
5. SITES 102-103-104 - BLAKE-BAHAMA OUTER RIDGE (NORTHERN END)

The Shipboard Scientific Party1

INTRODUCTION

Geophysicists studying the deep-sea area off the Blake
Plateau during the late 1950's concluded that the
Blake-Bahama Outer Ridge is a foundered chain of
islands and reefs structurally connected to the Cape
Fear Arch off the Carolinas, (Hersey et al, 1959).
During the early 1960's scientists of the Lamont -
-Doherty Geological Observatory made continuous
seismic reflection profiles over the ridge and showed
that it is a vast accumulation of sediments lying on a
horizontal reflecting surface (Layer A) which in turn
lies above the rough acoustic basement reflector
(Ewing and Ewing, 1964). This discovery led to a
number of concepts attempting to explain the pro-
cesses of formation of such huge sediment bodies in
the deep sea.

Ewing et al. (1966) suggested that much of the
material forming the ridge had been eroded from the
Blake Plateau by the Gulf Stream. Andrews (1967)
suggested that the ridge was formed by an enormous
slump from a proximal up-slope position, in this case
from the Blake Plateau region.

Heezen and Hollister (1964) and Heezen et al. (1966)
proposed that the ridge, as well as many other
fine-grained sediment bodies in the deep sea, owes its
shape and structure to the effects of mud-carrying,
contour-following deep currents ("contour currents")
associated with deep thermohaline circulation.

Bryan (1970) and Markl et al. (1970) combined these
concepts, suggesting that interaction of turbid flow
from the Blake Plateau with the southward-flowing
contour current initiated the development of the ridge
which subsequently was enlarged and perhaps some-
what reshaped by further deposition and erosion
associated with the contour currents.

The Blake-Bahama Outer Ridge (Figure 1) includes
deposits of several shapes and sizes, from dunes a few
kilometers long and tens of meters in height, to ridges
many hundreds of kilometers long and thousands of
meters high (Markl et al., 1970).
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The principal objective of Sites 102, 103 and 104 was
to determine the geologic history of the Blake-Bahama
Outer Ridge by investigating its structure, composition,
rate of growth, and the provenance of constituent
sediments.

OPERATIONS

The ship arrived at Site 102 on the crest of the
Blake-Bahama Outer Ridge during the late hours of
April 30, and drilling was commenced at 1120 hours
on May 1. A light-set diamond bit was chosen for this
hole. The bottom hole assembly was the same as that
used for most of the holes of this leg, consisting mainly
of bit and outer core barrel, eight drill collars, and
three bumper subs.

The sediment was soft and penetration progressed
smoothly for the first three cores. Drill string rotation
and pumping were required below a depth of 100
meters, but there was no difficulty in penetration until
a depth of about 620 meters was reached. At this
depth, which correlates well with the prominent
conformable reflector at 0.62 second below bottom in
the profiler record (Figure 2a), the sediment became
much firmer and drier, and penetration slowed severe-
ly. After more than twelve hours drilling in this zone
with a penetration rate of only 3 m/hr, the hole was
abandoned. There had been some speculation that the
bit might have clogged or the seals were blown out of a
bumper sub, rather than that the sediment caused
difficult penetration; but when the string was recover-
ed no equipment problem was found. Therefore, the
sharp decrease in penetration rate must indicate a
significant change in lithology at the depth of the
prominent seismic reflector at 0.62 second. By com-
paring the data from this hole and Hole 103 (Figure
2b), it is obvious that the reflector is not a time
boundary and, therefore, must result from diagenetic
processes.

Most of the cores at this site contained substantial
amounts of organic material and were gassy, usually
partially extruding themselves from the plastic liners
and creating gaps in the remaining sections. Chroma -
tograph measurements indicate that the gas is princi-
pally methane with only a small fraction (usually less
than 0.5 per cent) of ethane.

Hole 103 was drilled on the southwest flank of the
Blake-Bahama Outer Ridge at a location where seismic
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Figure 1. Bathymetry of the Blake-Bahama Outer Ridge system (after Mankl, et al, 1970). Track segments locate
seismic profiler sections shown in Figures 2a, 2b and 2c.

136



NEAR HOLE 102

Figure 2a. Vema 21 Seismic profiler section across the Blake-Bahama Outer Ridge, (crestal region expanded below).
See Figure 1 for location.

profiler data indicated an outcropping of the deeper
beds penetrated in Hole 102 (Figure 2b). Drilling
commenced at 1400 hours on 5 May, 1970. The
second core, taken at a subbottom depth of 40 meters,
brought up late Miocene sediment which had not been
reached in the crest hole until a depth of more than
500 meters.

After the difficulty experienced at Hole 102 in drilling
the firmer sediment with the diamond bit, a drag bit
was chosen to drill this hole. It appeared to perform
well, and during the drilled interval above the deepest
core, penetrated firm clay at a good rate. Unfortu-
nately, after Core 7 was taken the hole began to show
signs of serious collapse and had to be abandoned.

The sediment samples were very similar to those at
Hole 102, consisting mainly of silty clay with apprecia-
ble amounts of organic material. All of the cores

contained a substantial amount of gas, consisting
primarily of methane with a trace of ethane.

After the collapse of Hole 103, enough time remained
for about 36 hours more drilling, and a decision was
made to drill a third hole (Hole 104) on the northeast
flank of the ridge (Figure 2c) at approximately the
same water depth as Hole 103, drilled on the southwest
flank. Drilling commenced at 1400 hours on 7 May,
1970, in a water depth of 3821 meters. The 3-cone
carbide button roller bit used for Hole 99A was
employed again.

After only 3 or 4 meters of penetration, several hard,
apparently thin beds were encountered, requiring bit
rotation and a substantial amount of weight. The hard
material, some of which was recovered in Core 1,
appears as a finely laminated calcite "crust" covered
with calcite-filled burrow-like structures.
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Figure 2b. Lithology and seismic stratigraphy at Site 102 (right) and Site 103 (left).

Most of the cored section" consisted of hemipelagic silty
mud similar to that found in Holes 102 and 103. The
deepest core, taken at a depth corresponding to that of
the prominent conformable reflector at 0.62 second
(Figure 2c) contained approximately 15 centimeters of
very hard ankerite. This layer or nodule required
several minutes to drill through and was as hard drilling
as any of the cherts, limestones, or basalts cored in
previous holes during this leg. The material underneath
the ankerite appeared to be little different from that
above it. Unfortunately, time had run out at this point,
and drilling was terminated in order for the ship to
make its scheduled arrival at Norfolk.

The situation with respect to gas in the sediments was
about the same as at Holes 102 and 103. The
chromatograph showed only a trace of ethane. The
first three cores of Hole 104 had a strong odor of
hydrogen sulfide (H2S), but this diminished rapidly in
the deeper part of the section.

STRATIGRAPHY

Biostratigraphy

Assemblages of abundant calcareous nannoplankton,
planktonic foraminifera, dinoflagellates, Radiolaria,

and diatoms of Holocene to early middle Miocene age
were encountered at these sites. Approximately 600
meters of middle Miocene, 300 meters of late Miocene,
350 meters of Pliocene and 220 meters of Pleistocene
sediments are present.

The foraminiferal and nannoplankton assemblages con-
tain the same tropical/subtropical components that
have been observed in worldwide equatorial latitudes.
They correspond well with the biostratigraphic zones
established by Blow (1969), Martini and Worsley
(1970), and the nannofossil zonation of Milow used on
Leg 9. The composite section of Sites 102, 103 and
104 contains each of Zones N. 23 to N. 10/9 as defined
by Blow (1969).

Two major stratigraphic boundaries (according to
foraminiferal data) are documented; the Miocene-
Pliocene in Core 2 at Site 103, and Pliocene-Pleistocene
in Core 8 at Site 102. In addition, three major
unconformities are present; one at Site 104 (Core 1),
and two at Site 103 (within Core 1).

Pollen grains and spores occur in all the examined
samples. Pleistocene grains consist mainly of pine,
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Figure 2c. Lithology and seismic stratigraphy at Site 104.

scattered spruce and pteridophyte spores, which sug-
gests transportation from a northerly source.
Reworked grains of Cretaceous and Carboniferous ages
are also present. In the upper and middle Miocene
sediments, the pollen assemblages are more varied,
containing appreciable amounts of oak pollen, grasses,
sedges, alder and hickory; this suggests either a climate
warmer than the Pleistocene in the same northerly
direction, or increased stream discharge and marine
currents, or change in source area. Reworked grains of
Cretaceous age are also more common, some with
excellent preservation, which suggests possible contri-
butions from the Atlantic Coastal Plain or deep-sea
deposits. The foraminifers offer little evidence with
regard to source of sediment, except that some
sublittoral forms are usually minor constituents of the
foraminiferal assemblages. This indicates displacement
from shallow water.

Foraminifer a

Refer to the chapter titled "Neogene Foraminiferal
Biostratigraphy" for a detailed analysis of the plank-
tonic foraminiferal assemblages at Sites 102, 103 and
104.

Calcareous Nannoplankton

Coring at Site 102 recovered sediment ranging in age
from late Miocene to Quaternary. The first core, from
9 meters, contained a typical Pleistocene nannoplank-
ton assemblage. The second core, from 27 meters, is
also Pleistocene and represents perhaps a glacial inter-
val judging from the common to abundant concentra-
tion of large specimens of Coccolithus pelagicus, a
species that has a definite cold-water preference in
modern oceans. Cores 3 to 8 were likewise assigned to
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the Quaternary. The core catcher of Core 9 contains a
few specimens of Discoaster brouweri and thus, was,
assigned to the latest Pliocene N. 21 Zone of Blow.
Core 10 contains an assemblage indicative of the lower
part of N. 21. Core 12 was placed within Zone N. 20.
Cores 13,14 and 15 were assigned to the early Pliocene
Zone N. 19, and Core 16 to either very low in Zone N.
19 or possibly to the upper part of Zone N. 18. Cores
17, 18 and 19 were considered to be late Miocene,
ZoneN. 18.

Coring at Site 103 recovered sediments ranging in age
from Holocene at the sea floor to middle Miocene at a
depth of 449 meters. Core 1 extends from the surface
to a depth of 8 meters, and the bottom of the core
contains an early Pliocene assemblage. In superposed
sequence, Cores 2 through 7 recovered nannoplankton
assemblages of late Miocene in Core 2 to middle
Miocene in Core 7. In all but the lower two cores,
nannoplankton are present in abundance and are well
preserved. Core 6 contains only a few forms, and in
Core 7 they are very rare. In these two cores solution
effects are commonly observed on the foraminifera.

Cores from Site 104 recovered sediments as young as
Quaternary at the top and as old as earliest middle
Miocene at a depth of 617 meters. The top of the first
core contains a Quaternary assemblage, but the sample
from the core catcher was assigned to the late Miocene
(probably Zone N. 17 of Blow). The remaining cores (2
through 10) revealed a gradual increase in age through
the middle Miocene, terminating in the earliest middle
Miocene Sphenolithus heteromorphus Zone (N. 9/10).

Dinoflagellates

Dinoflagellate cysts were recovered from all samples
examined at Site 102. Operculodinium centrocarpum
(Deflandre and Cookson), Tectatodinium pellitum
Wall, and species of Spiniferites are common in the
Quaternary assemblages of Cores 1 through 6.
Achomosphaera ramulifera (Deflandre) occurs in the
Pliocene cores, in addition to those species found also
in the Quaternary. At Site 103, Hystrichosphaeropsis
obscurum new species was found in the cores of
Miocene age. The Miocene cores contain a diversified
assemblage of pollen grains, including those assigned to
oak, hickory, Compositae and grasses. Reworked grains
are scattered through the samples, including those of
Cretaceous and Carboniferous ages.

Hystrichosphaeropsis obscurum occurs in the Miocene
cores of Site 104. Pentadinium taeniagerum Gerlach
occurs in Core 10 at Site 104.

