14. SITE 616!

Shipboard Scientific Party?

HOLE 616

Date occupied: 11 October 1983, 0745 LCT

Date departed: 14 October 1983, 0930 LCT

Time on hole: 3 days, 2 hr.

Position: 26°48.67'N, 86°52.83'W

Water depth (sea level; corrected m, echo-sounding): 2983
Water depth (rig floor; corrected m, echo-sounding): 2993
Bottom felt (m, drill pipe): 2998.9

Penetration (m): 371

Number of cores: 34

Total length of cored section (m): 307.8

Total core recovered (m): 143.38

Core recovery (%): 47

Oldest sediment cored:
Depth sub-bottom (m): 371
Nature: Clay
Age: Pleistocene (Ericson Zone Y)
Measured velocity (km/s): 1.70

Basement: N/A

HOLE 616A

Date occupied: 14 October 1983, 1917 LCT
Date departed: 15 October 1983, 0726 LCT

! Bouma, A. H., Coleman, J. M., Meyer, A. W., et al., Init. Repts. DSDP, 9%: Washing-
ton (LS. Govt. Printing Office).

Addresses: Arnold H. Bouma (Co-Chief Scientist), 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 7‘?13-6}: James M. Coleman (Co-Chief Scien-
tist), Coastal Studies Insti Louisi State Uni y, Baton Rouge, LA 70803; Audrey
W. Meyer (Shipt 1 Sci R ), Deep Sea Drilling Project, Scripps Institution
of Oceanography, La Jolla, CA 92093 (prcuent 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, Department of Omnoynphy. Texas A&M University, College Station, TX 77843; Rich-
ard Cy Pal gY S Chevron U.S.A. Inc., 935 Gravier Street, New Orleans,
LA 70112; Michel Cremer, Département de Géologie et Oc.éanugmph.te Université de Bor-
deaux I, Avenue des Facultés, 33405 Talence Cedex, France; Laurence 1. Droz, Laboratoire 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 ULS.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, mowzs Suzanne O'Connell, L t-Doherty Geological Observatory of Columbia
University, Palisades, NY 10964, ddi Ocean Dnlhns Program, 500 University
Drive \\w Texas A&M Ummuly 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 SE14 6NW, United
Kingdom, (present address: Department of Geology, University of Leicester, Leicester LE1
7RH, United Kingdom); Claudia Schroeder, Department of Geology, Dalhousie University,
Halifax, Nova Scotia B3JH 315, Canada; Charles E. Stelting, Gulf R h and Devel
Company, P.O. Box 37048, Houston, TX 77236, (plesenl. address: Chevron Oil Field Re-
search Company, P.O. Box 36506, Houston, TX 77236); Dcmk A. V. Stow, University of Ed-
inburgh, E.dm.burgh EH9 3JW S i, United Kingd dd Geology De-
partment, Uni y of Nottingh Notti NG7 2RD, Uml.ed Kingdom); William E.
Sweet, Mineral Manasernenl Service, PO Box 7944, Metairie, LA 77010; Andreas Weizel,
Geologisch hes Institut der Universitit, Sigwartstrasse 10, D7400 Tiibingen,
ch:ral R:pubhv: of Germany; and Jean K. Whelan, Chemistry Department, Woods Hole
Oceanographic Institution, Woods Hole, MA 02543,

Time on hole: 12 hr.

Position: 26°48.65'N, 86°52.86'W

Water depth (sea level; corrected m, echo-sounding): 2983
Water depth (rig floor; corrected m, echo-sounding): 2993
Bottom felt (m, drill pipe): 2998.9

Penetration (m): 132.4

Number of cores: 4

Total length of cored section (m): 38.4

Total core recovered (m): 24.21

Core recovery (%): 63

Oldest sediment cored:
Depth sub-bottom (m): 132.4
Nature: Clay
Age: Pleistocene (Ericson Zone Y)
Measured velocity (km/s): 1.78

Basement: N/A

HOLE 616B

Date occupied: 15 October 1983, 0825 LCT

Date departed: 16 October 1983, 1445 LCT

Time on hole: | day, 6 hr.

Position: 26°48.66' N, 86°52.85'W

‘Water depth (sea level; corrected m, echo-sounding): 2983
Water depth (rig floor; corrected m, echo-sounding): 2993
Bottom felt (m, drill pipe): 2998.8

Penetration (m): 204.3

Number of cores: 22

Total length of cored section (m): 143.2

Total core recovered (m): 113.74

Core recovery (%): 79

Oldest sediment cored:
Depth sub-bottom (m): 204.3
Nature: Clay
Age: Pleistocene (Ericson Zone Y)
Measured velocity (km/s): N/A

Basement: N/A

BACKGROUND AND OBJECTIVES

Site 616 is on the eastern margin of the modern Mis-
sissippi fan lobe in 2999 m of water. The site is approxi-
mately 195 km north of Site 615. Walker and Massingill
(1970) mapped and described, from 3.5-kHz data, a large
area of slump deposits; Site 616 is located within their
slump mass.

The main central channel of the youngest fan lobe is
located about 50 km south-southwest of the site. Based
on seismic data, it was anticipated that sediments be-
neath the “slump deposits” would represent fine-grained
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SITE 616

oyerbar;k deposits or thin—be_dded “interchannel” turbi- Table 1. Site 616 coring summary.
dites laid down on the margins of a fan lobe.

Only sparse high-resolution data are available in the ((r)aaclf Depch from  Depth below ur::tdh Logth ~ Assiss.
T T TH . . ri oor seatloor col recows recov
vicinity of the drilling site. The sub-bottom 3.5-kHz pro- Core®  1983) Time (m) (m) (m) (m) (%)

filer records show little or no penetration with the ex- —
. . . . Ol
ception of a few isolated dipping reflectors. Deep-tow
4.5-kHz records acquired approximately 20 km west of M0 e wsodoles 61156 55 &1 %4
the site (in the same “slump deposits™) also illustrate L i I MUne el 4 m .
dipping reflectors. However, they appear to be concen- sH 11 2145 3033.5-3043.1  34.6-442 9.6 9.20 9%
trated within certain sections, giving the appearance of S 0 TN Yuieds nEgd i5 2w A
i i i - ir- 8H 12 0040  3062.3-3071.9 63.4-73.0 9.6 4.01 42
multiple sequences of slide blocks. Single-channel air - 12 iow Jemsamie  Gend o8 o 5
gun records illustrate a transparent zone, some 109 m I0H 12 0229 3081530911  82.6-92.2 9.6 .68 "y
thick, overlying high-amplitude discontinuous reflec- b B P e inrmes ~ 2 8
tors. Individual reflectors are extremely difficult to cor- B B g aEahs e 00 2
relate and only sets or packages of reflectors could be X 12 0905 3122.1-31317  123.2-1328 9.6 0.01 ir
traced within the area. The base of the modern fan lobe i b B Susirs wtiel & im w
i i Wash 12 3147.9-3150.9  149.0-152.0 L i —
lsozi’:lz F&gﬁpl())\z;?; SeaﬂOol’, accordlng to common depth 1TH 12 1215 3150.9-3156.2  152.0-157.3 5.3 5.05 95
. Wash 12 1156.2-3160.5 157.3-161.6 _ — —
P - 3 * . . 18H 12 1320 3160.5-3164.4 161.6-165.5 39 3.85 9
Site 616 was drilled to satisfy the following objec- Wah 12 3164431701 16551712  — i Z
tives: 19X 12 1438 3170.1-3179.6  171.2-180.7 9.5 ir 0
. . 20X 12 1605 3179.6-3189.1 180.7-190.2 9.5 0.83 9
1. To determine the nature and thickness of the up- AW 12 1750 3189.1-32082  190.2-2093 9.5 4.08 3
per seismically transparent unit (“slump deposit”) and WW 13 s mTeomes mbsanl o6 e 17
1 1 1 24w 12 2230 3246.6-3265.8  247.7-266.9 9.6 248 26
L?n aljiis: r;t:;; tnature of the mechanism responsible for its HY OB EE e i & 8
y 26X 13 0200  3285.0-3294.6  286.1-295.7 9.6 L2 13
: : . : 21X 13 0332 3294.6-3304.2  295.7-305.3 9.6 1]
2. To obtain sedimentological, paleontological, geo- 28X 13 0550 3304.2-3313.8  305.3-314.9 9.6 365 38
i 1 1 1 29X 13 0700  3313.8-3323.2  314.9-324.3 9.4 0.14 |
chemaqa!, and geotechnical properties of the:_ sedlrne:_lts 4% B yhiaue dane M o o0
comprising the lateral margins of a fan lobe in the mid- 31X i3 0550 iﬂi‘&‘;i‘s‘f'? iiiTi;‘ii 3'; 32? 1 og
dle fan area, and WX 13 1255 313606 3243617 93 5.03 54
3. To determine the nature of the boundary between MX 13 M5 3360.6-3369.9 361.7-371.0 9.3 .19 B
the modern fan lobe and the underlying lobe. 7.8 14338 a
Hole 616A
OPERATIONS Wash 14 2998.9-3033.5  0.0-34.6 — - —
IH 14 2145 3033.5-3043.1 34.6-44.2 9.6 0.38 4
Wash 14 3043,1-3102.5 44.2-103.6 — — —
HOIe 616 2H 5 0033 3102.5-3112.1 103.6-113.2 9.6 7.83 82
. . . 3H 15 0135 3112.1-3121.7 113.2-122.8 9.6 8.57 B9
The drill site is located about 288 km southeast of the 4H IS 0530 3121.7-31313  122.8-1324 96 7.3 7
tip of the Mississippi River delta. The transit from Site B4 2421 P
615 was made in 11% hr. and a beacon was released at Hole 6168
0745 hr., 11 October. After an additional 1% hr. of pro- GAE R RN G A %
filing, the vessel returned to take station on the beacon H 15 0940 3006.5-3016.1  7.7-17.3 9.6 9.57 %
E]
1 1 H iH 15 1040 3016.1-3025.7 17.3-26.9 9.6 9.07 94
Wh;f}} was functioning perfectly. aH 15 123 3025.7-3035.3  269-36.5 96 a2 %
(0)'4 i i SH 15 1220 3035.3-3044.9  36.5-46.1 9.6 8.63 90
ollowing the pipe trip, t'wo unsucces_sful attemPts pi 12 PR R e i et n
were made to capture the sediment/water interface with 7H 15 1430  3054.5-3064.1  55.7-65.3 9.6 499 52
the advanced piston corer (APC). Both core barrels were oAy uR Geel ) BAnr i 2 4
recovered without core and with the breakaway piston HL B N Sy M 5 s 2
head resting at the bottom of the liner. The first barrel Wash 15 3096.4-3102.5  97.6-1037  — - =
stroked to 3000.5 m and had traces of sediment on the YR D AN aaaied v 2 e B
core catcher. The second extended to 2997.5 m and was WLOH aw SRS Bk M &7 n
recovered without a trace. For the third attempt, a fixed 4H 15 2250 31217-31261  1229-127.3 44 431 98
H 2 : et ‘Wash 15 3126.1-3131.3 127.3-132.5 - - -
g:gs;gr; headT :a; installed, and the bit was positioned at BSH. 15 003 3SAaIM4 DRSIME 3 304 %
.5 m. .5- 3 Wash 16 3134.4-3140.9  135.6-142.1 = >
© 5 0 c-orer reco\"ered 6 I m Of SO aﬂd 16H 16 0210 3140.9-3147.9 142.1-149.1 7.0 2.80 40
water depth was established at 2998.9 m (compared with Wash 16 3147.9-3150.5  149.1-1517 - e -
o 1TH 16 0325 3150.5-3152.4 151.7-153.6 1.9 1.87 98
2983 m precision depth rec‘order c‘:lepth) (Table 1). Wk 1§ 352431600 15361612  — B =
Good results were obtained with the APC through IBH 16 040 36001645 16121657 45 4.26 .
. Wash 16 3164.5-3169.5 165,7-170.7 — — —
clay and silt to about 75 m sub-bottom, where recovery 1I9H 16 0600 3169.5-3172.4  170.7-1736 2.9 274 94
dropped to about 50%. The APC was replaced by the o R e Ml EEE N o m
extended core barrel (XCB) system at 104 m sub-bot- Wash 16 3179.5-3188.6  180.7-189.8  — = =
P 21H 16 0835 1188.6-3193.6 189.8-194.8 5.0 4.83 97
tom, but four consecutive cores produced a total recov- Wash 16 3193.6-3198.2  194.8-199.4  — i =
ery of only 1.36 m. Three APC cores then achieved about R U6 ;. NN 19423 49 Ade 2
a half stroke before a withdrawal overpull of 95,000 Ib. i s ”
again prompted a switch to XCB coring. Two consecu- 2 H following core number indicates hydraulic piston core, X indicates extended core barrel, W in-
tive XCB cores yielded only 0.83 m of sediment. With Shemce NN Fow:
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recovery low, the XCB was retrieved on each second pipe
joint to 286 m sub-bottom. Continuous XCB cores then
gave increasingly good recovery to 371 m in very stiff
clay. The XCB was then dropped for the final planned
core, and a 40-barrel mud flush was pumped into the
pipe to condition the hole for logging.

