16. SITE 619!

Shipboard Scientific Party?

HOLE 619

Date occupied: 21 October 1983, 1359 LCT

Date departed: 22 October 1983, 2137 LCT

Time on hole: 1 day, 8 hr.

Position: 27°11.61'N, 91°24.54' W

Water depth (sea level; corrected m, echo-sounding): 2259
Water depth (rig floor; corrected m, echo sounding): 2269
Bottom felt (m, drill pipe): 2273.0

Penetration (m): 208.7

Number of cores: 25

Total length of cored section (m): 134.4

Total core recovered (m): 111.88

Core recovery (%): 83

Oldest sediment cored:
Depth sub-bottom (m): 208.7
Nature: Clay
Age: Pleistocene (Ericson Zone X7)
Measured velocity (km/s): N/A

Basement: N/A

HOLE 619A

Date occupied: 22 October 1983, 2137 LCT
Date departed: 23 October 1983, 0415 LCT

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

2 Addresses: Arnold H. Bouma (Co-Chief Scientist), Gulf Ri h and Dy
Company, P.O. Box 37048, Houston, TX 77236, (present address: Chevron Qil F"eld Re-
search Company, P.O. Box 36506, Houston, TX 77236); James M. Coleman (Co-Chief Scien-
tist), Coastal Studies Institute, Lnumana Smle University, Baton Rouge, LA 70803; Audrey
W. Mever (Shipboard Sci ), 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, Deparl.menl of Doeuosmphy Texas A&M University, College Station, TX 77843; Rich-
ard Ci y Section, Chevron U.S.A. Inc., 935 Gravier Street, New Orleans,
LA 70112; Mlchei Cremer, Département de Géologie et Odanosrapm: Université de Bor-
deaux I, 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 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, CA 94025; S O'Connell, 1 t-Doherty 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 SE14 6NW, United
Kingdom, (present address: Department of Geology, University of Leicester, Leicester LEI
TRH, United Kingdom); Claudia Schroeder, Department of Geology, Dalhousie University,
Halifax, Nova Scotia B3H 3J5, 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, Scotland, United Kingdom, (present address: Geology De-
partment, University of Nottingham, Nottingham NG7 2RD, United Kingdom); William E.
Sweet Mineral Managemem Service, P.O, Box 7944, Metairie, LA 77010; Andreas Wetzel,

isches Pal logisches Institut der Universitit, Sigwartstrasse 10, D7400 Tiibingen,

Fed.eraj Republic of Germany; and Jean K. Whelan, Chemistry Department, Woods Hole
Oceanographic Institution, Woods Hole, MA 02543,

Time on hole: 7 hr.

Position: 27°11.61'N, 91°24.54'W

Water depth (sea level; corrected m, echo-sounding): 2259
Water depth (rig floor; corrected m, echo-sounding): 2269
Bottom felt (m, drill pipe): 2272.7

Penetration (m): 5.3

Number of cores: 1

Total length of cored section (m): 5.3

Total core recovered (m): 5.3

Core recovery (%): 100

Oldest sediment cored: N/A (mud line core only)
Basement: N/A

BACKGROUND AND OBJECTIVES

Site 619 is located near the axis of Pigmy Basin, a
blocked-canyon intraslope basin on the middle continen-
tal slope off Louisiana. Pigmy Basin has a narrow, elon-
gate shape trending about northeast-southwest. The ba-
thymetry shows steep slopes with many bulges (slides
scars?) along the diapir margin, and a rather flat bot-
tom at a water depth of about 2260 m. A gradual shoal-
ing was observed to the southwest; to the northeast, in-
sufficient data are available to delineate the bottom con-
figuration.

The main structural features are the ridges on both
the northwest and southeast sides of the diapir having
many high-angle normal faults. The top of the ridges
are found in water depths of 1350 m (northwest side)
and 1700 m (southeast side). The width of the short axis
of the basin floor ranges from 3.8 to 7.5 km.

The fill of the basin proper shows onlapping of drap-
ing seismic reflectors onto the flanks on the northwest
side of the basin and rather abrupt termination of re-
flectors against the flanks on the opposite side. This may
either be a result of the orientation of the east—west pro-
files, or it demonstrates that the diapir on the northwest
side has moved upward faster than the diapir on the oth-
er side. Thus the sedimentary sequence expands in a north-
westerly direction.

Seismically, the sedimentary fill shows an acoustical
sequence that starts with a transparent or semitranspar-
ent zone, overlain by a zone with discontinuous, more
or less parallel reflectors, and topped by distinct, paral-
lel continuous reflectors. This sequence is interpreted to
represent, from bottom to top, sandy-silty deposits, silt-
mud turbidites, and pelagic-hemipelagic sediments, re-
spectively. It is postulated that the coarser deposits con-
sist of turbidities and/or debris flows transported to the
area at the end of a low sea-level stand or soon thereaf-
ter. During a continuing rise in sea level, large quantities
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SITE 619

of mud are delivered to the shelf edge, resulting in tur-
bidity currents that follow the same path as the coarser-
grained deposits. During high sea-level stands, sediment
yield is reduced, and a hemipelagic deposition occurs
together with a pelagic rain. These sequences are often
interrupted by mass-movement deposits shed from the
sides of the adjacent growing diapirs. Their presence is
detected on seismic records by hyperbolics.

Our objectives at this site were

1. To determine the sedimentological, paleontologi-
cal, geochemical, and geotechnical characteristics of the
acoustical sequences,

2. To determine the rate of sedimentation of an acous-
tical sequence and its components,

3. To provide a near-complete biostratigraphic, geo-
magnetic, and oxygen-isotope stratigraphic section of the
upper Pleistocene.

OPERATIONS

Hole 619

Current and wind conditions were found to be favor-
able for positioning (for the first time on the voyage)
and the pipe trip was uneventful. Since precision depth
recorder (PDR) depths had been consistently somewhat
shallow on previous sites, the bit was lowered to the PDR
depth of 2274 m for the first variable length hydraulic
piston corer (VLHPC) core attempt. The core barrel was
recovered nearly full, and there were indications that the
sediment/water interface had not been recovered. One
joint of pipe was set back and a second core was “shot”
from 9.5 m higher. No core was recovered, but a water
depth of 2273 m was estimated on the basis of traces of
sediment in the lower meter of the plastic core liner.

Continuous piston cores were taken in gray mud to
about 74 m below seafloor, below which complete 9.5-m
stroke of the corer was no longer achieved (Table 1). There-
fore, the uncored interval was drilled off to each follow-
ing pipe connection. The installation of a shear-pin sub
modified to take 3% pins kept penetration/recovery at 4
to 5 m to about 155 m sub-bottom. At about 185 m, re-
covery and penetration dropped to very low levels, Cor-
ing operations were terminated at a drill pipe depth of
2481.7 m because of depth limitations and low core re-
covery.

Small amounts of methane gas were sampled from
the cores below about 120 m sub-bottom, but no mea-
surable increase in gas quantity or ethane content was
noted.

Hole 619A

As considerable paleontological interest persisted in a
“mud line” core, the pipe trip was halted just above the
seafloor. The VLHPC was run to the bit and a core at-
tempt was made from 2268.5 m. A good core containing
the interface and 5.3 m of sediment was recovered (Table
1). The pipe trip then resumed and was completed at
0400 hr., 23 October. The vessel departed 15 min. later
for a return to the middle fan operating area.
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Table 1. Site 619 coring summary.