Rate of Sediment Accumulation

During late Miocene time, sediment at Site 102
accumulated at a rate of 2.5 cm/1000 yr. and increased
to 13.7 cm/1000 yr. during the Pleistocene.

At Site 103 approximately 200 meters of late middle
and early late Miocene sediment accumulated at a rate
of 19.3 cm/1000 yr., and continued at this rate to the
end of the Miocene. Rates through the early and
middle Pliocene were about 2.6 cm/1000 yr.

At Site 104 middle Miocene sediments accumulated at
a rate (19.5 cm/1000 yr.) similar to that calculated for
the late middle and early late Miocene at Site 103.
During the remainder of late Miocene time, a consider-
able drop in sedimentation rate (1.8 cm/1000 yr.)
occurred at Site 104. In other words, during the late
middle and early late Miocene the rate of accumulation
at Site 103 (west flank of ridge) was approximately
twice that at Site 104 (east flank of ridge). This
suggests perhaps that the greatest amount of sediment
was being supplied to the southwestern portion of the
ridge during late Miocene time.

Lithology

At Sites 102, 103 and 104-on the crest (3425 meters),
southwest flank (3964 meters) and northeast flank
(3811 meters), respectively, of the Blake-Bahama
Outer Ridge—a total of 1727 meters of dark greenish-
gray hemipelagic silty mud was penetrated; 192 meters
of this material were recovered in 36 cores. Sediment
age ranges from middle Miocene to Holocene. All
three sites have in common the late Miocene foram-
iniferal biostratigraphic Zone N. 17 as well as cor-
relatable sediment types as determined by smear slide
analysis. They will be treated together as one sequence
representing the uppermost kilometer of ridge crest
sediment.

Three main variations in the hemipelagic sediments are
distinguished (1) siliceous, calcareous, and heavy
mineral-rich Pleistocene sediments deposited at a rate
of about 14 cm/1000 yr., (2) non-siliceous, siderite-
pyrite-glauconite-rich Pliocene and late Miocene sedi-
ments deposited at a rate of about 9 cm/1000 yr., (3)
siliceous, noncalcareous, siderite-rich middle Miocene
sediments deposited at a rate of about 19 cm/1000 yr.

Pleistocene Sediments (N. 22 - N. 23)

Approximately 220 meters of the Pleistocene was
penetrated at Site 102; 72 meters of this were cored
and 52 meters were recovered. The accumulation rate
of almost 14 cm/1000 yr. is extremely high for a
deep-sea environment, which is rarely over 5 cm/1000
yr. Less than 5 meters of the surface cores at Sites 103
and 104 were Pleistocene and, thus, the following
discussion deals entirely with material recovered in
Cores 1 through 8 at Site 102.

The upper 10 meters of sediment at Site 102 resemble
the sediment recovered in piston cores taken on the

140



crest of the Blake-Bahama Outer Ridge by Lamont-
Doherty scientists (Heezen et al, 1966). The upper
half meter is Holocene yellow-brown and gray, lami-
nated, silty, foraminifer al ooze. Smear slide examina-
tions reveal an abundance of clay minerals, inorganic
silt-sized detritus and organic debris, foraminifera and
coccoliths, aragonite needles, and a flood of radiolari-
ans, diatoms, and sponge spicules. Siliceous micro-
fossils are almost totally lacking in the underlying
Pliocene sediment. The abundant inorganic detrital silt
laminae contain abundant heavy minerals.

Below the first few meters, the color becomes dark
gray to grayish-brown; black patches of iron sulfide
become quite abundant. Methane gas with traces of
ethane becomes detectable below about 10 meters
below bottom. Below a depth of about 100 meters, a
few layers of rose-gray and mottled yellow-green silty
clay occur. Siderite, dolomite and aragonite are found
sporadically, and burrows are often filled with inor-
ganic light-colored quartz silt.

A few hard, well-indurated crusts of limy mud contain-
ing cemented wormlike burrows and burrow-fillings
were found at Site 104. Rather large fragments of hard
lithographic limestone were found immediately below
the crust. The lower limit of the fragments coincides
with a major unconformity that separates the early
Pleistocene from the late Miocene. Similar crusty
surfaces have been found in modern sediments where
strong bottom currents scour the sea floor thereby
temporarily preventing deposition. It is the absence of
Pliocene sediments at Site 104 which indicates recent
periods of scouring or nondeposition on the east flank
of the Blake-Bahama Outer Ridge.

Pliocene—Late Miocene Sediment (N. 21 - N. 15)

At Sites 102, 103 and 104, a total of 687 meters of
Pliocene (N. 18/19 - N 21) to late Miocene (N. 14/15)
sediment was penetrated; 83 meters of this was
recovered in 18 cores. This late Miocene sediment is
very similar to the Pliocene material and thus the two
will be treated as one lithologic unit. It is homogene-
ous, dark greenish-gray, silty hemipelagic mud, occa-
sionally mottled with lighter olive-gray hues.

The distinction between Pleistocene and Pliocene-late
Miocene sediments lies in minor mineralogic differ-
ences revealed by smear-slide analysis and an abun-
dance of siliceous material. Within the Pleistocene,
siderite, pyrite and glauconite make their first consis-
tent appearance. They increase in amount with depth
in the section. Many of the burrows are found to be
filled with siderite silt. Aragonite needles and heavy
minerals, common in the Pleistocene, become rare to
absent in the older sediment. In the Pleistocene
deposits radiolarians, sponge spicules and diatoms are
very abundant, whereas in the Pliocene-late Miocene
they are rare.

A significant change in mineralogy and palynology also
occurs near the boundary between the late Miocene
and middle Miocene. This boundary, penetrated at
Sites 103 and 104, was not reached at Site 102 and
thus the following discussion is based on smear slides
obtained from these two correctable sites.

Middle Miocene Sediment (N. 14 - N. 9)

A change at the late-middle Miocene boundary is a
gradual decrease in abundance of heavy minerals.
Foraminiferal tests and nannoplankton are almost
totally lacking in smear slides of middle Miocene
sediment. However, their decrease has been rather
gradual since about middle Pliocene, and may reflect
progressive dissolution of carbonate as a function of
time and/or depth of burial. At the bottom of the
oldest sediment recovered (Core 10, Site 104, Zone N.
10/9), a bed or nodule of ankerite was cored.

Below the middle Miocene-late Miocene boundary an
increase in abundance of siliceous organisms occurs.
Also, near this boundary an abrupt change in pollen
and spore assemblages is noted. Pleistocene and Plio-
cene sediment contains spruce and fir pollen that
appears to have been transported from northerly
sources, whereas the middle Miocene sediment contains
more temperate forms such as alder, hickory, oak,
grasses and sedges that may have been derived from
more proximal sources and thus have a more restricted
transportational history.

DISCUSSION AND CONCLUSIONS

Cores recovered from these sites can be correlated on
the basis of one common biostratigraphic zone (N. 17)
as well as on the basis of similar sediment composition.
Zone N. 16 is present in Holes 102 and 103. The
nature of the sediments and the attitude of reflectors
recorded on seismic reflection profiles (Markl et al,
1970) suggest that at least the upper 600 meters of the
northern end of the Blake-Bahama Outer Ridge is a
large accumulation of rapidly-deposited, hemipelagic,
silty carbonaceous clay of Pliocene-Pleistocene age that
has been transported to this region from the north by
southerly-flowing bottom currents. Erosion has occur-
red along both flanks of the ridge. The underlying 600
meters of late and middle Miocene hemipelagic sedi-
ment recovered at Site 104 appear to have been derived
from nearer sources. The upper 150 meters of sediment
recovered at Site 102 appears to have been deposited
as a conformable lens of Pleistocene hemipelagic silty
clay on top of the Pliocene and middle Miocene
accumulations.

The western flank of the ridge in the vicinity of Site
103 represents a continuation of the straight, east-west
oriented slope running from the vicinity of "Nose" of
the Blake Plateau to the ridge crest at approximately
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30 30' N. The unconformities apparent in the seismic
profile near Site 103 must be related to the same
processes that have formed this east-west linear slope.
The unconformities and disturbed reflectors seen in
profiles over the eastern flank of the Blake-Bahama
Outer Ridge in the vicinity of Site 104 indicate
erosion.

As discussed in a previous chapter, the Tertiary
sediments at Site 101 at the southern end of the
Blake-Bahama Outer Ridge have been transported from
the north by southerly-flowing currents and, subse-
quently, penecontemporaneously sculpted and shaped
by the Western Boundary Undercurrent (Heezen, Hol-
lister and Ruddiman, 1966).

At Hole 102, the drilling-rate graph shows only one
important break — that at a depth of 620 meters. In
the appropriate region of the seismic record, there is
only one reflector that could reasonably correlate with
the drilling break; that is, the one at 0.62 second which
is conformable to the topography and appears to cut
across bedding planes. Such a correlation indicates an
average sound velocity of 2.0 km/sec in the upper 600
meters of section. It is possible to divide the section
into two layers and compute average velocities of 1.9
and 2.3 km/sec, respectively—as shown in the drilling-
rate graph (Figure 3).

Drilling at Hole 103 did not achieve sufficient penetra-
tion to permit a velocity determination to be made.

At Hole 104, penetration was made at a uniform rate
down to 615 meters where a very hard layer, or
nodule, of ankerite was cored. Unfortunately, there
was not enough time to drill deeper, so we cannot be
certain whether the ankerite was an isolated nodule or
part of an ankerite-rich zone. In any case, this drilling
break is the only observed event to correlate with the
reflector at 0.61 second. The correlation indicates an
average sound velocity of 2.16 km/sec for the upper
600 meters, a value rather close to that computed for
the section at Hole 102.

A sound velocity greater than 2 km/sec seems to be
somewhat high for the hemipelagic mud cored at these
sites, particularly when we consider that most of the
material contained significant amounts of methane.
However, if we assume a lower velocity for this
material, we are faced with having to accept the fact
that we drilled through the prominent reflector
without noticing it and then encountered a significant
drilling break underneath the reflector. This may
indicate that it is the homogeneous zone beneath the
reflector that resisted drilling, and the reflectivity of
the zone just above it is due to factors not apparent in
the normal examination of the cores.

Alternatively, we can accept the interval velocity of
about 2 km/sec as a valid measurement and attribute
the rather high velocity to the presence of the
methane. Stoll et al. (1971) have pointed out that
under usual deep sea conditions, the pressure and
temperature in the uppermost few hundred meters of
sediment are such that methane would exist as a
hydrate —an ice-like substance. They further made
laboratory measurements in which the speed of sound
in water-saturated sand was observed to increase from
about 1.7 km/sec to more than 2.5 km/sec after
methane had been bubbled through the sample for
several hours at 2° to 3° C and 800 to 1000 psi
pressure. Although this may account for the abnormal
sound velocity, this is not an obvious explanation of
the reflector itself. The fact that it is so conformable to
the sea floor and cuts across time lines ranging from
mid-Miocene to Quaternary suggests that it is caused
by a diagenetic process with a short time constant. It
seems reasonable to assume that temperature would
change much more rapidly than pressure with increas-
ing depth in the sediment, so the diagenesis appears to
have a strong tendency to follow an isotherm and,
therefore, may be directly or indirectly related to the
presence of gas.
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Hole 102
Latitude:
Longitude:
Water depth:

30°43.93'N.
74°27.14'W.
3426 meters (drill pipe); 3414 meters (PDR)

Core
No.

