
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SITE 802 noLe € come(WPc) 23 CORED INTERVAL  126.4-1298m SITE 502 HoLe € CORE(HPC) 2% CORED INTERVAL  1288-1342m
2 FOSSIL ] FOsSIL
» § CHARACTER - g CHARACTER
M EMHEE EIR: R EMFIE HF
St =§ g 8 % H LPRARtC. LITHOLOGIC DESCRIFTION s gé g g é ET E g | cohanme, LITHOLOGIC DESCRIPTION
N HEIE R +EH IR HHE 5| & 3
= ] s' L E : |5 |2 iz H =
Lo -] Z g < 3 g F |8 |= -3 5 =
i S A 3 R HEHEHE 3
b S 3- S gl i Ti (5Y 8/1) i
E NANND OOZE, which i lsght gray (BY 7/1] in color and NANNO- a 1. FORAM-BEARING NANNO MARL, which i l:-: gray :{n
BEARING CLAY, which is dark gray (5¥ 4/1) o dack greanish gray ) ot — 3‘:;. :-ed:?‘Rm wtx&;&ga&rrmLmif‘us cul\;
rvion g greenish 3 ganaral
] :ﬁ:.ﬂ'" color. Ash beds are prasent. Much of this interval was o - BGY 5/1 e o Mo
. - throughout,
Sectian 1, D cm-Saction 2, B8 em it highly disturbed. The sediment U.E—_L_.
is smearod and canvoluted and broken into sections, portions of which 4 Seilon 1, 4-32 o K dieortid,
1 appear intact, bat fragmented, 1 = o Srrall brasks in the sadiment calumn ceour in:
Section 2, 95100 cm is & ZEOLITE-NANND-PYRITE-BEARING g xm ; 2‘,‘:‘" 24.cm
CLAY, which overlies in Section 2 at 100111 om a PYRITE-BEAR- - WLEFEL
ING ASH, which is black in eslor and Indurated with 1ame Burrew- I - -4 EMEAR SLIDE BUMARY
mixing in the upper portion. Similarly in Section Z at 130134 cm & 197 230 310
NANNO AND ZEOLITEBEARING CLAY overlies o black, PYRITE- = 1 D b
BEARING ASH a1 134-137 em. -gf 4. St et
| VoD In Sectione 2 amdd 3 the nannc-bearing clay b thoroughly sheared, -',_|_" Pyritn 2R R
o [ mottled, banded, and burrowsd. Zoophyeos ki common, with the “ ﬁ 4. Other beavy mineeals 1T 2R
= burrows at 30° dip. The shear vaces sre comman in the opposite [11 35 o Clay minerals STA TUA
= SGYEN diraction and at higher angles, There i appreximataly & 1 cm dis- § & - 9] I Volganic glass (1t) 2R AR
placement an the shears = I Volcanie giess [dk] wrour
i = [ _‘_-.l Zeolites - uT
SMEAR SLIDE SUMMARY H E AT 5Y 61 e — R &R
180 286 2110 2131 2134 “ jasshiinbel e s
H . S (O S T S A= Calcareous nannotossits 2504 10/C
b Ouarts - W - W - = ] -l—'_I_J
(3 Pyrite 2R B/IC 18C IR S o Eaggrll |
E 2 Other heavy mingrals~~ UT  UT = 0T = 2 T
g Clay minorals 34 BBIA - BUA - : R
& Volcanic glaw (1) AR R BYD R TVA ] 4
z ™ biacic Valcanic glas (dk] - - - um ™| e
|z - Zeolites - B - 2MC AR T
by sGY &1 Carbanate unspec. - 3R - ¥R - | |
% Foraminifers 4R 4R T TR - _L.L
Calcarsous rannafomsils  6VA 7/C VT BIC - A s Ll -
: o~ AP @ S s
@ & ] ™ 2137 350 - 5GY &1
& 15 m o # B s .