Date Depth from Depth below  Length Length Amount
(Oct. drill floor seafloor cored recovered  recovered
Core®  1983)  Time (m) (m) (m) (m) (%o}
Hole 619
IH 21 2052 2274.0-22B3.5 1.0-10.5 9.5 9.12 96
2H 21 2158 2273.0-2274.0 0.0-1.0 1.0 0.01 1
3H 21 2306  2283.5-2293.2 10.5-20.2 9.7 8.83 91
4H 21 2359 2293.2-2302.9 20.2-29.9 9.7 8.10 B4
SH 22 0047 2302.9-2312.6 29.9-39.6 9.7 6.83 70
6H 22 0135 2312.6-2322.3 39.6-49.3 9.7 8.22 85
TH 22 0225 2322.3-2332.0 49.3-59.0 9.7 T.17 BO
BH n 0317 2332.0-2341.7 59.0-68.7 9.7 6.34 65
9H 2 0410 2341.7-2346.2 68.7-73.2 4.5 4.43 98
Wash 2 2346.2-2351.4 73.2-78.4 - - e
10H 2 0500  2351.4-2357.5 78.4-84.5 6.1 6.10 100
Wash 2 2357.5-2361.0 84.5-88.0 — - -
1TH 2 0555 2361.0-2366.1 88.0-93.1 5.1 5.04 w9
Wash 2 2366.1-2370.1 93.1-97.6 - - —
I12ZH 22 0645 2370.1-2375.1 97.6-102.1 4.5 4.50 |
Wash n 2375.1-2380.2  102.1-107.2 — — —
13H 2 0732 2380.2-2386.8 107.2-113.8 6.6 6.40 L
Wash 2 2386.8-2389.8  113.8-116.8 - - —_
14H 2 0911 2389.8-2392.2  116.8-119.2 2.4 237 9
‘Wash 2 2392.2-2399.4 119.2-126.4 _ - —_
15H 2 1002 2399.4-2403.5 126.4-130.5 4.1 4.06 99
Wash 22 2403.5-2409.0  130.5-136.0 - - g
16H 2 1045 2409.0-2414.8  136.0-141.8 5.8 5.74 9
Wash 2 2414.8-2418.7  141.8-145.7 — — —
ITH 2 1135 2418.7-2423 .8 145.7-150.8 5.1 5.01 98
Wash 2 2423 B-2428.4 150.8-155.4 — - —
18H 2 1230 2428.4-2431.4  1554-158.4 3.0 2n 91
Wash n 2431.4-2438.1  158.4-165.1 — — —
19H n 1335 2438.1-2442.1  165.1-169.1 4.0 170 93
‘Wash 2 2442.1-2447.7 169.1-174.7 — —_ =
20H 2 1445 2447.7-2451.2 174.7-178.2 3.5 3.32 95
Wash 2 2451.2-2457.3  178.2-184.3 - - -
21H 2 1525 2457.3-2460.3  184.3-187.3 0 0.00 0
2H n 1615 2460.3-2463.3  187.3-190.3 1.0 2.45 2
Wash 2 2463,3-2476,7 190.3-203.7 — - —
23H 22 1825 2476.7-2479.7 203.7-206.7 io0 0.02 1
24H 2 1925 2479.7-2480.7 206.7-207.7 1.0 0.02 2
25H 2 2030  2480.7-2481.7 207.7-208.7 1.0 0.78 78
1344 111.88 83
Hole 619A
IH 2 2245  1272.7-2278.0 0.0-5.3 53 5.3 100
2 H following core number indi hydraulic piston core.

SEISMIC STRATIGRAPHY AND ACOUSTIC
FACIES

Pigmy Basin is classified as a blocked-canyon intra-
slope basin (Bouma, 1981). It is located northwest of
Orca Basin (Site 618), and displays a northeast to south-
west orientation that is essentially parallel to Orca Ba-
sin.

A seismic survey grid was conducted across Pigmy
Basin in 1980 by the U.S. Geological Survey (Fig. 1). In-
strumentation included 5- and 40-in.? air guns, a mini-
sparker, and a 3.5-kHz sub-bottom profiler.

Seismic Stratigraphy

The seismic character at Site 619 is illustrated with a
minisparker profiler, USGS Line 117 (Fig. 2). The main
acoustic character of these typically hemipelagic sedi-
ments (see Lithostratigraphy section, this chapter) alter-
nates between parallel and semitransparent seismic re-
flectors; the chaotic reflectors below 3.24 s (at the drill
site) are the most notable exception.

On the basis of the relationships of the two main re-
flector characters, the section above 3.3 s is divided into
six seismic units. Each of the units consists of parallel
or subparallel reflectors overlying a zone of semitrans-
parent or transparent reflectors, except for Unit 6, which
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Figure 1. Pigmy Basin trackline map, U.S. Geological Survey Cruise G-80-4 (Gyre). Locations of

Figures 2 and 4 indicated.

has a zone of chaotic reflectors separating the parallel
and transparent reflection types.

In a recent paper, Bouma (1981) suggested this sys-
tematic alternation of seismic reflectors may be related
to changes in sedimentation processes (e.g., type of sed-
iment deposited) as effected by an external control (i.e.,
sea-level fluctuation or diapiric activity). Correlation of
the seismic units with the core lithologies is compatible
with this hypothesis (Fig. 3). The six lithologic units (see
Lithostratigraphy section, this chapter) roughly corre-
spond to the six seismic units, and each of the units
tends to fine upward from mud or silt-laminated mud to
clay (with rare silt laminae). The most coarse-grained
deposits at Site 619 were found in Cores 619-19 to
619-22, which are within the zone of chaotic reflectors.
The sediments in these cores are interbedded, structure-
less clays, silts, and sands, although the silt-laminated
clays in Core 619-22 are contorted and inclined.

Acoustic Facies

The reflector patterns in the upper 70 m at Site 619
are shown in greater detail with a 3.5-kHz sub-bottom
profiler record, USGS Line 117 (Fig. 4). All reflectors
appear to be related to thin beds of silt or sand.

Conclusions

1. The cyclic repetition of the six seismic units may
be a result of systematic changes in the type of sediment
supplied to the basin.

2. Correlation of core lithologies and the seismic sec-
tion suggests the reflection surfaces most commonly are

silt or sand layers; they may also be related to changes in
the carbonate content because of frequent changes in
the abundance of fossils (see Biostratigraphy section,
this chapter).

3. Each individual depositional event or close-spaced
series of individual events (three or more) that interrupts
the normal hemipelagic depositional system results in a
large enough acoustical impedance to produce seismic
reflectors.

BIOSTRATIGRAPHY AND SEDIMENTATION
RATES

Biostratigraphy

The section penetrated in Holes 619 and 619A is Qua-
ternary, correlating with the planktonic foraminifer Zone
N23 and the calcareous nannofossil Zone NN21. This
interval includes the Holocene (Zone Z), late Wisconsin
glacial (Zone Y), Wisconsin interstadial (Zone X), and
perhaps early Wisconsin glacial (Zone W) of Ericson
and Wollin (1968) (see Explanatory Notes, this volume)
(Fig. 3).

Zone Y is a sequence of bathyal muds with silt lami-
nae containing cool-water planktonic foraminifers and
reworked Cretaceous calcareous nannofossils.

Zone X (Globorotalia flexuosa Zone) is a warm-wa-
ter foraminifer-rich gray mud with abundant calcareous
nannofossils. The benthic foraminifers indicate a bathy-
al depositional environment for the sediments.

The X/W boundary may occur in Section 619-18-2
(Kohl, this volume). The W Zone (early Wisconsin gla-
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cial) is represented by a cool-water planktonic foramini-
fer assemblage and reworked Cretaceous calcareous nan-
nofossils. The occurrence of shallow-water benthic fora-
minifers indicates that the sediments have been displaced
from the neritic environment.

Foraminifers

Foraminifers from Holes 619 and 619A are Quater-
nary, Zone 23 (Blow, 1969). A warm-water, high-diversi-
ty Holocene (Zone Z) planktonic foraminifer fauna oc-
curs in Core 619-1. This fauna contains abundant G.
menardii and G. tumida, along with bathyal benthic for-
aminifers Cibicides wuellerstorfi, Laticarinina paupera-
ta, and Osangularia culter.

SITE 619

Zone Y (late Wisconsin glacial) extends from Sections
619-2-1 through 619-17-1 and consists of mud with silt
laminae. The cool-water planktonic foraminifer G. in-
Slata is common throughout most of this interval. The
occurrence of bathyal benthic foraminifers such as C.
wuellerstorfi, Gyroidina orbicularis, and Hoeglundina
elegans supports deep-water sedimentation for most of
the Y Zone. The variation in abundance of benthic and
planktonic species is probably related to variable sedi-
mentation rates. A volcanic ash layer occurs in Sample
619-16,CC (2-6 cm) and is equivalent to the Y8 ash of
Kennett and Huddlestun (1972) (see Ledbetter, this vol-
ume).

Zone X (warm Wisconsin interstadial) extends from
Sections 619-17-2 through 619-18-1 and is a foraminifer-
rich mud with abundant G. menardii and common G.
flexuosa. C. wuellerstorfi, O. culter, and H. elegans are
common bathyal benthic species.

Section 619-18-2 through Sample 619-25,CC (total
depth of hole) may also belong to Ericson Zone X (Kohl,
this volume); alternatively the interval may belong to Eric-
son Zone W. The intervals from Section 619-18-2 through
Sample 619-20,CC and from Samples 619-23,CC through
619-25,CC are marked by a general decrease in foramin-
ifer abundance with the cool-water planktonic foramini-
fer G. inflata being rare to common. The presence in
these intervals of shallow-water benthic foraminifers such
as Ammonia beccarii, Hanzawaia concentrica, Florilus
spp., and Elphidium spp. indicates transport of the sed-
iment from a neritic environment. In contrast, Samples
619-21,CC through 619-22,CC are dominated by warm-
water planktonic foraminifers such as G. menardii and
G. cf. flexuosa, along with occurrences of the bathyal
benthic species C. wuellerstorfi and L. pauperata. Be-
cause of incomplete core recovery above and below this
interval, the biostratigraphic position remains unclear
(Kohl, this volume).

