9. SITE 154

Shipboard Scientific Party"

Position:
154: 11°05.11'N; 80°22.75'W
154A: 11°05.07'N; 80°22.82'W.

Water Depth: 3,338 meters.

Penetration:
154: 278 meters
154A: 127 meters.

Recovery:
154: 66 meters (50%)
154A: 130.6 meters (77%).

ABSTRACT

A reflector at 0.2 sec reflection time below the crest of
the ridge can be traced beneath the terrigenous sediments
of the surrounding basin. The cores indicate that this
reflector is associated with the abrupt transition from
Middle Pliocene and younger pelagic sediments to
underlying Pliocene and Miocene terrigenous sands. This
transition marks the time of elevation of a ridge above the
level of the surrounding ocean floor. The lower terrigenous
unit is derived dominantly from calc-alkaline volcanic
centers in southern Central America. The upper pelagic unit
of marl and calcareous clay contains sediment probably
derived from Colombia.

BACKGROUND

The Colombian Basin, unlike the Venezuelan Basin is
covered by a thick layer of acoustically stratified
sediments. These overlie acoustically transparent sediments
in the northern part of the basin, but in the south where
the stratified sediment is apparently thicker, the acoustic
nature of the underlying sediment has not yet been
reported.

Seismic refraction profiles shot in the southern
Colombian Basin (Ewing et al., 1960) indicate less than 2
km of 2.0 km/sec (unconsolidated) sediment overlying a
layer of 4.6 km/sec rock. Along the continental margin of
Colombia, 2.1 and 3.5 km/sec sediment and sedimentary
rock increase in thickness to about 6 km. Underlying the
4.6 km/sec layer are two crustal layers, 6.0 and 7.0 km/sec
layers. One mantle velocity of 8.2 km/sec was recorded.
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In the southwestern part of the basin, about 200 km
north of Panama, a topographic high was found by
Lamont-Doherty Geological Observatory’s vessel Robert D.
Conrad (Figure 1) and was discussed by Edgar et al. (1971).
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SITE 154

It was of interest because it is capped by acoustically
transparent sediments, apparently inaccessible to turbidites,
and offered about the only opportunity to core pelagic
sediments in the predominantly terrigenous regime of the
Colombian Basin. One strong reflector can be seen on the
profiler records at about 0.2 sec reflection time in the
acoustically transparent sediments that can be traced
beneath the stratified sediments of the surrounding area.
Note that where there is a change in slope of the ocean
floor, there is a corresponding change in facies from
stratified sediment in the basinto accoustically transparent
sediment on the ridge. Lamont’s Vema made a site survey
over the area before Glomar Challenger arrived on site and
established that the feature is a north-south trending ridge,
probably a fault block, with a steep west-facing escarpment
(see site survey, Appendix). Figure 2 is a profiler record
made by the Glomar Challenger on her approach to the site.
The track for all these profiler records is shown in Figure 3.

OBJECTIVES

From the profiler record (Figure 2) it was clear that old
pelagic sediments could be recovered at much shallower
depths below the ocean floor at this site than if the site had
been located in the stratified sediments covering the rest of
the Colombian Basin. Old sediments recovered here would
provide the only control in the southwestern Caribbean, a
critical area in the later history of this region. Although the
emergence of the isthmus in the Middle Pliocene has been
well documented from the studies of mammal migration
(recent references, Whitmore and Stewart, 1965; Hallam,
1972) and micropaleontology (Kaneps, 1970), a study of
the detailed biostratigraphy and volcanic history at a site
adjacent to the isthmus would be a valuable goal. The
volcanic history could be compared to that found at Site
148 on the Aves Ridge.

OPERATIONS

The Glomar Challenger approached the site from the
east, at 1600 hours on 29 January, crossed the ridge, and
then doubled back to drop a beacon and begin drilling
operations. The first hole was spot cored to 164 meters and
continuously cored to 277 meters. The presence of
hydrocarbons, the abundance of coarse sand, and the
discovery of a very high sedimentation rate all forced the
decision to abandon the hole. An offset hole, 154 A, was
cored continuously from the surface to 172 meters in order
to obtain a complete core recovery from this site. The hole
was abandoned at 0830 hours on 1 February and the ship
departed immediately for Cristobal, Panama.

LITHOLOGY

The sediments at Site 154 are broadly divisible into an
upper pelagic sequence (marl ooze and clay) and a lower
volcanic-terrigenous sequence (sands, silts, and clays). The
boundary between the two units is in the earliest Pliocene.

The upper pelagic sequence:is further divisible by
variations in the carbonate content into a calcareous clay
and marl ooze (0-72 m), a nannoplankton marl ooze
(72-127 m), and a calcareous clay (127-153 m). The
calcareous clay-marl ooze unit is generally homogeneous
and medium bluish gray with the upper ten meters light
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olive gray and with several light olive brown zones. The
major sedimentary components are nannofossils, foram-
inifera, and clay, with variable pyrite. Beds of higher
carbonate content within this subunit are conspicuously
richer in foraminifera. Volcanic constituents are rare except
in disturbed pockets of ash, which is dominantly pumice
with minor plagioclase and hornblende. Additionally, these
components along with minor phillipsite, clino-, and
orthopyroxene were found dispersed throughout the entire
upper sequence. A special correlation problem concerns the
occurrence of pockets at Site 154, Core 1 (depth 52-61 m)
of a coarse volcanic sand which occurs nowhere else in the
upper sequence, but which is abundant in the lower
sequence. This sand, which has conspicuous pyroxenes, red
hornblende, and minor quartz and alkali feldspar, as well as
plagioclase and green hornblende, appears to have been
reworked from the older sequence, very possibly as a local
turbidite.

Below the upper subunit occurs a light bluish gray to
medium bluish gray nannoplankton marl ooze (72-127 m)
which differs from the uppermost subunit by its slightly
higher carbonate content and which is not so obviously
correlated with the higher content of foraminifera. Pyrite is
more conspicuous in this interval and volcanic constituents
are relatively rare. Dolomite crystals are rare but
widespread.

The lowermost subunit is a medium bluish gray
calcareous clay (127-153 m) which is mottled and shows
sulfide staining. The coarse fraction (foraminifera and
pyrite) constitutes less than 1 per cent and carbonate
decreases downward through the unit from 20 to 5 per
cent. Pyrite and dolomite are locally conspicuous.

Beneath the pelagic unit is a strongly contrasting
terrigenous sandy unit (153-280 m) which consists of
interbedded volcanic sands, silts, and clays. The upper
contact of this unit is sharp; in Hole 154 it occurred in an
interval of 5 cm at a depth of 167 m. In Hole 154A the
contact itself was not recovered but occurred at about 153
meters. The sediments are predominantly dark olive gray to
greenish black volcanic silts and olive black volcanic sands.
A few rounded clasts evidently representing downhole
contamination were found.

Sedimentary structures are rarely preserved; most
striking are sharp contacts between medium coarse sands
and overlying fine sands or silty clays. Several sand contacts
are apparently erosional. Size-graded bedding with the finer
fraction forming the upper part was identified in only three
sections: 154-3-3, 154-4-1, and 154-5-3. Extensive drilling
disturbance has probably obscured almost all of the
sedimentary structure and probably other occurrences of
size grading.

The dominant constituents of the sands are volcanic
minerals: clinopyroxene, orthopyroxene, and plagioclase
are abundant; red and green hornblende common; and
alkali feldspar, quartz, biotite, apatite, and zircon are rare.
Phillipsite is a conspicuous authigenic mineral. Clinoptilo-
lite has been found in X-ray diffraction (C. Fan et al., X-ray
Mineralogy ..., this volume). Authigenic K-feldspar
was identified optically in one sample and detected by
x-ray diffraction in several others. Glass and rock fragments
(pumice or porphyritic andesite) are locally common.



Biogenic detritus is common and includes foraminifera
(including shallow-water benthonics), wood (Figure 4),
mollusk shell fragments, and leaves. Many of the indurated
zones display burrowing.

PHYSICAL PROPERTIES

Wet-bulk Density, Water Content, and Porosity

Wet-bulk density and porosity were measured by two
methods aboard the Glomar Challenger: Gamma Ray
Attenuation Porosity Evaluator (GRAPE) and individual
sample volume-weight measurements (the sample data are
the enclosed dots in the hole and core plots). Water content
was determined by weight-weight relationships. In general,
these data have a precision of about 5 percent. Methods,
errors, corrections, assumptions, disturbed sediment, and
interpretation precautions are discussed in Appendix I.

Core 1 of Site 154 was recovered using a 2.25-inch
internal diameter extended core barrel rather than the
normal 2.60-inch internal diameter core barrel. Correction
for this anomalous diameter was calculated by the
following formula:

(2.60-2.25)
225

I

4 +:4

1.155 4
apparent GRAPE density

corrected density
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where, A

In general the sediments at Site 154 are highly disturbed
and therefore do not represent in situ conditions; however,
the data is important as it serves as a control for the natural
gamma data. The individual sample data, however, are
probably more, representative of undisturbed conditions
than the GRAPE data; therefore, the sample data are
discussed below.

Results

The individual density samples suggested that the
Pleistocene-Pliocene foraminifer nannofossil calcareous
clays and marls from 50 to 150 meters have densities of
1.50 to 1.67 g/cc (67 to 56% porosity) with 1.60 to 1.67
g/cc being typical (60 to 56% porosity). A single sample
from the volcanic sandstone had a high density of 1.80 g/cc
(35% porosity).

Water contents from the Pleistocene-Pliocene nanno-
fossil foraminiferal calcareous clays and marls were between
34 and 46 percent with 34 to 41 percent being typical. The
Pliocene volcanic sand had a water content of 20 percent.

Sound Velocity

Sound velocities through sediment and rock samples
were measured by the Hamilton Frame technique, which is
discussed in Appendix 1. This method has a precision within
*1.1 percent.

Sonic velocity was measured only on sediments and
rocks which appeared to be physically undisturbed. These
velocities were measured parallel to the bedding planes
unless otherwise noted in Table | and were measured at
laboratory pressures and temperatures (27.2 and 28.5°C).

Results

The cores, other than the Pliocene-Miocene volcanic
sandstone, siltstone, and claystone, are highly disturbed;
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therefore, their velocities were not measured. Velocities
through the volcanic sandstone and sandy siltstone from
140 to 260 meters were 1.74 to 1.91 km/sec. A limestone
fragment, however, in Core 4 has a sonic velocity of 4.19
km/sec.

Natural Gamma Radiation

Natural gamma ray emissions were counted for a period
of 1.25 min at 7.62 c¢m (3 in) intervals along the core, with
a counting precision of about *100 counts. Methods,
equipment, error, porosity correction, and sediment
disturbance are discussed in Appendix I. The following
data are not corrected for varying porosities, and the
sediments are highly disturbed.

Core 1 of Hole 154 was recovered in the extended core
barrel which had a 2.25-inch internal diameter comparéd to
the normal 2.60 inches. The volumetric difference between
the two core sizes, per unit length, relative to the smaller
core is 33.7%:; therefore, the natural gamma counts of the
2.25-inch cores were increased by 33.7%.

Pleistocene and Pliocene (volcanic detritus in some
cores) foraminiferal nannofossil clacareous clay and marl
and Miocene volcanic sands, silts, and clays emitted gamma
counts from 300 to 1400 per 1.25 min, along each 7.62 cm
interval. There did not appear to be an overall systematic
variation of natural gamma radiation with major sediment
types (other than porosity) or with age or depth.

Penetrometer

Needle penetration tests were conducted at Site 154
with a 1-mm diameter needle. The methods, equipment,
and sediment disturbance are discussed in the Appendix.

Penetration tests were performed on cores between 100
and 200 meters below the sea floor, where penetration
decreased with increasing depth until it was nil at 200
meters depths. Pliocene foraminifer nannofossil marl ooze,
from 108 to 117 meters, was penetrated 2 to 6 mm, while
Pliocene volcanic silt and sand from 173 to 182 meters and
volcanic clay and volcanic calcareous clay from 182 to 192
meters were penetrated 5 to 6 mm and 1 to 3 mm,
respectively. Penetration was nil in Pliocene volcanic sandy
silt at a depth of 192 to 202 meters.

BIOSTRATIGRAPHY

Of two major lithic units recognized at this site, only the
upper series of calcareous clays and marl oozes contains
abundant planktonic fossils useful for biostratigraphy. This
pelagic sequence extends from the surface to a depth of
153 meters and was continuously cored in Hole 154A
where it extends into the top of Core 17. The following
discussion utilizes the numbers of cores from Hole 154A,
which contains abundant planktonic foraminifera and
calcareous nannofossils but is devoid of radiolaria. The
Holocene and youngest Pleistocene were not sampled.
Globorotalia tumida flexuosa was not found in a sample
from Section 1 of Core 1 immediately below the sediment
surface, and the uppermost material may be younger than
the Globigerina calida calida Subzone of the Globorotalia
truncatulinoides truncatulinoides Zone. That the top of the
core may be a condensed section of young Pleistocene is
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Figure 1. Profiler record made by Lamont’s Robert D. Conrad extending from area of Site 154
on the left to Panama on the right. Note facies change from stratified to pelagic sediments
associated with change in topography. Folding and the foot of the continental slope is
apparently active at present. (Edgar et al., 1971 ).

further indicated by the highest occurrences of Gephyro-
capsa kamptneri and Gephyrocapsa sinuosa in Section 2 of
Core 1. The lowest occurrence of Emiliania huxleyi lies
between samples from Section 2 and 3 of Core 1, so that
Sections 1 and 2 are assigned to the Emiliania huxleyi
Zone. Core 1 below Section 1 definitely belongs to the
Globigerina calida calida Subzone.

Cores 2 to 7 belong to the Globorotalia hessi Subzone,
the lowest occurrence of Globorotalia hessi marking the
base of this zone. The lowest occurrence of Gephyrocapsa
oceanica at this site lies within Section 6 of Core 4, so that
most of Cores 4 and | and all of Cores 2 and 3 belong to
the Gephyrocapsa oceanica Zone. It should be noted that at
Sites 148 and 151, the lowest occurrence of Gephyrocapsa
oceanica and Globorotalia hessi nearly coincide, the
nannoplankton species appearing a few meters below the
planktonic foraminifer at Site 148 and the two events being
within an unsampled interval of less than 2 meters. At Site
154 these two events do not coincide but are separated by
about 30 meters. This may indicate that hiatuses are
present at Sites 148 and 151, that very rapid sedimentation
occurred at Site 154 during this time, or that the species
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invaded the Colombian Basin at different times, Gephyro-
capsa oceanica lagging behind Globorotalia hessi.