=K sY 4N Quartz - ur
T ™ Pyrite ST AR ralag 3 A9 .L.:: -
T Other hawwy minerals - 2R i
=+ Clay minerals - 75D g
— pos * Wolcsnic glass (1) THA IR =
=+ Valcanic glass (di) 20/C -
N N o an = SITE 602 HOLE  C CORE(HPC) 25 CORED INTERVAL _ 134.2-137.2m
3 - Carbonate unspec. WT 3R T s -
g 5GY 5/1 Foraminifers - 2R F
T & Calearsous rannofomits  —  10/C g 2 C:"‘"“"“ .
— wl®
i : LY = TE %5 HE g g_ E i L LITHOLOGIC DESCRIPTION
S NIZ| G Ef
14 N AL HHTHE :
1~ A HHHI :
z N sY 4/ s |2|z|2]|z]=8 3
] 4.
Al ] = ’L‘
<l N 8
P e b 1 - FORAM ard NANNO-BEARING CLAY, which i dark greenish gray
8 = 5GY 511 (BGY &/1) in color snd FORAM AND NANNO-BEARING MARL,
& = which i greenish gray (5GY 8/1) and light gray (Y 8/1) in colar.
= £ Both are generally burrowed snd mottled,
i a Sectian 1, 0—16 cm i disturbed.
IE ¥ L In Section 1 from 16—62 cm thare i & large shear.
> Sectinn 1, 75 em 1o the bottom of the core is very distinetly burrowed
H in dusky ysllowish green (10GY 3/2) and light brownish gray (25Y
= BGY &1 6/} colors.
g &1 m SMEAR SLIDE SUMMARY
@ Al g 185 1106
ot (e cc SY 61 b D
3 Quartz urooWT
8 Pyrit ¥R wT
= Other haavy minsralt 1T T
Clay minerals BTA BA/A
Voleanie glass (ith IR IR
Volcanic glass (k) -
Carbonate unipec. 4R IR
Foraminifers e 18/C
Calcareous namofessils  16/C  20/C
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SITE 502 HOLE C CORE(HPC) 26 CORED INTERVAL 137.2-140.7 m SITE 502 woLe € CORE(HPC) 27 CORED INTERVAL 140.7-144.2 m
-t FOSSIL g FOSSIL
. § CHARACTER « |& CHARACTER
REMOE z| 2 MM HE
A g g[8 s | onaeme, LITHOLOGIC DESCRIPTION TE|EE|E| 8 § BAE| B | oty LITHOLOGIC DESCRIFTION
M ETHEHE el s ] # PER L g§=i§¥ k a
= |E |2lglz H E' = E E R 2 o
AHHEH S £ EF HHEH FEF
s |2]= a ;B & s |2|Z|2|5]aa b o
&1 FORAM AND NANNODBEARING MARL. which i gresnish gray i NANND AND FORAM BEARING MARL, which is greenish gray 1SGY
& 5GY &1 (BGY B/1) in color and FORAM AND NANNO-BEARING CLAY. = SGY 81 /1) in color, svd NANNC-BEARING CLAY, which is dark gresnish
which is dark gresnish gray (5GY 5/1] in color, Both are gerurally 3 gray (SGY G711 in color. Exith e iganarally hamagangaus, Sursowsd,
= haragenu, burrowed, and mattled; and contain gccasional irregular 4 and motthed throughout, with irmsguiar shear traces ot various angles.
= sheari. = Section 1, 0-52 om & disturbed.
E Section 1, 0=103 om s disturbed.. A sharp eolor change at the boundary of & shear trace s in Section |
a a1 135-150 cem.