Calcareous Nannofossils

All cores recovered from this site are interpreted to be
in the Emiliania huxleyi Zone (NN21) of Martini (1971).
Abundant, well-preserved Quaternary calcareous nanno-
fossils are found in the Holocene sediments and in the
interval from approximately Cores 619-15 through 619-
18; few reworked nannofossils are present. The remain-
der of the sediments recovered at this site contain few
calcareous nannofossils and the assemblage is dominated
by reworked Cretaceous species. The datum level repre-
sented by the reversal in dominance of Gephyrocapsa
caribbeanica and E. huxleyi is encountered in Hole 619
at the base of Core 619-16. In tropical and subtropical
waters this event is associated with oxygen-isotope Sub-
stages 5b-5a, approximately 0.085 Ma (Thierstein et al.,
1977).

Sedimentation Rates

The sedimentation rates are calculated on the basis of
four datums. An age of 0.012 Ma is used for the Holo-
cene/Pleistocene boundary (Z/Y zonal boundary), 0.085
Ma for the Y/X zonal boundary, 0.127 Ma for the X/W
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Figure 4. 3.5-kHz sub-bottom profiler record, Line 117 (G-80-4) depicting the position of silt and sand layers in the upper 70 m at Site 619. The

Holocene/Pleistocene (Z/Y) boundary is at 5 m sub-bottom depth,

zonal boundary, and 0.195 Ma for the W/V zonal bound-
ary (see Explanatory Notes, this volume).

A sedimentation rate of 41.7 cm/1000 yr. is computed
for the Holocene. This is a minimum rate assuming com-
plete Holocene recovery (Fig. 5). Late Wisconsin glacial
(Zone Y) sedimentation is calculated to be 194.5 cm/
1000 yr. The Wisconsin interstadial (Zone X or G. flexu-
osa Zone) is at least 10 m thick (Sections 619-17-2 through
619-18-1) and may extend to the base of the hole. As-
suming the former scenario, a rate of 23.8 cm/1000 yr.
is computed for this zone.

The interval below Section 619-18-1 may belong to
Ericson Zone W. If so, the W/V zonal boundary was
not encountered. However, assuming that the boundary
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is just below the total depth of the drill hole, a mini-
mum sedimentation rate of 76.0 cm/1000 yr. is extrapo-
lated.

These calculations are based on nondecompacted sedi-
ment thicknesses.

LITHOSTRATIGRAPHY

At Hole 619, a 208.7-m-thick series of dominantly
hemipelagic sediments was cored using the hydraulic pis-
ton corer. In addition, a 5.3-m core was recovered at
Hole 619A, using the variable length hydraulic piston
corer to obtain better recovery at the water/mud inter-
face.
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The sediments are relatively uniform throughout. How-
ever, on the basis of minor lithological changes together
with seismic facies analysis, six lithological units can be
identified (Table 2, Fig. 3). These units comprise six main
facies: (1) calcareous, mainly structureless, clays and
muds, (2) calcareous, color-banded clays and muds, (3)
noncalcareous clays and muds, (4) silt-laminated muds,
(5) sands and silts, and (6) pebbly muds (Fig. 6).

Core recovery down to 73.2 m sub-bottom was gener-
ally good (82%). Below that depth, incomplete sections
were drilled, resulting in a less continuous sedimentary
column available for sedimentologic description (i.e., 47%
to 178.2 m sub-bottom and 11% from 178.2 to 208.7 m).

Lithologic Unit 1: Calcareous Clays and Muds

Unit 1 (0-14.83 m sub-bottom) consists predominantly
of dark gray calcareous clay and mud, structureless or
with color-banded intervals up to 0.8 m thick. The struc-
tureless facies comprises about 82% of this unit. The
color-banded intervals are typified by thin laminated to
thin bedded color bands alternating between dark gray,
olive gray, and grayish browns.

The upper 5.5 m of the unit is moderately bioturbat-
ed and contains rare silt laminae. Each of these laminae
has a sharp base and grades upward to clay. The unit gen-
erally coarsens from 7.5 m sub-bottom to the base and

Table 2. Lithologic units of Site 619.

Lithologic Sub-bottom
unit Sediment Cored interval depth (m)
1 Calcareous clays and muds 619A-1; 619-1 through 0-14.83
619-3-3, 133 cm
n Calcareous clays and muds 619-3-3, 133 cm 14.83-65.34
through 619-8
1] Calcareous clays and muds 619-9 through 619-11 65.34-93.04
v Calcareous clays and muds 619-12 through 619-13 93.04-113.61
v Calcareous and noncal 619-14 through 619-17  113.61-150.71
clays and muds
Vi Clays, muds, silts, and sands 619-18 through 619-25  150.71-280.71

is moderately bioturbated below 10.5 m sub-bottom. Two
thicker beds fine upward (i.e., graded bedding) from sand
over 26- and 11-cm intervals at 7.70 and 12.55 m sub-
bottom, respectively. A calcareous silty clay occurs at
10.5 to 12.4 m sub-bottom. The basal 0.22 m of Unit I
consists of interlaminated sand and clay.

The dominant lithology is composed primarily of clay-
sized minerals with secondary quartz and nannofossils.
Foraminifers and quartz are the major constituents of
the silt and sand layers. The average calcium carbonate
content is 12%.

Lithologic Unit II: Calcareous Clays and Muds

Unit II (14.83-65.34 m sub-bottom) consists of dark
gray to dark olive gray calcareous clay down to 36.73 m
sub-bottom (Sample 619-3-3, 133 cm through Core 619-
5) and coarsens to dark gray calcareous mud from 39.6
m sub-bottom to the base of the unit (Cores 619-6
through 619-8). These muds are structureless (63% of
the unit) with color-banded interbeds.

The clayey sediment in the upper half of Unit II can
be subdivided based on the relationship of the structure-
less and color-banded facies. Alternating dark gray and
dark olive gray color-banded clays occur from 14.83 to
18.00 m sub-bottom. These color bands are thick lami-
nated to very thin bedded and tend to have sharp bot-
toms and tops. The clay is structureless down to 26.4 m
sub-bottom where it grades to a structureless mud. Be-
low the mud, from 26.75 to 36.73 m sub-bottom, the
clay consists of interbedded structureless and color-band-
ed intervals (ratio 55:45). Thicknesses of the alternating
facies range from 0.1 to 1.4 m. The individual color
bands are less than 1 cm thick (i.e., thin to thick lami-
nated). Several zones of coarser-grained sediments occur
within the interbedded interval: a mottled section with
mud balls up to 2 cm in diameter from 26.75 to 27.2 m
overlying a series of irregular to inclined, very thin silt
laminae from 27.2 to 27.38 m; a 4-cm-thick sand at
31.15 m; and several silt laminae from 31.5 to 32.2 m.
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Figure 6. Photographs of sediments recovered at Site 619. A. Silt laminae and bioturbated band (Core 619-3-3, 110-127 cm). B. Color bands and
bioturbation (Core 619-3-4, 65-80 cm). C. Pebbly mud (Core 619-17-3, 90-125 cm).

The mud in the bottom half of Unit II can also be
subdivided by facies. The sediments are predominantly
color banded from 39.6 to 43.35 m sub-bottom, and con-
tain thin silt and sand laminae down to 40.9 m. The col-
or bands are gray to dark gray down to 41.05 m and
dark gray to very dark gray over the remainder of this
interval. The dark gray mud is structureless with rare
black coloration from 43.35 to 51.30 m sub-bottom. From
51.30 to 55.85 m sub-bottom, the sediment is character-
ized by interbedded structureless and color-banded silty
clay (ratio 35:65). In this subunit, color banding down
to 52.2 m is produced by thin-thick laminated, black or-
ganic-rich layers and thin silty sand laminae. The black
layers are generally mottled (i.e., bioturbated). Color
banding down to 55.05 m is produced by color hues
lighter or darker than dark gray; the bands are thin lam-
inated to very thin bedded. At the base of the subunit
(55.05-55.85 m), very dark grayish brown-black layers
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(1 cm) produce the laminated appearance. The base of
Unit 1I, from 59.0 to 65.34 m sub-bottom, is essentially
a structureless mud although it displays subtle black lay-
ers at 60 m and more pronounced black layers (<1 cm)
from 64.4 to 64.8 m.

The muds in this unit are composed predominantly of
clay-sized minerals (70%). Quartz and carbonates (mainly
foraminifers and nannofossils) are the major secondary
components. The average calcium carbonate content is
13%.

Lithologic Unit III: Calcareous Clays and Muds

Unit III (65.34-93.04 m sub-bottom) is composed of
dark gray to dark olive gray calcareous clay and dark
gray calcareous mud.

Core 619-9 (68.7-73.2 m sub-bottom) exhibits mot-
tled, thin laminated to very thin bedded black, organic-
rich layers in the dark gray mud down to 72.1 m. Below



that depth, the mud is structureless with a contorted
zone from 73.0 to 73.2 m.