As the connection was being made for the final core,
the drill string abruptly became stuck. This was com-
pletely unexpected, as no hole problems had been en-
countered up to that time. Two hours of working the
pipe failed to budge it, and it became evident that the
bottom-hole assembly (BHA) was permanently emplaced.
Lack of bumper sub action indicated that the stuck point
was more than 50 m above the bit.

Because of low core recovery through the lower two-
thirds of the section, well logs had again become in-
creasingly important for the fulfillment of the site’s sci-
entific objectives. The stuck pipe now precluded open-
hole logging, but a through-pipe gamma-ray log could
still be run to delineate the sand/clay boundaries. The
logging sheaves were rigged, and a formation density/
compensated neutron/gamma ray (FDC/CNL/GR) log
was recorded. Surprisingly there were only about 4 m of
fill, and 9 m of open hole were logged below the bit.
The natural gamma-ray curve was quite readable and
was even more useful than had been anticipated.

The severing apparatus was then assembled and run
down the pipe. The primacord charge successfully part-
ed the string in the lowermost joint of 5%-in. drill pipe.
When the logging cable was retrieved, it was found that
the line had parted just above the cable head, resulting
in the loss of the casing collar locator and the shooting
sinker bar assembly.

The drill pipe was then recovered and the severed joint
arrived on deck at 0930 hr., 14 October.

Hole 616A

The second borehole was added to the drilling pro-
gram to obtain an oriented core in a shallow zone of
steeply dipping beds and to recore the interval of low re-
covery from 114 to 142 m sub-bottom in Hole 616.

Assembling and spacing out the replacement BHA
added about 4 hr. to the downtrip time, and Hole 616A
was spudded at 1917 hr. The hole was drilled without
coring to 34.6 m below seafloor (BSF), where the orient-
ed core was desired (Table 1).

The special nonspiraling APC assembly and the pro-
totype gyro orientation tool were then deployed. The cor-
ing assembly was retrieved after an apparently normal
actuation. Disappointment prevailed when the core bar-
rel was found to contain only 38 cm of sediment. The
sticky clay had held the core catchers open, allowing the
core to fall out during retrieval. The misadventure was
compounded when it was found that no orientation da-
ta had been recorded. The wiring of the gyro tool had
been damaged during final assembly. It was further dis-
covered that a pressure case O-ring seal had failed. The
pressure case had flooded and the gyro was damaged
beyond repair.

The hole was then drilled to 94 m BSF, where the pipe
began torquing. A bentonite mud flush freed the pipe

SITE 616

after a delay of 2 hr. Continuous coring began at
103.6 m, but operations were again interrupted after
two cores when the APC became stuck in the drill pipe
as it was lowered for Core 616A-4. Two additional wire-
line trips were made in attempts to dislodge the corer,
but each time the overshot pin sheared and no progress
was made. The APC was finally knocked to the bottom
by pumping a standard inner barrel down the pipe at
high speed. Core 616A-4 was “shot” and retrieved rou-
tinely, and no evidence was found as to the cause of the
sticking. The following core attempt produced an in-
complete stroke indication and no core was recovered.
As this was to be the final core of the hole, no further
attempt was made and coring operations were termi-
nated to maintain the operating schedule. The core bit
was then pulled clear of the seafloor for respudding.

Hole 616B

The final hole at Site 616 was a planned 200-m pene-
tration dedicated to geotechnical purposes. Continuous
APC cores were taken to about 95 m sub-bottom, where
complete stroke of the corer was no longer achieved (Ta-
ble 1). Coring then continued in the APC mode, with
uncored intervals drilled off to maintain the operating
pace of one pipe connection per core. At 165 m sub-
bottom the withdrawal overpull following Core 616B-18
reached 90,000 1b. Coring force was reduced somewhat
for the remaining four cores by using 1% shearpins in-
stead of the maximum three. Overpull then remained
within operating limits to the total depth of 204.3 m
sub-bottom (3203.1 m pipe depth).

Excessive torque was required to rotate the drill string
on three occasions during the coring of Hole 616B. In
each case, operations were interrupted to flush the hole
with bentonite mud and the hole trouble disappeared.

After a routine pipe trip, the vessel got under way at
1445 hr., October 16.

SEISMIC STRATIGRAPHY AND ACOUSTIC
FACIES

Site 616 is located near the northeastern margin of
the modern fan lobe, about 50 km from the main leveed
channel. The base of the modern fan lobe, marked by
seismic Horizon “20,” (introductory chapter, this vol-
ume), is about 210 m thick at this site—only slightly
thicker than on the lower fan. One of the main objec-
tives for this site was to drill through the large subma-
rine slump deposit defined by Walker and Massingill
(1970).

Relatively little seismic-profiling data is available for
defining drilling objectives because no detailed site sur-
vey was conducted. Final selection of this site was based
on Line 22 of the 1981 U.S. Geological Survey Cruise G-
81-7 (Figs. 1 and 2).

Seismic Stratigraphy

The seismic characteristics near Site 616 are shown in
Figure 2. The air-gun seismic reflection profile reveals
few distinct seismic facies. The most prominent is the
relatively transparent zone in the upper part of the sec-
tion (generally above 4.18 s). The section between the
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SITE 616

Glomar Challenger
site survey

to Site 615

o L
26 87°W 86"

Figure 1. Map showing seismic survey tracklines near Site 616 and lo-
cation of seismic profiles shown in Figures 2 and 3.

transparent zone and seismic Horizon “30” is generally
devoid of any prominent reflector horizons. Rather, the
section is typified by a chaotic mixture of continuous to
discontinuous parallel reflectors and semitransparent
zones with short parallel reflections.

The reflectors between the acoustically transparent
zone and seismic Horizon “20” define a southeasterly
thickening of this upper part of the section. This appar-
ent change in thickness may result from differential com-
paction under the wedge of acoustically transparent ma-
terial, which thins from 240 to 75 ms over a distance of

390-2

430

Two-way traveltime (s)

470

10 km. The area of this wedge-shaped unit is included
within the slump terrain of Walker and Massingill (1970).
How much (if any) of this wedge of acoustically trans-
parent material is part of the proposed slump has been a
widely debated issue.

Regional seismic lines crossing this portion of the fan
suggest that the two youngest fan lobes were probably
receiving sediment from at least two different sources in
this region (Stelting et al., this volume). The chaotic
nature of the seismic profile and the interfingering of
minor seismic packages shown in Figure 2 support this
concept.

Acoustic Facies

The 3.5-kHz reflection profile (Fig. 3) shows a pro-
longed or diffuse echo character with no mappable sub-
bottom reflectors. This reflection character could result
from either a slump/debris flow surface or from sandy
sediment at the seafloor (Damuth, 1978; Normark et
al., 1979). The seafloor itself shows local relief of a few
meters in the vicinity of the drill site. About 1 km south
of the drill site, at the abrupt break in slope, the ship-
board 3.5-kHz profile (not shown) indicates that this re-
flection character likewise changes abruptly. To the south
of the break in slope, the more gently sloping seafloor is
underlain by several discontinuous subparallel reflectors
in the upper 15 m (see fig. 6 in Walker and Massingill,
1970). Both the geometry and character of the reflector
patterns are consistent with Site 616 being near the mar-
gin of a slump/debris flow.

One unusual feature of the profile in Figure 3 is that
most of the hyperbolic (“side”) echoes dip westward.

- 400

Figure 2. Single-channel air-gun seismic reflection profile (Line 22, 1981 U.S. Geological Survey Gyre Cruise G-81-7) which passes

about 2 km northeast of Site 616. See Figure 1 for location.
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Figure 3. Shipboard 3.5-kHz high-resolution profile taken on board Glomar Challenger. See Figure 1 for location.

Several of the hyperbolic echoes appear to originate from
surfaces just below the seafloor and are not obviously
related to any seafloor topography. A deep-tow profile
across the slump area about 90 km west-northwest of
Site 616 indicates some of the same sub-bottom struc-
tures that might exist within the upper part of the sec-
tion at Site 616. This profile shows a chaotic assemblage
of sections that have varying degrees and directions of
dip as well as apparently horizontal sections. The struc-
ture in this profile and at Site 616 is suggestive of areas
underlain by a chaotic jumble of rotated slide blocks.

Seismic Stratigraphy Results

There is little correspondence between the indistinct
reflection horizons and lithologic boundaries. The base
of the transparent sequence at 130 to 133 m on the re-
flection profile has no apparent relationship to core li-
thologies or wireline logs. The continuous parallel re-
flectors at about 159 m sub-bottom may be the top of a
major sandy sequence. The cores and the gamma log
both show sand beds first occurring near 154-m depth
in the hole. Horizon “20” occurs within an interval of
limited but sandy core recovery and a sandy sequence is
also indicated by downhole logging. Adjacent seismic
sections show a channel system immediately below Ho-
rizon “20” (Stelting et al., this volume).

The reflectors below Horizon “20” all occur within
mud or silty mud sequences with no indication of major
lithologic breaks in the recovered cores.

Acoustic Facies Results

The lack of sub-bottom reflecting surfaces, together
with the pattern of hyperbolic echoes on the shipboard
3.5-kHz profile, and the mix of sections with differing
dips separated by areas with few or no sub-bottom re-
flectors seen on the deep-tow profile farther west are all
consistent with the structure within the upper 95 m of
the drill hole. The apparently abrupt and random chang-
es in dip within the seismic section support the concept
of numerous individual slide blocks within the acousti-
cally transparent section.

Conclusions

The seismic stratigraphy at Site 616 is not easily cor-
relatable with the core and downhole logging results. No
major lithologic boundaries correspond to the area-wide
reflectors. Only the shallow structure seen in a deep-tow
reflection profile elsewhere over the slump area appears
to correspond to the structures within the upper part of
the drill hole. The base of the Walker and Massingill
(1970) slump was not clearly defined by the seismic re-
flection or core data.

BIOSTRATIGRAPHY AND SEDIMENTATION
RATES

Biostratigraphy

The section penetrated in Hole 616 is Quaternary, cor-
relating with the planktonic foraminifer Zone N23 and
the calcareous nannofossil Zone NN21. The interval in-
cludes the Holocene (Ericson Zone Z; Ericson and Wol-
lin, 1968) and late Wisconsin glacial (Ericson Zone Y)
(see Explanatory Notes, this volume). The warm inter-
stadial of the Wisconsin (Zone X) was not encountered
to a depth of 371 m (Fig. 4).

The Y Zone contains a poorly developed Pleistocene
planktonic fauna in the sand and mud sequence with
some reworked Cretaceous foraminifers and predomi-
nantly Cretaceous calcareous nannofossils.

Rare well-preserved Pleistocene radiolarians occur in
Cores 616-1 through 616-9.

Foraminifers

Foraminifers from Hole 616 are Quaternary, Zone
N23 (Blow, 1969). A warm-water, high-diversity plank-
tonic ooze occurs in the upper portion of Section 616-
1-1. This Holocene (Ericson Zone Z) fauna contains
abundant Globorotalia menardii and G. tumida, along
with associated bathyal foraminifers such as Cibicides
wuellerstorfi and Melonis pompilioides.

