3. SITE 5761

Shipboard Scientific Party, with a contribution by Patricia Doyle?

HOLES 576, 576A, 576B

Date occupied: 16-18 May (576);
18-19 May (576A);
19-20 May (576B)

Date departed: 21 May 1982
Time on site: 4 days, 16 hr.

Position (latitude; longitude): 32°21.36'N; 164°16.54'E (576)
32°21.38'N; 164°16.52'E (576A)
32°21.37'N; 164°16.52'E (576B)

Water depth (sea level; corrected m, echo-sounding): 6217
Water depth (rig floor; corrected m, echo-sounding): 6227

Bottom felt (m, drill pipe): 6220.3 (576):
6218.0 (576A);
6219.3 (576B)

Penetration (m): 69.2 (576);
65.7 (576A);
74.8 (576B)

Number of cores: 8 (567);
7 (576A);
9 (576B)

Total length of cored section (m): Same as penetration (above)

Total core recovered (m): 68.52 (576);
66.20 (576A);
74.07 (576B)

Core recovery (%): 99 (576);
101 (576A);
99 (576B)

Oldest sediment cored:
Depth sub-bottom (m): 73
Nature: Nannofossil ooze-pelagic clay
Age: Campanian
Measured velocity (km/s): 1.43-1.50

Basement: Not reached
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Printing Office).
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lumbus, OH 43210); Nicole Lendtre, Bureau de Rech i et Minié Centre
Océanologique de Bretagne, 45060 Orléans Cedex, Fmoe.é‘n M hi, Geological
Research Division, Scripps Institution of Oceanography, La Jolla, CA 92093 (prwem ad-
dress: Dipartimento di Scienze della Terra, Universith di Firenze, 4 Via La Pira, 50121
Firenze, Italy); Joseph J. Morley. Lamont-Doherty Cneolosm] Observatory, Palisades, NY
10964; Peter Schultheiss, Insti of O hi Surrey GU8 SUB, United
Kingdom; Audrey A. Wright, Deep Sea Drilling Project, Seripps Institution of Oceanogra-
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Principal results: Site 576 met all of its objectives. The surface (“trans-
parent”) acoustic layer was completely cored three times, with es-
sentially full recovery. One complete section (Hole 576A) was stored
vertically, unopened, for shore-based geotechnical studies.

The section cored consists of three lithologic units, with the top
unit divisible into two subunits as follows:

Subunit IA (0 to 28 m, contact gradational over several meters)
is a yellowish brown to brown pelagic clay of Pliocene and Quater-
nary age (based on paleomagnetics). Sedimentation rate decreases
from 10 m/m.y. in the Brunhes Epoch to less than 3 m/m.y. at the
base of the Matuyama Epoch. Based on earlier studies and the
abundance of silt-sized quartz, we infer that this unit is largely of
eolian origin.

Subunit IB (28 to 55 m) is a dark brown “slick” pelagic clay,
zeolitic in part. This material is extremely homogeneous, very fine
grained, and manganese rich. If deposition has been continuous,
the average sedimentation rate decreased from about 1 m/m.y.
during the late Neogene to about 0.35 m/m.y. at about 40 m.y.
ago, before increasing to 0.6 m/m.y. (uncorrected for compaction)
during the Late Cretaceous. Shore-based studies of ichthyoliths
should further constrain these rates. By analogy with similar North
and South Pacific pelagic clays, we infer that this subunit contains
a large authigenic component.

Lithologic Unit II (55 to 76 m sub-bottom) is an interbedded
dark brown pelagic clay similar to Subunit IB and pale brown nan-
nofossil ooze of Campanian age. At the base of the unit, the clay
layers also include pink bands and mottles. Several of the carbon-
ate layers are graded and have sharp erosional basal contacts; these
are turbidites. Other layers may be pelagic. The absence of micro-
fossils younger than Campanian age and the results of earlier Deep
Sea Drilling Project (DSDP) drilling in this region suggest that the
components of the carbonate and clay layers are essentially con-
temporaneous. Whether the carbonate reflects enhanced biogenic
deposition due to higher productivity (at the lower latitude of the
site 70 m.y. ago) or to fluctuations in the carbonate compensation
depth (CCD) is unclear.

Lithologic Unit III (76 m) consists of one small glassy chert chip
and a few small fragments of off-white porcellanite. This unit forms
the prominent reflector at the base of the “transparent” layer in
the northwest Pacific.

Progressive consolidation of the pelagic clays of lithologic Units
I and II yielded striking physical properties profiles. Both shear
wave velocity and vane shear strength increased with depth (from 6
to 127 m/s and less than 20 to more than 1000 g/cm?, respectively)
without regard to the lithologic change from Subunit IA to IB.
LL44-GPC3 at 30°N, 158°W showed similar trends.

The new Woods Hole Oceanographic Institution (WHOI) core-
nose heat flow unit worked well on 7 of 11 deployments.

BACKGROUND AND OBJECTIVES

Site 576 (target Site NW-9) was proposed by the
JOIDES Ocean Paleoenvironment, Sedimentary Petrol-
ogy and Physical Properties, and Inorganic Geochemis-
try Panels as a “type” North Pacific red clay site. The
general location was chosen to be far enough west to lie
in an area of uniform pelagic sedimentation between
Shatsky Rise and the Emperor Seamounts, but far enough
east to minimize the fraction of the section occupied by
ash layers. Our operational objectives were to recover a
complete section above Cretaceous(?) chert by triple hy-
draulic piston coring (HPC), with the cores from one
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entire hole to be returned to shore unopened for detailed
geotechnical studies.

Our specific scientific objectives were

1. To recover a very long-term record of North Pacif-
ic red clay sedimentation;

2. To assess the nature and history of authigenic sed-
imentation during the Late Cretaceous and Cenozoic;

3. To determine the Late Cretaceous and Cenozoic
history of eolian sedimentation for comparison with the
LL44-GPC3 record at 30°N, 158°W;

4. To collect an oriented undisturbed red clay section
for paleomagnetic studies;

5. To determine the consolidation history of a “type”
red clay section by detailed geotechnical studies;

6. To assess the nature of the red clay/chert bound-
ary, and particularly to determine if the transition is
marked by an increase in the content of opaline silica or
enhanced diagenesis of the basal red clays.

Geologic and Topographic Setting

The regional seafloor morphology and echo charac-
ter of the near-surface sediments of the northwest Pacif-
ic has been mapped by Damuth et al. (1983) using all
available Lamont-Doherty, Scripps, and Hawaii Institute
of Geophysics 3.5-kHz reflection records. Site 576 lies
east of Shatsky Rise in an area of continuous, acousti-
cally transparent sediment, 20 to 60 m thick, with a few
continuous reflectors in the upper 15 m.

The area around Site 576 was surveyed in detail on
R/V Vema Cruise 36-12. Based on bathymetric and iso-
pach maps prepared from this survey, a drill site was se-
lected at 32°20'N, 164°15'E. This area is characterized
by gently rolling topography, with a northwesterly grain
and local relief of less than 50 m over distances of tens
of kilometers. There is a regional deepening of 100 m
over 100 km from southwest to northeast across the site.

The site lies close to the magnetic bight, probably on
Anomaly M13. Thus, the basement age is about 129 m.y.

The 3.5-kHz records show about 55 m of largely trans-
parent sediment overlying a strongly reverberating re-
flector thought to be chert. The upper 20 m of section
contain three strong and several weaker continuous re-
flectors. There is a weaker continuous reflector at 30 m
and an intermittent weak reflector at about 50 m. On
the basis of the Vema-36 piston cores, these reflectors
were believed to be thin beds of volcanic ash. They allow
precise correlations of piston and HPC cores.

The site selected for drilling is typical of the surround-
ing area for thousands of square kilometers.

OPERATIONS

We arrived at Site 576 after steaming for 10 days from
Honolulu. This long transit provided an opportunity to
check over the lab gear and process test “wash down”
sections of core to iron out procedural questions in the
lab. Air-gun and 3.5-kHz records collected en route to
the site are of superior quality.

The D/V Glomar Challenger entered the E-2 survey
area of R/V Vema Cruise 36-12 on 15 May 1982 (Z). Be-
cause of the detail of the Vema survey and uniformity of
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the surficial “transparent” layer, we pulled the air guns
and magnetometer as we approached the site from the
south and dropped the beacon at 2059Z on the basis of
the 3.5-kHz profile.

Drill pipe run-in began at 2200Z on 15 May, with the
first 9.5-m HPC core on deck at 1845Z on 16 May. The
mud line at Hole 576 was established at 6220.3 m.
Coring proceeded uneventfully for eight cores (Table 1),
with significant time lost (7 hr.) only when the sand line
parted during lowering of Core 7. The problem was at-
tributed to “floating” of the core barrel because of the
narrow clearance afforded by the undersize drift of the
drill pipe and to omission of a swivel above the corer,
again because of clearance problems. Fortunately the
broken line caught in the first joint of pipe at the rig
floor, thereby minimizing lost time. Because of this inci-
dent, however, the lowering speed was reduced for sub-
sequent cores, thereby increasing on-site time.

Conventional heat flow/in situ pore water probe low-
erings were made on three occasions in Hole 576. The
heat flow system had equipment problems and did not
generate usable data. The pore water appears to be sea-
water, probably because the sediment was not strong
enough to support the bottom-hole assembly (BHA) and
keep the probe in the sediment.

We had better luck with the new WHOI core nose
temperature probe. Despite teething problems (the unit
would not fit into its slot, even though the core nose sub
had been at WHOI for some time, and the wires from
the battery pack to the electronics unit break very easi-

Table 1. Site 576 coring summary (drilling depths).