Core 619-10 (78.4-84.5 m sub-bottom) is a predomi-
nantly dark gray to very dark gray mud. From 78.4 to
82.4 m, the mud is structureless with few thin black
laminae and silt laminae. Abundant thin black laminae
produce a laminated appearance from 82.4 to 84.5 m.
Gas escape features are prevalent from 81.4 to 84.5 m
sub-bottom.

Core 619-11 (88.0-93.04 m sub-bottom) consists of
interbedded structureless and color-banded muds (ratio
50:50). The predominant color is dark gray, and the thin
to thick laminated color bands are very dark gray, olive
gray, and black. Thin silt laminae (and one sand lamina)
occur from 89.9 to 91.4 m.

Clay-sized minerals are the major constituent of the
muds in this unit; carbonate (unspecified) and quartz
are the major secondary components. The average calci-
um carbonate content of 18% represents the highest con-
centration of carbonate at Site 619.

Lithologic Unit IV: Calcareous Clays and Muds

Unit IV (93.04-113.61 m sub-bottom) is a dark gray
calcareous clay that becomes coarser downward to a pre-
dominantly dark gray calcareous mud. The clay is struc-
tureless and extends from the top of the unit to 108.15
m sub-bottom. Gas escape features are present at 101.0-
101.5 m. A 1.05-m-thick calcareous sandy mud is pres-
ent at 108.15-109.2 m sub-bottom. This structureless
sandy mud contains dispersed foraminifers in its lower
half. From 109.2 to 113.61 m sub-bottom, the unit con-
sists of mottled, predominantly dark gray mud. The mot-
tling is most extensive from 109.2 to 110.1 m and in-
cludes black, olive gray, and reddish hues as secondary
colors. A chaotic mixture of sand and clayey sand at a
depth of 112.5 m exhibits contorted bedding.

Foraminifers are dispersed throughout the mud and
are the main component of the calcium carbonate (14%).
Clay-sized minerals and quartz are the primary terrige-
nous components.

Lithologic Unit V: Calcareous and Noncalcareous
Clays and Muds

Unit V (113.61-150.71 m sub-bottom ) consists pre-
dominantly of clay. In general, it becomes coarser down-
ward.

The sediment at the top of the unit (Core 619-14;
116.8-119.18 m sub-bottom) is a structureless dark gray
calcareous clay (calcium carbonate content 18%). Indis-
tinct thin laminae are present below 118.95 m.

From 126.4 to 128.9 m sub-bottom predominantly ol-
ive to dark olive gray calcareous clay (calcium carbonate
content 11%) with thin silt laminae occurs. The silt lam-
inae have disturbed bases and are normally graded in
the interval from 126.8 to 127.75 m. This section is mot-
tled, exhibits gas escape structures, and subtle colora-
tion changes range from brown to dark green black. Be-
low 128.9 m to a depth of 130.48 m, the sediment is a
gaseous, dark gray, structureless calcareous clay.

From 136.0 to 139.2 m sub-bottom, a silt-sand lami-
nated clay (calcium carbonate content 6%) is present.
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The clay is dark gray down to 136.4 m, and is predomi-
nantly greenish gray below that. The silt, sandy silt, and
sand laminae are generally less than 1 cm thick. These
laminae are dark greenish gray, have sharp bases and
grade upward to clay over an interval of several centi-
meters. This laminated subunit is mottled (bioturbated?)
and has dispersed foraminifers throughout. Several mud
balls up to 2-cm diameter occur from 136.83 to 136.93
m. From 139.2 to 140.2 m sub-bottom, the sediment is a
relatively structureless mud. The mud is greenish gray at
the top and changes gradually to a dark greenish gray at
the bottom. Discontinuous, broken silt laminae and dis-
persed foraminifers are common in this sequence. From
140.2 to 141.55 m sub-bottom, the sediment is a struc-
tureless, dark greenish gray clay. The clay has dispersed
foraminifers and is mottled below 140.85 m. A medium-
grained foraminifer sand which grades to clay over a
10-cm interval is present at 140.8 m. Two very thin beds
of volcanic ash occur at 141.35-141.37 m and 141.38-
141.41 m sub-bottom. The ash has been identified as
the Y8 ash of Kennett and Huddlestun (1972) (Ledbet-
ter, this volume).

From 145.7 to 147.4 m sub-bottom, a multicolored
mottled clay occurs. The clay is black from 145.7 to
146.7 m, dark gray from 146.7 to 147.05 m, and dark
greenish gray below the depth. The clay contains dis-
persed foraminifers and black, organic-rich mud balls
around 146.50 m. From 147.4 to 148.45 m sub-bottom,
the sediment is a dark greenish gray clayey sand. Based
on the distribution of sand grains, the clayey sand ap-
pears to fine upward (i.e., normally graded) from 147.4
to 147.68 m and 147.68 to 148.45 m. Foraminifers and
black mud balls (up to 7-cm diameter) are scattered
throughout. Immediately below the clayey sand, from
148.45 to 150.71 m sub-bottom, occurs a 2.26-m-thick
pebbly mud layer. This chaotic, mottled clayey deposit is
predominantly dark greenish gray down to 150.0 m and
greenish gray down to 150.71 m. Secondary colors in-
clude gray, dark gray, and reddish hues. The clasts are
composed of clayey mud and silty mud, range in size
from 1 to 5 cm, and increase in density downward. This
chaotic subunit has dispersed foraminifers, and the de-
gree of mottling decreases downward. Contorted struc-
tures are best preserved at 150.2 m.

Compositionally, the clays are composed of clay-sized
minerals with secondary carbonate and quartz; nanno-
fossils are most abundant in the calcareous section (above
130.48 m sub-bottom), and foraminifers are dominant
in the lower half. The coarser-grained lithologies are com-
posed primarily of quartz and the various carbonate com-
ponents, The average calcium carbonate content in this
unit is 12%.

Lithologic Unit VI: Clays, Muds, Silts, and Sands

Unit VI (150.71-280.71 m sub-bottom) contains a
greater volume of coarse-grained detritus. The average
composition of this unit is 21% sand, 41% silt, and 38%
clay. By comparison, clay-sized detritus dominated the
previous units with average values ranging from 70 to
82% . The lithologic relationships are highly variable be-
ing different in each core. Generally, the dominant li-
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thology is a dark greenish gray, structureless clay with
coarser-grained interbeds.

Core 18 (155.4-158.19 m sub-bottom) consists of very
dark greenish gray mud that fines upward from a sand
(same color). Below the sand (156.15 m), the remainder
of the core is characterized by dark greenish gray, subtly
mottled clay.

The interval from 165.1 to 168.77 m sub-bottom (Core
19) is a dark greenish gray, structureless clay with dark
gray, structureless sand interbeds ranging from 6 to
24 cm thick.

In Core 20 (174.7-178.09 m sub-bottom), the sedi-
ments are dark greenish gray. From 174.7 m sub-bot-
tom, the clay fines upward from silt (175.0-175.5 m)
which is underlain by a mud that fines upward from a
silty sand (175.5-175.8 m). Below the silty sand, the clay
is structureless, fines upward from silt near the bottom
of Core 20 through a clayey silt (177.76-178.09 m).

Recovery in Core 21 (184.3-187.3 m sub-bottom) con-
sisted of only 2 cm of grayish calcareous clay. The sec-
tion from 187.3 to 189.76 m (Core 22) contains inclined
and contorted very thin to thin, silt-laminated dark green-
ish gray calcareous clay (187.3-188.6 m) overlying a very
dark greenish gray, structureless calcareous clay. Core 25
(207.7-208.7 m sub-bottom) contains a very dark green-
ish gray to black, moderately bioturbated, structureless
mud; gas escape structures are common.

The muds in this unit are composed of clay-sized min-
erals with secondary quartz. The silts and sands consist
mainly of quartz: clay-sized minerals and carbonate com-
ponents are the most abundant secondary minerals. The
average calcium carbonate content is 6%.

GEOCHEMISTRY

Organic Geochemistry

In Pigmy Basin, no gas as evidenced by gas expan-
sion cracks or pockets was observed in the cored sec-
tions between Cores 619-1 and 619-9 (0-73 m sub-bot-
tom).

Small amounts of gas were obtained from Cores 619-
10 and 619-12 (Table 3). These values were obtained from

Table 3. Carle gas shipboard data from Site 619,

Leg 96.
Methane COy
Core-Section (%) Ethane C;C3*  (ppm)
4-5 530 ppm <0.02 nd nd
5-4 844 ppm <0.02 nd 513
6-5 0 <0.02 nd 522
7-5 0.014 <0.02 nd 463
8-4 0.04 <0.02 nd 294
9-3 0.7 <0.02 nd 328
10-2 1.2 <0.02 nd i
12-3 48.7 <0.02 = 2400 904
13-4 11.0 <0.02 nd 421
14-2 12.0 <0.02 nd 740
15-3 93.0 <0.02 > 4650 766
16-3 84.0 <0.02 =4200 1304
17-3 18.3 <0.02 nd 694
18-1 89.0 <0.02 > 4450 1725
19-2 92.0 <0.02 =>4600 3071
20-2 93.3 <0.02 > 4665 1892

4 nd = not determined.
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shipboard measurements. Amounts of methane are qual-
itative only, because the remaining gas collected is air
that contaminates the sample during collection. If core
methane pressure is high, this contamination becomes
less severe. More precise shore-based measurements of
gas ratios can be found in Pflaum et al., and Whelan
and Tarafa (this volume).