The remainder of the hole is late Wisconsin glacial
(Ericson Zone Y) and is composed of mud with some
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Figure 4. Lithostratigraphic summary for Site 616 showing age, core
recovery (Holes 616 and 616A), graphic lithology, lithologic units
and intervals. “W" in core column denotes “washed interval.”
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interbedded silt and sand. The foraminiferal fauna is
generally poorly developed except for the interval from
Cores 616-8 to 616-11, where there is an increase in plank-
tonic and benthic foraminifers with C. wuellerstorfi oc-
curring in Sample 616-9,CC. The cool-water planktonic
foraminifer G. inflata disappears in Sample 616-7,CC,
near the base of the slump deposit. Rapid deposition is
evidenced by the general absence of bathyal benthic spe-
cies and low frequencies of abundance of planktonic
foraminifers. Reworked Cretaceous foraminifers occur
below 30 m sub-bottom (Core 616-4) but are more com-
mon between Cores 616-17 through 616-22 (155-210 m
sub-bottom).

Calcareous Nannofossils

All samples observed at Site 616 are interpreted to be
in the Emiliania huxleyi Zone (NN21) of Martini (1971).
A thin veneer of foraminifer ooze at the top of Section
616-1-1 contains common, well-preserved calcareous nan-
nofossils. This veneer is not as thick or as well devel-
oped at this site as it was at Sites 614 and 615. These
samples are dominated by very small coccoliths, which
can only tentatively be identified as E. huxleyi. Few re-
worked Cretaceous nannofossils are contained in this
ooze.

Reworked Cretaceous nannofossils are the major con-
stituent of the rest of the sediments from Hole 616, indi-
cating a terrigenous source of the sedimented material.
Because of the rapid deposition rate of this interbedded
sand-mud sequence, only trace to rare Pleistocene nan-
nofossils are present in the samples examined. The de-
termination of the presence of an E. huxleyi/Gephyro-
capsa dominance reversal cannot readily be made be-
cause of the sparsity of indigenous Pleistocene forms,
coupled with the dominance of reworked Late Creta-
ceous species. A slight increase in indigenous Pleisto-
cene species is encountered in an interval consisting pri-
marily of mud from Cores 616-8 through 616-10.

Sedimentation Rates

The sedimentation rates are calculated on the basis of
two datums. An age of 0.012 Ma is used for the Holo-
cene/Pleistocene boundary (Ericson Z/Y zonal bound-
ary), 0.085 Ma for the Y/X zonal boundary (see Ex-
planatory Notes, this volume).

A sedimentation rate of 2.1 cm/1000 yr. is computed
for the Holocene. This is a minimum rate assuming com-
plete Holocene recovery (Fig. 5).

The slump feature (Cores 616-1 through 616-11) is ex-
cluded from the sedimentation rate of the Y Zone. The
Y/X zonal boundary was not encountered. By using a
seismic projection to the top of the X Zone (505 m), a
projected minimum sedimentation rate of 555 cm/1000
yr. is computed for the Y Zone.

These calculations are based on nondecompacted sed-
iment thicknesses.

LITHOSTRATIGRAPHY

At Site 616 we recognize two lithologic units in the
371 m of section drilled (Table 2 and Fig. 4). Including
the three additional cores from Hole 616A, recovery was
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Figure 5. Site 616 sedimentation rates.

Table 2. Lithologic units of Site 616.

Lithologic Sub-bottom
unit Sediment Cored interval depth (m)
I QOoze and muddy coze  616-1-1, 0-20 cm 0-0.20
1I Muds, silts, and sands  616-1-1, 20 cm 0.20-371

through 616-34,CC;
616A-1 through 616A-4;
616B-1 through 616B-22

just over 80% in the top 132 m of the section drilled
(Cores 616-1 through 616-11 and 616A-2 through 616A-
4), but only about 23% in the section drilled from 132
to 371 m sub-bottom (Cores 616-12 through 616-34).

Lithologic Unit I: Ooze and Muddy Ooze

This unit occurs as a thin layer about 20 cm thick at
the very top of the section (Core 616-1). It is a yellow
brown marly ooze. The upper 5 cm include abundant
foraminifers and appear structureless and bioturbated;
the lower 15 cm contain irregular silty laminations and
foraminifers are less abundant. This unit passes down
with a gradational contact into Unit II.

Lithologic Unit II: Mud, Silt, and Sand

In this unit, we can distinguish four different facies.
In order of their relative proportion of the cores recov-
ered, these are (1) silt-laminated muds (70%), (2) clays
and muds (25%), (3) sands and silts (beds > 10 cm thick)
(3%), and (4) silty muds (2%) (Fig. 6). The gamma-ray
log run through the drill pipe indicates up to 35% sand
and silt in the section between 150 and 220 m sub-bot-
tom, where core recovery was very low. In the top 80 to
90 m of Site 616, many of the laminae are steeply in-
clined (up to 60°) and sometimes show slide folding and
microfaulting.

Silt-Laminated Mud Facies

This is the dominant sediment type at Site 616 and is
especially common in the upper part of Unit II (e.g., 0-
50 m sub-bottom). It varies from sections with about
10% very thin silt laminae to sections where up to 50%
of the sediment is made up of thin to thick silt laminae.
Between about 50 and 400 individual laminae can be
counted visually per meter of section. These common-
ly occur in units ranging from 0.5 to 8 cm in thick-
ness, with a single more distinct (thicker and coarser)
silt lamina at the base overlain by several thinner indis-
tinct laminae.

The basal silt laminae (1-5 mm thick) are often pla-
nar, or in some cases wavy, lenticular and discontinu-
ous, and with low-amplitude microcross-lamination.
There commonly appears to be a gradation through the
overlying faint laminae into a thin layer of more homo-
geneous mud. This grading may be emphasized by color
variation either from lighter to darker gray or from gray-
ish to reddish. Rare red brown graded mud or clay beds
without silt laminae are also present.

Thick silt laminae and thin beds (0.5-10 cm thick)
occur irregularly throughout the section. They commonly
have a sharp scoured base, and internal cross-lamina-
tion passing up into parallel lamination. These laminae
are often accentuated by compositional variations from
dark-colored lignite-rich to light-colored carbonate-rich
layers. The silt beds commonly grade upward to silty
mud, although the silt/mud contact is sometimes sharp.

The sediments are fine- and very-fine-grained silts,
muds, and clays. They are dominantly terrigenous in com-
position, with only very rare foraminifers, nannofossils,
and radiolarians. Lignite, wood fragments, spores, and
pollen are ubiquitous and locally form up to 5% of the
sediment. Quartz is the dominant silt-sized component.
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Figure 6. Photographs of typical lithofacies at Site 616. A. Muds with
silt laminae and thin silt beds. In this example the layers are steeply
dipping (Sample 616-6-2, 101-117 c¢m). B. Sands and silt beds (Sam-
ple 616-18-2, 63-100 cm).

Clay and Mud Facies

“Structureless” clays and muds are the second major
facies recovered at Site 616, occurring particularly in the
middle and lower parts of the section (e.g., 300-370 m
sub-bottom). They commonly form essentially unbed-
ded intervals up to several meters in thickness with irreg-
ular color variations or mottling and scattered silt pock-
ets and lenses. The facies comprise clays, muds, and
silty muds with between 40 and 90% clay fraction and
almost no sand. The material is dominantly terrigenous
with a trace of nannofossils and dispersed lignite. Quartz
is the dominant, and carbonate a secondary, silt-sized
component.

In a number of cores, the “structureless” muds can be
seen to have numerous very indistinct laminae that are
slightly darker and show subtle grain size and composi-
tional differences from the adjacent layers. The laminae
show some variation in frequency but are commonly
about 2 cm apart. Possible interpretations for the regu-
larly-spaced laminae include: (1) the laminae are entire-
ly the result of coring disturbance, and (2) the layering
reflects an original sedimentary lamination that has been
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subsequently disturbed by coring. There is evidence of
disturbance at the core margins and of possible flowage
and penetration of mud across the core width. Many of
the laminae planes also show indications of shear, prob-
ably caused by rotation during drilling. However, the ap-
parent compositional and textural variations, the wavy
nature and irregular spacing of some laminae, and the
streaking out of the laminae at the very edge of the core
all suggest at least some primary sedimentary layering
was present.

Sand and Silt Facies

Medium- to thick-bedded (more than 10 cm) sands
and silts form only a small part of the recovered section
(about 3%) (e.g., 190-220 m sub-bottom) although, as
noted, core recovery was very low in the sandier inter-
vals. The sands and silts are mostly structureless apart
from a positive grading over a sharp, scoured base. They
range from fine silty sand to medium-grained sand, with
a maximum grain size of 15 mm (Core 616-22) and rare
mud clasts. They are very poorly sorted with subangular
to highly rounded grains and a dominantly terrigenous
composition (quartz with minor carbonate, feldspar, mi-
cas, heavy minerals, and lignite). A few of the thinner
graded beds (5-10 cm thick) in Core 616-21 are also
poorly sorted medium-grained sands with some coarse
sand grains.

Silty Mud Facies

Approximately 2% of the section is represented by
the lignite-bearing, poorly sorted silty muds and muddy
silts. They occur both in thin structureless layers, and in
thicker (up to 50 cm) graded and sometimes poorly lam-
inated beds that commonly overlie coarser silts and sands.
Some of the thicker beds have isolated mud clasts and
irregular concentrations of lignite and silt. They are con-
fined to the middle, sandier part of the section that was
drilled.

Vertical Succession

Good core recovery through the top 130 m of the sec-
tion drilled at Site 616, together with a gamma-ray/bulk-
density wireline log measured through the pipe to a depth
of 250 m, allows us to distinguish four intervals within
Unit II (Fig. 4). From bottom to top these are

1. Interval 1 comprises the lowermost 110 m of sec-
tion from 370 to 260 m sub-bottom. It appears extremely
uniform in the cores and on the gamma-ray log and con-
sists mainly of structureless clays and muds.

2. Interval 2 is a 110-m-thick section of interbedded
medium- to fine-grained sands, silty sands, lignite-bear-
ing muds and fine-grained silt-mud turbidites from 260
to 150 m sub-bottom. There is an apparent coarsening
upward from the base of the interval to about 210 m
sub-bottom. The sand beds are as much as 2.5 m thick
in this part of the interval. This is overlain by a fining-
upward sequence.

3. Interval 3 comprises 85 m of silt muds from 150 to
63 m sub-bottom, laminated with some relatively struc-
tureless thin clay and mud units. The uppermost 35 m
of this interval comprise inclined laminae, and associ-



ated soft-sediment deformation features continue to the
base of Core 616-11.

4. Interval 4 comprises 63 m of silt-laminated muds
and thin silt beds, from 63 to 0.2 m sub-bottom, inter-
preted as fine-grained turbidites (each from 0.5-4.0 cm
thick). There are an average of 150 to 300 laminae per
meter, with an increase in siltiness toward the top of the
interval as shown by the decrease in API values on the
gamma-ray log. Apart from the uppermost 9 m, most of
the interval shows highly inclined laminae and other fea-
tures indicative of mass movement. There is a possible
repeat section near the base of Core 616-2 and top of
Core 616-3. Locally in this interval, the laminae are near
horizontal. There are about 10 changes of dip within the
disturbed unit that are commonly marked by a thin (5-
25 cm) highly contorted zone.

GEOCHEMISTRY

Organic Geochemistry

No significant gas, as evidenced by gas expansion
cracks or pockets, was observed in the cored section at
Site 616 for the same reasons outlined in the Site 621
chapter (this volume).

Inorganic Geochemistry

The observed results, which are described more ex-
tensively in Ishizuka, Kawahata, et al. (this volume), are
summarized as follows:

1. pH values of interstitial water at Site 616 (pH 6.7-
7.2) are slightly lower than those at Site 615 (pH 6.9-
7.8).

2. Total alkalinity (maximum 13.2 mEq/L) of the in-
terstitial water at Site 616 is generally the same as that at
Site 615 (maximum 12.5 mEq/L).

3. As a whole, salinity tends to decrease slightly with
depth. The salinity of Core 616-34 is.32.5%¢ minimum.
This value is similar to that below 353 m sub-bottom at
Site 615.