The lowest occurrence of Globorotalia truncatulinoides
truncatulinoides lies between samples from the upper parts
of Sections 3 and 4 of Core 8, and Sections 1, 2, and most
of 3 of this core are assigned to the basal Pleistocene
Globorotalia crassaformis viola Subzone of the Globorotalia
truncatulinoides truncatulinoides Zone. The highest occur-
rence of Discoaster brouweri lies in the middle of Section 3,
the interval above this to the middle of Section 6 of Core 4
being referred to the “Gephyrocapsa caribbeanica™ Zone.

The highest occurrence of Globorotalia miocenica lies
between Cores 9 and 10, so that Sections 4, 5, and 6 of
Core 8 and all of Core 9 belong to the Late Pliocene
Globorotalia truncatulinoides cf. tosaensis Zone. Core 10
belongs to the Globorotalia exilis Subzone of the
Globorotalia miocenica Zone. The base of the Discoaster
brouweri Zone, marked by the highest occurrence of
Discoaster pentaradiatus, lies between samples from
Sections 4 and 5 of Core 10. The highest occurrence of
Discoaster pentaradiatus within the Globorotalia exilis
Subzone was also noted at Site 148.
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Figure 2. Profiler record made by Glomar Challenger on approach to Site
154. Fault origin of the small rise is evident. Broad rise has been high for
a longer time than fault block that was drilled as evidenced by

termination of terrigenous Pliocene sediments (reflector at 0.3 sec) on to
the rise.

Figure 3. Track of Robert D. Conrad and Glomar Challenger for profiler
records shown in Figures I and 2.
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Figure 4. Photomicrograph of smear slide of turbidite and
sand showing wood fragments, Miocene. Bar is 100
microns long (154/14,CC).

The highest occurrence of Globorotalia margaritae
evoluta is between samples from Sections 3 and 4 of Core
12, so that all of Core 11 and the upper part of Core 12
belong to the Globigerinoides trilobus fistulosus Subzone of
the Globorotalia miocenica Zone. The highest occurrence
of Discoaster surculus, which marks the base of the
Discoaster pentaradiatus Zone, is difficult to fix with
precision because calcareous nannoplankton assemblages
begin to show dissolution effects below Core 11 and
diversity correspondingly decreases. The limit between the
Discoaster pentaradiatus and Discoaster surculus zones is
better defined in Core 2 from Site 154 and must lie in the
lower part of Core 12 in Hole 154A, This limit falls within
the Globorotalia trilobus fistulosus Zone, as at Site 148.

The lower part of the pelagic sequence in Hole 154A
belongs to the Globorotalia margaritae Zone. The two
subunits, Globorotalia margaritae evoluta Subzone and
Globorotalia margaritae margaritae Subzone are recog-
nizable, the limit between them lying between samples from
Sections 1 and 2 of Core 14. The distinctive calcareous
nannofossil Reticulofenestra pseudoumbilica is present in
samples below Section 2 of Core 15, defining the top of the
Reticulofenestra pseudoumbilica Zone.

Spot cores in the pelagic sedimentary section of Hole
154 correlate with the continuously cored Hole 154A as
follows: Core 1, which by its depth should lie in the
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“Gephyrocapsa caribbeanica” Zone contains an assemblage
of the Geophyrocapsa oceanica Zone throughout, which
leads to the suspicion that all of the material sampled may
have slumped from higher in the hole. Core 2 contains the
Discoaster pentaradiatus-Discoaster surculus Zone transi-
tion and correlates exactly by depth with the same interval
in Cores 12 and 13 of Hole 154A. According to its depth,
Core 3 of Hole 154 should have sampled only volcanic
sediments. However, it contains pelagic sediments of the
Globorotalia margaritae margaritae Subzone and the
Discoaster surculus Subzone. On the basis of detailed
analysis of the planktonic foraminifera (see Bolli and
Premoli Silva, this volume) it appears that this material has
slumped from approximately the level of Core 15 of Hole
154A. Core 5 of Hole 154 also contained some apparently
slumped material mixed with older volcanics.

The lower part of the section cored continuously at Hole
154 (Cores 3-14, 164277 m) consists largely of volcanic
sediments. Planktonic foraminifera of the Globorotalia
margaritae Zone (Early Pliocene) are rare but occur in
samples from Cores 3, 5, 7, 8, 9, 10, and 11. Poor
assemblages from Cores 12 and Section 1 of Core 14 may
belong to either the Globorotalia margaritae Zone or to the
Late Miocene Globorotalia acostaensis Zone. The catcher
sample from Core 14 contains but a single species,
Globorotalia acostaensis, and is referred to the Globorotalia
acostaensis Zone. A few calcareous nannofossils also occur,
the most significant being Ceratolithus tricorniculatus in
Section 2 of Core 11, indicating an early Pliocene or latest
Miocene age.

CONCLUSIONS

The lithic transition in the Early Pliocene from a sandy
terrigenous sequence to a pelagic sequence at Site 154
reflects a topographic transition from a position on a basin
floor to one elevated above this floor where it is
inaccessible to downslope sediment movement and
turbidity flows. This relative uplift is probably the result of
tectonic activity. The transition correlates with the depth
of the strong reflector at 0.2 sec reflection time. The age of
inception of folding of basinal turbidites (Figure ) on the
Caribbean side of the Panamanian isthmus is not
independently known, but the paleontology of Site 154
suggests an earliest Pliocene age at this locality. The detritus
of the lower unit is clearly terrigenous both in composition
and size. The provenance is less certain, but the abundance
and coarseness of calc-alkaline volcanic constituents
suggests Panama and Costa Rica (where, according to Terry,
1956, vulcanism has been widespread since late Eocene)
rather than Colombia. The transition at Site 154 is nearly
correlative with an episode of widespread folding and uplift
on the isthmus which Terry (1956) places within the
middle Miocene.

The carbonate content of the upper pelagic unit
undergoes a steady increase upward from 155 to about 100
meters and then decreases very slightly and irregularly to
the present. The carbonate increase to 100 meters (which is
in the Discoaster pentaradiatus Zone, late Pliocene) is
strikingly coincident with the evidence from vertebrate
paleontology for the final emergence of the isthmian land
bridge: the first South American ground sloths appeared in
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TABLE 1
Hamilton Frame Sonic Velocities, Site 154
Upper  Depthin
Interval®>  Hole Velocity? Temperature

Core Section {cm) (m) (m/sec) C0) Remarks
Hole 154

4 1 132.0 174.32 4190 27.2 Limestone fragment.

5 6 51.0 190.01 1741 28.5 Sandstone, volcanic.

5 6 71.0 190.21 1827 28.5 Sandstone, volcanic.
14 1 78.0 268.78 1908 284 Sandy siltstone, volcanic.
Hole 154A
17 6 80.0 161.30 1728 29.2 Silty clay, volcanic, semilithified.
17 6 80.0 161.30 1714 29.2 Silty clay, volcanic, semilithified.

AUpper limt of a 3-cm sample interval.

DVelocities were measured parallel to bedding unless noted otherwise.

Florida in middle Pliocene times and glyptodonts in late
Pliocene, while North American carnivores, ungulates, and
mice suddenly appear in South America at this time. The
raising of the isthmian land bridge may be reflected in the
inferred tectonic uplift of Site 154 in earliest Pliocene and
the increase in carbonate content in the lower part of the
pelagic sequence. The increase in carbonate could be
explained by an increase in local productivity related to a
change in surface ocean current regime, a change in the
lysocline depth, also related to current changes, or a change
in the amount of diluting near-bottom clay as the ridge is
raised above a persistent quasi-nepheloid layer which may
accompany the abundant turbidites covering the floor of
the Colombian Basin. Our inability to date with sufficient
accuracy the zonal boundaries within the upper unit
prevents us from determining whether there was an increase
"or decrease in total sedimentation throughout this interval,
and the selection among the three alternatives is not
certain.

The lower terrigenous sequence bears a resemblance to
the highly organic sediments of the Cariaco Basin (Site 147)
in the high organic matter content and the cooccurrence of
dolomite and gypsum. Although reduced carbon values are
variable, about one-fourth at Site 154 are greater than 1 per
cent and one sample contains 5.9 per cent. Dolomite has
been found in the terrigenous sequence as a prominent
constituent in a smear slide (Sample 154-10-2, 99); x-ray
analysis also revealed dolomite in Core 13. Dolomite is also
present in minor amounts in the calcareous clay subunit of
the upper, pelagic sequence (Cores 10 through 16 of Hole
154A). Gypsum was found in the upper part of the lower
terrigenous sequence (Sample 154-4-3, 13-14.5) and
interpreted as grains in a turbidite. The abundance of pyrite
in both sequences is also noteworthy.

Quartz and plagioclase are both common constituents in
the upper and lower sequences. Plagioclase is conspicuous

in smear slides and is evidently the principal volcanic
component of the lower terrigenous sequence. Quartz is
only rarely identifiable in this sequence; apparently the
bulk of the quartz is a fine-grained, dispersed terrigenous
component in both sequences. The ratio of quartz to
plagioclase (as determined by x-ray diffraction, Fan et al.,
X-ray Mineralogy .. ., this volume) changes abruptly at the
contact between the two units. In the lower sequence it
averages 0.7+0.5 and in the upper 2.4+0.6, the change
reflects a contrast in provenance: the lower sequence is
dominantly derived from calc-alkaline volcanic centers
(high plagioclase, low quartz) in southern Central America,
while the upper sequence is probably derived from a
sedimentary-metamorphic provenance (high quartz, low
plagioclase) of the Magdalena River in Colombia. One
occurrence of gibbsite (x-ray diffraction of Core 14, Hole
154 A) supports this view.
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HOLE 154 LITHOLOGY
D?:JH UNITS SUBUNITS OR DESCRIPTION
0_
UNIT 1 (0-277 m)
FORAM-NANNO and NANNO
o MARLS, and CALCAREOUS-
w RICH CLAYS
(¥}
o
E Core 1 VOLCANIC CALCAREOUS CLAY interbedded with
S = 2 FORAMINIFERAL NANNOPLANKTON MARL 00ZE, bluish gray
H-@-f—'l_f and dark greenish gray.
100—
| T Core 2 FORAMINIFERAL NANNOPLANKTON MARL O00ZE and
e o B CALCAREOUS CLAY 1ight to medium bluish gray.
z
v
o
NANNOPLANKTON CALCAREOUS CLAY, *medium bluish gray;
lower contact at 167.17* m.
UNIT II (167.17* to (167.17* to 277 m T.D.)
277 m T.D.) VOLCANIC SANDS, SILTS, and CLAYS, olive black, some
VOLCANIC SANDS, SILTS, size graded bedding (coarser lower contact).
and CLAYS Occasional carbonaceous matter. (211 to 215 m) and
200— wood fragments (240 to 243 m).
300—
400—
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*This contact in hole 154A was at 153 m.
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HOLE 154 SAND-,SILT-, NATURAL GAMMA WET-BULK
CALCIUM AND CLAY-SIZE RADIATION DENSITY
CARBONATE BOUNDARIES ('cauntsﬂ .25 rnin) ~= G.C.D. SOUND VELOCITY
DEPTH (%) (accumulative %) \7.6 cm, core int, {gm/cc) (km/sec)
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HOLE 154A

DEPTH

UNITS

LITHOLOGY

SUBUNITS OR DESCRIPTION

(m)
0—-

PLEISTOCENE

byoy

I
ﬂrfli

1_111

'I-'t.l “‘l-
1$1¢ 1

|
1
1
1+

100 —

I

|
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14ty

PLIOCENE

300—

UNIT I (0 to 153*m)
FORAM NANNO and NANNO
MARLS and CALCAREOQUS
RICH CLAYS

Subunit a. (0-72 m) FORAM NANNO RICH CLAY with inter-
bedded FORAM NANNO MARL 00ZE; light olive gray to
medium 1ight gray.

Some volcanic ash layers between 34 and 60 meters,

in addition to pumice fragments.

Subunit b. (72 to 127 m) FORAM NANNO MARL O0ZE with
interbedded FORAM NANNO RICH CLAY; medium gray,
light bluish gray to greenish gray.

Subunit c. (127 to 153 m) NANNO RICH CLAY, light
bluish gray to greenish gray; 5 meters of clay
near the lower contact.

UNIT II (153 to 172
mT.D.

VOLCANIC SANDS, SILTS
and CLAYS

(153 to 172 m T.D.)

VOLCANIC SANDS, SILTS, and CLAYS; interbedded, olive
black; some size graded bedding (coarser lower
contacts).

400—

416

*167.17 m at hole 154.