1

(Drilled)

2

(Drilled)

3

(Drilled)

4

(Drilled)

5

(Drilled)

6

7

(Drilled)

8

(Drilled)

9

(Drilled)

10

Interval Cored (meters)a

Depth

3436-3445

(3445-3454)

3454.3463

(3463-3494)

3494-3503

(3503-3532)

3532-3541

(3541-3569)

3569-3578

(3578-3608)

3608-3617

3617-3626

(3626-3655)

3655-3664

(3664-3702)

3702-3711

(3711-3742)

3742-3751

Amount

9

(9)
9

(31)

9

(29)

9

(28)

9

(30)

9

9

(29)

9

(38)

9

(31)

9

Recovery

9

8.7

1.7

4.3

9

9

9

1.8

9

9

Subbottom
Depth

9

(18)

27

(58)

67

(96)

105

(133)

142

(172)

181

190

(119)

228

(266)

275

(306)

315

Lithology

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Age

Foraminifera

Holooene-
Late Pleistocene

Nannoplankton Dino flagellates

Late Pleistocene Early Quaternary Quaternary

Late Pleistocene Early Quaternary Quaternary

Late Pleistocene Early Quaternary Quaternary

Late Pleistocene Early Quaternary Quaternary

Early Pleistocene

Early Pleistocene

Early Quaternary

Early Quaternary

Quaternary

Quaternary

Early Pleistocene-
Late Pliocene

Early Quaternary Quaternary

Pliocene

Pliocene

Figure 4a. Core Summary table, Site 102.



Core
No.

(Drilled)

11

(Drilled)

12

(Drilled)

13

(Drilled)

14

(Drilled)

15

(Drilled)

16

(Drilled)

17

(Drilled)

18

(Drilled)

19

Interval Cored (meters)a

Depth

(3751-3789)

3789-3793

(3793-3855)

3855-3859

(3859-3909)

3909-3912

(3912-3948)

3948-3949

(3949-3984)

3984-3985

(3985-4020)

4020-4021

(4021-4054)

4054-4055

(4055-4070)

4070-4072

(4072-4095)

4095-4097

Amount

(38)

4

(62)

4

(50)

3

(36)

1

(35)

1

(35)

1

(33)

1

(15)

2

(23)

2

Recovery

3

4.5

4.4

1.4

1

0.7

1.5

3.4

1.5

Subbottom
Depth

(353)

357

(419)

423

(473)

476

(512)

513

(548)

549

(584)

585

(618)

619

(634)

636

(659)

661

Lithology

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Gray hemipelagic mud

Age
Foraminifera Nannoplankton Dinoflagellates

Late Pliocene Middle Pliocene Pliocene

Late Pliocene Middle Pliocene Pliocene

Pliocene

C 1 DV Pliocene

Pliocene

Early Pliocene-
Late Miocene

Early Pliocene Pliocene

~+ Late Miocene »- Miocene

Miocene

Miocene

aAll intervals are measured by drill pipe from the derrick floor which is 10 meters above water surface.

Figure 4a. Core Summary table, Site 102 (Cont)



Hole 103

Latitude:

Longitude:

Water depth:

30°27.08'N.
74°34.99'W.
3964 meters (drill pipe); 3992 meters (PDR)

Core
No.

1

(Drilled)

2

(Drilled)

3

(Drilled)

4

(Drilled)

5

(Drilled)

6

(Drilled)

7

I

Depth

3974-3982

(3982-4012)

4012-4021

(4021-4068)

4068-4077

(4077-4144)

4144.4153

(4153-4221)

4221-4230

(4230-4317)

4317-4326

(4326-4414)

4414.4423

nterval Cored (meters)a

Amount

8

(30)

9

(47)

9

(67)

9

(68)

9

(87)

9

(88)

9

Recovery

9

9

9

6.8

2.5

1.4

0.25

Subbottom
Depth

8

(38)

47

(94)

103

(270)

179

(247)

256

(343)

352

(440)

449

Lithology

Hemipelagic mud

Hemipelagic mud with
dolomite-rich layer

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud

Dark gray shale

Age
Foraminifera

Holocene-
Late Pleistocene-
Early Pliocene

Nannoplankton

Early Pliocene

Dinoflagellates

Early Pliocene
Late Miocene

Late Miocene

Late Miocene *- Miocene

-« Late Miocene +* Miocene

•* Late Miocene +- Miocene

-* Late Miocene »- Miocene

Late Miocene Middle Miocene

aAll intervals are measured by drill pipe from the derrick floor which is 10 meters above water surface.

Figure 4b. Core Summary table, Site 103.



Hole 104
Latitude:
Longitude:
Water depth:

30°49.65'N.
74° 19.64'W.
3811 meters (drill pipe); 3833 meters (PDR)

Core
No.

1

(Drilled)

2

(Drilled)

3

(Drilled)

4

(Drilled)

5

6

(Drilled)

7

(Drilled)

8

(Drilled)

9

(Drilled)

10

Interval Cored

Depth

3821-3830

(3830-3857)

3857-3866

(3866-3883)

3883-3892

(3892-3954)

3954-3963

(3963-4031)

4031-4040

4040-4049

(4049-4127)

4127-4136

(4136-4222)

4222-4231

(4231-4316)

4316-4325

(4325-4436)

4436-4438

Amount

9

(27)

9

(17)

9

(62)

9

(68)

9

9

(78)

9

(86)

9

(85)

9

(111)

2

(meters)a

Recovery

9

9

9

9

0

9

3.6

4

2.5

1

Subbottom
Depth

9

(36)

45

(62)

71

(133)

142

210

219

228

(306)

315

(401)

410

(495)

504

(615)

617

Lithology

Hemipelagic mud
worm-burrow crust

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud

Hemipelagic mud and
ankerite layer

Age
Foraminifera

Holocene-
Pleistocene-
Late Miocene

Nannoplankton

Late Miocene

Dino flagellates

P< Late Miocene +* Miocene

-* Middle Miocene *- Miocene

- Middle Miocene *• Miocene

-* Middle Miocene +* Miocene

-+ Middle Miocene »» Miocene

-* Middle Miocene Miocene

WAΛΛ AΛ Miocene

Miocene

aAll intervals are measured by drill pipe from derrick floor which is 10 meters above water surface.

Figure 4c. Core Summary table, Site 104.



NATURAL GAMMA PENETROMETER
RADIATION
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Hole
(meters) I ? 3 2 1 0

III IV V VI
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NATURAL GAMMA PENETROMETER
RADIATION

III IV V VI

G R A I N - S I Z E WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
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NATURAL GAMMA PENETROMETER
RADIATION

III IV V VI

GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

Depth counts/3"/ t weight Á
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Summary of Physical Properties, Hole 104
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NATURAL GAMMA PENETROMETER
RADIATION

III IV V VI

GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

Depth counts/3"/
i n 1.25 min.X I03

Hole

% weight
clay-silt-sand wt % vol

400
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Hole 102, Core 1 (0m to

Foram-nannoplankton ooze; very
soft, varicolored brown and

\
gray. Clay, quartz, mica, r
common (2.5Y5/2). ^ /

Hemipelagic carbonaceous silty

clay; soft, plastic, dark gray

TT0YR4/1).

Increasing abundance of dark

(NI) iron sulfide specks and

stains.

Faint rose-gray colored silty clay

Fragments of detrital carbonate
common in Section 2.

Occasional faint mottling of

lighter (5YR 6/1) material.

Clay sized rutile needles
common in Section 3.

Irregular calcite grains
common in Section 4.

Bed and clast of firm clay.
Rutile needles and fragments of
detrital calcite in both
Sections 5 and 6.

General Comments:

"Increasing abundance of diatoms
and sponge spicules towards
bottom.

-Dark iron sulfide specks

throughout core.

-Increasing abundance of quartz
silt and heavy mineral grains
towards bottom of core.

Calcite fragments abundant,
rutile needles common.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globigerina calido.,
Globorotalia, truncatultn

(sinistral),
, Globigerina rubesoens,
\Globigerinoides tuber f.
\Globorotalta cultrata,
Uoboquadrina dutertrei

PLANKTONIC FORAMINIFERS:

Globorotalia trunoatulin

(Dextral),
Turborotalia inflata

CALCAREOUS NANNOPLANKTON:

Gephyrooapsa oaeanioa,
Umbilioosphaera mirabilis,
Ceratolithus oristatuε,
Cyoloeoccolithina leptopor

CORE CATCHER

CALCAREOUS NANNOPLANKTON:

Gephyrooapsa ooeaniaa,
Ceratolithus criβtatus,
Helioopontosphaera kamptnei
Umbiliaosphaera mirabilis.

NATURAL GAMMA PENETROMETER
R A D I A T I O N

c o u n t s / 3 " /

1.25 min.X I 0 3

G R A I N - S I Z E WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7



Hole 102, Core 2 (18m to 27m)

X ZJ

Hemipelaflic carbonaceous silty
clay j soft, plastic, dark
greenish gray (5G4/1) with mottling
of greenish gray (5G6/1) and
light olive gray (5Y6/1).

Heavy minerals common in
Sections 2 and 3.

Rutile needles common in
Sections 3 and 4.

Radiolarians rare in Sections

Occasional pyrite nodules.

General Comments:

-Sediment broken into foamy
chunks due to gas expansion.

-Abundant black specks of
iron sulfide common throughout.

-Abundant radiolarians, diatoms,
and sponge spicules.

-Common organic matter and calcite
fragments throughout.

-Increasing amount of sand,
nannoplankton and radiolarians
towards bottom of core.

-Carbonate average 10%.

Gradual change to greenish gray
color (5G6/1).

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Ellipsoptacolithus laouwsu
Ceratotithus evi•status,

Cycloσ 3

leptopora

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Globovo~bci~L~vci ~bvuYioQ.iyui•i•Yioi•d.ß

(εinistral),
Turborotalia inflata

CALCAREOUS NANNOPLANKTON:

Ceratolithus aristatuε,
Rhabdosphaer a stylifβra,
Syraaosphaera pulchra,
Cycloaoceolithina leptopora

I II I II IV V vi

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION
counts/37 I weight A

1.25 min.X I 0 3 cm clay-s i lt-saπd % wt % vol g/cc km/sec
. t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7 1
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LITHOLOGY

Hemipelagic carbonaceous silty
clay; soft, plastic, dark
greenish gray (5G4/1) slight
mottling of lighter shades.

General Comments:

-Dark specks of iron sulfide
common throughout.

-Rutile needles common in top
of section and rare in core
catcher sample.

-Fragmental calcite rare in
top and common in core catcher
sample.

-Carbonate average 25%.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Gephyrocapsa oceani-ca,
C&TdtotithuB C2*18 fcutltS j

Rhabdosphaeva,
Stylifera,
HeZicopontosphaeva kaπiptnem,
Syracosphpera putohra.

CORE CATCHER

PLANKTONIC FORAMINIFERS:

GZoborotalia trunaatulinoides
(sinistral),

Twborotalia inflate,
Globigβvirux paahyderma

CALCAREOUS NANNOPLANKTON:

Gephypocapsa ooeant•odj
Ellipsoplaaolithus lacunosus,
Syraeosphaera pulchra,
Ceratolithus aristatus,
Cyclocoooolithina leptopora

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/3"/

1.25 min.X I0
3

* weight A

clay-silt-saπd % wt X vol g/cc km/sec

1 1 1

\

Y

1 1 1

*

Λ

1 1 1 1

Λ

A

1 1 1

1 1 1 1 1

1 1 1 1 1



Hole 102, Core 4 (96m to 105m)

F,CN

Hemipelagic carbonaceous silty
clay; soft, plastic, greenish
gray (5G5/1) with intense mottling
of light greenish gray (567/1).

Dark greenish gray (5G 4/1) with
mottling of brownish gray
(5YR4/1) and greenish gray (5G6/1)

Olive gray (5Y4/1) with moderate
mottling of dark greenish
gray (5GY4/1).

General Comments:

-Radiolarians, diatoms and
sponge spicules rare throughout.

-Quartz silt abundant in upper
portions of core.

-Nannoplankton increase towards
bottom of core.

-Voids due to gas expansion.

-Carbonate average 8%.

-Black specks of iron sulfide commoi
throughout core.

-Calcite fragments abundant and
rutile needles rare throughout.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Syraaosphaera pulohra,
Rhabdosphaera etylifera,
Cyaloaooaolithina leptopor
Ceratolithus criεtatus

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Globorotalia truncatulinoid.es
(Dextral),

Globorotalia cultrata (sinistral),
Turborotalia inflata.