Date Depth from Depth below  Length Length
(May Local drill floor seafloor cored recovered Percent
Core  1982)  time {m) {m) (m) (m) recovered
Hole 576
| 17 0545 6220.3-6223.0 0.0-2.7 27 )| 100
2 17 0813 6223.0-6232.5 2.7-12.2 9.5 9.78 103
3 17 1031 6232.5-6242.0 12,2-21.7 9.5 6.64 70
4 17 1445 6242.0-6251.5 21.7-31.2 9.5 10.05 106
5 17 1655  6251.5-6261.0 31.2-40.7 9.5 9.81 103
6 17 2120 6261.0-6270.5 40.7-50.2 9.5 10.07 106
7 18 0805  6270.5-6280.0 50.2-59.7 9.5 9.78 103
8 I8 1130 6280.0-6289.5 59.7-69.2 9.5 9.68 102
69.2 68.52 9%
(total) (total) (avg.)
Hole 567TA
1 18 1530 6218.0-6227.5 0.0-8.7 8.7 8.68 100
2 18 1802  6227.5-6237.0 8.7-18.2 9.5 9.28 98
3 18 2045 6237.0-6246.5 18.2-27.7 9.5 9.77 102
4 19 0000  6246.5-6256.0 27.7-31.2 9.5 9.11 96
5 19 0335 6256.0-6265.5 37.2-46.7 9.5 9.75 103
] 19 0540  6265.5-6275.0 46.7-56.2 9.5 9.75 103
7 19 0820 6275.0-6284.5 56.2-65.7 9.5 986 104
65.7 66.20 101
(total) (total) (avg.)
Hole 5768
1 9 1105 6219.3-6227.5 0.0-8.2 8.2 8.21 100
2 19 1400 6227.5-6237.0 8.2-17.7 9.5 9.59 101
k] 19 1625  6237.0-6246.5 17.7-27.2 9.5 9.70 102
4 19 1845 6246.5-6256.0 27.2-36.7 9.5 9.73 102
5 19 2130 6256.0-6265.5 36.7-46.2 9.5 8.98 95
6 20 0000  6265.5-6275.0 46.2-55.7 9.5 9.7 98
7 20 0305 6275.0-6284.5 55.7-65.2 9.5 9.7 102
8 20 0600 6284.5-6294.0 65.2-74.7 9.5 8.57 93
9 20 0810 6294.0-6294.1 74.7-74.8 0.1 0.01 10
T4.8 74.07 w9
{total) (total) {avg.)




ly), the unit worked on 7 of 11 attempts. Unfortunately,
we could not “ground truth” the new instrument with
the conventional probe at this location.

Holes 576A (seven cores which were all left upright
and unopened for shore-based geotechnical studies) and
576B (nine cores before terminating in chert) proceed-
ed smoothly, with the final core on deck at 2110Z on
19 May (Table 1).

Examination of the cores from Holes 576 and 576B
revealed several points of concern:

1. “Flow-in” within cores. On several occasions, cores
contained intervals of flow-in separated by intervals of
normal looking sediment. The gross layering in the flow-
in suggests that the HPC barrel was moving ahead as
the piston was moving up (due to heave of the ship?).
Thus, the sedimentary section is intermittently stretched,
presumably with the loss of an equivalent amount of
section from the bottom of the cored interval. This phe-
nomenon introduces substantial uncertainties in the ex-
act depths sampled

2. The interbedded clay-nannofossil ooze at the base
of the section could be correlated in detail between the
two holes. However, the sub-bottom depths were offset
by 10 m, a displacement that is not evident in the
3.5-kHz records and that seems excessive given all the
indications of laterally uniform post-chert deposition in
the area. It is tempting to assume a one-stand (9.5-m)
bookkeeping error during drilling of one of the holes,
but we have no evidence of this. We hope that shore-
based studies will allow the uniform dark brown clays
that form the middle part of the cored section to be cor-
related in detail, thereby throwing additional light on
this problem.

3. Shear strength profiles show a systematic decrease
from the bottom of one core to the top of the next, even
though all the sediments appear undisturbed. Whether
this effect is due to progressive artificial consolidation,
or to decreasing disturbance downcore is unclear. We fa-
vor the latter. It does indicate, however, that HPC sam-
ples must be used with caution for geotechnical studies.

Correlation of Holes 576 and 576B

The lithologic units recovered in Holes 576 and 576B
are essentially identical (see Lithostratigraphy section that
follows). However, the nominal sub-bottom depth (based
on the drilling records) to the base of the clay unit (lith-
ologic Unit I) is more than 10 m deeper in Hole 576 than
in Hole 576B. In addition, the pattern of magnetic re-
versals in Cores 576-2 and -3 looks peculiar, and Hole
576B seems to be missing the Jaramillo Event. The re-
markable depositional uniformity indicated by the Ve-
ma-36 piston cores and all the 3.5-kHz acoustic records
near the site suggest that the differences in the nominal
sub-bottom depths of lithologic boundaries in the two
holes are spurious.

We have, therefore, attempted to adjust the core depths
and location of “good” core (brecciated and flow-in
material excluded) within cored intervals so as to mini-
mize the differences between the two holes. The follow-
ing “rules” and comments define what we did:

1. The top of Core 576-1 was placed at 4.5 m be-
cause of the short Brunhes record relative to Hole 576B
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and the presence of radiolarians older than 400,000 yr.
in the uppermost sediments.

2. Based on the presence of the same volcanic ash
bed and duplication of a portion of the magnetic re-
cord, we believe that Cores 576-2 and -3 sampled essen-
tially the same early Matuyama section.

3. The absence of the Jaramillo Event in Hole 576B
and the correlations of the Brunhes/Matuyama bound-
ary and Olduvai Event between the two holes indicate
that there is a gap of 3.4 m between Cores 576B-1 and -2.

4. Similarly, the correlations of the Olduvai Event
and “friable”/“slick” boundary between the two holes
indicates a gap of 2.4 m between Cores 576-2 and -4
(this interval corresponds to the incomplete recovery in
Core 3).

5. To align the zeolitic interval of Subunit IB, and
the Unit I/1I boundary in the two holes, we have short-
ened Core 576-5 by 3 m. We hypothesize that the bum-
per subs may have closed at this point.

6. Intervals of no recovery, drilling brecciation, or
flow-in are assigned to the bottoms of cores, unless a
correlation is enhanced by attributing part of the defec-
tive interval to a core top or to its original position in
the core (in the case of flow-in).

7. Except for the case described in (2) above, the ad-
justments do not lead to overlap of sections of “good”
core within a hole.

8. Except for the case described in (5) above, the
drillers’ core lengths have been conserved. Only the sub-
bottom depths have been adjusted.

For Hole 576B, the revisions are rather minor, but the
interpretation of Hole 576 is significantly different. We
have no simple explanation for the discrepancies, but
feel that small topographic variations around the drill
site, perhaps in combination with procedural adjustments
accompanying the drilling of what was the first hole on
Leg 86, may be responsible.

We believe that the section constructed from the ad-
justed core depths is a good first approximation to the
in situ stratigraphy. Thus, although the acoustic profil-
er data were not used in the adjustments, the resultant
depth of 55 m for the lithologic Unit I/II boundary is
exactly as predicted from 3.5-kHz records. Small dis-
crepancies undoubtedly remain. For example, we sus-
pect that the ash at 12.5 m in Hole 576 lies in the gap
between Cores 576B-1 and -2 (ash was found at the very
top of Core 2), whereas the thicker ash at 16 m in Hole
576B should lie in the gap between Cores 576-2 and -4.

Table 2 allows depths in the core sections as labeled
by DSDP to be converted to the new adjusted sub-bot-
tom depth. Table 3 shows the depths drilled and “good”
core recovered in Holes 576 and 576B in terms of the ad-
justed scale.

It is clear that the nominal 100% core recovery in
each of the two continuously cored sections is somewhat
misleading. In fact, the recovery of relatively undeformed
core is closer to 80%. Fortunately, with the exception of
about 2 m at an adjusted depth of 30 m, we managed to
recover virtually the entire sediment section.

We departed the site at 1322Z on 20 May, steaming
southeast and streaming the gear before profiling across
the site en route to Site 577.
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Table 2. Key to convert section depths in Holes 576 and 576B to

sub-bottom depths in centimeters (see text for discussion).

Adjusted
Depth  sub-bottom
Section (cm) depth (cm) Comments
Hole 576 0-450 cm not recovered
1-1 0 450 Magnetics (B/M)
1-2 0 600
1,CC 0 707
2-1 0 720 Assumes no gap between Cores
1 and 2
22 0 870
23 0 1020
2-4 0 1170
2-5 0 1320
2-6 0 1470
27 0 1620
2,CC 0 1670
3-1 0 960 Repeat of Core 2 ash and
magnetics
32 0 1110
33 0 1260
3-4 0 1410
3-5 0 1560
3,CC ] 1592
1695-1980 cm not recovered
4-1 70 1980 Correlation of “rough-smooth”
boundary
42 0 2060
4-3 0 2210
4-4 0 2360
4-5 0 2510
4-6 0 2660
4-7 0 2810
4,CC 0 2858
5-1 40 2860 40 cm of cave-in debris
2970-3158 cm not recovered
5-5 48 3158 Correlation of zeolitic clay
5-6 0 3260
57 0 3410
5,CC 0 3459
3459-3510 cm not recovered
6-3 70 3510
6-4 0 35%0
6-5 0 3740
6-6 0 3890
6-7 0 4040
6,CC 0 4085
40 4115
4125-4460 cm not recovered
7-1 0 4460
7-2 50 4610
7-3 0 4710
7-4 0 4860
.75 0 5010
7-6 0 5160
77 0 5310
7,CC 0 5360
5385-5425 cm not recovered
B-1 15 5425
8-2 0 5560
8-3 0 5710
8-4 0 5860
8-5 0 6010
8-6 0 6160
8-7 0 6310
8,CC 0 6353
8 6358
Hole 576, 6379 cm total depth
sampled
Hole 576B
1-1 0 0
1-2 0 150
1-3 0 300
1-4 0 450
1-5 0 600
1-6 0 750
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Table 2. (Continued).

Adjusted
Depth  sub-bottom
Section (cm) depth (cm) Comments
Hole 576B (Cont.)
1,CC 0 807
820-1165 cm not recovered
2-1 5 1165
22 0 1310
23 0 1460
1560-1645 cm disturbed
24 35 1645
2-5 0 1760
2-6 0 1910
27 0 2060
2,CC 0 2098
3-1 0 2110
32 0 2260
33 0 2410
3-6 21 2470
37 0 2599
3,CcC 0 2649
2671-3410 cm not recovered
4-3 100 3410
4-4 0 3460
4-5 0 3610
4-6 1] 3760
4-7 0 3910
4,CC 0 3962
3982-4010 cm not recovered
52 0 4010
53 0 4160
5-4 0 4310
5-5 0 4460
5-6 0 4610
5.CC 2 4735
4755-5070 cm not recovered
6-1 110 5070
6-2 0 5110
6-3 0 5260
6-4 0 5410
6-5 0 5560
6-6 0 5710
6,CC 10 5852
5887-5913 cm not recovered
7-1 5 5913
7-2 0 6058
7-3 108 6208
T7-4 0 6250
7-5 0 6400
7-6 0 6550
7-7 0 6700
71,€C 0 6734
6771-6860 cm not recovered
8-1 115 6860
8-2 0 6895
83 0 7045
8-4 0 7195
8-5 0 7345
8-6 0 7495
7500-7610 cm not recovered
9,CcC 0 7610 Hole 576B, 7610 cm total depth
sampled
LITHOSTRATIGRAPHY

The sediments recovered at Site 576 can be divided
into three lithologic units based on macroscopic core de-
scriptions, smear slide analyses, and carbonate content
data. The lithostratigraphic succession observed in Holes
576 and 576B consists of a pelagic clay unit overlying an
interbedded pelagic clay-nannofossil or nannofossil-for-
aminifer ooze unit which in turn overlies a chert unit
(Fig. 1, Table 4).