PHYSICAL PROPERTIES

Wet-bulk density rapidly increases at an average rate
of 0.008 g/cm? - m from a seafloor value of 1.45 g/cm3
to about 1.70 g/cm? at a sub-bottom depth of 30 m
(Fig. 7A). From 30 to 368 m sub-bottom, the wet-bulk
density increases at an average rate of 0.001 g/cm3 * m.

Wet (dry) water content rapidly decreases from a sea-
floor value of 51% (95%) to an average value of 33%
(47%) at the 60-m level and 19.8% (24.4%) at a sub-
bottom depth of 368 m (Fig. 7B, C). The average rates
of decrease are 0.067% (1.117%)/m down to 60 m sub-
bottom and 0.043% (0.073%)/m below the 60-m level.

Porosity values of 72.4% were measured at the sea-
floor. The porosity rapidly decreases in the upper 40 m
to approximately 56% and reaches 40.4% at 368-m depth
(Fig. 7D). Average rates of porosity decrease are calcu-
lated to be 0.41%/m down to 40 m and 0.048% /m be-
low that depth.

Void ratio reflects the same trends as porosity and de-
creases at an average rate of 0.0024 per meter over the
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interval from 40 to 368 m. The average grain density of
the sediment cores is 2.71 g/cm3.

Undrained shear strength (C,) increases in the upper
60 m of sediment at a rate of 1.07 kPa/m. From a depth
of 60 to 368 m the rate of increase is similar; 1.1 kPa/m.
Measured values of shear strength are plotted against
depth in Figure 7E. A plot of undrained shear strength
(C,) versus overburden pressure (o) is shown in Figure 8.
The clays of Site 616 appear to be underconsolidated
(for details see Bryant, Sweet, et al., this volume). This
can be attributed to the high rates of deposition and the
very-fine-grained nature of the clays which have a very
low permeability.

The lowest sonic velocity recorded was 1.477 km/s.
Velocities less than 1.500 km/s may result from inaccur-
acies in handling and measuring and therefore are not
indicative of real velocities. The acoustic anisotropy is
fairly large, with the velocities measured parallel to the
bedding having in general the higher values. The rate of
increase of velocity with depth averages about 0.761 m/
s - m. This is an extremely crude estimate because of the
large scatter of the velocity values (Fig. 7F).

SUMMARY AND CONCLUSIONS

Site 616 was cored to a total depth of 371.0 m below
the mud line. The site is located on the eastern margin
of the modern fan lobe in 2999 m of water.

The main scientific objectives at the site were (1) to
assess the nature and thickness of the “slump deposits™
of Walker and Massingill (1970) and (2) to determine the
sedimentary and biostratigraphic characteristics of the
margin of a fan lobe.

The sedimentary sequence was cored successively to a
depth of 101.8 m with the APC, below which the XCB
was used. APC core recovery was marginally successful,
partially the result of a malfunctioning check valve in
one of the core barrels. Good core recovery was again
obtained with the XCB in the interval from 320 m to to-
tal depth at 371 m. The pipe became stuck at the bottom
of the hole and required severing and loss of the BHA.
A successful gamma-ray log was obtained through the
drill string, providing data on the missing core sections.
Hole 616A was offset slightly and a few cores were ob-
tained of intervals poorly recovered in Hole 616. Hole
616B was drilled for geotechnical purposes and a series
of cores were obtained to a depth of 204.3 m sub-bottom.

The major scientific conclusions are

1. The upper 100 m of the sedimentary sequence is a
slightly coarsening-upward unit in which the maximum
grain size is in the silt and fine-sand range. This “slump”
section consists of several units, each displaying dipping
laminae with dips as steep as 65° true. Variation in dip
angle is common, however, within each unit the dip is
constant. The units are separated either by normally lam-
inated sediments or by disturbed and shear zones. The
deposits obviously represent emplacement by mass-move-
ment processes (slides), but the source of the sediment is
unknown since the entire section is virtually devoid of
fauna. It is possible that the failure is local, since sedi-
mentary characteristics tend to indicate that the deposits
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are fine-grained turbidites laid down as overbank sed-
iments. However, it is also possible that this material
moved as slides from the upper slope to the north. A

high radiolarian content was present.

2. In addition to the mass-movement interval, two
fan lobes were cored, the lower one being only partially
cored. The lower fan lobe displays a coarsening-upward
trend with a minimum of 7% net sand while the youn-
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gest fan lobe (88 m thick) has 33.8 m net sand or 38.5%.
Later reexamination of seismic records indicates that the
deposits cored from beneath the “slump” do not belong

to the same fan lobe as the other sites, but to older ones.

3. Ericson’s Zone Z (Holocene) is less than 1 m thick
and the rest of the core is within Zone Y (late Wisconsin
glacial). The entire section contains sparse planktonic
foraminifers and no benthic fauna is found, suggesting
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Figure 8. Undrained shear strength (C,)) versus overburden pressure (o)
and C,/o versus sub-bottom depth at Site 616.

extremely high depositional rates. One interval, from 65
to 150 m, contains a slightly higher faunal content, pos-
sibly representing slower accumulation rates. Seismic cor-
relation of Zone X from Site 615 to Site 616 is relatively
clear and an interpreted sedimentation rate of 555 cm/
1000 yr. can be made for Zone Y. The high sedimenta-
tion rates and the virtual absence of planktonic and ben-
thic fauna clearly demonstrate that thick sequences of
fine-grained turbidites can be deposited in a short peri-
od of time in a deep-water setting and that low or non-
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depositional periods are too short for the accumulation
of large quantities of planktonic organisms.

4. A successful gamma-log run was acquired through
the drill string as a result of alternating high-gamma
emitting clays and relatively clean sands. The log signifi-
cantly aided in the interpretation of the missing cored
sections.

5. No significant gas, as evidenced by gas-expansion
cracks or pockets, is observed in the cored section. The
difference between the Site 616 sediments (fine grained)
and Site 615 sediments (coarser grained) suggests that
coarser grain sizes are not a significant deterrent to gas
accumulation and that other factors are responsible for
the lack of gas. The absence or near absence of biogenic
gases is probably a result of low microbial activity, low
amount of organic matter, and rapid sedimentation rates.

6. The clays are highly underconsolidated and can be
attributed to the high rates of sedimentation and the very
fine-grained nature of the clays, which no doubt have a
rather low permeability. Shear strengths increase at a
rate of 1.07 kPa/m to 60 m and at a rate of 1.1 kPa/m
to total depth.
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| oo homogerecas ones, Mingt redtish bravwen (5 4741
| aned red [SY 372} iddizod zones; some microtaulted ad
Mo contaried rone.
|
| SILT famnae are thin and thaw typical fine grained
. tebidite struetures. Laminas me inglined jmanimum
. | 667
E | SMEAR SLIDE SUMMARY (%)
] | 4.3
.1 (g~ M
= - Texwure:
- | Sant o
- Sl a5
= Clay [
Compodition
(=TTTERS 75
- Faldapar 1
B Mica 1
x =] T p— ]
= 3 4 Pyriindopatuics 2
E -4 Carborale urigee 16
= Cale: navnolousls T
z | & = | Diatorms T
H E'; =1 1 Plant debwis 3
2 { - —d
El ] LW
£ lud CARBONATE BOMA DATA:
G I *2.90-92 cm - 7%
z -+ | . 6,808 cm « B%
A 7 I
5
(=32
L] .

A

@ HM

SITE

TIME — ROCK

uniT
BIOSTRATIGRAPHIC

B

HOLE

RE

H

CORED INTERVA

L 3043.1-3052.7 mbsl; 44.2—53.8 mhsf

ZONE

|

FOSSIL
CHARACTER

BE

AATIOL&RIANS
DIATOMS

HANNOFOES)

SECTION

METERS

GRAPHIC
LITHOLDGY

TATCL TR
SAMPLES

LITHOLOGIC DESCRIPTION

Pigigtocens

F: Zone Y

N E huxleyi Zone INNZ1)

£

MUD with SILT laminae s binbs.

MLID is predominantly dack ofive gray (BY 3721 vary
dark brown (10YA 2] between Section 1, 63 em and
Sectinn 2, 65 cm with layering caused by small eabos
variations, Mud is either homogeneous, laminsted
(70170 tamirae per meter af care), or dightly mottied
{intervali shown i “Sedimantary Structures” eabmnl

SILT laminae angd bicbs are gray (5Y 411
SMEAR SLIDE SUMMARY (%1

o
Texture:
Sarnd o
St ELl
Clay £l
Composition
Ousrz
Feldhpar B
Mics |
Huawy mineraks 2
Clay L]

6

1

L]

Carbanate unsgec.
Catc, nannatossily

CARBONATE BOMB DATA
*2 50-52em - 11%
4. 50=-52cm = 13%
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SITE 616 HOLE CORE 7H CORED INTERVAL 305273062 3 mbsl; 53.8-63.4 mbst SITE g1g_ HOLE CORE CORED INTERVAL _3062.3-3071.9 mbsl; 63.4-73.0 mbs!
] FOSSIL H FOSSIL
« |§ |_cnaracTen v |3 CHARACTER
§ 13 ererel Tzl e § 3.7 3|2
= & 2 2l =
£ gg § 2 & t‘.-"":g’l_‘ggv g LITHOLOGIC DESCRIPTION e Eg ulig S Ele UG&?L’&CW = LITHOLOGIC DESCRIPTION
o3 |3R 3 B BEE g PR HE I £ =E
il [ HE HBEIE E g Al IR F: R £ 3
S N HEIE L F TEH G R HEH
& HEIE B & |€]|2]2]8 E
= W
| MUD with SILT famenee snd Wiy and occarional dark MUD with SILT lamiras and blabs
| reddish brown {5YR 272) axslation sones
| MUD i daek olive gray (5Y 3721, Either homogenmaus o
1 SAUD is wary daek gray (5 3710 laminated (5080 with raee 4l laminae, bleby, and color yeniataons
| lamines per metyr of corel distinctly laminatod, ar
| namogeieaus, shightly mortled; and exhitits somg SILT layars, lminations, and blebs see gray (5% B/1)
| migsotailting The thicker &1t tayers and blebs contain wntralaminan:
- i bt e 1] rod
\ SILT tamings and bisbs are dark gray (5Y /1) and & b s ey o
| pecupy abaut 5% of ihe recovered section, Somy Lem e z SMEAR SLIDE SUMMARY (%):
st continuous, but most are discantindous é 1,100
| t| & !
| SMEAR SLIDE suM;!?g: %1 gz S Toxtura
: E |2 0
2 | o & |8 é ?«Tu n
11 Taxture: 5 . Clay kY
| Saridl = Compasition:
* Sit ] Qugets B
| g:r‘ %0 Heavy minstaly T
POSITH0N
= itz 5 :I" 4
'yt ite Dpaues. T
Feltispar T Carbonste umipec. 5
Mics T Cale nannofossis 1
; ;!mv minsraly a; Spange sghoulin T
v !
§ z 3 Carbonate urmpes. 4 ~ P i
2 ;g Colo, rannatossile & i B : CARBONATE AOME DATA:
i Ei Facliolarians T *2, 43-45cm = 120
w5 - B CARBONATE BOMB DATA:
2 — %2 120-122cm - 16% SITE 076, HOLE CORE g CORED L_3071.9-30815 mbsl; 73.0-82.6 mbst
w | 2 FOSSIL
z | é & | _CHARACTER
] S |Bu|2|2|3 gl & GRAPHIC
4 2 :§ S glz | E LITHOLOGY LITHOLOGIC DESCRIPTION
| 71275 ; 3lg| |8 ¢
i CRERHEIEE
i - HEHE
|
(1] MUD, cither homogeneous o with rare SILT laminsy
o blakn.
BAUD in vury bk gray [8Y 371). mastly homogensous but
alse matthed o oceaionally indatetly laminated. An
5 oxidized, vary dark grayish brown [10YR 373} mud 2one
aceurs ot Saction 1, 88-130 em
SILT laminae and blebs are dark gray (5Y 4/1). Blabs
e Mg comman than lamines; most of the leminse ss
AN ITHICS.
= SMEAR SLIDE SUMMARY {%):
] 1,49 1,020 3,60
= = L o o
RM) H 2 Toxture;
@ & RN Sand o o [
é [ i 80 & o
. B 3 Ciay 0 s 9
i Compoition
w Ousrtr 72 0 5
= Mica 1 T T
Hoavy minerals 1 1 T
Clay 10 82 B
Glauconite - - T
Pyritofopuques T 1 1
Migranadulse 1 L5
Carbaniate umpse, 15 5 5
Cale. nannotossils T 1 1
Sponge wpoules T b
Pisnt dabris - T -
CARBONATE BOME DATA:
#2,.70-72cm « 13%
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SITE