SITE 154

HOLE: 1580 SAND-,SILT-, NATURAL GAMMA WET-BULK
CALCIUM AND CLAY-SIZE RADIATION DENSITY
CARBONATE BOUNDARIES (counts 1.25 Tll'in) -= 6.C.D. SOUND VELOCITY
DEPTH (2) (accumulative %) \7.6 cm.core int (am/cc) (km/sec)
m 0 50 100 0 50 100 0 3000 1 2 3 '_%_ . ? l4l Y 5" .
. [TTr[rrrm) = T 1 [
7 .
t &
- = '-&?_ i
% 5
=
- —
i . ] i i
-~ x
100— ; % —
Kl & -
-
i T =
= o
= =
200— |—
300— -
- b=
soo~d letarlageed Lepeelaaes] e o3 g 0 Logielesga) elbatalal sy L
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SITE154 HOLE CORE 1 CORED INTERVAL (m) 52-61
ZONE uls & Ul ) Z
= %83 SAND-SILT-| E
&b & | o | LiTHoLOGY g Tz LITHOLOGIC DESCRIPTION! CLAY g
3= = w HE@ accumu- =]
g|1c(2|2|48| & £ 238 lative %) | &
< = Dle=a i 50 100
—'_| TTrrerrrTTy
el NFW VOLCANIC CALCAREQUS CLAY
interbedded with FORAMINIFERAL
NANNOPLANKTON MARL DOZE; 1ight
bluish gray (587/1) to medium i
bluish gray (585/1), the latter
FAW predominant in Section 6. Dark
NF W[ epidote greenish gray (5GY4/1) VOLCANIC
CLAY and SAND are mixed with
marls and calcareous clays due
to core disturbance. The
voleanic clays contain abundant F
NFW plagioclase, pyroxene, green and
red hornblende. Glauconite,
pyrite, and phillipsite occur
throughout. Calcareous fraction
volcanic sand  is micritic with some nanno-
NFwW fossils. X-ray also shows
hematite and barite. Volcanic
sand occurs in pockets and
E gﬁt:r‘rbed 'E:c,rers in :L'FTsections.
= ghtly indurated pebbles of
2 Ny | voloantc sand o ceur n Section 4. Major
it ash components are plagioclase
2 ortho- and clinopyroxene, and
= red and brown hornblende; some
5| . biotite, phillipsite, glauconite, =
5|8 and pumice. Black streaking | 11
w | E NFM occurs throughout core. Pyrite is - To==—
AR § common in greenish zones but rare
dlsle outside them.
21E o sand
“ls a 587/1 Entire core is disturbed and
E &8 NFM| and lithic types are completely
o|g 585/ mixed. Ash orobably occurred in
g _E layers before disturbance.
= 3 FAW Gas voids. %
2 NFM
£ volcanic sand
F=3
v
2 volcanic sand
NFEW | fish debris
—-VoID
=VoID
NFW
=V0I1D .
fish debris
NFW
585/1
T —
N Fm |-VoID >
epidote
CORE FAW
CATCHER £ RO
IR EEES]

Lfor explanation of symbols, see Chapter 1

SITE 154 CORE 1 f— r
OEPTH ATURAL Caw T Y T e o oa e i
N — = GRAPE — = GRAPE SOUAD PENETROMETER
CORE ( :wn:sgl 25 min ) et e B VELDCITY -1

$ 178 en core ﬁ\terui‘l (gnfec) (% wt) (% /5ec) 107"
0 2000 20 300 20 40 60 B0 100 2.0 3.0 4.0 5.0 6.0 300 &P
I L e e e e e T TV

= i - w ~ -
ll||||Illulllllllljlllllklll_l|||I||l|||||||||||.l|l|ll.‘llllIIIII|||II|I|I||I.||I|.IJII1I.|]_I_I_II_I
Ll
[

T

R e e e B e B e

Il
LB LR L A N B FELELNG I LB B

The "0 of the natural gamma data is equal to the ct.-mp!uerlc background count [gasma count when equipment was empty)

of 1382,

This background was subtracted from the dat

ST ALIS
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SITE154 HOLE CORE 2 CORED INTERVAL (m)108-117
ZONE wlw = CaC03 (%) | =
a = i S =
- § %85 SAND-SILT-| =
z|e S| @ | LITHoosY |2 | D2 E LITHOLOGIC DESCRIPTIONY CLAY £
MHEAEE 2(328 facooms | B
Z|IE|Z|2|0| ¥ S|=28 100 =
TTTrrrTryTy
F A W/M FORAMINIFERAL NANNOPLANKTON
NFP MARL 0OZE and CALCAREOUS CLAY.
= VoID Core is uniform 1ight bluish
gray (587/1) to medium bluish
— voID gray (585/1). Calcium carbonate
varies slightly throughout core
NFP|[ SBIN but distinct cycles may be
to disturbed by drilling. Micrite
5B5/1 is common to abundant throughout.
Pyrite and plagioclase are
= \Vo1io common especially in darker
NCM streaks and zones. Glauconite
occurs but is not common. X-ray
also shows clinoptilolite.
Calcispheres appear in Section 3.
Disseminated volcanic components
NCM are rare and no ash layers or
pockets occur. Faint but dis- .
turbed mottling is present in
@ Sections 6 and 7, Core is
= disturbed and gas voids occur;
a mederately soft and plastic.
5 NRFP
w1
£ .
3|z
o
MR F AWM 111
G|&|a
alz|s NRM
E.. o v
e E ‘E fl!?fl
= N
g ‘é s RN 5B5/1
33
CHE |
=
b F AWM
a NRP
3
wi
&
NRP I fish debris
-
NRP
—VoID
L] 2=
NFNW 1 |NFM S
587/1 0.5 -
.
NiFW 585/1 7 =
1.0 E— |NFeP
: —d
e— 4
]
=
]
Sin
CORE = e RO
CATCHER =t | F AuM
— | Y ——

“For explanation of symbols, see Chapter 1

SITE 154 CORE 2

n?:m Mkmml':lﬂ NETP mzem ETE‘R’:’%ME?Q%B SOURD PENETROMETER
o (emlliee)  UESS o men o TERD sl
a0 W 1.0 20 300 2 60 g0 100 2.0 3.0 4.0 5.0 6.0 g___'_';iﬂ'g'{:{
: ' é ¢ :
b < L
1 i 5 E
1 ; -9 t
4 2 o= :
3 3 = E
3 2 = <o :
. } 3 :
7 — — 5
! j ; ‘:-
1 : = :
E 2 = a
] - _— 1
i 3 = +
1 = = _
&= = =" F
1s j Z
1 s = £
y - a r
5 K : -k
is é ’;t 5
E =, = 2
; = = ° r
L. —j ! E—-— ! ; T
. = = =

] = =

1zl

E

T}

P T T T W N — i I}

e =
The “0" of the natural gamma data 15 equal to the atmospheric background count (gamms count when equipment was empty)

of 1381,

This backgrount was subtracted from the data.

pST ALIS
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SITE 154 HOLE CORE 3 CORED INTERVAL (m) 164-173
20NE wlw = Cacoy (&) | =~
£|5uE SNO-SILT-| £
= [=2"4 IF ol
g T vy |2 |VF= DESCRIPTION ! CLAY
s|s| |B|g | vmooer 2252 LITHOLOGIC (LAY £
SEHEER AEH lative %) | &
2|IZ|Z|E|R| ¥ Sla=<a 0 50 ‘LE(}E
rrrrrrrrrry
NANNOPLANKTON CALCAREQUS CLAY;
medium bluish gray (586/1), soft,
disturbed calcareous clay with 11
abundant micrite and nanno-
plankton. Pyrite is rare. X-ray
shows clinoptilolite. Lithic
change at 18 cm in Section 3 is
very sharp although disturbed.
@ FCM
Elw NFM Interbedded VOLCANIC SANDS, S i
L2 SILTS, and CLAYS; olive black
223 58671 {5Y2/1) showing some grading
g|g|5 from sandy silt (18-80 cm) to
=1 e medium and coarse sand with
El-|s admixtures of s1lt and clay
=7 (% FCM (80-130 cm). A cemented zone
Ele|g NFP at 130-140 om displays graded
wlg|g bedding and coarse volcanic sand
o |5 overlying silty volcanic sand, 111
L N F W |—YOID The abundant volcanic compon-
FAM ents are plagioclase and
pyroxenes with varying amounts
of light volcanic glass, bio-
5v2/1 t1§e.pgﬁ$? a:d reﬁcih?or?b‘l ende,
an site. orite, 3 1
n glauconlte?and rare quartz also [k o I3
f occur. Pyrite appears through-
out.
Gas voids.
RO
f
Lidgii i iiil

“For explanation of symals. see Chapter 1

SITE 154 CORE 3

DEPTH NATURAL GAMIA HETBULK ntnst‘r\' HATER cqnmn mmstp )
1] RADIATION t i SOUHD PENETRIMETER
CORE { countsf1.25 min ‘T} = §.6.0, f!- E‘( A mcn; 1107 m
i & cm care Muru % vel)
n|_§u 1 :%u 300 %8 0 o B 100 2.0 3.0 4.0 5.0 6.0 0 300 £P
2 [ o e e e B e s e s
] 3
11 .
1 s
1Y J v :
]z L
E| S) {g i
] B z .
13 L
1] :{?—e‘: &
5 5
14 L
] L
P 5 o
15 :
7 =
2 5
16 3
1 [
gL [NWITH RS S [y S N SN T Sy 0 W S S S N—Y P

—_
The "0° of the natural gamma data is equal to the atmospheric background count (gamma count when equipment was empty)
of 1430, This background was subtracted from the data.
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SITE 154 HOLE CORE 4 CORED INTERVAL (m)173-182

Z0HE 4ls 3 L BLIR I
2 |28E SAND-SILT-| £ SITE 154 CORE &
g M 2EE RIPTION ! CLAY = DEPTH AL WET-SULK DERSITY  NATER GONTENT-POROS
z|e 2| g | LrmhoLoeY | 2 o585 LITHOLOGIC DESC 0 (o | B i Nﬁﬁgmmm" Bl e mﬁ 3 SOUHD PENETRONETER
wlElZ|le|2| 5 El|as5d lative %) - CORE (- 1.25 min ) o G.C.0. VELOCITY x 10!

slielZ2|s|El ¢ S |E2E - 2 ca core rmruﬂ {gnice) (3 ut) (kmfsec) o
3 0 50 100 a %0 2000 h#m%uw 2.0 3.0 4.0 5.0 6.0 Ex:
TTTTIrrrrnry ——l—l—rﬁ—'l""“\ L i DL L L T ¥ [

1 wow SILTY VOLCANIC SAND; olive : 1

N black (5Y2/1) with plagicclase ] s

0.5 and pyroxenes as major volcanic - 5
components. Phillipsite is also b i

1 widespread. Red hornblende, 31 2

3§ alkali chlorite, quartz, biotite, 5] -

‘ feldspar pyrite, epidote, glaucenite, and 7] .

altered la?s}ﬂsc oceur. . ..J' s‘t—-._ E

Authigenic (?) K-feldspar in ] L

lo.0 Section 3, 40 and 75 em. Soft 1 k3 -‘f_:_ +

i and crumbly. - j i r

Clasts of greenish gray (56Y6/1) - b
0.5 LIMESTONE occur at 131-138 cm 2 E

s5Y2/1 in Section 1 and at 39-42 cm in r

2 Section 2. Several soft lumps ]2 L
1.0 of greenish gray CALCAREQUS CLAY J -

t a also occur in Section 2. 4 i

¥ Gypsum occurs in Section 3. 7 -

——1.0 I11. Flow-in: sand is mixed i+ T

and disturbed. ] ! 5

0.5 B - F

3 : 4 |8 b
1.0 i [

f b g 9
alkali o e M S S T .“”....I NPT R i I o A R il 125 R T 5

CORE f feldspar The “0" of the natural gamma data is equal to the atnwspheric background count (gomsa count when equipment was emmty)

CATCHER RO of 1430. This background wes subtracted from the data.
Listiiia iyl

-For explanation of symbols, see Chapter 1

PST ALIS



(444

SITE 154 HOLE CORE 5

CORED INTERVAL (m) 182-192

LITHOLOGY

FORAM

NANNO
SECTION
METERS

LITHO SAMPLE

RAD

AGE

LITHOLOGIC DESCRIPTION®

SAND-SILT
CLAY
{accumu~
lative %)
50

CaC03 (%)

DEFORMATION

100

m=| PALEQ SAMPLE
= =| ABUNDANCE

= =| PRESERVATION

q wn T

voID

7 PLIOCENE
Globorotalia margaritae

TR N T 0

0.6 oo T

Yo1p

CORE

CATCHER Lt

56Y5/1
5Y2/1 apatite
fish debris

56Y3/1

5Y2n
apatite

5Y21

5Y7/2

fish debris
zircon
mollusc shells

5G6Y3/1

=VoID

5Y2/1

5Y2/1

VOLCANIC CLAY and VOLCANIC
CALCAREQUS CLAY interbedded with
VOLCANIC SANDS and SILTS.
Volcanic clays are predominantly
dark olive gray (5Y3/1) to olive
black (5Y2/1). Compactness varies
due to core disturbance. Volcanic
components other than clay are
rare as is glauconite. Volcanic
calcareous clays are medium
greenish gray (56YS5/1) to dark
greenish gray (5GY3/1). Car-
bonate content is due to nanno-
plankton and micrite. Phillipsite
and volcanic components compose
the remaining sediment. X-ray
also shows clinoptilolite. Some
zones are slightly indurated and
display burrows. Volcanic sands
and silts are composed pre-
dominantly of plagioclase and
pyroxenes with varying amounts .
of hornblende, alkali feldspar,
glauconite, 1ight glass, and
quartz. Phillipsite is also
abundant. Pumice is found in-
Section 2. Sand-clay contacts in
Section 6 are distorted but
sharp.

Wood fragments occur in a
cemented sand-silt at 40 em in
Section 1.

A CALCAREOUS SAND occurs in
Section 3 (40-45 cm). The sub-
rounded components include
mollusc fragments, planktonic
foraminifers, and other bio-
genous debris. The upper and
lower contacts are quite sharp
but disturbed by coring.

Gas voids.
11L. Flow-in: Sand and clay

between indurated zones dis-
turbed.