Table 3. Adjusted sub-bottom depths (in meters, see text for
discussion) of Site 576 cores and intervals of good quali-

ty core.
Hole 576 Hole 576B
Length Length Length Length
drilled recovered drilled recovered
Core (m) (m) (m) {m)
1 4.50-7.20 4.50-7.20 0.00-8.20 0.00-8.20
2 7.20-16.70 7.20-16.95 11.60-21.10 11.65-21.10
3 9.60-19.10 9.60-16.22  21.10-30.60  21.10-26.71
4 19.10-28.60 19.80-28.60 30.60-40.10  34.10-39.82
5 28.60-35.10°  28.60-29.70  40.10-49.60  40.10-47.55
31.58-34.97

6 35.10-44.60 35.10-41.25 49.60-59.10  50.70-58.87
7 44.60-54.10 44.60-53.85 59.10-68.60 59.15-67.71
8 54.10-63.60 54.25-63.77 68.60-76.10  68.60-75.00
9 76.10-76.20  76.10-76.11

2 3 m short—bumper subs closed?

Unit I: Pelagic Brown Clay

Lithologic Unit I is a pelagic brown clay recovered in
both Holes 576 and 576B. It is divided into two subunits
as follows.

Subunit 1A

Subunit 1A is a pelagic yellowish brown to brown,
visibly burrowed clay found in Samples 576-1-1, 0 cm to
576-4-6, 53 cm and 576B-1-1, 0 cm to 576B-3-6, 150 cm.
This subunit is composed of alternating yellowish brown
and dark yellowish brown to brown highly mottled clay
with burrows. The abundance of visible burrows decreas-
es downhole. With the exception of Core 576-1, which is
a silty clay containing 20-45% quartz, this subunit con-
tains greater than 80% clay-size material and less than
15% visible quartz. Hole 576 contains two layers of vol-
canic ash in this subunit; each is 1 ¢m thick. Hole 576B
contains three volcanic ash layers in this subunit; they
range in thickness from 1 to 3 cm. This subunit contains
no nannofossils or foraminifers and less than 10-12%
siliceous microfossils (diatoms and radiolarians). Sponge
spicules and silicoflagellates are present in only trace
amounts. The abundance of siliceous organisms decreas-
es with depth.

Subunit IB

Subunit IB is an unburrowed, homogeneous dark
brown pelagic clay found in Samples 576-4-6, 53 cm to
576-8-2, 8 cm and 576B-3-6, 150 cm to 576B-6-4, 121 cm.
Zeolites, principally phillipsite, are present in abundances
of up to 10% in Sections 576-5-4 to 576-5-6 and 576B-4-1
to 576B-4-5. These two zeolite-rich zones appear to be
stratigraphically correlative. Traces of fish debris are found
throughout this subunit. The boundary between the two
Subunits 1A and IB is gradational over several meters.

Unit II: Interbedded Calcareous Ooze and Pelagic
Brown Clay

Lithologic Unit II is composed of interbedded calcar-
eous oozes and brown pelagic clays found in Samples
576-8-2, 8 cm to 576-8,CC and 576B-6-4, 121 cm to
576B-8,CC. The thickness of the calcareous ooze inter-
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vals ranges from 0.10 to 3.0 m; that of the clay intervals
ranges from 0.10 to 1.10 m. The carbonate content in
the oozes ranges from 80-98%. The calcareous oozes in
these intervals are predominantly nannofossil oozes; fora-
minifers are present and increase in abundance down-
core to 15% in Sample 576-8-6, 64-72 cm.

The interbedded calcareous oozes and pelagic clays
in Hole 576 can be correlated layer-by-layer with those
in Hole 576B (Fig. 2). Such a correlation indicates that
the bottom of Hole 576 corresponds to Sample 576B-7-4,
110 cm. The thicknesses of the correlative layers are al-
most identical (Fig. 3) with the exceptions of the interval
from Section 576-8-1 to the top of 576-8-2 and from
Section 576B-6-4 to the top of 576B-6-5. In the latter
hole the units are about 9% thicker (Fig. 4). In addition,
the thickest calcareous ooze layer is 3.48 m thick in Hole
576, but 4.30 m thick in Hole 576B. This 0.82-m differ-
ence in layer thickness is likely due to “flow-in” in Hole
576B.

Contacts between the calcareous ooze and pelagic clay
layers range from gradational to sharp. The base of
each calcareous ooze layer is marked by a sharp contact,
whereas the bases of the pelagic clay layers vary from
very gradational to sharp.

Normal graded bedding is observed in the uppermost
calcareous ooze layers in Samples 576-8-2, 8-21 and
34-66 cm and 576B-6-4, 121-132 and 150 cm to 576B-6-5,
40 and 60-80 cm. Normal graded bedding and small-
scale crossbedding are also observed in the lower 20 cm
of the thickest calcareous ooze layer in both holes (Sam-
ples 576-8-4, 25 cm to 576-8-6, 73 cm correlative to Sam-
ples 576B-7-1, 5 cm to 576B-7-3, 135 cm). These calcar-
eous ooze layers all have sharp bottom contacts with the
pelagic clay layers below. The graded bedding, small-
scale cross bedding, and sharp basal contacts observed
in these calcareous ooze layers suggest that they are tur-
bidites. The other calcareous ooze layers lack these mac-
roscopic features. It is uncertain, therefore, whether these
deposits are also turbidites.

Unit III: Chert

Lithologic Unit III is a chert and/or silicified clay
unit. It was not reached in Hole 576 and is only poorly
recovered as small chips in Sample 576B-9,CC.

SEISMIC CORRELATIONS

High resolution seismic reflection profiles (3.5 and
12 kHz) and 100-Hz reflection profiles were recorded
at Site 576. Both hull-mounted and near-bottom sound
sources were utilized; the near-bottom transducer (3.5
and 5.25 kHz) was mounted on the drill string 99 m
above the face of the drill bit. The quality of the
3.5-kHz echograms was substantially improved by repair-
ing a factory-produced error in the booster for the hull-
mounted transducer.

The 3.5-kHz echograms from the hull-mounted trans-
ducer revealed a three-part seismic section (Figs. 5 and
6, Table 5). The upper seismic section extends to 0.025 s
below the seafloor (about 18 m, Reflector 2) and con-
sists of several parallel sub-bottom reflectors. The mid-
dle seismic section has a base with variable sub-bottom
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Figure 1. Site summary diagram showing Site 576 core numbers, core recovery, lithologic units, graphic
lithology, water content (%), magnetostratigraphy, and age versus adjusted sub-bottom depths. Ad-
justed depths of cored and recovered intervals are given in Table 3. Symbols used in graphic lithology
column are defined in Introduction and Explanatory Notes (this volume).

Table 4. Site 576 lithostratigraphic units.

Adjusted
Core interval sub-bottom depth (m)
Lithologic units Hole 576 Hole 576B Hole 576  Hole 576B
1 Pelagic brown clay 1-1to 8-2, 8 cm 1-1 to 6-4, 121 cm 4.5-55.7 0-55.3
Subunit [A:
Pelagic yellowish brown to  1-1 to 4-6, 53 ¢cm 1-1 to 3-6, 150 cm 4.5-27.1 0-26.2
brown burrowed clay
Subunit 1B:
Unburrowed dark brown 4-6, 53 cm to B-2, 8 cm 3-6, 150 cm to 6-4, 121 cm  27.1-55.7 26.2-55.3
pelagic clay
11 Interbedded calcareous
ooze and pelagic
brown clay 8-2, B cm to end of hole 64, 121 cm to 8,CC 55.7-63.8  55.3-76.1
I Chert — 9 — 76.1

MNote: — indicates no data.
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depth (0.07-0.08 s, ~53-60 m) and consists of the es-
sentially transparent section above Reflector 4. The lower
seismic section consists of a strong, prolonged echo and
a slightly deeper and weaker intermittent prolonged echo.

In the upper seismic section, strong echoes occur at
0.0053 s (~4 m), 0.016 s (~11.5 m, Reflection 1), and
0.025 s (~18 m, Reflector 2). Reflector 1 at about
11.5 m is probably the first ash layer (1.4 m.y. ago) en-
countered in Holes 576 and 576B. Reflector 2 at about
18 m probably represents the third ash layer recovered in
Hole 576B. The interval thickness between Reflectors 1
and 2 (~ 6.5 m) is very similar to the observed thickness
between the first and third cored ash layers in Samples
576B-2-1, 8 cm and 576B-2-5, 40 cm.

The middle transparent seismic section corresponds
to the monotonous brown and reddish brown pelagic
clay section cored between the ash layers and the inter-
bedded pelagic clay and nannofossil ooze unit. Reflec-
tor 2a is closely associated with the transition between
lithologic Subunits IA and IB (Fig. 6).

Reflector 3 (Figs. 5 and 6) is a strong, slightly pro-
longed echo that occurs 0.0695 s below the seafloor
(~51.0 m). It is restricted to localized lows in Reflector
4 and has a ponded character. Although the ponded na-
ture of Reflector 3 is consistent with the interpretation
that it represents the calcareous turbidites of lithologic
Unit II, the seismic interval thickness between the ash
(Reflector 2) and Reflector 3 is about 33 m, whereas the
interval thicknesses between the ash and the nannofossil
oozes (turbidites) is 39 m.

Reflector 4 (Fig. 6, Table 5) defines the top surface of
the lowest seismic section. The local relief on this sur-
face suggests that Reflector 4 is not similar to the overly-
ing ponded turbidites (Reflector 3). Reflector 4 may be a
composite echo from turbidites in the local lows and
chert on the local highs or it may represent single layers
of relatively high density and viscosity. In either case,
the thickness of the cored turbidite section (20.5 m) and
the sub-bottom depth of the chert encountered at Site
576 (~76 m) do not permit positive correlation of the
chert with the strong prolonged echo at Site 576. In or-
der to correlate Reflector 4 with the cored chert, an im-
probable interval velocity of 2155 m/s would be neces-
sary.