Large expansion voids were observed in Cores 619-15
through 619-20 (126-178 m sub-bottom) with the excep-
tion of Core 619-17. These voids seem to be most often
associated with sandy layers within these sections. No
gas was observed below Core 619-20, which could be be-
cause of the poor recoveries in these last cores. Analysis
of these gases on the Carle Gas Chromatograph indi-
cates that the gas is methane, with less than 0.02% eth-
ane. Thus C,/C; concentrations are >2000, indicating
biogenic gas.

Dark black sediment layers were observed in Cores
619-17 and 619-18. These layers are similar to the layers
observed in Orca Basin that were thought to be the result
of iron sulfides deposited under anoxic conditions.

This site represents a continuously deposited organic-
rich hemipelagic section where microbiological process-
es appear to significantly influence sediment organic mat-
ter, core gases, and interstitial water values. These pro-
cesses are discussed in more detail in other parts of this
volume as follows:

1. Viable anaerobic microorganisms to sub-bottom
depths of at least 170 m (Whelan, Oremland, et al., this
volume),

2. Isotopic and compositional studies of core gas
(Pflaum et al., this volume),

3. Interstitial water alkalinity, acetate, and sulfate pro-
files (see Ishizuka, Kawahata, et al., Kennicutt et al.,
Whelan, Oremland, et al., this volume),

4. Studies of sediment organic matter (Kennicutt et al.;
Whelan and Tarafa, this volume).

Inorganic Geochemistry

As a whole, the site does not show any drastic down-
hole changes in pH, total alkalinity, and salinity values.
However, pH values change slightly with depth and sa-
linity values decrease a little with depth. Results of ship-
board data analyses are as follows:

1. All pH values are lower than those of surface sea-
water (pH 8.2). The pH of the interstitial water in Cores
619-1 and 619-2 is 7.0. Values increase gradually and
slightly with depth below Core 619-3 (pH 6.8-7.8). Be-
tween Cores 619-17 and 619-18 is a small interruption in
this increase (pH 7.8 and 7.5). Below Core 619-18, the
pH of interstitial water increases again with depth (pH
7.5-7.9).

2. Total alkalinity values of interstitial water are be-
tween 3 and 8.5 mEq/L and average 6.2 mEq/L.

3. Salinity of interstitial water in Core 619-1 is 34.5%o
and decreases with depth until Core 619-8 (32.2%9), af-
ter which it is constant (about 32%o).

PHYSICAL PROPERTIES

Wet-bulk density increases from a low of 1.34 g/cm?
near the seafloor to a high of 1.99 g/cm? at 175-m depth.
The average rate of bulk density increase is 0.0092 g/



cm? - m in the upper 50 m and 0.0015 g/cm? + m below
the 50-m level. At a depth of about, 90 m bulk density
decreases from the line of normal trend (Fig. 7A). This
decrease in bulk density is attributed to the presence of
free gas (methane) in the pore spaces.

Wet water content decreases from a seafloor value of
61.2% to a low value of 17.7% at 175-m depth (Fig. 7B).
The line in Figure 7 shows the normal, gas-free, trend of
wet water content plotted against depth. The points that
deviate from the line are those measurements made on
gassy sediments.

Dry water content shows similar trends since wet wa-
ter content and deviations from the normal trend result
from the presence of free gas within the sediment (Fig.
7C).

Porosity of the seafloor sediments is approximately
80%. The porosity decreases sharply to a value of 45%
at 50-m depth (Fig. 7D). Below this depth the sediments
display an average rate of porosity decrease of 0.084% /m
to a value of 35% at 175-m depth as opposed to the av-
erage rate of porosity decrease of 0.704% /m for the up-
per section.

Undrained shear strength increases at an average rate
of 0.615 kPa/m in the upper 50-m interval, from 3 kPa
at the seafloor to a value to 33.5 kPa. The average rate
of increase of shear strength between 50 and 175 m is
0.732 kPa/m. The ratio between undrained shear strength
and overburden pressure shows that the sediments drilled
at Site 619 are highly underconsolidated (for details see
Bryant, Sweet, et al., this volume). The conditions of
underconsolidation displayed by Site 619 sediments are
attributed to high rates of sedimentation, low perme-
abilities, and the presence of gas in the pore spaces of
the sediment. All measured values of undrained shear
strength are plotted against depth in Figure 7E.

Figure 7F shows the results of sonic velocity measure-
ments parallel and perpendicular to the bedding. The
velocities display a very large variation with depth. The
acoustic anisotropy is in some cases very large and con-
flicting. The large variation in velocities measured at sim-
ilar depth can be attributed to the presence of gas in the
pore spaces.

SUMMARY AND CONCLUSIONS

The site is located in Pigmy Basin, a northeast-south-
west trending intraslope basin, in 2260 m water depth.
The flat basin floor is bounded on the northeast and
southwest by steep diapiric walls rising 700 m above the
floor. The basin fill is seismically characterized by paral-
lel, rather continuous reflectors alternating with trans-
parent or semitransparent zones or discontinuous reflec-
tors. Often, such a sequence is repeated multiple times.
The drilled section penetrated 208.7 m of clays and muds

SITE 619

containing an abundant benthic and planktonic fauna.
The pelagic and hemipelagic muds contained only a mi-
nor amount of thin coarse-grained turbidites and was
essentially free of mass-movement deposits shed off the
adjacent diapiric walls. The absence of noticeable
amounts of gas and the abundance of microfauna make
this site especially suitable for late Pleistocene biostrati-
graphic, paleomagnetic, and oxygen-isotope studies.

The major conclusions are

1. The basin fill has been deposited primarily as pe-
lagic and hemipelagic sedimentation, with only minor
interruptions by localized mass movement and “coarse-
grained” turbidite deposits.

2. A well-preserved and rather complete stratigraph-
ic section of the Wisconsin was cored. Ericson’s Zones
Z,Y, and X (and W?) were penetrated. Computed accu-
mulation rates were 41.7 cm/1000 yr. for the Holocene
(Zone Z), 194.5 cm/1000 yr. for the late Wisconsin gla-
cial (Zone Y, 142 m thick), and at least 23.8 cm/1000 yr.
for the Wisconsin interstadial (Zone X, 10 m thick).

3. The predominantly clay section contains an abun-
dance of bathyal benthic foraminifers except in the lower
part of the section that may belong to Zone W (early
Wisconsin glacial) which contains displaced shallow-wa-
ter nearshore benthic fauna.

4. Diapiric movement, commonly responsible for shed-
ding reworked sediments into the adjacent basin, must
not have been extremely active during the late Pleisto-
cene, as mass-movement deposits are minimal in the sec-
tion penetrated.

5. A prominent ash layer was cored at a sub-bottom
depth of 141.5 m, above the top of Ericson’s Zone X.
This ash is the Y8 ash of Kennett and Huddlestun (1972)
that has been dated at 84,000 yr. before present (Ledbet-
ter, this volume).
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Figure 7. Mass physical properties of Site 619 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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5 3 [ - Heevy minetals 2 1 ) Glauconine T =
g~ 3 | Clay 62 71 3 Carbonate unipes. & 2
[ % Welcanic glass - T £ Foraminifers 3 5
z [:5 Micranodles - 8 |. g Colc rannofoss 10 3
& 3 G Carbonate unspec. 10 1 : |z Pant debris fiporesh T T
iz Foraminifers - 10 Lol Opacqui 1 =
Cale, nannotossils - 7 i Alwered minersls  — 2
Soange wiculn - T =
Mant debieis liposes) — T A ] CARBONATE BOMB DATA:
Opaques a = =3 | 5, 36 0m=110%
4 CARBONATE BOMB DATA. 4 3 |
*3, 36 em - 10% , a1
3 |
7 | |
] 1w |
|
\
5 5 i
|
B L
6 S| [+
C6 CC|
3
) cc