Lyt il

111

111

1

‘for explanation of symbols, see Chapter 1

SITE 154 CORE §

DEPTH N.l Ell“

IN

GORE tj'|25 il
{_,_sc_n:u:n" m"n" |J

w80 2000

11

1

2

]2

it

13

4

5]

Ju

1

15

7

8]

1s

16 s o rwy

WET-BULK DENSTTY  HATER CONTENT-PORDSITY
= A% S e as
b 3::5' R 1 SOUHD PENETROMETER
e 0D, m GC.D. VELDEITY ikl
(gm/ec) (% wt) (% vol) (km/sec)
o 0 300 20 & 60 8o 100 2.0 3.0 4.0 5.0 6.0 0 200 £F
T 7T Ty iy T
s -
° [
L E
L]
L]

[ T I I T

[WIES TN S S S SR T

1
B L A L LA L B LB B

1

L B B i LB L I LA L LY LR B

The "0 of the natural gasma data 15 equal to the aumpheric background count (gamma count when equipment was emdty]
of 1430, This background was subtracted from the data
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£y

SITE 154 HOLE CORE & CORED INTERVAL (m) 192-202
ZONE uly 3 Cal0s (%) | =
B = AND S TL T =
z|z28E SAND-SILT- | &
| S| g | LrmHoosy |2 |22 LITHOLOGIC DESCRIPTION! CLAY z
z2 el s g SE4 (accumu- S
w52 B|lE El|JFY Tative %) | w
| |= FIRA R S|laxae 50 100
TTrrrreeTy
- 5Y2/1 Interbedded VOLCANIC CLAYS, SSRERET W G
SILTS, and SANDS. Volcanic clays
5Y3/1 are dark olive gray (5Y3/1) and
consist of altered volcanic ash.
1 ? Carbonate is NIL. Volcanic v
minerals are rare. X-ray shows
phillipsite. Volcanic sands are
olive black (5Y2/1). Plagioclase
is the most abundant component
with lTesser amounts of clinopy-
gc?:::” roxene, orthopyroxene, red
2| 3 CORE F FEmm 5P hornblende, quartz, light
CATCHER altered glass, and pumice. Rare
foraminifers occur in the coarse
2. EARLY PLIOCENE sand at the bottom of Section 1.
3. Globorotalia margaritae Lithic contacts and primary
structures are distorted by
coring.
Gas voids. NEEAESNENS |
SITE154 HOLE CORE 7 CORED INTERVAL (m) 202-211
ZONE “ly B CaC0s (%) | =
Z|5uE SAND-SILT- £
=lal|l |E] 2 | umower || 252 LITHOLOGIC DESCRIPTION® ¥ £
wlg2lE[l2]|5| 8 =G {accumu- | S
SIE|Z|E 8| ¥ S |T28 U1at15\6e :}mg
A rrrrrrrrrrd
. VOLCANIC SAND and CLAY. Similar to previous
0.5 core. Disturbed badly; watery. Stored in
B freezer box. 1
1 ]
1.0
0.0 e
CORE
* |ew CATCHER FRM

‘For explanation of symbols, see Chapter 1

= EARLY PLIOCENE
=+ Globorotalia margaritae

SITE 154 CORE &

o] Tl = FORM
s v VTP MR R ’
1! RADIATION b souip
CORE { counts/1.25 min ; £ .C.D. . G . D VELOCITY
% 1706 cm core fnuwﬂ (gmfee) (% wt (5 vol} {km/sec)
n &0 2000 ] 2.0 300 20 60 B0 100 2.0 3.0 4.0 5.0 6.0
1

[ W S SR E———

Lisasdaiand

PEHETROMETER
110 m

[N S I T I Y 1 Lu

—_
The "0° of the natural gamma data is equal to the almsphqric background count [gamma count when equipment was empty)

of 1430,

This background was subtracted from the da

SITE 158% CORE 7

DEPTH

=5

(

In
lseer
=]

"

[P SNTSN U T U TN U T T 0 0 O  O 1
I

(")

w
1

The 0"
of 1437,

- WE
counts I 25 min aw
7.5 on core ntaﬂrﬂ} [w%cc}'n'
2000 1.0 .0

MTURFL m
RADIA

|
:
o

% Wt
o B34 4

HET EHLK DENSIT\' ﬂ‘l’ER"D’vTﬂﬂ' N 1“

o SOUHD
e WPE VELOCITY
(z wﬁ (kn/sac)

6C_80 100

*WWW“ o

2.0 3.0 4.0 5.0 6.0
Lo B LA N e ]

FERETROMETER
10 m

g

S S S—

— T

i i
BB e o o e I S B B B

o
5

T T ——
of the natural gamms datu 13 equal to the atmpspheric background count (gamma count when equipsent was —vty}

This background was subtracted from the data.
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SITE 154 HOLE CORE 8 CORED INTERVAL (m) 211-221
Z0NE Yiy 3 Calls (2} | 2
e |2 = AN —_
Z | Z8% SAND-SILT-| £
=lo E| g | LITHoLoGY [V | 2EE LITHOLOGIC DESCRIPTION! CLAY £
= |2 — | g ul & {accumu- 2
Bl 2|IF|28B] 5 e lative i) o
ZIE|Z|=2|n| ¥ Jloa<a 100
50
rrrryrrTrria
VOLCANIC SANDS, SILTS, and
CLAYS; olive gray (5Y4/1) to
olive black (5Y2/1). X-ray
shows clinoptilolite. Sand . i =
components are abundant plagio-
5Y2/1 clase with lesser clinopyroxene,
echinoid spines Orthopyroxene, alkali feldspar,
" LRRR red hornblende, 1ight glass,
quartz, pyrite, and chlorite.
Phillipsite is common to
abundant. The volcanic clay is
organic-rich in the lower part
of Section 3.
fish debris Numerous greenish gray (56Y6/1)
echinoid spines CALCAREDUS CLAY or MARL clasts
5Y4/1 occur throughout this core. -
and Inclusions vary but are
5Y2/1 commonly micrite, nannofossils,
and foraminifers.
FRM Dark greenish gray (5GY4/1)
CLAY clasts of Pliocene age &ZE
also occur throughout the core.
5Y2/1 Clay clasts appear to be
altered glass altered volcanic ash.
n highly organic
NV OTRME G reenish gray (566/1) SILTSTONES
also occur as clasts. 111
Entire core is badly disturbed
and lithologies are mixed.
0.5 voIp Gas voids.
4
5Y4/1
and I
5Y2/1
glauconite A
W
i -1 oiETEED =X
T
o
£
-
i 5Y4/1
S| 8
Slg
512
2|8
w|o
[
‘ i CORE RO
CATCHER ey FFN Liliiii il

“For explanation of symbols, see Chapter 1

SITE 154 CORE &

2 T-PORDSITY
i MRRaIAT IO el MR 500D PENETROMETER
cone counts/1.25 min Senth ot VELOCITY ]

4 fTTurz.é%re Tnitarval [ 1% wt) (x vl [iemy'sec) i L .“100 &

s Eo fw Ve F0 300 @ 4 & w0 zo3o 405060 0 -
1, 3 = .

] 3 = :
g k: < ]
2 -
J2 :; > & s

A1 & = :
13 s

[} -: -

5] =
1y [
1 - - C
] - — f

s | +
s [
] r

74 > - =
] S - L
:L < = .
] $ 5 ;

]
1 L

£ C
i 6 s = r

1 2 [
] [4 T F
5 — ol

of 1402,

L P S W - N
The "0" of the natural gaema data 15 equal to the a
the

This background was subtracted from

i
tmospheric background count (gasma count when eq
data.

uipment was empty)

81 ALIS
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SITE 154 HOLE CORE 9 CORED INTERVAL (m) 221-230
IR G M o
3= SAND-SILT-| E
of |8 ¢ | Limowoey |2 2FE LITHOLOGIC DESCRIPTION! CLAY S
z|2 | w g HE G (accumu- S
e g o & EldZ2Y lative %) | &
rrrrrrenTT
VOLCANIC SAMD, SILT, and CLAY; olive black
% g (5Y2/1), grading to predominantely volcanic
yi-s 0.5 sand. Section is homogeneous, noncalcareous, 2
=] ..".s-;: and disturbed. Plagioclase is the major volcanic
2 |2= 1 component with clinopyroxene, orthopyroxene,
o 1S E) slightly altered light glass, and quartz in
2 K= 1.0 F g M| lesser abundance. Sponge spicules. X-ray also
= o shows clinoptilolite and phillipsite.
A grayish green (566/1) slightly calcareous it
mudstone clast occurs at 68-74 cm.
CORE f
CATCHER RO
Liiieiaiil

]
1:..HI....|.'“F

l

YFor explanation of symbols, see Chapter 1

SITE 154 CORE 9

nrivm AT choh a5 I g G T :
on — = GRAPE —» GRAPE SOURD
11 counts/1.25 min J s m 50D, em G0 0. VELDCITY
T u =one "mm'l lgmfee) (% wt) (% vol) (kfsec)
1.0 2.0 300 20 4 & 30 100 2.0 3.0 4.0 5.0 6.0

= —

3

" —
T S S W V'

F

of 1406, This background was subtracted from the

J DR VR S S — |
The “0° of the natural gamme data s egual to the amsmrlc background count (gasma count when equipment was espty)

ST LIS
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SITE 154 HOLE CORE 10 CORED INTERVAL (m) 230-240
Z0NE

CaCly (%)
SAND-SILT-
LITHOLOGIC DESCRIPTION?! CLAY
{accumu-
Tative %)
0 50 100

Trrrrrrrrrt

SITE 154 CORE 10

TURAL GAMMA un‘m:.noe 1Y w\TEllc nw-vemst
o ";am‘rmu mw'? i G iy ‘]1 S0uD ENETRIMETER

:

1.25 min e e VELDCITY i
(% Terea) 5 % vol) [lm/sec) B -
u”o Ay o el Lo B 55: ‘20’100 2.0 3.0 4.0 5.0 6.0 0

LITHOLOGY

LITHO SAMPLE
PALEQ SAMPLE

ABUNDANCE
PRESERVATION

AGE

FORAM

NANND

RAD

SECTION

METERS

DEFORMATION
g

L L I e i L L L B BN B o

l!l::ﬁ

vo1D VOLCANIC SANDS, SILTS, and
0.5 CLAYS; olive black (5Y2/1) to
=27 olive gray (5Y4/1), displaying
some gradation and bedding.
Major component is plagiociase
with lesser alkali feldspar, 1 1
quartz, red and green hornblende,
5Y2/1 clino- and orthopyroxene,
phillipsite,and zircon. X-ray i
also shows clinoptilolite. Core
15 disturbed and size gradations
are mixed.

-

TS TPRY RN

T
L

glauconite

A bedded VOLCANIC SANDSTONE- 111

SILTSTONE occurs at 114-124 cm in
sv2/1 Section 2. The coarse sand con-
sponge tains unsorted shell fragments
spicules parallel to bedding. Pelecypod

fragments and possibly coralline
algae occur in this unit. The 3
boundaries from sand to silt
and silt overlying sand are very
sharp.

EARLY PLIOCENE

Globorotalia margaritae

Ll
i

n echinoid spines

glaucanite A bedded silt unit occurs in

Section 3.

Wood and leaf fragments are
found in a Taminated zone at
19-32 cm in Section 3. Dolomite
abundant at 99 cm Section 2.

T VL
A A ETR

1lh-rnl.|-|1||||l|||11_4_-J|I|||1

[ E— L Kl RN T T N T . ) i Ly
e Ll

Tht *0* of the natural gamme dats i3 equal to the amsmric blchgrwnd count (gamma count when equlnn!nl was empty]
Numerous clasts found throughout of 1406, This background was subtracted from the data
the core especially in Section 1:

1) medium gray (N5} tuffaceous
sandstone.

2) grayish green (566/1) mud-
silt stone

3) dark greenish gray (564/1)
slightly indurated clay
similar to pliocene clasts

IENEN NN

For explanation of symbols, see Chapter 1
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SITE154 HOLE CORE 1 CORED INTERVAL (m) 240-249
o 1R [
o LR SAD-SILT- | E
& S| ¢ | LimHoosy |©|2EE LITHOLOGIC DESCRIPTION* CLAY Z
|2 =l & o|lggu {accumu- =
EIEIE R E|238 lative %) | &
ZI1E|Z|2|3| ¥ 5| 228 s0 100 8
IAARBAAREE
= VOLCANIC SAND, SILT, and
] VoID CLAY interbedded with VOLCANIC
0.5 SANDY SILT. Olive gray (5Y4/1)
1 ] to olive black (5Y2/1) volcanic
E sand , silts, and clays. S1ight-
1.0 1y indurated sandy-silt units.
" - fish debris Core is disturbed and broken
- such that sand-silt-clay fills
in between sandy-silt. Sandy
o ——0.0 silt units often display slight
o to moderate burrowing. Some
w| = units are slightly calcareous
o e 0.5 due to nannofossils in the
§ ] b o burrows. Volcanic components
2|l m|e 2 ERM vary from abundant to rare in 11t
i | NFP si1t units. Plagioclase is the
2|8 1.0 major component with Tight
5|2 glass, chlorite, clinopyroxene,
8 red hornblende, and phillipsite
[=] S
=2 - glauconite as minor components. Glauconite | W =
o 0.0 quartz also occurs. A-ray also shows el o
clinoptilolite.
0.5 i quartz Wood fragment (5 x 2 x 1 cm)
NRP occurs at 40 cm. in Section 2 B
3 ERM and displays good preservation.
1.0 Occasional shell fragments are
. I~ found in mixed sediments.
II1. Flow-in: soft, disturbed
sand and 511t between slightly
CORE RO indurated units.
CATCHER FRM
Ligitp i i1l
SITE 154 HOLE CORE 12 CORED INTERVAL (m) 249-258
208 gl B S| =
) Z|38= ; SAND-SILT-| E
| E| g | Lrmowosy | 2| 2EE LITHOLOGIC DESCRIPTION S| B
yl21BlalEl B g|88% Tative %) | &
BlE|2|8 |8 o | ERE 0 50 100 %
rrrrrerrora
VOLCANIC SAND SILT and CLAY;
w olive gray (5Y4/1), mixed
& homogeneously. Plagioclase and
R clinopyroxene are major com-
= mE ponents with phillipsite, k
w e 3 glauconite orthopyroxene, and alkali
=3 apatite feldspar as minor components.
: § X-ray also shows clinoptilolite.
L=]
e L Qyriee Dark greenish gray (564/1) CLAY H
&= P clasts occur throughout core.
3 '5..- Clay contains zeolites,
- Eg volcanics, and slight nanno-
: 52 fossil carbonate,
O =
g i Core is mixed homogeneously.
Gas voids.
RO
FFM
NNV NNE

‘For explanation of symbols, see Chapter 1

DEPTH

8=

w

~
I VRIS WP S0 S U5 T T O Y VU CTS MY O o S AR I U O A SV WA TS ARV I o
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SITE 154 CORE 11
MATURAL GAMMA
RADIATION
sounts/1.26 min _)
7.6 ca core interval
2000 4000

Ih“
o

-

"3

T

[

—

WET-BULK ITY  WATER CONTENT-PORDSITY
Eﬂ-sste "iﬂlm B= sample

— = GRAPE
s
e,
20 300 28 a0

E‘“ b e WA e S

== GRAPE
(x u'f{ﬁ'n‘ (kmfsec)
60 80 100 2.0 3.0 4.0 5.0 6.0 0

=
£
T

<

oo, PENETROMETER
1107 .
100 P

S T S S
"0" of the natural gamma data is equal to the amsmri: background count (gamma count when equipment was empty)
of 1406. This background was subtracted from the data