CALCAREOUS NANNOPLANKTON:

Gephyrocapsa oceanica>
Ellipsoplacolithuβ laaunosue,
Rhabáosphaera βtylifera,
Ceratolithus aristatus

GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

counts/37
1.25 min.X I 0 3

c l a y - s i l t - s a n d % wt
0 0 20 40 60 80 100 0 20 40 60

g/cc km/sec
100 1.0 1.4 1.8 2.2 2.61.2 1.3 1.4 1.5 1.6 1.7 1.
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UTHOLOGY

Hemipelagic carbonaceous s i l t y
clay; soft p l a s t i c , greenish
gray (5G5/1), s l i g h t mott l ing of
o l ive gray (5Y4/1) and brownish
gray (5YR4/1).

General Comments:

-Clay mineral content decreases
towards the lower hal f of
the core.

•Foraminifers increase in
abundance towards lower part
of the core.

-Core highly distrubed throughout.

-Voids due to gas expansion.

-Black specks of i ron su l f ide common

-Ca lc i te fragments generally common,
r u t i l e needles generally rare.

Glauconite common in Section 2.

Pyri te nodule.

Pyr i te nodules.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

EZZ~ùpsopZ•cicoZi•thus Zcioiinosu•st

Shabdoaphaera etylifera,
DisooZi.thiyia j&ponisCQ,t
CyaZocoaaolithina Zeptopora

CORE CATCHER

PLANKTONIC FORAMINIFERS:

GZoborotaZia aonomiozea^
GZobovotaZia ouZtrata (sinistval),
GZoborotaZi-a truncatutinoi•des

(DextraZ),
TurborotaZia in Zata>
Globi•gerina pachyderma.

CALCAREOUS NANNOPLANKTON:

EZtipsopZacoZi,thus Zaounosus3

GβpnyrocaipscL ocQQ.Yii•oat

CyaloaoaaoUtMna leptopora

1.25 min.X 10J

2 3 4
I I

3 2 1
l l l

i i i

3 0
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102, Core 6 (172m to 181m)

....

mm ssΛ-.V.^•ΛV

lli

J

Hemipelagic carbonaceous s i l t y
c lay; s o f t , p l a s t i c , greenish
gray (5G5/1) with mott l ing of
ol ive gray (5Y4/1).

General Comments:

-Abundance of voids due to
expansion of gas. Sediment
occasionally very foamy.

-Some very soupy sediment in
the void i n t e r v a l s .

-Dark (N2) specks of i ron
s u l f i d e common throughout.

-Foraminifers decrease towards
bottom of core.

-Sponge spicules and diatoms are
common throughout core.

-Calcite fragments generally
common throughout core.

-Carbonate average 27%.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Ellipsoplaaolithus laauno
Gephyrooapsa ooeanica,
GyolococeoHthi•na teptopo
Rhabáosphaera stylifera,
Cβratol-ùthus aristatue

CORE CATCHER

PLANKTONIC FORAMINIFERS:

(random),
Gl. aultrata (sinistral),
Turborotalia inflata.

CALCAREOUS NANNOPLANKTON:

EZtipSOpI•CLOoZ~ithuS tcLQUTIO

GβphyP

atoli thu statu

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/37
1.25 min.X I0 3

weight

% wt t vol

I I 1 I 1 I



Hole 102. Core 7 (181m to

ON
o

IÉÉ

-

F,CN

Hemipelagic carbonaceous s i l t y
c lay ; s o f t , p l a s t i c , dark greenish
gray" (5G4/1) w i th f a i n t gray
mot t l i ng (5GY6/1).

General Comments:

-Burrow fillings of silt sized
quartz and feldspar.

-Black specks of iron sulfide
throughout.

-Voids due to gas expansion.

-First hint of downhole trend
towards fewer carbonate
fragments in bottom of core
(Section 5).

-Carbonate average 16%.

Sediment firmer from top of
Section 3 downward

Greenish gray (5G 5/1) with
mottling of dusky yellow green
(5GY 5/2) from top of Section 3
to Section 5.

Increased quartz silt content
upper part of Section 4 and
first (downhole) abundant
occurence of siderite in silt
layer. Dramatic lack of
calcareous and siliceous
tests in Section 4.

Gradual color change to dark
greenish gray (5GY4/1 and
5G4/1).

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:
El•ZipsopZacottthus lacuno
Cyoloaoσcolithina leptopo
Discolithina japoniaa,
Ceratolithus crietatuε,
Rhabdosphaera stylifera

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Tuvborσtalia inflata,
Turborotalia tosaensis,
Globorotalia truncatulino‰

(sinietral)

CALCAREOUS NANNOPLANKTON:

Ellipsoplaaolithus laaunos
Ceratolithus ariεtatus,
Cyaloaoocolithina leptopor
Disaolithina japoniaa,
Rhabdoaphaera styXxfera,
Helicopontosphaera kamptne

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION
counts/37 % weight A

1.25 min.X I 0 3 cm clay-si l t-sand % wt % vol g/cc km/sec

t 1 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2 . 2 2 . 6 1 . 2 1 . 3 1.4 1.5 1.6 1.71
e c t l l l I i i I I I I I I I I I I I ' I I I i i I I I i ' I '
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Hole 102, Core 8 (219m to 228m)

O\

Hemipelagic carbonaceous sjlty
clay; soft, plastic, dark
greenish gray (5G4/1), foamy
nature due to gas.

General Comments:

-Voids due to gas expansion.

-Most of the "void" zones contain
very mixed and soupy sediment.

-Radiolarians absent from this
core to bottom of hole.

-Rare calcite fragments and
rutile needle.

-Carbonate average 15%.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globorσtalia truncatulinoides
(dextral),

Turborotalia inflata

CALCAREOUS NANNOPLANKTON:

Gephyroσapsa ooeaniaa,
Ellipsoplaaolithus laaunosus,
Cycloaoeeolithina leptopora,
Ceratolithus oristatus,
Rhabdosphaera εtulifera

PLANKTONIC FORAMINIFERS:

Turborotalia inflata,

Globorotalia aonomiozea

CORE CATCHER

CALCAREOUS NANNOPLANKTON:

Gephyrocapsa oceanica,
Ellipsoplaoolithus laounosu
Ceratolithus aristatus,
Helicopontosphaera kamptner
Rhabdosphaera stylifera

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET"BULK DENSITY SONIC VELOCITY
RADIATION

* weight é

cm clay-si l t-sand % wt % vol g/cc km/sec

m _ r t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1,5 1.6 1.7 1
m Sect I ! , . i i i I I i i i i | I i i i i | | i i i | I i i i I I

counts/3"/
1.25 min.X I03

I I I I



Hole 102, Core 9 (266m to 275m

Hemipelagic carbonaceous silty
clay; slightly indurated plastic,
greenish gray (5G5/1) with
mottling of olive gray (5Y4/1).

Pyrite nodule.

General Comments:

-Black specks of iron sulfide
common throughout.

-Finely bedded nature noticed for
f i rs t time in the hole.

-Voids due to gas expansion.

-Silt content and nannoplankton
increase toward bottom of core.

-Siliceous forms conspicuously
absent.
-Siderite rhombs rare to common
throughout, first consistent
occurence.

-Carbonate average 26%.

Lens of pyrite s i l t .
Pyrite nodule.

•F.D.CN
•"S '

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Ellipsoplaeolithus laounosus

D. pentaradiatus,
Cyalocoaaolithina leptopora,
Helioopontosphaera kamptneri
Ceratol-ithus cristatus

PLANKTONIC FORAMINIFERS:

Turborotalia inflata,
GZobopo~t<zt~ùcL conowiozβcLj
Turborotalia aaostaensis
Globzgβpi•noidβs &xtr&i us
Globorotalia limbata,
Turborotalia toβaensiβ

CORE CATCHER

DINOFLAGELLATES:

Aühomosphaera ramulifera

CALCAREOUS NANNOPLANKTON:
Discoaster brouwβrit

D. pentaradiatus,
Cyotoooocolithina leptopo
Ellipsoplaaolithus lacuno

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/37

1.25 min.X I 0 3

% weight A

cm c l a y - s i l t - s a n d % wt % vol g/cc km/sec

, K , . J 2 3 4 3 2 I 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7 1
m p e c t | i i i i i i i i i i i i i i [ i i i i i i i i i i i i i i

I I I I



Hole 102, Core 10 t306m to 315m)
II III IV VI

Hemipelagic carbonaceous s i l t y
clay, firm, plastic, greenish
gray (5G5/1).

General Comments:

-Black specks of iron sulfide
throughout.

-Voids due to gas expansion.

-Entire core has strong odor

of mercaptans.

-quartz and feldspar silt
increase towards bottom of hole.

-Siliceous forms rare throughout.

-Siderite rare to abundant.

-Carbonate average 14%.

Occasional fa int mottling of
l ight olive gray (5Y5/2) in
Sections 3 thru 5.

Occasional worm burrows,
siderite abundant in Section 4.

Gradual color change to dark
greenish gray (5G4/1).

white lens of quartz-feldspar
silt

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Ellipsoplaaolithus laaunos
Disaσaster brouweri,
D. pentaradiatus,
Ceratolithus rugosus,
Cyalococoolithina leptopor

PLANKTONIC FORAMINIFERS:

GZobi•QβY^vno~ù<dβs βx~ty&iw•usΛ

Gl•óbovo~t•<xZ~C<z πrùoc&n~i•ocij

Gl. aonomiozea

CORE CATCHER

CALCAREOUS NANNOPLANKTON:

Ellipsoplaaolithus lacunas
Diβcσaster brouweri,
D. pentaradiatus,

Ceratolithus rugosus,
Cycloaooaolithina leptopor

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION
counts/37 % weight 4

1.25 min.X I 0 3 cm clay-si lt-sand % wt % vol g/cc km/sec
t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7 1
t l 1 1 1 | 1 1 1 1 1 | 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1



Hole 102, Core 11 (353m to 357m)

HI

•

-

fiMfts

Hemipelagic carbonaceous silty
day; firm, plastic, dark greenish
gray (5G4/1).

General Comments:

-Siderite common throughout.

-White specks and glass rare to
common.

-Silt, pyrite, foraminifers and
sponge spicules increase towards
bottom of core.

-Unusually abundant sponge
spicules.

-Voids due to gas expansion.

-Carbonate average 18%.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Betiaulofene
Ellipsoplaao
Cy
Di
D.
D.
D.
He
H.

oloaooaoli
βcoastep b

variabili
pentaradi
osywtne tü"V

stra p.
lithus
thina 1
vouwev
β,

atust

aus,
licopontosphaera
kamptnein•

seudoumbtl
laaunosuβ

naaintyrët

Bellii ,

PLANKTONIC FORAMINIFERS:

Glob•igerinoides extrerms,
Globorotalia mioaeniea,
Gl, multiσ<merata,
Gl. exilis,
Globoquadrina altispira,
SphaeroidineIlopεiε subdehisaens,
GToboqu&dPiHci VGnβzuβtciTuXj
Gtobovotati•a conorπiozea

CORE CATCHER

CALCAREOUS NANNOPLANKTON:

Retieulofenestra pseudownbilica,

D. pentaradiatus,
D. asyrmetricus,
Sphenolithue ab•ies

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/37
1.25 min.X I 0 3

% weight
clay-silt-sand % wt % vol g/cc



Hole 102, Core 12 (419m to 423m)

5
o 3

- :

F,D

Hemipelagic carbonaceous silt.y
clay; firm, plastic, dark
greenish gray (5G4/1).

General Comments:

-Voids due to gas expansion.

-Siliceous forms absent.

-Siderite common throughout.

-Calcite fragments common at
bottom.