18¢
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SITE 618 HOLE CORE 5H CORED INTERVAL 2302.9-2312.6 mbsl; 20.8-39.6 mbs! SITE §19 HOLE CORE GH CORED INTERVA 2312.6-2322.3 mbsl; 39.6—48.3 mbsi
g FOSSIL 2 FOSSIL
o g CHARACTER x |5 CHARACTER
§ |.[2TaTel [ 132 : A MAHEHRRHE
= = 2
:IE Eé § 2 5' HE lﬁ':ng ! -% " LITHOLDGIC DESCRIPTION ‘f% E% g i § g g Lﬁmﬁ’gg? LITHOLOGIC DESCRIPTION
£T1ETI5)82)8] |%|F +EH R I
g |5|2|5|% EEls 2 ; Folg |E|25]|%
% |2|2|2 |5 £ = |2|2|d |5
i
Section 1—-Section 2, 70 cm: dark gray 157 4710, = Dk gray (5Y 4/11 MUD. Laminated in ugper part of
homogeneous MUD with color band amination in ! -;I core, and becoming mose homogences downcor,
the lower 24 em. Fow cm-thick SAND leyer ocours #1 | K Laminations ara damimant iy Black MUD, andraege liom
Saction 1. 121125 cm. | aminations are black i H % -2 mm to 3 cm thick taverage <1 enib, Cora nchrte
[26YR 2.5/0) ranw, wary thi SILT and SAND laminse oi indicated in
Secuon 7, 70 cm-Section & 130 om: dark afive grdy | g “Graph € Lithology™ column
I5Y 320 MUD, Mainiy hamogencous with occasiansl N
iritierkes of dark gry [5Y 4710 mad especially et the : SMEAR SLIDE SUMMARY (%):
L b bt 3,80
r“ 1B o
. Section 5 and Core Catches: dark gray (5Y 4/1] MUD N Texturn
tatminated with vary dark gray (BY 3710 and wery thirk ! Sandl o
arayiih brown [25Y 3/2) MUD, Sl 40
: Clay aa
SMEAR SLIDE SUMMARY [%]: 2 Compasitian;
220 555 ! Quetiz w0
[ o ! E Foldspar T
Texture ! Clay 6a
Sand o a § Cargonate umspes. 7
| o Sit o w0 ] M Cale nannotasily &
ﬁ Clay g0 B0 Alyred minseatt 10
[ i Competition: Opatwien &
= 3 Quarte 4 14 =
H Hiawy miverals T T CARBONATE BOME DATA
K = Clay 87 75 ¥ 3 ] *3,36em « 1%
= Valcanic glass - T ;| [
- L u "~ -
z Carbumate unspee. 1 2 i 27k
Focaminifec 5 3 ol
Cale. nancfossils 3 5 5 éé
Plare desirin [upoie) - T e o
Altsred minerat T 1 =

cG

CARBONATE BOMB DATA:
*3, 36 cm = 16%

ac]ca
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3 —51 HOI Col CORED INTERVAL 2332.0-2341.7 mbsl: 59.0-68.7 mbs!
SITE 819 HOLE CORE 7H CORED INTERVAL 2322.3-2332.0 mbsl; 49.3-58.0 mbsf SITE 619 LE M el
== e e e

& FOSSIL
2 FOSSIL i g | _cHaracter
¥ (3 |anacree ). - EME HE Bl 2| cnaemic LITHOLOGIC DESCRIPTION
g_ AR g| & GRAPHIC LITHOLOGIC DESCAIPTION S HEE E| £ | umiotoay | Y
HEHHEE =l B | umolosy g= HEH B CEEY 5
e N HHHIRHE EeEoa L HHEE 5 5
o
z E - B =5 & H g |B|2|2]3 e
§ HIERE c o w ]
I i MUD, dark gray (5Y 4/1) and homogensous. Laminated
| Pk ey S5 411 WRID: Drmammrecnss e ek il | with black (2.5 2.5/1) ayers of MUD in Section 1
| wntarvaly moindicated in “Sedimentary Structures” calumn, E {80 120 cm), Section # (83130 cm), Section B, and
Lombiae wtn dommirantly Black [5Y 25/1) MUB, with | i)
| minar very dark grayish brown (25 372 MUD beds 1 |
1 | it Section 5 and rare SILT and SAND laminan in Sactiany ' SMEAR SLIDE SUMMARY 1%):
| 2.3,md4 ! 3
| D
| SMEAR SLIDE SUMMARY (%): 1 —
| Sand a
o S 20
I - Clay 70
| Sand o Companition:
| Sie 40 Quarte 15
Clay &0 2 Foidspar T
2 I Compoitaon; Clay &2
= ={1 Cuarts o Micranodules 3
2 it Feidspar T Carbonate unspec. 10
] Clay 55 Cale nannolowils 2
Mictanodulis & Plant dubiris [spares) T
Carhanate unspec. 10 Altsrsd minevals 3
| Cade, nannalossls T Opaspiirs 5
Altersd minerals 5
| Opagues & ¢z CARBONATE BOME DATA,
] | 2N *3, 38 em = 15%
~ CARBOMATE BOME DATA = § 3
§ 3 3 ! 3,36 cm = 13% 2 § i
g[8 I ?
£z L
£ 185 | g
ez |
|
|
! 4
4 |
|
|
5
| o ice
|
|
¢ 1
|
|
jom (€6 cc |
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SITE 610 HOLE CORE 9H CORED INTERVAL  2341.7—2346.2 mbsl: 68.7—73.2 mbsi SITE 619 HOLE CORE 10H CORED INTERVAL 2351.4—2357.5 mhal; 78.4-84.5 mbsf
% FOSSIL g FOSSIL
- < CHARACTER » & CHARACTER
8 = al =2 = B8 x 218 s s
w = S S 2 - g
“:; Eg B g H £ X LITHOLOGIC DESCRIFTION “.’; Eg H § £l E Lf‘.'::g&;gv < LITHOLOGIC DESCRIPTION
us EN ; 2lsly g H g3 2% ; § 3 g sl = Ealeel
= 4 = E o =
N AHEHHE i N R HEEH FEH
& |8]2|%]|5 @ |S)=z[=]a 3]
I
Durk gray (10YR 4711, tumnogeneouy MUD focamang
MU dark gray (5Y 4/1] and regularly laminated. Laming I progressiely moro leminated downcsn, Subte cala
rons are made mestly of ey dark gray and BLAGK | changes {n MUD includ very dek gray (TOYR 301 and
{EY 270 and 10Y R 2.6/1) MUD with wmewhat gradationil | dark beown (7.6YR 372} Lamines are black (8Y 2.5/1),
1 wop wnd bases, Vory thay SILT lamisss occur at Sectian 1 1 wery dark grayesh boown (1O¥R 3021, and vevy daik gray
: 65 em; Section 320 em; and Section 3. 24 cm. : (B 201, teestion of the MUD laminse are idicated in
the “Sedamemtary Suuctunn® column, Section 2 and 3
: SMEAR SLIDE SUMMARY 1%): | inclstta eare, very 1hin SILT laminas. Gas escupe strustutms,
3 2,10 | Vi cancave tending of bluck feminae, antl tawiging sod caps
D Y Al iniicate that this cove conteined wome gai.
Tenrtuie I
Sand o ] = SMEAR SLIDE SUMMARY (%1
- il 20 z
. é Clay B0 | o
§ b3 Compauition | i Temture:
=& 2 Cuarts F] 2 Sand ]
z |E 3 Hegmy minmaly 2 I Silt a0
£ el a0 I
