4. SITE 157

The Shipboard Scientific Party'

SYNOPSIS
Area: Carnegie Ridge, eastern equatorial Pacific
Date Occupied: 12-14 February, 1971

Position: .
Lat. 01 15.70’5
Long. 85°54.17'W

Water Depth: 1591 meters (corrected)

Penetration:
157: 437 meters
157A: 27 meters

Number of Holes: 2

Number of Cores:
157: 49
157A:3

Core Recovery:
157: 273.6 meters
157A: 19.3 meters

Acoustic Basement:
Depth: 0.45 second
Nature: Chert
Inferred acoustic velocity for sedimentary section: 1530
meters

Age of Oldest Sediment: Late Miocene
Basement: Basalt

Hole DSDP 157 was continuously cored from the
surface to 3 meters into basalt; DSDP 157A recored the
upper 27 meters. DSDP 157 is lithologically uniform and all
changes are gradual.

0-345 meters — Siliceous-calcareous ooze to approximately
240 meters, gradually increasing in lithification to semi-
indurated chalk; chalk below 284 meters. Calcareous
nannofossils abundant but poorly preserved; radiolarians
abundant, poorly preserved below 324 meters.

Age: Quaternary to late Miocene.

345-431 meters — Interbedded cherts and chalk; chalk
similar to overlying unit except for absence of siliceous
microfossils.

Age: Late Miocene.

431-437 meters — Basalt, flow structures near upper part,
rest massive and holocrystalline, moderately altered,
extrusive.

'Tjeerd H. van Andel and G. Ross Heath, Oregon State
University, Corvallis, Oregon; Richard H. Bennett, N.O.A.A ., Miami,
Florida; David Bukry, US. Geological Survey, La Jolla, California;
Santiago Charleston, Instituto Mexicano del Petroleo, Mexico City;
David §. Cronan. University of Ottawa, Ottawa, Canada; Menno G.
Dinkelman, Oregon State University, Corvallis, Oregon; Ansis
Kaneps, Scripps Institution of Oceanography, La Jolla, California;
Kelvin S. Rodolfo, University of Illinois, Chicago, Illinois; Robert S.
Yeats, Ohio University, Athens, Ohio.

The sedimentation rate is about 47 m/m.y. from the
surface to 75 meters, changing to about 63 m/m.y. between
75 and 326 meters. Between 325 and 330 meters, the rate
is sharply reduced or a hiatus of approximately 1 m.y. is
present. Between 330 meters and basement, the rate is at
least 29 m/m.y.

REGIONAL SETTING AND OBJECTIVES

Site DSDP 157 is located at the southern edge of the
Panama Basin on the south flank of the Carnegie Ridge
(Figure 1). The Panama Basin is bordered by the con-
tinental margins of eastern Central America and northern
South America and by two isostatically compensated
ridges, the Carnegie and Cocos ridges, which enclose a
central basin traversed by several north-south trending
fracture zones. As shown in Chapter 2 (this volume) and in
van Andel et al. (1971), these ridges and several high blocks
within the eastern part of the Panama Basin exhibit
considerable similarity in the nature of the acoustic
basement and the sediment cover. On these grounds and
with the aid of a detailed tectonic analysis of the basin, van
Andel et al. (1971) have suggested that all high blocks of
the basin originally formed part of a single, east-west
trending ancestral Carnegie Ridge located approximately at
the position of the present one. This ridge was split by the
formation of the Galapagos Rift Zone. Opening of the rift
began in the east and proceeded westward in a stepwise
fashion, affecting the block west of the Coiba Fracture
Zone approximately 10 m.y. ago, and subsequent more
westerly blocks at later dates. While the southern half of
the split ridge remained stationary, successive northern
blocks migrated northward until, one by one, they reached
and sealed the eastern extension of the Middle Americas
Trench.

Three sites in the Panama Basin (one each on the Coiba,
Carnegie, and Cocos ridges) were selected by the Pacific
Site Selection Panel to test this hypothesis through compar-
ison of sedimentary sections, basement ages, and deposi-
tional histories of the three ridges. In addition, the sites
were chosen to determine the late Cenozoic biostratigraphy
of the eastern equatorial Pacific in locations shallow enough
to insure preservation of calcareous microfossils. Addi-
tionally, DSDP 157 was selected to examine temporal
changes in the location and intensity of the Peru Current as
reflected in the biogenous deposits at the site, especially
those of Quaternary age. The site is located in the area of
interaction between the Peru Current and the equatorial
current system.

TOPOGRAPHIC AND GEOLOGIC SETTING

DSDP 157 is located on the south flank of the Carnegie
Ridge slightly less than halfway between the crest of this
ridge and the deep Pacific basin and well east of the
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Figure 1. Tectonic map of the Panama Basin (after van Andel et al., 1971) with locations of drill sites. Numbered contours

are magnetic anomalies.

pedestal of the Galapagos Islands (Figure 2). The Carnegie
Ridge has been uplifted along a series of east-west trending
normal faults resulting in the formation of several structural
terraces on each flank (Figure 3). The terrace surfaces are
level and covered with a thick sedimentary blanket. On the
crestal side, each is bordered by a steep scarp leading to the
next step and on the downward side by a protruding
basement ridge or a series of basement pinnacles (Figure 3).
The terraces are dissected by numerous gullies or canyons
of erosional origin that extend to the acoustic basement.
Few of these gullies appear on north-south traverses, but
they are numerous on east-west traverses (see Chapter 3,
Figure 3, this volume) indicating that they have a general
north-south trend down the ridge slope. The relatively flat
crest of the Carnegie Ridge, approximately 70 km north of
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the drill site, was eroded to acoustic basement at an
unknown time after most of the sedimentary cover of the
ridge had been deposited (van Andel et al. 1971). Regional
sediment isopach maps (van Andel et al., 1971) show that a
band of anomalously thick sediment, which presumably
contains part or all of the eroded material, occurs north of
the ridge crest. No such overthickened zonme can be
distinguished south of the crest, but the numerous canyons
suggest that at least part of the material is transported
southward into the deep Pacific basin to the south.

The acoustic section (Figure 3) contains numerous
closely spaced and continuous reflectors. The character of
these reflectors changes little with depth and is strongly
reminiscent of the calcareous deposits of the equatorial
zone of high biological productivity farther to the west
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Figure 2. Location of DSDP 157 on Carnegie Ridge. Depth controus in meters (uncorrected after van Andel et al. (1971). Heavy lines 156-157 and 157-C refer to
acoustic profiles of Figure 3. Insert: site approach track; A-157 is location of profile of Figure 3.
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Figure 3. Acoustic reflection profiles between sites DSDP 156 and 157 (top) and from DSDP 157 across Carnegie Ridge
(bottom). Locations on Figure 2. Depths in seconds 2-way travel time (1 sec = approx. 800 m of sediment). Horizontal

scale approximate.

(Ewing et al., 1968). In drill holes on DSDP Legs 7, 8, and
9, the layering has been correlated with variations either of
the carbonate content or of the degree of induration of the
deposits (Winterer et al., 1971 ; Tracey et al., 1971 ; Hays et
al., 1972).

Low-angle unconformities of limited horizontal extent
are common in the sedimentary cover of the Carnegie
Ridge. They are evident on north-south traverses (Figure 3)
and are probably related to the regime of crestal erosion
and flank redeposition described above. They are most
common at a depth of approximately 110 to 125 meters
below the sea floor and are generally restricted to the upper
part of the section.

The acoustic basement in the site area is very smooth
and shows strong internal reverberation. Such a smooth
basement is widespread on the ridges of the Panama Basin
area, but is absent from the deeper, younger crust. It
generally terminates sharply against basement scarps and
pinnacles which exhibit a quite different acoustic signature.
The sedimentary origin for this basal reflector proposed by
van Andel et al. (1971) was confirmed by the discovery of
chert at this site and at DSDP 158. The diagenetic character
of the reflector is responsible for the generally unconform-
able relation between the acoustic basement and the
overlying beds, (Figure 3). The acoustic basement is
affected by the numerous normal faults of the ridge flanks,
both by the major ones that determine the ridge shape and
by numerous small ones with random displacements.
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The acoustic section at the site is quite typical for the
entire Camegie Ridge, and shows little lateral variation
except for minor thickening and thinning. In Table 1, the
acoustic profile is compared with the results of drilling. The
data support the correlation of acoustic basement with the
top of the chert zone.

In view of the regional uniformity of the topography of
the terrace and of the sedimentary section on this part of
the Carnegie Ridge, no extensive site survey was carried
out. The site was originally selected from seismic reflection
profile record 1633 of R/V Conrad, Cruise 11, and lies on a
flank terrace approximately 20 km wide (north-south). The
final site was established after completing a short double
pass in an east-west direction to insure that no local
anomalies of small size were present. After completion of
drilling, a profile across the beacon confirmed that the
drilled site is typical for the area.

OPERATIONS

The beacon was dropped at 1015 hours on February 12
and the hole spudded using a Smith 10 1/8”, 3-cone shaped
insert bit which performed very well and was still in usable
condition after completion of the hole. The hole was cored
continuously, using a regular core barrel for Cores 1
through 7, and 13 through 49. Cores 8 through 12 were
taken with an extended core barrel. A summary of coring at
DSDP 157 is given in Table 2. Core recovery in the chert
was not good, probably because of alternating hard and soft
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TABLE 1 TABLE 2
Comparison of Acoustic Section and Drill Data, DSDP 157 Coring Summary, DSDP 157 and 157A
Calculated? Depth Below | Depth Below Récovered
Depth?®  Drilling  Interval Velocity?  Depth Sea Level Sea Floor Cored
Reflectors  (sec) Results®  (sec)  (m/sec) (m) Core {m) (m) (em) | (cm) (%)
Top upper 0.15 116 1 2601-2610 10-19 900 850 94.4
stratified 2 2610-2619 19-28 900 900 100.0
zone 3 2619-2628 28-37 900 893 99.2
Toplower 0.32 = (345mtop 0032 (2160) 4 2628-2637 3746 900 900 | 100.0
stratified chert) 5 2637-2646 46-55 900 900 100.0
g 232 - 2d0miop 0032 1500 248 6 | 2646-2655 55-64 900 | 900 | 100.0
2 7 2655-2664 64-73 900 | 828 92.0
032°= @6Sm 003 (1660) 8 | 2664-2673 73-82 900 | 593 | 65.9
:ii?llfii;drate} 9 2673-2682 §2-91 900 822 91.3
- E 800 600 75.
Top 0.45 = 345mtop 0-045 1530 345 10 A e 0
acoustic chert 11 2690-2699 99-108 900 534 59.3
basement 045 = (431 mtop 0-045 (1930) 12 2699-2708 108-117 900 900 100.0
basalt) 13 2708-2717 117-126 900 555 61.7
14 2717-2726 126-135 900 830 922
dUnderlined — accepted correlation; parenthesis ( ) — correlation 15 2726-2735 135-144 200 890 98.9
not accepted. 16 2735-2744 144-153 900 862 95.8
Beatontissd T 17 | 2744-2753 153-162 900 | 900 | 100.0
P AAENIE FEICCR UL LS e, 18 | 2753-2762 162-171 900 | 877 | 974
19 2762-2771 171-180 900 900 100.0
20 2771-2780 180-189 900 170 18.9
layers. A single sidewall core was attempted but the barrel 21 2780-2789 189-198 900 890 98.9
sheared off, probably because the formation was too hard. 22 2789-2798 198-207 900 | 895 99.4
Upon completion of the first hole, DSDP 157A was & | 2lda-s80] 207-216 M0 | 300, 100
drilled using the extended core barrel in the hope of o il 280> cudll B 2
P 8 s Tch - h“‘ ope 0! 25 | 28162825 225234 900 | 750 | 833
;f u?lng cg’e d“;f” agce‘ t? ”ls: co;;e showed ?,lgm‘ 26 2825-2834 234-243 900 | 895 | 88.3
1cantly I'el uce isturbance, but the others were of the 27 2834-2843 243-252 900 896 99 6
same quality as those of DSDP 157 and the attempt was 28 2843-2852 252-261 900 | 860 95.6
abandoned after three cores. 29 2852-2861 261-270 900 356 39.6
30 2861-2870 270-279 900 200 100.0
LITHOLOGY