616

HOLE

CORE

10H  CORED

INTERVA

30815-3091.1 mbal; 82.6—92.2 mbaf

uNIT
BIOSTRATIGRAPHIC

ZONE

FORAMINIFERS

FOSSIL
RACTER

SECTION

METERS

GRAFHIC
LITHOLOGY

TRILCTRG
SETUR
SAMPLES

LITHOLOGIC DESCRIPTION

Pleatocene

F: ZoneY
N E. buxieys Zone (NN

MUD, dark afive gray [5Y 372, snd dominantty
hamageneous with very rare wit biebe. Discrane

coarse it beds [2-3 cm thick and olive gray [5Y 3/2-
5Y 4/2]] occur st Section 1, 76—TH cm; Section 3,
8789 om; and Section 3, 100-102 em, The silt

layer i Section | has 4 sooused hase, $ilL lnyan in
Section 3 are indisuincily nosmalty graded,

SMEAR SLIDE SUMMARY (%):
1,78
M
Tasxrurn
Sarut 0
S BO
Clay 10
Composition:
Quats
Faldspar
Mica
Heavy minerah
Carboniate unagwe.
Cale. nannotossiiy
Oher lspores)

e -

CARBONATE BOME DATA
*1, 130132 em = B%

SITE 616 HOLE CORE 11H CORED INTE_H‘\_T_I‘_ 3091.1-3100.7 mbsl; 92.2-101.8 mbsf
g FOSSIL
% |% c’.lf“ﬁﬂ‘_
-MEARRE z
sz .g_é HE1E] E g Ly LITHOLOGIC DESGRIFTION
S HHEHRHE 3
F 5|5 E
HEHEH E
I[ MUD, very dask grary (6 3/11; domnently homogensous
| with somewhat indistingt laminations in Soction 2 mainly
e w0 codor variations (alight oxidaven ), MUD melude
| = SILT/SILTY MUD beds and rare dark gray (5Y 471
! | SILT luminae and Uik SILT/SILTY MUD beds amn very
| | dark gray [5Y 311}
| SMEAR SLIDE SUMMARY (%):
1 175 2,12
M M
- Texture:
] Sand 5 s
=z St aa 20
= Ciay 5 78
53 2 Compasition
£z Ouartt 7 20
g [z § Feidspa ? 2
2|8 Mica 4 1
il AL Heavy minerali 2 1
= Clay - 70
Pyritolopaes T
Micranothates - 1
Carbonate urspec 10 5
Foraminiters - T
Cale. nannofimsils  — T
3 Saonge ipicules T
CARBOMNATE BOME DATA:
1. B-10cm = 6%
Note: Gors 12X 3102.9-31125 mbal;
ol @ ce *104.0—113.6 mibat: no recavery.

SITE g16 HOLE CORE 13X CORED INTERVAL 3112.5-3122.1 mbal; 113.6—-123.2 mbst
¥ FOSSIL
o % CHARACTER
M EMAEE HE:
£ |2 I =8 -1 GRAPHIC
T2 E§ £|8 g £l E | umioLosy LITHOLDGIC DESCRIPTION
23
£7(E7|5] (23] |#|F
- =] 3
s |2]32 g H
]
= e MUD, dark olren gray [5Y 3721 and homogenecus with
& y vare, thin, discontinuzas silt laminae sd blsbi. Some of
'§ 1|05 the silt tilehs are olive gray (5Y 572).
> ]
§ i: J SMEAR SLIDE SUMMARY (%):
g |Mu 7 1,28
& |%F = 4 o
=1 7 i) o omtien
Sand o
S 16
Clay 85
Compasition.
Quartz o
Wics 1
Haawy minaraly T
Clay
Glauconite T
Pyritefogeguin ]
iz onadules T
Carbonate wigpes, 3
Catc, mannotossils T
CARBONATE BOMB DATA:
"1, 57-50cm - 7%
SITE 616 HOLE CORE 14X CORED INTERVAL 3122.1-3131.7 mbsl; 123.2—132.8 mbsf
2 0ssIL
é % CHARACTER
Zul¥| 2] 2 z2le
e 22|16 5] = 2% GRAPHIC
1z :.8‘ E g g 5| £ | umholoey Eg J LITHOLOGIC DESCRIFTION
W ] A
z 5 322 _3, “|* E E
= z - EEl
El H FE E "5
HED| co| |
- B o Catehen 1 e sl hanattul of hamage
i >: dark ative grey (Y 321 MUD, Rest ol core was empty,
£
[z
£ Mg
=3
=
u
-
SITE 616 HOLE CORE 15X CORED INTERVAL 3131.7-3141.3 mbsl; 132.8-142.4 mbsi
g FOSSIL
” g CHARACTER
F R EMRE g z| w
22|12 5 2| = RAP
fg 53 H S g B Lﬁ,,%:g,‘é‘, b % LITHOLOGIC DESCRIPTION
= -3 a o B
P == e
- o "' =1
R HE 2 H 3
. CC 1
z Core Catcher contamned one smail handiul of homognéous,
5 Lz dark otive geay (5Y 3/2) MUD. Rest of the core was smpty.
L
£ d
£
W
z
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plagaal

Ly

SITE 616 HOLE CORE_16H CORED INTERVAL 3141.3-3147.9 mbsi; 142.4—148.0 mbsf SITE 616 HOLE CORE 17TH CORED INTERVAL 3150.9-3156.2 mbsl; 152.0-157.3 mbsf
H FOSSIL g FOSSIL
g 2 CHARACTEN « |2 CHARACTER
c [eTaT% zle g |= [ @
culz] = & w|B] 2|2 -
SE Eé E E ) £l £ R E LITHOLDGIC DESCRIPTION = E§ HEIE g LR ) LITHOLOGIC DESCRIPTION
R HHEH IR FER L3 [EF2 5|3 gl g EgEd s
E £ |3]8|2 " 5 H HELE H @ £
= le |52 g 5 = 5 E HE g g == s
m |<]|Z 8 EEpE B |e|l= E B w
I MUD, dark alive gray (BY 272 waeh rave SILT taminas l Secrion 1, 0-90 cn; MUD, alwe gray (6Y 320 with rare,
| wrd laynrs, both darker wnd lighter colored [5Y 2/2- | discantinanus silt laminae #1d lenses.
| BY /21 Some layers have indications of five-grained
1 -, turbidits structures; beds oves & few cm thick 03 ihown Section 1, B0 em=Secnon 3, 16 om: MUD, otive gray
[ in “Graphic Lithatogy” colamn 15Y 32} with thin hayess and thickes boch of
| . darkor-colored (5Y 3/1.5) lignite SILTY MUDS. Some
SMEAR SLIDE SUMMARY (%): of thess SILTY MUDS are graded turhidites; one thick
| 3,80 466 bed may be a debrine
| o D
- Taxtuse fezed ® Saction 3, 16-120 em: MUD, olive gray (5Y 3/2) with
| Sanal [} 5 arreguian SILT tayers and laminde, haghly deturbeg.
| S 5 80 s .n
Clay % 186 Z Section 3. 120 em—bam: SAND, olive gray IBY 472],
‘ I Composition - = ™ fire—medum graned, $ity, and lgnitic.
2 | Oute 7w £ .2
Faldezar 1 5 § L] - SMEAR SLIDE SUMMARY (%):
| Mica 1 5 E |53 =] ° 1,148 2,98 2,138 4.30
= Heavy minerain T 5 i % +] o o o
] ' Clay [ e = Taxture:
¥ o] Pulagonits T T s i Sand 5 B E ]
8.z 1F Pyrite T = wl s B0 60 80 43
o P Micronodules T - 1 Clay 18 15 8 2
& 'g i | Carbonate unipes. 17 e Compesimion
& E ] Foraminifurs T T Chusts 88 - - &0
; 9 Cale pannodowuin 2 T o~ Fuldspar B - - 20
u 3 | . Diatams - T Mica T - - T
=z I Radiciarian - T . Heavy mineraly 3 - 5
| Plamt debwis 2 7 e Clay 15 - - z
| Altered graing - 1] - Glauconie T - - -
[ERT - Pyritafanagques - - - 1
KB CARBONATE BOME DATA P Carbonate uniper. B - - hl
*1, 6B-70em = B% | Cale. nannolossin T - - -
3, 6B-T0 em = 0% pl Sponge skl T - - -
@ Prant debris T - 2
Altwrod graim - - - 20

CARBONATE BOMB DATA!
®1,98-100cm = 0%
3. 98-100cm - B%

919 9LIS
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SITE 616 HOLE CORE 18H CORED INTERVA 3160.5-3164.4 mbsl; 161.6—165.5 mbsf
g FOSSIL
§ z ER
= - E “ ! = w
TE|EE|E| |2 £ B | omneni LITHOLOGIC DESCRIPTION
= Nz E
A H R +FE
F g E
HAHEHEE Tk
0 v
| Inter edded MUD, SILT, and FINE SAND. MUD ix dark
| olive gray (5Y T2): SILT and FINE SAND are dominanséy
| olive gray {5Y 4/2). SILT laminae range from 1-10 mm
0 = thick; thin SILT and very FINE SAND beds range from
-1 1=30 cm ek Classical tarbeding {irucares ane abserved
u.'l—: L throughout the SILT and SAND layen, with soms moig
i iy i Strucy are i ment
= chearly by compesiticnal variations: light-colorad beds ans
mabnly guarty anid carbonats and daikecalonsd beds are
s mainty it and mica. Soma MUDS are véry reh in very
§ fine carbomate sin, same SANDS are very rich o voleanic
ﬁ aih
g noF
= + >3 ot numbering of care sections on thit bars| shest
= 1 i This core has & Section 0.
g (=N 5 SMEAR SLIDE SUMMARY (%)
ilz3 ror| 185 L@
N3 LT o o
* [ o | Texiure:
P Hand ] 55
Sin %5 a5
Mo Clay % 0
ol Compostion
=] Ouarte 10 30
2 - Fuithpsr 17
| Miza - ]
S Huuvy mingtals - ¥
B Chay 75 -
& fpin. = 2
3 P
| @ cef= A Carbonate umpee. 10 &
Faraminifen T
Cale, nannotosin & -
Plant datnm T
Altered munerals = 20
SITE 616 HOLE CORE 19X CORED INTERVAL _ 3170,1-3170.6 mbsl; 171.2—180.7 mbsi
2 FOSSIL
,é ] CTER
= w = = %] .
TE 2 Zie § g ; Lfﬁ";’:ﬂgv H LITHOLOGIC DESCRIPTION
$S(ENIz1215]g| (3| E +TH
] g' F HH = ;
= i B &
NS 1= (il
i Totat core consints of 4 4 em ball of MUD i the Core
5 1% Catcher, Smuat slide tats mdicats that tis MUD is silty
g E% i rich in demital carbonare
3
z SMEAR SLIDE SUMMARY %)
&
3 o
E Texture:
" Sand 1
z il n
Clay 70
Cormpanition
Quarts El
Feithpa T
Mica T
Hewry minmealy T
Clay 1
Carhonate umpges 15
Calc. nanndossils 3
Spenge whituls T
Plant debeis 1

