11. SITE 615!

Shipboard Scientific Party?

HOLE 615

Date occupied: 4 October 1983, 1037 LCT

Date departed: 9 October 1983, 1155 LCT

Time on hole: 5 days, 1 hr.

Position: 25°13.3N, 85°59.5'W

Water depth (sea level; corrected m, echo-sounding): 3268
‘Water depth (rig floor; corrected m, echo-sounding): 3278
Bottom felt (m, drill pipe): 3283.9

Penetration (m): 523.2

Number of cores: 52

Total length of cored section (m): 419.3

Total core recovered (m): 175.29

Core recovery (%): 42

Oldest sediment cored:
Depth sub-bottom (m): 523.2
Nature: Clay with silt
Age: Pleistocene (Ericson Zone W)
Measured velocity (km/s): N/A

Basement: N/A

HOLE 615A

Date occupied: 9 October 1983, 1150 LCT
Date departed: 10 October 1983, 2035 LCT

1 Bouma, A. H., Coleman, J. M., Meyer, A. W., et al., Init. Repts. DSDP, 96: Wash-
xnsmn (U.S. Govt. Pnnlmg Office).

2 Addresses: Arnold H. Bouma (Co-Chief Scientist), Gulf R h and Devel
Company, P.O. Box 37048, H TX 77236, id Chevron il Field Re-
search Company, P.O. Box 36506, Houston, TX 77236); James M, Coleman (Co-Chief Scien-
tist), Coastal Studies Insti Louisi. State University, Baton Rouge, LA 70803; Audrey
W. Meyer (Shipboard Science Rep ive), Deep Sea Drilling Project, Scripps Institution
of Oceanography, La Jolla, CA 92093, (present address: Ocean Drilling Program, 500 Univer-
sity Drive West, Texas A&M University, College Station, TX 77843); James Brooks, Depart-
ment of Oceanography, Texas A&M University, College Station, TX 77843; William R. Bry-
ant, Dep: of O« phy, Texas A&M University, College Station, TX 77843; Rich-
ard Constans, Paleontology Section, Chevron U.S.A. Inc., 935 Gravier Street, New Orleans,
LA 70112; Michel Cremer, Département de Géologie et Océ Université de Bor-
deaux 1, Avenue des Facultés, 33405 Talence Cedex, France; L 1. Droz, Lab ire de
Géodynamique Sous-Marine, 06230 Villefranche-sur-Mer, France; Toshio Ishizuka, Ocean
Research Institute, University of Tokyo, Tokyo 164, Japan; Mahlon C. Kennicutt 11, Depart-
ment of Oceanography, Texas A&M University, College Station, TX 77843; Barry Kohl, Chev-
ron U.S.A. Inc., 935 Gravier Street, New Orleans, LA 70112; William R. Normark, Pacific
Branch of Marine Geology, U.S. Geological Survey (MS-999), 345 Middlefield Road, Menlo
Park, CA 94025; Suzanne O'Connell, Lamont-Doberty Geological Observatory of Columbia
University, Palisades, NY 10964, (present address: Ocean Drilling Program, 500 University
Drive West, Texas A&M University, College Station, TX 77843); Mary Parker, Department of
Geology, Florida State University, Tallahassee, FL 32306, (present address: AMOCO Produc-
tion Company, P.O. Box 50879, New Orleans, LA 70150); Kevin T. Pickering, Department of
Earth Sciences, University of London, Goldsmith’s College, London SE 14 6NW, United
Kingdom; (present address: Department of Geology, University of Leicester, Leicester LEI
7RH, United Kingdom); Claudia Schroeder, Department of Geology, Dalhousie University,
Halifax, Nova Scotia B3H 315, Canada; Charles E. Stelting, Gulf Research and Development
Company, P.O. Box 37048, Houston, TX 77236, (present address: Chevron Oil Field Re-
search Company, P.O. Box 36506, Houston, TX 77236); Dorrik A. V. Stow, University of Ed-
inburgh, Edinburgh EH9 3JW, S d, United Ki id Geology De-
partment, University of Nottingham, Nottingham NG7 2RD, Uml.cd Kingdom); William E.
Swucl Mineral Mzmscm:m Service, P.O. Box 7944, Metairie, LA 77010; Andreas Wetzel,

h 1 h

g Institut der Universitit, Sigwartstrasse 10, D7400 Tiibingen,

Fedmnl Rmuhlsc of Germany; and Jean K. Whelan, Chemistry Department, Woods Hole
Oceanographic Institution, Woods Hole, MA 02543,

Time on hole: 1 day, 9 hr.

Position: 25°13.35'N, 85°59.55'W

Water depth (sea level; corrected m, echo-sounding): 3268
Water depth (rig floor; corrected m, echo-sounding): 3278
Bottom felt (m, drill pipe): 3285.9

Penetration (m): 208.5

Number of cores: 17

Total length of cored section (m): 74.5

Total core recovered (m): 51.93

Core recovery (%): 70

Oldest sediment cored:
Depth sub-bottom (m): 208.5
Nature: Mud with silt and sandy silt
Age: Pleistocene (Ericson Zone Y)

Basement: N/A

BACKGROUND AND OBJECTIVES

The Mississippi Fan in the Site 614 and 615 area con-
sists of approximately 1.5 km of Quaternary sediments.
Throughout the Pleistocene, large volumes of sediment
were delivered to the shelf edge during periods of falling
sea level. During times of low sea level, sediment insta-
bility and channeling on the shelf created canyons that
supplied large volumes of sediment to the deep waters
of the Gulf of Mexico, creating deep-sea fan deposits.
The buried fan lobes alternate with thick sequences of
hemipelagic muds, creating a complex series of inter-
fingering sediment sequences.

The lower fan lobes are relatively thin, rarely exceed-
ing 200 m, and are characterized seismically by parallel
reflections and complex interfingering reflections. The
channels on the lower fan are rarely wider than 300 m
and have relief on the order of 10 to 15 m. Well-devel-
oped levees typically flank these channels. Near their ter-
minal ends, the channels become extremely small (<50 m
wide and 2-3 m deep) and are poorly defined on the
side-scan sonar images. Several morphologic zones, based
on side-scan sonar images and sub-bottom profiler rec-
ords, were mapped in the vicinity of this site.

Holes 615 and 615A were drilled in the lower Missis-
sippi Fan. The site is located 21 km northeast of Site 614
in the outer or distal area of the youngest fan lobe, where
it still has a distinct small central channel with broad
levees. The channel near this site is about 450 m wide
and 10 m deep (crest of levee to bottom of present chan-
nel). Within the much wider channel complex (~2 km
wide) several more or less linear, subparallel images that
are interpreted as abandoned channels can be observed
on the 5-km-wide Sea MARC I side-scan sonar records.
It is postulated that the main channel, starting at the
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SITE 615

Mississippi Canyon, continues onto the lower fan. As
the main channel decreases in size it probably becomes
short lived, resulting in frequent position switching with-
in the channel complex.

The surficial images seen on the Sea MARC I records
show a wide variety of features that are difficult to in-
terpret because of the high angle of incidence. Broken
subparallel, diamond shaped, and irregular high-reflec-
tivity images on the sonographs may represent surficial
mass movement. Semicircular to circular images with a
central light-return dot and low elevation are common.
These volcanic shapes may represent dewatering struc-
tures.

Parallel reflectors are typical on common depth point
(CDP) records from this area. On medium-resolution seis-
mic records, such as water gun and air gun (40-80 in.?),
an acoustical record with semiparallel reflectors is typi-
cal, showing a few rather continuous reflectors as single
or multiple lines alternated by zones of broken, less dis-
tinct, and typically discontinuous to semitransparent re-
flector patterns. Indistinct low-angle pinch-outs are not
uncommon for this area. The well-developed reflections
supposedly represent very fine-grained deposits such as
muds and hemipelagic and pelagic sediments, whereas
the discontinuous reflectors are more typical of sandy
sediments.

High-resolution acoustical profiles, such as 3.5- or
4.5-kHz profiles, show an abundance of information but
little penetration and therefore were not used for the
overall site selection. However, because air-gun and wa-
ter-gun records show similar patterns in all directions,
the 3.5-kHz profiles were used to pinpoint the final site
location to allow correlation attempts over the upper
tens of meters between acoustical record characteristics
and cores, as well as to identify the lithological charac-
teristics as part of 3.5-kHz seismic stratigraphy. A 3.5-kHz
sub-bottom profile run in a east-west direction showed
a well-developed levee on the west side with the internal
reflectors which revealed the aggradational nature of the
sediment accumulation. The eastern side of the channel
also has a well-developed levee; however, it is acoustical-
ly opaque. Both levees, at a depth equal to that of the
bottom of the channel, are underlain by an acoustically
transparent zone.

The site was selected near the top of the outer slope
of the western levee to insure that levee deposits would
be recovered.

We drilled at Site 615 to satisfy the following objec-
tives:

1. To determine the biostratigraphic sequence and age
relationships of several succeeding fan lobes that are late
Pleistocene in age,

2. To determine the sedimentation rates within each
individual fan lobe,

3. To determine the significance and characteristics
of the major reflectors that reveal good areal extent,

4. To obtain geochemical characteristics of the sedi-
ments and pore fluids as well as their trends with depth,

5. To identify the sediment characteristics and modes
of sediment transport within a single fan lobe and to
compare those with older buried lobes,

234

6. To determine the various physical and geotechni-
cal properties of outer fan sediments,

7. To collect samples for studies of provenance and
initial diagenesis,

8. To obtain a set of downhole well logs that will be
characteristic for outer fan lobes, and

9. To evaluate Mutti’s “compensation cycle” concept
in several outer fan lobes.

OPERATIONS

Site 614 to Site 615

It was our intention to locate Site 615 immediately
northeast of Site 614. Because of extensive preliminary
profiling, only the 3.5-kHz echo sounder was used to
supplement LORAN C navigation for final site location.
At 0458 hr., a 13.5-kHz acoustic beacon was dropped.
The approach profile was extended 4.0 km beyond the
drop point before the ship returned to the beacon. Dur-
ing this time the beacon’s signal was monitored as it fell
to the seafloor. The pulse width was noted to be too
short for acceptance by the dynamic positioning system
(DPS) and the signal rapidly dropped to a low level. Ad-
ditional precision depth recorder (PDR) profiling was
then carried out to locate another drilling location, and
a 16-kHz beacon was launched at 0547 hr. As the ves-
sel waited to take station while the second beacon fell
through the water column, the original (13.5-kHz) unit
began to transmit a strong usable pulse, which obliterat-
ed the now very weak 16-kHz signal. Optimistically ac-
knowledging that flexibility is a virtue and that one out
of two is not bad, the Global Marine staff switched the
DPS back to 13.5-kHz and took station on the nearby
original beacon.

The pipe trip began at 0700 hr. on 4 October 1984. At
0750 hr. the 13.5-kHz signal degenerated to a complete-
ly unusable level. The 16-kHz beacon was now acquired
at a distance of 760 m and the DPS was shifted back
to that frequency. It soon became apparent that the
16-kHz pulse was too weak to be heard through the
thruster noise and frequent loss of acoustics occurred.
With beacons transmitting unusable signals on both op-
erating frequencies, it was necessary to abandon the lo-
cation and to find an alternate drill site out of acoustic
range of the two beacons. The bottom-hole assembly
(BHA) was recovered and Challenger began profiling at
0900 hr.

A target area was selected about 1.3 km north of the
beacons. The towed seismic gear was streamed, since less
geophysical information was available for the new loca-
tion. A new 13.5-kHz beacon was launched at 1037 hr.,
and an additional 1% hr. of surveying was done before
the gear was retrieved and final station was taken. The
pipe trip commenced at 1245 hr.

Hole 615

With the rig floor PDR depth at 3278 m, the core bit
was positioned at 3275 m to insure recovery of the sedi-
ment/water interface in the first 9.5-m advanced piston
corer (APC) core. The core barrel was recovered with
only traces of sediment in the core catcher, indicating



that the very soft material had been washed out during
retrieval. A second core was ‘“shot” from 2 m deeper
and 2.6 m of core was recovered, establishing water depth
at 3283.9 m (Table 1).

Continuous APC cores found sand beginning at only
18 m below seafloor, but good penetration and recovery
were realized to about 105 m below the seafloor through
alternating sand and mud strata. Recovery then dropped
sharply, with the APC apparently unable to make sig-
nificant penetration. At 143 m below the seafloor, the
extended core barrel (XCB) system was deployed. Re-
covery remained low, but representative cores, averaging
about 2 m in length, were obtained to about 210 m be-
low the seafloor. Below this depth only traces of sand
and clay were generally recovered. Redeployment of the
APC resulted in full barrels of flow-in sand or very short
cores of hard clay. At about 485 m sub-bottom, an abrupt
lithology change to carbonate ooze provided excellent
core recovery with the XCB.

Hole conditions had remained good, considering that
the penetrated section consisted of over 60% uncement-
ed sand. Up to 5 m of hole fill had been noted between
cores, but periodic mud flushes had been fairly effective
in cleaning the hole. As the bit (which was not equipped
with a float valve) approached 500 m sub-bottom, back
pressure could no longer be controlled and shut-in pipe
pressures to 400 psi were noted. It was necessary to slug
the pipe with weighted mud before core barrels could be
dropped against the backflow. Core 615-52 became stuck
at the bit and two wireline trips were required to retrieve
it. With most of the scientific objectives of the site
achieved, coring operations were terminated at 523.2 m
sub-bottom for the safety of the drill string.

The lack of core recovery had lent increased impor-
tance to the logging program for the delineation of lith-
ologic units. The apparent poor hole conditions made
prospects of getting to bottom for open-hole logs look
slim. Preparations were therefore made to run a through-
pipe formation density/compensated neutron/gamma ray
(FDC/CNL/GR) log. The hole was flushed with mud
and the pipe was slugged with 30 barrels of 11 Ib./gal.
mud to counteract the back pressure. One stand of pipe
was then set back to allow for cumulative hole fill. By
the time the logging sheaves had been rigged and the
sonde started down the pipe, shut-in back pressure had
increased from 0 to 260 psi and the drill string had be-
come stuck. It was necessary to abort the logging at-
tempt to free the drill pipe. About 35 min. of “work-
ing” the pipe was required to free it and the through-
pipe logging concept was abandoned.