. . 31 2870-2879 279-288 900 885 98.3
Lithologically, the sediments of DSDP 157 and DSDP 32 2879-2888 288-297 900 | 900 | 100.0
157A are uniform. From the surface to the basement 33 2888-2897 297-306 900 | 900 | 100.0
contact at 431 meters, they consist of nannofossil chalk 34 2897-2306 306-315 200 0 00
: 2 35 3906-2915 315-324 900 150 16.7

ooze and chalk which gradually become more indurated
with depth. The upper part of the section, above 342 36 d15-2324 324233 200: 1 362 .2
Fasraid v ey : X 37 2924-2933 333-342 900 18 2.0
meters, is rich in biogenous silica in the form of radiolarians 38 79332936 342345 300 73 24.3
and diatoms; below 324 meters, the state of preservation of 39 2936-2941 345-350 500 100 20.0
the siliceous organisms deteriorates and below 342 meters 40 2941-2950 350-359 900 0 0.0
all silica is in the form of chert stringers and nodules. At 41 2950-2959 359-368 900 51 57
431 meters, the sediment rest on basalt. 42 2959-2968 368-377 900 | 150 16.7
The chalk oozes and chalks vary in color. Alternating 43 2968-2977 377-386 900 45 5.0
zones are greenish gray, pale olive, light to moderate olive 44 2911245 280335 i 0 44
2 : Y 45 2986-2995 395404 900 0 0.0

brown, and pale greenish yellow. Mottling and burrowing
occur but not excessively; mottles and diffuse laminations 46 2995-3004 404-413 900 38 4.2
1 ked b S — f fi ned 47 3004-3013 413422 900 40 4.4
are_commonly mar y concentrations of fine-graine 48 3013-3022 422431 900 34 38
pyrite and pyrite nodules. Gray, pyrite-rich intervals are 49 3022-3028 431437 600 188 31.3
common from_ 250 to 342 meters; above 250‘ meters, much 1A 2591-2600 09 900 | 900 | 100.0
pyrite occurs in large burrows up to 1 cm wide and 10 cm 2A 2600-2609 9-18 900 | 130 14.4
long. H,S odor was noticeable throughout. 3A 2609-2618 18-27 900 | 900 | 100.0

Near the surface, foraminifers are abundant. They
decrease below 50 meters, but remain common to abundant
to 250 meters, and common to 342 meters. The dominant
components are nannofossils, followed in abundance by
diatoms, which decrease markedly in abundance below 333
meters, perhaps as a result of solution. Radiolarians are
common throughout the section to 324 meters, below 345
meters they disappear. Subsidiary components are silico-
flagellates, pyrite nodules, volcanic glass, glauconite, and

sponge spicules, all of which are somewhat more common
in the upper part of the section. The relatively rare
occurrence of volcanic glass is noteworthy at this site,
which is quite close to (albeit upwind from) the Galapagos
volcanic complex.
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Severe disturbance of the sediments by the coring
process partly masks the increase in consolidation with
depth. However, steadily increasing induration is clearly
indicated by reduced coring rates. From approximately 2.1
m/minute at the surface, the rate decreased to 1.6
m/minute at 110 meters. Between 110 and 260 meters, the
rate remained approximately constant. From there to 342
meters, the rate again decreased from approximately 1
m/minute to 0.5 m/minute. Below 285 meters, the forma-
tion is arbitrarily logged as chalk rather than as chalk ooze,
although the transition is very gradual.

At 342 meters, a sharp decrease in the drilling rate
marked the highest occurrence of chert and below this
depth the formation consists of chert alternating with
nannofossil chalk and chalk limestone. The highest chalk
limestone appears near 350 meters. The chalk and chalk
limestone are similar to the deposits higher in the section
except for the absence of unaltered diatoms, radiolarians,
or silicoflagellates. Thin sections contain very rare chalce-
dony and pyrite pseudomorphs after radiolarians. The beds
show the same color range as the upper, non-chert-bearing
section (yellowish gray, very light gray, pale olive and light
olive gray, with yellowish gray predominating). Mottles and
burrows are common; the burrows are generally compressed
perpendicular to bedding. Fine-grained pyrite is common as
darker gray laminae and streaks and as grayish purple to
black concentrations.

The chert is commonly calcareous, particularly near the
top of the chert section. Mottled bedding and bioturbation
are well preserved. The chert is generally darker than the
associated chalk and chalk limestone. Moderate to light
olive brown and olive black colors predominate, but lighter
colors such as pale greenish yellow, pale olive, yellowish
gray, light olive gray, and olive gray are also present. The
chert occurs as nodules, stringers and irregular crosscutting
masses up to 10 mm thick. In thin section, it is seen to have
replaced the limestone; microfossil tests are marked by
coarser-grained aggregates of chalcedonic quartz. In lime-
stone adjacent to a chert body, foraminiferal chambers are
often filled with chalcedony.

Basalt was reached at 431 meters, based on a change in
coring rate from 0.45 m/minute to 0.1 m/minute. Between
431 and 437 meters, 1.9 meters of basalt core was
recovered. The top 20 cm consists of silicified crust-like
masses of medium to light gray basalt with smeared vesicles
and amygdules and associated gray fine-grained material
which may be altered glass. Below, the rock is medium to
dark gray massive basalt, very fine-grained with 0.2 to 1.0
mm labradorite laths and interstitial augite and 1 to S mm
phenocryst clusters of oscillatory-zoned plagioclase showing
synneusis. The groundmass contains plagioclase microlites,
magnetite, chlorophaeite, and devitrified glass. The basalt is
cut by thin, irregularly trending, mostly steeply dipping
veins of calcite and serpentine with concentrations of pyrite
and possibly chalcopyrite and pyrrhotite. The basalt-
sediment contact is depositional, based on the absence of
evidence of metamorphism in overlying sediments and the
presence at the top of the basalt of altered, crust-like
masses and smeared amygdules which may be part of a
basalt pillow.
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GEOCHEMISTRY

Interstitial water samples and shipboard observations for
DSDP 157 are listed in Table 3.

TABLE 3

Interstitial Water Samples and Shipboard Observations, DSDP 157

Sampled Lab. Squeeze

Interval Eh  Temp. Salinity Pressure
Core Section  (cm) pH (mv) (°C) (%) (psi)
1 2 0-10 7.50 -36 24.0 34.7 1240

1 2 010 7.73 -16 24.0 35.2 2436
2 4 0-10 7.46 -180 239 35.2 2436
3 1 0-10 7.38 -189 24.0 35.2 1523
4 2 140-150 7.38 -272 239 35.8 1015
5 3 09 7.31 270  24.1 35.2 1523
6 1 142-150 6.40 -208 24.2 35.2 1523
7 4 0-9 7.36 -262 24.1 35.2 1015
8 1 0-3 736 -224 240 35.2 1015
9 6 0-8 743 -305 24.0 352 1523
10 1 0-9 7.34 -348 247 35.2 1015
12 5 0-10 7.25 -285 24.1 35.2 1015
14 3 0-8 7.37 -311 255 35.2 1015
15 5 09 7.31 -323 25.2 35:2 1523
16 6 0-7 7.23 -194 253 35.2 1015
17 6 0-6 7.27 -155 25.5 35.2 1015
18 4 0-6 7.20 -258 256 34.7 1015
19 6 0-8 7.24 -150 25.8 34.7 1015
21 5 0-5 7.13 -335 25.8 34.7 188

23 5 0-5 7.18 -301 25.0 35.2 -

27 3 0-6 7.22 -186 25.3 34.7 2436
28 5 0-6 7.19 98 254 34.7 2436
29 2 0-7 7.48 -130 255 34.7 1015
30 6 0-6 7.27 8 25.1 34.7 1523
31 6 0-5 7.20 -124 253 34.7 1523
32 6 0-6 7.04 -240 254 34.7 2030
33 6 0-8 7.26 -88 25.0 34.7 1015
35 1 135-140 7.33 27 250 34.1 2436
36 3 0-6 7.11 -229 25.4 34.7 2436
39 1 145-150 7.08 -27 255 34.1 3000
1A 6 0-8 736 -175 245 347 1015
2A 1 145-150 7.38 -218 245 34.7 1523
3A 5 0-9 7.43 -256 24.5 35.2 1015

BIOSTRATIGRAPHY

At Site DSDP 157 a thick, apparently complete upper
Miocene to upper Pleistocene sequence was cored. Except
for the cherty interval from 345 meters to 437 meters TD
in which radiolarians are not preserved, foraminifera,
coccoliths, and radiolarians occur jointly throughout. Fora-
minifera are moderately well to well-preserved in all
samples examined, but increasing induration of the sedi-
ment from Core 39 downward made the obtaining of
representative faunas difficult or impossible. Coccoliths are
abundant in all 48 sediment cores, but preservation is
generally poor and deteriorates downward. Upper Miocene
discoasters are characterized by heavy secondary calcite
overgrowth. For both calcareous fossil groups—foraminifera
and coccoliths—species diversity is low, and many of the
common guide fossils for the upper Miocene and Pliocene
are scarce or absent.



Coccoliths indicate that the sediment immediately above
basalt is late Miocene in age (Discoaster neohamatus Zone).
Foraminifera indicate a level within the Globorotalia
plesiotumida Zone; however, compared to DSDP 158 this
level should be already in the underlying Globorotalia
acostaensis Zone. The discrepancey at DSDP 157 (because
of a slightly more diverse foraminiferal fauna of its more
tropical character, DSDP 158 is tentatively regarded as
biostratigraphically more reliable). can be attributed to
downhole displacement of G. plesiotumida, which would
lower the zonal boundary; but because of the spotty
occurrence of G. plesiotumida in the Panama Basin
sequences, it is not unlikely that the lower occurrences of
this species at DSDP 157 may be autochthonous and may
have been missed at DSDP 158 because this species occurs
rather sporadically.

Radiolarians are diverse and well-preserved down to 324
meters, but their preservation deteriorates downward to
345 meters below which depth they are absent.

In addition to the above fossil groups, silicoflagellates
are conspicuous in nannofossil assemblages of Cores 1
through 38. They are discussed in detail by Bukry and
Foster (Chapter 29, this volume).

Foraminifera, coccoliths, and radiolarians indicate that,
except for the uppermost Pleistocene, the section at DSDP
157 is complete. Both coccoliths and radiolarians indicate
that the uppermost Pleistocene is missing, even in Hole
157A, which cored the uppermost part of the section
missed in Hole 157. Lack of resolution in this interval did
not allow this assessment to be made on the basis of
foraminiferal biostratigraphy.

PHYSICAL PROPERTIES

Drilling in the upper 200 meters of DSDP 157 resulted
in a relatively high degree of sediment core disturbance,
rendering the GRAPE bulk density and porosity unreliable
for this part of the section. Likewise, natural gamma
measurements are reported only for the cores with the least
apparent disturbance. During analysis of Core 25 and all
subsequent cores, the GRAPE system developed technical
problems reflected in unstable outputs from the calibration
standards (water and aluminum). Bulk density and porosity
data have been adjusted accordingly. However, GRAPE and
natural gamma data should be regarded with some suspi-
cion.

A relatively small number of sediment samples was
collected for laboratory analysis. Consequently, the density
of coverage is low, especially in the upper 230 meters of
sediment. Likewise, below 340 meters, sediment disturb-
ance and poor core recovery prohibited sampling, which
was restricted to areas of least disturbance.

Bulk Density

On the basis of data generated by the GRAPE system,
large variations in the bulk density occur throughout the
lithologic section. Values (average per section) range from
1.42 g/ce in the high-porosity upper Pliocene nannofossil
chalk ooze to 1.94 g/cc in the low-porosity upper Miocene
interbedded chert and chalk limestone which occurs just
above the basalt. Laboratory bulk densities range from 1.28
g/ce at 61.5 meters in the nannofossil chalk ooze to 1.67
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g/cc at 288 meters and 324 meters in the nannofossil chalk.
A value of 1.67 g/cc also occurs in the chalk ooze at 258
meters. A low value of 1.34 g/cc at a depth of 251 meters
in the nannofossil chalk ooze is due to the anomalous low
grain density and high water content at this depth.

GRAPE and laboratory bulk densities generally decrease
with depth, although variations occur throughout the
sedimentary sequence. The lowest values occur predom-
inantly in the chalk ooze. The highest bulk densities are
common in the chalk limestone below a depth of 342
meters and increase sharply to a depth of about 370 meters
where measurements terminated.

Porosity

GRAPE porosity (average value per section) ranges from
74 per cent at 200 to 220 meters in the nannofossil chalk
ooze to 47 per cent at 370 meters in the chalk limestone. A
pronounced overall decrease in porosity occurs with depth.
Porosities in the chalk ooze range from 54 per cent to 74
per cent and decrease sharply with depth. Although
porosities in the chalk range from 54 to 70 per cent, the
general decrease with depth is not as clear as in the chalk
ooze, and numerous variations are observed. The lowest
values occur in the nannofossil chalk limestone where they
range from 47 to 57 per cent and decrease sharply with
depth within the sedimentary sequence.