SITE 616 HOLE CORE 20X CORED INTERVAL 3174.6—3189.1 mbsl; 180.7—-190.2 mbs{
2 FOSSIL
z CHMARACTER
§ 12.[3Tele z| 2
S HEE E|m | pramic LITHOLOGIE DESERAIPTION
g3~ E| (38| |52 B o
= <
[ z £ = §
£ [3]3]3 FE
|
H o | MUD, dask clive gray [8Y 31 ) with SILT lamenae, layers,
§ - 1 = wndd thin grakel turbidite bedi. SILTS are olive gray
= S 18Y 3.5/1), Core is somewhat distubed
& [ |
i @ SMEAR SLIDE SUMMARY %)
1.5
o
— Textur
o Sand 65
§ Siie 38
E Clay T
13 Composition:
E Cuartz 65
] Faldypar 8
2 Mica E
u Haavy minaraly a
z Clay T
Glaucanite T
Carbanate umspec. 16
Form T
Mant dabr s 3
Alfeed gradng 10
SITE g18  HOLE CORE 21W CORED INTERVAL 3189.1-3208.2 mbsl; 190.2—209.3 mbs!
H FOSSIL
z HARACTER
=
REMARE z| 2
e EHE 2|z =l | Shamc H LITHOLOGIC DESCRIPTION
A HEFHEEE TEF
S ERHHEE FEH
= | = HEB 5 a
MUD, dark otive gray (5Y 3721 with SILT laminae and
Tayers. SILTS sro olive gray (5Y 4/2). Whoée core i
thoraughly disturbed, probably #s & rewsit of coring
SMEAR SLIDE SUMMARY [%):
! 3,40
. +] o
<) Tumture:
Sardl "\ 2
. Sl 20 36
~ Clay 5 63
& Compoution
® ; Cuartz 54 8
il Feldspar 5 T
E 2] Mica 2 T
2 187 Hewvy minaraly 5 T
= :% Bl Clay LI
2 - I Palagonite - T
i Glauconite T
3 Pyrite - T
Micronsehles - T
Carbomate unipec. 10 15
3 Foraminiters T -
Cakg, nannafasmls T H
s Plant detcis 4 2
Adpered graing 15 .
@ | | |

CARBONATE BOMA DATA
*2.10-12em = 4%
CC 1012 cm = 6%

919 9LIS
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SITE B16  HOLE CORE Z2W CORED INTERVAL 3208,2-3277.4 mbsl; 209,3-228.5 mbs{ SITE 616 HOLE CORE 24w CORED INTERVAL 3246.6—3265.8 mbsl; 247.7-266.9 mbs!
H FOSSIL E FOSSIL
= |z CHARACTER « |3 CHARACTER |
] & ? -] T | 5 2 2 = 8|8 s 2| @
e 22| 8 g g1 £ | orarw E 2. |og|E] 2 5| = | crapHic e
s B HE § z H L,m._sﬁ, E: LITHOLOGIC DESCAIPTION T 5 'iﬁ : i E 5| & LITHOLOGY A LITHOLOGIE
AL 43 £ V15 53|3] |%| % i s
- A R b "'gi | |5|2|8]|k grg
B [2]2]2]s & FHEIHE E
[}
(a] SAND, olive gray (5Y 5/2), Sety; fme- 10 medium-groned 11 )
- o : at tha top, madium. to coars-grained af the haie, o1nerwise | MUD wath SILT and SILTY SAND laminatians and layers
™ structureless; m'-l-ulluq cally immmature with domanant ] v
5 2. o anrtz, plus cachanate, faldspar, mica, heavy mingrah, 1 MUD is derk olive gray (5 3/2) and sithar hamagenoous o SILT
¥ 1 o ateredicoated grams, bgnite, spore. and el debris; H Laminated
3 x 's 1 O e R 1 SILT amd SILTY SAND leminazions and layars ae dominently dak
g !‘E o SMEAR SLIDE SUMMARY (%) u |> E I alive gray to olive gray (8Y J2-8Y 4/2), and uwally graded. SILTY
£ N O 120 2,10 % |22 SAND at Section 2, 1835 cm i bsck (7.5YH 2/0] and vary
o o ) o § 4% [r—
. T 5 w
. ) i 8 S 7 % £ "E SMEAR SLIDE SUMMARY (%)
3 1,38 1,40 28 228 231 oGV
5 F % 3 ©® © © b b D
1 T o
ot @ @ 3 Samet 0 \ o B 65 T
Feidhon 5 8 = S 5 oz 75 ®m 30 80
Mics 6 T Cloy 8 Mm% 15 5 50
Camposition
vl E ‘(5 Chseite (] 15 B6 56 w 30
b e Fritipar 1 2 10 1 1 3
Carbonate 15 ('] 3 t i
Foraminiters T - Mica 1 1 —‘ . i
Plait dabers 3 T Hamry i ;3 Is 5 & - 64
Altered graing 0 15 7 ] 3 :
1 - - - T
1 = = = T
1 5 B a 1 2
- - T 10 3
Cole nannofasils 2 T = T T =
SITE 616 HOLE CORE 23w CORED INTERVAL 3277.4-3246.6 mbsi; 228.5—247.7 mbs! Sponge wpiculss T - -
H FOSSIL Plant dotris T 1 = 20 T T
w % CHARACTER
s 4 wl| w g E w CARBONATE BOME DATA
S EHH R E gl GRAPHIC = o 2527 cm = %
V5 :E 4 E E HE: LITHOLOGY LITHOLOGIC DESCRIPTION
wSENE|5]3 z| % 2EES .
HE PR = g
B =
L.} § g E E g SITE g15  HOLE CORE 75W  CORED INTERVAL 3265.8-3285.0 mhsl; 266.9-286.1 mbsl
H H FOSSIL
1 MUD. dork olive gray {5 3521 with SILT laminee and - § CHARACTER
= 8 Loy SILTS are lightar nlive gray (5Y B/21, Whole core g |2 —Er-r-;*T— =l s
% ! s thoroughly disturbed, probably us s result of coring e A 2 (1 nﬁmmv E LITHOLOGIC DESCRIFTION
= 12|58 z ElE LITHOLOG
< = "
= £ 1 o CARBONATE BOMB DATA: u3 2"l 3 g al g gé -]
§ED "1, 1375 cm= 1% £ |& |2 HE g g
g (g ] E z|=|3 +
o P .
E - E @ T jec] 1 Corn was etrpty except 161 a couple specks of dark alive
; Ar @ l iy v gray {BY 3/2) MUD. Entee sample given 129 paloontologivts,
E
g 32
E |52
B .-
“8
H
H
W
z
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SITE 616 HOLE CORE 26X CORED INTERVAL 3285 0-3294.6 mhsl; 286.1-285.7 mbs!
2 FOSSIL
§ - '_CHQII.RCTER
Ew|2l2)E ]
A EHE E ;E. E' BRXPME: LITHOLOGIE DESCRIFTION
z = LITHOLOGY
I HHHAREE + 3P
E E E s
HHHHE T HH
1
) MUD, dask olive gray (5Y 3/2) and homoganecus with o
= | few sitt Bints andl deformed fine—medium SILT/SAND
2 s i " layers. SILT arnd SAND bicbs and Layers are olive gray
g [%2 : (8 521,
T (52
= :‘ 5 } SMEAR SLIDE SUMMARY [%]
3 @ H 1,60
= (]
E Texture:
ot Sand a
= St 7
sy a3
Composition:
Quarz 5
Ewipar T
Mica 2
Heave minerals T
Ctay 81
Pyrim T
Micronoo ler T
Caibonam unipse 1
Cale, nannhassil 1
Sponge spiculey T
Pam detria T
CARBOMATE BOME DATA;
1, G567 em =« B%
SITE 616 HOLE CORE 27X CORED INTERVAL 3204.6-3304.2 mbasl; 295.7-305.3 mbsst
g FOSSIL
5 Z | cwanacter |
SulE| 2 2
5% §§ HE g E g | Gnac, % | LITHOLOGIC DESCRIPTION
M HHELREHE +EE
Fla |2 § A E 2 & g
g |& HIE FE
- -
@ Kl Core wiss emdty except [od & wmill ball of dark olive gray
= [BY 3/2) MLID, Entite sample was given 1a the shopbaard
] palantolagsts.
z
HIE: SWEAR SLIDE SUMMARY (%1:
P :
i |%E o
&= gg Textuira:
nE Saned (]
et Sit 7
+ Clay ]
Companition:
Cuarnz n
Mica 1
Huavy minerals T
Clay B
Pyrite T
Carbonate uhijec 2
Cale. tnamofowty 1
Sponge spicules T
Plant debe i T

SITE 616 HOLE CORE 28X CORED INTERVAL _ 3304.2-3318,2 mbsl; 306.3—314.9 mbs!
=3
£ FORNL
= |z
g Su 3| g GRAPHIC
=== = -+
15|25 =| £ | urhoosy £ LITHOLOGIC DESCRIPTION
w32 g g2 3 a
= g e E
= 5 EE 2
& a E af b
: CLAY. dark olive gray I5Y 3/2) and homogtneaus. Section
i 1, B cm containg a discontinuous SAND bayer; Ssetion 1,
1y 2527 cm contains an olive gray (5Y 6/2} SILT megablet.
1 | Mast of the car containg 1, parallel “linestion”
| & spaced 1-2 om apart, which are prabably shess planes
1 induzed by driliing |1 e. like drilling “biscuit ™),
— I o SMEAR SLIDE SUMMARY (%):
190
E . o
E . Textuie:
% lxz =5 Sand ]
£ |2E — Silt 5
a |22 . Clay 95
i 2 P Compositian:
] E Ouartz 5
13 = =] Mica T
3 -] = Hewy minrali T
£ 7] Clay a4
b [eay Pyrite/opaguan T
B 3 Carbonate umpec.
Cale nannofosii T
CC Sponge picules T
RM Plami debiris T
CAREONATE BOMB DATA
*2,7-9cm < %
SITE 616 HOLE CORE 28H CORED INTERVAL 3313, 2 mbsl; 314.9—324.3 mbsf
g L
3 § CHARACTER
3 lsul2]2]2 HE -
e (2 al= ol E GRAPHIC i )
‘3 =§ E a|: 5l E LITHOLOGY i LITHOLOGIC DESCRIFTION
g3 g 5|3 g gl 2 EHE
Z = % =] o
F 18 |z H HEls g
FRHEEH 3
AM| CC | [ 1*
I Covn Cateher contained two wmall chunks of dark live
= aray (5Y 32}, hamagenecus CLAY. Rest of the core was
E ampty.
£
~z SMEAR SLIDE SUMMARY (%]
5 5 cc
2 |8z
: |GE o
£ |v3 Taxture
& Sand 0
a Sl 3
= Clay a7
Composition
Cuartz 3
Mica L)
Heavy mineeals T
Clay B84
Pyrite T
Macronodules T
Carbonate umpes. 2
Cale. nannclossils T
Sponge spicules. T

919 ALIS



SEE

SITE

HOLE

g

TIME — ROCK

uNIT

BIOSTRATIGRAPHIC
ZONE

FORAMINIFERS I

RANNOFOSS

FOSSIL

CHARACTER |

RAMOLARIANS
DIATOMS

SECTION

METERS

GRAPHIC
LITHOLDGY

STUR

ERTCCTRE

30H CORED INTERVA

BAMFLES

L 3323.2-3332.6 mbsl; 324.3-333.7 mbsi

e e T

LITHOLOGIC DESCRIPTION

HOLE

CORE

| 3342.0-3351.3 mbsl; 343.1-352.4 mbaf

Plalstocens

FiZone ¥
M E ey Zane (NNZT)

MUD, very dark gray (Y 3/1), hamagenaou, with
scattared, iregulnr, gray (SY 5/11 SILT tanses, biebs,
and dacontineous lavers, Unilarm lithalogy throughout

SMEAR SLIDE SUMMARY (%]
3.8
[
Texture:
Sune a
Silt [
Clay 40
Campositian:
Quarte 40
Faldspar T
Mica 1
Heawy minaraly T
Clay a3
Micranadules T
Carbonate unepec. 15
Cale. nannofaisih 1

CARBONATE BOMB DATA:
2, 37-30om -~ 0%
6, 37=T9cm = 10%

Care 31X, 3332.65-3342.0 mis!,
333 7-343.1 mint: 0o recaviry

ZONE

BIOSTRATIGRAPHIC |on
FORAMINIFERS

FOSSIL

CHARA

ACTER

NANNOFOSSILS

RADIGLARIANS

EHATOMSE

SECTION

METERS

32X CORED INTERVA
—

GRAPHIC
LITHOLOGY

o
NTARY

STRUCTURES
SAMPLES

LITHOLOGIC DESCRIFTION

Plaritocens

F: Zame ¥
N E. husdayi Zorn [NNZ1)

R

MUD, very dark gray (5Y 371} andd silty, Gamplersty
wnifgrm and hamageneous apart from rare griy [5Y 5/1)
SILT bt ard lerises.