SMEAR SLIDE SUMMARY
_é 2850 120 z & SMEAR SLIDE SUMMARY
B0 = 250 295
Ouartz ur v E] b D
Pyrite VT 2R ” COuartz uroouT
= Other hasvy minarals uTOuT Pyrite 2R T
Clay minerals BA B g = Other hoavy minerals 1T /A
Voleanic ghes (10 urTou =% § / - Clay minuinls BLIA EilD
2 2 Volcanic glass dk) 1" e = E x BGY 51 Volcanic glass (1t] 2R R
g g 8 Carbonate unspec. AR W H Carbanate unspac. AR WA
£13 Foraminiters ~ 1sic aT Foraminifers 15/C AR
=l IE Calcareous nennatossil  20/C  16/C [ I Calcarsous rannclomils  1S/C BIC
|G
s SGY 81
T . by
3 3
@ B H - 5GY 511
5GY B/1 & g
M (cm x
. -
- B
=
g SGY 81
=
= SITE 502 HOLE € CORE (HPC) 28 CORED INTERVAL 210.2-213.2m
g FOSSIL
o g § CHARACTER
¥ MG - AN OE ] zle
A HAEEHEE = GRAPHIC LITHOLOGIC DESCRIPTION
g I L .!.E | £ | vmaroay
2 |E |3|gle H gx|%] =
A HEHH
5 [2]= g g gu
g
= CLAY, which is grayish green [10G 4/2) in color, The core i fragmen-
10G 42 ted with largn portons intact. 1t is intensely Burrowed and mattied in
wirious shades of green and light olive brown (2.5Y 5/4).
10 Section | from 6675 am the liner s disoriad,
Shear traces are i Section 2, 1040 and 80— 106 em,
z Section 2, 3842 em contains a PYRITE-BEARING CLAYEY ASH
= awerlying black FYRITIC ASH at 42-45 cm.
In Section 2 11 spproximately 53 cm there Is an ASHY CLAY kight
olive brown [2.5¥ 5/4) in color but not in a clearly defined layer.
Section 2, 114—110 om & disturbed.
SMEAR SLIDE SUMMARY
240 2431 253 270
= = M M M D
— Quarts - - - T
z:E & Pyrite BC 4E/A AR R
5 = Dt hamvy minetals m - WYY
; Clry minerals WA - BID 4BA
] Volcanic glass (it} aE/A BIA ANVA 2R
= Carbonats urupee. - - ¥R 4R
Foraminiters IR - T AR
H Calaamousrannafomslh 4R — 4R 2R
[« =1 Radiolarians ur - uT W
[ Spange spicules ¥R - AR AR
T
3 CLAY MINERALOGY (<2 pmF 1103 em
g Smectite 7%
: Miite B%
g Chilorite B%
, Kaolinite  10%
]
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SITE 502 HOLE € CORE (HPC) 29 CoRED INTERVAL  213.2-2162m SITE 502 HoLe © core (HPC) 31 CORED INTERvAL  2167-219.2m
] FOSSIL S FOSSIL
le E CHARACTER 3 g CHARACTER
M EMAEE zZ|l e g 2.1 @
= |25 c| & GRAPHIC ee |82 5] 3 IR GRAPHIC =
1258 £ ] g BB R | wmoloey |, HRGLERIEDECITIEN 5|28 £l 82 BLlE| E | umioioey L2 LITHOLOGIC DESCRIPTION
w3 [ H H EEE| ¢ i B £ =i A Y EEG| g = -~
|5 i -4 ¥ E o £ ilg|g 2z|= =
= = = E |z B E
HHHEHEH: § S RHHHH T E
@ = a o B L) @ clzle =]
]
=
ot 10G 472 ASHEEARING CLAY which Is medium eyl . SPICULE-BEARING CLAY, which is grayish green (10GY 5/2) in
ium grayish green (106G 42} in £ r "
color and ASH, FORAM- AND NANNOBEARING CLAY, which 2] cafor and NANND-BEARING CLAY, which i gresnish gray [BGY 8/1)
i grayish biue green (BBG 5/2) in colos. Both are intensely mottied = - in color. Both are burrowed and mottied.