The hole was then filled with 300 barrels of barite-
weighted mud and the bit was pulled to 3330 m below
the drill floor. The dual induction/long-spaced sonic/
gamma ray (DIT/LSS/GR) tool was then assembled.
About 2% hr. were spent in tracing an intermittent elec-
trical leak to a connection in the cabling between the
winch and recording cabs. The long logging sonde stopped
abruptly only a few meters after its lower end had passed
through the bit and would go no further. The tool was
manipulated with little progress for about %4 hr., but,
just before efforts were abandoned, it broke through in-

Table 1. Site 615 coring summary.

SITE

615

Date Depth from Depth below  Length Length Amount
(Oet. drill floor seafloor cored  recovered  rec
Core®  1983) Time (m) (m) (m) (m) (%)
Hole 615
1H 4 2105 3283.9-3286.5 0.0-2.6 16 .57 99
2H 4 2215 3286.5-3296.0 2.6-12.1 9.5 9.41 w
3H 4 2325 3296.0-3304.0 12.1-20.1 8.0 7.83 98
4H 3 0103 3304.0-3308.6 20.1-24.7 4.6 4.52 98
Wash 3 3308.4-3313.5 24.7-29.6 ot — -
SH 5 0259 3313.5-3323.0 29.6-139.1 9.3 9.04 95
6H 5 0412 3323.0-3332.3 39.1-48.4 93 9.13 98
TH 5 0530 3332.3-3341.6 48.4-57.7 9.3 B0 87
BH 5 0804  3341.6-3344.6 57.7-60.7 30 3.00 100
‘Wash L] 3344.6-3351.1 60.7-67.2 - - -
9H 5 0925 3351.1-3355.6 67.2-71.7 4.5 4.59 100
Wash 5 3355.6-3360.1 71.7-76.7 - — —
10H 5 1156  3360.1-3370.1 76.7-86.2 9.5 9.29 98
1H 5 1335 3370.1-3378.6 86.2-94.7 8.5 6.75 79
Wash 5 3378.6-3379.6 94.7-95.7 — - =
12H 5 1455 3379.6-3389.1 95.7-105.2 9.5 B84 93
13H 35 1620  3389.1-3391.9 105.2-110.0 4.8 0.89 19
Wash - 3393.9-3398.6 110.0-114.7 — —_ —
14H 5 1945 3398.6-3398.6 114.7-114.7 — 0.02 -
5 3398.6-3408.1 114.7-124.2 - _ -
15H 5 2112 3408.1-3410.0 124.2-126.1 1.9 0.02 ]
‘Wash 5 3410.0-3417.6 126.1-133.7 — - -
16H 5 2231 317.6-3419.9 133.7-136.0 23 2.10 91
Wash 5 3419.9-3427.1 136.0-143.2 - — -
17X f 0022 3427.1-3436.6 143.2-152.7 9.5 0.02 <l
18X 6 0210 3436.6-3446.1 152.7-162.2 9.5 1.65 17
19X 6 0317 3446.1-3455.6 162.2-171.7 2.5 1.87 20
20X 6 0435 3455.6-3465.1 171.7-181.2 9.5 1.74 18
X & 0549 3465.1-3474.6 181.2-190.7 9.5 1.62 17
22X L3 0704  3474.6-3484.1 190.7-200.2 9.5 9.49 99
23X 6 OBIS  3484.1-3493.6 200.2-208.7 9.5 3.3 34
24X L] 0920 3493.6-3503.1 209.7-219.2 9.5 0.01 <l
25X ] 1029 3503.1-3512.6 219.2-228.7 9.5 017 F]
26X 6 1142 3512.6-3522.1 228.7-238.2 95 0.01 <1
X 6 1306 3522.1-3531.6 238.2-247.7 9.5 234 4
28X 6 1420 3531.6-3541.1 247.7-257.2 9.5 0.95 0
29H L] 1540 3541.1-3549.1 257.2-265.2 B0 172 W
Wash & 3549.1-3550.6 265.2-266.7 - - -
30H L] 1700 3550.6-3551.6 266.7-267.7 1.0 0.66 66
Wash & 3551.6-3560.1 267.7-276.2 — — -
nx 6 1858 3560.1-3569.6 276.2-285.7 9.5 0.00 ]
12X 6 2110 3569.6-3579.1 285.7-295.2 9.5 2.90 £}
Wash ] 3579.1-3588.6 295.2-304.7 — - —
13X 6 2305 3588.6-3598.1 34, 7-314.2 9.5 271 29
34X 7 0034 3598.1-3607.6 314.2-323.7 9.5 4.03 42
35X 7 0144 3607.6-3617.1 323.7-333.2 9.5 0.06 1
36X 7 0250 3617.1-3626.6 333.2-3427 9.5 0.72 B
ITX 7 0455 3626.6-3636.1 342.7-352.2 9.3 0.00 [
IBX 7 0610 3636.1-3645.6 352.2-361.7 9.5 .30 24
39X 7 0720 3645.6-3655.1 361.7-371.2 9.5 0.00 o
40X 7 0829  3655.1-3664.6 371.2-380.7 9.5 17 ]
41X 7 1030 3664.6-3674.1 380.7-390.2 9.5 r —
‘Wash T 3674.1-3683.6 390.2-399.7 — - —
42X 7 1225 3683.6-3693.1 399.7-409.2 9.5 0.72 L]
43H 7 1325 3693.1-3702.6 409.2-418.7 9.3 9.00 95
44H 7 1442 3702.6-3704.6 418.7-420.7 20 0.30 15
45X 7 1610 3704.6-3712.1 420.7-428.2 7.5 0.05 1
Wash 7 3712.1-3721.6 418.2-437.7 - — —
46X 7 1815 3721.6-3731.1 437.7-447.2 9.5 0.45 5
Wash 7 3731.1-3740.6 447.2-456.7 — - —
47X 1 2100 3740.6-3750.1 456.7-466.2 9.5 2.36 25
Wash 7 3750.1-3759.6 466.2-475.7 — - -
48X 7 2321 3759.6-3769.1 475.7-485.2 9.5 0.04 1
49X B 0100 3769.1-3779.6 485.2-494.7 9.5 5.40 ¥
50X 8 0220 3779.6-3788.1 494.7-504.2 9.5 9.54 100
51X 8 (422 3788.1-3797.6 504.2-513.7 9.5 9.28 98
52X B 0802 3797.6-3807.1 513.7-523.2 9.5 1.66 17
419.3 175.29 42
Hole 6154
1H 9 1340 3285.9-3291.5 0.0-5.6 5.6 5.55 59
2H 9 1442 3291.5-3296.3 5.6-10.9 5.1 530 100
‘Wash 9 3296.8-3300.9 10.9-15.0 —_ - =
IH 9 1705 3300.9-3301.4 15.0-15.5 0.5 0.14 28
Wash 9 3301.4-3305.4 15.5-19.5 - — —
4H 9 1930 3305.4-3306.7 19.5-20.8 1.3 1.26 w
Wash 9 3306.7-3114.8 20.8-28.9 — — —
SH 9 2050 3314.8-3324.1 28.9-38.2 93 7.70 83
6H 9 2215 3324.1-3333.4 38.2-47.5 9.3 B.O7 87
TH 9 2330 3333.4-33394 47.5-53.5 6.0 2.89 48
Wash 9 3339.4-3342.8 53.5-56.9 - — —
8H 1] 0052 3342.8-3345.8 56.9-59.9 3.0 2.60 87
Wash (] 3345.8-3352.2 59.9-66.3 — - =
9H 1] 0200 3352.2-3354.7 66.3-68.8 25 239 96
Wash 10 3354.7-3370.4 68.8-84.5 -_ = -
10H 1] 0354 3170.4-3374.9 84.5-89.0 4.5 4.7 95
‘Wash [1] 3374.9-3379.9 89.0-94.0 — — —
1MH 1] 456 3379.9-3380.9 94.0-95.0 1.0 0.73 73
‘Wash 10 3380.9-3436.0 95.0-150.1 -_ - -
12H 4] 0723 3436.0-3439.6 150.1-153.7 ER .48 97
Wash 10 3439.6-3445.6 153.7-159.7 — — —
131H [[4] OBI0 3445.6-3447.6 159.7-161.7 .0 (M) 59
Wash [[1] 3447.6-3455.2 161.7-169.3 - - -
14H 10 0940 3455.2-3455.7 169.3-169.8 0.5 0.45 90
15H 10 1050  3455.7-3456.7 169.8-170.8 1.0 0.87 87
Wash 10 3456.7-3475.3 170.8-189.4 — — -
16X [ [¢] 1315 3475.3-3484.9 189.4-199.0 9.6 5.08 53
17X 10 1425 3484.9-3494 9 199.0-208.5 9.5 0.00 o
74.5 51.93 70

? H following number indicates hydraulic piston core, X indicates extended core barrel core.
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SITE 615

to open hole. The hole was then found to be absolute-
ly clear as the sonde descended to only 17 m off total
depth. A log of excellent quality was recorded for the
length of the hole. The upper portion of the logging
sonde had already started into the pipe when the lower
portion became firmly stuck at the same spot that had
given trouble on the down trip. After over 2 hr. of ef-
fort, the tool was finally freed by moving the core bit up
and down over the logging tool.

When the first sonde had been recovered, two joints
of pipe were added to place the bit below the interval of
tight hole. The FDC/CNL/GR tool was then deployed,
but the run was aborted when a special spectral gamma-
ray module malfunctioned. It was replaced by a stan-
dard gamma-ray cartridge and adapter. This second log-
ging tool also encountered obstructions in the first 20 m
of open hole. It broke through into the obstructions af-
ter much effort, and another good logging run was ob-
tained from the same depth as the first run.

With logging operations completed, the sheaves were
rigged down and the bit was pulled clear of the seafloor
in preparation for respudding.

Hole 615A

Hole 615A was spudded at 1317 hr., 9 October in
3285.9 m of water after the vessel had been offset 18 m
to the northeast (Table 1). The hole was drilled to collect
cores for geotechnical studies at a later date. Since sand
was of little interest for this purpose, coring efforts were
concentrated on the more clay-rich intervals. Recovery
performance of the APC and XCB systems was consis-
tent with that of the first hole as Hole 615A was drilled
and spot cored to total depth of 3494.4 m (208.5 m sub-
bottom). The drill string was recovered, and Glomar
Challenger departed for the next drill site at 2035 hr.,
10 October.

SEISMIC STRATIGRAPHY AND ACOUSTIC
FACIES

Site 615 is located on the western levee of the main
central channel on the lower part of the modern Missis-
sippi fan lobe. The site is within 3 km of the outer edge
of the levee. The modern fan lobe at Site 615 is about
200 m thick as defined by a seismic reflection horizon of
regional extent (Introductory chapter, this volume). The
convex-upward cross-sectional profile across the fan lobe
on the lower fan primarily results from the levee relief,
which forms the upper 30 to 40 m of the fan sediments.
The leveed channel is presently about 10 m deep in this
area,

The area of the leveed channel close to its morpho-
logical termination was studied in detail during the site
survey cruise in December 1982 (see Site 621 chapter,
this volume). Figure 1 shows the trackline chart for the
detailed survey in the vicinity of Site 615. These data are
used to examine the general structure of the lower fan
and to determine acoustic facies for the youngest part of
the sequence.
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Seismic Stratigraphy

Figure 2 shows part of the single-channel seismic re-
flection profile from Line 62, which passes approximate-
ly 1 km south of Site 615. Although numerous, strong
flat-lying reflectors are observed in the 800 m illustrated,
only six horizons above 500 m exhibit lateral continuity
across the detailed survey area on the lower fan. Two of
the seismic reflectors (Horizons “20” and ‘“30”’) occur
fanwide (Introductory chapter and Stelting et al., this
volume). Horizon “20” marks the base of the convex-
upward section that constitutes the modern (most re-
cent) Mississippi fan lobe. Horizon “30” is the strongest
and most laterally persistent reflector within the upper
500 m. This regional reflector correlates with the top of
a major interstadial period during Wisconsin time (Eric-
son and Wollin, 1968) at about 0.085 Ma.

Four other reflectors (enhanced in Figure 2) can be
traced between Sites 614 and 615 and appear to be con-
tinuous throughout much of the area of the detailed sur-
vey on the lower fan. These reflectors are subparallel,
but subtle wedging of the sections between them (see
discussion in Site 614 chapter, this volume) suggests that
there was periodic shifting of the channel(s) reaching
this part of the fan during deposition of these sequenc-
es. Above 350 m, the reflecting surfaces between these
major correlatable horizons are shorter and exhibit more
local relief. This reflective character generally is indica-
tive of sand sequences; active channeling and scouring
in the proximal parts of the depositional area are com-
monly associated with the sandy sequences.

The topographic relief of the leveed channel is not
observed below 30 m at Site 615. Even the shallowest
observable reflector at about 15-m depth is nearly hori-
zontal. Thus, the levees appear to be a very late develop-
ment in the submarine fan sequence at this site.

The results of coring and downhole logging at Site
615 show:

1. The shallowest reflector, at 15 m, corresponds to
the first thick (> 1 m) sand bed.

2. Horizon “20” appears to mark a major lithologic
contact at about 200-m depth between a predominant-
ly muddy section of 15-m thickness that overlies a very
sandy 12-m-thick section. This muddy interval probably
represents a major, regionwide interval of reduced sand
deposition.

3. Horizon “30” is marked by an abrupt change from
interbedded silts and clays to a nannofossil ooze. The
ooze, which is assigned to the X Zone of Ericson and
Wollin (1968), was first recovered in the core catcher of
Core 615-48.

4. The other four reflectors of regional extent all cor-
respond to lithologic transitions between dominantly silty/
muddy sequences and sand sequences. The sequences
between these horizons may thus represent pulses of de-
position.

5. Above Horizon “30,” the sequence is about 50%
sand. The continuity of reflecting horizons is not sim-
ply related to the amount of sand present. This suggests



SITE 615

25°20'N T T T T T T T
Seismic reflection 76
———-Sea MARC
1
i
;' -
- / P ’f i
LY
615 400002/17 Dec 82
1 ! 62
e 57
= i* 3 e ———n
7 ] K 81 H
7 7T T \\ 64
/ 7‘1‘ 75 1 \\ 00002/
2501 0'F ;L "’T‘ T .35"‘19 Dec 82 il
H 1
f o -
/ 7 127N obogk/18%0 :
_.-——-‘—-‘-? ; ?4f=jts Dec 82 66
— e .67
£ x| [ :
] * 7 T e < T 68
H / ’ i vl +
H ! i g I
. I ,/' ] ;‘.\ 1 69
- = :
7at, P JJ’ 7 ; -
N I /i :
70
120 },’1300 foaoo /
/ Ll i /
7T 7 7 HA
I 4 / 72
25° ’Ef -!;- ff’ f;
5 i £ 59 ]
! 4 /
L/ /
v /
I £ 0600
A /
s \_‘+’d’
0 25k
A7 L i L I 1 J "
n‘ - 1 1 n L i L
86°20'W 86°10' 86°00° 85°50"

Figal.;re]:. Mali.'l. showing Conrad site survey tracklines and lower fan Sites 614 and 615. Location of Figure 2 indicated by cross-hatching and Figure 3
y heavy line.