A high of 84 per cent porosity at a depth of 61.5 meters
contrasts with a low of 59 per cent at depths of 259 meters
and 289 meters for laboratory measurements. The highest
laboratory porosities with greatest relative variation occur
in the chalk ooze. More consistent, lower values are
common in the nannofossil chalk. Within the intervals
sampled for laboratory measurements, porosities decrease
slightly with depth. Unfortunately, the highest sampling
densities occur in the interval where GRAPE porosities
indicate the least decrease with depth.

Water Content

Water content (per cent total weight) ranges from 64 per
cent in the chalk ooze to 35 per cent in the nannofossil
chalk. A value of 25 per cent is found in the lower chalk
ooze but higher values are more common. A relatively high
water content at 251 meters corresponds to the sample of
low bulk density and low grain density. Low and fairly
uniform water content in the nannofossil chalk contrasts
with the overlying chalk ooze.

Grain Density

Average grain densities range from 2.38 gfcc to 2.69 g/cc
and vary less in the nannofossil chalk than in the overlying
chalk ooze. A sharp decrease in grain density, from 2.74
g/ccto 2.40 g/cc.is observed in the upper 230 meters of the
chalk ooze. A value of 2.38 g/cc, the lowest density
observed, is found at 251.5 meters. Below this depth, the
average grain density increases in the lower chalk ooze. The
basal nannofossil chalk has grain densities of 2.62 gfcc to
2.66 g/cc.

Sonic Velocity

Sonic velocities in the upper 330 meters were measured
in split core sections confined to the core liner. Samples
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from greater depths were removed from the core liner and
in several cases velocities were measured parallel as well as
normal to bedding. In some instances, such as in the
interval 345-385 meters, velocities were higher parallel to
bedding. Velocities measured normal to bedding were
generally higher than parallel measurements in the interval
400 to 430 meters. Differences in sonic velocity perpendic-
ular and parallel to bedding ranged from as little as 0.01
km/sec to as much as 0.53 km/sec. The larger differences
are probably due less to the anisotropic characteristics of
the sediment than to inconsistencies in technique during
testing. Extremely low values are almost certainly due to
technique and are not representative of the overall sonic
velocity characteristics of the sediment.

Sonic velocities are relatively constant in the upper 330
meters averaging 1.53 km/sec with extremes of 1.34 km/sec
and 1.84 km/sec in the depth interval of 215 to 243 meters.
A significant increase in velocity (to an average of 2.90
km/sec) is encountered in the interbedded chert and
nannofossil chalk limestone between 345 meters and the
basalt at a depth of 432 meters. Velocities of 1.85 km/sec
to 2.44 km/sec occur at depths of approximately 359
meters, 422 meters, and 431 meters in chalk limestone with
essentially no interbedded chert. Five measurements of
sonic velocity on one sample of basalt recovered from
DSDP 157 averaged 4.54 km/sec with a range of 4.46
km/sec to 4.62 km/sec.

Natural Gamma Radiation

Relatively few core sections were suitable for natural
gamma measurements. Since most of the data are limited to
a small depth interval, no trends can be recognized in the
sediment except that gamma activity is higher in the lower
chalk ooze (260-270 m) than in the underlying nannofossil
chalk. Within the short interval tested (260-340 m), the
gamma activity is quite variable.

Shear Strength

A few vane shear measurements were possible in selected
intervals of DSDP 157 and 157A. The lowest values of 9.8
and 31.6 g,l’c:m2 are characteristic of the foraminiferal
nannofossil chalk ooze in Cores 1 and 2 of DSDP 157A.
High water contents and porosities and low bulk densities
are typical of this sediment. Shear strenghts of 215.1 to
620.1 g/em? occur in the lower chalk ooze from 225
meters to 265 meters. This deeper chalk ooze has lower
water contents and porosities and higher bulk densities than
the overlying sediment. Although a value of 620.1 g/cm?2
occurs at 252 meters, values of 200 to 400 g/cm? are most
common. Shear strengths of 150.5 to 1474.4 g/cm? occur
in the nannofossil chalk from the interval 288 to 333
meters, with the highest values most common in the
deepest cores. Low values of 150.5 to 243.3 g/cm?2
characterize the upper chalk. Vane shear testing in the chert
and chalk limestone was not possible for obvious reasons.

DISCUSSION AND SUMMARY

The most striking feature of the section sampled by
DSDP 157 is its great uniformity, disturbed only by
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diagenetic changes. This must indicate very stable deposi-
tional conditions in the area, thereby strongly supporting a
stable latitude for the Carnegie Ridge.

The sediment is siliceous-calcareous ooze to about 240
meters, then changes gradually over the interval 240 to 284
meters to a semi-indurated chalk. The transitional zone,
probably consisting of alternating chalk and ooze beds but
obscured by coring disturbance, corresponds to a prom-
inent acoustic reflector. The sediment is dominated by
nannofossils with abundant foraminifers in the Pleistocene
deposits and diatoms abundant throughout. The diversity
of the calcareous microfossils is low and the nannofossils
are generally poorly preserved. Radiolaria are ubiquitous
and of great diversity but become poorly preserved below
324 meters, and disappear altogether with all other silicraus
fossils below 345 meters, and disappear altogether with all
other siliceous fossils below 345 meters. All freshly opened
cores gave off H,S, and pyrite is a ubiquitous component
of the sediments. The only other nonbiogenous com-
ponents are glauconite (generally rare and filling foramin-
iferal chambers) and rare, mostly light-colored, volcanic
glass. The minor lithologic variation between O and 345
meters results from subtle changes in the dominant colors
from greenish grays to olives to olive browns.

The paleontologic data suggest a sedimentation rate of
60 m/106 yrs from the surface to about 300 meters. Below
330 meters, the rate is somewhat uncertain but may exceed
29 m/10® yrs. Between 300 and 330 meters, an interval
straddling the Mio-Pliocene boundary, the rate is either
markedly reduced or a hiatus of about 1 m.y. is present.
Neither the lithologic nor the physical properties of the
sediments give a clue to the change in sedimentation regime
which this implies.

The average measured acoustic velocity above 345
meters is 1.63 km/sec, a value somewhat, and perhaps
significantly higher than the surprisingly low value of 1.53
km/sec calculated from the profiler records. Since the
number of reliable sonic measurements is small due to the
disturbed condition of the cores, it is difficult to evaluate
the meaning of this discrepancy. The porosity of the upper
unit decreases irregularly from more than 75 per cent in the
disturbed sediment above 200 meters to less than 50 per
cent near the base of the section.

At 345 meters, the drilling rate decreased abruptly and
the first of a series of cherts that continue to the base of
the section at 434 meters was cored. The top of the chert
chalk sequence can be confidently correlated with the
smooth acoustic basement of the profiler records.

The chert in the calcareous deposits forms nodules,
stringers, and irregular masses, rarely as much as 1 cm
across. Volumetrically, at least 90 per cent of this unit is
chalk or chalk limestone. The chert is mostly olive brown in
color, has a conchoidal fracture and is largely chalcedonic
quartz with up to 50 per cent relict calcite inclusions.
Siliceous tests either near or in the chert masses are
extremely rare.

The chalk enclosing and separating cherty beds is similar
to the overlying unit except for the lack of siliceous
microfossils and the absence of H,S odor. The increased
circulation and torque required to penetrate the chert



resulted in poor recovery of the softer intervening cal-
careous sediment,

Sonic velocities in the 345 to 434 meters interval were
generally measured on the more indurated carbonate
fragments which tended to contain chert masses. The large
range of values, from 1.9 to 4.2 km/sec, reflects the
variation in proportion of the two rock types, and is
certainly too high for the interval as a whole.

Basement at DSDP 157 is basalt. The upper few
centimeters are vesicular, have flow structures, and consist
of strongly devitrified silicified glass. Below this, the basalt
is fairly massive with plagioclase laths and interstitial augite
in an altered groundmass. The basalt is cut by joints and
fractures filled with calcite, serpentine, pyrite, and a few
other minerals. The gradation from chilled margin to
crystalline interior and the absence of metamorphism or
metasomatism of the overlying sediments show that the
basalt is a flow rather than an intrusion.

As regards the hypothesis for the origin of the Panama
Basin (van Andel et al., 1971), the data of DSDP 157
confirm that the Carnegie Ridge has remained within the
depositional regime of the equatorial current system now
prevailing at the site since the inception of deposition there.
The lower sedimentary sequences at this site is very nearly
identical with the lowermost deposits at DSDP 155 and
158. Magnetic anomaly data (van Andel et al., 1971;
Heinrichs, in press) indicate that the Galapagos Rift north
of DSDP 157 and west of the fracture zone at 85°W was
activated somewhat before anomaly 3 time or around 4 to
5 m.y. ago. It is at this point that the hiatus or highly
reduced sedimentation rate is observed at DSDP 157. Thus,
this break may be at least partly the result of the tectonic
disturbance produced by the onset of rifting.

In view of the middle Miocene age of the basement at
DSDP 155 and 158, the much younger age of DSDP 157 is
surprising and might be construed as an argument against
the validity of the ancestral Carnegie Ridge concept.
However, the approximate age of basement will be deter-
mined only if the oldest sediment in the area has been
sampled. Since the acoustic basement here is chert, it
effectively obscures the relief of the underlying volcanic
basement. It is entirely possible, in fact even probable, that
this volcanic basement. It is entirely possible, in fact even
probable, that this volcanic basement possesses significant
relief. Unless by coincidence the site is located in a position
where the volcanic basement is deep and therefore was
covered early by deposition, the chances are that the oldest
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sediment recovered was deposited significantly later than
the time of formation of the basement. Alternatively, if the
age of the basalt corresponds with that of the oldest
sediment, late volcanism, either related to the Galapagos
volcanic complex or to the process of rifting, may have
produced an anomalously young basement. In the absence
of an absolute age determination of the basalt itself,—which
is probably not obtainable because of the alteration of the
rock—the choice between these alternatives remains open.
Furthermore, since the relief of the volcanic basement is
not observable with ordinary geophysical techniques, there
is no means of establishing whether the oldest and thickest
sedimentary section in the area has been sampled.

The seismic reflection records of the site area show
several internal unconformities in the upper portion of the
sedimentary section to a depth of approximately 110 to
125 meters. This includes the entire Pleistocerre portion of
the sedimentary sequence. Since it is reasonable to assume
that these unconformities are related to the processes
causing erosion of the crest of the Carnegie Ridge and the
formation of the canyons and gullies on its south flank,
these erosion processes appear to be due to Pleistocene
current conditions rather than to tectonic processes such as
uplift of the ridge, which probably occurred considerably
earlier during the onset of rifting.
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Figure 4. DSDP 157, graphic hole summary. Vertical scale 1 em=10m (1:1000).
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Figure 4. (Continued).
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siTE: 157 HOLE: core: 1 Cored Interval: 10-19 m
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CORE: 2

Cored Interval: 19-28 m
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SITE: HOLE: CORE: 3 Cored Interval: 28-37 m
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HOLE: core: 4

Cored Interval: 37-46 m
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siTe: 157 HOLE: CORE: 5 Cored Interval: 46-55m
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Same, light greenish gray, locally light olive
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sITE: 157 HOLE: CORE: 6 Cored Interval: 55-64 m

PHYSICAL PROPERTIES

AGE MICROFOSSIL

Abund/Pres

SCAAPE values; laboratory values shown by triangles

ZONE

SERIES

®

o

Nanno

NATURAL GAMMA WET BULK DENSITY? GRAPE FORDSITY
(Counts/T.6 ca/1.5 min.) (g/ee) s W%z&?’il“
3 ne’ S 2.0 2.5 3.0 50 w1

Jo0 PR I RSN fo §i-i

. Foram

o
8g
8

DESCRIPTION

DEPTH (Meters)

SECTION
Disturbance
Smear Slide
Paleo. sample

Foram
Nanno
Rad

LOWER PLEI STOCENE
Pulleniatina obliquilooulata

,.

I

Nannofossil chalk ooze, very 1ight olive
Same, pale olive, diatomaceous, rads

k H LITHOLOGY

!.
,.

AL

L

Silicoflagellates common

FFFFFF

H

ht

hhE
S S .