Reflectors 1 (ash), 2 (ash?), 4, and the intervening
transparent layer can all be traced westward to the slopes
of the Shatsky Rise and eastward for at least 400 km.
Site 576 therefore provides control for not only regional
lithologic but also time-stratigraphic correlations of Late
Cretaceous and younger sediments.

The transducer mounted on the drill string returned
weak seafloor echoes similar to those produced by the
hull-mounted transducer, but Reflector 5 was more evi-
dent on the record of the drill string mounted pinger.
The pinger-to-seafloor travel time showed that the Cart-
er Correction Tables were 2 m too deep in this area (i.e.,
the seafloor depth is 6209, not 6211 m).

The 100-Hz records also reveal a three-part seismic
section (Fig. 7): (1) weak, generally parallel reflections
from 0 to about 0.05 s below seafloor, (2) strong, paral-
lel echoes from 0.05 s to variable depths of 0.3 to 0.55 s
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part of graph shown in Figure 3.) N = nannofossil ooze layer.

below seafloor, and (3) very strong echoes that define a
surface with very high relief. The upper section has a
variable thickness of 0.05 to 0.07 s; the unit appears to
“pond” in troughs of the underlying middle section. The
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upper section may represent sediments above the Creta-
ceous chert, since the seismic thickness is about 75 m at
the site and the cored thickness to chert is 74 m at Hole
576B. The middle section with variable thickness of
0.23-0.5 s consists of an upper unit (2a) of parallel re-
flectors with variable thickness that overlie a lower semi-
transparent unit (2b) of relatively constant thickness.
Section 2 represents the Cretaceous nannofossil oozes
and interbedded cherty sediments. The lowest section
with very high relief is the echo off Cretaceous base-
ment of M13 age (about 129 m.y.).

BIOSTRATIGRAPHY

Site 576 recovered 74 m of sediment ranging in age
from late Quaternary through Late Cretaceous (Fig. 8).
The sequence consists of 55 m of pelagic brown to yel-
lowish brown clay overlying a unit composed of inter-
bedded calcareous ooze and brown pelagic clays. A chert
unit underlies this sequence.

Ichthyoliths, which were found throughout the clay
interval, vary from rare to abundant in all samples. Nan-
nofossils are restricted to the calcareous ooze layers where
an abundant, moderately preserved Late Cretaceous as-
semblage is present. The brown clays are barren of fora-
minifers except for those few specimens that have been
replaced by manganese oxide. The calcareous ooze lay-
ers contain abundant, well-preserved Upper Cretaceous
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Figure 6. 3.5-kHz echogram from the hull-mounted transducer at Site 576 showing Reflectors 2a, 3, and 4 (Table 5) described in the text.

foraminifers. Although Quaternary-late Pliocene diatoms
and radiolarians were found in the first several cores, they
are abundant and well preserved only in the upper por-
tion of Core 1 of each of the three holes.

The generally poor preservation and low abundance
of each of the major microfossil groups precludes as-

signment of age boundaries to specific core sections at
this site. Ichthyolith determinations indicate that the Oli-
gocene/Miocene boundary lies between 32 and 35 m,
the Eocene/Oligocene between 38.6 and 41.6 m, the Pa-
leocene/Eocene between 44.6 and 51 m, and the Creta-
ceous/Tertiary boundary between 51 and 55 m.
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Table 5. 3.5-kHz seismic correlations, Site 576.

Sub-bottom
Relative depth Dpth )
Reflector  strength® (s) 1440 m/s 1500 m/s 1550 m/s 1574 m/s

s 0.00526 18 19 4.08 4.1
1 s 0.0158 11.3 11.85 12.24 12.43

w 0.0200 14.39 14.92 15.49 15.73

w 0.0210 15.1 15.75 16.28 16.57
2 H] 0.0247 17.78 18.50 19.10 19.47
2a w 0.0358-0.0389  25.78-28.01 26.85-29.18 27.74-30.15  28.17-30.61
3 ] 0.0695 50.04 52.12 53.86 54.70
4 s 0.0705-0.0800  50.77-57.53  52.80-59.90 54.60-57.90  55.49-62.90

23 = strong; W = weak.

Calcareous Nannofossils

The first seven cores recovered at Hole 576 were bar-
ren of calcareous nannofossils. Coccoliths are present
only in samples from Core 8, where they occur in the
calcareous ooze layers interbedded with pelagic brown
clays. The common and moderately well preserved coc-
colith assemblages belong to the Quadrum trifidum Zone
(upper Campanian).

The first five cores recovered at Hole 576B were bar-
ren of calcareous nannofossils. From Section 576B-6-4
to Sample 576B-9,CC, poorly to moderate preserved nan-
nofossils of the Campanian Q. frifidum, Ceratolithoi-
des aculeus, and Broinsonia parca Zones occur (Thier-
stein, 1976).

Foraminifers

Core-catcher samples were examined from all eight
cores of Hole 576. Foraminifers were found in two Ter-
tiary samples (576-3,CC and 576-4,CC). The individ-
uals were completely replaced by manganese oxide and
were difficult to distinguish from micronodules. This phe-
nomenon was recorded by Thompson (1980) in the Ja-

pan Trench. The replaced foraminifers were abundant in
Sample 576-3,CC, rare in Sample 576-4,CC and absent

7.5=-
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in Samples 576-1, -2, -5, -6, and -7,CC. Species includ-
ed: Globigerina dutertrei, G. linaperta, Pseudohastiger-
ina wilcoxensis, Lagena spp., and Pullenia spp. Rare spec-
imens of the agglutinate form Reophax difflugiformis
were found in Samples 576-1-1, 56-58 cm and 576-1,CC.

Abundant, moderately preserved foraminifers of Cam-
panian age from the Globotruncana fornicata-G. stuar-
tiformis Zone (Pessagno, 1967) were found in Sample
576-8,CC. Species include: Globotruncana lapparenti,
G. bulloides, G. angusticarinata, Globigerinelloides as-
perus, G. prairiehillensis, Hedbergella planispira, Hasti-
gerina watersi, Heterohelix spp., Lagena spp., and Gy-
roidina spp.

Samples from Hole 576A were not examined.

Samples 576B-1,CC to 576B-5,CC were barren of any
foraminifers. Rare Mn-replaced specimens were found
in Samples 576B-2-4, 130-132 cm; 576B-3-1, 92-94 cm;
and 576B-3-4, 92-94 cm. Rare benthic foraminifers were
found in Sample 576B-6,CC. These were: three speci-
mens of Anomalinoides pinguis and two Gavelinella cf.
velascoensis. Rare specimens from Sample 576B-7,CC
were caught on the 149-um sieve. Three agglutinate spe-
cies were observed including: Paratrochomminoides vi-
treus, Praecystammina globigerinaeformis, and the tor-
us-shaped solution remnants of a third species. Other
species include: Anomalinoides pinguis, Gavelinella cf.
velascoensis, and Globigerina eugubina.

Samples 576B-8,CC and 576B-9,CC were barren in
the fraction larger than 149 pm. The 62.5- to 149-um
fraction of both samples contained an abundant, well-
preserved Upper Cretaceous fauna (zone uncertain). Rep-
resentative species include: Globigerinelloides volutus,
G. subcarinatus, G. multispinus, Heterohelix striata, H.
navarroensis, H. cf. globocarinata, and Hastigerina spp.
Preliminary examination has revealed no specimens of
Globotruncana. This genus is most important for the
identification of Upper Cretaceous zones.

Saismic
stratigraphy

|-‘I

Figure 7. 100-Hz reflection profile taken on approach to Site 576 showing the three-part seismic section described in the text.
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Figure 8. Site 576 biostratigraphic summary.

Radiolarians

Radiolarians are present in the first three cores at Site
576 (Section 576-1-1; Samples 576-1,CC; 576-2,CC; and
576-3,CC). The sediments in Core 576-1 are Pleistocene
in age, with species characteristic of the Botryostrobus
aquilonaris Zone (Hays, 1970) and the Stylatractus uni-
versus Zone (Hays, 1970) in sediments from the top and
bottom of Core 576-1, respectively. Poorly preserved spe-
cimens are present in the core-catcher samples from
Cores 576-2 and 576-3. Radiolarians are absent in core-
catcher samples from Cores 576-4 through 8. A calcare-
ous sequence in Core 576-8 from this hole contains
poorly preserved Upper Cretaceous radiolarians.

Core 576A-1 contains common, moderately well-pre-
served radiolarians belonging to the S. universus Zone
(Sample 576-1,CC) with only a few specimens present in
Core 2 (Sample 576-2,CC). Core-catcher samples from
subsequent cores are barren (Samples 576-3,CC through
576-7,CC).

The radiolarian fauna in Core 576B-1 (Section 576B-
1-1; Sample 576B-1,CC) is Pleistocene in age with pres-
ervation decreasing rapidly from good at the core top to
poor at the base. Core 576B-2 (Sample 576B-2,CC) from

this hole contains only a few specimens and Core 576B-3
(Sample 576B-3,CC) is barren.

Diatoms

Diatoms become increasingly less abundant between
Cores 576-1 and 3 and are absent from Cores 576-4 to
8. The presence of Pseudoeunotia doliolus and the ab-
sence of Nitzschia reinholdii and N. fossilis in Core 576-
1 places the sample in the middle to late Quaternary P.
doliolus Zone (Brunhes Normal Epoch, 0-0.73 m.y.
ago; Burckle, 1977). Rare to few specimens and frag-
ments of specimens of a moderately preserved Neogene
species, N. reinholdii, Nitzschia spp., and Coscinodis-
cus spp., were recovered in Cores 576-2 and 3 from this
hole. These assemblages consist of diatom taxa that are
commonly found in warm water regions.

Only fragments of some Neogene species, N. rein-
holdii, Thalassiosira lineata, and T. oestrupii, were re-
covered in Cores 576A-1 through -3. In Core 576A-1,
however, many fragments of moderately preserved Eth-
modiscus rex were encountered. Diatoms were not found
below Core 576A-4.

Core 576B-1 contains only a few fragments of some
Neogene species, Coscinodiscus sp., E. rex, T. lineata,
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and Thalassiothrix longissima. Diatoms are absent from
Cores 576B-2 to 9.