IS
(3]

200

i
b

T ki
mu!-mc

Two-way traveltime (s)

b e e L
iy e s o e [~ 400

e L, R

49
: e ? e e T T Tt Sie E———
0 5 km "
L 1

Figure 2. Water-gun seismic reflection profile from Line 62 of site survey cruise that passes 1 km south of Site 615 (see Fig. 1 for location).

237



SITE 615

that the section above 350 m (and especially above Hori-
zon “207), where the reflectors are short and with local
relief, may have more channel or scour irregularities than
the sections between Horizons “20” and ‘““30.” This may
indicate the entire fan prograded southward during the
time following Horizon *“30.”

Acoustic Facies

The 3.5-kHz shipboard profiles and the 4.5-kHz deep-
tow data are used to define at least four separate surfi-
cial acoustic facies in the detailed survey area (O’Con-
nell et al., this volume). These acoustic facies are based
on the geometry and character of both the seafloor and
reflecting horizons to depths of as much as 50 m. At
Site 615, multiple, subparallel, relatively continuous re-
flectors of variable width and strength comprise the levee
section (Fig. 3). This acoustic facies is typical of the
western channel levee on the lower fan but is distinctly
different from the acoustic character of the eastern levee,
where there are only a few, short, indistinct sub-bottom
reflectors under a prolonged echo from at or near the
seafloor.

A very strong, flat-lying diffuse reflector at 20 to
25 ms depth underlies much of the western levee away
from the channel floor. It is the deepest reflector re-
corded under most of the area on the 3.5-kHz records.
A reflector of this character is generally thought to indi-
cate sandy units on submarine fans (Damuth, 1978; Nor-
mark et al., 1979).

Conclusions

The major results from comparing seismic stratigra-
phy, acoustic facies, and core samples at Site 615 are

1. Two separate fan lobes were cored at this site; their
bases correspond to reflection Horizons “20” and “30.”

2. The regional (fanwide) reflection Horizon “30” can
be used as a stratigraphic marker to determine sedimen-
tation rates for the late Wisconsin glacial period.

3. 3.5-kHz facies characterizations can be useful in
recognizing and mapping sandy sub-bottom horizons in
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the near seafloor section of modern submarine fans, thus
confirming earlier results based on conventional sam-
pling of these surficial sediments by piston cores.

BIOSTRATIGRAPHY AND SEDIMENTATION
RATES

Biostratigraphy

The section penetrated in Hole 615 is Quaternary, cor-
relating with the planktonic foraminifer Zone N23 and
the calcareous nannofossil Zone NN21. This interval in-
cludes the Holocene (Zone Z), late Wisconsin glacial
(Zone Y), Wisconsin interstadial (Zone X), and the ear-
ly Wisconsin glacial (Zone W) of Ericson and Wollin
(1968) (Fig. 4).

Zone Y is a displaced sand and mud sequence with
reworked Cretaceous foraminifers and radiolarians and
predominantly Cretaceous calcareous nannofossils.

Zone X (Globorotalia flexuosa Zone) is a warm-wa-
ter Pleistocene calcareous nannofossil-foraminifer ooze
with reworked Pliocene foraminifers and calcareous nan-
nofossils in the upper and middle intervals only.

The X/W boundary was reached in 615-52-1, 118-
123 cm. The W Zone is represented by a brown clay with
cool-water planktonic foraminifers and reworked Creta-
ceous nannofossils.

Foraminifers

Foraminifers from Hole 615 are Quaternary, Zone 23
(Blow, 1969). A warm water, high diversity Holocene
(Zone Z) planktonic foraminifer ooze occurs in Core
615-1. This fauna contains abundant Globorotalia me-
nardii and G. tumida, along with bathyal benthic fora-
minifers Cibicides wuellerstorfi and Melonis pompilioi-
des.

Zone Y (late Wisconsin glacial) extends from Cores
615-2 through 615-48 and consists of interbedded sands
and muds with a very poorly developed foraminiferal
fauna. The cool-water planktonic foraminifer G. infla-
ta occurs sporadically in low frequencies except in Core
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615-47, where it is common. The occurrence of shallow
water (neritic) benthic foraminifers such as Amphiste-
gina gibbosa, Hanzawaia concentrica, Fursenkoina pon-
toni, Elphidium spp., and Quingueloculina spp. suggests
that at least some of the Pleistocene sand and mud has
been displaced from a neritic environment. The absence
of bathyal benthic foraminifers except in Core 615-47,
which contains C. wuellerstorfi, suggests a rapid sedi-
mentation rate for this zone. Reworked Cretaceous fora-
minifers and radiolarians occur throughout this inter-
val.

Zone X (warm Wisconsin interstadial) extends from
Samples 615-48,CC through 615-52-1, 35-41 cm and is
composed of a calcareous foraminifer-nannofossil ooze.
The upper interval, Samples 615-48,CC through 615-
49,CC, is predominantly a calcareous nannofossil coze
with juvenile planktonic foraminifers and G. menardii.
The middle interval, Samples 615-49,CC through 615-
51,CC, is a foraminifer ooze with G. flexuosa (Sample
615-50-4, 35-41 cm) and abundant G. menardii. Reworked
Pliocene foraminifers such as G. miocenica, Globoguad-
rina altispira, Sphaeroidinellopsis seminulina, and Glo-
borotalia margaritae are common throughout this in-
terval, as well as bathyal foraminifers C. wuellerstorfi
and M. pompilioides. Sample 615-51,CC contains grav-
el-sized chert fragments and calcareous nodules. Calcar-
eous algae (Lithothamnion), bryozoans, coral fragments,
barnacle plates, and abraded Amphistegina gibbosa in-
dicate transport from a neritic environment. The lower
interval (top of Section 615-52-1 to Sample 615-52-1,
35-41 cm) contains a warm water Pleistocene foramini-
fer fauna dominated by G. menardii with no reworked
Pliocene foraminifers.

Zone W (early Wisconsin glacial) was encountered in
Sample 615-52-1, 118-123 c¢m. The planktonic fauna is
represented by dominant G. inflata and common G. frun-
catulinoides (dextral).

Calcareous Nannofossils

All samples at Site 615 are interpreted to be in the
Emiliania huxieyi Zone (NN21) of Martini (1971). The
upper 32 cm of Section 615-1-1 consists of a marly fora-
minifer ooze containing abundant, well-preserved cal-
careous nannofossils. The floral assemblage within this
zone is typical of pelagic Holocene sediments in the Gulf
of Mexico. Small coccoliths, tentatively identified as E.
huxleyi, are dominant.

The interval below this ooze from Section 615-1-1 to
Sample 615-48,CC is an interbedded sand-mud sequence
in which reworked Cretaceous nannofossils are the ma-
jor constituent, suggesting a terrigenous source of the
deposited material. Only very slight to slight increases in
the indigenous Pleistocene flora are encountered in this
interval. The most pronounced of these minor increases
occurs in Core 615-23 and may be correlative to the in-
crease found in the bottom sample of Hole 614A.

A calcareous foraminifer-nannofossil ooze is encoun-
tered from Sample 615-48,CC through Section 615-52-1.
This interval appears to grade from a nannofossil ooze
in Core 615-49 into a foraminifer-nannofossil ooze in
Core 615-51 and is terminated by a gravelly conglomer-
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ate in Sample 615-51,CC. Reworked early Pleistocene,
Pliocene, Miocene, and Eocene species are common in
the flora in this interval, including important biostrati-
graphic marker species such as Pseudoemiliania lacuno-
sa, Cyclococcolithina macintyrei, Discoaster brouweri,
D. pentaradiatus, Sphenolithus abies, Reticulofenestra
pseudoumbilica, D. quinqueramus, and D. barbadien-
Sis.

Within the late Pleistocene flora in this interval, it
appears that Gephyrocapsa sp. is equal to or dominant
over E. huxleyi, thus placing this interval below the E.
huxleyi Acme Zone (Gartner and Emiliani, 1976). This
reversal of G. caribbeanica and E. huxleyi has been shown
to occur at 0.085 Ma in tropical and subtropical waters
(Thierstein et al., 1977).

Below the conglomerate in Sample 615-51,CC is a pe-
lagic foraminifer ooze containing an abundant, well-pre-
served late Pleistocene assemblage. Relatively few re-
worked Pliocene specimens are present in the samples ex-
amined in Section 615-52-1.

Sample 615-52,CC consists of a dark brown mud con-
taining few calcareous nannofossils. This interval is again
dominated by reworked Cretaceous flora, indicating a
return to terrigenous sedimentation.

Sedimentation Rates

The sedimentation rates have been calculated on the
basis of three datums. An age of 0.012 Ma is used for
the Holocene/Pleistocene boundary (Z/Y zonal bound-
ary), 0.085 Ma for the Y/X zonal boundary, and 0.127
Ma for the X/W zonal boundary (see Explanatory Notes,
this volume).

A sedimentation rate of 4.2 cm/1000 yr. is computed
for the Holocene Z Zone. This is a minimum rate as-
suming complete Holocene recovery (Fig. 5).

The Y/X zonal boundary is interpreted to be at the
base of the interval drilled in Core 615-48. A sedimenta-
tion rate of 663.7 cm/1000 yr. is calculated for the Y
Zone.

The warm water interstadial (X Zone) has a sedimen-
tation rate of 71.0 cm/1000 yr. These calculations were
based on nondecompacted sediment thicknesses.

LITHOSTRATIGRAPHY

At Site 615 we recognize four lithologic units on the
basis of compositional variation in the 523.2 m of sec-
tion drilled (Table 2, Fig. 4). Core recovery in the up-
per 100 m (Cores 615-1 through 615-12) was relatively
good, averaging 80%, but extremely patchy through the
remainder of the section, averaging 22% (Cores 615-13
through 615-52).

Lithologic Unit I: Ooze and Muddy Ooze

This unit occurs in a thin layer at the very top of the
section. Only 17 cm of this unit were recovered (Sample
615-1-1, 15-32 cm); staining of the sediment showed that
none of the foraminifers were living, indicating that the
uppermost surface was not recovered. The sediments com-
prise a yellowish brown marly calcareous ooze in which
planktonic foraminifers are dominant, nannofossils and
siliceous organisms form less than 10%, and terrigenous
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Figure 5. Site 615 sedimentation rates.

Table 2. Lithologic units of Site 615.

Lithologic Cored Sub-bottom

unit Sediment interval depth (m)

1 Ooze and muddy ooze 615-1-1, 0-32 cm 0.00-0.32

11 Muds, silts, and sands 615-1-1, 0-32 cm to 0.32-485.2
615-48,CC

2 Nannofossil ooze 615-48,CC to 615-52-1, 485.2-514.95
125 cm

v Calcareous mud 615-52-1, 125 cm to 514.95-523.2
615-52,CC

2 The depth of the top of this unit (485.2 m sub-bottom) was determined by assum-
ing that the nonrecovered material in Core 615-48 consisted of lithologic Unit 11
mud, silt, and sand. The core her sample containing lithologic Unit 111 nanno-
fossil ooze is therefore placed at the bottom of the cored interval,

material makes up 25 to 35%; it appears homogeneous
and is probably thoroughly bioturbated. It passes down
through a gradational bioturbated contact into the ter-
rigenous sediments of lithologic Unit II.

Lithologic Unit II: Muds, Silts, and Sands

This unit makes up the major sediment thickness of
the drilled section at Site 615 and can be divided into
four separate facies (three of which are shown in Fig. 6):
(1) sands and silts, (2) silty muds, (3) silt-laminated muds,
and (4) clays and muds. There is some gradation be-
tween facies, and locally they occur intermixed in dis-
turbed units.

Sand and Silt Facies

Sands and silts make up about 45% of the recovered
section in Unit II, and occur in thin to thick beds from

less than 10 cm to at least 1.5 m in thickness. The coring
of these unconsolidated sands commonly resulted in ei-
ther core loss by washout or section increase by flow-in,
so that we cannot be confident that the thicker (1.5-10 m)
sandy intervals recovered represent single beds.

Many of the beds show normal grading. The thicker
beds are apparently structureless, whereas most of the
thinner sand and silt beds show some internal sedimen-
tary structures. These are commonly organized in partial
Bouma sequences with structureless (T,), parallel (Ty),
and cross-laminated divisions (T.). The bottom contacts
are commonly sharp and often somewhat scoured; the
upper contacts are either sharp or gradational.

Grain size varies both within and between beds. The
maximum size at the base of a few thicker beds ranges
up to 5 mm (pebble sized). The mean size is mainly fine
to medium sand (150-250 pm) and there is a high pro-
portion of silt. The larger grains are commonly well
rounded, spherical or elongate, and highly polished.
The thinner beds tend to be better sorted, medium to
coarse silt-sized (16-63 um), with a maximum diameter
rarely exceeding 150 pm (fine sand). The finer grains are
commonly highly angular and irregular in shape. There
are rare medium- to coarse-grained thin sand beds.

The composition is uniformly terrigenous (95-98%),
however, there is a distinction between the coarser and
finer beds. The coarser beds contain mostly quartz, with
secondary occurrences of feldspars, micas, calcite and
heavy minerals (especially amphiboles), and accessory
glauconite, lithic fragments, and biogenics (2-5% fora-
minifers, shell debris, and lignite). The finer beds have
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variable but significant amounts of carbonate in addi-
tion to the above mineral suite. In both the coarser- and
finer-grained beds, irregular horizons occur that are rich-
er in highly altered minerals and, where graded or lami-
nated, show selective mineral sorting and concentration.
Little variation was observed downsection, apart from
an increase in authigenic carbonate.