~y

FFFFFFEFEF
R

]
b

(V2]

Same, locally mottled light olive brown

EEF

hhEF

FFFFFF

FF
fli.

[
F

'.

Coceolithue doronicoides
Amphirhopalum ypeilon

i

L

H r*r}r:rkrkkk

EEE

T
F
3

f.

an

GG
HEEE

FFFF

T
ik
‘X

padad eaaa b s be et e v e st el ea b basa b ey gy abepn ol aaa b lasealienstositongy
=
i
HE
e T

I
-
]

}.

L=
F
o

Same, pale olive, diffusely laminated, diatoms
abundant

Same, very pale olive, gray pyritic laminations,
HZS odor
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SITE 157

SOMIC VELOCITY
[km/sec]
1

1

GRAPE POROSITY
1
50

J it 111l

PHYSICAL PROPERTIES

(g/ee)

WET BULK DENSITY®

1

3
1

1

[Counts/7.6 om/1.5 min.)
o
L

SGAAPE values; laboratory values shown by triangles
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SITE: 157 HOLE: CORE: 8 Cored Interval: 73-82 m

GE Fa @ MICROFOSSIL
S »l ol Sl Abund/Pres
o | ZONE s & |22|E E[ 2
L = |= Qo ®|ln| 3 s E B
= lelgl |22 2 [H4ls 5|5|%
jow) ==l = |2
v [E158|&5I8 E [BEs DESCRIPTION % CaC0s
L Z|xe| alnn = |awva 50| 100
4 — P!
1 l-t.&._j
4 oo * Nannofossil chalk ooze, pale olive, slightly
T mottled, forams abundant, diatoms common, rads
11 l._-J—J_-l silicoflagellates present T
1 .L.'LJ...."’ L Same, 1ight greenish gray
I~ l...t—l..::
1 -
4 b
P2 o Mo Same, mottled with medium gray
] J_J'“_n_“/
] A
2 J—J_-l-j Pyritic streaks
12+ ’
] s forped
i J_J_J._-I/ - Laminated pale olive
5 J—J_J—_J Laminated greenish gray
1] T"‘i“
e
2 .I-.._I_..i.__l
= .L._‘__a_ Same, laminated pale olive and Tight greenish
§ 3| 15 kst gray, mottled g
Wy 17
. - J_ L
8 5(3(3]49 a7
8 ElE| 8 I e
SRR 1 b /
=g E S Meaadl
= |=|=l3 o e | s L
(Y a . el
= R W
o [Eld|8] 3 [ =
s [l T
[= 4 |- -1 il Mgty
w3 E L / |
S|E|8(8]  d,0H
S = S|k "4‘__1_""_1.
E E 1_4__.,_-‘ * Medium gray streaks
1
7 g::. Glauconite (?) present, as are silicoflagellates
5 S LE]
cc I"-'-_If'—‘ i c|m|am klﬁ
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siTE: 157 HOLE: CORE: 9 Cored Interval: 82-91 m

MICROFOSSIL

Abund/Pres

LST ALIS

ZONE

SERIES

4« FOram
£ Nanno

DESCRIPTION

DEPTH (Meters)

Foram

Nanno

Rad

SECTION
LITHOLOGY
Disturbance
Smear Slide
Paleo. sample

LOWER PLEISTOCENE

Pulleniatina obliguilooulata

UPPER PLIOCENE

3
3

I.

Nannofossil chalk ooze, 1ight olive with
laminations of light greenish gray and moderate
olive brown, forams and diatoms abundant L]

| i o
iy

» Same, moderate olive brown mottled pale greenish
yellow, pale olive, and 1ight olive brown,
silicoflagellates present

ra

RS AT AN TE SN BT R

F

Coooolithus dorenicoides

FEEEFERRE

Ll-Lthl- L*'L!.LFLI_L}-LI”L LLL

I,.

W
F

i

|

ARARARNAARAR;

Same, light olive, mottled laminations 2-10 mm
across of moderate olive brown, pale olive, pale
greenish yellow

L} Li-Lth}- L PLI'L |-l I-LI-L I-L

L

FE

Anthooyrtidium angulare

L

FEE

SHYSNHE S SN T HENESN S HN IS EFNEHSN N

]

FEEFREFERF

FEFFFFEEE

| Tl o Tyl Tl el ol o o

Same, olive brown mottled to moderate olive
brown

F

Disooaster browert

---Color change
*| Same, 1ight olive gray;

FF
E

i ba e gl s eabanaa ooy Payaadoarsbsspeleang

Same, 1ight olive brown, local mottles of
yellowish gray ‘u
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FHERRERE R
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i
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*
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T
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Pterocanium prismatium
'
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Cored Interval: 91-99 m

10

CORE:

157 HoLE:

SITE:

— =
Zo| Y T <=
S o—3 o3
L3|0uleN = 8 IS 5 a— —a o
23 wedog * 3 — =
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LSTALIS

SITE: 157  HOLE: cORE: 11 Cored Interval: 99-108 m
i MICROFOSSIL
L 2 ol o2 Abund/Pres
ZONE | & &H lel=|E E[ o
b =z 2 |&&H|8 SIEIR
Lt = S |B v (el @
= o (e 3 |5 Sl =
] E = == = |23 8 =
alslelslElE E |BEE DESCRIPTION % Cac0s
S Wl e |2 ©
W = || a |n —  |alwn|o T ISGII“][
4 P4 |«
1 [
7 S
d b
11 = Nannofossil chalk ooze, olive brown, alternating 1
m R ol with mottled pale olive and light olive brown,
|- 2l Mgl strong HaS odor
] "_._-'-_* Forams and diatoms common, rads, glauconite, and
3 I-_I.__."_L silicoflagellates present
1 b,
Tt
o . I__l__l_.47/q Same, yellowish gray and 1ight olive gray
! 3 i S
29 |
=15 4 ]
w L8 12|+ -l/ *
E pard § 1 L-.I.--L
o 2 E = _L.-l'
S |28 1
AHHE BT
b
: g2 § al |-, -4
=R IR RIEGT
o § 2 g B i /4 J
S |3(® 1
bar &l 37 By Same, pale olive and 1ight olive brown
& 1 __I_-I._l'/ *
43y
44 ENPTY Zone abundant in diatoms
] [ Wt ¥ AlM
7 —...L._L.L
N El e
3 1 Fr Same, yellowish gray
é 5_: -_._—"'_L/ Same, pale olive to olive brown
= b ‘_.:_j'__l. d
5 J4ro—d A
e
[ I S i
1 E=aian”
B
= N Same, 11ght olive brown, glauconite present
cc o | * c[M A M [a s




108-117 m

SITE 157

Cored Interval:

12

CORE:

HOLE:

157

SITE:
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SITE: 157 HWOLE: core: 13 Cored Interval: 117-126 m

MICROFOSSIL PHYSICAL PROPERTIES

Abund/Pres

SGRAPE values; labaratory values shown by triangles

ZONE

SERIES

Nanno
ad

SONIC VELOCITY

. Foram

MATURAL GAMMA WET BULK DENSITYY CRAP
(Counts/7.6 cu/1.5 min.) {a/ez) E P:OWSI'I'I' tc veLoc
o’ 1.0 1,5 20 2.5 3.0 50 w14 1.8
RN VO | 1 | 1 I O I I | | | 1

DESCRIPTION

DEPTH (Meters)

SECTION
Paleo. sample

Foram
Nanno

Rad

Smear Slide
=4

g

UPPER PLIOCENE

Globorotalia li)

k| LITHOLOGY

Mannofossil chalk ooze, pale olive F

I TN O G T A S T
FFFF
Y

. Disturbance

o
h}-

FH
'y

FFF
}-!__t},
=

Same, pale greenish yellow

ra

r_
ey

FF
s
~

Forams abundant, diatoms common to abundant,
silicoflagellates present

L=

PTArETS N
~n
}.

I..

Same, very pale olive

FFEF

L

EEEH [
)

ta

TR NS RN
(¥3)

[

}.

Discoaster browseri

Pterocaniun prismatium

/ Same, pale olive mottled to moderate olive brown

HHF

FF
EHEEEEE

* Same, pale greenish yellow, H,S odor
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WAl TR TN AR
[.

FFFH
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peaada o leigs
wn

FF
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EHE

raa il e alanny

Same, 1ight olive brown mottled pale greenish
yellow
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SITE: 157  HOLE: core: 14 Cored Interval: 126-135 m

AGE o & MICROFOSSIL PHYSICAL PROPERTIES
i o oSl Abund/Pres .
i ZONE E s 22| El 2 GRAPE values; laboratory values shown by triangles
vl == o© ‘EE a ClEI®
— o = o| oo
e g\ 2 Zl=l 2 |5l8ls == NATURAL GAMMA WET BULK DENSITY® Ty T
85 slslElG E (BEE DESCRIPTION o I e L T M i AR
) el S () Il 5] ) U o L Lo [ RN NEEEN! [
1 | EMeTY
1 = — B
] ! 'L_L'L./ Nannofossil chalk ooze, pale greenish yellow
= -1-_|_J- ---Color change 1
i R S S iy Same, 1ight olive brown, laminae of pale
4 b= greenish yellow
- gl Bl -
—|—_I__I__I_/
1 fa
2 = o Forams and diatoms abundant, silicoflagellates
= _L_I_J_/ common [
2
- By TE:
3 _I_j:_L/
2] _L_I__I_
Y
- -J_ 1] *
4 '_L'L.J../
— -
4 [ ---Color change *
J3 - L Same, pale olive
§ A
ad 3 bl = L L]
= B8 44 -+
] 'g 3 £ I e
O |4 5 3 g ([ 0 B
S 5|55 1y
& |u|El8] T X .
3 = ] il Color change
Slelg|s] 14 [~
e [5]8 g 5; L Same, pale greenish yellow
& 128|387 It
S & J4tit0
3 '_I._::J_
N _1__‘_4_ *
7 .'L_I_'I_
6 - L - -I—_Il-
L
52 ([ s B
7 b k]
= Ll Same, pale olive, mottles and burrows of light
. i_._"l“* olive and medium gray h
150
7: .'L_I_'I_
1 [+
1
E AL
T
- _I._'I'_a.. |
s ] g
b O 7 P B
8—_ '_I_'L.L.' | Same, light olive, mottled
36 [t
= i by
- J-J_-'-- ---Color change
7 _I__I_.I_ |I Same, pale olive, mottled and burrowed
] _J._i_J_ A
1 _I_-I_
S Tl &y
CC ; c M la kM

I8
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LST ALIS

siTe: 157 HOLE: coRe: 15 Cored Interval: 135-144 m
AGE 7 ® HICROFOSSTL PHYSICAL PROPERTIES
5 nd/Pres
ZONE “2 é" § _§ E' Eu ci LGRAAPE values: Vaboratory values shown by triangles
o =zl S |s#|5 S| EIR
= (g2 = p-E- § E 5|g 2| 2= NATURAL GAMNA WET BULK DENSITY S contc vELOCHTY
v E SIBSIQ E = El= DESCRIPTION % CaC0; “‘“"‘“”'11‘;{“’ s S i ‘“;“:1 s oo 15 e i (km/sec)
o e ot B ] MOl o ot 0 e M Lo ol AR (N EERREEE! =i
. =
h I._"l"_l_'J
] |_"I',J_'l * Nannofossil chalk ooze, pale olive mottled with
= I__‘__l_j;: Tight olive brown
19 I_"I"_l_
g i St
13 el Forams gradually decrease in abundance. Diatoms
] I.-_l_-l-._‘/ abundant, rads and silfcoflagellates present
1 b
7 A
—l—‘-..l...-l_.d
3 ‘__I__l__l
E i i gl Same with pyritic gray streaks
2 t.a.t.:
3 i Vel
- 2 'L'-‘—-I-.J * \
por i 't il
1
]
j "V T
3 4
] e
1 i
- 4 |
w qE |38 :3‘;.1..."_:.1/ 1
S | § L 43
=) : 5 EJ 4 L._'t..i._j
- - B -
o '§ 3 § _:_:.J_:_‘_l
S8 g E e [ T
. § 28 3] 4 --~Color change
=2 |8 5 E 5_' :_l__l__i Same, very pale olive mottled with pale olive
Japy | '
3 s,
1
] Y/
6 L-..I_J-_I
0 .I__L.J_-I
5 N Soppein
] /
- 1"
7] 5 I.._I_-I--_l I
el
] i gt
?': t_l..'_:_l/
= = Gl
1
7 L
- L.'L..I..-I
E L-I_.I_j
p e Vs
-~
8 ] I_-L:-' JI
16+~ /
= *
- =, Strong st odor
B
- = B
L Sy -
L o
CC L APda (6




sITE: 157 HOLE : core: 16 Cored Interval: 144-153 m

MICROFOSSIL PHYSICAL PROPERTIES

AGE Abund/Pres

=] YGRAPE values; laboratory values shown by triangles

ZONE

SERIES

cEl8
S|
= NATURAL GAMMA
caCo (Counts/7.6 cm/1.5 min.)
o 1501 100 o’ 0L5 20 2.5 3.0 s 100

il | I ) B | 4 1 L 1 | | 1

» FOram

WET BULK DENSITY® GRAPE PORDSITY
SOMIC VELOCITY
lg/ee) 3 km/sec

DESCRIPTION

Foram

Nanno

Rad

DEPTH (Meters)
SECTION
LITHOLOGY
Disturbance
Smear Slide
Paleo. sample

UPPER PLIOCENE

Globorotalia limbata

3

|rll-l
e

Nannofossil chalk ooze, pale olive, mottled,
H.‘,S odor

Wﬁ?ﬁﬂ

FFE
N

Diatoms abundant, forams common, rads,
silicoflagellates, discoasters present; pyrite
framboids

bt

ik

|.