Ichthyoliths

Ichthyoliths are present throughout Hole 576A. Their
abundance ranges from rare in the rapidly accumulating
sediments in the top two cores to a peak abundance typ-
ically found near the Paleocene/Eocene boundary. Ich-
thyoliths in Cores 576A-1 and 2 are late Miocene or young-
er based on the coherent range of Narrow triangle rag-
ged base. Core 576A-3 and Sections 576A-4-1 and -3 are
Miocene with a rich and diverse assemblage of charac-
teristic taxa. Representative subtypes are: Two triangles,
Triangle sinuous inline, Elliptical with line across, and
Triangle irregular base. Section 576A-3-3 contains an aber-
rant, very sparse assemblage of foraminifers, radiolari-
ans, diatoms, and ichthyoliths. The ichthyoliths indicate
only that the sample is Miocene.

The Oligocene/Miocene boundary falls between Sec-
tions 576A-4-3 and -4-5 based on the first occurrence of
Triangle with high inline apex in Section 576A-4-5 and
the first occurrence of Small triangle long striations, as
well as the first occurrences of the discriminating Mio-
cene taxa listed above, in Section 576A-4-3. The first ap-
pearance of Rounded apex triangle and Flexed triangle
shallow in base in Section 576A-5-1 correlates with an
early Oligocene age.

The Eocene/Oligocene boundary lies between Sec-
tions 576A-5-1 and -5-3. Sections 3 and 5 of that core
are Eocene, most probably early and middle Eocene based
on the absence of younger taxa and the presence of sub-
types characteristically found in abundance in the Eo-
cene: Triangle with triangular projection, Triangle point-
ed margin ends, and Triangle medium wing.

The Paleocene/Eocene boundary is between Sections
576A-6-1 and -6-3 and the Cretaceous/Tertiary bound-
ary is between Sections 576A-6-3 and -6-5. The Creta-
ceous assemblages in Sections 576A-6-5 and -7 include
subtypes Striated blunt triangle, Triangle long inline,
Triangle square inline, and Wide triangle projection.

In Hole 576, the Cretaceous/Tertiary boundary is be-
low Sample 576-8-1, 25 cm. In Hole 576B, the bound-
ary is below Section 576B-6-3.

PALEOMAGNETICS

Detailed paleomagnetic studies of Site 576 samples
are reported in a later chapter (see Heath, Rea, and Le-
vi, this volume). Initial results indicate that the Brun-
hes/Matuyama boundary (0.73 m.y.) lies at 7.05 m sub-
bottom and the Matuyama/Gauss boundary (2.47 m.y.)
at 18.21 m sub-bottom. The Jaramillo boundaries (0.91
and 0.98 m.y.) were found at 8.95 and 9.85 m sub-bot-
tom, and the Olduvai boundaries (1.66 and 1.68 m.y.) at
14.85 and 16.3 m sub-bottom, respectively. These levels
correlate well with reversals recorded in Vema-36 cores
collected near Site 576.

SEDIMENT ACCUMULATION RATES

An accurate shipboard determination of sedimenta-
tion rates at regular intervals throughout the sediment
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sequence recovered at Site 576 is difficult because cal-
careous and siliceous microfossils are not present in most
of the cores. The age of the top of the hole is based on
radiolarian stratigraphy with paleomagnetic data pro-
viding input for rates through the last 2.5 m.y. Ichthyo-
lith stratigraphic ranges constrain ages in the least fossil-
iferous clays, but not very precisely (Fig. 9). Through
the upper 18 m, the sedimentation rate decreased from
9.7 m/m.y during the Brunhes to about 2 m/m.y. at the
base of the Matuyama (Fig. 10). A smooth sedimenta-
tion rate curve from 2.5 to 70 m.y. yields rates of about
1 m/m.y. at 5 m.y., decreasing to about 0.35 m/m.y. at
about 40 m.y., and then increasing slightly to about
0.6 m/m.y. in the Late Cretaceous.

PHYSICAL PROPERTIES

Physical properties measurements at Site 576 were per-
formed using mainly standard DSDP methods (Boyce,
1976a, b; Introduction and Explanatory Notes, this vol-
ume). Table 6 summarizes the properties that were mea-
sured at Holes 576 and 576B. Cores from Hole 576A
were left unopened and used exclusively for detailed shore-
based laboratory geotechnical tests (Marine Geotechni-
cal Consortium, this volume). Figures 11, 12, and 13
show profiles of shear strength, compressional and shear
wave velocity, and saturated bulk density and water con-
tent, respectively.

Measurements were taken at approximately 1.5-m in-
tervals throughout the cores in Holes 576 and 576B. A
full discussion of the physical properties of the recov-
ered sediment, including tables of the data, is given by
Schultheiss (this volume). However, some of the more
interesting features of the data are highlighted here:

1. Shear strengths and shear wave velocities in the
carbonate layers are generally much less than in the brown
clay. This does not necessarily mean that the in situ
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Figure 9. Age-depth curve for Site 576. PM = paleomagnetics, I =
ichthyoliths, F = foraminifers, N = nannofossils.
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Table 6. Physical properties measurements
made at Site 576.

Hole Hole
576  576B
Shear strength
Hand operated vane X X
Motorized vane X x
Wave velocity
Shear wave X X
Compressional wave x X
Water content/bulk density
Shipboard analysis x —
Shore-based analysis X X

Bulk density by 2 min. GRAPE x —_

strengths vary by this amount; rather, it is probably caused
by different forms of stress disturbance in the different
lithologies.

2. Where there is a large amount of visual distur-
bance (“flow-in""), the shear strength in the brown clay
is markedly reduced whereas the shear wave velocity is
only slightly reduced.

3. The large increase in the shear strength and shear
wave velocities in the brown clay below 65 m in Hole
576B may be indicative of the onset of diagenesis (Figs. 11
and 12).

4. The compressional wave velocity profile shows no
obvious trend through the brown clay section and is al-
ways less than the water velocity. Peaks in the compres-
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sional wave velocity correspond to ash and carbonate
layers (Fig. 12).

5. The uniformity of shear wave velocities measured
parallel and perpendicular to the core axis indicates a
total lack of anisotropy within any of the lithologies.

6. Water content increases markedly by up to 220%
between 11 and 20 m in the brown clay unit before it
gradually decreases to 110% at 50 m (Fig. 13). The cause
of this is not known but a change in mineralogy, similar
to that found in LL44-GPC3, is suspected. The increase
in water content is consistent with a decrease in shear
strength around 16 m as shown in Figure 11. Higher fre-
quency fluctuations in water content (on a scale of ap-
proximately 0.5 m) occur in the brown clay and reflect
subtle changes in lithology which are not yet understood.

INORGANIC GEOCHEMISTRY

Seven squeezed core samples from Hole 576A and
three in situ pore water samples (PW-1, PW-2, and PW-3)
from Hole 576 were analyzed for the standard suite of
components: pH, alkalinity, salinity, calcium, magnesi-
um, and chlorinity (Table 7). The squeezed samples show
very little variability downcore, as would be expected
from the very slow deposition rate of the pelagic clays
which allows diffusional equilibration (Fig. 14).

The in situ samples look much like surface seawater,
apparently somewhat diluted with distilled water (from
the sampler) in the case of Sample PW-3. In all three
cases, the Mg/salinity and chlorinity/salinity ratios are
so close to surface seawater that contamination by drill-
ing fluid is suspected. We assume that this was caused
by the sediments being too weak to support the BHA,
thereby allowing the heave of the ship to move the probe
into and out of the sediment as it was drawing a sample.
Mechanically, the operation of the probe with an HPC
BHA did not cause any problems.

HEAT FLOW

A new heat flow instrument, developed by R. P. Von
Herzen and others at WHOI, was used for the first time
to record bottom hole temperatures. The instrument,
specifically designed for use with the HPC, consists of a
temperature sensor (thermistor), a recorder, and a bat-
tery pack that are inserted as a unit into a slot opened in
the metal wall of the corer’s shoe so that the tempera-
ture sensor is placed close to the shoe’s tip. The recorder
is a battery powered minicomputer that stores data of
measured temperatures as a function of time at intervals
specified by a program that is loaded into the computer
prior to the operation. This instrument, which provides
an efficient way of measuring undisturbed sediment tem-
perature without interfering with the core-sampling pro-
cess, was used throughout Leg 86.

Out of 11 test runs made at Site 576 (5 in Hole 576, 3
in Hole 576A, and 3 in Hole 576B), 7 (2 in Hole 576, 3
in Hole 576A, and 2 in Hole 576B) were successful. The
reasons for the unsuccessful runs varied from case to
case. However, either electrical disconnection between
the recorder and the battery or problems with computer
programming due to inexperienced operators (as the in-
strument is totally new) generally were responsible.

63



Depth below seafloor (m)

Figure 11. Plot of shear strength versus sub-bottom depth for Site 576.
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Figure 12. Plot of compressional and shear wave velocities versus sub-bottom depth for Site 576.
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Table 7. Inorganic geochemistry measurements at Site 576.

Alkalinity  Salinity Calcium  Magnesium  Chlorinity

Sample pH (mEqg/1) (%a) mAf mM (%)
IAPSO 7.74 2.59 35.2 10.55 53.99 19.376
SSW 8.2 2.46 35.2 10.15 53.79 19.174
PW-1 8.26 .00 355 9.79 54.93 19.309
PW-2 8.30 2.5 35.2 9.96 5331 19.073
PW-3 8.39 2,78 38 10.51 51.19 18.264
576A-1-4, 140-150 cm  7.11 2.6 35.2 10.37 53.62 18.871
ST6A-24, 140-150cm  T.14 2.63 15.5 10.56 53.61 19.208
576A-3-5, 130-140cm 7,19 2.84 35.5 10,65 51.29 19.174
576A-4-4, 140-150cm  7.19 297 355 11.24 51.97 19.342
576A-5-4, 140-150 em  7.34 314 35.5 10.96 53.03 19.376
576A-6-5, 130-140 cm  7.52 3.14 5.5 1L.07 53.29 19.275
576A-6-5, 130-140 cme 7.29 2.71 358 10.06 53.45 19.275
576A-7-4, 130-140 cm  7.51 2.85 355 10.67 5.7 19.140

Temperature data for the successful runs, taken at 10-s
intervals for a duration of more than 5 min., clearly
show the changing thermal environment at the tip of the
HPC. The portion of the cooling curve resulting from
the dissipation of frictional heat generated by the HPC
as it entered the sediment is most important for estimat-
ing the undisturbed sediment temperature. Analyses of
the data from all successful runs yield a good estimate
of the temperature profile in the unlithified sediments at
Site 576 (see Horai and Von Herzen, this volume).