Silt abundant.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:
Retiaulofenestra pseudoumbiliea,
Sphenolithus ábieε,

D. pentaradiatus,

Helioopontosphaera sellü

PLANKTONIC FORAMINIFERS:

Giobi•Qβ7*%Yio%d.&s βxtvßnwst

GZoboquctdriyict (xht•‰s~p‰vo.i
Gq. venezue tan<xt

Sphaeroidinellopsis subdehisoene

Gtobovotalia crassula

CORE CATCHER

DINOFLAGELLATES:

CALCAREOUS NANNOPLANKTON:

Retiaulofenestra pβeudouirbilicat

Dis
D. b ,
D. pentaradiatus,
Svhenolithus abies

e~trvcu

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/3"/
1.25 min.X I 0 3

% weight

clay-silt-sand

I I I

ON



Hole 102, Core 13 (473m to 476rc

MsiS:

1 : i•••.•

• - " - •

wiKSΦSifx -SS

-F,D

Hemipelagic carbonaceous si 1ty
clay; slightly indurated, firm
Hark greenish gray (5G4/1).

General Comments:

-Voids due to gas expansion.

-Siderite common throughout.

-Siliceous forms absent.

-Carbonate average 16%.

Abundant sand and silt grains
of heavy minerals, quartz, pyrite
and glauconite.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globorotalia margaritae,
Pulleniatina primaliε,

Globoquadrina altispira,
Globigerinoides extremus

CALCAREOUS NANNOPLANKTON:

D, pentaradiatus,
Sphenolithus abies,
Retioutofβnestva psedournbiIto
Heliaopontosphaera kamptneri,
H. elli

CORE CATCHER

DINOFLAGELLATES:

Aahomosphciβra vaxttuli-fe^o.

CALCAREOUS NANNOPLANKTON:

D. pentaradiatus,
D. SU.TOU.ZUSj
Retiaulofenestra pseudoumbili
Sphenolithus ábies,
HetiaopontosphaeT<x sellii

counts/3"/
1.25 min.X I03

GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

X weight A

c l a y - s i l t - s a n d % wt % vo l g /cc km/sec

I I I I I i I I I I I



Hole 102, Core 14 (512m to 513m)

-mm

Hemipelagic carbonaceous s i l t y
clay; s l ight ly indurated, f i rm,
dark greenish gray (5G4/1).

General Comments:

-Voids due to gas expansion.

-Siderite common throughout.

-Siliceous forms absent.

-Carbonate average 19%.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globorotalia mxrgaritae,
Pullβniatina primaliε,
Gtoboquadrina altispircx,
Globigerinoid.es extrerms
Gl•oborotalia dbaoensiε

OINOFLAGELLATES:

Aahomoεpkaera rarmlifera

CALCAREOUS NANNOPLANKTON:

Re
Di

D.

D.

Ce

Cy

tioulofe
saoaster

neεtra pseudoumbvliea
asymYnetrvcus,

surauluε,
brouwer

ratolith
oloaoooo

CALCAREOUS

Retiσulofet
DU
D.
D.

saoaεter
εuraului
brouwen

Ceratolithi
C.

uε rugosuε,
lithina maaintyrei
CORE CATCHER

NANNOPLANKTON:

lestra pseudouπbilica,
asymmetriaus s

tε rugosus,
triaornioulatuε,

Cucloσoaeo',lithina maaintyrei

I I I I I I IV V VI

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/3"/ * weight A

1.25 min.X I 0 3 cm c l a y - s i l t - s a π d % wt % vol g/cc km/sec

. . 1 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2 . 2 2 . 6 1 . 2 1 . 3 1.4 1.5 1.6 1 . 7 1
m c t I i i i i i I I I i I l I I I I l l l I I I I ' I I I i I I I

Hole 102, Core 15 (548m to 549m)
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LITHOLOGY

Hemipelagic carbonaceous s i l t y
c l ay ; f i rm, dark greenish
gray (5G4/1) with mot t l ing to
grayish o l ive (10Y4/2).

General Comments:

-Voids due to gas expansion.

- S i d e r i t e common.

-Carbonate average 20%.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globigerina nepenthes,
Globorotalia liπ bata,
Gl. margaritae,
Globoquadrina altiεpira,

CALCAREOUS NANNOPLANKTON:

Diεaoaster aεummetriaus

D. εureulus',
D. pentaradiatus,
Sphenolithus abies,
Ceratolithuε rugosus,
Retioulofeneεtra pseudoumbiliaa

CORE CATCHER

DINOFLAGELLATES:

Achomosphaepa ranruZifeva:

CALCAREOUS NANNOPLANKTON:

D. pentaradiatus,
D. εuraulus,
Ceratolithus rugosus,
Retiaulofenestra pseudoumbiliaa

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET"BULK DENSITY SONIC VELOCITY
RADIATION

% weight A

cm c lay-s i l t -sand % wt % vol g/cc km/sec

m Sect 1 2 3 4 3 2 ! 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7 1
-i ' ' I ' ' I I I I I I I I I * I I I I I i i 1 I i i

counts/3"/
1.25 min.X I 0 3

I i i I I I I



0 0

Hole 102, Core 16 (584m to 585m)

F.CN
Hemipelaqic, carbonaceous, s i l t y
c lay; indurated, dark greenish

•gH7 (5G4/1).

General Comments:

-Concentrations of quartz and
feldspar s i l t i n burrows.

-Sider i te grains common.

-White f luorescent material
in core catcher sample.

-Carbonate average 14%.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Retioulofenestra pseudoumbilioa,
Sphenolithus abies,
Disaoaster asyrmetriaus,

D. suroulus,

Ceratolithus triaornioulatuβ

PLANKTONIC FORAMINIFERS:

Globorotalia plesiotumida,
Turborotalia multiloba,
Globigerina nepenthes,
Globorotalia limbata (dextral),

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Globorotalia plesiotumida,
Gl. merotumida,
Gl. lembata (dextral),
Gl. margaritae,
Turborotalia multiloba,
Globigerina nepenthes,
Globoquadrina altispira

CALCAREOUS NANNOPLANKTON;

Retioulofenestra pseudoumbilioa,
Sphenolithus abies,
Di,sooaster asymrnetrvcus,
D. exilis,
D. brouweri,
D. ahallengevi,
Ceratolithus trioorniaulatus

Hole 102, Core 17 (618m to 619m)

io
tu
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i

co
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Hemipelagic, carbonaceous silty
clay; indurated, dark
greenish gray (5G4/1).

General Comments:

-Sponge spicules and diatpms
common; only occurence below
core 11.

-Abundant pyrite spheres in
core catcher.

-Siderite rare.

-Carbonate average 14%.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globigerinoides extremus,
Globorotalia margaritae,
Gl. limbata (sinistral),
Globigerina nepenthes,
Turborotalia multiloba

CORE CATCHER

DINOFLAGELLATES:

Aahomosphaera ramulifera

CALCAREOUS NANNOPLANKTON:

Ceratolithus trioorniaulatus,
Disooaster ohallengeri,
D. exilis,
D. vap Làbili•st
D. kugleri,
D, quinqueramus Λ

Reticulofenestra pβeudounòili

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION
counts/3"/

1.25 min.X I03
% weight

clay-si l t-sand wt % vol

1 1

i

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

i

1 1 1

| j

1 1 1 1 1

N A R A D I A T I θ T A P E N E T R 0 M E T E R GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITYRADIATION

counts/3"/
1.25 min.X I 0 3

% weight
clay-silt-sand

Sect ? ? 3 2 1 o 0 20 40 60 80 100 0 20 40
I l i

* v o 1 g/cc km/sec
60 80 100 ,0 1.4 1.8 2.2 2.61.2 1.3 1.4 1.5 1.6 1.7 1.



Hole 102, Core 18 (634m to 636m)

3 £

••

Hemipelagic carbonaceous si l ty
clay; f i rm, b r i t t l e , dark
greenish gray (5GY4/1) to
greenish black (5G2/1).

Thin sand lens of fragments
of echinoid spines and
siderite rhombs.

General Comments:

-Most of this core is disturbed
by coring operation. Darker
beds are highly contorted;
lighter speckled beds are
relatively undisturbed.

-White specks are foram tests
and burrow f i l l i n g s of
quartz, feldspar and pyrite
grai ns.

"Voids due to gas expansion.

"Siderite common throughout.

-Carbonate average 11%.

-F,D CN.SS

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Ceratolithus triaornioulatus
Retzautofenestra ps&udowπbil

D. challengeri,
D. varabilis.

PLANKTONIC FORAMINIFERS:

Globigerina nepenthes,

Gl. limbata (sinistral),
Gl. oibaoenεis,

CORE CATCHER

DINOFLAGELLATES:

Aohomoephaera ramulifera

CALCAREOUS NANNOPLANKTON:

Ceratolithus triaomiaulatus,

D. challengeri,
D. variabilis,
Retiaulofenestra pseudoumbiliaa,
Sphenolithus abies

counts/37 * weight 4

1.25 min.X I 0 3 cm c l a y - s i l t - s a n d % wt % vol g/cc km/sec

m S e c t 1 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7 1

ON
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Hole 102, Core 19 (659m to 661m)

Hemipelagic, carbonaceous, si lty
clay; firm, b r i t t l e , dark
greenish gray (5G4/1) to
lighter gray (5GY4/1).

\plat siderite nodule.

General Comments:

-Most of this core is disturbed
by coring operation. Darker
beds are highly contorted;
lighter speckled beds are
relatively undisturbed.

-White specks are foram tests
and burrow f i l l ings of
quartz, feldspar and pyrite
grains.

-Voids due to gas expansion.

-•Siderite common throughout.

-Carbonate average 11%.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Turborotalia aoostaensiε,
Turborotalia continuosa,
T. clemenciae,
Gtobovotatia mevotwnida,
Globoquadrina altispira,
Globigβrina nepenthes,
Globor otai•la plesiotumida,
Sphaeroidinellopsis subdehiscβnβ,

CORE CATCHER

DINOFLAGELLATES:

CALCAREOUS NANNOPLANKTON:

D. ohallengeri,

D, var iàbiliβ,
Ceratolithus trieorniculatus,
Sphenolithuβ ábies

NATURAL GAMMA
RADIATION

counts/3"/
1.25 min.X I0 3

PENETROMETER G_RAIN-SIZE

% weight
clay-silt-sand

WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

I l I



Hole 103, Core 1 (0m to

Φ
 S"

m
SSSKKH F.CN

SS,F

Hemipelagic siltv and sandy
(foraminiferal) carbonaceous
clay; soft, varying in color
from greenish gray (5G6/1) to
| dark yellowish orange (10YR5/4).

Light brown foram sand (5YR6/6)
with heavy minerals.

Grayish green clay.

Color becoming predominantly
greenish gray (5G6/1) to
olive gray (5Y4/1).

Dark iron sulfide specks common
below middle of Section 4.

General Comments:

-Upper 4 meters of core badly
deformed.

-Foraminifers decrease drama-
tically below the top of
Section 2.

-Lighter shade of brown
and orange in foram rich
layers of Section 2 only.

-Quartz silt common through-
out.

-Carbonate average 22%.

Quartz and feldspar silt abundant.