SITE 154 CORE 12

ET- ITY  WATER CQNTENT-PORDST
PTH GAMA i .
o "%Ig" - ﬁ 2w vELociTY PERTIELR
s BT, 2107
f‘l"{' 'ﬁL*IiuL“I) 1 vol {km/sec)

n T o 1.0 HE 08y EEI ”rjwu 2.0 3.0 4.0 6.0 6.0 0 300 S
_ I I -
J1 -
] +
5 B :
:t ST T TT B A S W S U AT RO A ANl (N Fr S PR

of 1200,

—_—
The “0* of the natural gamma dats s equal to the stmospheric background count (gamma count when equipment was empty)
This background was subtracted from the data.
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SITE 154 HOLE CORE 13 CORED INTERVAL (m) 258-268
ZONE Yls % G L
- B3 §g'§ . SAND-SILT- g
3 THOLOGY | LITHOLOGIC DESCRIPTION CLAY
sle| [E| & ["™™ |2|s88 jrcome, | B
wlzlzlz2l2] E Y lative ) o)
SISIZ|E|H]| & Sla=sas 50 100 =
LI B S ]
1 v VOLCANIC SAND; olive gray (5Y4/1)
0.5+ to olive black (5Y2/1) with
admixtures of volcanic silt and
1 Fish debris clay. Entire ::‘:;:PTE mixed and 11
1.0 are plaqinclase and c'r?nopyraxane
authigenic with green and red hornblende, -
K~fe?gspar phillipsite, orthopyroxene,
oo quartz, and pyrite in lesser
* abundance. X-ray also shows
clinoptilolite and dolomite.
0.5 Greenish gray (5G6/1) pebbles
of CLAY are abundant and contain 1
2 volcanic glass and pyrite.
18 Authigenic K-feldspar in Section
w 1, BD cm.
2
§ —10.0 Gas voids.
g 11. Soupy: highly liguid and
® 0.5 distorted.
wle '
&= 111, Flow-in: soft, disturbed,
8|8 3 and mixed. '
=2 1.0
w |8
= e
Z|s
= E —0.0
g8
8 *é, 0.5
-
o 1
4
> E : 5Y4/1
g - . and
E 5v2/N
2
= —0.0
=2
£ 11
0.5
s 5
1.0
—10.0
0.5
6
1.0 £
n
CORE RO
f
CATCHER Liplipaaait

‘For explanation of symbols, see Chapter 1

SITE 154 CORE 13

DEPTH

gz
=

ISnt
o

- e

-
+

w

L
[n-x.I1||-l||-Il-||.l|-|||1|||{_l_l_l__ll.ll1l]||||J||||.i-|||I||||I|--l-n-lnllll-liin--ljlnx

]

"

"

NlTUM Wﬂl
cmn\sﬂ 25 min

en core Inuﬂﬂ
2000

J

NET_BULK DENSITY  HATER CONTENT-POROSITY
B = sample
- CAAP 2% Ganee
’t i 9 JrEiie
o 2 60 100

ii .00 20 80
a-"-‘r—-—r—w-—u

L

SOl PENETRONETER
VELOCITY 5y
(km/sec) R -
2.0 3.0 4.0 5.0 6.0 0 300 LF
SR T R LI .
s
L

L
LBLEE S e S B L L L B B (L 0 LA RS B

i
L B B e L S B WL RN U LIS BB LA |

of 1400. This background was subtracted from the data

D e ——
The “0" of the natural gamms data is equal to the amuherl: background count (gamma count when equipment was espty)
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SITE 154 HOLE CORE 14 CORED INTERVAL (m) 268-277
J0NE u g 5 CaC03 (%) z
AT SAND-SILT-| £
= 8| ¢ | Lhowosy |2 | V22 LITHOLOGIC DESCRIPTION CLAY S
é Zl.lBl& 2|83 (accumu- 5
8 HEIE R E |23 Tative %) | &
w|=|e - |la=a 0 50 100 €
LB NERRER)
Interbedded VOLCANIC SAND,
5Y2/1 SILT, and CLAY; olive black 1
0.5 (5Y2/1) volcanic sands and
FRM greenish black (5G6Y2/1) volcanic
2lalx 1 NRP 56Y2/1 silts and clays. Major volcanic
echinoid spines component is plagioclase with
1.0 lesser clinopyroxene, orthopy-
roxene, quartz, biotite, red
glauconite hornblende, and alkali feldspar.
CORE £ :Mllfpsite is also abundant.
eATGER RO -ray also shows clinoptilolite. 11t

2, EARLY PLIOCENE or LATE MIOCENE
3. Globorotalia margaritae or
Globorotalia acostaensis

A zone of well-compacted CLAY
occurs at 70-8] cm. A partially
cemented SAND with a few altered
plant fragments occurs between
123 + 130 cm.

III. Flow-in: soft and disturbed
except in compacted zones.

Lilll i Ll

‘For explanation of symbols, see Chapter 1

P~ _BULK DENSITY  WATER CONTENT-POROSI
e HADTATION T f‘ L L SOUD, PENETROMETER
e o
CORE l‘ counts/1.25 min } e n G.C.0. e VELOCITY 250
u \TE tarval (% vol {lnsec) -
8 & it e 1.0 TS 00 o 00 2.0 3.0 40 5.0 60 @ 300 5
b =

SITE 154 CORE 14

PO S R TN T T T 0 |

The “0* of the natural gasms data is equal to the atmos|
data

of

1400,

This background was subtracted from the

ric background count (gasma count when equipment was empty)

#ST dLIS
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SITE154 A HOLE CORE 1 CORED INTERVAL (m) 1-10
20K §g.2 L ™
8 SAND-SILT- | £
=la| [E| g | Limowey 2252 LITHOLOGIC DESCRIPTION® CLAY £
& 21881 (accumu- | S
w| @ % o E - B ;%ﬂ Tative %) | &
22|28 ¥ Hl|e2s 50 100 2
mrrrrrrT
]l CALCAREOUS CLAY grading to
. Vol1D FORAMINIFERAL NANNOPLANKTON MARL
% 00ZE; calcareous clay grades to
.. marl coze within Section 2.
% Light olive gray (5Y5/2) color
= FAW predominates to 110.cm in Section e —x
i NCW 5y5/2 4 where medium bluish gray
S| s (5B6/1) beains. Plagioclase and
- = pyrite throughout; sparse red and
b5 E green hornblende. X-ray also
= shows clinoptilolite. ==
- NCW
= A disturbed VOLCAHIC ASH occurs in
el S Section 1, 80-91 cm. Plagioclase
2 5Y5/2 and green hornblende are abundant
= FAW with clinopyroxene, fresh pumice,
& NFW glass and phillipsite common.
= The remaining core has rare or
g no volcanic components.
A Hydrotroilite streaking is
= common. Zones of disturbed dusky -
wl 2 NCu blue (5PB3/2) CLAY occur in
§ = 5Y5/2 Section 2. Calcite rhombs occur
a3 to in a clay laminae at Section §,
I ] 5Y6/4 09 cm.
Z| g -+ |Fauw
25 e +_—-o—_+_: NCW 111
- —— 1
g5 s
2|8 L~ —+]
aiy i
o e == Incw
— | =
2|a == FAW
m | = L
HE
5|2 5Y5/2
2|8 NFM
3
2 5B86/1 »}—;-__
2
=
e NFM
s
FAW 5B6/1
NCW
FAMW
Ll dadl

‘fFor explanation of symbols, see Chapter 1

SITE 1540 CORE 1

WET-BULK DEXSITY WATER cqmu'r PORDSITY
DEFTH HATURAL GAMMA . a
In RRDIATION r.wz I+ S0UAD PEHETROMETER
CUEE“ l- counts/1.25 :!tn 1] e G.C.D. ! ﬁ D, \l&un‘ 16V 5
ire interva j T wt, : Vo Sec
" 3o 1.0 {’gﬁr 3.0 n{z‘ﬁ']an B0 100 2.0 3.0 4.0 5.0 6.0 O 300 &P
B o0 e i i e B e S i
11 ll :
1 [ “ =
2 } -
12 [
j:_ —+
- =
i r
13 :
. o
5 5
Ju 2
1 L
6_-._ _-_
15 [
7] L
4 =
] C
] [
o] C
18 [
: T RN CUUURUUUTTY N |
-

D I T
The "0 of the natural gamma data is egual to the n.-upmrlc background count (gamma count when equipment was espiy)
of 1393, This background was subtracted from the da
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SITE154 A HOLE CORE 2 CORED INTERVAL (m) 10-20
Z0NE 4|z & o0 %) B
- = gag ; mcul.f\fl LT- g
o3 T1
g o S| & | LITHOLOGY = 8§§ LITHOLOGIC DESCRIPTION (AEcumiE g
& HEIFIR Eld2Y Tative %) | &
Z2|I2|Z|E|H| ¥ Tlasa 0 50 100
1
g ot ‘t‘_‘ sasr‘? rrrrreresy
] FORAMINIFERAL NANNOPLANKTON
-1 CALCAREOUS CLAY; light olive
0.5 gray (5B7/2) mixed with zones
© 1 ] of bluish gray (585/1) CLAY
= 41 voip due to disturbance. Pyrite
B 1.0 concretions occur as burrow
= - pseudomorphs. Dark oxide (?)
= ] streaking is common. Some
= 3 plagioclase and green hornblende.
§?£ 3 0.0 s X-ray also shows palygorskite. 7 o
bl [ = - N
Bl & 1 (Mo 11, Soupy: Highly disturbed,
Qiga 3 = ] soft and homogeneous.
Gis2 s 0.5 e
= E o © ] = 11
GlEC| g 2 : 5685/2
w g -
2|38 € 10 b (FAN
232 3 -~
2o & +E =
L3 | O3
:‘;‘. I——U.U-_' -l T ey
1 ] +— NCW
3 - & 5¥7/2
_g 0‘5-5 £_
3 ] |FAW]| sesp
© 1.04 | [NCW /
. -]
: -4_.7—
. =
CORE g FAM
CATG'ER - Lot il

‘For explanation of symbols,

see Chapter 1

SITE 1544 CORE 2

] TER -
DEPTH NATURAL GAMMA VELBAXDORTTY . WATER OOt bl 114
N RADTATION - — = GRAPE SOUAD PERETROMETER
CORE counts/1.25 min J s w G,C.0. wm G.L.D, VELOCITY -1
{75 cm core Trcarval (om/cc) % we) (% vol) (kmfsec) 2070 -
Ij ( 2000 4000 1.0 20 00 20 4 66 B0 100 2.0 3.0 4.0 5.0 6.0 0 300 LP
LR B FRUE B i o e ] T T T

Lot e s *

I A I Y

U O TS T Y

ilai gl

i D N T T—
The "0" of the natural gesma data is

LML B B o i o e o

Il
LI B L B N i i i o 5

| SO E—1 i I R T R I R B O Y i i i
equal to the stmospheric background count (gamma count when equipment was empty)

of 1412, This background was subtracted from the dats

PST 4LIS
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SITE154 A HOLE CORE 3 CORED INTERVAL (m) 20-29
Z0NE E : § CaCi); (z) =
= |z28E SAND-SILT- | &
&« | utHoLosy |2 | EE LITHOLOGIC DESCRIPTION® CLAY z
z|g oy 2Isey {accumu-
w|8|2|2(8|E AEEH lative 1) | =
g|1e|2|2|58] ¢ 5 lE2E 0 50 100 %
A LR R R
E FORAMINIFERAL NANNOPLANKTON
1 vom MARL 0OZE AND CALCAREOUS CLAY;
0.5+ entire core is homogeneous with
. s1ight variations in calcium
1 7 carbonate content. Color is
E medium bluish gray (586/1) and
1.0+ NCW 5B6/1 does not indicate carbonate
- FAW variations. Pyrite rare.
J
0.0 Several zones of disturbed vol-
B canic ASH occur. Plagioclase
I NCHW is the major component with
green hornblende, red hornblende,
ey clinopyroxene, apatite, zircon,
™ and light glass also present.
- FAW Volcanic components are rare B
1% in the remaining core. 11
E NCwW
o Numerous small (<2 cm) gas 111
- voids. Sediment soft, homogene-
3 ous, and disturbed,
° 1 B sty
% ma NCW
& 0.5 e
g8 |® ;] Fawl s8N
- —
w 3 § 1.0 I NCW
|z =
AR —‘u 0 =
—~lels - e
w| 3|5 —]
ol =] NCW
E|le B
o|2 0.5 F
- — 4
HEIP — 586/1
=
= 3 T ncw
- : - FAW
3 e
g m
Foan
g ——0.0 ij "
- z - e =
= - NCW
g 0.5 :j—
2 ' —+1
2 5 - | Faw| seen
- e
- 1.0-: s KC W
-+
4]
6 F— echinoid spines
Er=sT mol lusc shells
= 587/1
. — -
Ao
L —
- ——
sl
CORE # g
CATCHER F ol |[FAW
iy Ligdiiiail

“For explanation of symbols, see Chapter 1

SITE 'IW EDR! 3

mm nmu mﬁ“ﬂm?.m
1.25 mi wu

. g ‘ﬁ%ﬁ;vﬂrﬂ (w‘g‘:{
e Fo T Thaw 1

11
3 j
5

J2
4

]

1

]

13
‘-:
5

14
s

15

]J
¢

1s
g.‘.\— —_— s

The 0"

of 1419.  This background was subtracted from the

L

l: wt}

i

an :wwa- ;m?

e
6C 100

;
:
:
3‘

L

SOUHD
VELOCITY

f sec
2.0 3.0 4.0 5.0 6.0 0
FTT T T T YT i f

PENETROMETER
x 107!