Thermal conductivity measurements on the recovered
cores form an integral part of the heat flow study. Mea-
surements were made on 211 samples selected from the
cores of Holes 576, 576A, and 576B. These data are
combined with the temperature measurements to com-
pute the heat flow at Site 576 (see Horai and Von Herz-
en, this volume).

SUMMARY AND CONCLUSIONS

Site 576 sampled about 55 m of pelagic clay overlying
20 m of interbedded carbonate turbidites and pelagic
clay, before terminating on chert at 76 m.

The upper 25-30 m of clay is yellowish brown, silty,
and slightly biosiliceous. It yields a consistent natural
remanent magnetization (NRM) record that fits the stan-
dard geomagnetic time scale. By analogy with other North
Pacific clay sections, we infer that this section is domi-
nated by eolian debris from Asia that increased from the
late Miocene or early Pliocene to the late Pleistocene as
the onset of northern hemisphere glaciation made large
amounts of material available for wind transport. The
rate of accumulation of the yellow brown clay has in-
creased from about 2 m/m.y. in the Pliocene to almost
10 m/m.y. during the Brunhes.

The lower dark brown pelagic clays (about 28 to 55 m
sub-bottom) are very homogeneous, “slick,” and fine
grained. Again, by analogy with other North Pacific
sections, we infer that much of this material is authigen-
ic. Preliminary ichthyolith dates suggest that the accu-
mulation rate decreased from about 0.6 m/m.y. during
the Late Cretaceous to 0.35 m/m.y. at 40 m.y. ago, then
increased to about 1 m/m.y. at 2.5 m.y. ago.

Below 55 m, the pelagic clay is interbedded with nan-
nofossil and foraminifer-nannofossil oozes, some, if not
all, of which show the graded bedding characteristic of
turbidites. The absence of fossils younger than Campa-
nian in the ooze beds suggests that the clays are at least
that old and may well be contemporaneous with the

Alkalinity | Salinity Chiorinity

pH {mEq/l] (% ] (%) Calcium (mM) Magnesium (mM)
7 8 |25335|35 36 (18 19 10 20 30 40 50 60
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Depth below seafloor (m)

Figure 14. Profiles of pH, alkalinity (mEq/1), salinit

y (%), chlorinity (%), calcium (mAf), and magnesium (mM)

versus sub-bottom depth (m) from interstitial water samples analyzed at Site 576. Symbols are as follows: A =

IAPSO and SSW standards; & = samples from

Hole 576A; [£] = in situ pore water samples from Hole 576.



ooze. If so, the carbonate may be of local derivation,
having slumped off nearby hills during a period of en-
hanced carbonate deposition due either to depression of
the calcite compensation depth or increased carbonate
productivity or both.

Drilling was terminated by a chert layer that stopped
the HPC. The few chips recovered are “flinty” chert
and light gray porcellanite typical of silicified pelagic
carbonates.

Most of the physical properties of the pelagic clays
change fairly monotonically downcore. Both the shear
wave velocity and vane shear strength increase by more
than an order of magnitude from the surface to 70 m.
The deeper clays interbedded with the carbonates are
significantly more indurated than the shallower beds.
Whether this reflects enhanced diagenesis due to the en-
closing carbonate or proximity to the chert remains to
be determined. In contrast to the shear wave velocities,
the compressional wave values in the clays hover in the
vicinity of 1440 m/s. Carbonate values range up to 1510
m/s, explaining why the clay/ooze boundary is such a
good acoustic reflector. The water content values peak
at about 15-20 m sub-bottom. We attribute this to an
increase in the abundance of smectite relative to illite at
the base of the eolian-dominated section and continuing
downcore. This hypothesis will be tested in shore-based
studies.

Site 576 met its objective of recovering a “type” north-
western Pacific pelagic (“red”) clay section. If, as sug-
gested by the preliminary results, deposition has been

SITE 576

continuous throughout the Cenozoic, this section will
provide a record of eolian and authigenic deposition com-
parable to that in LL44-GPC3.
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H g *This core comsists of interbedded dark brawn pebigic
——— | |! SMEAR SLIDE SUMMARY (%) i clay with sithar gradational or sharp basal contacts and
— |1 1,30 275 3,10 3,18 3,24 4,70 570 690 B 111 CC
—=I| 5 o © B D D b o D 1 fighter-colored nannofossil cozn tayers with sharp besal
= o texure: | contacts. Much of the cors s bioturbated. Several of the
=== I ) P 2 @ o 3 v 1 1 2 1 T nannofomsil ooze layers are normally graded. The base of
o ———— ML sile w w 4 77 7 1 W 3 & 2 { thn rannatossil oore liver in Section B is crosbedded.
e ———— Clay 88 60 96 @0 @2 8 89 95 95 97 . .
— Compomtion 5 - SMEAR SLIDE SUMMARY (%i:
3 | Ohsarts 5 B 2 3 3 5 3 Tr Tr T [ 3 F=1 = 1,110 1, 1382,13 2,30 2,50 340
o —————— Feldspar 2 1 1 2 2 2 3 T Tr T 2 |t o o o o o o
— Mica - = = = = = = T ! 5 N Texture:
5 l Huavy minerals - - - 1 1 - - s = -] Sarw! o o Tr Tr o A\
g e Clay B6 90 95 90 90 B B M 95 05 H 7 Sitt 3 2 2 £ 1 12
= e Valeanic glass - 1 1 2 1 3 3 3 ] 3 3 2! e gt Sl | Clay 97 @8 98 95 08 08
g I Pyrite - - 1 H a T -~ - = E (3 1 Composithon;
T f—— | | Micrancdutes B = = N - - 1 3 T‘ - a | 1l Quarrz Tr Tt T Te T -
=2 i Zealin - Tr - - - - - - L] = - Feldspar Ti Te = - - -
L e Carbonate unspee. — - - - T - - - g 8 _L.L.-L'_I_-L. Mica P ) . T = -
H ] Cale. nannatossits - - = T - - - = T | Clay M - 5 M 4 2
h 4 [ |* ] o BN W G G =] =T A A.:.L.L-_L Valeanie glass i 1 1 2 0™ 1
_ r Micronodules 1 1 ' T T T
p=—— e | * Fonmoltes - - T o
a t o ol Cabe nannofouis — 97 %2 - 95 96
—] o .I_"" L] 2 1 ' 3 1 1
3 | I _I_:J_ I 413 6.40 6,64 6,71 8,84
e S o B D o
] :_'L_L—‘-_L*L Textuse
e I 1T Sand 1 T 15 T
] £ n B e i LR S .
—_—— 2 e L S ) ] | Clay G 98 8% gy g7
| . ] i oy S g e Composition
5 —————— 3 5 - e Quoete T - - Ti
——— | £ AT [ Feidipur = = =
—_ e . Clay i 1 - PR
. —| E 2 Do B Bt Volcanic glass 3 1 2 5 2
i1 @ 3 ~L_LJ~—_‘_A- | Migronedules T T T - T
— | H 2 e Foraminiters = 5 8 -
i —— 8 | . Cale. nannofossy 96 97 83 i} 1
e £ s ) ey Fish ramaing = e %
= 2 tegpit ot 0§ J CGoetpis = E 5 P 3
e @ BT B B
T L= T s Tl Ty
o] I=—| =t = f‘ CaCO4 data 1,80 cm = 3%
—— e S RE .
. & B . 2,90 e < B2%
ﬁ"‘——*—— 1 . 1 1 b5 3,77 em=E3%
_pn_— . { 4,80 cm = 88%
] ] | — . 5, 105 cm « B2%
1= 1 6,16 cm = 87%
T h 6, 45 om = BS%,
7 I 7 (R 6, 135 cm = B5%
sle|s|rmjec] A | . aq ce| BB amfcc] =