F,D,CN

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

|Sphaeroidinella exσavata
Globorotalia trunoatulinoide

I Globiü&viyixx Pubescβns t

Globigβ~üVYioid.&s vubβY* f. TOS*
\Tuvbovotalia inflate,
jGlobig&vina aalida

PLANKTONIC FORAMINIFERS:

Globorotalia trunaatulinoid
Turborotalia inflata,

PLANKTONIC FORAMINIFERS:

Turborotalia inflata
Sphaeroidinellopsis subdehil

Globorotalia TrxuLtvcccnxerata,
Globoquadrina vsnezuelana,
Globigerinoides extremus,
Globorotalia exilia

CALCAREOUS NANNOPLANKTON:

Cerαtolithua Rugosus, C. tri-
cornicul>αtuB3 Discoαstβr
αsyftvnβtrio >is3 Dt Brovwβri3

D. pentαrαdiαtus, Cyclococcoli
mαcintyrei, Reticutofenestrα
pseudoumbiliαα

PLANKTONIC FORAMINIFERS:

Globoquadrina altiεpira
Globigerinoides extremue
Globorotalia multvccLmerata
Sphaeroidinellopsis subdehiseens

DINOFLAGELLATES:

CALCAREOUS NANNOPLANKTON:

DiscoasteF asyπvT &twous,
D. Suraulua,
D. Brouweri,
Cerαtolithus rugosuβ3

C. triαornioulαtus>
Sphenolithus allies,
Retiaulofeneεtra pseudoumbiliaa

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY
RADIATION

counts/37 * weight A

1.25 min.X I 0 3 cm clay-si l t-sand % wt X vol g/cc

c p r t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2
— L_JL_I__I i i I I I i I i i i i i i i i i I i i i i i

SONIC VELOCITY

km/sec
1.3 1.4 1.5 1.6 1.7 1 .
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UTHOLOGY

Hemipelagic carbonaceous s i l t v
clay; s o f t , p l as t i c , medium
bluish gray (5B5/1) mottled
with yellowish gray (5Y8/1) and
greenish gray (5GY6/1).

General Comments:

-Foraminifers rare throughout
core.

-Core has strong odor of H2S.

-Pyr i te common to abundant
throughout core.

-Only concentration of dolomite
in Outer Ridge holes -
Section 6.

-Carbonate average 20%.

Small pyrite lined burrows, also
quartz and feldspar lined burrows.

Dolomite zone begins here and
continues to end of core.
Dolomite in form of rhombs,
very abundant, dispersed in
the clay.

Color becoming dark greenish gray
(5G4/1) and medium bluish gray
(5B5/1) with mott l ing of yel lowish
gray (5Y8/1) and greenish gray
(5GY6/1).

CN

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

GZobigepina n&penthesj

GTurbovotalia ZoTteTnTis,
Gtobi•gerinoides mitTa,
GlohoTotátia plesiotumida,
Sphaerσidinellopsis seminuli•na,
Ss. subdehisaenβ

CALCAREOUS NANNOPLANKTON:

D. brouwerit D. exilis,

Retioulofenestra pseudourribilica*
CevatoZithus tviaovniauZatus
Sphenolithus abies

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Globorotalia merotumida
Globiae~pinoides mitva
Turborotalia aoostaensis
GZobigevina nepenthes

Globorotalia margaritae
Globoquadrina altispiva

DINOFLAGELLATES:

Aahomosphaeva ramulifera

CALCAREOUS NANNOPLANKTON:

Ceratolithus tricorniculatusa

Dzsoo<zs tsi? auinüuev<XfTtusj

Sphenolithus abies,
Re Heu lofenes tra
Psëudo~umbitioa

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/3"/

1.25 min.X I0 3 cm

% we igh t A

cm clay-s i l t -sand % wt X vol g/cc km/sec

_ .rt1 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7 1
, - — |__L__L__J l I l I I I I I I I I I I l i I | i l l I l i i i I l

l I l l l l I I I



Hole 103, Core 3 (94m to 103m)

- J

*

Burrow f i l led with siderite

Hemipelagic, carbonaceous.
silty clay; soft, plastic, dark
greenish gray (5GY4/1) with
mottling of l ight olive gray
(5Y5/2).

Dusky yellow siderite lens.

General Comments:

-Voids due to gas expansion.

-First downhole occurrence of
siderite in hole 103.

-Carbonate average 4%.

Siderite lens.

Hard calcite/dolomite nodule

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Reticulofenestra pseudoumbilica3

Cyalococcolithina maβintyvet^

D.• va•riabilisj
D. ahallengerij
D. exilis,
Sphenolithus abiee

PLANKTONIC FORAMINIFERS

Gl. plesiotumidaj
Gl. eibaoensisΛ

Globigerina nepenthes,
Globoqu.adri.na altispifa,
Sphaeroidinellopsiε subdehi•aaenβΛ

CORE CATCHER

DINOFLAGELLATES:

Achomoephaera rarmlifera,
Hyεtriohoβphaei opsis obecuxtm

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET~BULK DENSITY
RADIATION

counts/37 f weight A

1.25 min.X I 0 3 cm c l a y - s i l t - s a n d % wt I vol g/cc

l r t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.61.2
•"I I I I i l l I I I I I I i I i l [ I l i i I |

SONIC VELOCITY
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Hole 103, Core 4 (170m to 179m)
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Hemipelagic, carbonaceous, siltv
clay; soft, plastic; greenish
gray (5GY5/1).

General Comments:

-Upper IH meters very disturbed.

-First occurrence of siliceous
forms (radiolarians diatoms and
sponge spicules) in Hole 103.

-Voids due to gas expansion.

-Carbonate average 8%.

Light olive gray (5Y6/1) siderite
silt lens, siderite replacing
nannoplankton.

Siderite nodule.

Siderite silt lens.

Siderite silt lens.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON;

Disco<xs t&v üuinous^amus f
D. variabilis,
D. ohallengerit
D. kugleri,
Sphenolithus abies,
Reticulofenestra pseudownbili
He licopon~tosphaβva t Yit e~pYnscLt•G•

DINOFLAGELLATES:

Hystviohosphüβropsis obscuTWn
Achomosphaera ramulifera

PLANKTONIC FORAMINIFERS:

Sphaevo~Ldi-neZlopβi-s seminuli
CZoboquadi>ina attisptra,
Globigerina nepenthes.

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Turborotalia acoεtaenβi•s3

Gl. plesiotumida,
Globigerina nepenthes,
Globoquadrina altispi^at

Sphaeroidinellopsis subdehiscens

DINOFLAGELLATES:

Hystr>iohosphaeropsis obscurumt

Achomosph<zeya TQJY TΛZ~tfe~po.

CALCAREOUS NANNOPLANKTON:

DisQoas tev üuiyiouβpa/fTus t

D. variabilis,
D. ohallengeri,

Sphenolithus abies

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/311/ % weight 4

1.25 min.X I 0 3 cm c l a y - s i l t - s a n d % wt % vol g/cc km/sec

m e c t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1,4 1,8 2.2 2 . 6 1 . 2 1.3 1.4 1.5 1.6 1.7



Hole 103, Core 5 (247m to 256m)

— d > _,

S O H 2 O IS LITHOLOGY DIAGNOSTIC FOSSILS

~ I

— -."•-.•--.-" Hemipelagic, carbonaceous, s i l t y
,-. - .............. c lay ; f i r m , p l a s t i c , dark
c - ^ . ^ •F greenish gray (5GY4/1) wi th
8 ~ K-S-J-SJS* -D mottling of light olive gray

"> | — I ^'JZZI (5Y5/2).
*= I J||j| Dusky yellow lens of s i de r i t e . PLANKTONIC FORAMINIFERS:

5 « 2 — General Comments: Globoquadrina globosa,
LU u . u^•. aenzscens,

I | t =2 ^ W « -Voids due to gas expansion. ‰ ^ ^ • ^ t * *
£ S - H ü p l SS -Burrow fillings are princi- Globoquadrina altispira,
UJ » £ - ; L-l-I Pally aragonite. Sp&αer•ot&nelZopβiβ eubdehiiieens,

o -2 — "*'.'.'.'.'*'.' -Core contains unusually ntwm•i «nπ, «Tw
| t - WmW• abundant nannoplankton DINOFLAGELLATES:
£- X ' ~~ ~~~™ ' '' ^―^~ Hystr~vchosphaertttπ obscurwπ
£ «j ~ sç÷SjSg K - S i d e r i t e coπmon. 4otonospfcαera ramulifera

$ I J S , ^ W J > , . -Carbonate average 20%. coflB CATCHER

;ggg;ig• CALCAREOUS NANNOPLANKTON

Z J _ _ Reticulofenestra pseupownbiliaa,

_ ÷÷~. JJ^ pentaradiatus,
~ ,*,„*..*j.~. Sphenolithus abies

SS
" " g ^ g Dusky yel low lens of s i d e r i t e .

:" -"-'...' FTDT
cc &ßM$Sá CN ,

L_ ^-jffgggjss

Hole 103, Core 6 (343m to 352m)

i i S •^
u S w z o 3 >
O o E 2 o | g UTHOLOGY DIAGNOSTIC FOSSILS

I SgygaK -F Hemipelagic, carbonaceous, s i l t y PLANKTONIC FORAMINIFERS:
^ — ~ 3SS3 clay (claystone); well indurated, _ , , .

| I ™^ °"- 9«e" WV. iTolZT^alTulTnl:
• z - :%x§s:|:÷X3 s s Gc • advena>

- SsSSüfj÷; Globigerina nepenthes,
UJ •§ ." „ - jg•S General Comments: Sphaeroidinellopsis subdehiscens,
LU O C r— T̂Cvi> -. iSs. sβrni/fxxiLtY CL
o . 5 S ' ~ SSiSWSSS F -Very well bedded, f i s s i l e ,
£ «•2 .2 I •. ''--.-"...-! D crumbly. DINOFLAGELLATES:

5 I . 5 S I | 1 | | 1 • S S -Vertical fractures. ^ J r f β t o p t e i w o i β « ™ . ,
_i C *~ t _ ^etomosp>iαerα ramulifera

1 o o ^ IfgvSK•a; p ) D > -Abundant spicules and COEE CATCHER

y ° fe g C C gS^SJ CN diatoms.
§ • - - ε S I i M T O J ; CALCAREOUS NANNOPLANKTON:
£ | | S ^ ^ " ( plrcfrg °f f^ulofenestra pseudoumbilica,

\l nannoplankton). TZZllu!^
è | -Carbonate average 12%. D. ofcaUe^eri,

o Catinaster cf.
c C. coalitus

I II III IV V VI

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts /3" / % weight 4

1.25 min.X I 0 3 cm c l a y - s i l t - s a n d % wt % vol g/cc km/sec
m c . t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2 . 2 2 . 6 1 . 2 1 . 3 1.4 1.5 1.6 1 . 7 1 . 8

— L__L_J___| I I I I I I I I I I I I I I I I I I I I I I I I I I I

pηηηπp
cc

_ _ I I I I I I I I I I I I I I I I I I I I I I I I I I I

1 II 111 JV V VI

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

RADIATION

counts/37 % weight A

1.25 min.X I 0 3 cm d a y - s i I t - s a n d % wt % vol g/cc km/sec
m S e c t 1 2 3 4 3 2 ' 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1 2 1.3 1.4 1.5 1.6 1 7 1 8

0 1 1 1 r—I 1 ' 1 I 1 1 1 1 1 I 1 1 1 1 1 I 1 - L 1 1 I 1 1 J 1 1
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Hole 103, Core 7 (440m to 449m)

1 * § 3<
S § H ° O a * LITHOLOGY DIAGNOSTIC FOSSILS

I £ | s |

~ Hemipelagic, carbonaceous, si l ty
_ claystone; br i t t le , dark greenish
_ gray (5GY4/1) with irregular
- lenses of olive gray (5Y4/1).

UJ ~ | CALCAREOUS NANNOPLANKTON:
- General comments: . , . ,

o — Reticulofenestra pseudoumbilica,
| ' ~ -Abundant burrow fi l l ings of Coccolithus pelagicus,
2J _ „ _ „ „ „ „ •ss pyrite crystals. Discoaster variabilis
^ _ CORE CATCHER

2 - ScS-X÷X÷X•g? -SS -Quartz and feldspar abundant.
sε 'ZZZlw^j -g— DINOFLAGELLATES:

?SK:%SSS • ' -Si l iceous forms common to »,„+„,• h~ h • t,
»xw: CN, , k l l n , M+ Hystrichosphaeropsis obscurum

gjSjfejg SS aDundant.
-Only a few chunks of b r i t t l e ,

crumbly mud recovered.