].

Same with gray pyritic streaks

savales e boa ey ety ualeag
1A P

bt

EE

l.

E-

LEE

}.

Digocaster brouweri

Pterceanium prismatium
EEE

Lt

\n
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o

F FF F
Fr—*r*ktrfbfrrrrkfrkrfr rr}frr}:}:rkrfr}rfr - +rrr}?rrrrrkr r}r
D e N

b EEE
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EEEEEE
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Same, very pale olive, common pyritic streaks

|.

FF
Hh
SES

AN EEETE AN ENE NS NN RN W
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Strong HpS odor C[MIA MIA M
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SITE: 157  HOLE: core: 17 Cored Interval:153-162 m

AGE MICROFOSSIL PHY SICAL PROPERTIES

Abund/Pres

ZONE

SGAAPE values: laboratory values shown by triangles

SERIES

.. Foram
Nanno
ad

WATURAL GAMMA WET BULK DENSITY? GRAPE POROSITY ™
CaC (Counts/7.8 ca/1.5 min.) lg/ce) s m:;ﬁ:{uﬁl
ne 1.0 1.5 20 25 3.0 0 14

DESCRIPTION 5 ;
PO S O Ll A S

Foram

Nanno

Rad

DEPTH (Meters)
SECTION
LITHOLOGY
Disturbance
Smear Slide
Paleo. sample

UPPER PLIOCENE

Globorotalia limbata

LSTALIS

kI
]

FF
ey
e

Nannofossil chalk ooze, pale olive mottled to light
olive brown diatomaceous, rads, forams, and 7
silicoflagellates common

FF

FF

F

!
EEEEEEE

H
~

L]

N RO E RSN R0 AN 0 o AT S RU S A A AV S 0 W RT A ST A SV Ar ey WA
TFF
FEFE

FHEE
N

FF

o
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-
W

Increase in abundance of forams

T

l.
LhbbEEEE

FEEF
hhERE

F
e EE

B
ir

Digcoaster broweri
[0

Pterooanium prismatium

F

Fr

U
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=

FF
FiE

FF
LhE
=

L=

Same, olive, mottled 1ight olive
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N
H
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bEE
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SR SH

-

{3

pandl e v b beaa gl aleseslanualy
LI
i

HHEHE

---Color change

Same, light olive, some pale olive mottling,
strong HZS odor

-
FEH

|_

F

Glauconite present

I.
FHEEE

8
P

I.
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=
>
=
=
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Cored Interval: 162-171 m

18

CORE:

157 HOLE

SITE

SITE 157

T 7 4 g i i 2 Y $ _*
23]
g ]
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2 g
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M : £
il m.m =]
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SITE:

157

HOLE: core: 19

Cored Interval: 171-180 m

AGE

SERIES
Foram

ZONE

Nanno

Rad

DEPTH (Meters)

SECTION

Disturbance
Smear Slide

Paleo, sample

DESCRIPTION

MICROFOSSIL
Abund/Pres

.. Foram

Nanno

8

o
o
(=]
=4
w

PHYSICAL PROPERTIES

YGAAPE values; laboratory values shown by triangles

NATURAL GAMMA WET BULK DENSITY®
(Counts/7.6 ca/1.5 min.} {afee)
1

X 1.0 1.5 2.0 25 3.0
P | L |

GRAPE POROSITY
14

50 100
11111111

SOMIE VELOCITY
{km/sec)

1

UPPER PLIOCENE

Globorotalia limbata

LOWER PLIOCENE

G. altispira

Dipooaster broweri

Spongaster pentas

(TSI TR )l

T
G

FH U THOLOGY

rTEEnET
HFFEE
FEFHERH

I.

F
e b el e b =

Lan]

FFFFF
|.
ks

w
I AT NN A NN AR N AN Tl AR Rl U EN N VAN F TRl E NS el PN B e
FEEEEE EEECEEET EE

(=]

|

FEE

oo

EREE
l_
iy
-

AR AN AN A A A A

|-|-I.I-|.-}~LI-L- I_L.I-LI-LI- Ll-L I'.'L{-]..I-I..II.-I_}"L

hhF

F
I-tl{l{}-l_ L

FFFFF T
HEEE
i-ll:l-l..l-}l.-.i-l-!-l_

|
?.
L

FrrF EREET
FEFFEFEE
L h.h-h.'-b ’-I. l-L’-L.I-ll_l-

NG

(=]
(]

FF
{J

Nannofossil chalk coze, greenish olive, mottled
and streaked with pale olive and pyritic medium
gray, H,5 odor, diatomaceous, rads and forams
common, silicoflagellates present

Same, mainly pale olive, gray streaks

~-=-=Color change

Same, 1ight olive, streaks of pale olive, local
concentrations of pyritic gray, HZS odor

Glauconite present

—a

A M

0

—4
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sITE: 157 HOLE : core: 20 Cored Interval: 180-189 m
v MICROFOSSIL PHYSICAL PROPERTIES
A g @l e %’_ Abund/Pres i
ZONE | & 5 g2l e E[e GRAPE values: Taboratory values shown by triangles
£ =l S 275 5|5|2
= |egle @ 2 [Sls5g = NATURAL GAMMA WET BULK DENSITY" GRAPE POROSITY SONIC VELOCITY
» | B 58l g S E s E§ DESCRIPTION % CaC03 (esinta/d 6 cof). 5wt} ta/cc) 5 (kn/sec)
- wlm| = |2|Ew= 501 100 xo 1.0 1.5 20 25 3.0 50 w1
e et S I L O O L ) i =i S Lititgd R S|
4 | eMpry
a
&l 13
w |’ N
AHHHERRR R 1
8 |% - - ‘f‘_;_‘" Nannofossil chalk ooze, pale olive, slightly
= |8 5 7 - mottled, streaks of dark gray, diatomaceous, rads
o |w E 4 5 EMPTY and forams common, silicoflagellates present
& E 8 g, J _|,.i_|_
= |§|818| 2] o
b Bl S 12 'L_I.'L_-
LD = :‘L..L'J“__
s I Bl Ry
4 k-
] ._'t...n..J' ---Color change
=2 Same, darker pale olive
ceC | b=, =i Same, yellowish olive gray; rich in forams,
4L * |+ | glauconite present

L8
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sITE: 157 HOLE: core: 21 Cored Interval: 189-198 m

MICROFOSSIL PHYS5ICAL PROPERTIES
Abund/Pres

o AGRAPE values; laboratory values shown by triangles

ZONE

SERIES

.= Foram
nn
ad

= NATURAL GAMMA WET BULK DENSITY"
Cat0s (Counts/7.6 on/1.5 min.) {atce) GRAPE P‘nmsm mi:n mggm,
50| 100 xo’ L0015 20 2.5 3.0 50 00 14

1 | 1 1 1 | | | 520 20 I I | 1 1

DESCRIPTION

DEPTH (Meters)

SECTION
Paleo. sample

Foram
Nanno

Rad
LITHOLOGY
Disturbance
Smear Slide

LOWER PLIOCENE

LS1 LIS

FFF
!

Nannofossil chalk ooze, pale olive mottled darker
pale olive; H2S odor, diatomaceous, forams and g
silicoflagellates common

FEF
i

FF
i
S

EEREEEE

l-I-.
™~

~a

Discoaster brouveri

EEEREEE

B

wd

el v teerabiea v ke st ty vtaaaelassa Casaadrvan T ppaalagag

FFFFEFEFEFFE

FFEFF
K I'}Mi‘l]'?-l'}-l'*‘l'I-F'.r :
R
e

Lltiap

oquadring a

[

FEFFF

EhREEEEEEE

bhE

Glob
Spongaster pentas
bbEE
N

Reticulofenestra pseudowmbilica Or Dissoaster brouweri

EF
N

FEFFEF

FF

(=]

Y
I_

EEE
oS

FFFFFFF
3

'}

Kht
S

- Same, mottled pale greenish yellow and olive gray;
HZS odor L

FFFFF
HhRFEERRE

NI REENN PN SRR NS N RN NN

FFFF
FEELE

I.

FF
]_
bt




Cored Interval: 198-207 m

22

CORE:

HOLE

siTe: 157

SITE 157

0
1
2
3
~4
5
-6
-7
8

1.5

SONIC VELOCITY
(lm/sec)

100

GRAPE P‘?MITI'
50

:
= =
W : E 24
&
f 3
r -
3 e |
LI
m m.m..m-
s mull —_— e F LRSS
s ¥
i 3
GE| Py T v o]
£5ouuen 5 27 = —— -= —= L £
22 Wedog ™ 7
32 ¥
% -
S5 = 2
- | 2k 5 5
=3 5 H 5
E | zf E .
2| » . 3
& | Zs 8 5 s
8|dwes “odjeyd »
wﬁ_—MMm&Em * * * *
aouRqIMSIa NFF-1~, ~J——1_ T~ ~N———F-—-——————c————-————————
i B s e Py o B P TR B e e e e M e F L P P LA A i e R F s P fe P P M P el P TS et L P i i
soonoun et T A A A A A A
LL._L;LLLL ._._._._L.._L.._._._._._._._L.__._._L.._._ [ [ L S S o | I_L._LL._.LLLL N BBV
[VOTRES o~ [ o | - | = A Raaamsanar S
ﬁm._mﬂm.__z_:._._.&wc ! |H ! L.. T 9__)-_ T _...._u..-__._..___.ha T ____,._D T .-.._i 9_.u T o
d Pey epqued aezevbuody
s w ouuen IBMOS] JB1IPCO8T M0 DoRpRqumopnssd pajpeuafoinerisy
m ™ weJdod papders]o vuzapombogoln
S3143S INII0 1T ¥3IMOT

89
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sITE: 157 HOLE: CORE: 23 Cored Interval: 207-216 m

AGE MICROFOSSIL PHYSICAL PROPERTIES

Abund/Pres
=) BGRAPE values; laboratory values shown by triangles

ZONE

SERIES

RATURAL GAMMA WET BULK DENSITY®

caco {Counts/7.6 cm/1.5 min.} (g/ee) GRAPE "?“““" sm:::'}:':‘nc}m
501 100 xo’ L0015 20 2.5 3.0 50 10

Pu'l I 1 1 I 1 ) | | I I |

DESCRIPTION

DEPTH (Meters)

SECTION
Paleo. sample

Smear Slide

Foram
Nanno
Rad

0

L .. Foram
a
R

LOWER PLIOCENE

Globoquadrina altispira
Retioulofenestra pseudoumbilica Or Discoaster browveri

LST ALIS

F F H LiTHOLOGY

I..
1 |-l I-I }-l
S Disturbance

Nannofossil-foraminiferal chalk ooze, pale olive,
mottled Tight olive gray to medium gray, HoS odor, P
diatomaceous, forams common, rads and silico-
flagellates present

hEF

I.

k
R

LE

i.

A

Nannofossil chalk coze, pale greenish yellow,
mottled and locally burrowed

FEE

L

b
AARAAAAAAARAAAAAAARARAAARRF

b

Same, alternating very pale to pale olive,
mottled, burrowed

FbbEEREEERRRFEEREEE

LEE

Spongaster pentas
-9
FFF
HE
i

l.

o

=~
bosaa o g s teaa bty boar et oora Yo opaleonatossadossa e lyssslograligny

|
'F—f.
i

Local gray pyritic streaks

EE B
]

-~

bt

FFFF FFFFFEFFFF FF

oo

paaala s laaa

Kk hRRREEERRE R

Shs

|,.