IL
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SITE 576 HOLE A CORE 1 CORED INTERVAL 6218.0-6227.5 mhasl; 0.0-8.7 mbsl SITE 576 HOLE A CORE 2 37,0 mbssl; 8.7-18.2 mbst
g FOSSIL 7 FOS3IL
é § | chanacten « |= CHARACTER |
FARE AEES 8 |=.lelal2 wlz| =
=) = < GRAPHIC FE H El2| & ' : b=
T'g_ :ﬁ 2 g E 5 E E LITHOLOGY LAHOLOQIEDESCRIPFION T"z: :;% tlg|s £ ElE Lf‘f.‘&"ﬂgtv LITHOLOGIC DESCRIPTION
SR HHHHHUE FEH S HHFTHEEE R
N HHHHE ] 2 HEHEEE BIEd g
HHHHEE : HHHEEE EEEE 3
g |<|= 5|2 g |=|= 8]z =3
. Empty . 2 T
= } 10YR 474 PELAGIC CLAY 9 Empry £
N It T0YR 43 * Dominant colors: brown (10YR 4731 19 durk brown, n PLLAGIC CLAY
05— 1 10¥A &M dark yollowiih beown (10YR 441, yellowish Brown 05 12 w Dominant color: frown (10VE 4/3) to ek beawn
- | oYRama (10YR 5/4), and brown (10YR 5/3). 1 10YAR 43
1 . Ul 1 1 1| *Minot colars. ash layer and molties in Section 4 e
0 *This com comists of moted pelsge ctay Drilling = 11 veddnn yellow (7.5YR S/B], Motth o Secrions 1 and &
L aTP defarmation is stight in all the split intervals. 1.0 o e yellowish brown 10VR 58 10Y R 58]
. & = c b : i 1OVR 473 B This corm consiity of hamomneous to mottied pelegic
s [ T— chid, The sections below Sectson 2 appeet & bt “slicker"
= GTP > - than the everlying sediment  Drilling defosmetion is
7] i 1R 10YRE4 G shight in all the split intervale. An sl laysr pocun in
I Saction 4, 13- 16 cm
B 1 ] 10V 473
2 =] | |l 3 .
o i1t]- W0YR 473 ] .
5 4 or
H
] B 3
- H o ==
- 2 | —
= H B GTP
7 GTP E H 10VA 4/3
— et '
3| 3
= 4
g c (. [
§ peiiy Ve 1EYAE6
: II 10YR 422 vl 10YH 43
- ] 3 H
g E z |
E 4 = H 4 . GTe .
a GTP é 7
= = ] "
z 3 1 | W
£ 1 10VR4/3 =" ! W0V R 413
1 i
H B [ |1
3 =3 i
E = GTP -]
£ o = Ll G1P
= T || | nvasa } E
] 10¥R 473 2 o
. 7 GTP i ¢ A ]
=] GTP E 7]
172 1 e
: 1 10YR 4/3 3 —
14 = Gre
: o = } i :
= [ : ]
2 : a :
2 = Empty E
£ . _% [ 10YR 373
= 7 s 7 3 Empty
emlem]  fec IEE 10vR 53 AP | AP CC 1 10YR 473
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SITE 676 HOLE A CORE__ 3 CORED INTERVA B237.0-6246.5 minl; 18.2-27.7 mbaf SITE 576 HOLE A CORE 4 CORED INTERVAL  B6246.5-6256.0 mbsl; 27.7—37.2 mbaf
L ]
E] L e FOSSIL
8 £ | _cwanacren « |& |_cnanacren
B E kS - EMABE zl e
St 25 H 8 g E g = tlﬁ‘l‘:m"t:gv LITHOLOGIC DESCRIPTION =L Eg & g ] g 2| & Lf‘.m’b'ga\, LITHOLDGIC DESCRIFTION
NE ¢ B Slamzl g HEAR u
g7 EYE|5|2 (8|2 %] 2 A H an-aa
SR HEEIHE o g £ g g 5|58 !
& |2 HEHE 3 ERHHEBEE
HE 10YA 33 1 o
PELAGIC CLAY " reLrie LAY
g ® Dominant soler: dack yallowish Beawn (10YR 3731 " | * | ssyRan | )
o g wading dewncor to very dark grayh brown (10YR 05 | * Domiant :nign;dnh bm;v;\[:.s?v;mm gracing down-
1 | 2851 1 1 o 1o very dork beown | .62,
! sk ] ® Minor colors: mattler are strong brown (7.5YR 5.8/6)
1 ] 10¥R 373 ® This core comint of homogenecus to mottied “slick 1.0-] o 5/
! g b pelagic clay. Clay in Sections & and 5 contaim specks B GTP to reddish vellow and very dark gray (10YR 3/1)
of MnQy. Drilling deformation in the solit intarvals 3 7 i L iR
xErt i — 1 oore Cong: of homoger ot
¢ :::li'n‘ A Ul " L) N patagie clay. Flow in occurs i tlit intervals of Section 2
] [103-123 cm), Section 3 (73-B4 em), and Section 6
. ® Mingr colac: motties in Sections | snd 2 are reddish . (107127 em), The Koz of the piit intervats are only
yellow (7.5YR GG}, Tnin zeclitic loysr in Section &, 3 &P slightly detorimed by drilling.
8-9.5 em ix alse reddien yellaw (7.5Y R 6/8), 4
2| g j B
] 1 10YR 373
. H — ( 1.5vA 32
3 ke 7 GTP
% s p—
" |
3 GTP " 5 o
3 ke GTP
3| 7 sl 3 .
B 3 — ,7 1 15¥A 2
| ; 10YR 3125 7 = '
_— 9
GTP
H [ e, & -
-3 — 10YR 3725 —
= 3 J 10V 473 f=———H ? TEYR 252
3 ] Gie
L :I Al
GTP
‘4 3 . e
B . s e 75YH 2502
. ]
- |t
] 05 - i
] W0YR 325 ;
. g : {
. * ] TEYR 257
] 7 '
E '
p aTe '
sl 3 % s| .
3 i = GIP
B | 3 .
B — | ]
& W i ;
T 3 - ——
g I -
i 4 YR 225 B TP tle —
|
] *
s &P 2 ] G J
3 ! 1YRIE l 15YR 252
") 1
] Gt 1 e
7| 7 ! ‘
.
L4 = 7 +| svran ccl £ Z "] svaaz
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SITE 576 HOLE A CORE & CORED INTERVAL _6256,0—8265.5 mbsl; 37.2-46.7 mbsf SITE 576 HOLE A CORE & CORED 1NI__E}§I\J- | 6265.5-6276.0 mbsi: 46.7-56.2 mbsl
e o
£ FOSSIL g FOSSIL 1_
E S § H CHARACTER
L MEIRIE R = ] FEEIR"]
I =] HE el GRAPHIC Gw|E| 2 z|g] = T
12 k§ % g E i 5| £ | umoioay HTHOLOGIE DESCRIPTION te £3| 2 g é =E]E | hoiacs LITHOLDGIC DESCRIFTION
A AHHHHUE FEF S HEEHHEE T3P
= E o
i RHHEHE T SEHE EEH
& |= = 2 |cl#]l=]5]|8 3 &
. : 1 TEYR 252 PELAGICCLAY ;5 ]
SDominant cofors: very daeek brown (28YR 2572 Em 1 ot PELAGIC CLAY v Sectios 1-4: |NTERBEGDED
o am N urading downcera 1o dack Seawn (T SYR 32 0.5 PELAGIC CLAY und NANNOFOSSIL ODZE in Sectiarm
4 | . 57 and Care Catches,
" ! k. ®Nlinor colors: matties ars strcin brown |7.5YH §78) ™~ T i 18vH 2
E b} TEYR25/2 andd very dark geay (TO¥R 371) i Secrion 1, and rod . . | 1 ® Damuant colan: pelugs clay iolevali se dark tiowr
: o i dith yatiow (7 Y 55/6) in Section 5 10 ! [TSYR. 35 Nennafouitl oen fetven ay brown
° g - 1IOYA 4/3) w dwk twown, light yellowith boown
i = GTP ®This cors consit of “sick” pelagic elay, sparsely £ = GTP (IOYR 641 ystlawsth brown [10¥R 5741 snd dark
2 < e mottied only i Sections 1 and 5 Solin imervali n E a T = yeslowish beawn (T0VA 478}
= am Section ¥ conain Now-in, rest of the sollt inter 3 Gt
ad) wals arg only thightly detormed by dediing ' \ ®Saction |4 o the ctee contaw hiinogenenus 1o
i | TEVR KRR = = | ? 7.5vA 32 sightly mortlad " pelagic clay. Sections 5-7 and
[ —1 2 B E = the Cor Catcher cortain intedwdded pelsgic clay
2 . - 2 — {wmilar T that in Searions 141 and nannofossil coze
3 GTe . Ll Tha spit mtersal in Section 2 (125140 cm| and
= Section 2 (15-110 em and 118140 em) contain
-1 — Rew-in; the rest of the aphit intervals sm anly slghtly
——— a 76YR 2572 2‘, .| rsvRaz deformed by drilling.
Ei -1 GTP
=] () 75YA 32
- — GTP
-1 G 5 TEYA LD
3 3] el = TP -
— . = —1
E £ = 2 1 TEYR LT
Al & : ?
] " s “ PP TEYRAZ
3 b |t
= G - Ge
; i = “ *
i E ; |
B e ] j
] } | 1 TEYR 12
= s 0G
n - TEYR 2 " TEYA 2
~ GTP i
HRl R TEYR 312
1
. - G1P
-1 |
s B Gre s 1
| - 1EYR 3D
= 1 «| 10YR4A
R H === _ N 15w sz
c [ p— A +——
. ' TEYR 32 - PP . 15YR 32
1 ) - ; 10YH 64
| ! :
. - s -]
e H GT®
& GTP E -
] 3| % 8 3
= % pe = .
] s = =
i ] E
2 k TEYR 17 m =t il B i FEvR A
B ! . 10YR 5/4-10YR 4/4
7 . & | TEYR A2
7 -4 ] 107H &4
L] M —— ? SYR32 Jan JE = 3]
i Bl .
ce ol sk ?




SITE 576 HOLE A CORE 7 CORED INTERVAL 6275.0-6284.5 mbsl; 56.2-65.7 mbsi SITE 676 HOLE B CORE 1 CORED INTERVAL 6219.3-6227.5 mbsl; 0.0-8.2 mbst
g FOSSIL FOSSIL
w |3 | CH - CHARACTER
MR E AEHE 2 2] 4] z| w
cr [EE(S H ElS GRAPHIC z ex |S¥|5] 7 H S| = GRAPHIC =
HEHE g : 3|E 5 LITHOLOEY : g, LITHOLOGIC DESCRIPTION e %‘ 2 : £ B | urnolooy i 2 LITHOLOGIC DESCRIPTION
w 2 a8 g
e HE &+ H $3 |27 (2| E(2(E) [2) % 3 FF
FE e § g £ = £FF & 5 Folg |z I = Pl 2 a
H § E HE FE = |2l2]d]= F
1 =", < :
5 il f: INTERBEDDED PELAGIC CLAY and NANNOFOSSIL — ‘l’ i
0. 5,"'"..—‘35 QDZE — !
7 *Dominant colors: pelagic clay nfersaly are very dark 05 | : PELAGIC CLAY
1 h grayish begwn [1OYR 3/2), Nannofowil ooze intarvals R 1 -———————— ! " Daminant colors: yellowish beown (10YR 5/B), yellow
-1 GTe are very pale browm (10YR 7.5/4) very pale brown B — | ) - ith brown (10YR 5/4), and dark yeltowish brown
1.0 [1OYR 7/3-7/4), andt light yallawish brown [10YR g 10 | [10YR 4/4) with intervahy of light yellowish brown
3 614] ——— [10¥R 6/4) and dark brewn (7.5Y R 4/4),
§ e — 1
R — e *Sections | 1o 4 are dightly deformed; Section 5 and &
° p= sy s 10¥H 7,504 T cors (unm‘ll . mmm;:“ """'“T"“; neuv-: ¢ =\ i re moderatoly deformed,
=1 -5 clay and nanngtossil goze it interval in Section a e 1 s
L 0 are vy petormed By deilling: the rest of the spilt & | ; This s st ot gl Nlhl:'ﬂ'ﬂ:
- intervaly are only siightly delosmed. e Il e genecus and with varying -nwnu_ of motties an
- | buniows. MOy sireaks s present in some sections.
2 ] G NOTE thar Sections 4 and B of this core wese mtakanly — Four pumice{?) patibles were cored in Section 2, 117 em,
=1 * cul o sily 140 am tatal length anbaard ship, Care sectian 2 e ||t
' divicers an 1his harrel iheet hirve been sdwsted accardingly — I i SMEAR SLIDE SLUMMARY (%)
— H 1,90 2,48 4,75 6,26
E : 1 o o D D
e Tt 10¥H 7.5/ e t Toxture:
= TN b . 11y Sand 5§ 5 3 1
H e | ' . e | ; S 15 W 12 1
] =" - Clay B0 75 85 89
-1 — e ——— bl
g ..L._*'J_. i ) 10¥A 7.5/4 —_— | ! Compasition:
i) b ' 4 3 Quarts 8 1w 12 12
g 3l 3 - ——— ] Ftdspat 2 T T T
B p———— ] Clay wmom B
n iild — ||, Volearie giass 4 4 5 3
(4] o ———————— 1 Misrenodules LI < T O |
E 2 114 Distoms 2 T T T
¢ B g e ———————— R} Radiclarians s B 2 1
- . i | | Spongespicules  Tr  Tr Tr T
] GTe ,: —_— ' Silicotlagellates Tr Tr Tr -
v " 2 —_— il = 1 =
o o 2 I R 2 E——1I Opoues
5 — |1
- i ——— ]
4 NE—— U
=
-_— ] )
i L =
g ==——HH
= T
! 10¥R 32 T l |
- 10YR 7/3 I 1
||
5 ) {
5 |
| 10¥A 32 m— I !
= s = ||
¥ e i {
H ¢ [ J— 8 = |
E — GTP L — :
H T g — |1
3 *] 10¥R 773 H ] | "
p " = ] — v
Y - v e i
g 7] GiP % L 4
2 & . slafrelee] fec] G=—" [
o ]
E -
5
S |
AT A ]
YR 173
7 2 GTP
i
| "lwovaiz
aM s . =