SMEAR SLIDE SUMMARY (%);
5, 100

o
Textuie
Sand 1
St
Clay
Compositon;
Ouares
Fridhpa
Mica
Heavy mineraty
Clay
Paluggoriite
Micronodules
Canbsanate unspee,
Cate, nannatossiiy
Plant debeis

&

s G T EwnnE

CARBONATE BOME DATA;
*3 90-52cm = 12%
6, 9087 cm < 12%

919 31IS
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SITE 8‘18 HOLE CORE 33X CORED INTERVAL 3351.3-3360.6 mhsl; 352,4—361.7 mbs{ SITE 616 HOLE CORE 34x CORED INTERVAL 3360.6-3369.9 mbsl; 361.7-371.0 mbsf
£ FERSIL g FOSSIL
§ ; GHARACTER =3 § CHARACTER
= - 3 —p—_—y
2, |Bu|Elz]] z RAPHIC Y - - 212 R
T EE g a : E B g, |2 LITHOLOGIE DESCRIPTION £r gg E 3 g m | coname g LITHOLOGIC DESCRIPTION
A AHHE RS 1k S HHHHRHE ey
SR HEHE F+H £ |3 |3|§]5]2 =+ ;
B I A B E H EIE LS H
1 -i Section 1-Section 2, 76 cm: MUD, dark olive gray MUD. olive geay to dark olive gray (5Y 4/2-5Y 32}
3] | e {EY 2 52}, slity, and homogeneous with rare SILT biab, anel very homogemeout. Rare ol gray (SY 5/2) SILT
& Ienaet, #0d discontinuous lamings. Some slts viry rieh in fayars and lamings as shown, soma ol which s ciearly
1 = ligrivic materal; others rich in Guaitz and carbonate, fine-grained turhidites. Parts of thid core are ilightly
q | ¥ v MUD {35 shown), but this dissinetian is slstin
1 ' Sectian 2, 75 em~Section 4, hasa: MUD, darker alive
D§ gray [5Y 2/2), slighily sitie than sbove, and homogeneous NOTE: sibtie borzontdl “laminge’™ ot regular 1-2 em
l bt with stightiy maee rregular slity hodzons than abowe. inwrvals throughoot mast ol this core e Iikely shwar
7 m warfaces dag 10 coring U« 1 drilling "biszuin),
= I —1 Core Catchar: SILTY SAND (light olive gray 18 57211
- ard MUD iddark alive gray (5Y 2/21) mixed together SMEAR SLIDE SUMMARY (%):
n probatiy by coring disurbancs. 2136 2132
- e Dt 1 - [+] o
] = Nate. subithe horitontsl “lamines’ ot cegular 1-2 cm Tenturs
= 2 3 — intervals throughout mast of fhe cors ace likely shear 2 Band 1 o
gl = - ] surfaces dus to eoring {1, ¢. Ik drilling “biscuins”). Sii 2 40
g8 3 Clay 80 B0
E|es = - SMEAR SLIDE SUMMARY (M) il Composition:
& (5% 3] o] .42 18 1,46 - Quarte f %
ot | - Mmoom 0 ] Fedipar T 7
W = Textuse _ Mie T 2
z 4 Sand '3 0 T o Moy minseals T 4
. sin s T a0 L2 Clay o eo
Clay 0 0 60 = Glauconite - T
3 _i Camgasition ,§,,§ Migronodules T T
. . Ouarrz 2 ®m W L g 3 Carbovateunipee. 10 10
- Feidsom £ i T Cake nasnofowals 8§ 4
=] Mics 2 2 T -é Mant detiis 2 2
=l Hawey mumeals 8 5 T W Altered mireal 5 -
IEE] 10 0 60 z
T - ¥ R * CARBONATE BOMS DATA:
4 T - T 2.47-48cm = 0%
0 1520 4 47-48cm - 0%
Fa cc Faraminilers - 2 T .
Cale, nennafawin T 2 ? =
Diatoms - - T 4 =
Plant datwis ' 20 [ ]
Almred graing 15 L] - —
*CARBONATE BOME DATA: ]
1, 8587 em = 12%
3, 0597 om - 9% -
5 )
e E) ce|l




LEE

SITE 616 HOLE A CORE TH CORED INTERVAL 3033.5-3043.1 mbsl; 34.6—44.2 mbsi SITE 616 HOLE A CORE 2H CORED INTERVAL 3102.5-3112.1 mbyl; 103.6-113.2 mbsf
‘;’ FOSSIL g OssIL
5 i CHARACTER « & CHARACTER
MR g 8 |z B z|l 2 wl=
e 2z|E |3 § & Rpite gl LITHOLOGIC DESCRIPTION =e 2z § HE g & oAb b LITHOLOGIC DESCRIPTION
u:gNE-“g 2| ¥ e » ....:;3!-2 2| e 2
& HEE: = = ETIE |52 ; = E
ERCRHEEE EEH N HEH +
= HEBEE & &, = HE 3 & B
" -
- @ 1 i | MUD with thin [leds than | mm), mclined SILT lamoas MUD with SILT biabs and laminae
¥ o #nd ane diseontinuous muddy SILT bed, MUD ix eolor
8|3 vt ivgated very dak gray (Y 32—10YR 3/11 i very MUD i very dark geay (5Y 3/2) and homagenecus, At
2 -5 dark brownigh gray [1OYR 3/2) sares of slightly ouidized MUD are very dark heowsish
e |k 5 1 gy (10YA 32
i SMEAR SLIDE SUMMARY (%)
o % 1.8 SILT biobn and laminde sre gray IS 6/1), Biebs ate mainly
2 o it Seetion 1; laminae are most abundant i Sectiom 2-5
i Toxture antd Core Catcher. SILT laminas wirh wall-daveloped
z Sand o Migroatructures leross-bedding, Wierial laminae. snd
S © scoured hases accur in Section 5.
Cray 50
Compoution SMEAR SLIDE SUMMARY (%))
Cuarte E i 360 4,25
Feidspar T P = o oM
Miza T . Texture:
Heavy minerats 1 . Sand e T
Cuy ] ] s 5 85
Valcanic jhan 2 5 Clay ki 1%
Carbonate wspee. B - Compazition:
Cale. nannafossils T = T Ouartz 3 15
Siticottagellates T - L Fubdyges 1
Plant debeis {lignil 1 = | Mica T 1
= | Hoavy minerals T -
g ] i Clay | 6
z 3 - Pyrit and opagurs. T ¥
¥ 1 -1 Micronadules T T
£l 8 H : ﬂ | Carbonate unsgmee. 2 ]
g : ) Cale naanctomiti 2 T
EpRE: 1 11 Sponge spiouls. — T
*lEs = Pant debws T T
G [l
-z 4 | CARBONATE BOME DATA:
= =1, 70-T2em = 5%
4
LA
e
ncal
=
5 A
2
e
==
5 1
@ | | e - |

919 4LIS
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SITE 16 HOLE A  CORE 3H  CORED INTERVAL 3112.1-3121.7 mbsl; 113.2-122.8 mbsf
g FOSSIL
« |E |_caracten
g lzul2lz]% z| e
] 2] & GRAPHIC
TE £3 g - E E uTHoLOGY | . LITHOLOGIC DESCRIPTION
-2 3 z a 3 "
Elg |2 i; § A
g |8 HEH E H

SITE

616

HOLE A

CORE 4H

Plekitocans

F: Zone ¥
N E. huxfeyl Zore INNZV)

Lapadety

'l NN

CC

[%]

MUD with SILT leminas and bleb.

MUD & dorminantly dark dlive gy 15Y 372), and
homogeneous with ubtle color-band laminations. Banding
in Section B s enhanced by oxidation (very dark gray 1o
wery dark browniah gray [10YH 31=10YR 3/21)

SILT laminae and bisbe are conbimious o dicontinuous,
and Tight gray 1o gray (8 B/1] Laminss are most common
i Sectian 1

Ore very coarse dark gay SILT [5Y 4/1] layer oooun at
Section 4, 40=48 cm. Tha layer it feely laminated with
darkes, muddier SILT lavers,

SMEAR SLIDE SUMMARY i%)

445 6588

L 1]
Texture:
Sand T o
Sine 80 15
Clay 10 86
Compasition
Cuaniz ] 10
Feldsam 4 T
Mica 1 T
Heavy minealy T L,
Clay o a5
Pyrite and opagques. T T
Micranodules " T
Carbanate unipec.  § 4
Calc, nannofossils T 1
Sponge wrculin - T
Prant debiris {$pores) — T

CARBONATE BOME DATA
3 44 dBem=T1%

TIME — ROCK
unIT
BIOSTRATIGRAPHIC

ZONE
FORAMINIFERS

FOSSIL

RADIOLARIANS

HACTER
o

DIATOMS

SECTION

METERS

GRAPHIC
LITHOLOGY

SAMPLI

CORED INTERVAL 3121.7-3131.3 mbsl; 122.8—132.4 mbaf

LITHOLODGIC DESCRIPTION

Plaistocens

Zone Y
N: £, huxieyi Zone (NNZ1H

I NN

e i T s e i  LETR

Loy iliiay

L

aa i lyiagleig

plainy

MUD with SILT hods and blshs.

MUD i dominantly dark ol lve grvy [5Y 372 and comaing
wibtie cobor-band lamninae, The colps ban cmins ol
wlightly oxidired-loaking wery dark gray (10Y R 3/1) MUD
and dark plsve gray (5Y 3/2) MUD. There are 70120 color
anel laminae pas mater of core; color banding n most
prevalint nese ult bedy,

SILT bl are dorminantly dak gray (5Y 4/1), thin, subitly
aded, continuout and disconTimeous lamende; & few of
the thicker SILT bads exhibit micro oress leminations and
pacallel laminations, Some of the SILT heds and hinhs
w black (5Y 2/1),

SMEAR SLIDE SUMMARY (%i:
.68
D
Texturs
Zand
5
Clay
Compaiition:
Quarrne
Feldspar
Meca
Heavy minesals
Clay
Pyrite and opagues T
Carbonste umspee, 1
Cale. nannotossile T
Sponge spreules T

s foe

g~

CARBONATE BOMB DATA,
*4, 40-42 cm = B%

919 41IS
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SITE 616 HOLE B CORE _1H CORED INTERVAL 2998.8—3006.5 mbsl; 0.0—7.7 mbaf SITE 616 HOLE B CORE 2H CORED INTERVAL 3006.5-3016.1 mbsl; 7.7—17.3 mbst
2 FOSSIL [l FOSSIL
¥ |§ |cnamactes « |E | cHaracten
é" §§ HEE E 5 GRAFHIC LITHOLOGIC DESCRIPTION § k|8 g HEE g E GRAPHIC = LITHOLOGIC DESCRIFTION
J%|58|% g z E § LITHOLOGY I E gls E| g | vmowsy |
£ |E |2 2 g B £TIE |2 3|3 LA E
B HEIHE BHEEE ::
B €)% = z |2 Z|a 5
3 MUD, dark afive geay (5Y 312} and laminated, One discon . MUD, dark odwe gray (5Y 3/2) with thin SILT lamnes ard
0.5 tirpous SILT layer at Core Cateher, 3 em. = subtle 1 mm colod laminations
1 ] 1 ]
1.0 u;-:
2| 7] 7
3 . 3 .
- G 3 o™
4 . 41 3
s| 1 ' i
s T=—=—1| =] :
6| 7
7| 4 ;
ce| : gﬁ

919 4.LIS
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SITE 616 HOLE B CORE 3H CORED INTERVAL 3015.1—3025.7 mhsl; 17.3—26.9 mbst
2 FOSSIL
. |E CHARACTER
g |z.lel= z| »
(o3 H ol =
SE|EE|E| B g £l s LITHOLOGIC DESCRIPTION
e HHE PR EE TP
N é EH 2 E ™ B2 ;
ENHHEE FHEEH
o‘s: MUD, dark beowrmh gray (10YR 3720 warh SILT laminas.
" Diwugrtent Dighter olive gray (5Y 4/2-5Y 521 SILT bech
1 b wnd phetn a1t Core Catcher, 12-18 om and 20-72 cm.
1.0
2 J
3 3
2 -
4 3
s| 1
& o