Lt and burrowed. - > Section 1, 0—40 em is highly disturbed, Tha interval from 40—120 em
z Section 1, 0-36 cm s disturbed z as— | is firaly fragmentsd in local sreas, but generalty intact,
Saction 1, B0-78 cm contaim & complex set of thears, ] 10GY 512 Shear traces occur in:
=8l $ 1 Section 1 at 110 em the burrows arm maee distinet 1 | Section 2, 0-12 and 4757 em
2 " " . _Saction 2, 6070 cm, ‘there s o microfault with & 1.5 cm displace-
b The sediment column i lrsgmented in Section 2 at 42 em.
&9 P | ment
2 10
- i - SMEAR SLIDE SUMMARY - | . SMEAR SLIDE SUMMARY
£ Fy 149 180 220 § ’L 250 280
] Mm D D ] 0 o
1 1 o6 58652 Ouaru - - ur = |2 Pyrite VT 2R
& e e Pyrite - 2R UR g|s g Other heavy minera 1T /T
- x ' Orther heavy minersh wTouT Ut . A ~ Clay mineraky 83D 78D
£ L Clay minaraly . D 82D @A g ~ Volcanic glass {it) ¥R YR
. Vadcanic glast 1) 8/C SIC BC Zoolites - T
Toolites YR UR - 5 Carbonats unspec. 2R AR
2 Carbonate unspec R - IR Foraminitars R 2R
T Foraminifers WT 2R Bt s Calcareous nannotemils 2R /C
ﬁ Caleareous nannofosslis 1T 2R 10T g g . Fadiclarians ur oo
o = Radiolarians IR NUT AR - 2 Spange spicules. 5/C 2R
Soange spicules 4R IR 2R = § —
',E ﬁ .| weven
SITE 502 HOLE € CORE(MPC) 30  CORED INTERVAL _ 215.2-216.7m LT W L
2 FOSSIL 2,3]'__
« |2 CHARACTER =
-} o
g l=z.l2[3 z| @
=2 o =
T% EE ; 2 E A5l 2 vty I} LITHOLOGIC DESCRIPTION
£7 18713 3| 3|8 f5x|%| 2 g g SITE 502 WoLE © come(HPC) 32 CORED INTERVAL  219.2-2217m
. S HE 2= s E e FOSSIL
= zle|a B 5 E CHARACTER
= g |S.leTaTe z|w
P ] . E EF I E gl g GRAFHIC
3 LA SPICULE- AND FORAMBEARING CLAY, which it grayish blue AGHE E z .|| & T LITHOLOGIC DESCRIPTION
£ SBG 62 (3 1 z 46| & | wHoroey
§ = areen (586 6/2) In calor, and burrowed and mottied. ws|E™ i L ; g EfE] & 2
2 = Section 1, 046 om is disturbed = § H ; 5l% Sﬁ c ;
e 3
'ﬂ G.E--t}-: N Section 1, 46-110 cm i finely fragmented, but apparently intsct, ERHEIE a gg =
= | I Section 1 at 1618 cm there s a DIATOM AND ASH.BEARING 8
[y . _": | PYRITIC CLAY, = =1 AS5H, SPICULE, and PYRITE-BEARING CLAY, which is dusky yellow
E 1 | | . ! E L 5GY 512 green (10GY 372) 1o light dusky yeliow green [SGY 5/2) in color. It
2 |E8 ] SMEAR SLIDE SUMMARY iz s burrowed and mottled. The entire cors it iragmented, but apparently
i ] = | 198 180 3= in pisce.
=|£2 R | ) L. In Section 1 at approwimately 24 om there & 8 PYRITE-BEARING
. 1+ I~ Pyrite /A R ASH with indistinct contscts. At approximately 100-109 cm an
g N Other heavy mineraki L. T g wihy clay, olive gray [5Y 472 in color overliss 8 mixed and burrowed
=] = Clay minarsls Ath TR & biack PYRITIC ASH layer st 109—114 cm.