EEF

(o]
o

FFF
HhF
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w1
=2
=
m

y—
v
=

HOLE: CORE: 24

Cored Interval: 216-225 m

SERIES
Foram

ZONE

Nanno
Rad

DEPTH (Meters)
SECTION

LITHOLOGY
Disturbance

Smear Slide

Paleo. sample

DESCRIPTION

MICROFOSSIL
Abund/Pres

. Foram

Nanno

PHYSICAL PROPERTIES

“GRAPE values; laboratory values shown by triangles

NATURAL GAMMA
(Counts/7.6 am/1.5 min.)
3

1

o

1.0

WET BULK DENSITY®
(g/ec)

1.5
|

2.0
1

2.5
|

3

GRAPE P‘lIIIS[‘I'\"

50
I

SOMIC VELOCITY
100 Unisec)

LOWER PLIOCENE

Globoquadrina altispira

ter browveri

biiiaa or Di

Spongaster pentas

a1

Reticulofengstra p

W

111|l_|_|_1||||1|l||r||||.|1[|||1i|11_r_|n.|_|_lxzx.l
FEFFF

1
F
E

2
i)

Y

{4y

FEF
hEEH]

FEFFFF,
UL
=

s

FEE
~

FEEEEEEE

FF

MENE NS NWEN

Hg

F

i

CEEER
Iﬁﬁkrﬂ- FE

[=]
o

FF
bl

F

Nannofossil chalk ooze, pale olive, HpS odor,
diatomaceous, forams common

Same, slightly mottled grayish olive, gray
pyritic streaks

Same, very pale olive

Vertical burrows 3-10 mm across, 10 cm deep

Same, 1ight olive, vertical burrows 5 mm across,
upto 2 cm deep

—1

LST 4LIS



(49

SITE: 157 HOLE: CORE: 25 Cored Interval: 225-234 m
AGE A MICROFOSSIL PHYSICAL PROPERTIES
5 = Abund/Pres
= ZONE © é § h=] E' E[ 2 BGANPE values; labaratory values shown by triangles
7 =g 2 |33 5| 5|8
x E|2 Il= 2 |58la w|= NATURAL GAMMA WET BULK DENSITY® GRAPE PORDSTTY SONIC YELOLITY
B I8|ElglEfG = |BE8 DESCRIPTION % CacD; (comtai? 6 /15 wi.) twc) : G
SlZl2| &R S [S|ns 50 [ 100 x10 0015 20 25 3.0 50 100
m|=|xe| a | vy Py AT " I 1 I 1 I ~0
- *
| _: .
] &
B
= [ e L1
B TV *
o ¥ S
~ _l_""_l_ Nannofossil chalk coze, pale olive, mottled and
2_‘_ X burrowed, local gray pyrite streaks, diatomaceous, 2
- -'-J_—L forams and silicoflagellates common, rads present r
o
= g e
] B
3 g gy =
3.:‘1_J_|:_|_‘:‘ 3
| T [
- 2 B[] 1.9
g pe --~Color ch
o ==Color change
g 3 Eds Same, very pale olive, mottled, horizontal and g
g " j 3 -l-J_-l- vertical burrows 5-20 mm in diameter, spots of
o &l Hgph o gray 4
Wi | d =t =" %
5 §' E § - ‘J-_I..-'LI
8 3|32 3 b
pmcrill L ?’{ 2 ___'_LJ_J_
T | & § 2z ] 7 Sl
(815 1 |t
[+ < 4| = = P Wit
] FAR: 5 A
2 g 2 E: > et | | .
E B
= I L U S
R 4 =)
?; 4 [+t Vertical burrow 12 cm long, 1 cm diameter,
o 4 gL | pyritic concentrations 1-3 mm across, and in
:|__|_LJ"_L ¥ thin streaks - -
6 _'L_i_‘_llj
E [ ol 1
B 1 Same, pale olive
] J__I_'I__L
3 G B J:
: of vl om
= bl -7
31 Fi=, 1]
] pel el 8
L]
cc _I_i.-l-. *| * amicle L

LST ALIS



SITE: 157 HOLE: CORE: 26 Cored Interval: 234-243 m
AGE »
v @ MICROFDSSIL
s g e E i PHYSICAL PROPERTIES
& E _ 8 % ;-ﬁ- 3 E g “GRAPE values; laboratory values shown by triangles
= o =2 a g SlE|2
|58l 5 2 |28 2|2 " v
o ol = & g2 NATURAL ]
Sl elgl S = |Blg DESCRIPTION b
5\5|3|58 E [BEz % C;qua (Counts/7.6 on/1.5 min.) {o/cc) SRIPE POMEITY SONIC VELOCITY
RS i |, . Joo X0 1.0 1.5 20 2.5 1.0 50 1 (o)
] L L o
T S R Kl | | | I Y
1 sl
. '_I_'LJ_ Nannofossil chalk ooze, stiff, pale olive,
Y ST slightly mottled, few gray streaks, forams and .
11 o By diatoms common, rads and silicoflagellates present
14 =+
3 l-_:"—J-
= t_l__l..:: 1
o ] 2 el |
4 = * 3
3 it ame, very pale olive
24 I._-:_I_-L—J-—-
2 l".l."‘j
3 i._l_.A.J4
1 =
1 =4 ---Color change
7 i Same, pale olive mottled light olive, burrows
3_'_I'_|.'.__|. up to 1 cm diameter, not stiff
1 e,
3 Li"': Same, stiff
i e
B Bl o
:§ 9 3 L_L‘J_J f
[ g 'é 4 o g |
5 _% 3 ] I._-I-_]._J.L Same, burrowed, one burrow 10 cm long
o |3 § 1 1 Pt
S |5|gla| I
5-J .E E 5 3 l—_l_'l__l.
o b 2 | Sty Same, very pale olive, burrows 5 nm diameter
o g 3 8 53 i iy BTl filled with grayish olive
= §. & 4 ==Y ---Color change
b B 3 'E ;3,- J4 [~ Same, greenish gray g
o 4 f= Siegptl
o § 4
& 1 o
2 = L_‘_iJ._J_ Same, mottled very pale olive, stiff
L= |
3O e
O ey
B I-I-_l._-l'
7 A i |
15 4
A ] (s
7 L"'_‘-"'
- i
1
i I Tl Sy w0 .
___L_I.._LJ Broadly lTayered. Diatoms abundant
4 b
8] ,;"'t"| HZS odor J
16 1.:.,1..::
i [ g
] 1..""_4...::
] '-::-‘__L
.I...‘L.a._|
¢C: [Faz gl
) * clalalMiale

€6

LST ALIS
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w
43
m
—
wun
-

HOLE: CORE: 27 Cored Interval: 243-252 m

MICROFOSSIL PHYSICAL PROPERTIES

Abund/Pres
=] %cRAPE values; laboratory values shown by triangles

ZONE

SERIES
Foram
Nanno

.« Foram
ann
a

WATURAL GAMMA WET BULK DENSITY®
CaC (counts/7.6 ca/1.5 ain.) {a/cc) SARE FOMIITY SOMIS YELGKTTY
50 2 100 X0 1.0 1,5 2.0 2.5 3.0

DESCRIPTION
50 100
W B  FE] CO (e i i | O —0

DEPTH (Meters)

SECTION
Paleo. sample

Disturbance
Smear Slide

Rad

LOWER PLIOCENE

globoquadrina altispira
Retioulofenestra pseudowmbilica

Nannofossil chalk ooze, soft, pale olive,
slightly mottied L

Diatomaceous, rads and forams common,
silicoflagellates present

FEFFEFEEEEEEE LITHOLOGY

FEERERERRRRE
) B P o ) = Sl ol I el il M 5 I 0 ot S I M e B g B D oy IS

| 8 ] o O A o o 1 e e 7 o

| ol
hhE

I.

FhbbEEREREEEE EEEF

wl

TR NN R SR CAN NS RN RN NN SRS SN S Y
"

-4

Diatoms abundant

Spongaster pentas

FhEFEEEREREEEE EF

i.rf_rrrrrr'rrrrrrrrrl
i

—6

i

I_
LLLL

Same, very pale olive

i

i.

17

-~

pyritic streaks, HES odor

Same, pale olive, diffusely bedded, mottled; some 1

FEERERRRREE

bhEERREREEREE

t_

'F

LHII|1||1.n||i1|.1_||1n|_|“;|
| P o v o Wt ol o el Y O e ] el o

1

-9

l.

8
[
K
g g gy gl W 1 W W ol My ) ) M 8
5
=
o

LST LIS



HOLE:

Cored Interval: 252-261 m

AGE

ZONE

SERIES

Foram
Nanno

Rad

DEPTH (Meters)

SECTION

f LITHOLOGY

Disturbance

Smear Slide
Paleo. sample

MICROFOSSIL
Abund/Pres

£|8

(-

.. Foram
a

CaC0y

MATURAL GAMMA
(Counts/7.6 un!.f'l,s min.)
50| 10

L L

PHYSICAL PROPERTIES

3GRAPE values; laboratory values shown by triangles

WET BULK DEMSITY® GRAPE POROSITY SOMIC VELOCITY
(g9/ce) :H (km/sec)

1.5 2.0 2.5 1.0 50

e ey | Prirragt

[

’.
F

I.

F.

Nannofossil chalk ooze, pale olive, slightly
mottled, diatomaceous, forams common but reduced
in abundance, rads and silicoflagellates present 1

{E
I.-(

I.

Fg_f

FHE

EEEE TN YN
]..
ErEE A

FEF
I.

l_

Same, Tight greenish gray

L]

Lovaalosealse gy

|

i
FEEFEE

GLGG
Il

K

L]

FF
i

Same, stiff where least disturbed, strong st
odor

HE

FFF
|.
EE

S6

LOWER PLIOCENE

Globoquadrina altiapi

Reticulofensatra peeudoumbilica

Spongaster pentas

C. trisorniculatus

[EREE RN RWNEE AR NN STy

(=

-

oo

wn

FT
F

FFEFFFF

i

|_'

FFFF

l'—l—'
HE

FF
R

HE

TR

l.

AR

}.

E

i

f_

FEFF
EE
"HEE

}.l..l.l-.l

}.

EHEF

L

MENI ENETI EUENE PR BN N

8
FF
[_

RFFFREF

[

K

'+

Mottled gray pyritic areas

8
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e
=
m
et
W
-~

HOLE: CORE: 29 Cored Interval: 2§1-270 m

AGE MICROFOSSIL PHYSICAL PROPERTIES

Abund/Pres
El 2 BSRAPE values; laboratory values shown by triangles

ZONE

SERIES

e
(= 4
s|s

NATURAL GAHA
DESCRIPTION % a0y {Counts/7.6 cn/1.5 min.)

3
0] 1.0 1.5 2.0 25 3.0 50 100
20, 190 Loy o i B LLLtlant

L]
WET BEI;F:E“I“ GRAPE PORDSITY SONIC VELOCITY
1 {km/sec)

Foram

Nanno

Rad

DEPTH (Meters)
SECTION
LITHOLOGY
Disturbance
Smear Slide
Paleo, sample

LOWER PLIOCENE

2
<
-
-

r_
!-I_I-

Nannofossil chalk ocoze, light greenish gray,
local stiff areas pale olive, diatoms abundant,
forams and rads common, silicoflagellates present

- l_.
LI-I-

|
G
Ll-I-I-Ll-

FEEREREE
sy
BT HE - S~

F

* Clay present

|
b
y

Same, gray pyritic areas 2 mm thick, pale olive
beds 5 mm thick

FERE
hEEEE

IIII‘?IIIIII’III'IIJIIIIIIII.III’III![IlIiIIIII
it
Ay

*I-

Same, pale greenish yellow, HaS odor

FF

Spongaster pentas
(=]
[¢)
FERF

Globogquadrina altispira
Ceratolithus trisorniculatus

LST LIS




SITE: 157 HOLE: CORE: 3 Cored Interval: 270-279 m

AGE MICROFOSSIL PHYSICAL PROPERTIES

Abund/Pres
=) SGRAPE values; laboratory values shown by triangles

ZONE

SERIES

. Foram
nn
ad

NATUSAL GAMMA WET BULK DENSITY®
(aunts/7.6 /1.5 min.} {afcc) SR EReSEIY smlf- :z‘:?]:m
10 1.0 1.5 2.0 2.5 3.0 50 100
200, 190 L [ - peiitee

DESCRIPTION

DEPTH (Meters)

SECTION
Paleo. sample

Smear Slide

Foram
Nanno
Rad

LOWER PLIOCENE

F | LITHOLOGY

FEFH
F.FPP}'!-P,F H
—~-—1 Disturbance

Nannofossil chalk ooze, 1ight greenish gray to
pale olive, diatomaceous, forams and rads common, 1
silicoflagellates present

. altigpira
E:

FFFFFF
HEERE

I.
A

Same, 1ight greenish gray

FE

13

Same, very pale olive

FINTEEE SN N T NN W ST
ra —
I_
FHE

Spongaster pentae
w

w ]
FFFFFFFFFRF
R

I —

FFF
Lt

wn

NERH NNl ST SR E NS CNS TN SWE
|

TF
FEFHE

FEE FEFEEEEERE EEE

Light olive burrows

Ceratolithus tricornioulatus

FEFF

Globorotalia tumida

?.