Silty Mud Facies

Dark colored lignite-bearing silty mud intervals occur
throughout the section below about 80 m sub-bottom
depth; they range in thickness from about 5 to 50 cm
and make up approximately 10% of the recovered sec-
tion in Unit II. There appear to be three main types: (1)
structureless with gradational contacts, (2) distinctly bed-
ded, in some cases with poor grading and floating mud
clasts, and (3) normally graded beds, in some cases with
indistinct layering. The graded beds commonly occur in
the middle of 20- to 50-cm-thick units, with a cleaner
laminated silt at the base and a finer-grained homoge-
neous mud at the top.

Texturally, the sediments are silty or sandy silty muds
with poor to very poor sorting. Silt, sand, and rare grav-
el-sized grains are dispersed through a muddy matrix.
These grains are predominantly angular or subangular
in shape. They are dominantly terrigenous with quartz
and clays as the main components, and carbonate silt is
present with feldspar, micas, heavy minerals, and lignite
as minor but significant components. Many of the grains
appear partially altered, and others are coated with iron
oxides.

Silt-Laminated Mud Facies

Muddy sections with thin silt laminae and thin-grad-
ed laminated silt units occur in thin to thick intervals
throughout lithologic Unit II, making up about 40% of
the recovered section. These vary from uniform muds
with less than 5% silt laminae to muds with up to 50%
silt laminae and thin silt layers. Locally, intervals of 5 to
50 cm in thickness show contorted laminae and over-
turned folds that appear to be of sedimentary origin rath-
er than a result of coring disturbance.

The very thin (<1 mm) silt laminae are difficult to
resolve visually. The thicker laminae commonly show in-
ternal parallel or cross-lamination and subtle grading.
The bases are sharp and commonly scoured; the tops
may be sharp or gradational, in some cases with flame-
like protrusions into the overlying mud.

Two types of graded laminated units are recognized,
each ranging from about 3 to 10 cm in thickness: (1)
units that show a regular upward decrease in thickness
and grain size of silt laminae, containing up to 10 to 15
laminae per unit and (2) units that pass upward through
fine silt laminae into a grayish silty mud and then a red-
dish clayey mud with a gray-black mottled interval, near
but not at the top. The mottled interval is probably bio-
turbated. Both units commonly have a thin discontinu-
ous silt lamina directly underlying the base of the thick-
est layer.

The muds and silts are fine-grained (silty or clayey
mud, fine silt sized) and dominantly terrigenous in com-
position, with a small variable proportion of reworked
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Cretaceous nannofossils, calcite, fine lignitic material, and
rare dispersed volcanic ash. Quartz is dominant in the
silts; the grains are commonly highly angular.

Clay and Mud Facies

Lithologic Unit II includes intervals of apparently
structureless mud of similar composition and texture to
the muds of the silt-laminated mud facies. These muds
make up about 5% of the section. Some appear com-
pletely structureless, but they are more commonly mot-
tled and bioturbated.

Lithologic Unit III: Nannofossil Ooze

The nannofossil oozes of Unit III were encountered
abruptly at 485.2 m sub-bottom at the base of Core
615-48, underlying the poorly recovered sections of sand
and mud at the base of Unit II. Core recovery was good
(98%) throughout the 29-m-thick ooze unit (Sample
615-48,CC through Section 615-52-1).

The light bluish gray to yellowish gray sediments are
relatively uniform and structureless. There are subtle grain-
size variations within an overall normally graded sequence
that extends through the top 28 m of recovered section.
Grading is from a thin (10 cm) coarse gravelly layer at
the base with chalk and shelf-depth bioclastic debris up
to 15 mm in size, through a shelly foraminifer-rich nan-
nofossil ooze and a finer-grained foraminifer-rich nan-
nofossil ooze, to a very fine-grained pure nannofossil
ooze in the top several meters. The biogenic material
comprises a high percentage of reworked Cretaceous, Pli-
ocene, and Pleistocene forms as well as a contribution
of contemporary Pleistocene planktonic forms. Underly-
ing the gravelly material is one meter of very fine grained
Pleistocene nannofossil ooze, probably of Wisconsin in-
terstadial age (Ericson X Zone). This grades down at the
very bottom of the cored section to a brownish gray
more terrigenous mud of Unit IV.

Lithologic Unit 1V: Calcareous Mud

The deepest lithologic unit recovered at Site 615 con-
sists of a brownish colored terrigenous mud in Sample
615-52,CC. This mud contains up to 15% calcareous for-
aminifers and nannofossils that indicate a cooler climate
of early Wisconsin age (Ericson W Zone). The sediment
is fine-grained and structureless to indistinctly laminated.

Vertical Succession

Relatively good core recovery in the top 100 m of sec-
tion was complemented with a full suite of wireline logs
through the lower 450 m (from 75 m to near the bottom)
at Site 615. There is a good correlation between cores
and logs, especially in the upper part of the hole, which
permits interpretation of the logs in terms of lithology
in the intervals with no core recovery (see Constans et
al., this volume).

Six major intervals can be identified in Unit II (Fig. 4).
These are mainly between 50 and 150 m thick and con-
tain minor sequences, each 2 to 10 m thick. From the
base to top, these major intervals are

1. A 110-m-thick sand-dominated interval recovered
from about 470 to 360 m sub-bottom with 60 to 65%
clean sands separated by thin silt and mud horizons (Cores
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615-39 through 615-48). The sands occur in 2- to 10-m-
thick sequences that show blocky, funnel- and cone-
shaped gamma-log characteristics (Fig. 7).

2. A 160-m-thick sand-mud interval from about 360
to 200 m sub-bottom with 45 to 50% sands that appear
less clean and thinner bedded (Cores 615-23 through
615-38). The sands occur in 2- to 10-m-thick minor se-
quences similar to those described above (blocky, fun-
nel-, and cone-shaped) and also some with a more rag-
ged log characteristic. These minor intervals are sepa-
rated by equivalent thicknesses of silt and mud.

Gamma-ray log (API)

Log shape

{(minor sequence)
410

Funnel-shaped,
coarsening upward

4204 Ragged,
irregular interbeds

Cone-shaped
fining upward

4304

Depth below seafloor (m)

Blocky, thick sand and
silt units with thin mud
beds, no sequence

Funnel-shaped,

4404 coarsening upward

Silt-laminated mud

Figure 7. Detail of gamma-ray log and lithologic interpretation in
terms of sandy and muddy intervals. The characteristic log pat-
terns and small-scale sequences are shown in the left-hand column.
See Coleman et al. (this volume) for further details.
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3. A 50-m-thick coarsening-upward sequence from
about 200 to 150 m sub-bottom dominated by muds and
thin silts in the lower part and with an average of about
25% relatively thin sandy intervals (Cores 615-18 through
615-22). These show a somewhat ragged gamma-log char-
acteristic.

4. A 50-m-thick coarsening-upward sequence from
150 to 99 m sub-bottom (Section 615-12-3 through Core
615-17). This interval is also mud dominated in the low-
er part, but with a total average of 45 to 50% sand be-
coming thicker bedded and cleaner upward. Blocky, fun-
nel-, and cone-shaped gamma-log responses are char-
acteristic of the upper sandy interval.

5. An 80-m-thick sand-dominated interval from 99
to 15 m sub-bottom (Sections 615-3-3 through 615-12-2)
with 55 to 60% moderately clean sands in 1- to 8-m se-
quences, separated by silts and muds. The recovered sandy
intervals appear to be massive, which may be equivalent
to a blocky gamma-log characteristic.

6. A 15-m-thick fining-upward sequence (15 to 0 m
sub-bottom) grading from thin sand beds, forming 10 to
15% of the total, through thin silt beds and laminae, to
a more homogeneous mud overlain by the marly fora-
minifer ooze of Unit I.

GEOCHEMISTRY

Organic Geochemistry

The gas content of the upper 475 m of sediment col-
umn at Site 615 is very similar to that observed at Site
614, with no obvious gas pockets present. This distribu-
tion is believed to be due to the factors outlined in the
Site 621 chapter (this volume). Three cores (615-49,-50,
and -51) between about 485 and 514 m sub-bottom depth
exhibit evidence of degassing. A gas sample collected
from Section 615-50-6 has low levels of methane (385
ppm) and carbon dioxide (395 ppm), while ethane and
higher hydrocarbons are below the detection limit (about
0.1 ppm). Methane/ethane ratios greater than 2000 indi-
cate a biogenic methane source. Gas samples were not
collected from either Core 615-49 or Core 615-51 be-
cause of the small amounts of gas present.

The gases observed in Cores 615-49, -50, and -51 oc-
curred in a foraminifer-nannofossil ooze unit that is litho-
logically different from the sections above and below it
(see Lithostratigraphy section). The gases are probably
produced by in situ microbiological processes. Low lev-
els of microbiological sulfate reduction appear to be oc-
curring in Cores 615-1 through -48, as shown by the lower
than seawater values of interstitial sulfate (Defreitas et
al., this volume). Below Core 615-49, sulfate decreases to
near zero as alkalinity increases as a result of increased
microbiological sulfate reduction. The increased micro-
biological activity could be related either to an increased
amount or to more labile sedimentary organic matter in
this interval. As sulfate reduction increases, interstitial
water sulfate drops to low values and methanogenesis
increases in Cores 615-49 to 615-51, where low levels of
methane degassing are observed.



Inorganic Geochemistry

The observed inorganic chemistry results are detailed
in Ishizuka, Kawahata, et al. (this volume) and can be
summarized as follows:

1. The pore water (interstitial water) of the sand sam-
ples has a higher salinity than that of the clay samples.
The difference between sand and clay samples is about
0.5%o. The salinity of pore water in Cores 615-33 and
615-34 is between 34.5 and 34.0%p (normal deep-sea wa-
ter), but the salinity of pore water from Cores 615-40
through 615-52 is between 31 and 32%,.

2. Total alkalinity and pH of sand samples are slight-
ly lower than those of the clay samples.

3. Total alkalinity of pore water in Site 615 shows a
value three to six times higher than that in normal deep-
sea sediment, but a lower value (1/5-1/2 times) than
near Antarctica (Sites 270 and 274) and in the Timor
Trough (Site 262), which had generated hydrocarbon gas.

4. A high spike of strontium (25 ppm as compared to
normal values of 8-15 ppm) of unknown origin is ob-
served at 488 m.

PHYSICAL PROPERTIES

Wet-bulk density increases from a seafloor value of
1.45 g/cm? to 60 m sub-bottom, at which point its value
remains between 1.90 and 2.00 g/cm? to a depth of
500 m (Fig. 8A). The clays found below 60-m depth have
a wet-bulk density similar to that of the sands cored in
Hole 615. The scattering of data is due to changes in
sediment composition.

Wet water contents of the muds and sands exhibit a
large variation over the entire interval cored (Fig. 8B).
Above the 60-m level, the wet water content ranges be-
tween 53 and 20%. Below 60-m depth, the dry water con-
tent (Fig. 8C) of the muds averages about 20 to 25%,
which is very close to the water content of the sands
present at this site.

Porosity decreases downhole from a high of 70 to 75%
to an average value of 45% at levels below 100 m (Fig.
8D).

Undrained shear strength (C,) increases from a mea-
sured value of 5 kPa at the seafloor to 200 kPa at 150-m
depth. Below a depth of 200 m, the undrained shear
strength varies between 210 and 417 kPa. The measured
values of vane-shear strength are plotted against depth
in Figure 8E. Figure 9 is a C, versus o plot of some rep-
resentative clays from Site 615. It shows that most of the
clays are normally consolidated because the value of C,/o
is larger than 0.2. It also shows that the clays found
deeper within the section are underconsolidated (i.e.,
C,/0 values are less than 0.2). Underconsolidation can
be caused by rapid rates of sediment accumulation and
low permeabilities.

Sonic velocity in the upper 35 m (Fig. 8F) of sedi-
ment is less than that in seawater. The lowest velocity re-
corded was less than 1.450 km/s. The velocities record-
ed in Figure 8F are for nonsandy sediments. Velocities
could not be obtained from the sand section because of
drainage and core disturbance.

SITE 615

Sonic velocity increases in the upper 100 m of sedi-
ment at an average rate of 2.5 m/s per meter depth. Sed-
iments deeper than 100 m have velocities that vary over
a large range, but the increase in velocity is not signifi-
cant from a depth of 150 m and deeper. The acoustic
anisotropy is larger in the deeper sediments; the velocity
measured parallel to the bedding has a higher velocity
than that measured perpendicular to the bedding (for
details see Wetzel, this volume).

SUMMARY AND CONCLUSIONS

Site 615 is located on the lower fan on the western
levee of the central channel. We cored to a depth of
523.2 m below the mud line.

The main objectives for drilling a deeper hole on the
lower fan were (1) to assess the ages of two succeeding
fan lobes, (2) to determine the vertical sediment sequence
of a fan lobe, and (3) to compare the sediment sequenc-
es with wireline log response.

The section was cored with the advanced piston corer
to a depth of 136 m and from there with the extended
piston corer to total depth. Four major stratigraphic units
were recognized:

I. An upper section of foraminifer ooze comprising
the Ericson Zone Z (Holocene).

I1. A thick sequence of turbidite facies, of late Wis-
consin glacial age (Ericson Zone Y).

I1I. A 29-m-thick calcareous unit, grading from a thin
breccia through a foraminifer-nannofossil ooze into a
nannofossil ooze. This unit comprises most of Zone X
of Ericson.

IV. A mud forming the top of the Ericson Zone W
(early Wisconsin glacial).

The entire cored interval is basically characterized by
sediments (sand, clay, carbonate) that originated in shal-
low water. Benthic foraminifers are normally scarce in
lithologic Unit II, however, those present show an outer
and middle shelf origin. The carbonates from lithologic
Unit 111 contain, in part, a mixture of pinnacle reef and
other shallow-water organisms. A tentative conclusion,
based on a few seismic profiles, is that these organisms
originated on the central Florida Escarpment/Platform.

The major scientific results are

1. Turbidite deposition is the major type of sediment
transport on the lower fan.

2. All terrigenous sediments are derived from inner
and middle shelf environments.

3. The fan lobes basically contain only displaced fau-
na. Planktonic as well as deep-water benthic faunas are
scarce, implying, in a geological sense, a nearly continu-
ous deposition of sands and clays during late Wisconsin
time.

4. The lower fan is dominated by sand deposition.
The youngest fan lobe (199 m thick) contains 82 m of
net sand or 41.1%; the older fan lobe (283 m thick) has
184 m of net sand or 65%.