B = ] Vaolcanic glass {it) 15/C 4R =2
i 3 L - Zealites 2R -
; - Carbanate unipec. IR BT SMEAR SLIDE SUMMARY
;% o P4 g cc|l Foraminitars - sic E Reaz 124 188 1106 113 1140
© Calcarecus nanncfossili 4/R IR 5 N1 M M "M 7] o
~ Diatoma &c - a | g Cuartz = Y - E
Raclolarians W - E 0GY 32 pyrim 0 T IR AMA 20C
d Sponge spicules VYR S o g Othes heavy mineralk~ —  WT WT - 1T
Fith debri - Wt L Clay mineral - BUD 54A - B3A
3 & Vatcanic glass (t) 9D WA IBA SSIA BIC
Carbonate urspec. - IR WR - T
Foraminilers - B/C - R - T
Caloareous nannofossile  — IR - = ¥R
= . BGY 52 Dlatom - - = -
= Fadialarians - - 2R - L
eules - /M WR -  BIC
s ] ‘Sponge spicul R
&
a2
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SITE 502 HOLE € CORE(HPCI 33 CORED INTERwAL _ 221.7-2237m SITE 502 HOLE € CORE(HPC) 35 COREDINTERVAL  226.7-226.7m
-4 FOSSIL 1] FOSSIL
” é CHARACTER s E GHARACTER
B l=.leleTe z| = Bl el z| @
puwls] == ol = w|g].2] 2 i
T ,EE g 2|z %1 HE LFTT-!TJPL"::;E\" LITHOLDGIC DESCRIPTION Ee Es HEIE 12| & Lﬁ':““)'::;g‘r LITHOLOGIC DESCRIPTION
£7E72) 8| 2| lRE ) 2 2 2R ¢ R HEEB EHE 23z 3 »
2 |5 |3|2[2|B )8z - £ |5 |3 2|2 |a8z" E ]
ole |El3|3|z =2 E F |z |2£]%|&8]|5" 8k E
8 |£|Z[2]5 a8 T E s |€]2]|%|a |28 5 o )
2 2
= 8 CLAY, which i grasnish grey: (56 6/1) to drk gracnish gray (5GY 6/1) i 8 a2 CLAY, which is gresnish geay (56 6/1) in caior and SPICULE BEAR
= i in codor. 1t is mottled and burrowed with some caomponite burrows, and =2 4 ING CLAY, which Is medium grayesh green i6G 4/2] in colar, Bath are.
5GY 51 Burrows of vatkous dhader of geeen and light yellowish brown (2.8Y 3 % 5 g mottied and busrowed,
B/4) color, The care is irregularly thoared throughout. Section 1, 0-47 § % 1 05 I Section 1 at 71~72 o there i 5 vary promirnt bisrrow, Ught alive
Sl daahal = |5is :] . beown (25Y 5/3) in color,
: A prominant gray. lamina of CLAY is in Section 1 at B7 em. #lss ¥ 4. -
g =
Section 2, 42-48 £m ls PYRITE AND ASH-BEARING CLAY, drk g 3 *l sean SMEAR ELIDE SUMMARY
. ; =] 185 172 180
grary [5Y 4/1) In colar, & = D » 5
2 - Section 2, 4B-51 om i black PYRITIC ASH, with wery irreguiar o|FPlcm CC _ 1 Pyrite VT WR 2R
E contacts and pome burrowing. 3 i* Othar heavy ménersls LT UT T
= ] A small broak in the sediment column is at 84 om in Section 2, & = Clay minerals B&/D BUD BID
g H Vleanic giass (it 4R PR -
= SMEAR SLIDE SUMMARY 3z Vaolcanic glass fdk) - = R
= 187 1100 244 250 E Carbonate umpec. VT 3R WA
T & M D MM B Faeaminifars uT S VR
: 2 Pyrite VR AR BIC WA B Calcareous nannalossils 2R MR B/A
= Other hoavy mineeals LT WT 0T - o Radiaarians - - T
56 81 Clay minerals 90D B30 T4A Sponge spicules B/C 2R IR
3 Vobcanic glass (Ith - AR G SRA