& i iy . Cay 0
Pl Volcanic glas T z 2 | Comgonitian:
Carbonate urapec. 1 3 ] Cuarss 1w
Cale. npmolonin 2 - [ Foidipas T
Aitared mmarali 3 = |8 £ Mica 2
i 3 Meawy minerale ?
CARBONATE BOME DATA P Clay o0
5 *3, 36 cm = 18% = Micronudul 1
Carbanane unspee. 10
Cale. ngnnofouils 1
— Alwred minesals 12
5 cc 3 CARBONATE BOMB DATA:
— * 3,38 cm - 18N
LM | AW
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SITE 619  HOLE CORE _11H CORED INTERVAL 2351.0-2366.1 mbsl; 88.0-93 1 mbst SITE 618  HOLE CORE 13H CORED INTERVAL 2380.2-2386.8 mbsl; 107.2—113.8 mbs{
2 2
= FOSSIL FOSSIL
« |& CHARACTER o § CHARACTER
- EMAE z| 2 FEMAERE zl 2 -
= = =
TE|E8 g £| & | Lvotocy LITHOLOGIC DESCRIPTION = E§ HEE R e LITHOLOGIC DESCRIPTION
23 |5R g g| & ] g wS |32 5 2 H
B =
= e ] @ & =T |E |32 3 E
NI MHHHE Eied - |2 HE = EH
= |3 B & § e |5 E
-3 % 1L |
|
o I MUD, color-banded/lam nated o hamogeneous. Pramarily MUD with cne intervad of SANDY MUD,
1 g by IOV A1) chiamging 10, pemmedly dark ot ey MUD s daminantly dark gray (5 4/1) with motties and
I5Y 3721 in &n:w 4. Color burds and laminas ar very codor-bands of olive gray (5Y 4/2), very dark gray [SYR 371,
| g1 dark w.y;?vT:. 1) 0 hiack. Section 2 and 3 contain rare. 1 dack graylsh brown [10YR 3/2), sod By 22
ety SARCSIET Derrinie BY 2.5/11, MUD ranges from homogensus 1o extensively
turrowed snd mottled. Bioturbation burrows typically
SMEAR SLIDE SUH:&\.::Y biniad 0.5-1.0 ern maximum dimansian,
BAY] o A interval of dark gery (B /1), manive SANDY MUD
L Toxture: aceurs at Sestion 1, 95 cmi—Section 2. 66 em
Sand 0 A few, folded thin laminse of FORAM SANDS occur st
Silt 15 Section 4, 7080 cm
2 Clay 85
£ 5 2 Compesition: 2
§ oLy Custs 13 SMEAR SLIDE SUMMARY (%):
2 |n § Hearvy mineraly 1 .70 4,70
£ 8 H Clay B0 o M
Wy Carhonate unspec. | Towtur
= = P Foraminifers T ® Sand o 2
Cale, nannatomil 2 e g St 30 30
Plan: debeis T = 3 Clay ™o 68
Adeeind mineiale 3 = 2 Compoaition: S
» Cuwrta n
CARBONATE BOME DATA: <ls wi Heary minerals T |
3 *3 36om - 2% z 3 Clay s: &1
WVakeanic glast -
Pyrite and opagues  — [N
Carbonats unspac 1 L]
Foramnifrs 1 5
Cale nannofosis 7 2
Sponge spicules - T
4 Plant debris {sporesl 1 =
Altgred minersh 1 -
M| CG CC
CARBONATE BOME DATA
AG 4 ®3,36em=125%
SITE 819 HOLE CORE 12H CORED INTERVAL 2370.1-2375.1 mbl; 87.6—102.1 mbsf
g FOSSIL
« |2 CHARACTER
g8 |=zulelelsz z|lw
. = = 4
TE EHE g E 2l & CoRarIe. = LITHOLOGIC DESCRIPTION =
Slan|z Dl w 2 alz L
g3 : é 1% F SiEY S L] &
o |z =
FH i3 3 i
! Extife core camists of homogeneods, dadk giay [10YR 4711
I MUD. Sestion 3, 40-50 cn contamn 1ome g e
| strugtures which make the core surface have 8 1amewhar
| wpongy texiute
| CARBONATE BOMB DATA;
I ©3, 3em - 16%
I
]
famald
=
I
|
. & !
- |
gz
iR |
ww |
=z 4
-3 "
3
[WHE!
AM|Co CC
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SITE 619 HOLE CORE 144 CORED INTERVAL 2380.8-2392.2 mbsl; 116.8—119.2 mbsf SITE 619 HOLE CORE _16H  CORED INTERVAL 2409.0-2414.8 mbsl; 136.0-141.8 mbst
H FOSSIL H FOSSIL
§ g CHARACTER - ; CHARACTER
= [eT=T1e z| @ 8 |z.l2= z| w
- |SE[E| 2] = 21 % GRAPHIC El = 8% HE o B GRAPHIC g
i EHE g2 HE LiTHotogy . 8 LITHOLOGIC DESCRIPTION i1 R HE uiotoay | 2 LITHOLOGIC DESCRIPTION
w2 ; g -4 7 E w3 28] 2 E 2| @ 2 -]
£71E |3 E =T IE|z]82 Bl = &
ENHE HE Es ; o8 |zlz|3|s == ;
& z|z|3 & = |2]2]|2|a HEE
[
) 1
! o) MUD, hamogeneaus, dark gray (10YH 4/1] changing e s MUD with SILT tarminae and ASH Liyer
- | durk gray (5 4/1) at o gradational contact &t Section 2,
“3__ 1 1115 em. Core Catcher s poorly laminated with black i MUD i dominantly derh gresmish gray (BGY 471) and
5 & » layers. § i greenish gray [SGY.5/1). Bioturhation common, expecially
. | i n Sectian 1
g 1.0 | SMEAR SLIDE SUMMARY {%): i
8 1 I The SILT faminar are especally common in Section 1
g =3 - o and 2. They aro 1in, havs seoured bases, and appear to
3 — ] Toxtury LU ki o narmally graged
§ 53 2 — — Sand [ - ¢
o . e Sily 15 w SAND bed cccurs o1 Séction 4, 2030 cm. It s g adedd wid
z 2 7] Clay as ey has wall-daveloped garallel laminse
. r— Compoiitian: -
— e} Cuartz ] m Twa ASH tayers ccur n the Gore Catchar.
= = Hewvy minerals T 2
amlce cgl ] Clay 60 s == SMEAR SLIDE SUMMARY (%):
Volcanic glass T | & 287 310 €C§
Carbonate uniase. 5 4 i M s} L]
Calc, nammotossiti 26 g 1%: Tenture:
Plant debris r : |32 Sand 50 v 2
Altored minerals 1 L e it 40 26 a0
Z Clay 10 % ]
CARBONATE BOMS DATA Composition:
*1, 38 cm = 18% Ouartz 40 10 t
3 Feldigar B =
Mica L] - T
H inaral 5 1 T
SITE 619 HOLE CORE 15H___CORED INTERVAL 239.4-2403.5 mbxi; 126.4-130.5 mbst ca 0w -
o FOSSIL Velcanic glass B -]
§ g ER Micranodules 5 - t
& L] z| w Carbonate unspee.  — 3
SuwlB] 2 5| =
- :§ il E|w | (S LITHOLOGIC DESCHIFTION Foraminiiurs o ! i
g g g 5 ; z £ 8 Vo Cale, mannotossils 13
ETE |2 g 2|3 < 4 Phant debeis fipares) — T -
"B HE g H 3 g Alared mineraty 10 4 .
= = 3 Dpaques w0 - -
CARBONATE BOME DATA:
MUD, daminanthy dark grary (5 4/1) with color-bands vl ca ccl “3.90 o« 8%