SL
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576 HOLE B CORE 2 CORED INTERVAL 6227 5-6237.0 mbsl; 8.2—17.7 mbsf SITE 576 HOLE B CORE CORED INTERVAL 6237.0-6246.56 mbsl; 17.7-27.2 mbs{
w [T ]
2 FOSSIL g
; CHARACTER § g
EMEAHE z|lg A E w
o2l g GRAPHIC 2, |5u R GHRFNG
B A 5| E | umoLoay L LITHOLOGIC DESCAIPTION HEHE i H §| & | wholoay " LITHOLOGIC DESCRIPTION
£)5|8 3 ! %= 3 g sz HELE H B2 FFEH
MHHEHE Eeka Cl R HEHE E
= z|=]8 s |22 E 3
. e Tl — | r 1
e | PELAGIC CLAY ———— f PELAGIC CLAY
e ————— t *Daminant coiors: brown (107 R 5/3) snd brown (7.8YR 05 ] ] P “Dominant colors: dark brown [10YR 4/3) snd dork
f—m—e | 54} in Sectians 1 10 5, changing to brown [10YR 4/3) —_— ] ; yellowish brown (10YR 3/4) clay grading to dark
1 e — | to dark brown at the base of Section 5, Reddish yellow 1 :'_‘__— 1 Brown [7.5YR 32} chey below Section 6.
B ——— (7.5YR B/} and brownish yallaw (10VA 8/8] motties. i P A F
e —— : : Mincrcoors. ey (YA 611 in Section', . P ———— I ; Thde e v A Al s G e
A} B — L
- *Thin core is shightly deformed throughout. except for — "
woupy ] This com has been bioturbated throughout, with abun
| ! 2 et b e O’ ot Secilob 3 med top 2t =—————— i} dant burrows and motthed zones. MnCyy specks and
= Sedtion 4 tT——— ] l ARrEaks Are COMITT.
J i “This core o composed of pelegic clay darkening in color ———— i
y downcore with sbundant mottles. Twa sh layers were | |
7 | ! coned a1 Section &, 40 cm and Section 5, 40 cm, - — SMEAR SLIDE SUMMARY %)
: e=——11r 1,50 3,60 3,1244,40 580 670 7.30
2] R M p b b D D D D
! SMEAR SLIDE SUMMARY (%): — I H Texturn:
- I 1,3 1,1202,70 1,06 4,30 4,40 ] =] 12 1 W™ m T
| ' M D B D D M __——-—:[ | sit e 15 7 w0 & 7 12
Texture —— ' || Clay 90 83 92 @ 92 @3 B8
| ! Sand ™ s 1 2 11 — | ! thon
| Site 60 0 15 10 12 66 e E Cuarts ? 5 5 7 L4 L 5
|t Clay 20 75 B4 8 & ——— | Feldinar T T T T T -
Compasition: i=——1" Mica - 2 2 T - -
t Cuartz 7 1w B 1w oW 5 il Clay %0 81 @1 B9 B8 80 B
[ ]t Faldspar 3 1 s 2 T 2 iI=———11} Volonicgss 2 2 - L 1 T T
3 THE Hewymineash 2 - Tt Te - - 3| = ol Wironodus (T B R T N
Clay - %™ 5 88 & 2 a—— N1 - - = =
| Volcanic glas B T T i 80 E————— | | Fish remains - - : (- - - -
% e g Micronodules = = - - T = — » Opaques Tr T 1 2 1 2 a
E [ Zeolite - T T - 1 —_—
B @ Diaoms - LI ] - - - [
& " . Fadintarians - w0 5 T - - p——————
5 —_'"’_—m I Spongs spicules  — 1 T - - —_— R
T | ' Orpagues. - 1 - - - Tr -_____-—————_‘— ! .
e 1 4,100 5,40 5,80 630 B 110 _— i
4 | $w oow B R ——
1 1 Texture: e ]
| i Sand Tr & 2 8 W m—————— A [
= sitt w e 12 & 10 ! |
| | Clay %0 M e w94 o0 E——1ak
l Companition ]
i Quartz o3 w4 I=———R1H
| 1 Feldspar 1 1 T T T = Il
e . Clay 0 5 s 05 0 ——— |||
! Voleanicgls 2 90 3 1 3 — !
5 | Micronodules T — T T T —
] . Zoalites - , J = = 5 - | :’ .
- I Fadiolarians Te - - - — i
] Opagues - = LI = [ '
i ——— i |}
' |
Al
1 ] H
E=—— | 1,
& N & pe——— NN N
e =l ;
—— !
— - |
| i e I
|
| s =———r—11k
7 [l AE————N
1 L]
ale |me| 8 |1 ala|n|e el PV—/— I
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SITE 576 HOLE B CORE_ 4 CORED INTERVAL 6246.5-6256.0 mbal; 27.2-36.7 mbsf SITE 576  HOLE B CORE CORED INTERVAL 6266,0—6265.5 mbal; 36.7—46.2 mis!
E FOSSIL g
« | CHARACTER i ;
NEBE £ 8 8 |2 aTz] [e2)z| 2
e |CE(El =] 3 HEE GRAPHIC g, |8ul¥]2 ; g 2 SRAR G
= B : ? 5| E | umoloey LITHOLOGIC DESCRIPTION HEHHEE E Bl E | oo, D —
N HEHHHEE 4 S NHHHHHUE g
E HEIHIE E EE § 2 2lE
MHHHHE : HHEHE
= 3
2 PELAGIC CLAY ] ‘f PELAGIC CLAY
0 i) “Dominant color dack brown (1.5YR 3/2) and dark o5 ———x *Dominant colors: dark brown (7.8YR 3720 and dark
5 reddish beown [BYR 2/2) Bumows are dark beown . reddish brown (BYR 372}, Burrows are dark reddish
J [7.5YR 474} and strang brawn (7.5 R 5/8). 1 o brown (YR 3/4)
1 & *Sections 4 10 7 of this core mw slightly deformed, i
Section 1 i brecciated; Sections 2 and 3 are soupy -} ;&. ®Section 1 i breccited and soupy. The rest of the care
and moderately to very deformed. Section 2 contalm - - is alightly delormed.
L 3l from 35--108 ém. | “This coen eansists of homaganebus brown pelagic clay
. This core corslits of homogensous brown pelagc cliy N with onlty minor small burrows and mottied rones.
| with mines bisrrows and mottied zanes. e |
 —————— I ? SMEAR SLIDE SUMMARY (%]; | il SMEAR SLIDE SUMMARY [%):
| 2,40 4,40 815 1,20 2,60 3,100 5,80 & 116
2 —_— D D O D 2 —— | D D D o
e N Texturn: _ Taxture:
=] Vod | D Sand L 1 (] — | Sand T T 2
———| ¢ it w B 2 4 = silt 8 7 8 2
E% Clay w @2 @ % ﬁEl aw 9 w8 9
Comiposition i —— position:
Cuarts 2 [ 1 3 P e —— ez 2 Tr Tr 1
Feldapar Tr T A (] Tr 3 Feldspar Tr Tr Tr Tr
Mics T Tr Tr Tr Mica Tr T Tr =
i Clay 8 B3 87 06 ] } Clay @ e 6 9%
3 : Volcanic glas. 1 2 1 1 Voicanic glass 1 1 1 2
I Miconodules Tt Tr 0 3 —_— ] | Mironodi N
. Zeolite 5 5 T - i v ite - ' (I
I} Hamatite 4« 3 1 — I | Radiolarians To- - o
_— Opaques, Hematite 4 2 3 ]
[ — ||/
. . —— |
T | -
4 ||| 4 . |
=——!|| : it
| | e
| |
p— 1 B = | I
—_— i :‘—__'_____—_—- I i
p=———— 1 ] |
5 ————0 1 5 = I .
E=——11} P
! |
R y L = |
ek} . |
3 - —————— B e |
. | |11
e | = | I =
| sl 8| 8le |a|cC H
7| IV I|}]
ale |6 |8 ajcC Ie—r—7x1
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SITE 5§76 HOLE B CORE CORED INTERVAL 6275.0-6284.5 mbsl; 55.7—85.2 mbs!
SITE 676  HOLE B CORE & CORED INTERVAL 6265.5-6275.0 mbsl; 46.2—55.7 mbst s 1L
H FOSSIL « |E CHARACTER
« |3 CHARACTER 5. TeTw Tlz| »
S EMAE E A3l == |22 5| 5 i El2]| & GRAPHIC LITHOLOGIC DESCRIFTION
E- |9%(5]| 5 ElR] & GRAFHIC LITHOLOGIC DESCRIFTION = |EE|E g H 2|5] & LITHOLOGY
S|EE|E Z |6l & | umoloay S|EN|2 2 g g
MR HHEIOHEE 4 a “:‘E:gsﬁi*‘ E
g7 1151 8] 2 S £[|® g Fola |Z)z]5]% H
SR T EH ERHEHEHE 2
|5 § 2la|2 5 = =
P S Sl W
AY AND NANNOFOSSIL
INTERBEDDED PELAGIC CLAY AND NANNOFOSSIL _l_:_l_i—_.__ | ggza:asouen BELAGIC CL D NANNOFOS:
o ; Void ooz e e Tl B * Dominant colors: clay s dark brown (1GYA 33} chang:
1) “ Dominant cabors: clay intervals are dark brown {7.5YR Y S e T e Tk ot Sk I S Setors Sackion
1 | 312) grading dewneors inta brown (75YR A4/41 in Foe | . ey “M‘""’ . ear ki T OV TN
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