* [ sva Zeolites - - " - CLAY MINERALOGY (<2 um); 147 cm
o 5 * [ P Carbanate unipac. - - mm - Smectitn  BI%
= G 81 Foraminifars Wr R UT - ilite 5%
= |nelFm o Colcarous nsnnofossil 2R ¥R 1T - Chiorite 6%
= = Aadiatarians - - yr - Kaclinits %
o Sponge splouies IR IR TR -
B
CLAY MINERALOGY (<2 pm}: 182 em
Smectits 71%
™ %
o Chiorite 9%
Kaclinita  11%
SITE 502 yoLe C  coRE(HPCI 34 CORED INTERVAL  223.7-2257m
g FOSSIL
- ; CHARACTER
8 = -1 B} FA
oRiE = o =
w1 HHHA R R Limiovoaic escnPTion
271" 5 5| 2|8 (5xl| ® CEEg
Folg |2|2|5|5 gt. F s
= |2|2)2|5 |25 3
g NANND BEARING CLAY. which is palo green {106 621 In calor and
FORAM-BEARING CLAY, which i gresnah gray (50 &/1) in colar
g Both are mottled and burrowed, more extensively in Section 2, with
= 2] 106G 682 compasite burrows, and te a lasser degres in Section 1,
= E Section 1, 080 cm & disturbed
: % ) Saction 1, 045 e the inwr Is damaged.
Q) & In Section 2 light olive brown (25% 5/3) burrows are prominent.
e 5
E SMEAR SLIDE SUMMARY
= 190 250
H i o B
=& Pyrite wToour
1 o6 I Other heavy minevals 17T VT
2 g = Clay minarale 87/0 TEID
= & 5G 61 Voleanic glass (It} 2R AR
_g = Carbonate unspec. IR AR
Foraminiiur Ut 8c
k Cateareous nannafossih  B/C 4R
2 Distorna IR -
: E - Fadialarian - uT
< Lo |F E - Spongs spicules - UR
E.
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SITE 502 HOLE € CORE(MPC) 36  COREDINTERVAL  226.7-227.7m

g FOSSIL
. g CHARACTER
AAHBE 58 ey ITHOLOGIC DESCRIPTION
] .-§ £ E E i £ | umHowogy k
TR E HE 2|8 [Bx#| 2
S P HE B
a |8[2]|3]|a s,
=~ g
L E 5G4
1 CARBONATE BEARING CLAY, which i dark grayish green [5G 4/1)
E g g in calor. The entire cors is rsbble.
~.
L : S lec SMEAR SLIDE SUMMARY
g FP|FM = 126
o
s § Quartz s
Pyrite 2R
= Other heavy minerals uT
~ Clay minerals BO/0
£ Volcanic glass (it} 2R
3 Carbonate urpec. R
Foraminifers aR
Calcareous nannatossils IR
Asdiclarisr T
o Sponge spicules IR
CLAY MINERALDGY (<2 um): 1-32 am
Semectite  THY
%
4%
L.
SITE 502 yoLe € coRE(HPC) 37 CORED INTERVAL  227.7-2287m
2 FOSSIL
o ; CHARACTER
] EMHE g gl g GRAPHI
I HEE £l B | uriotoer LITHOLOGIC DESCRIPTION
PRI ER HEEI Y R 2 oz o o
= g § z -g - :i ; 5
= |2]2]2 )3 [R5 E a
=HE 2 == { o| scan
Y NANNO- AND FORAM-BEARING CLAY, which s dark grayish
= green (56 4711 in color and completely disturbed.
SMEAR SLIDE SUMMARY
z 15
i o
! ig Quart T
= 5 Pyrita IR
g 2‘ Othor hawvy minerals 1T
=l ] Clay minarals TUA
Volcanse ghass (It} AR
Zeolites R
& Carbonate unspec. A
Faraminifers aic
Calcarsous nanno’ossils  §/C
Sponge ipioules 2R
CLAY MINERALDGY (<2 pmi; 1.7 em
Smectie  17%
11Kite 7%
Chiorite 5%
Kaalinite 11%
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