300 CP

[ T [ W

n

1

L I L L S L L L BB

S TR i L O RO B

1

[FEEE SRS |
of the natural gamma data 1s equal to the at-uphzrh: background count (gamma count when equipment was emoty)

| B m s B B e
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SITE154 A HOLE CORE 4 CORED INTERVAL (m) 29-39.0

TONE g g = CaC03 (%) 5
= —
ue SAND-SILT-| & SITE 154 CORE 4 :
< | 8| g | umhooer |7 | 222 LITHOLOGIC DESCRIPTION® CLAY £ "ﬁ“‘ A ™ !5’55.“?."‘“3’;"?;‘%[‘2 SOUHD PENETROMETER
ul2|2|2(B| & A EE 1":1“”";'} £ ORE, (,_sounts/1.25 min. bedt oty e VELOCITY P
csle|Z|s|2| ¥ =|ze= ative w a I7e o core m:.rvﬂ {gnfcc) (z.wt) (% volj (kn/sec)
— " 50 100 s & n 1.0 720" 300 20 40 6C 80 100 2.0 3.0 4.0 5.0 60 0 300 EP
- o ——q--— |—!——l—|— rrrrpryr) M1 7 T T rTT T T T T T’ T T ﬂ-
Lt ] L
ol e NANNOPLANKTON CALCAREQUS CLAY; ] k
7 predominately medium bluish gray - L
(5B86/1) with interbeds of light ] r
ey 586/1 olive brown (5Y5/4). Homogeneous 11 b
L and displays slight variations in o a
..J..I FCHW calcium carbonate, often 1 o -
L |ncw approaching a marl, Lumps of ] L
chlorite-rich clay occur in E
. disturbed zones. Pyrite is 1 -E
1] rare to common and occurs both ] - = r
Ll Inew as disseminated grains and as ] ) C E
Ny elongate crystals and burrow jt r
- pseudomorphs. Volcanic compon- 2 C
o i ents include plagiociase, ] C
= L 586/1 alkali feldspar, red and green 12 r
o || FAW hornblende, clinopyroxene, ortho-Jd-———— b o
o NCW pyroxene, apatite, and phillip- 7 r
- i —\oID site. ] g
- L 1 [
8 Gas voids; numerous small gas 34 4
e A voids (<2 cm). A b [
g L Incw el ] -
G " III. Flow-in: firm and plastic, B L
& i but disturbed. ] -
o n 586/1 13 Z = [
Sis FAW ] £ = g
2|e NCW |—yorp s -
¥z |8 % ] ‘
8la|e - 1 [
HHE I3 i £
v “ - a
=138 ] e ] [
21¥lg L |NCWH 1 [
w 2 =t N
3 g L 5 o
= ] 586/1 ] 2
2|8 and 1% 5
= L1 | FAW ] C
3 T [ ncw | stse 3 E
A d
g el 1 H
= . E [
- B P .
- £ 1 -
o L 1 L
i) NCW ] t
& ] L
£ i 586/1 ] i
2 L] [Fan| 804, 15 ;
e L |NCW G = 7] -
=1 1 [
L 1 [
L] 1 3 b .
o e [
< |ncw 5 - g
L 8 g
F o 1s .
3= -+ | FAM ] .
E: ne NEN 5B6/1 J ] i o
n ] C
S ¥ 9.: [ T S N U G FR TR AU | PO R T UL, (VPN (PP PRy 1T [0 (UM 1S
- The “0" of the matural gamma dats is equal to the jumpharlc background count (gesma count when equipment was empty)
CORE L of 1431, This background was subtracted from the o
CATCHER FAW
Liitiiadiil

‘For explanation of symbols, see Chapter 1
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SITE 154 A HOLE CORE § CORED INTERVAL (m) 39-49
Z0NE ‘g 4 3 G 9| «
T SAND-SILT-| &
=lo| [B] @ | Limower |2 |22 LITHOLOGIC DESCRIPTION! CLAY £
w|2|E|2|E| B A EL fatven) | £
Z2|2|g| 6 S|E28 0 50 100 %
':.‘| - TrrrrsreTTy
w —
- - FORAMINIFERAL NANNOPLANKTON
2 0.5 CALCAREOUS CLAY; medium bluish
§_,= g 4 wvorp gray (586/1) homogeneous dis-
2 o2 1 . turbed sediment similar to Core
2-| 5 2 4. Pyrite, red hornblende, and
- E:ES 2 1.0+ plagioclase are rare.
fles| T . 1 11
Wle . Soupy: highly disturbed and
B 52 3 5B6/1 soft. Stored in freezer box.
S Grades to flow-in.
g o o -
gl § IIT. Flow-in: disturbed; soft
5.9 = = and plastic.
£33 -]
l§: 3 4] 586/1 Gas wvoids.
£ | nFw R
3 C [Faw It
s:- —H
Ee] =
CORE ]
= FAW
A R —H
chE_ - 4 Lidpiay il

Ifor explanation of symbols, see Chapter 1

SITE 1544 CORE §

T-BULK DENSITY  WATER CONTENT-POROSITY
N e mg?e

DEFTH NATURAL GRMMA a= ER
] RADIAT IO = 2 e éﬁ?n PENETROMETER
CORE counts/1.25 min - T -1
i (?.3 o0 core interval (wt'c'gcj'n' (£ wt) (s vsolci Y [kmfsec) K107 -
a A0 2000 4000 1.0 2.0 .00 40 6C 80 100 2.0 3.0 4.0 5.0 6.0 0 300 P
| s TR B I i e o e o
1 L
1 L
5 3 £ o
< o
2 Z r
3 ol i
[—1 i L L PR T I N A 1 1 T

A S SO T —'
The "0" of the matural gamms data is egqual to the a
of 1419, This background was subtracted from the

:w;nherl: background count {games count when equipment was espty)
ata.
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SITE154 A HOLE CORE 6 CORED INTERVAL (m) 49-59
70NE g g g Cac0s (%) | =
b = =
=23 SAND-SILT-| =
- Bl @ | Lmoosy |2 | 222 LITHOLOGIC DESCRIPTION? CLAY £
w| 2 “%3 ol @ g S0 {accumu- o
EIEIHHEIR: = |g28 Tactxe 8 o 8
mrrrrrrTy
NANNOPLANKTON MARL OOZE and
NANNOPLANKTON CALCAREQUS CLAY,
Calcium carbonate variation
1 ] defines sediment types; some
i variation is probably due to
* 1) core disturbance (5B6/1 to
v o 585/1). Micrite 1s abundant in
.I.J_ all sections. Pyrite is rare
0.0 i except in Section 4 where it is a
' L abundant. Volcanic components
=1 are rare and consist mainly of
L plagioclase, green and red
o B hornblende, clinopyroxene,
= -, biotite, and apatite. Glauconite
b 2 - 585/1 and chlorite occur in Section 1.
- _I__]_ NCW Entire core is badly disturbed., = To———1 II1I
- e FAW
2 4—4“ II. Soup: highly disturbed,
= g Ty soft and homogeneous. Grades
= _— o to flow-in. ‘
3 -
g i I11. Flow-in: soft, totally
2 i B disturbed.
=8 el Iy 585/1 Gas voids
2 |E 3 .x__l: ’
o
2le ==, 1 NCW
w| 2|2 e FAM
e eyl
8|2|S 1,
21212 [ - )
2 2|8 4—:
HE 5
& -
=9 Ll
E 2z 4 rEs 585/1
= Wiy
2 . NCW
5 1 | Faw
2 L
a2 -
= L1
o 1
] 0.5
g ]
2 5 ] 11
o -
© 1.0 vo1D
0.0 R
[
NCW
FAMW
FAW
CORE
CATCHER 1 Rl
AN

“For explanation of symbols, see Chapter 1

SITE 1548 CORE &
DEPTH IWIURAI. GAMMA
DIATION
{ :wnt;ﬂ 25 min J

7.6 cn core interval I wnc'ccj'n‘
Q 2000 w 1.0 Eia ? 0

) K 14}
WET-BUL !almT
GRAPE

gs

]S!ct

.»
5]
ARt

w

-
w

o

T

-
w

Ay

-
|....1“..|....n.,un.....l....l_._.._“n“u_...,_f..,.lu..n...,n....l...n....|....|....|....I’
=
Pt P N e [V

o«
-

[ S T S— R S E W N TN

-

SO0
VELOCITY

(knfsec)
2.0 3.0 4.0 5.0 6.0 0

i PO I N T T Y

PENETROMETER

I

The "0 of the natural ganme data i3 equal to the atmospheric background count (camea count when equipment was empty)
data.

of 1407, This background was subtracted from the
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SITE154 A HOLE CORE 7 CORED INTERVAL (m) 59-68
Z0NE FIEE Gusis | =
= z %55 SAND-SILT- | &
& S| @ | LTHoooy |2 | 2XE LITHOLOGIC DESCRIPTION! o z
= -] w = accumu- =
Lt é alw — E 5 ]
gle|2|12|8| ¥ AErL lative %) | &
50 100
— TTrrrTrrrTy
N
s FORAMINIFERAL NANNOPLANKTON
- MARL OOZE and NANNOPLANKTON
e g CALCAREQUS CLAY; medium bluish
Pt B 1 gray (585/1); volcanic rich
|=.2 |3 layers are light bluish gray It
== & FAW 585/1 (5B7/1). Micrite is abundant.
i -::c_.’ | NCwW Pyrite is rare, Volcanic com- .
Sles T ponents are rare outside ash
R FAW 1
S|gel © - ayers.
Elba] o 0.0 F AW |—VOID
ole § FAW 585/1 ASH layers are predominately
gyl & NCW volcanic components with clean
38 g‘ FAW 1ight glass and plagioclase most
£5 2 'Vgé.?” abundant. Red and green horn-
lﬁ: 3 2 blende, clinopyroxene, biotite, * v
=3 quartz,and phillipsite also
- NCH occur.
E FAW| 5851
5 II1. Flow-in: soft, plastic, and
disturbed. Grades to IV.
o Fehy . F tation: firm but
CATCHER . Fragmentation: m bu’
disturbed.
Gas voids.
Liiiiiaiiil

‘For explanation of symbols, see Chapter 1
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SITE1S4 A HOLE CORE 8 CORED INTERVAL (m) 68-78
20N FERS o 0] =
5 |guk sanp-siLT- | E
o S| 2 | LiTHoLoay il 3= LITHOLOGIC DESCRIPTION® CLAY z
MHEREE: L laved | B
222|888 ol 0 50 100 &
g L
== FAMW FORAMINIFERAL NANNOPLANKTON MARL
[yt NCW 00ZE and CALCAREOUS CLAY;
e homogeneous, medium bluish gray
“ - 585/1 (585/1) and more compact than
§___ 1 Et=T previous cores. Variation of
on 1 4= NCW CaC0; defines the sediment types.
e P 2T wn FAW Micrite fs abundant throughout.
33| < . Pyrite more common in darker 4
ool 8 - =1 mottling. Volcanic components
w(S.l2 —0.0 - —— are rare. Plagioclase through-
=52 E Bumdes FAW out; red and green hornblende,
S|"E = o= NCW orthopyroxene, biotite, and i
s .4,;; = = phillipsite also present.
oleal 2 _i Mollusc fragments occur in
o ff e ——i Section 3. Calcite rhombs are
» 35 g 2 Z+ 585/1 abundant in a grayish green n
E.5 1.0 jaram NCW (566/1) inclusion in Section 4.
SRS Ef= FAMW Mottling begins in Section §
= |8 =] and continues through Section 6.
- ——]
?:70: Gas voids; numerous gas voids
- NFW <2 cm,
E' = [FAY] sesp
| = IV. Fragmentation: firm and .
— _— g disturbed.
3 e o
=+ —]
X oMY
—
=3
—0.0 ==
-~ FAW[ sg5n g
=" ] NFM
@ 0.5 p——
€ =]
2 4 =
8 103 ——] FAMW
o . = |NFM| fish debris
o § |
w | » —r=
g g ] ——0.0 -
=1 £ -1
per] -.g- = nE FAW
&l |8 i NRM
it 3 w _‘:
(3|3 3 5B5/1
—-|5|g 5 | o v
5\|a | |NRM
= H—~ |FAMN
B e
H o
5 NRP b
2 FAW own
]
585/1
NRM
FAW glauconite
FAW
[EENANENENE|

‘For explanation of symbols, see Chapter 1

SITE 154A CORE 8

T e WET-BULK DENSITY  ATER CONTENT-POROSITY
1”:N 4 mumm Lo 4 ""m E- B‘i.‘:‘ é%g?n PENETROMETER
CORE ts/1.25 min w cen G.0.D. 1
; ( Bca:; c’m’e n:‘ern[-] wﬁcf]'n' (% wt) .5“ xnc} ?m vo {x:\.raggs) o so o E ) -3.30 &
2000 4000 1.0 0 300 20 4 6C 80 .0 3.0 4.0 6.0 6.
'—_—u ﬂé"‘rmr—l—l—l—e—'—!-|.|-|.;.,-n T .rq_—
3 £ :
ui -
- = E
p - L
i B = f
] 3 = [
2 L
]2 :
: 5] —= .
1 - - pI
ik é — n
: s | = :
i’ % 'gz :
& E
I 3 & I
5 2 E -
1 ? E
] % «? b
1 r
b T
{ g % :
7 -
i 1 L 5 i
] = —_— -
16 L
:I - a :
i [ T T S N S S S P

-

S S S S
The *0° of the natural gamma data is equal to the &
of 1816, This background was subtracted from the

tmaspheric background count [gamma count when equipment was emoty)
data,
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SITETS4 A HOLE CORE 9 CORED INTERVAL (m) 78-87
20NE Yy B Cat0y (%) | =
=% — —_—— e —
2 |BuE SAND-SILT-| E
o E| ¢ [ Lihorosy |2 |22 = LITHOLOGIC DESCRIPTION! CLAY H
Zl2 = SIZER {accumu- =1
g|2|1Z2|2(8| & E|28 Tative %) | 5
Z|IE(Z|2|0| ¥ S| =2 0 50 oo =
FAH mrrrrrrTTT
NRP FORAMINIFERAL NANNOPLANKTON
MARL 00ZE and CALCAREOUS CLAY;
— VOID homogeneous, 1ight bluish gray
587/1) to medium bluish gray
585/1) due to slight variations
FAM of calcium carbonate. Darker .
NRP zones display more pyrite than 4
lighter zones. Darker marl also
FAW has fewer forams. Plagioclase,
FAW green and red hornblende,
FAM biotite, and phillipsite are
NRP rare but appear increased at
FAW B80-100 em in Section 4. X-ray
FAW fish debris also shows clinoptilolite.
Mottling is common to slight and
FAW occurs in all sectioms.
FA : %
NR :. Gas voids.
= VOID
IV, Fragmentation: firm, compact,
and only slightly disturbed.
" = VoI
B NFM
=
o
- —Y v
& E FAW
AL NFEP) ss71n
glg|2 and A==
Sl=|(= 585/1
a|lEl5s
w|= | FAW
=28
Sl=|8
gla
£la
- NFM L
m FAW
3
2
H
=¥0I
G == |rau|""®
== NFM
L=t
—
|
~F |FAw *
3 =] |NFM
= !
e
N H——
0.0 —t—| BN
- o N F M| VOID
0.5 ===, 587/1
3 _._‘_ and .
6 g 5B5/1
——| [FAW e
== |NFM
—
— ] 11
—4—
CORE == FAW
CATCHER “'_P_‘
Voo LiLiii il