Same, 11ght greenish gray, HzS odor, stiff in
undisturbed areas, local mottles to 1ight olive

“FF
FFTFF

[
FEHE
A H—HHH—F -4

Stichocorys peregrina
FFF
=

e |
AN NN TT N NSl NN SN

T
"

FEE

L

EEEFEEEEEE

|.

(=]
[x]

‘FEFE
}.
b

L6

LST ALIS
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SITE: 157 HOLE: CORE: 3] Cored Interval: 279-288 m
AGE ':.,: o Thcp,qdﬁrgpssu PHYSICAL PROPERTIES
- und/Pres
ZONE % 5 8 'g g E] o BGRAPE values: laboratory values shown by triangles
& =i S |82® JHE
o ele T|= © [5lslg [ NATURAL GAMMA WET BULK DENSITY®
a|8lglslElE E [BEE DESCRIPTION X CaCOs (Comts/1.6 wy1.5 .} (o e songe vy
L —_— = o 1.0 1.5 20 2.5 3.0 50 100
E[=|x| 8| --'_'T—‘V'“- ) [T ] | EEENNENE
4 |, k=
1 [t
e I Nannofossil chalk coze, stiff, very pale olive,
N few gray streaks, diatoms fairly abundant, forams
T and rads common, silicoflagellates and sponge
] spicules present alp
1 EMPTY p
. A el ol
7 _t..i.j Same, pale olive
24 LT |
2 (9] Byl I
- I S|
- 2 __l__l- AP
E _.l._""::
] —_I_—J-—_‘ * ---Gradational color change to pale greenish
3 1 i) yellow; gray burrows 2-5 mm across
4% P St Oy
= _'L_L'I Same, pale olive mottled very pale olive
1 =
1 P
% 43 __l.j:_l I
w Slel4d [
SlEIR|E ] _n__L_l..l_
g <£; g’ 7] I__Li_lhl_' -
= |2 § 4 e K P % AlP
o ':‘é 8w ] I -
e |b8|lel|® . 3 Nannofossil chalk ooze, stiff; where least
w _§ A8 & F— deformed, nanno chalk, 1ight greenish gray
g ] § ,§ 5 ] - mottled to very pale olive, local gray burrow o
= 5| ?3 14 i fillings
ta -1 o
E ] it I Diatoms abundant, rads and forams common,
L by Y silicoflagellates present
1 == Alp
6——— T—— I
1=
7 —t * Volcanic glass present
15 E= T
H B f
] —— ]
- r I
: i : i =
i~ ==
=
3 B
: ' n 'l -
B - 'S = 'S
1 i i
i L
CC = | +|*| yS odor Afplales

LST ALIS



SITE: 157 HOLE: CORE: 32 Cored Interval: 288-297 m

AGE v @ MICROFOSSIL PHYSICAL PROPERTIES
s & = und/Pres A
ZONE g e E% £ Elo GRAPE values; laboratary values shown by triangles
vy =|m m| E
bt ==z © |=»n 3 CleElR
—_ ol < |8 o| m |
e | E 8 |:I_: = 2 S5l wil= NATURAL GAMMA WET BULK DENSITY? GRAPE POROSITY
= SONIC VELOCITY
G lglgle|BI5 E |BEE DESCRIPTION ¥ Cac0s o afisan) e e s
e e = ) e = ) ulmn.:['o R R B | i i i T 0
1 ]
= : — Mannofossil chalk, yellowish gray, diatoms
- n abundant, forams and rads common,
11 2= silicoflagellates present w
| 1 e ” ---CaJor change to 1ight greenish gray
] == ---Color change to very pale olive, slight
] 1 -I— H25 odor
T |- "
N T
2:. n : 1 x I
2 I L 1
32 L 1 I 1
— 1 1
x I "o o 1
: L : ' s 1
K B o e * AlM
1 i * Same, yellowish gray
1 L
7] L 1
1 B= i
E 13 : = L]
w Y1844 B
AR IR ===
o o | W = 1 1 AP
S E g " T
= a. T 1
= [3]E]=| 1 =4
e |35 1 B2
A HEER ==}
S22 E=
4 |ty - 1 L T
£ . =
< 1 ="
-1 1 1
- 1 I
6: == % 4 AP
2 L
3k ===
1 = g
15k ' o T
= b= I
[ s s
4 — *
= 4 1 X I * AP
-1 1 1
85 ==
3 =T
:6 n i - 1
-1 1 1
1 =
1 i 1
7 TR
] T = L.
ra—
) = i Alp|alm

66
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SITE: 157 HOLE: CORE: 33 Cored Interval: 297-306 m
AGE v & MICROFOSSIL PHYSICAL PROPERTIES
ZONE o ol ‘EJ Abund/Pres
v N g 5 E g E E|l ScoapE values; laboratory values shown by triangles
el =iz S |87 ClEIR
&gl ZElEl 2 |58 g 2|2 |* NATURAL CAMMA .
T T
» ElgB SR E B gle DESCRIPTION % CaC0s (Counts/7.6 cn/1.5 win.) e SRAPE: PORGSITY SNy
w|Z|xe| o |rn — |owna 50| 100 1o 1.0 1.5 20 2.5 3.0 50 100
. — : bl | I | | | | Lirj il
1 == AP
A n 1
il oo * Nannofossil chalk, pale olive grading down to
1 I E— 1ight pale olive, H2S odor, diatomaceous, forams
1! = and rads common, silicoflagellates present
"_’ o : 1 I
1 =490
s I P =
_ 1 1
49 1 Il
i 1
1 ' I
-1 i 1
2 e $
] 2 : 1 : 5
-1 1 1 !
- A
B AlM
4 B
s I
7 [— *| Same, burrows are dusky yellow
] 4 = i % |
: < i I 1
g -1 I . I L 4
& b 3 TR i ot Same, pale olive mixed with medium 1ight gray
wi S E 44 B in 5-20 mm beds and in burrows. Zone rich in
o] 1 it
u%_g% 1 et pyrite
2 5 H 1 Same, pale olive
- |z]8]|A I L
= § B s i : : : 2 l Same, yellowish gray
S 238 9 =
g .§ B —§ 5-_‘ 1 1 :
= |5 :.6 § :4 =
AR =
- 1 'l p
© 8 [ e 3 AP
7 1 1 E
6 ] - _:_ - *
1k r— o Same, light greenish gray
&l 1 : -
4 oo e =
PPE=
?__ -:- M . I 1
] ==
= 1 = 1 *
7 I 1 )
: A1 . A 1 —I— ﬁ P
3': e Same, yellowish gray
- . A
16 —— 3
N . 1 . 1
— 'l I
: ' = I 3
1 E = = 1.4
I > i et -y
cC ==— *|*| H,S od
B — & or APdA (s
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HOLE : CORE: 34 Cored Interval: 306-315 m

@ MICROFOSSIL
AGE E & u:'?' Abund/Pres
ZONE | & 5 1812 El El e
@ =zl 3 |55 SIEIB
ACERE S EREEE 2|2
R B = BS R DESCRIPTION % CaCl
'22 na : Emn— Ll anill!{u
E N * CORE, CATCHER
5 & P15 Nannofossil chalk, pale greenish yellow, HpS
= — odor, diatoms abundant, rads and forams common,
=] § silicoflagellates present C |G
S 5]3l%
z |§|E|F
e 8 E £,
3| %]
=1 S
HOLE: CORE: 135 Cored Interval: 3]15-324 m
AGE E @ I\LIbCRU;fE;SS IL PHYSICAL PROPERTIES
% nd/Pres
ZONE % S 3 g E Eu =) SCRAPE values; laboratary values shown by triangles
£ = zl S EE a g E E
_— m
x || 8 ZIEl 2 |58ls e NATURAL GAMMA NET BULK DENSTTY® SN RS TEY
4| s|ElelEG £ 288 DESCRIPTION 3 Cac0,s PO Ly B . s v
HE w o] = [|£ o 2.5 2.0 5o 0 1 1.8
L= aj;n =2 |owvna 50| 100
1id 1 T T I I | 1 | 1 —0
-4 T - -
w . 1 p——
e £ 1 == Nannofossil chalk, yellowish gray, slightly
(= = - ol — 1L mottled, diatoms, abundant, rads common, forams, 3
= g _§ . N T silicoflagellates present
=t E E § N o ---Color change |
= - F— -
&5 " § A ] ek Same, pale olive, gray mottles and burrows
z (%% |s] I BEE=
s | & " —
cc Same, pale greenish yellow alelale I_
2

101
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SITE: 157 HOLE: CORE: 36 Cored Interval: 324-333 m
AGE v -t »:‘Lcuﬁ'%c:’srselsL PHYSICAL PROPERTIES
ZONE g 5 qé ﬁ E' £l o SGRAPE values; laboratory values shown by triangles
£ =g 2 |§2* qHE
o= ele =] © |E=|sls w|= NATURAL GAMMA WET BULK DENSITY®
g lslelslElG E B2 DESCRIPTION % CaC0s (Gounts/1.6 G5 win.) (s/ec e I Sig VELOKITY
c| = = | i V= 1o 1,0 1.5 2.0 2.5 1.0 50 100
= ealien oy, =k jOalRe w130 iy I EERNEREN| L1
E EMPTY
o -
R =1
1 |
b Nannofossil chalk, 1ight greenish gray to
g 1 — yellowish gray, diatoms agundant, rads common, g
& ] * forams less common, silicoflagellates present
w |o|%|2| 3
Z (3]s E ]
[ &) g R -
= 2| 2
= |3 o 2 L
[= 9 = E ]
e (& ]
S HEEIEE
9 ~
= 13| (3] ]
3: Same, yellowish gray, local gray mottles
—- 1 1
n 1 : 1 :
:3 1 - 1 -
4 r— [
N s
il —
m i i
cc N *| *| Same, pale greenish gray, HzS odor AMIC M

-4
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SITE: 157 HOLE : CORE: 37 Cored Interval: 333-342 m