5. Sedimentation rates are 4.2 cm/1000 yr. for Eric-
son Zone Z, 663.7 cm/1000 yr. for Ericson Zone Y, and
71.0 cm/1000 yr. for Ericson Zone X.

245



SITE 615

Wet-bulk density Wet water _
{a/em?) content (%) Dry water content (%) Porosity (%)
1.0 1.5 20 0 20 40 [#] 20 40 60 80 100 O 10 20 30 40 50 60 70 80
0 =, T T T L T T T T, T T g W T T T T T CIY 13
T - . Y i Te et . o we
A . - B . k> L oo . . . D . "
o '.: A . $ "
sok ", . . . " -
- - 3 -
. e X . . L s
100} . * . . 4
150 - . - . il
.' : .- ..
200} i Lo , = Ao ]
E
En 250} . . . % . . -
o . - .
- L . . -
E
5 . .- . .
E 3001 - = L) . . . . .l
F-]
3
w
350
0 ? o . '.n.c.\ bt o ':o L ..: . ‘1
- e - . . -
]
LY LY . - - -
. . . .
450} . . . . . . . :
:'l ::. :? . -:'_ .
500 “A .t..- '.:. - '-. ' u
550 1 1 'l L 'l L1 'l L N IS L L L I} 1 L . 1 L i 1 i A i
Shear strength (kPa) Sound velocity (km/s)
4 6 B8 10 20 40 60 80 100 200 400 1.500 1,600 1.700 1.800
(4] T RNeRE ., L T 7 T T rTTT T T T T T T
"% e Lt o
E . s |.F .. -f-+
50} By -
- . 4+ - + . -
.. +.+
100} ‘t § * + 1 g
150 - + 4
+ .
4
. . +
200} AR +¢ e . p
E
£
- + -
§ 250} 4
<E_, +
= +
2 300 + .
¥
=2
w
350} F -
R A
400 1
* Parallel to bedding +
+ Perpendicular to bedding
450k o . . .
* +
+
500 Ll i LAl A 1 A1 g 111 e i 1 1 1 1 —

Figure 8. Mass physical properties of Site 615 sediments. A. Wet-bulk density. B. Water content related to weight of wet sediment.
C. Water content related to weight of dry sediment. D. Porosity. E. Undrained shear strength. F. Sound velocity.
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Figure 9. Undrained shear strength (C,) versus overburden pressure (o)
at Site 615.

SITE 615

6. The wireline logs clearly demonstrate that the non-
recovered core intervals were sandier than estimated from
the recovered cores.

7. The nannofossil ooze sequence (Ericson Zone X)
was likely emplaced by debris flow deposition, and the
source appears to be the central Florida Escarpment/
Platform.

8. No gas was encountered in the entire cored section
with the exception of a trace of methane in the calcare-
ous debris flow.
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z Adveed mingrsts 10 - Faidspa 0 T
N Mics 2 T
= Heayy minerais L] T
4 a — i ay = [
= Gnuconits T -
— o Pyrite T
. } Carbunate urpec, 15 0]
= | Foraminiters T T
= Ca, nannalaisily 1 ]
- i Piant debwis 1 T
s | = Attored minerals 3
. = CARBONATE S0ME DATA:
"2, 64—66.om - 4.6%
5 cC| f 48488 cm - 5,0%
A &
7




£5T

SITE 15 HOLE CORE 12 CORED INTERVAL 3379,6-3389. 1 mbsl; 95.7—105.2 mbsf SITE 615 HOLE CORE 13 CORED INTERVAL 3380.1-3393.9 mbsl; 105.2—110.0 mbsf
E FOSSIL g FOSSIL
« (& | _cHaracTes 5 £ | _chamacren
§ =.0lels g z| = = . [e]= g z| e
o =H -1 a1 % GRAPHIC R EH R 2 GRAPHIC
EHEEEEE =l & | umoloey LITHOLOGIC DESCRIPTION '3 =§ i g S £l & | umoloey LITHOLOGIC DESCRIPTION
wS (SN2 8 < A w3 |EV|E[2]s R
z HEIE B Z |5 |= 2 ™
F g H 5 B Lo |1 § ; Bz
g |& HIE £ 2|5
5
Interbedded SILTY SAND (5Y 3/1-5Y 4/1), SILTY MUD E SILTY SAND, BY 372, structurelass apart from disturhed
{5 3711 snd SILT-LAMINATED MUD imaiily 5 4.511), . ’g‘ = @ 1 = Iaminated sit towards the 1op; fine e geainad,
i i oo
1 SILTY MUD wery poarty sarte, mainiy homogeneaus or g 03
potitivaly graded, But sometimes with disturbed structunes, g W e
it fenses and sirmaks = Lo
SILT LAMINATED MUDS: clastical fine grined turbudites
with associated structurgs: very closely speced often and
ditficult to datoguish individual depoiitional units
SITE 615 HOLE CORE _ 14M  CORED INTERVA 3398.6 mbsl; 114.7 mbsf
SILTY SAND, vrructisrelass, pocly sorted, Ting —mediom 7] e L
@ grakred; quartz-carhonate rich, mineralogeaily and tex- ; wcn:ms‘n
. turally immature; probably positive gradicg in lop 1-2 § FHBRE] z|w
moters of lowsr sand, and thioightut otbser Two sands ow = ol =
= E4H g% Bl (o LITHOLOGIC DESCRIPTION
SWEAR SLIDE SUMMARY (%] w3|En| s 5 3l w2 3 4
1,81 1,82 2,13 370 R 1 H g = i
Er o o o o g § x 3 o 5 w
xture;
= M CC - .
s'-d 'E ;1 ;g ;: =) 8 —I Two cm Cose Catcher sample of gravelly muddy sty
ﬁ” ;& 20 T a b >§ SAND. Very poorly sorted, Mixgd immatune compotition
a'm" £l % ietaging 1ock fragmants, biogenics, roundedipoished
uu.:mmm 15 &1 60 B0 : |88 quarts grains, feldspars, carbonates, micks, hesin,
3 me:_ 3 3 5 s 2la 5 opague, mica, me. {from teved amate),
b ¢ o e = SMEAR SLIDE SUMMARY (%]
" Heayy minerat 1 1 a 4 o
§ Clay 85 20 T - b
o Pyritafopagunt 1 2 2 T Taxture:
= Carbonate unigee. 8 3o 15 % : 50
té' Foraminifers - - 1 ¥ Sin ey
£3 Cate, nannotossile 1 T T T Cla 0
Ny Piant debeit T ¥ 1 Y i
vz Altered minerahl & 1 10 - r‘mm'“: @
4
F 5
CARBONTE BOMB DATA: ecspar
Mt 2
®1, 21-23em = 5.O% Heavy minealy B
3,21-23 em = 0.0%
1 ' Clay 20
= Glaucare g
1 Pyritn T
< Carbonate ungme. 16
Faraminifers !
© Plare debeis ?
Shall debeis 2
L]
5
o
o
B
C ]
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=
m

615

HOLE

CORE 17X

TIME — ROCK
UNIT
BIOSTRATIGRAPHIC
ZONE

z
S
=z
=
]
s

FOSSIL

CHARACTE

FADIOLARIANS

———

DIATOMS.

SECTION

GRAPHIC
LITHOLOGY

METERS

LU

CORED INTERVA

3427.1-3436.6 mbsl; 143.2—152.7 mbst

TR

*| sampLes

LITHOLOGIC DESCRIPTION

Pigistocens

F: Zone ¥
N: E. huxieyl INN2Y1|

@ NANNOFDSSILS

3

Cote cominted ol anly & om ol metam grained SAND
it Core Catcher. Maximum graln size ~ 1000 gm.
mase @300 um, The SAND 15 potriy sorted snd ponsist
o 4uas t7 and suthigenic caicite (replaces fosamsl + minar
shell fragmants. Overall color is dark ollve gray (5Y 3/2)

SMEAR SLIDE SUMMARY (%
=+

o
Tentuie
Sand a7
Sn o
Clay 3
Composition
Duwiz
Fuldugar
Mica
Heavy minerals
Carbanate unipec
Cabe. nannafousily
Sponge weculns
Plant debris
Al ed matvenals

[ERT R ST |

SITE

615 HOLE

CORE 18X

SITE 815 HOLE CORE 15 CORED INTERVA
g FOSSIL
x (% CHARACTER
8 leulelaTe @ w
=e E’E £ E i é & Phiry 8 LITHOLOGIC DESCRIPTION
o
S HHEAREE F=h
L ERHEEE T
® |2]=2|2]|a i
£ | EM™ cc] s
Z Two cm Core Catches sample of vory fam silty mud
g _:; muddy wly; quartz-carbonate e siln
s |-
=123 SMEAR SLIDE SUMMARY (%]
N ce
-2
Tanture:
Saral o
it B
Clay 10
Composition:
Cuarty 54
[ 2
Mica T
Heawy minsale 1
Cuay 0
Glmicanite 1
Pyrite T
Carbnnate ungpec. 30
Cale. nennotosils T
Plany detwia T
CARBONATE BOME DATA:
*CC, D-2cm = 11.5%
SITE 615 HOLE CORE 16 CORED INTERVAL _ 3417.6—3419.9 mbal; 133.7—136.0 mbst
2 FOSSIL
w & | CHARACTER
8, |5«|2[2% R
I EELE o i g LITHOLOGIC DESCRIPTION
A HHHHEHE g8
A HEHHE i
MHEHE
-
SAND grading to SILTY SAND (8Y 3.5/2) (peotiberm with
=3 05 coring. possibly disturbed) coarsi sand 1 hase —= very
2 e sand at top; otherwine structurcless; compas|ten;
= 1 * auire, feidapar, calcite, heavy minerals, opagues, forams,
> E Iegnite; clay ball and clasts near base.
£ 1
E vgé SMEAR SLIDE SUMMARY %):
E i # 120 1,130
= ] o
Texture:
Sanil B 85
2 s 5 18
. Clay T T
@ b= Compouition
— Ouarte 5 63
Feldspar 8 5
Mica 2 T
Heavy minarai 5 5
Glausconite T i §
Pyrite/opaquin 5 L}
Cwbonatewrpee. 5 10
Foraminiters 1 T
Plant detais ' 2
Alzered mineraiy 0 mn

CARBONATE BOMB DATA
1. M0=72cm = 1.0%

umMIT
BIOSTRATIGRAPHIC

TIME — ROCK

ZONE

FORAMINIFERS

F
CHA

L

058
RACTER

g

HANNOFOSSI)

RADIOL AR ANS

DIATOMS

SECTION

GRAPHIC
LITHOLOGY

METERS

TTHE

CORED INTERVAL

3436.6—-3446.1 mbal; 162.7-162.2 mbsi

LITHOLOGIC DESCRIPTION

F; Zone ¥
N: E buxleyi INN21)

RAM|

Y] ol

MUD and SILTY MUD with 2 SILTY SAND bedt,

MUD and SILTY MUD is damanantly dack alme black
15 242 and commanly inclutes silly sand blets. SILTY
MUD @t 25-80 em has indistinet wery thin bech grading
to MUD above 70 cm. Thesa very thin bets — thick laminas
are atnent in the MUD section, There are two crossbeddad
it laminae at 32-33 em and 37 em

SILTY SAND beds are very dark gray [5Y 3/1), poorly
soated, quartz-carbonste rich, and probably graded

SMEAR SLIDE SUMMARY (%)
1,20 1,60 1,125
o o [+]

Tuxtuarn:

Sand m o T
Sily Fil L} 1%
Clay 10 a5 8BS
Camposition:

Chaartz 18 2 g
Felduper 5 1 T
Mica L) T 1
Heavy minerals 1 1 1
Clay - B 16
Carbonate unapec. 40 < 8
Cale. nannolonis 10 0 5
Plant detwis 3 ] 1
Altered minerais 25 - -

CARBONATE BOME DATA
*CC. 7-0em = 0.E6%

€19 41IS



$15._HOLE CORE 19X CORED INTERVAL _3446.1-3455.6 mbsl; 162.2-171.7 mbst SITE 615 HOLE CORE 21X CORED INTERVAL 3465.1-3474.6 mbsl: 181.2-190.7 mbsst
g FOSSIL 2 FOSSIL
g = c:‘";m" z 5 £ | cuanacten
=} = £ = M @
2z GRAPHIC w 2
EHEHEIE 5| E | umoLoay LITHOLOGIC DESCRIPTION Ec|gzl s F g g | GeAmic LITHOLOGIC DESCRIPTION
N HEIE I 8 3lgn|z2 g g
AEHEHHE £7 08 (5|2 #
N HEHEE |5
= z = E 3 3
- w
2 SILT LAMINATED MUD [mainty dark olive gray = Irterbetied SAND, SILT LAMINATED MUD, and
05 1Y 321 ) and SILTY SAND falio 5Y 3/21. 2 SILTY MUD.
= — z
g 1 i SILT-LAMINATED MUDS include s few thin organicrich H L3 1 SAND: Fine: 1o medium-geained, very thin bedded ar
g - Hapers andd biebs [black [25Y 2/N21 ] Intervsl from b 5 homogeneous, very derk giay to olive gray (BY 3/1-
A § 10 68120 em is very defoemed by drilling. 2 é = 1 EY 372} Dne sand depositional urikt lrom 3590 em with
§ |>§ e/ i £ Ly & seournd base; sand appaears massive, but may be thinnly
1 é - SILTY SAND st Section 1, 120-130 cm i3 graded from =z Moid laminated sbout 62 cm and graded sbove 41 em
! u Liw ] Firs wand to wery fine sand, E{;
= 2 11 ! . SILT-LAMINATED MUD at 32-35 cm, dark olive gray
CcC| 1 * SMEAR SLIDE SUMMARY (%) [5Y 3/2). Six thart laemiinas.
1,130
1] SILTY MUD, dark ofive gray [5Y 372 Much of this
Texture: e 10 be remoldad, deformed, and incoipovated with
Sand 0 MUD and SAND.
Siie 0
Clay 90 CARBONATE BOME DATA
Compasition: *), 6-Ten=0.0%
Quarts 3 CC, 7527 om = 5.0%
Feldipsr 3
Mica l
Huavy mineral 2
Ciny ]
Foraminifers T
Cale.nannotossds 10
Prant debris 1
CARBONATE BOMB DATA
*CC 6-Bom = 1 5%
615 HOLE CORE 20X  CORED INTERVAL 3455.8—3465.1 mbsi; 171.7—181.2 mbsf
g FOSSIL
v |z CHARACTER
REMOBE z| @ "
TE |5 HEE £| & | ivotosy i LITHOLOGIC DESCRIPTION
g3z 2513 g gl g -]
= E] 2 3
1= g g -1 |
EAHEHEHE
I
Intertdded MUD, SILT, and SILTY SAND
§ ] MUIDS are ofive gray 1o bleck (5Y 4/2-8Y 2/2) and
._z_ 1 | homoganEow.
>
H 5 1 = SILTS are trk obive grary 10 black (5Y 33=5Y 23] ana
R2 organic-rich, The organkc tich SILT a1 Section 1, 77-00
Wk | == m grades ug sction 1o MUD
z .
e | . SILTY SANDS dre dark ollve gy (BY 2=5Y 36/2),
@ fing- 10 madium-graded, thick y-lamenated 1o thinly.
bedded, und normally graded
CARBONATE BOMB DATA
*1, 30-32 cm = 0.5%
CC, 18-20em = 0.0%