‘For explanation of symbols, see Chapter 1

w

SITE 154A CORE 9

EPTH HATURAL Gk o2 51U S L o i A _— S—
CoRE :aum;y 128 wtn | Slees. et VELDCITY pokiebia

v T <or- Titerval [WEQ] (5 wt) 6[: ,01]1 { n sac) X107 o &

go 1.0 2.0 300 20 6 60 80 100 2.0 3.0 4.0 5.0 6.0 300
'*_.,_,._._,_._._._.r.-.-‘-.-.-.-.-.-\'-,5 7 T T
] < — 5
3 % = F
11 [
-‘ +
E 5
] i v L
3 3 ) r
12 = — :
] > = -
4 % -_ L
: — _— :
13 = —d -
] g = 2
] 2 e E
: u j ‘ 'i- :
1 ~ - I
s j é o
5 3 = :
1 > o= E
l¢ } { [
2 Lliaabinied e g o 4 4 [ T T SO RN I SR R T

of 1458,

g TV S ——
The "0" of the natural gemma data s equal to the auuspneric background count {gamsma count when equipsent was empty)
This background was subtracted from the

PS1 ALIS



6cp

SITE1S4 A HOLE CORE10  CORED INTERVAL (m) 87-97

T

| LA W L L L S L L LA LN B G L R B L B e

70NE g é g Sl =
W SAND-SILT-| E SITE 154 CORE 10
=|o| |B]| | Lmows [2 228 LITHOLOGIC DESCRIPTION CLAY g o o METFREIDRTY JETHLERGRNET i PR
wl2|2|2|E]2 £|983 jaccum | @ WRE, | comts/LiSmin ) Ll GEG e Bk VELOCITY TR
g15|12|12|8| & g 52@3 ative %) w % |78 on care interval lgnice) (2 wt) T vol) (kaifsec) LR
0 50 100 -_|_-*‘,>._,,._.°3L,__ﬁl-0 B0 0% 40 e o0 100 20230 4.0 50 60 1 300 9
. —r—r—20=
TrrrryvrTTy -
L= F AWM FORAMINIFERAL NANNOPLANKTON 1 ; =
R ST Pyt MARL OOZE and CALCAREOUS CLAY. ] 2 =
Marl is light bluish gray (587/1) .
voIp to greenish gray (566/1) while ] » T
the calcareous clay is medium 41
L——F fish debris bluish gray (585/1). Lithologies v
= NRP are mixed due to core distur- * b
—— F AWM 58771 bance. Calcareous clay appears 1
oy . finer grained and has fewer ]
H— 566/1 foraminifera. Calcium carbonate 111 T b
H—="— F A H/M decreases slightly in Section-4 ]
g NEP and grades to calcareous clay in -
"_':-'»r—'_’:r Section 6. Pyrite and plagioclase ]
0.5 o, — voID are rare throughout, but more - = —
g i T abundant in darker zones. 12 = —_—
b 2 — YOID Volcanic components occur in ] 2
S 1.0 4—_.:‘ NRP both 1ithologies but are rare. -
] § H— — F A WM Green and red hornblende, ]
E Plasgmal phillipsite, plagioclase, and ]
= L=ty apatite. X-ray also shows dolo- e 2 =
~|8 el mite, clinoptilolite, and ] T
ik 1] palygorskite. 7] = S
o
WE F—— |nFe x ] 2 =
=la H— F AWM Gas voids; numerous gas voids 4 h-; res
|5 <2 cm. 4 [ —N
5 15 13 e
= ==k II1. Flow-in: disturbed, soft, b ?._ ?
wlg = NRP| 58771 and mixed. Grades to IV, 44 > =
E H— F AWM and b = e
gl e : 566/1 1V, Fragmentation: firm but a e -
3|8 still distorted and slightly ty 3 g ; N
- =z F AWM e ]
HE NRP|—voID : >
=% 53 g %
g — VoID 14 E =
E Zvolp 1 ¥ "":s
= NRP|—vyorp ] =
= F—— |[FAum ] = e
2 = : o 2 —
T H—— ] T
I —— [nFp ] = =
@ - FA WM i T
4—_'_—5 . p 3
gl |s =) 1s = =
E 1.0 ) '
s . NFP ]
) —
b == |FAWM oy 2 ] 3 i
- = | ‘ : =
2| F—po.0 —] & = 7
& - F AWM b
8 E = [NRP i
R E=5 : = =
E-g 6 4 585/1 16
famy ]
1.0 —_ [NFP .
E F A WM . . &
= - )
I S A S S S—| N T T Y TR S S S—T
'__. The *0" of the natural gamma data |5 equal to the atmospheric background count (gamma count when equipment was empty)
CORE 'T_‘ of 1450. This background was subtracted from the data,
F AWM
CATCHER [= e
— -+ Lliiip i it

for explanation of symbols, see Chapter 1

]
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SITE1S4 A HOLE CORE 11 CORED INTERVAL (m)97-106
ZONE wly 3z €al0s (%) | =
Z|28= SAND-SILT-| E
o Z| | LiTHOLOGY vEE LITHOLOGIC DESCRIPTION® CLAY £
wlZ|E|la|B| B 2|88 (accumu- | S
Qg§-=:u.|§ |23 lative %) ]
=|E|Z|=2|0 S|Ee 0 S50 1o0°
= f" TrrrrTrrvrey
. voID NANNOPLANKTON MARL DOZE and
& CALCAREOUS CLAY; Tight bluish
0.5 gray (587/1) grading to medium 11
3 1 ]l [FAWM bluish gray (5B5/1) in Section
. |1 6. Variation of calcium carbonate
. NEM 587/1 defines the alternating sediment
1.0 i‘ F A WM / types. The darker color of
Section 6 appears due to in- 11
L creased sulfides. Pyrite and
—0.0 L plagioclase throughout. X-ray
m shows dolomite. Volcanic com-
S ponents, green and red hornblende,|
) clinopyroxene are rare to very
1 fish debris rare except in Section 6 at 11-14
- 2 .} [NFP 587/1 cm and 61-69 cm. These zones 1
“ [ ] F A W/M display a rough surface texture "
5 1. o and contain plagioclase, horn-
] ] J-_‘_-' blende, and clear light glass.
i - .J.-L_l Phillipsite is common in these
= e il zones.
- .0 =
E —_:.-. Gas voids. 1
- N F P
p = [F AW 11. Soupy: highly disturbed
” - 7 and soft.
e - 587/1 .
wlZl= T 111, Flow-in: soft, disturbed
2|2 e and plastic.
S|t|§ ] [Re
I 4T 1V. Fragmentation: firm and s
2|z |g Ay compact, but disturbed.
el oyl 111
AR ]l MWRP
Siz|n =0 [F AWM
T8 e
HE n
=}
e 587/1
= NRP |“yorp
- F A WM
3 OB T
£ —V0ID
c
5 N RP
F A WM
5 VOID 587/1
1 0_' = . [NRP
4 L= [FAWM .
]
L v
-1 NFP
—— F A W/M —VOID T——=
i o
= 585/1 fish debris,
10 pollen
Fx = NRP
-4 |F A uM
e, L |F A WM .
'y
T, F A WM
CORE P-4
CATCHER ] [P AW
- " el Aliianiaitl

*For explanation of symbols, see Chapter 1

SITE 1544 CORC 11

DEPTH NATURAL GAMMA
L RADIATION
CORE, | counts/1.ZS min )
b} & o core interval
B d Luun 4000
3%
1 -
]
Jz2
3t
33
4
5 -
1
B=t=
4
15
7 -
g
18

[ —
The "0° of the natural gamma
of 1450,

WET-JHAY DENSITY ~ WATER C?NIEJ.‘TAPORBSIV
&« sample a= sample O+ sanple

— = GRAPE — = GRAP S0udd PENETROMETER
a B.C.D. “_5_ VELOCITY 1
{gnicc) {2 wt) {2 val) (kis/sec) 10 -

U 2.0 300 20 40 6C 80 100 300 &

2.0 3.0 4.0 5.0 6.0 0
T T T T T

I

1

s e W g

v

L B I |

ﬁ»WWWW R

ENVM‘MMR\JW VLI YL TSN PVUR N W Wi (v U SP R gV VTS

W

data s equal to the atmospheric background count {gamms count when equipsent was esmty)

1

This background was subtracted from the data.
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SITE154 A HOLE CORE 12 CORED INTERVAL (m) 106-116

Z0NE E g § CaC0sz (%) z
X |RES SAND-SILT-| £ SITE 1580 CORE 12
=) g @ | LITHowoey | 2 | 222 LITHOLOGIC DESCRIPTION! CLAY g DEPTH WATURAL GAMMA WET-BULKOENSITY  WATER COMTENT-P0RSITY
=) 2 o|eo8n ( e i RADTATION safe — SOUHD PENETRIMETER
w 2|5 F E|4858 accam 2 CORE counts/1.25 min i : VELOCITY
22 E BlalYy = 23? lative %) o % (7T e care anru"l'} {;MG“C.?D (% wt) v wGuH 5 [huysec) L L]
50 100 L'_.x 0 2000 1.0 20 300 20 40 60 80 100 2.0 3.0 4.0 5.0 6.0 0 300 £°
_"'II_'_ — T
i NRP TTTyITrrrrrt = '-_'__'_'_'—-‘:::i.ll”” 1 L L L e atax ) L
~ 1 i F AWM FORAMINIFERAL NANNOPLANKTON 3 !
“ ] T MARL OOZE; light bluish gray by r
] (587/1) grading to medium ] r
& bluish gray (5BS/1) in Section 1: F
5 587/1 6. Darker color appears due to ] [
" NFP | _vorp increased pyrite and sulfides. 1 = —_— [
- F A W/M Homogeneous and increases in . 1 E
) compactness with depth, Mottling 4 L
* is present in Section 6, which 1 .
g is the least disturbed. Volcanic N L
'ﬁ = NR P c?mp?nel;ts are rare, Pyrite and ] [
e F A WM plagioclase throughout, X-ray ] L
= "E / 5B shows dolomite, clinoptilolite, 24 =
= - . and phillipsite. 1 r
=2 ~VoID 12 C
g 2 == ? : p |VOID Gas voids. 3 3
—- [ WM 4 -
£l w i / I11. Flow-in: disturbed and T ] r
= b soft. . 1 r
H —r 13- -
] —voIp IV. Fragmentation: firm, but 1 F
L= - . .
< :._,1 [:: ‘a :1’" slightly disturbed. ] L
= iyl 111 ] E
= e 3 N
3 - b
gl 10 5871 . 3 :
2|5 4 -
- F— N R P ] — — B
5 2 =t [F AW/ - = — E
2 L e ] 3 =__ L
v — "] T x = T+
= b ; L i ;
: s ¥ B — :
: - ] v 3 = :
by F A W/M 14 .
F] ndm E g
= &= ] C
= - —— ] L
[ C o [F A WM 64 3 € £
a — — F A N/M| 4 0 . L
w| — INFp ] L
5| < =] ] § i
2| = =1 —+] * . "
2le s| T _voib il 1s :
= fg' ] L
=1k Nrep 7] =
& 3 F A W/M 1 b
LY ey g -
g - 1 3 z R
o - =
2 " ] = :
‘E F A wsW —VOID ] % C
5 585/1 8] 2 = -
= 6 b — E— -
@ v 1° = :
N FP - [
- fF A W ] = = -
- - o,
- ,:_;_._.,_;.Lz._._._u_._.... Eﬂ_.___l-l.l.x.1.|.. sl
— The "0 of the natural gamma data i3 equal to the atmospheric background count |gamma count when equipeant was esply)
CORE — A WM af 1450. This background was subtracted from the data.
CATCHER = /
—t Ll il i il

“For explanation of symbols, see Chapter 1
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SITE154 A HOLE CORE 13 CORED INTERVAL (m) 116-175
Z0NE yly 3 Calls (%) | =
ale = s abateg) P=1
Z|28% SAND-SILT- | i
8| g | LimHoosy |2 [2EE LITHOLOGIC DESCRIPTION® CLAY £
z|le ol o|ggy (accumu-
Wl Z2lE|e|8]E HEE Tative %) | i5
22|22 |0 ¥ S| =28 50 100 ©
e — — rrryrreTy
=] PR /| o1 NANNOPLANKTON MARL OOZE and
1] NANNOPLANKTON CALCAREQUS CLAY;
L light bluish gray (5B7/1) mar] 1
ol By rades to medium bluish gray
T [NFP —voIp ?SBSH} calcareous clay in
Bl AWM Section 6. Section € tends to
J—_I_- be darker and to display mottling
) - while Sections 1 to 5 are more
e | disturbed and have had most of "
.I_'L their layering and structure
L 587/1 homogenized, Pyrite is common
el By NRP to abundant. Volcanic com- #
F A WM ponents are dissiminated and
0.5+ volp range from rare to common.
i Phillipsite occurs in Section 1.
2 i X-ray also shows dolomite and
LJ_J-_ NRP clinoptilolite.
- = A F A WM
4 3 VoiD Gas voids.
8 _,_i 111, Flow-in: soft and disturbed.
- NRP
g ; F A W/M IV, Fragmentation: firm and only
5 = slightly disturbed.
E _L,_L
Bl __I_J_— 587/1 ==
= e 1
w3 10
= = NRP
alg|3 1 IF oA um i
2|8z H- - 5
i P @ _]_'L_
@ —
2| 8% =] INRP [_yorp
R == B
2|2 e Tpt———
g1° 4 J..i :
— 1.0 L heReP
'-"g 'J.__L. F A W/M
2 4
2 —0.0 mes —Vo1p
= M= MRP
i F AWM
0.5 L
5 - 587/1
] —VOID
pu N RP
= [F AWM :
L 1o = voID
& e
ki -:- F A WM =g
|
8 ) 585/1
1.0 | NRP 1
LI F A WM v
L
-l -
L
CORE
L] [FAWM
EKTCHER-" 1 INEN IS

‘For explanation of symbols, see Chapter 1

SITE 1584 CORE' 13

The "0 of the natural ganma data is equal to the a
of 1450. This background was subtracted fram