I II I I I IV v VI

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/3"/ % weight A

1.25 min.X I 0 3 cm c l a y - s i l t - s a n d * w t % v o l g / c c k m / s e c

_ c - , t l 2 3 4 3 2 1 0 0 20 40 6 0 80 100 0 20 40 6 0 80 100 1.0 1.4 1 . 8 2 . 2 2 . 6 1.2 1.3 1.4 1.5 1.6 1.7 1 . 8
o mjs_ect| 1 , . , . | , LJ 1 1 I 1 L L J 1 j I 1 I I 1 | 1 1 I I i 1

; i

i-

cc
I i i I i i i i i i i i i i i i i i i i i i i i i i | i i i i i



Hole 104, Core 1 (0m to 9m)
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Claystone aggregate nodule (5Y 7/6)

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Hemipelagic calcareous silty clay
and clay, firm, light yellowish
brown (10YR 6/4) becoming grayish
green (10G 4/2)

Hemipelagic silty clay, pale green
(5G 7/2) becoming pale olive brown
(5Y 6/4) including clay nodule of
olive yellow (5Y 6/6).

Color grading to greenish black
(5G 2/1), pale green (5G 7/2) with
spots of olive yellow (5Y 6/6).

Light yellowish brown (10YR 6/4)
layer

Burrow filling of micritic limestone

Color grading to dark greenish gray
(5G 3/1), pale olive and olive
ye 11ow
Sandy hemipelagic calcareous clay

Core disturbed from about 400 cm
to 550 cm.

Hemipelagic carbonaceous silty clay
disturbed, with nodules and frag-

ments of micritic limestone,

dark greenish gray (5G 3/1)

Abundant clay sized calcite frag-

ments.

Slight mottling of olive gray (5Y

4/1)

-Carbonate average

Globige
Globige
Globigex
Globoro
Turboro
Globoro

"in
"in
«in
tal
al
al

a calida.3
a rubesaens
oides Tuber
ia aultrata
ia inflata,
ia trunaatu

(pink)
f. rose

linoide

PLANKTONIC FORAMINIFERS:

Turborotalia inflata

LANKTONIC FORAMINIFERS:

inflata

CALCAREOUS NANNOPLANKTON:

ahallengepi,

tetiaulofenestra pseudo
Sphenolithus abies

LANKTONIC FORAMINIFERS:

Turborotalia inflata

lobige epenthcs

3IN0FLAGELLATES:

)peraulodinium centrooarpum
h h ~Li

ΛLCAREOUS NANNOPLANKTON

Kscoaster quinqueramus3

D. exilis,

Sphenolithus abies

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

RADIATION

counts/37 % weight á

1.25 min.X I 0 3 cm c l a y - s i l t - s a n d % wt % vo l g /cc km/sec

i I I

1
I I I I I
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LITHOLOGY

temipelaαic carbonaceous s i l t v
clay; s o f t , p l a s t i c , dark
greenish gray (5G4/1) with
grayish o l i v e mott l ing (10Y4/2).

General Comments:

-Upper 10cm contains fragments
of gray l i t h o g r a p h i c l imestone.

-Abundant p y r i t e burrow f i l l i n g s .

- P y r i t e common to abundant
throughout.

-Unusually abundant nannoplankton.

-Carbonate average 12%.

Color becoming medium bluish
gray (5B5/1) with moderate
mott l ing of l i g h t b luish
gray (5B7/1).

CN

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Sphaepoidinellopsis subdehiscβns,

CALCAREOUS NANNOPLANKTON:

Reticulofenestra pseudoumhilica,

Sphenolithus abies,
Disooaster hamatus,
D. variabiliε,

D. exilis,

D. quinqueramus

DINOFLAGELLATES:

Hyεtriahoεphaer opeis obeaumm,
Aehomosphaera ramulifera,
A. cf. triangulata

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Globigevina nepenthes3

Globoquadrina dehiscenss

GZoboquddyiHü advencc^
Sphaeroidinellopsis subdehiεoenβa

Disooaster hamatus,
D. x>aviabilis,

D. quinqueramusj
D. exilis,
Retioulofenestra pεeudonmbilica.
He itöopoYitosph<xe~PQ. Kcuπptnevi3

Sphenolithus abies

DINOFLAGELLATES:

Aohomosph<zePCL voxfθAX%f&vo.

NATURAL GAMMA PENETROMETER
RADIATION

counts/37

1.25 min.X I0 3

GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

% weight

c l a y - s i l t - s a n d % wt % vol g/cc km/sec

20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7
1 1

t .

1 1 1

1 1 1

1 1

1

1

I I I I

I I I I

A

A

Λ

A

A
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1 1 1

A

A

A

A
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1 1 1
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Hole 104, Core 3 (62m to 71m)
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Hemipel aαic carbonaceous • s i l t v
clay; dark greenish gray
(5G4/1) with mottling to
yellowish olive (5Y6/2) and
olive gray (5Y5/1).

General Comments:

-First occurrence of diatoms and
sponge spicules (downhole) in
Hole 104. They remain
abundant to bottom of hole.

-Burrow-like structures with
sider i te f i l l i n g .

-Carbonate average 11%.

Pyrite nodule.

-F.D CN
SSI

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

D. ohalZenge
Catinaster a alitus,

Sphenolithus àbi

DINOFLAGELLATES:

Hystpichosphαerop

Aohomosphαerα ramU Z"Cfß

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Globigerina nepenthes,

Gq. advena,
Gq. altispira,
Sphaeroidinellopsis subdehi
Ss. serninulina

CALCAREOUS NANNOPLANKTON:

Diεaσaster variabilis.

ohallengeri,

Sphenolithus abie

Helicopontosphaβr

DINOFLAGELLATES:

kamptneri,

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

% weight A

cm clay-silt-sand % wt X vol g/cc km/sec

. t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.61.2 1.3 1.4 1.5 1.6 1.7 1
m S e c t | l i I l I I I I I I I I I I l I i i I I i I ' I I i i i I I

counts/3"/

1.25 min.X I0 3

1 1 1 1 1 1 1



Hole 104, Core 4 (133m to 142m)
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Hemipelagic carbonaceous s i l t v
clay; s o f t , greenish gray
T5G5/1) with dusky yellow
mottling (5Y6/4).

General Comments:

-Upper 3 meters badly deformed.

-Voids due to gas expansion.

-Abundant 5cm thick layers of
indurated clay - due to coring.

-Siderite common to abundant
in yellow material.

-Abundant diatoms and
sponge spicules.

-Carbonate average 7%.

Abundant diatoms in soft material.

^F,D CN

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Di
D.
D.
Re
Sp
He

8

t
h
I

coaster
kugleri
variabi
ioulofe
enolith
iaopont

bolli
t

Us,
nestra
u s abi
osphae

i t

pε

ra

•ei

kc

idoumb

mptne

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Globoquadrina advena,
Sphaeroidinellopeis seminul
Ss. subdehiscenβ,

DINOFLAGELLATES:

Hystrzchosphaeropsi•s obsouv
Aahomoβphaera vaπulifera

CALCAREOUS NANNOPLANKTON:

D. bollii,
D. variabilis,
Coaaolithus eopelagicus}

Reti•cuZofenestra. pseudoumbi.
Sphenolithus abies

NATURAL GAMMA PENETROMETER
RADIATION

counts/3"/

1.25 min.X I 0 3 cm

GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY

% weight 4

cm c lay- i l t - s a n d % wt % vol g/cc km/sec

, . t 1 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7 1
: c t | I I | I I I I I I I I I I I I I I I I I I I |

I I I I I I I I



Hole 104, Core 6 (219m to 228m) (no recovery at Core 5)

Hemipelagic, carbonaceous, s i l t v
clay; p l a s t i c , grayish o l ive
(T0Y4/2).

General Comments:

-Frequent layers of r e l a t i v e l y
indurated clay interbedded
throughout core - due to cor ing.

-Voids due to gas expansion.

-Diatoms and sponge spicules
common to abundant throughout.

-Carbonate average l<W.

Lenses of yel lowish gray (5Y7/2)
. sandy clay.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globigerinoideβ siibquadvatu
Tur borotalia εiakensis

CALCAREOUS NANNOPLANKTON:

I)iεcoast&v kugleri,
D. bollii,
D. βxilie,
CoccoZi• thus &opβZü.gi•oust
Heliaopontosphaera kamptneri,
Retioulofenestra pseudoumbili
Sphenolithus abies

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Sphaeroidinellopsis subdehiso
Ss. seminulina,
Globigerinoides subquadratus,
Turbovotalia siakensis,

CALCAREOUS NANNOPLANKTON:

D. exi•lis
D. bollii,
Sphenolithuθ àbieε,
r.i•' f.'l '••• lofβYlβS iVO. pSθU(iθW;i't L'l

Heliaopontosphaera kamptneri

DINOFLAGELLATES:

Hu8tpichosphczeropsi.s obscupuw

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/37
1.25 min.X I0 3

% weight

d a y - s i l t-sand

I I I I i I I I



Hole 104, Core 7 (306m to 315m)

OO
to

- Hemipelagic, carbonaceous, si lty
clay; plastic, grayish olive
U0Y4/2).

General Comments:

"Abundant layers of relatively
indurated layers interbedded
throughout core - due to coring.

"Voids due to gas expansion.

-Concentrations of white quartz
and feldspar s i l t in burrows.

"Diatoms and sponge spicules
abundant.

-Siderite present throughout.

-Carbonate average 20%.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globoquadrina advena,
Sphaevoidinella εubdehisaens,
Tiaborotatia εiakensis

CALCAREOUS NANNOPLANKTON:

D. bollii,

D. aff.D. deflandrei,
Coaaolithuε eopelagiaus,
Sphenσlithus abieε,
Retiaulofeneεtra pseudoumbili
Helicopontoεphaer a kerπptneri

CORE CATCHER

PLANKTONIC FORAMINIFERS:

Globoquadrina dehisσens,
Gq. advena

3

Sphaeroidinellopsis seminuli
Globigerinoides subquadratuε
Turborotalia βiakensis,
Turborotati•a peripherovanda,
Gl. lobata, Gl. Tobusta,
Gl. praemβnardii

DINOFLAGELLATES:

Hystrtchosphaeropεiε obεcuru

CALCAREOUS NANNOPLANKTON:

ater

D. bollii,
D. vαriαbiliε,
Coooolithus eopelαgious3

Helicopontosphαerα kαmptner
Sphenolithus αbies

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET-BULK DENSITY SONIC VELOCITY
RADIATION

counts/37

1.25 min.X I 0 3

% weight

clay-silt-sand

100 0 20 40

g/cc km/sec

1001.0 1.4 1.8 2.2 2.61.2 1.3 1.4 1.5 1.6 1.7
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Hole 104, Core 8 (401m to 410m)

U § £ 2 o 5 ft LITHOLOGY DIAGNOSTIC FOSSILS

~ i

i —

I , _, Hemioelaqic. carbonaceous, s i l t y CALCAREOUS NANNOPLANKTON:

i f i E f f S g -SS clay., f i r m , grayish ol ive π oaster exilis
~ KjgSJSKKS \ I )• / λ bollii,

H E H E - C N General Comments: D. variabilis,
— . ; : ">- f•- CoeaoUthus eopelagicus,

Vnids dup tn π« pxnsn<iinn Sphenolithus abies,
2 — V 0 1 d S d U e t 0 g s e × P a n s l o n Helicopontosphaera kamptneri.

_ HπSHKaö! -SS -Alternate f irm and plastic
— - layering due to coring
— πi.jgg.jgj . s s operation.

_ m•Z-mwZ -Vertical fracturing in
harder layers.

.3 -Diatoms and sponge

— KSSSKS spicules abundant.

— .:-'-;"•y•yS;£ -Carbonate average 202.