§ST
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SITE 815 HOLE CORE 22X CORED INTERVAL 3474.6—3484.1 mbsl; 190.7-200.2 mbs{ SITE 615  HOLE CORE 23X CORED INTERVAL 3484.1-3493.6 mbsl; 200.2-209.7 mbsf
2 M
= FOSSIL = FOSSIL
® § CHARACTER AP § CHARACTER
- EMEFE Z|e g |3 T—|—.. z| e L
= 82|55 o|& GRAPHIC E g 2% 5| 2 g gale GRAPHIC =
12 .;E £ g : HE: umoLoeY |, El LITHOLOGIC DESCRIPTION '3 =§ £ g : £ E umoLoey |, =N LITHDLOGIE DESCRIPTION
S HHEHBEE EiEg g7 12555 (213) (%] * HEE
= lE |z H 1% EEE2 & S g 5 =E g
= |2 =3 = s E z |8]|z2 8 &
;
— H
] by SILTY MUD (BY 2/2) domirait throughout cor with SILTY MU (5 3/21 vt hirs waded SILT amivae and
= e boty (5Y 7/1) and thicker graded dacker (ligrite-rich)
— wariabls numbers and thicknemes of thin SILT laminas L e D B
I+ | [5Y 411) and thin gaded beds of darker [75¥A 25/0) | SILTY SAND an
1 “: SILTY MUD with lignitie material commen i basi of cone
5 . SILT LAYERS with rypical finegrained tn badine
= RICTVSNMLIOR o e e = L tructures inciuding wed/inaded sharp bakes, cros:
ave >
=1 SILT LAMINAE: fhin, sometiries with Tino g sined E = tammination, parallel liemingtion end postive rading.
i turbidite et ;E é i SILTY MUD in botiom hall of Section 2 is fawr graid
{ — X o
= DARK SILTY MUD: commonly graded beds 515 em % 53 ; and apparently structineles
- thiek, turbidites, poasky serted and [ignite-rich E ui
B o= AR TE BOME DATA:
£l “2 108110 - 208
CARBONATE BOMB DATA - 2
2 ®1, 26-28om - 0.5%
4, 18-20cm - 0.5%
.
3 .
] ;‘ SITE 615 HOLE CORE 24X CORED INTERVAL 3493.6--3503.1 mbsl; 209.7-219.2 mbsf
g > 2 g FOSSIL
¢ H « |§ | _cnanacrer
4 § g 12,213 ] z| e
i ] 2 = =
W . =E gg i ] = lﬁ?{t’rﬁv k3 LITHOLOGIC DESCRIPTION
Z w5 |2N HEIREIE 3 2
= = § a it o 7
= |a ; ElE & %
4 = 2|a =
I o 1 & [11[
= Tha core recavered gnly one smali (4 om x 3 cm w fom)
§ bilnky o1 etk olive gray (S 2720 MUD.
=
FE
g [3%
g |82
i
b= e o - 2 3
s| 1
= i =
— [ %5
. loar
. w SITE 616 HOLE CORE 25X CORED INTERVAL  3503.1-3612,6 mbsl; 219.2-228.7 mhbsf
ri 7] g FOSSIL
3 @ g CHARACTER
- NENHBE 2lE |
- E= |2 =| & o RAPHIC
— = s :E £ 5 - 5|2 | umiowosy LITHOLOGIC DESCRIFTION
- = Cal g a g ®| =
6 T £ |& |2|2]|5|8
2 |8 HHE
il ||
= MUD and SILTY SAND were recorvered in the Core
7 T o Carcher; the rest of tha core was empty,
= = H
cc 3 MUD, dark olive gray (5Y 3/2) with alive gray (5Y 4/2)
AP |£| § P i SILTY SAND bleos.
H
g R SILTY SAND, durk olive gray [5Y /2, poorky sorted,
g w3 tine- to madium-grained,
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SITE Guis HOLE CORE 26X CORED INTERVAL 3512.6-3522.1 mbsl; 228.7-238.2 mbst SITE 615 HOLE CORE 27X CORED INTERVAL _3522.1-3531.8 mbsl; 238.2-247.7 mbsi
2 0SSIL o
z 2 FOSSIL
§ H _:;nmﬁa : - g CHARACTER
Ewll z g = ] 2| =
= [22|8] 3 - GRAPHIC cw|E| 2 3
[ ‘;§ Ll E 5| & | urholoey WTHALOAIC DESCARTION te FE H g 2l e Lﬁ':“:‘m,'gr g LITHOLOGIE DESCRIPTION
w3 (g™ 2l g g &2 g w3 (F < el u 5 I
2 1 i AN . T
=
HIHHHE i  MHEHHE £4H
) G - ' '
- I o About 4 em datuirbed soupy sedimint i Core Catchir D ‘i Interbndded MUDS. SILTY MUDS, and SILTY SANDS
g SILTY MUD, auartzfcarbanate-rich silt fraction; snd ssme 4l [5Y 5/2—=BY 3.6/2) arranged in FOUR organized
z narnas and calcareout el T arhidites as bedow:
El-E
ilz H SMEAR SLIDE SUMMARY (%) 4
b & g
i o £ = “Claan Ivalated st Blebs
z Toxturn: g Bz W e and pocksti
= wity e
25 Y i
1 E - ] 1 s A H
iy - i E R . i Binturhation
Camposition w [) 5
Quares 20 £ =! o 3 ity Strucureles
= 8 Dirty"
Foldspar T kA = sty mud
Mica T ce 1= ® &
Heavy mineals T = Indistinet parallel
Clay a5 Taminatson
Pyeing T Goad paraliel lamination
Corborats wnspec. 10 spithiinmgenlol
Foacaminifers St 1o zvipup mod clts
Plant debeis T firw wilty sand Q‘b = =
Sharp scour
& lobd casty
Soma thin SILT turhidites Devwoen thicker bads
SMEAR SLIDE SUMMARY (%)
244
o
Texture:
Sand an
it 55
Clay 5
Compasition
Ouantx B0
Fedrispar 1]
Mica 2
Hewey minerals 5
Clay 5
Glauconite T
Pyrite T
Carbonats unpec. 30
Foraminifers T
Calc. nannofouls 1
Plant detris 1
SITE 615 HOLE CORE 28X CORED INTERVAL 3531.6—3541.1 mbsl; 247.7-257.2 mbsf
13
H FOSSIL
« |2 CHARACTE
g |z lgl2 H Zl e w
= 225 E 3 I GRAPHIC = 1PTION
. :i' E§ B g H 5 E LITHOLOGY b " LITHOLOGIC DESCR
w3 |32 S 2
A AHHHHRE EF
<
EMHHHE 8
= I
2 @ (N2 Intarbedded MUD (5Y 3 5/2), SILTY SAND (Y 4/2—
Zlrm 1 | |= 5Y 5/2) and SILTY MUD (6Y 3.5/2) with indication of
% ¥ 10T turhiditn struzsures — but whale of first seetion disturbed,
) Vaid
@ : Cars Catcher has clear 15 om thick turbidine,
i cC =
2 |—

SI9 9LIS
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615  HOLE CORE 20H CORED INTERVAL 3541.1-3549,1 mbsl: 757.2-—-265.2 mbs{ SITE 615 HOLE CORE 30H CORED INTERVA 3560.6—3551.6 mbsl; 266.7-267.7 mbsf
1= @
5 = FOSSIL
|5 TER 2 |& | _cHasacren
- o, |g«|2] 2]t zl 2
= |22 gl & GRAPHIC T £ ol & GRAPHIC
[ g :§ 5l £ uTHOLOGY | S B . LITHOLOGIC DESCRIFTION | g :é "§' E z E E LITHOLOGY " LITHOLOGIC DESCRIPTION
E § ? # ;‘ s E E i|8|2 g @l = F
E % E F H H
= ] o i % & g ; 3 a
= Ty
H = SILTY MUD [5Y 35721 with irreguis it pockets v | g™ @ g . SILTY SAND (EY 317} impissenting buse of turbidite
! Iying SILTY MUD (5Y 4/1.5) with coarser wit and sand E £z avertying SILTY MUD (BY 2.5/21 grading down into
= aracting dowe: inta SILTY SAND (Y 4/2) E N E | SILTY SAND (SY 3/2). Thin SILTY MUD at base
L) = 3
1 | Top 2 m can be wievireted a5 & singhe tusbidite wiih = Midie part of cone i prabably 8 40 cm thick wrbudig
‘ rabatively sharp conect Detween sandy-slity part and ) with cloar positiee grading.
| aveslying mud Comglots 8 m coos ihows possibile sditle z
= povitive grading = but lower B m i peobably fowin, SMEAR SLIDE SUMMARY (%}
- 1.7 L9
| + SMEAR SLIDE SUMMARY (%) o =]
| 1,26 3,100 Texnurn
yor] D o Sund 15 i
o Texturn: sty B0 a0
Sand ] &0 Clay % 59
2 o St W @ Companitian:
Clay 0 o Quars L] 0
o Composition [ L] 3
Chaartz 16 [ Mica 1 2
o Fridupar 1 8 Heeauy minerals 2 3
Mica T ? Cay 76 58
= o Heavy minerals T 5 Glaconite - T
] Clay mn - Pyrite T T
z o Glauconita - T Micronadulis = ¥
= Pyrite T T Carbanate unsgee. 10 12
: %8 & Carbonate umpoc. 10 15 Farsminiter i
H Eg 3 Farammniters T ~ Cate_ nannofowily T T
=l‘. T a Calc. mannofossin 2 T Plany detir 1 1
z |*z ) Phat debr s t 7 Altered minerali 1 -
o CARBONATE BOME DATA:
[ 1, 20-31 em - 4.5%
o
(=] Mate: Car= 31X, 3560.1-3569,8 mbs!; 276.2- 285 7 mint
o fRCOVery.
4 =]
[+]
=]
o
Le]
5 o
(=]
o
]
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SITE §15 HOLE CORE 32X CORED INTERVAL _3569.6—3579.1 mbsi; 285.7—295.2 mbsf SITE 616 HOLE CORE 33X  CORED INTERVAL 3588.6—3598.1 mbsl; 304.7—314.2 mbsi
2 FOSSIL g FOSSIL
g |3 |t | . |E |_coanacren
EMEABE z| 2 3 | g g
& |52 H 3| = GRAPHIC Gull] 2 | &
TE "'E H H 5| & | umology LITHOLOGIC DESCRIPTION TEIEE|E g ElE LioLogy LITHOLOGIC DESCRIFTION
ANHHHHBEE £ 1255 5]2 18] (%% +FE
= =
I N HEE 2EE
E HE ERHEIEE B
SILTY MLID (5Y 3.6/1) with variabie lequency and - SILTY MUD, tark olive giay 5Y 3/2-5Y 35/2) and
thickness of thin SILT laminae [5Y 4 5/72) and thicker witle color variations
SILT and dacker SILTY MUD beds [5Y 4/2) far!
1 1 = ® Core consists ol several thick “dirty” disorganized silty
® Silt laminae can be very thin and structures barely MLID turbidite-like Liyers as shawn. These layers are rich in
E deatinguishable ) dispersed lignite, regularly layered with slght compositional
Z ; yariations, and positvaly graded from maresilly SILTY
% * Sit beds and dark sifty-mud beds are positivaly greded 2 z = MUD to MUD. Lower turbidite in Section 1 looks some-
5 - 3 and with a range of nrbadite struetines. AL it Two by ] i p-'tww] wihat like & debrine
B |E% of turbidites apparen: g |53
i 8= lal  fine, clngn, well sorted and wet! laminatsd sl g i 2 SMEAR SLIDE SUMMARY (%}
i e turbidites; and Bl 1,64
= ) “diny™ coarse, poorly sorted, less well structured = 2 o
2 and commanly lignitic slty mud turbidites Texwura:
Sl o
SMEAR SLIDE SUMMARY {%): S FL
.56 1,72 cC| Clay ™
&6 @ o o Compasition:
Texture. Cluwinz 13
Sand 0 8 Febdspar 1
Silt EL ] Mica 1
Clay [ 6 Heany mineraks T
Campenition: Clay 74
Cuariz 0 ] Pyrite T
Foldepe 2 12 Micronadules T
Mica a Carbonate umpec. 10
Heavy minsraly 2 6 Calc. nannofossils 1
Clay L] ] Plant defwris T
Glaucanite - T
Pyrine T 1 CARBONATE BOME DATA
Micronadules T - *1,33-350m =300
8 10 CC.1-3cm = 6.0%
T T
Cale. nannalosls 1 T
Plant detiria 2 2
Altered minesals 10 ]