SITEG16 _ HOLE B CORE 4H  CORED INTERVAL 3025.7-3035.3 mbsl; 26.9-36.5 mbst
&1 L 0 [
H FOSSIL
x |3 CHARAGCTER
R HHEERHE
s .E-§ HEIE 3 2 v p LITHOLOGIE DESCRIFTION
'g FIEEIE 2| = = =
g "5 5| 3(8] (%)% $EE
E |z |2| 2|55 HEE
ERHEIEE T E
03 MLID, durk olive gray [5Y 3/2) with snrupied SILT
1 . amicme. MUD & homogeneaus witho? eabod aminae,
1.0
=
21 7
E]
7 G
4 3
5 7
.
- |
[ =l
=E |

919 4.LIS
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SITE 616 HOLE B CORE_6H CORED INTERVAL 3035330449 mhbal; 36.5—46.1 mbst
L 3635.3-3044.9 mbs); 36
g FOssIL ]
« |3 CHARACTER
g [2.ETeTe z| 2
culz a2 .
‘% =15 g HE Ll s i LITHOLOGIC DESCRIPTION
g7 (27 38| 2| ] |#)¢F EsRd Y
N F R = 5
g |2 z|a 5
05— MUD, dark olive gray 15Y 3720 and homogerecus wiih
1 - st it egalin - sgnced, cont s, thin, ol griy
1 [5¥ 5771 SILT minae
1.0
2 .
| omo
3 4
4 3
s =2
4 i
3 {1
1 I i
B i
i oA

SITE 616 HOLE B CORE 6H __ CORED INTERVAL 3044 9-3064.5 minl; 46.1-55.7 mhsf
£ FOSSIL
|3 CHARACTER
g |=.lzTale z| =
A EFEIHELE gl = GRAPHIC Bl
EEHE H E| £ | umheroay | ZiES LITHOLOGIE DESCRIPTION
£S1E7 (5] 5)2(8) |22 FE
Fo1g |5|%|3)= *iH
ERHEIEE 3
] MUD, dark olise giay (5Y 121 andl homogesecut wi
65 rare SILT laminas and blotis. Same of the SILT tarsuie
1 i maimum = 367 |
10
2 7
5 e
3 -
4 7
5|
7 1
cC 41

919 4LIS
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SITEGIG HOLE B  CORE 7H COREDINTERVAL 3064.5-3064.1 mbu; 65.7—665.3 mbxt SITE 616 HOLE B CORE 8 CORED INTERVAL _ 3064.1-3073.7 mbsl; 65.3-74.9 mbst
g FOSSIL 7}
= & FOSSIL
E g %—f— x § CH!\EE“.'TEF
EwlE]| 2 Z|l @ =1 —
2y |95 —| =] GRAPHIC FEMEAE L
"g_ EE g E § s ; E LITHOLOGY N LITHOLOGIC DESCRIPTION EI; g% ; g E g g Lﬁ'ﬁﬂ’:;:ggv L LITHOLOGIC DESCRIFTION
2 = wl = = - = Il o 2
= |E |2 g ] “ CEEg 22 |e%§ 3l wl| g 3
F H E g |k HELE =
FHHHE i B AHHEHE 2
7 MUD, duk olive gray (5Y 3r2] snd homogueous with m
05— rare, discontinuour SILT laminge and tlebs. Tl
] = MU, dark alive gray (5 302] and homagensous, Rare,
1 . 1 . ery thin, descontinuous SILT laminse and blebs.
1.0 10]
2l 7 ool 2|
= : aTd
3| al 7
3 ]
- |
| BB« -
e |
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SITE 16 HOLEB CORE_9H CORED INTERVAL 3073.7-3083.3 mbsi; 74.9-84.5 mhsf SITE 616 HOLE B CORE_11H  CORED INTERVAL 3092 9-3086.4 mbsi; 94,1-97.6 mbsf
2 088IL 2 FOSSIL
u ([E CHARALTE s |E CHARACTER
§.— E“z‘ E 218 5 ‘% GRAFHIC 3 THOL: DESCRIPTION E" E“ 1 3 % E g GRAPHIC LITHOLOGIC DESCRIPTION
|§ £elE ] § £l & umhotocy | EH . UTHOLOGIC " ' 5 =§ : 2 H E|E uTHotogy LSS
14 =
555333 “ = +FH S AHHEHEUE 41K
= |g = = BB § F 2 E& 5
EBHEHE 5 e S SMHHHE E
ﬂ}: MUD, dark olive gray i5Y 3/2) and very hormogeneous 05~ MUD, tark oliws gray (5Y 377} and partly laminated, Rare
1 h Three veiy thin {less than 1 mm] SILT laminse. 1 - Iets and diascontinunus tamings of SILT
1.0-| 10-]
- - e
] e =
2| 2l 7
] Lt -
3|
o = | H SITE 616 HOLE B CORE 12H _ CORED INTERVAL 3102.5-3106.9 mhsl; 103.7—-108.1 mbs
2 FOSSIL
g 2
=2 ] Z| 2
= (225 < S| & |  crarmc i LITHOLOGIC DESCAIFTION
SITE 816 HOLE B CORE 10 CORED INTERVAL 3083.3-3092.9 mbsl; 84.5-84.1 mbst S |2R| 2 j G g utHoLoey L ES)
] E e 3 g L ElE G
2 FOSSIL z B
x |& |_cHanacies = § & g 3 E g;
N EMABE z| gz
i HEE ElE | (e LITHOLOGIC DESCAIPTION 1
L HHE TR F2P 1
|8 g 3 = g g 0-’& No Core Catcher sampln recovared, Entire core given to
8 |& s £|a 3 3 5 Goatechnicsl Consortium.
1 MUD, dark olive gray (Y 3/2) and colar-lam nated, ”’:
5 t Infreguent SILT laminas :
| -
1.0 =
3 ooy =
2 by Gy
H = -
3 37
cc =]

919 LIS
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SITE 616 HOLE B CORE 13H__ CORED INTERWAL 3112.1-3115.1 mbsl; 113.3—120.3 mbsf SITE 616 HOLE B CORE 14H CORED INTERVAL 3121.7-3126.1 mbsl; 122.9-127.3 mbs
o
E | FossiL g FOSSIL
é & R w B | CHARACTER
3 n - z - 8 = - w
o -} gl = " MEIEE: El 2
‘f% ‘.&-5 ¢ E g HE L?rl?;ﬂgy i LITHOLOGIC DESCRIPTION ‘IE 2 HE i 2 gl e Lﬁ:‘o”t’gsv LITHOLOGIC DESCRIPTION
A HHEHHBEE gekd g [EN15)8)3 HE FFE
F |8 £ 3|5 = g z 'g i g L B i
EMHEHE 3 A HEIE B E
] MUD, dark olive gray (5 372), Doemnantly homogeneoui, 1 MUD, dark olive gray (BY 372} and finely {17 mm)
0.5 weith sty of weey thin SILT laminations &t Core Catches, 0.5 laminated with rumarous SILT blels and several discan.
7 12 and 18 e, Silt leminee are dark olive gray 10 olve gray -1 timuous SILT lamends. One 3 cm thick, continuous, dark
1 ] Y 2/2-5Y 4/2) 1 n olive gray (5Y /2], coarse SILT lumira accurs at the hae
3 - ol the Core Catcher, The rest of the slit laminge and bilubs
1.0 'I.I]—_ e olive gray [5Y 472)
] 3
B 1 G
2| 2
N GTO) —
. sl o
34 ]
R = =1 |5 ]
]
=
4 3 SITE 616 HOLE B CORE 15H  CORED INTERVAL 3131.3-3134.4 mbsl; 132.5-135.6 mbst
- 5 FOSSIL
1 % |§ | _CHARACTER
g, |5ul2[2 ] gl 2 GRAPHIC =
] TE|E8(2| 8|3 ElE | ieisioav = LITHOLOGIC DESCRIPTION
1 w3 |E9) £ S R 255 a
8 = = |2 § =] o
5| C I 1 FEE
= = FAELERES E w
cC ]
3 MUD, dark alive gray (6Y 3/2) and finely lamaated
] Comman, very thin, dissontineoas SILT laminse and bleba
n 1
1.0
3 ey
2| 7
GEE | =
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SITE 616 HOLE B CORE 16H CORED INTERVAL 3140.9-3147.9 mbsl; 142.1-149.1 mbst
g FOssIL
- ; CHARACTER |
M EEE zl 2 -
Ew 225 3 =] GRAPHIC
'3 EE C 2 g £| £ | urHology . 2 LITHOLOGIC DESCRIPTION
g7 7[5 2|3 |8 gl 2 & 4
=o|g [E]2|3)% HER 5
FR BRI & S
3 MLID, dark alive gray (5 3721 and homogericous with
05 : olive groy (5 4721 SILT hlats
' 4
1.0
7 e
2 ]
¢l i
SITE 616 HOLE B CORE 17H CORED INTERVAL 3150.5-3152.4 mbsl; 161.7-153.6 mbsf
£ FOSSIL
« |2 CHARACTE
R EMARE 4 I
o% S Sl g GRAPHIC
‘f;;: e é E|E | uTholoer L3 4 LITHOLOGIC DESCRIFTION
- HEHHBEE Y
E = =
& § 3 ] 3 3 3
MUD, dark olles gray (8Y 372} and lently Lamingied.
Core Cotcher, 1826 em is distinetly laminated with dark
alive gray (5¥ 3721, thin, graded, SILT/SILTY MUD
‘ ke barmenae. e o blebs.
1|82
cC 1 |£3]
13

SITE 616 HOLE B CORE 18H CORED INTERVAL 3160.0-3164.5 mbal; 161.2—165.7 mbsf
g FOSSIL
« |& |__character
8 |=z.lg ] z| =»
Ew H gl e .
- Eg HEE HIE sl 20 E: LITHOLODGIE DESCRIPTION
LR HHHARHE 338
N RHHHE +EH
2 |<|2|e|&
]
3 Core Catcher, 0-3 om: SAND, finegraied and olive gray
05 (5Y 4/2 with darker arganic straaks
1 1 Core Catener, 3-13 oot interlaminated dark otive gray
(5% 3121 MUD anid olve gray (6Y 4721 SILTY
1 MUDISILT. An arganic rich layar ocsurs at Care Catcher,
10em.
]
= GTC|
21
3 j
o} e 1 |
SITE 616 HOLE B CORE_18H CORED INTERVAL 3169.5-3172.4 mbsi; 170.7—173.6 mbsi
1=
= FOSSIL
w E _|cnanm:1:n
- EAAE z| 2
o = S|l =
A EIE i E £l 2 | Umiotoey LITHOLOGIC DESCRIPTION
gS [V z1El5)8] |42 B e
Z 1z |3(%8]2 CEY s
H E
g |8 HHE FEE
4 SILTY SAND, very dark grayish brown [2.5Y 3021,
05 iy, and poorly worted
e
1.0+
B a1
2| 3
leel {1 I

919 H1IS
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SITE 616 HOLE B CORE _20H  CORED INTERVAL 3179.0-3179.56 mbsi; 180.2—180.7 mbsi SITE 616 HOLE g CORE 22H CORED INTERVAL 3198.2-3203.1 mbsi; 199.4-204.3 mbst
g FOSSIL H F T
« |& CHARACTER v |5 |_cHaracten
M ABRE HE g |zulelale z| 2
5e gg g E 3 £l i LITHOLOGIC DESCRIPTION ts 2zl gz HE AR, LITHOLOGIC DESCRIPTION
o HHHHREE g £ 1E715)5|318] 13| % Eesy o
2 5 H F =
N i N BHHEE Sikild
& |2[2]|2]|s 3 s (2|23 |5 & ofs
1 1 Ls_rq o
Mo Cove Catchar, Entire core dedicated for shorsbased . SILT, dark olive gray (5Y 3/2), coars-grained,
Geatechnical Consortium studies. -] structurgliis, and disorganized with muddy
D,S-—-_ matrix, clay chips, and lignite.
1 3
10
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