\ I •'- : • s s

i I IΣ I
 5 -

•ε 5—
3 —

~ 4
i•jj>÷-÷-÷-^•• i?£ CATCHER

I __ SS DINOFLAGELLATES:
*" StSiKSH; Hystrichosphaeropsis obεaurvm

SrgSi >lo>jcmospJjαerα ramulifera

6 ^ it|i|:SE PLANKTONIC FORAMINIFERS:

~ iKKKJjHS Turborotalia praefohsi
'•'̂ 7 *̂-'-*-"*"-*̂  T. peripheroacuta

_ a.-^jiπw- cc r continuosa

—
 5
 r, siakensis

— Globorotalia praemenardii,

7 j!5x!53p52 Sphaeroidinellopsis seminulina

:::>: G(y. dehiscens

I Sllllif I CALCAREOUS NANNOPLANKTON:
À÷A=ASWIVA÷ C n CN

CC iSSSSSSö cc Discoaster exilis,
iJxj^^ iSJ 0. Variabilis,

1 5V...w; D_ bollii,
Helicopontosphaera kamptneri,
Coccolithus eopelagicus.

I II III IV V VI

NATURAL GAMMA PENETROMETER GRAIN-SIZE WATER CONTENT-POROSITY WET"BULK DENSITY SONIC VELOCITY

RADIATION

counts/37 % weight 4

1.25 min.X I0 3 cm clay-s i l t -sand % wt I vol g/cc km/sec
_ β . t l 2 3 4 3 2 1 0 0 20 40 60 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.4 1.5 1.6 1.7 1.8m S e c t | l i I i i l I I I I I I I I I I I I I | i l l | I l i i I I
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LITHOLOGY

Hemipelaqic carbonaceous s i l t v
c l a v . f irm, dry, grayish o l ive
(10Y4/2).

General comments:

-Voids due to gas expansion.

-Thin, lensy bedding apparent .

-Diatoms and sponge s p i c u l e s
abundant.

-Carbonate average 20%.

DIAGNOSTIC TOSSIIS

PLANKTONIC FORAMINIFERS:

GZoboquadvi.no. altt•sp•ir a

CALCAREOUS NANNOPLANKTON:

Cooco Zi thus βop& Zagicus

D. bollii,
D. variabilis,
Sphenolithus abies,
Reticulofenestra pseudourribiliaa,
Helioopontosphaera kamptneri

PLANKTONIC FORAMINIFERS:

Globigerinoides sübquadratus

DINOFLAGELLATES:

Hystrichosphaeropsis obscurum,
Achomosphaera ramulifera

CALCAREOUS NANNOPLANKTON:

0. bollii,

Helicopontosphaera kaπrptneri,
Sphenolithus abies,

counts/37

1.25 min.X 10

% weight

clay-silt-sand
.1 2 3 4 3 2 1 0 0 20 40 bO 80 100 0 20 40 60 80 100 1.0 1.4 1.8 2.2 2.6 1.2 1.3 1.1 1.5 1.6 1.7 11
 j I I I I I I | | I I I I | | I I I I | | I I I | i i i i i I
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Hole 104, Core 10 (615m to 617m

DIAGNOSTIC FOSSILS

Ankerite, very hard.

Hemipelagic silty claystone:

]

clays

57TT7
9reen>sh gray (5GY5/1), gassy.

General Comments:

-Bedding disturbed by abundant
burrows.

-Diatoms and sponge spicules -
abundant.

-Radiolarians - common.

PLANKTONIC FORAMINIFERS:

Orbulina suturalis,

Turborotalia p, ipheroronda,
T. siakensis,'
Globoquadrina altispira,
Gq. dehisaens

DINOFLAGELLATES:

Chiropteridium sp. A
Aahomosphaera ramulifers,
Svalbardella sp.,
Spiniferites sp. A

CALCAREOUS NANNOPLANKTON:

Sphenolithus heteromorphus,

Ueliaopontosphaera kamptneri,

Disaoaster exilis, D. bollii,

Cyaloaoacolithina neogarmation

Reticulofenestra pseudoumbilic



Hole 102, Core 11, Sect. 3

LITHOLOGY

•lemipelagic carbonaceous
silty clav: dark green-
ish gray (5G 4/1),
moderately indurated but
plastic. Siderite,
sponge spicules, clay
minerals abundant.
Quartz, pyrite, plant
debris common. Diatoms,
mica, glass and
glauconite rare.

_ight colored specks are
siderite concentrations.

Voids due to gas
expansion.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Disooaster brouwevi,
D. pentaradiatus3

D. asyrametvious 3

Retioulofenestra pseudownbi•
Z i c α ,

Cyoloooooolithina mao-
intyvei3

Eelioopontosphaeva sellii

PLANKTONIC FORAMINIFERS:

Glóbigevi•noides extvemus3
Globorotalia miooenioa3
Gl. multioamerata^
Globoquadrina altispiva3
Gq. venezuelana

185



Hole 102, Core 17, Sect. 1

LITHOLOGY
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LITHOLOGY

Hemipelagic, siliceous,
siltv clay; dark green-
ish gray (5G 4/1),
indurated.

Clay minerals abundant
Radiolarians, plant
debris, quartz, mica
glauconite rare.

Nannoplankton, calcite
fragments, diatoms,
sponge spicules and
pyrite common.

Clay minerals abundant,
nannoplankton, diatoms,
sponge spicules, plant
debris, pyrite common.
Calcite fragments,
siderite quartz,
glauconite rare.

Pyrite spheres and clay
minerals abundant.
Diatoms, sponge spicules,
common.

Nannoplankton, quartz,
mica, dolomite rhombs,
rare.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:

Ceratolithus tvicorniσulatus

Discoaster quinqueramus
3

D. exilis
3

D. Ghallengevi,
3

Reticulofenestva

pseudoumbi lioa
3

Sphenolithus dbies.

PLANKTONIC FORAMINIFERS:

Globoquadrina altispiva
3

Sphaevoidine1lopsis

Globorotalia margaritae
3

Globigevina nepenthes
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LITHOLOGY

1•III
IB-
m

•

•

I
1

fll

^^^ 11

•

—

1 25—

-

j ""
i 50—

•

- 7 5 -

1 i π π — -

1

1 125—

IVΛWAV
'•W•VI<M

WA AVΛ

VAVCVCUT

>.VΛ ΛVΛ

WAWΛ<

M<AV•Vr

ΛVΛ•VΛV

AM
P.

IN
T

HF

LN

LITHOLOGY

Hempelagic s i l ty carbon-
aceous clay, varyinq
between dark greenish
gray (5G 4/1) and light
greenish gray (5GY 4/1).

Light beds are relatively
undisturbed - dark layers
reveal distortion caused
by coring operation.

Voids are due to gas
expansion.

Sidérite nodule.

White specks are
concentrations of foram-
inifers or quartz and
feldspar s i l t .

Pyrite occurs as fram-
boidal grains in burrow
fi l l ings.

Clay minerals dominant.
Quartz, plant debris,
and nannoplankton are
common.

Foraminifers rare.

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:

Globovotalia miozea,
Globigevina nepenthes3
Globovotal•ia mevotumidji3
TuvboTotalia aont•iniiosa•,
Twcbovotalia βlemenciae

CALCAREOUS NANNOPLANKTON:

Reticulofenestva pseudownb-
ilioay

Disaoaster quinqueramus3

D. kuglevi3

D. ecdlis>
Ceratolithus

tvicorniculatus 3

Heliaopontosphaera kamptnevi
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LITHOLOGY
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LITHOLOGY

Hemipelagic s i l ty
carbonaceous clay, dark
greenish gray (5GY 4/1)
mottled with light olive
gray (5Y 5/2),
soft, plastic

Lens of sideri te.

Clay minerals and quartz
s i l t abundant. Plant
debris abundant.
Foraminifer & nanno-
plankton rare.

Dolomite nodule.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:
Disβoaster challengeri^
D. variabiliSj D. quinquera-
muSj D. brouweTj Sphenoli-
thus abieSj Reticulofene-
stra pseudoumbiliβa

PLANKTONIC FORAMINIFERS:
Globorotalia plesiotumida
Gl. oibaoensis3

Globigerina nepenthes
DINOFLAGELLATES:
Aβhomosphaera ramulifera
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Hole 103, Core 5, Section 2
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LITHOLOGY

Hemij>elacLic s i l t y
carbonaceous clay;
dark greenish gray
(5GY 4/1) mottled with
light olive gray (5Y 5/2
firm, plastic.

Burrow (?) fillings
composed of aragonite.
Voids due to gas ex-
pansion. Clay
minerals and nanno-
plankton abundant.
Plant debris and pyrite
common.
Dolomite and foramini-
fers rare.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:
D•isooastev variabilis3

D. exrilis, D. bollii, D.
hamatus3 D. quinqueramus3

Sphenolithus ábies3

Retiβulofenesti>a
pseudoimbi• tiöa.

DINOFLAGELLATES:
Hystri>βhosphaei>opsis
obsourwn3 Aσhomosphaera
vamulifeva
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Hole 103, Core 6, Section 1

LITHOLOGY

Hemipelagic carbonaceous

silty clay, grayish oliv(

olive green (5GY 3/2)

with lenses of dusky

yellow. Evenly bedded.

Sediment is yery

crumbly and fractured.

Clay minerals abundant.

Quartz, diatoms, sponge

spicules, plant debris

common.

White lenses are pre-

dominantly siderite re-

piacing nannoplankton.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON

Disaoaster variabilis
3
 D,

exiliSj D. ahallengeri_,

Heliβopontosphaera

itamptnerij Retieulo-

fenestra pseudoumbilica
3

Scyphosphaera amphora

PLANKTONIC FORAMINIFERS:

Globoquadrina dehisoens,

Globigerina nepenthes

PLANKTONIC FORAMINIFERS

Globigerina nepenthes
3

Globoquadrina advena

DINOFLAGELLATES
Hystrichosphaeropsis

obscurwn
3
 Aohomosphaera

ramulifera
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Hole 104, Core 1, Section 6
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LITHOLOGY

Hemipelagic s i l ty
carbonaceous clay,
dark greenish gray (5G
4/1) to olive gray
(5Y 4/1), soft and
plastic.

Clay minerals abundant.
Quartz, feldspar and
organic matter common.

D

DIAGNOSTIC FOSSILS

PLANKTONIC FORAMINIFERS:
Tur>borotalia inflata

CALCAREOUS NANNOPLANKTON:
Discoaster quinqueramus3

D. exilis3 D. variabilis3
Sphenolithus ábies

UINOFLAGELLATES:
Oper>oulodinivm centvaoavpum3

Achomosphaera ramulifera

PLANKTONIC FORAMINIFERS:
Turborotalia inflata3
Globigerina nepenthes
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Hole 104, Core 10, Section 1
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LITHOLOGY

Ankeritic limestone.
greenish gray (5GY 5/1)

Hemipelagic, siliceous,
silty mudstone.
Clay minerals, diatoms,
sponge spicules abundant
Siderite, radiolarians

Irregular bedding
throughout.

DIAGNOSTIC FOSSILS

CALCAREOUS NANNOPLANKTON:
Sphenolithus heteromorphus3
Disooaster bollii^ D. exilis
Cyσloeoβoolith•ina neo-

gammation^ Coocolithus

eopetagiouSj HeZieo-

pontosphaera kamptneri

DINOFLAGELLATES:
Aahomosphaera raπwilifera^

Sva Vbarde Via sp.

Hyetr•iahosphaeropsis

obscurum

CALCAREOUS NANNOPLANKTON:
Sphenolithus heteromorphus

3

Eelicopontosphaera kamptneri

B•isaoaster exilis
Λ
 B.bollii

3

Cyaloooaoolithina neogam-

mation, Retiaulofenestra

pseudoumbilioa

DINOFLAGELLATES:
Achomosphaera ramulitera

3

Svalbardella sp.,

Spiniferites sp. A

PLANKTONIC FORAMINIFERS:
Orbulina suturalis

3

Turborotalia siakensis
Λ
 T.

peripheroronda> Globo-

quadrina dehisoens
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