CARBONATE BOME DATA.
*2,22-24 cm = 6.5%
2.80-B2 cm =« 4.00%

S19 91IS
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SITE 615 HOLE CORE 34X CORED INTERVAL 3598.1-3607.6 mbsl: 314.2—323.7 mbst SITE g15 HOLE CORE 35X CORED INTERVAL 3602.6-3617.1 mhbsl; 323 7-333.2 mbst
o o
= FOSSIL = FOSSIL
« |E CHARACTER " g | cHARACTER
ERIMARE 2l | e : -MEARBEE Z|e
“tlEs|e : £ || GRARC, o LITHOLOGIC DESCRIPTION sclezle 3 - B R o= LITHOLOGIE DESCRIPTION
S HHHAREE Bl S HHEHEEE iif
£ S =
£ |8 |gl3|3]|5 E el 2 5 £ |& HE = g
HEHHE TF FHHHHE FEE
i CC == E—f T
! e . Iivter beddod MUDS, SILTY MUDS, and SANDS. MUD, dark alive gray (Y 321, hamogeneows, and vy
| = defarmed
@ I SANDSE we olive way to ol (BY 4/2-BY £73). fine ;2‘
1 1 ;“:H'*vﬂl'ﬂ- el graed fexcept for sarm i Se<tion z Hecaveredt MUD in Care Catcher only; rest of core
" L which I homageree) <
| Ll ; - -§_ mmpty,
| SILTY MUDS siv vory dark grayith beown (10YR 326 ;- Ei SMEAR SLIDE SUMMARY (%}
| ke 0 oegarie Tch, =85 o
I:E L o
| MUDS are dark olive gray 1o bleck (BY 3/2-6Y 272} Tesitiise:
fm Homogernous with occational medium laminae of gray Earuk 1
y 1S 5111 4ite srad 5111 4 sand biebs wndl eccmional wood s i
= 1 Pragmente. Siit snd send bivln may b dus 1o driliing Cay B
¥ § 41 diyrurbiance; regulaely spaced “laminae’” in muds may be Compasition:
2 S 2 ‘I Ailling shaar planes Ouarte 14
e . Frithps T
£ |58 %‘ ; SMEAR SLIDE SUMMARY (%) H,“'P" 1
i: 182 3,35 Haey mineraly 2
i [+] o Gy 64
E Temmure Vaieanic gla 5
Sand 5 58 Pyrie T
St a5 L] Micronoduler T
3 Clay 30 0 Zeolite T
AMY Composithan: Carbonats unipac. 14
Ouartz 55 ™ Cale. pamslomils T
Feldspar 1 T Plant dofeis T
ce Heavy minwais T 1
Glauconite - T
Carbonuts unepec. 45 28 SITE 615 HOLE CORE 36X CORED INTERVAL 3617,1-3626.6 mbsl; 333.2—342.7 mbst
Cabe. narmotossil T - B —1
g FOSSIL
CARBONATE BOME DATA. § H l::n n;mn 5
*1,20-22cm = 5.6% EMEE &
2,134-138 e+ 05% TE EHE HE E|E | Bhaae. LITHOLOGIC DESCRIPTION
<3| 5 ul & ks "
=1 1
A HEFF IR =g &
= 8 ] Bl|% s i
& § HEE 3
y| = I‘ o
E > % @ | = MLID with SILT tayers SAND,
B L MUD s dark olive gray (5 25/2). Includes SILT layers
i 3 : wrcd bletn: dark gray (5 4/1) with strueTuses prosarved
= in coarser-grained/thicker beds
i
!

SAND s dark olive gray (5% 3/2) and medium fing.
el SAND in Section | i normally-graded.

SMEAR SLIDE SUMMARY (%)

[+]

“
=
#¥e

Compenitian:
Ouwiz

Fuldipa

Mica

Huavy mineraly
Clay

Palugonite

Pyiite
Micronadules
Zewite

Cartsnnate unipec.
Foraminiters
Calc, nannofosils
Plant detr s
Other 5

A A g

CARBONATE BOME DATA:
® 1, =17 em = 6.5%

N ECOTTY,

Note: Core 37X, 362663636, 1 minl; 342 7-352.2 mist:
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SITE 15 HOLE CORE 41X CORED INTERVAL 3864.6-3674.1 mbsl; 380.7-390.2 mbsf

HOLE CORE 38X CORED INTERVAL 3636.1-3645.6 mbsl; 352.2—-361.7 mbsf

192

FOSSIL
CHARACTER

FOSSIL
CHARACTER

GRAPHIC
LITHOLOGY

GRAPHIC LITHOLOGIC DESCRIPTION

LITHOLOGY LITHOLOGIC DESCAIPTION

ZONE
FORAMINITERS

ZONE

FORAMINIFERS
uNIT

uNIT
BIOSTRATIGRAPHIC |ov
[BIOSTRATIGRAPHIC |&
SECTION
METERS

TIME - ROCK
SECTION
METERS

TIME — ROCK
NANNOFOSSILS
RADIOLARIANS
BIATOMS
BHILCIRG

I
STRUCTL!
SAMFLES

NANNOFOSSILS
DRILTTNG

RADIOLA
OIATOMS

8

Care Catcher contamned ane handhal of madium-grained
SAND. Rest of core wis EMPTY,

MUD with SILT and SAND laminas.

HPiestnceng |

MUD i5 dark olive geay (5 3/2); SILTS are olive gray

I5Y 5/2] snd SANDS wa gray (5 5/1), Some of the
thicker sand bes are graded and contain (ntreatated
e crh laminations

RM@ 3

T ITHE

SMEAR SLIDE SUMMARY (%}

o

HOLE

[}
o
o
m

42X CORED INTERVAL 3583.6—3603.1 mhsl; 399.7-409.2 mbsf

1]

FOSSIL

Pleistocens

Taxture:
Sand 15
Sily 50
Clay kL
Compenitinn
Quartz
Feldipar

2
I%

F: Zone Y
N: E. huxieyi INN21)

GRAFHIC

LITHOLOGY LITHOLOGIC DESCRIPTION

.
uNIT
BIOSTRATIGRAPHIC | &
ZONE
SECTION
METERS

TIME —~ ROCK

!ﬂnAIIMIFElSJ
AADIOLAMIANS
DIATOMS.

NANKOFDESILE

Mica

Haavy minersht
Ciay

Pyrite
Micronadiles

SANDY SILT ard MUD with sand laminae.

SANDY SILT & tark gray 1o olive gray 15 8/1-5Y 4/2.5)
et indistinctly laminated

Freinocee
F: Zone ¥

MUD (Section 1, 0-8 cm] iy dark alive gray (B¥ 32} and
cantains thin sl layers 18 mm thick,

N: E. huxleyl (NN211

- w
w=TE T T Runel

Abvied minerals

CARBONATE BOMB DATA
*1,36-38cm - 5.0%

Note: Core 38X, 3845 636565 1 mibsl; 361,7-371.2 mis!

0 recove

HOLE CORE 40X CORED INTERVAL 3655.1-3684.6 mbsl; 371.2-380.7 mhbst

FOSSIL
CHARACTER

4

|

GRAPHIC
LITHOLOGY

LITHOLDGIC DESCRIFTIGN

TIME — ROCK
uNIT
BIOSTRATIGRAPHIC
ZONE
FORAMINIFERS
SECTION
METERS

MANNOFOSSILE
RADIDLARIANS
DIATOMS.

MUD with SILT layers and tlebs.

MUD ix dark olwe gray (5Y 3/2). arganicorich, and dightly
sty

SILT bayers sncl bisbs range from black 1o lght olive gray
IBY 272-5Y 7/21. Tha thacker wit layers have soouned
lewer surfaces and crost-leminations.

SMEAR SLIDE SUMMARY {%I:
1o

Piristocene
F.Zone Y
N E huxleyd INN2T)

Texture:

Sarwl

Sn

Clay
Campanitian:
Chawrts

Mica

Heavy minoraby
Caataanare umapec
Foeaminiferi
Cale. ransotossit
Sponge ipicubes

-8e

TonE-._3

S19 ALIS
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SITE 615 HOLE CORE 43H CORED INTERVAL 3693.1-3702.6 mbsl; 408.2-418.7 mbst SITE 615 HOLE CORE_44H CORED 'ILITEHVQ 3702.6-3704.6 mbsi; 418.7--420.7 mbst
H FOSSIL H FOSSIL
v |B CHARACTER | « |2 CHARACTER
8 |=ulel= § z| = 8 lzuleln 4
A EHEIE L E 218 GRAPHIC E o er |52 28 gl g GRAPHIC
Z 53 H g H g 5 E uthoLogy | S El LITHOLOBIC DESCRIPTION 1 E :_E E § S 5 E LITHOLOGY gi L LITHOLOGIC DRSLRITTIN
¥ HHE il % Sk g1 5] 5[218] (]2 F
SR HEIEE g 5 El 2 g HE E i
EHEIEIE 5 = |2|2|3(5 3
- 7 AN
Distunted muddy top over & full cors barmel of soupy uity =|FG TC | [As5 MUD, daek olive gray (5Y 36/1-5Y 32} with 1t bhebn
05 sand o wandy it highty distuebed by How-in g and lamanae, Saction 1, =20 cm s 8 graded, “dirty”
£ = silny mud tusbidite
1 SMEAR SLIDE SUMMARY (%) g |- 3
8, 130 2 |e3 SMEAR SLIDE SUMMARY (%)
1. 1] - 1,17
Taxiure I e D
Sand 15 z Teture:
S a0 Sanit &
Clay Ll Siie 50
Compuitie: Clay 45
[+ T T 57 Compaution:
Faldigar 25 Quarte %
Mica T Feldipar 8
2 Heavy minesals 8 Mica T
Clay ] Haswy minerats T
Carbonate unspee. 5 Clay a5
Cabe. nannolossids T Pyrite T
Catbonate urspee. 20
.E-QFHONATE BOME DATA: Cale. nannofosin T
B, 7072 em = 0.0% Plant delwis agnite] 1
Alvgred minaraly 3
3
g
§ SITE 615 HOLE CORE 45X CORED INTERVAL 3704.6-3712.1 mbsl; 420.7-428.2 mbst
¥ | bt Bl
i Ew E FOSSIL
& TER
g = CHARACTER |
£ T §- 53 2] 21% g| g GRAPHIC
|85 = E3 =
3 v g 52 ; z E E LITHOLOGY s LITHOLOGIC DESCRIFTION
g2 7583 ; “@l= HEE
. B AHHEHE TEE
= [2|2|2]|&8
ot 1 eeo .
= @ I Recowired 8 couple balls of MUD from the Core Catcher.
o Fest of core is empty
i £
. } SMEAR SLIDE SUMMARY (%),
£ ce
L s
i Taxiure
. 2l Sand 25
5 Sily 45
Clay an
Compaosition:
Chaartz 47
Faltiupiar i
Mica T
Heavy mineals 3
Clay 30
Carbonaty umipec. 20
Piant debriy 1
&
|+




£9C

615 HOLE CORE 46X CORED INTERVAL  3721.6-3731.1 mbal; 437.7—447.2 mbsi SITE 616 HOLE CORE_47%  CORED INTERVAL 3740.6-3750.1 mbsl; 456.7-466.2 mbst
g FOSSIL H FOSSIL
. | CHARACTER » |& | cHaracten
R EMAE zlg 8 |sulela]2 z| e ,
cw £ S G 2 & '
TE|EB|E g § Eld | aimans, 2 LITHOLOGIC DESCRIPTION ‘f'g SR ElE | Shares : LITHOLOGIC DESCRIFTION
< z Nz - "
R HHHARE Bk S aHHHHREE H
E |2 |& H K] % EEE & = g 815 2l
EHEIEE Eal 5 CRHEHEE
= 1 T R v
] : . SAND, SILT, and SILTY SAND turbifites intarbedces
Z |rm| icc SANDY SILT, dack olive gray (5Y 32=5Y 15/2), Includes
o ZIF @ ! il clay chips and indistinct laminae af orgenicich (black " WHh SILTY MUD aid MUD layees.
i : g dinicd ] SAND, SILT, and SILTY SAND turbicktas are of variabls
2|8 = thickness s shown (n “Sedimentary Structuna™ colemn
z |7 BEAR SLIDE SIMMART N E Qllve gray [5Y 4/2), graded, poory-sorted, and |ocally
Yz z cG| 103 = eroasbpdded.
D = z "
;:;m: = i g K SILTY MUD anit MUD interbeds sre thin, dark olrvs gray
.' E,' < W] [5¥ 3725 35/2), and contain tiny bists of lignite and
Site 70 ] uy "t
Clay 5 § i F 5 . bl
Comiiont - SMEAR SLIDE SUMMARY [%]:
Qumie . 1.4 2,67
Feldipar 15 . D
Mica 1 cC —
Heavy minesraly 2 = @ : 1 :;:"‘- i &
Clay 5
Wolcanic gl T ;‘; ': 7:
Carbongte umipec. 25 Cm:mn-mr
Fonaminitert T
Cale. nannotossds T O‘“Ftlm“ x ?:
Piaht et ? Hesvy minarah 3 5
Clay - 5
CARBONATE BOME DATA:
*gC, 1B em = 0.5% \"olunl:';t:!uu _: 1
Pytitefopaques 7 4
Carbonale unigme. — 20
Faraminiters - T
Caic, nannafomsils  — T
Plant debris - T
CARBONATE BOME DATA:
"1, 282 em = 0
2, 24=-2Gcm = 40%
SITE 815 HOLE CORE 48X CORED INTERVAL 3759.6-3769.1 mbai; 475.7—-485.2 mbaf
H FOSSIL
- = CHARACTER
é- g“‘.i-l ! 2 gl g GRAPHIC
1z |ES|E E H HE LITHOLOGY LITHOLOGIC DESCRIPTION
N HHEHRUE £5H
R -
L - HEE E
® | =|a 3
= ea ccl =
g ]— —l Four em Care Catcher sampte only.
=&
2 3 0-2cm; SILTY MUD, dark olive gray [6Y 3.5/2), “dity”,
i E - and lignitic. Depotiter during Ericion Zone .
N =
N Ce 24 cm: NANKOFOSSIL OOZE, light gresnish gray
Lol {BGY /1) Deposited during Ericson Zone X
Shipboard scisntsts interphet tha nennofouil sor
recovered in the Cose Catcher 1o hve come from rhe
hase of the cored interval, contiguaus with the
naninolossl 007e (ecoverad in Core 48 below, The
top af the calearsous oore therafare ooours 01~ 4852
mibst (see site chapter for detaill.
SMEAR SLIDE SUMMARY (%):
oC3
;:::,m- T Pyrite/opates T
it 10 Carbonate urspec. 10
Clay ap Foraminiters T
Compoalifon: Cale. nimrmulu o
Ouartz T Soonge soicube T