DEPTH HATH AN HET-E!LKNNSI‘IY ﬁ“ﬁ HT{NT—E{IMI Al
cg;es “gﬁiigg 4 Lk e aabe é‘ﬂ‘.@'ﬁ?n PENETROMETER
counts/1.25 min [ win G.C.0, =1

y (rfacrntndll  (ahs” ety (BT {kaisec) xotm
mj & 2000 4000 1.0 2.0 3.00 20 4n BC 80 100 2.0 3.0 4.0 5.0 6.0 O 300 l'_
g C
i s % i
E i i1 3
14 ) < i
]2 .
. I-
- —
= ? % L
13 % g [
14 } { E
. 2 = e
] e —= L
1s % é E
' 2 i 3
o IR —_ S o+~
. > S— [
: I E_ -
= 5 = :
] - F ]
-: — L) [ T T T T | |_|_|_|.|_l-_

teospheric background count {gasma count when equipment was empty)
data.
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SITE154 A HOLE CORE 14 CORED INTERVAL (m) 125-134
Z0NE Yle 3 Cal0s (3) | =
e S| B
= Z|s8= SaD-SILT-| E
o E| @ [ LmHorosy |2 | 2EE LITHOLOGIC DESCRIPTION! CLAY £
HHAEE HEH Yo | 2
Z|IR|Z|2|H| ¥ S| =28 065;! '|C03
< . TrrrrrrreTy
£ e F AWM CALCAREQUS CLAY and NANNO-
2 4] [NRP PLANKTON MARL QOZE; mediun bluish
12 .I._L.J gray (586/1) with varying calcium
e - carbonate content. Mottling
..EE 1 L= occurs in Sections 5 and 6.
82 M Calcite rhombs occur in Sections
;E ..l.."'.l N R P 586/1 1, 5, and 6, and calcareous
o iy S A fossil fragments are abundant .
= - ! in Sectfons 1 and 6. Pyrite is
] | .L._._.l abundant in Section 1 but rare
Sl throughout the remaining core.
P X-ray also shows dolomite and
-, clinoptilolite; rare gibbsite in
L 4 [WRP Section 1, 19 cm. Sulfide =
F A N/M staining occurs in all sections.
2 Volcanic components (plagioclase)
NRP are rare in all sections;
-:— F A WM phi11ipsite occurs in Section 5.
L Gas voids.
NRP II1. Flow-in: soft and very to
1] SB6/1 moderately disturbed. Grades to
s 4 Iv.
a L1 green horn-
o IV, Fragmentation: firm and only
- s - Blende s1ightly disturbed.
w|T |3 N RP
R E] F AWM
8= g A
; 2 a L]
b E‘ E L
2|l=|% | |FA WM
w|m|e
23 |,
5= 4 1 voIp
= .0 NFP
= F AWM 586/1
£
= —=VoID
on ——
5 —Vo1D =
N FP
- F A W/M
E =WoID
£ o1 Wre R
2 &rd
=] F A W/M
o L
)
WEP |—VOID
L P AWM
it
L
= 586/1
3=+ RhFP ¥ v
e F A W/M
e
Tl
CORE =5
L. F A W/M
ITCHER
CACE =t =L L1t tii 11 i1]

'For explanation of symbols, see Chapter 1

SITE 1540 CORE 14
DEPTH N.-\T
il

cuuntsg 25
TG

CORE
{ o core fnt.er\-ﬂj

Sect
o

I

l_'l‘__l_l_l_l

e
~

-
w

J_J"

o
=

o

[*.]

1....1....l..ul.“.x_._._.._l_--I--J-r-.J.r-.|....|,...n-..lu....,......'u...:....|....|‘

o

—_—

o

ﬂle "0" of the nitural gamma data 1s equal to the nmgheri:
This background was subtracted from the data

of 1413.

WETBULKDERSITY  WATER CONTENT_poRoSITY
& = sample -
i ol w SQUAD PEHETROME TER
= 6.0 . 0. IE;‘EE::\" ¥ 167 -

g g 100 i e u ';;}m 2.0 3.0 4.0 5.0 6.0 0 100 EF
o e e e T s e 2 '
= _— L
P <= [
_.:“ L L
B = -
= - E
- - r
‘3 e I
o < .
= — E
Z _____: [
= = '
=7 — -
) = :
[ Jg. PO U S S S D T TR [ T ST S T M §

background count {gamma count when equipmint was empty)
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SITE1S4 A HOLE CORE 15 CORED INTERVAL (m) 134-144
20N yls B8 Cany (%) | 2
- % Ssg SAND-SILT-| &
& S| @ | LimHooey |V |22 = LITHOLOGIC DESCRIPTION® CLAY £
Z\g =l 1 olasu (accumu- =
M EIEIR E|d38 lative ¥) | 5
ZIB|E(2 |0 ¥ S22 50 100 &
TmrrrrrrTa
] CALCAREOUS CLAY; medium bluish
| voID gray grading from 586/1 to 5B5/1
0.5+ in Section 3, Becomes more com-
1 ] pact in Section 3. Pyrite and 11
- plagioclase in all sections.
Volcanic components are rare to
‘ 586/1 very rare. Calcite rhombs and
= echinoid and calcareous fossil fragments occur
2 FAM fish debris in Sections 1, 2, and 5 (similar
£ R P to 14/6); philiipsite is present | ,
= FAM in Section 2. X-ray also shows
u E R P |—VOID dolomite and clinoptilolite.
3 3 e 1V. Fragmentation: firm but
Tl a slightly disturbed. 1
5|2 | pFP 586/1
E L FAM Numerous small (<2 cm) gas vofds.
. ==
E L ollen
o -L p
= L
w3 al FAM
8| & e N FP
2| 8 —
3|2 L 585/1
=< L re
IR F C M/P
E
-2 =} fish debris
. [
g2 T
o |= -4 B
A ‘g 4l NR ;{
F C M/P)
318 ' —voIp
= 3 J_
2| a 585/1
8|8 i 1v
Ge L NFP )
E 2L |FcMpl echinoid debris
& e )
2 = AM
> E F
o - -VOID
o
- o= xxrm==n N R P
pe] e —\VoID
= =& e
=+ 585/1
-
=L IFAM
£ o NRP
<L
ks
ke F A W/
— [RUNNENNENE]

‘For explanation of symbols, see Chapter 1

SITE 154A CORE 15

WET-BULK DENSITY  WATER CONTENT-PORDSITY
DERTH NATURAL GAMMA . Sl G T,
n RADIAT 104 O gl s Ew 500D PENCTROMETER
CORE ( counts/1.25 min ) e a G.C.0, a VELOCITY % 15"
Loy em corm interval (guice) (1 wt) [[ u-p!} [km/sec)
m_ X0 2000 .0 300 20 40 6 B0 100 2.0 3.0 4.0 S.0 6.0 0 300 L
[,

—

ot A

F AWMUl U WL e — f

tl—l—_.;_l—l

| SN S S W T—
The "0" of the natural gamea datl s equal to the ﬂl.ncspl!nrlc background count [gamma count whan equipment was ﬂt;!
This background was subtracted from the data

of 1478,
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SITE1S4 A HOLE CORE 16 CORED INTERVAL (m) 144-153

20N MER Cac0s (%) | =
h.ll: R | md T i
g gu-: SAND-SILT-| E SITE 1584 CORE 16 y
o § @ | LITHOLOGY 2 SEE LITHOLOGIC DESCRIPTION ! cLAY g DE:!H %i‘ﬁuﬁﬁ“ "“,;,“';“-5,25‘{‘{;”" HTEEW = ENL% 8 SOUAD PEAETROMETER
3 Ela|t| & Eluse {accumu~ 2 CORE, (. _counts/1.25 ain it o0 bl o VELOCITY A
g182|128|8| & S |Z28 lative 3) | v 75 core intervall (gwcel — (5wt) % vol) [kn/sec) X107 -
el By s o = | B 50 100 = 30 2000 4000 1.0 2.0 3040 40 60 80 100 2.0 3.0 4.0 5.0 6.0 300 SP
) (e, ey St i (2 o e e e e o B e s e 2 o
1 TT[TIrrrs N
FFM b
ke NFP CALCAREOUS CLAY and CLAY; 1
medium bluish gray (585/1) to 5 F
585/1 medium greenish gray (5G5/1 and i
SGYS/1). Pyrite and plagioclase 1: X
565/1 throughout; scattered fish 4
NRP | MO debris. Sparse clinopyroxene, L 2
FEM green and red hornblende, bio- 3 5 E L
tite, zircon, and glauconite. 1 |:
X-ray shows dolomite and clinop- =k = = T
- V01D tilolite. Semi-indurated lumps - F
— 01D of phillipsitic clay are found i ] — ]
FFM from Section 3 to Section 6. ] 3 3 [
NRP Pyrite is rare in all sections. |a s % C
Volcanic components are ] L
56 also rare except in phillipsitic 12 o
Y5/1 1 1 . -1 [
FEM / clay lumps 3 } -
N Gas voids. ] r
] : E
& I11. Flow-in: soft and highly to 34 i E -+
:"I: moderately disturbed. ] !
FFM|— VOID - -
g’ - YOID 2 S & L.
2|8 0.5+ ] 2 - [
& % 3 111 13 ',% .'; [
o - -
M E FFHM ‘] i -
= " '§ e b
1l -
=3 E @ 1 r
= s & 56Y5/1 ] s
= ia [ L
o Q| m & - L
~|z|5 R | 4 = :
§ 2|8 ‘ FFM([™ VOID o] L
. 0. n E
R ] ;
E & 1.0 - | FFM]| 5651 1 > = :
3 : 4 > :
o &= e
f§' ] L
= FFM - i 2 .
[i-]
0.5+ — VoID 7 -
» 56Y5/1 1 3 g :
. E = - -
1.0+ 2 < - 5
o ] 3 = :
—10.0 == ™ i ) &: T
] I - ] :
1 i FFM 1 2 g .
0.5 A 5GYS5/1 2] &
é 1 i 1s = e 3
R - voID 1 s
] e 3 E
1.0 ] e FFM 1 L
2 L glauconite ] [
B T W v S S 5 T U T TN S IO AV W — {1
CORE + zircon " he 707 of 1
e natural gamma dats is equal to the atmospheric background count (garms count when equipment was emoty)
CATCHER . FCM of 1402, This background was subtracted from the data.
=
Liriiiajeid

*For explanation of symbols, see Chapter 1
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SITE154 A HOLE CORE 17 CORED INTERVAL (m) 153-163
ZONE

CaCD3 (%)

SAND-SILT-
CLAY
(accumu=
lative %)
0 50 100

IEREERERE RN

VOLCANIC SAND-SILT-CLAY,
054 vom VOLCANIC SILTY SAND, and =

VOLCANIC CLAY. Dark greenish
gray (564/1), clay rich,
volcanic detritals occur in 1
1.0 Section 1. Volcanic sand-silt-
clay 1s olive black (5Y¥2/1) and
consists of abundant volcanic
clay (authigenic K-feldspar), 1
phillipsite, and volcanic
minerals especially plagioclase, .
ortho- and clinopyroxene, and 2
5v2/1 red and green hornblende. X-ray
also shows clinoptilolite.
Calcareous lumps (similar to
Section 1) rich in nannoplankton
and micrite are scattered
throughout, Dark greenish gray
chloritic clay fragments also 3
FFM occur. Pyrite throughout.
Silty sand has same components as®
above but Tess clay. Some i
rounded mineral grains occur in
this zone. Mollusc shell frag-
ments also occur. The silty
sand of Section 6 appears some-
what size-graded fining up-
wards. Several small silty clay
zones also occur in Section 6.

SITE 1540 CORE 17 . - .
WET-SULK 1 =PORDS
"E:r" NATURAL GAMMA et R i R ) )
RALAIIN — = GRAPE —= GRAPE S0UHD PENETROMETER
{ counts '-25L’!'..T o w B.C.D. wem G.C.D, VELOCITY papTe
re interva o {wacl (% vol} ki/sec) -
3.

1% wt) {
d000 1 300 20 4 60 80 100 2.0 3.0 4.0 50 6.0 0 300 £F

1 LI B N G SRR BRL FTrrrrTrrrim —TTrT

LITHOLOGY LITHOLOGIC DESCRIPTION?

LITHO SAMPLE
PALEQ SAMPLE
g
"

AGE

FORAM

NANNO

RAD

SECTION
METERS

ABUNDANCE

PRESERVATION
DEFORMATION

Jsact

-
|
—

EARLY PLIOCENE
1
#
I

Globorotalia margaritae
(Globorotalia m. margaritae sz)

~a

| L L LA S B E L BLEL LS S N E LS NS I L L L L e B e M i e e e

T
1
1
]
i

(e

il bpiaa begaalag g by spsssataeaatasael®

—=V0ID

'?‘Il

?
?
.
=
il L.t_l_l.l.f_l_L

Faae W =

M I A

@

sY2/1

o
n

1

—VoID

5Y2/1

VWAL JUUY Ry W v IS am S and SR
.ﬂmwﬂﬁﬂﬂﬂ TV gy g oy

@
[ TSI U0 (SN0 T W VRN WO W T SO0 RO OOF U N0 B (WO RN |

I

L SR W E— L, T — P
The “0° of the natural geww data is equal to the atmospheric background count [gamma count when equipment was empty)
of 1403. This background wes subtracted from the data.
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“For eaplanation of symbols, see Chapter 1
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SITE154 A HOLE CORE 18 CORED INTERVAL (m) 163-172
ZONE wly = CaC03 (%) z
o & — e e i S
= |28% SAND-SILT-| &
& El | LHowosy |V | 2EE LITHOLOGIC DESCRIPTION! CLAY £
= 5@ 2IEEH {accumu- S
W HEIFR= e lative &) | &
22|25 ¥ S =2E 0 50 100 ©
—\‘ﬁi LBARERERRRAE
] VOLCANIC SAND-SILT-CLAY;
0.5 sediment is olive black 5Y7/]
and totally disturbed. Greenish
1 gray calcareous-rich lumps and
chlorite clay Tumps occur as in
1.0 previous core. Volcanic com- .
ponents dominate and consist of
abundant plagioclase in addition
0.0 to clinopyroxene. Phillipsite,
5Y7/1 authigenic K-feldspars, and pyrite 11
occur throughout. Some ortho- - G =
pyroxene, green and red horn- |
0.5 blende, biotite, and apatite.
X-ray also shows clinoptilolite.
2 Sand, silt, and clay proportions
1.0 vary producing some Tayering
: but Tittle is observed due to
core disturbance.
—10. Gas voids.
o e ===
0.5
3
] I1r
.0
—{0.0
5Y71
i P W S
4
¥s
CORE f
cleEn —3 Liotigiag il

ifor explanation of symbols, see Chapter 1

SITE 154A CORE 18

DEPTH HATURAL GAMMA

N RADIATION — = GRAPE

R, (LB aa) el (
m .* '] : 2000 /e g
R

11 t
' §
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] ,}
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12 2
3 2
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13 =
E }

i I =
5]

1y
E:_ RN FEETS

0.
% wt) ks
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The "0° of the natural gamma data is equal to the a
of 1419.  This background was subtracted from the

tmospheric background count (gamma count when equipment was emoty)
data,
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