Plaistocens

F: Zone ¥
N: E huleyi Zone

&3 [T
£

Bl

metties, and laminae of dark akve gray to alive gray

15¥ 4/2-8Y 372}, dark prayith brawn [10YR 4/2), and
biack Section 1 gnd 2 are bioturbated: Section 3 sppears
hamoganeaus, SILT laminae are common in Ssction 1
and 2. often with ndistingt grading snd scoured bases

SMEAR SLIDE SUMMARY (%)
1,92
L

Texture:

Sand o

Sitt B0

Clay 50

Composition:

Cuartz

Heavy minerals 2

Clay

Velearic glan 0

Pyritn and opaques 2

Carbonate unspec. 20

Cale, nannafossils 10

CARBONATE BOMB DATA:
"3, 36cm=11%
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SITE g19_ HOLE CORE 17H  CORED INTERVAL 2418.7-2423.8 mbsl; 145.7-150.8 mbst SITE 619 HOLE CORE 18H  CORED INTERVAL 2433.1—2442.1 mbsl: 165.1—169.1 mbsf
& FORSIL 2 FOSSIL
x |3 | cuaRAcTER « | CHARACTER
- EMAEE 2 M FE z| @
o - -3 - =
St|EE |3 E g | e b LITHOLOGIC BESCRIPTION %'E‘ EHE i g 2|8 | onamue. LITHOLOGIC DESCRIFTION
I E E| & Litd, = 5| & L3S
A HHBEE g g 1314 |22 £ 2
T HEH I 5 ; H HETEL E g
H E 3
= |2 2|3 FiE § 5 E a 3
[
| ! Section 11 MUD, black [7.8YR 2/01) grading 10 dack griy MUD with several SILT and SAND laminae and layers
[5Y 4/11 at 100 cm. Intensely bioturbated, homogeneous M
> |[ : with tiny biebs of foram sand and commen divparsed MUD, vory dark gresnish gray (SGY 31} in Secuon 1
1 farams, #1d 2 and the Core Catcher: Section 3. 0-82 cm i dark
5 ! pov 5Y Section 3, 52-80 em v dark greenith
e 10— I 2 Section 2: MUD, dark greenish gray (SGY 4/1] with silty wray (SGY 4/1). Biowrbaticn is rare, Section 1 containg
] it and sandy hlebs and dispersed farami, The amount af 3 soupy ar washed But sones gt 08 cm, 18-30 em, snd
- | i cosrse-grainad biebs decresses upseci-on. 96—105 cm that muy have been hydrates,
P— - ¥)
3 | fxa Sectian 3 and &; MUD with reworked mud clasts. MUD Section 1 contains several very thin SILT leminae st 87-90
B s varvegated in color, principally dark graenish gray em. Soctson 2 and 3 contain several praded SILT or SAND
|G ] | {BGY 4/1) with minor greenish gray (SGY 6/11, dack 2 with scoured basss. SAND layer In Seetion 3 extubits
§ —1 gray 16Y &/1), and gray (8Y §/1). Boturhated throughout; E N Bouma T, cequience
E Ly . ' Typical bisrraws are up 10 2 em in diamates, Section 3, 30 E 5% -
S _‘s 2 - & cm-Section &, 35 cm contaim reworked clay clars and 2153 2 ] SMEAR SLIDE SUMMARY [%):
£ 3 | Iensen. Whln sequance fines upward, maximum clast FA L i ] Void 3
Py i ~ size al base is .7 em, o = "
Texture:
5 a .- SMEAR SLIDE SUMMARY (%): ] Sand 77
L 2,84 2,108 :li “‘:
M L lay
= A9 i Testura: l;mnqul'mn- =
Sand 3m 40 arts
5 | Sit 55 a5 3 Felcspar 3
: 3 1 Clay L] %5 - :::uv minari 2&31
Compasition: = ¥
| Cuartz 2 *® lcc Pyrite and opaques 3
Febdupar 2 2 L =} Mierenodules 2
L ) - Mics - T Cawrbonate umpee. 45
a N Haauy mineral 8 -
% | Ciay 10 15
4 1 Valeaniz glass - T
H Glaucanite - T
hG LAG i Pyrite and opagques 4 -
Micronodules 2 -
Carbonate unspec. 30 15
Foraminifers n 5
Cale nannofossile & T
Plant debris - 33
Alterod minerals  — 5
SITE 619  HOLE CORE 18H CORED INTERVAL 2428.4—2431.4 mhsl; 155.4—158.4 mbsf
g FOSSIL
E 5 CHARACTER
sol2[22] | |2| 2
St HAH B BB | it LITHOLDGIC DESCRIFTION
w3|an|z g8 FEMN
£7(ET|5| 2|2 (8] |® £
= |8 HE E
& ; HEE =
MLID wirh minos SILT layers.
MUD it very dark greenish gray (5GY 3/11 grading to dark
[ gremnah gray (5GY 4/1] a1 Secvion 1, 75 om. Bioturbation
¥ and disperied foiami ate rarn. Seetion 1, 40-77 cm consiin
e of & slightly siftier interval of MUD than the st of the
i care; the grain size generally fines upward from Sactian 1,
g o 77 e, Seversl SILT layers occur at Section 1, 6277 om,
; They are graded and ihin spward & 4 unit,
X -
- é CARBONATE BOME DATA:
w ®2.83cm = 3%
LE
=
%
g
w
FM|FM 4 5
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SITE 618 HOLE CORE 20H CORED INTERVAL 2447.7-2451.2 mbsl; 174.7—178.2 mbst
H FOSSIL
é % CHARACTER
= 5 2 g
- |0y 2 5]
=§ Eé g § 5| E LITHOLOGY LITHOLOGIC DESCRIPTION
R HERHBEE
B § 5|z
- <
& HIE

Sectian |: MUD and twer graded SILT layars. MUD i
very dark gray (N3} and homoegereous. SILT liyerns ocour
ut Section 1, 30-80 cm and 80=112¢m SILT layers are
gracud, have sharp bottam ard top contacts, and s dark
greenisn gray (5GY 4/1) at the base grading 1o very dark
aray N3} &t the top, Grading o distint in lower. S1
layes; upper SILT is 100 disturbed and wupy 1o sen any
structuee really distinctiy

£ %% Section 2, 3, and Core Catcher: homopeneous, dark
2 fi greeninh gray (SGY 411 MUD with rare dapersed forsms
i 5% andl silt bluba. Soction 2 has very vague layoring barety
Rl wisebils an 4 mm scale
- |- Vakd
2 2 SMEAR SLIDE SUMMARY (%)
1Lap A%
o o
Texture
el Sand 5 1
" Sl 5 B3
31 : Clay 20 0
M cc L Composition
Ouurna &0 50
Feithipar T 3
Mica 1
Heavy minerals = 3
20 30
- 1
- 2
T T
15 10
& i
CARBONATE BOMB DATA.
*2. 27 cm - 4%
SITE 619 CORE 274 CORED INTERVAL 2457.3—2460.3 mbsl; 184.3—187.3 mbaf
g
w Zleg
TE =5 % g Blirr g 18 3 LITHOLOGIG DESCRIPTION
£ e a3 E g
F |z H e
MHE FEH
kG cc| .
. . Only & handful of gray MUD was recovarad in this core
i lEs
g3
£ g3 SMEAR SLIDE SUMMARY [%]:
< cc
Lo o
= Texture:
Sant T
Sik 15
Clay 85
Compoaition!
Ohaniaz 1o
Mica 2
Haawy mvineialy 1
n
Pyrite and opaques 1
Cabonate umpee. 2
Foraminifers 1
Cale. nannolowih 10
Sponge spicules T

Plant detwis hpores) T

SITE 619  HOLE CORE 22H CORED INTERVAL 2460.3—2463.3 mbal; 187.3—190.3 mbsi
E FOSSIL
5 |3
3 E - E z w
e |2215] 5] % S| & GRAPHIC
HEEEHE E| E | wmowey | 2R LITHOLOGIC DESCRIPTION
w £l 2 "
£71E718)55)3] |*]F
12 (5|3 g ] =3 §
@ |z o o -
Highly-deformed MUD and SILT laminas.
s Dk groanish gray (5GY 4/1] MUD with SILT Laminan
1 und disperimd focamy Aburntdance of SILT leminue
decraates downoors. This core conian no peesorvad
~¥ original sedimentary structures; material s all FLOW 1N
i
21%3 SMEAR SLIDE SUMMARY (%}
Ul lEs
3les
“lhz o
aw Texlure:
z 2 M Sardd 0
. Silt 20
Clay 1]
ce Composition
co|ce Ouarts 9
Heary minaraly 2
Ciay 6
Wadcanic glass T
Foraminifert i
Cale. nannofouile 2
Plam debw s (spores) 1
Alvared mineraly 5
CARBONATE BOMB DATA!
%2, 50 cm = 11%
SITE g1g HOLE CORE 234 CORED INTERVAL 2476.7-2479.7 mbsl; 203.7—206.7 mbsl
1 £ UnEl
H FOSSIL
« |& | cHamacten
g I=ule[a]e z| 2
53 o = ..
TE HHHE g HE reiy L LITHOLOGIE DESCRIPTION
w £
N HEHE ! w| = EEEH D
F |8 |z|5|a|= E §
FEHEIEE 3
lem|Fa = 1 |
E34 Twa cm af MUD recovered In Care Catcher; rest of core
i EE‘ empty. Entire samake given 10 ihipbosrd caleontologist.
2 e
= =
:|8d
i la
Py
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SITE 619 HOLE CORE 24H  CORED INTERVAL 2470.7—2480.7 mbil; 206.7-207.7 mbst SITE 618 HOLE A CORE 1H _ CORED INTERVAL 2272.7-2278.0 mbsl; 0.0-5.3 mbsf
g FOSSIL b FOSSIL
v | CHARACTER i E CHARACTER
8 |zulelz x| 2 8 |2.ETe @
T 2% i AR GRAPHIC ENEMEIELE E1 P—
= HEE E| £ | utHoroey LITHOLOBIC DERCRIFTION TS |EE|L| 8|2 Bl B | Liocngy LITHOLOGIC DESCRIPTION
w328 2= | ¥ w3 |ZN] 8 + B ¥ 4 8
A HHH L £ |8 HHEHE T
SN HHEE A HHHE EEH
o - x a = = |z o
CG(FG cC B
Twm cm of MUD recovarsd In Carn Catchar; rest of core a6 A o
smpry. Entire sample gven to shipbooard palesnTologivs MUD with SILT laeninae snd rare FORAM SANDS.
ol
2 g ’ MUD iy dominently olive (SY 473) with menor (nervely
o1k 1 o of dark olive gray 5Y 372), vary dark grayin beown
3 (Z5Y 3/2), dark grayish brown (25Y 472, and grayish
.,E. 3 o hemwin 12 5Y 5/2). Bicturhation is common
T 16 SILT Iamine are thin (~0.5 cm ehick on average), and
& Il rare except in Secton 3. Laminae are poorky graded, and
 fow show scoured batm.
'
\
o Disringt FOAAM SANDS pcour wt Section 1, 105 em;
1 Section 3, 114117 em, ond Secthon 4, 3637 em,
H
SITE 619  HOLE CORE 26H CORED INTERVAL 2480.7--2481.7 mbsl; 207.7—208.7 mbs( . 2 .cnllsouus BOMB DATA;
. -
o2 FOSSIL g g . 'CC, Bem = 125%
« |E |_cuanacten E: 32 !
8 |z lel=]2 z|l w z
= o = ~N
e E§ HEE el e Lf&’g&av LITHOLDGIE DESCRIPTION o3
w3 |F gl= g ¥ H " P
N HEE H 2 ui
18 |2| %5z *+H 2
& 21z 2 a 3
=l = 3 MUD, vary dak gray {N3) from Section 1, 816 om 3
i3 . and in the Gars Gatcher: very dark gray biack
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