S19 LIS



SITE 615

NYW.M
2218

m mm.wnmm g "HEE L rEREREE

£ patils _x

£ mWWWMm ieio 288 Lr-R2804
I S O T g
g
&
m o] © . E S R
e I T rrrrrTIrrTrreri b CEFEET
gz HHHHHHHHH A 4T T
g ok ._ﬂ._.:._t._._.m._ L._._ ;._i._.* .}._._ ._r._._._ _;._._._:._._ﬁn._L._4._._._¢.4_._P._._._L,_._._)_._._.,._L_._._._A._._._._._A._.;._._4._._._.w

iz L,_L._.,._L_._..._._._f{._ﬁ._._._._._._._._.:._.ﬁ._ ﬂ._.:{._{._.ﬁ._. _._._._._._._._&._n._#.}{;._.}%._._._._._._.E,_L._,*._Pr._L .*._L._{._‘_.
m : L_n_.nﬁ._..lmﬂﬁ_l_ﬁh* _l___.n_nm n__‘-__ld_-lﬁ:l‘_l__ _nm_-_ _1__1-__.#_11_ Jm_nﬁ_ﬂ__-m_nm_n__m.nﬁ__u l_n___;h__..ﬁ.n_&__l__ﬂ__n_ﬁlmm.__l__.lﬂ_...._.._qn_h_x _..__t__.n.__‘.
s SHILIWN a =
g MOLLD3S - ~ ™ - - o ~| 8
i —
m Fm SUSSOIONNYN | m m_
| SHAAMIRY HO 4 E - B
m u_xﬁzwu_,__wwwhmc.m ik ‘“!hww...m._“z
ﬁ LinNn L= LI
5 HOOH — FWIL 4

m §3  jex °m8 ~h.g-2-eug
|- WIZE 3%, ceg ., e g, 3
; 3 Bzs=* 3 A z5
g = g8s¢ 3 P giffi: 18
Z $813 3 5, By .spiidl )
H $§:3 B E3s83d43332337 53
g
g
3 i . H ) i [ 2] Il B
E— N ——————— T P R T e P e T ST
8 N 3| EEREREREERIIERER g RER IEEERRERERRRER
8§ & Luﬁ_ﬁmﬁ%uu}ﬁ{ mﬁiﬁﬁ AT R

38

g2 A4 AAA A AAAAAAAHAAAA A A AAAA A fAAA A A [ A A A AL A4
3 4 L._L._L._A_h._k._n_._._ Addd444]]444 ._._L._L._._._T 14444 44 ._L,r.ﬁ_l{u AdpAdd444 ]
i Sisian _._.W __D__.___.__"_:_:. rryrrreyees .___________._._._l_:___ __:_._..__: Tl
m NOILDIS = = o ” - w o ~ ﬁ
EMMME(EH_-_H(““
g~ 3F B : B
m xuoh-w:wir—

264
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SITE 616 HOLE CORE 51X CORED INTERVAL 3788.1-3797.6 mbsl; 504.2-513.7 mbst SITE 615 HOLE CORE 52X CORED INTERVAL 3797.6—3807.1 mbsl: 513.7-523.2 mbsf
E FOSSIL o
g FOSSIL
« |5 CHARAC nn_‘ z GHRRNCTER
g l=.l%] B z| w = |3
S. |Bu|8)|3|% gl = GRAPHIE § SulBl2]2 gl & GRAPHIC
T 5 'i§ H § § £ & | umoloey 5 LITHOLOGIC DESCRIPTION A EHE |3 = N LITHOLOGIC DESCRIPTION
= - o
S AHHH RN +TH HHEHHBEE + T
A k] £ E s § F |z E = %
EMHEHEE B ERHEHE 3
2 e e I
_—i.vL.l_“__L_ "l FORAM NANNOFOSSIL DOZE, gray (5Y 5.5/1) and ; = jl-..J.-‘“J..-I-.I. | Section 1: NANMOFDSSIL OOZE, coler srades down
= 1 [osdL, = " homogaisoi s £|ac|ae s Bgpep Lipnett Sourry sacsion from Night gray (TOWR 7/1; 0-30 cm) o light
2 (i g =te, 5% ol T o Drownish gray 12.5Y 62— 10¥R 662 30— 116 am} 1o dark
=z o ] S g & Note; this core had to be heated, beaten, and extiuded out L ; 1 il p] Fopm B = [ wriyiih (HOYR 4/2: 115124 em),
';} —J__LL-I__A_" of the cors barrel As a tesult, the sedimant | quite g "3 ""_;_"‘.l_"' |
5% “n’—J'_l_“‘"L‘I" . theformed s the sections sne not cul i standard 160 cm 8 w 1.0-:L'_|_"'J._'I'-AI:| ' Cara Catchars CLAY. Durk alive gay [10YR 3/2) with
Nz z et S LT lengths — section numbers and lengehs wee indicated in g 3 AG _L‘_l."'_l_’J"_I_ | 8 Taiost, wavy, dicantinugus laminas
sy B Pl e E “Section” calymn &z AG . -
= 2| I, = = ) SMEAR SLIDE SUMMARY (%11
1 o T {1 Core Cateher contains NANNDFOSSIL DOZE with clawts 5 iR T . LD 180 1,123 ©C 10
L of wd cl {ay, chett, and white rannofosil ooz ik - 2 = : 4 . 4
e rud clay, green clay, chert, ite nannolosnil ooze i o o o o
e R Tewmure:
W Sl Bl SMEAR SLIDE SUMMARY (%] Sars T 1 0 o
b Pl el 380 cct ce siit o W w0 5
A P P o M oy a8 B 9
_'J_.I_A-.I_ I Toxtury: Comgusition:
o i Sad [ 1 ] Quiarte T - - -
3 = _I_'L J'-L:l St 35 a [} Mics T T T =
L . Clay s %0 e Wowy monmai — - T -
Ju L L Clay - 20
'.I_J"..I_J-_J_‘ I L : Pyrite T - - -
P " = - T Carborate unspee.  — - 2 0
- il Lt 2 15 2 7
pl Bl Wy Foramnilers 2 3 2 -
" —J-_L—‘-_I_—l-y Foraminile . - Cilc nmnofouiln 98 96 96
§ s ¥ Sl Sy ¥ Calc mannotomi 78 -3 100 Socrge whouies T =
g i R T, B -7 B
i bastam B e | CARBONATE BOMB DATA kb
= 4 :J_J__L._L__._'r *2,0-11cm = 61.0%
IR
b Pl
o 1 Tyt Mgt i
] oy
g [ il BV
pe At et W
G T By
S el Bl iy &
5 ) g ol Gl |
B i
_J-.L-L..I.._.-"
= I gl gl &
S (AR i o5
g | g Bl Sy |
RE oy Sy W
-J__l_.l_-‘_.l."'
gu Iy AT
& 4 .L‘l‘t""
TR Baa i
B ! Bl Ui
qu 4._‘1" _‘_J.'r
B ey Ty
il
2 Mgl gl
8 s B Bl
o g Sy
joy
i | gl K
7 ] L.J_ T
e S Sot Segy
_J__I_.I_J__l.
J T
:J_-LJ_ _L.'I'-r
AL
8 [ I I .
= I IR
= " = ' fed i -
acas el Fomena] | [*
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SITE 615 HOLE A CORE TH CORED INTERVAL 3285.9-3291,6 mhbsl; 0.0-5.6 mbsf
H FOSSIL
T
« |3 CHARACTER
g |zulela]: HE
S5 §s HE E|E | Shistose LITHOLOGIC DESCRIPTION
wo|ZN|zZ| 2] = w 2
A HEITHHBEE &
=18 |z HEIE 5
a el g ) 3
~ Care Catcher coruits of very defarmed, dark grayish
i trown IOYR 4/7) MUD with discontinuous, hin il
65 Laminas. Silt laminse are very dark grayah bown
1 7] (25Y 12}
10 SMEAR SLIDE SUMMARY (%)
. cc.zm
] D
. Texture:
- Sand o
3 il 30
3 Clay 7
= Compositian
3 Quartz 5
2 — Mica T
= My minealy 5
- Clay 0
| 57 Palaganite T
k2 Carbonate urspec. 15
] Calc. pannafossits 8
D Digtom T
. Praet detarin T
3 0
4 =
] [T}
| - {lal

SITE 615 HOLE A CORE 2H CORED INTERVAL 3201.5-3296.8 mbsl; 5.6-10.9 mbsf
H FOSSIL
x |§ | _cHARACTER
g Sull gl g GRAPHIC
i 5|k =4 i & LITHOLOGIC DESCRIPTION
1E|55]E " 5| E | umhology |, -
HEHHEHEEE 4 FH
g R : feds
s |8 5 B
= Cosn Catcher camists of very dark alove gray (5Y 36721
7 SILT grading upsoction to SILTY MUD
05—
1 SMEAR SLIDE SUMMARY (%)
1 ] CC. 186
. o
1-0: Tewture:
] Sand 10
. st 80
Clay 1
7 Conmposi i
] Cuarte 63
— Feldspar &
= Mica 2
2 & Heaey minerals B
a Clay &
] Pyrite T
-1 Micsesnodules T
] Wi Carbonate unspec. 10
— Cale. nannafossily
= Plant disteis 4
-] Alvored minaraly w0
a .
el ]
I o
SITE g15 HOLE A CORE 3H CORED INTERVAL 3300.9-3301.4 mbsl; 15.0-15.5 mbst
H FOSSIL
§ 3 | CHARACTER
MEE HES
se HH H § 2| s LITHOLOGIC DESCHIPTION
dm| z o
w3 g wl ¥
2 E H g W
= HEHHE
5 ||z a2
Icc
Core Cotcher commts of dark olive gray (BY 3/2-6Y 35/2)
MUD with & layer of dark afive gray (BY 352} SILTY
MUD inbetween. SILTY MUD is very poorly sodted,
“dirty™, and containg a ot af lignite and woady material
SMEAR SLIDE SUMMARY 1%):
cc, 10
D
Texture:
Sand mn
S 50
Clay 30
Companition:
Cuartz 0
Feldspar 5
Mica 3
Heawy mineray 3
Clay a0
Glauconite T
Pyrite T
Micronadules T
Carbonate unspec. 15
Foraminilers T
Cale. nannotossih T
Plant detwis
1* woody] 4
Afrered mincrah 10

S19 21IS
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615 HOLE A CORE_4H CORED INTERVAL 3306.4-3306.7 mbsl; 19.5—20.8 mbaf SITE g15 HOLE 4 CORE  5H CORED INTERVAL 3314.8—3324.1 mbsl: 28.9-38.2 mbsf
= FOSSIL g FOSSIL
§ g CHARACTER = g ,_.C"“““E‘
A1 E z| m g |z H [z
S, |Bu(E| 23 Sl | crarwic ETHE 5
HEHE E H £| & | Utwotoay LITHOLOGIC DESCRIPTION TE|EE| E - El 2 Fsis ol LITHOLOGIC DESCRIPTION
R HEE IR EE BoER 2 wS|ENIZ 0|2 2 BEER e
205 |3[8]8]2 E i R HEE HEEE EEER S
e |5 = = E g
RHEHEHE 3 FRHHEHE FEH
] Corw Cotehes conists of dark olive gray 15Y 3/2) 3 Core Catcher consists of intarbedded SILTS and SILT:
= 1| structurelen, Wightly sougy, vy poorly weted SILTY LAMINATED MUDS, dark ofive gray (5% 3/2),
W e SAND. 0.5
= 1 SMEAR SLIDE SUMMARY (%):
SMEAR SLIDE SUMMARY (%) T cc. 10
- ce.1o 1.0 o
» o -1 Texture:
Toture: ] Sand 0
Sandt a0 | Sitt %
Si ki m Clay ™
Clay B = Compasition:
Compasition 1 Quarts ]
[+ T+ BE - Feidspar T
Feldspar 3 = Mics T
Mica 2 2 2 Hewy minarals T
Clay 5 Clay 75
Glatscoriti ¥ -3 Palaganite T
Pyiite Y . Pyrite T
Carbonate unipec. 16 = Micionadules T
Foraminifan ¥ = Carbonats unspec 13
Cile. nunnofosia T . Cale. nannotossils 3
Flant deteis T = Plant dutwis T
Altered mineraly ™
anl roch -
fragments 20 3 - farc]
4 :
-
=
s| 3
cC 3
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SITE 615 HOLE A CORE 6H CORED INTERVAL 3324.1-3333.4 mbsl; 38.2-47.5 mbsl SITE 615 HOLE A CORE BH CORED INTERVA 3342.8-3345.8 mbsi; 56.9-59.8 mbaf
g FOSSIL o FOSSIL
5 % CHARACTER - 5 CHARACTER
8, |5ulE] 212 z| e 2, |E2(2|2 gl g
SE ES £lg|z E E Forieraiys 8 = LITHOLOGIE DESCRIPTION = EHH ] é g E Rt taly o LITHOLOGIE DESCRIPTION
£> (€75 212(8] (%) ® £ FE CEAHEE I FFE
CRER L FEH R HEEE % §
5 |E]2|2|5 E ERHE HE 3
= Core Cateher consists of dirk olive gray (BY 3020, Core Catcher corais of olve gray (5 4/2 aiictureles,
! “diery™ SILTY SAND. An indistinct. black [5Y 2.6/2) 3 slaghtly stupy, vory poorly sarted SILTY SAND.
05— bigite and plantorch Liyer oo ol Gore Catcher, 05
Bom 5 SMEAR SLINE SLMMARY [%):
1 = 1 cc, s
] SMEAR SLIDE SUMMARY (%): - ]
o ce. o 19 Texturo:
i _— [ j Sardd ]
1 Tantiare: = kel Sint 2%
Saril BE Ciay Ll
= St a0 a Comupositas
. Clay 5 = Ouats a5
e Composition 7 | Fuldsgar 2
— i 1t 1] = | Mica 1
2 1 Feidspar 8 o Heavy mineils 1
7 Mica 2 . Clay 5
— Heavy minaraly § = Glauconine T
] Clay B e Pyritatopaduin 1
&c] | sl Cathonats uipec. 15 Carborate unges. 15
Focaminifers T Faramnifeen T
Cale. npnnofouisy T Cade. sannalossly T
Plant delu s T Puanit debwit T
Altored mineials 15 Alteted mwrals 10
SITE g15 HOLE A CORE 7H CORED INTERVAL 3333.4-3339.4 mbsl: 47.6-53.5 mhsi SITE 615 HOLE A CORE 8H CORED INTERVA 3362.2—3354.7 mbsl; 66.3—68.8 mhs!
2 FOSSIL 2 FOSSIL
= 1% CHARACTER = | CHARACTER
g (zule[z]2 2lg - EMAEE E| & =
S 1EHEHE g 2 E u'?,m;:gg‘ 5 LITHOLOGIE DESCRIPTION GE 2z 8|3 £l e Pttt g LITHOLOGIC DESCRIPTION
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SITE 615 (HOLE 615)
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SITE 615 (HOLE 615)
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