€01

AGE E - %CR%FOSSIL PHYSICAL PROPERTIES
B res
ZONE Z > 3 5 Ll PGRAPE values; labaratary values shown by triangles
bt g = 8 éﬁ_ 5 S| € B
w = = wi ==
= |ele = g % 'g P 8 2] 2| = NATURAL GAMMA mni.uﬁmm' GRAPE PORDSITY SONLC VELDCITY
» | Slglglsle E |BEs DESCRIPTION 1 CaC0s Comts/76 S e : - (hasec)
SlZ|| sl T |5wa 50| 100 L T k| NN NEEN —0
" [E | | 1
] EMPTY
w
& " é 8 'i
=) i 3
o Bl 31
E o 3|2 1:1 Nannofossil chalk, yellowish gray, mottled,
DRI diffuse areas of 1ight gray
e | 2= ]
a | &y — 1.5
L |48 a e Same, pale greenish yellow, slight HpS odor
cC i Diatoms common, forams, rads, sﬂicolz"iage'!'iates
F *| present AP|CIM
SITE: 157 HOLE: CORE: 38 Cored Interval: 342-345 m
- MICROFQSSIL
AGE ;‘ﬂ,\ il %’ Abund/Pres
ZONE g & |2=|E E[2
4] ==l o |s|l#l3 SlElR
zlelel =18 2 |§lsls 2| 2=
[ =4 frommg =S| ®
3| 2lElslElG £ (BEE DESCRIPTION % Cac0;
Llc— z > C’ a : b ek a- Ll lsnl L .llta
wi ]
2 |sls q | ewery
S (§[E[F]
— % ik ] ! v Calcareous chert, hard, conchoidal fracture,
= |3 §- 21 . | mottled bedding, moderate to 1ight olive brown; AlM
el % 2 1 chalk, pale olive (all fragments)
o B . -
a |..] = ]
S | 9s Calcareous chert, as above, local bioturbation,
ce il b abundant microfossils AlM
w | Diatoms absent, rads in trace guantities AM|CIP
SITE: 157 HOLE: CORE: 39 Cored Interval: 345-350 m
T MICROFOSSIL PHYSICAL PROPERTIES
AGE E e % Abund/Pres
ZONE Ty 5 ==l El e *GRAPE values; laboratory values shown by triangles
vy E ci= m m| €
Lt =|=Z © |®wuvan clel®
® el =2 2 g 5l g 2|2 RATURAL GAMMA J
WET BULK DENSITY
“ |8 sl= E E § G E% DESCRIPTION % CaC0s (Counts/1.6 cu/1.5 ain.) {a/ee) SHE TIOLIY sonc vty
El=|x| o ;| T |[Blvla 50| 100 x10 1.0 15 2.0 25 3.0 50 100
W P} (W R S B | | 1 | B I I |
3
w 3 | EmeTY
& |3 E - — AlP
4 =
= E z =5 + | Nannofossil chalk, yellowish gray to pale olive,
= [3]z& 3 R mottled and burrowed
o 2 g— l— _n_' 1
wi b ip] 1 o—-
o | = 1 === CORE CATCHER
= ulg < el
——ii |, Forams present, rads and diatoms virtually absent
CC F== |+ |+ | Nannofossi1 chalk, pale greenish yellow, HpS odor;
2
= calcareous chert, hard, mottled, pale greefish cC 3.8
yellow, pale olive, yellowish gray, erate olive
brown, local gray streaks, bioturbation, forams AP

LET LIS
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CORE CATCHER

Calcareous chert, light olive gray, interbedded
with chalk limestone, yellowish gray

SITE: 157 HOLE : CORE: 40 Cored Interval: 350-359 m
A MICROFOSSIL
AGE g il %" Abund/Pres
ZONE | & = 9|2 E Ele
a =z 3 a2 SIEIB
AEERE S EREEER 2| 2|=
v Slslglyle = 2= DESCRIPTION % CaC04
S| Lt g -_— = ™
Z|Z|le| vl = |alun|o “'50“](
L . ]
gIRIE | T
9 § § El EMPTY
& - & 17 CORE CATCHER
w |3 =
a “‘ “.’ ] Chalk limestone, yellowish gray; and calcareous
% &= e chert, yellowish gray to light olive gray.
cc . mottled, laminated
E— d Forams in limestone, but no rads or diatoms
SITE: 157 HOLE : CORE: 4] Cored Interval: 359-368 m
) MICROFOSSIL
AGE 4 olol2 Abund/Pres
ZONE | & > |o|s|g Elo
bet ==z 8 |&lFIS SlEIB
Lad — (Tal BTy L= =
- ol = |2l| . o| m |
x |E[B == 2 |38g =
= ool = [BlgE DESCRIPTION % CaC0y
S5lsBlwilal = l2Es
2| aln = |[auno ) l51:)II ‘II
1 | ety
] =
ﬁ ,g -] p
(%] g E ]
= 11 Chalk limestone, hard, fine grained, cherty,
= |3 3 e yellowish gray mottled moderate olive brown and
= |2|F 14 B= yellowish gray; chert mottles moderate olive brown
w38 5 Chalk, yellowish gray and 1ight olive gray
% i [ ] Calcareous chert, pale olive
= |9 |= cc — Chalk, yellowish gray

LST LIS



SITE: 157 HOLE: CORE: 42 Cored Interval: 368-377 m

AGE s @ MICROFOSSIL PHYSICAL PROPERTIES
e W =l Abund/Pres
ZONE k] E e § 3 El © SGRAPE values; Taboratory values shawn by triangles
0 Zlz| © |s» 3 S|l E|B
= |gle = |2 & |E%lg e[2*= NATURAL GAMMA NET BULK DENSITY
bl = a ol & é = .§ DESCRIPTION 4 CaC (Counts/7.6 cn/1.5 min.) {afec) SRNE RO SONIC VELOCITY
slE § wim 5 35S 501 100 ae’ oo1s 20 25 3.0 50 100 (fm/sec)
- sad il 1 L 1 1 | 1 1 I
1 BS=Sr Nannofossil chalk, yellowish gray mottled to
i ] petlo light olive gray, locally cherty 1limestone,
= - - o forams present
=] 'E E ] Same, light greenish gray
o 1 -]
el - - ] I _E Siliceous limestone, organic mottling, 1ight
= (3| & 13 — olive gray to locally moderate olive brown
= 13: i S e Nannofossil chalk as above
a |~ * ] ioiall | Hard limestone, yellowish gray, burrows up to
a |a]la - * 1-2 mm across, 8 mm long
= Same, light olive gray mottled with chert; no
cCc * | rads or diatoms; chert replaces 1imestone, alp cC 3.9
ool preserving chalcedonic pseudomorphs of forams; A -
forams in 1imestone commonly filled with
chalcedony
CORE CATCHER
Chalk limestone, yellowish gray to pale olive,
irregular nodules of olive gray to light olive
gvi-aynchert; thin mottling parallel to bedding;
p 0°
Sonic Velocity (kmfsec) 4.2
SITE: 157 HOLE: CORE: 43 Cored Interval: 377-386 m
«w MICROFOSSIL
AGE g o % Abund/Pres
ZONE | = % |gI=lE E[2
2 =lz| & |g5|3 elel®
f— - 12| = [l .. o| m|o
v |Selglylo E |G ER DESCRIPTION % CaC0y
S o = |2
w|Z2|x|aln] < |awno ...50.(!0
w ]
=k E ]
S |d § 31
= B & 14 Nannofossil chalk Timestone, laminated to nodular,
x| 9|3 4 Pt yellowish gray to very light gray, bioturbation
E =9 ] and mottles, stringers of nodular chert, mottled
o I 1 = 1ight olive gray to olive gray, 1-5 mm thick
= & -
ce . "

SOl
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HOLE: CORE: 44 Cored Interval: 386-395 m
g MICROFOSSIL
AGE g @ Abund/Pres
o| o5
ZONE | & > |e|B|E E] 2
] =lz| 8 |§5|S Sl EIR
[N -_— v il =
— o = €l o| m| o
e g2 Zli= 2 |3l8l¢ -
I = =1 I T i = DESCRIPTION % CaC0;
Slz|lx|alndl I 8wl .. ] 50] 100
i ChaTk Timestone, yellowish gray, thin streaks
L C ol light olive gray; irregular lenses of olive gray
S |gle rov=vi i b chert; silic. veins to 2 mm cross bedding AlP
jrw}
8 g E Yelocity (km/sec) 3.9; CC
b— 5
= (2|&
L]
el [
s 8
% R
HOLE: CORE: 45 Cored Interval: 395-404 m
E W MICROFOSSIL
AG = s ,.g Abund/Pres
ZONE | % |88|E E[ 2
7] = El=lw ol E|g
Lt == © =1 el |l
= ol =2 €= S| e
& lglg == 2 |3l= g w|=
v Slslglyle E BER DESCRIPTION 1 CaC0;
o L —_— v
o 2| O (v — ojwvn|on X I5Q“ :.(n
w ]
& |48 3 3
=} 3
) § 5 ]
= 8|5 3
e |38 ]
L fi. -
o . .
a |8 ]
=] ) -
cc — *| Chalk Timestone, yellowish gray, massive, with Plp
—1 *| nodules of olive gray chert AlP

LST ALIS



LOT

Chalk limestone, pale olive, mottied with T1ight
olive to medium gray lenses, local discontinuous
1 mm laminae; pyritic concentrations

SITE: 157 HOLE : CORE: 4@ Cored Interval: 404-413 m
“ MICROFOSSIL
AGE E ol ]2 Abund/Pres
ZONE | & % 838 El o
vy = (4] cl=la HE= -E
] = g [=] T v ] =
-— = (2] o |
FREEREEEREEE w|=
v Elelgly ol E |G Ew DESCRIPTION % CaC03
= M| ud _— = o
w2l aljtn = [ajwno “‘50“]00
W ]
=Z |y E
L o ——
s g é 1, | ey
= |5 E *‘ Chalk limestone, hard, light greenish gray, AP
= |38 7 mottled to greenish gray, pale olive; irregular
el N S 1 concretionary bodies of chert, olive black,
a . 8 7 e & abundant bioturbation
=
cc CORE CATCHER
AP
Thin section: silica replacing calcite matrix
and fossil fragments
Chalk limestone, yellowish gray, 1 mm concentra-
tions of chert; irregular contact with massive
chert, olive gray mottled to 1ight olive gray
SITE: 157 HOLE: CORE: 47 Cored Interval: 413-422 m
e MICROFOSSIL
AGE g = Abund/Pres
] | o|a]
ZONE | 3 > |oisl e FHE3
7] = = cl=lg m| E -8
[} = o DN e -] &
= o = |a of m|o
AERE S EREER 2|2
alelelel 5] E [BES DESCRIPTION % CaC0s
2|Z|Z| a|n| S [Bjve WEIRL:
wi ]
é -E 3 - EMPTY
o |8 E ] Nannofossil chalk limestone, 1ight olive gray
= |2 13 with stringers of yellowish gray and olive gray,
o E § B extensive burrowing, burrows compressed axially.
wo R 1 BEre==r
& |8 1 e
s [® s
cc . : : i a CORE CATCHER b
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SITE: 157 HOLE: CORE: 48 Cored Interval: 422-431m
— MICROFOSSIL
AGE i @ Abund/Pres
ZONE | & % |82 g E[ 2
v = - = = ol Elg
u =3l 2 |18«» 5| &=
zelel [ZEI8] 2 |5l5s 2|2
w8l el slel E B ER DESCRIPTION % CaC0s
S22 el T |[Bwia S0 100
t ] Nannofossil chalk limestone, very light gray te
5 3 - dark gray, mottled, streaked and burrowed;
e | ] burrows axially compressed; pyritic? concentra-
= & g 31 EMPTY tions are black grading outward to grayish
= |3 | 1 purple to medium 1ight gray; diffuse areas 5-10 mm
e | & § B thick are pale blue and pale blue green
: i 2 ] o e
o =2 7 i I
=T e CORE CATCHER
cc - Chalk limestone, yellowish gray to 1ight greenish A M
gray, thin laminae of dark gray; irregular A P
nodules and bodies of chert, moderate olive brown
up to 1 cm across; rads and diatoms absent
SITE: 157 HOLE: CORE: 49 Cored Interval: 431-437 m
AGE I @ MICROFOSSIL PHYSICAL PROPERTIES
= s = Abund/Pres
ZONE kT f (=) "3 E E[ 2 “GRAPE values; laboratory values shown by triangles
vy = ] 1:!': o o E(g
w Z18 2 |87~ 5| &|&
e g8 Tl 2 |3|8le w|=Z NATURAL GAMMA WET BULK DENSITY® GRAPE POROSTTY
5 ElglslElg £ [BIEE DESCRIPTION % Cac0, g agigwn) e A - earsee)
o el o IRl ) e O [ o o A L L R AEEARNEN!
| every
11 Basalt: convex- upward, curved, crust-1ike masses,
p medium to Tight gray, smeared vesicles and
1 amyqdules, associated gray fine grained volcanic
1 [F/=4 /" |* | sediment or altered glass
. r‘w".‘ + - Medium to dark gray massive basalt, very fine 16
B I R R grained with 0.2-1 mm plagioclase laths and "
I A interstitial augite; 1-5 mm glomeroporphyritic
1 [0 clots of oscillatory-zoned plagioclase showing
] Wav synneusis, veins of calcite with pyrite,
24 - b ?chalcopyrite and Tpyrrhotite
2[5
CC [
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SITE: 157 HOLE: A CORE: ] Cored Interval: 0-9m
AGE v @ MICROFOSSIL
ZONE 3 . ool al Abund/Pres
@ in o g E El e
b Slz| S 55| ElEIR
E:. =] (=] = E o et B ) uc-g 2 o
w | g = g5 £ |12 38
&S| Elsls gl E [BE2 DESCRIPTION % Cac0;
Szl alhl S [Blwie 50 1
Ll L LUl 1
E | | EMPTY
Ii 'LI'I' x| * A ﬂ|
- 2
] ‘_J—i— Nannofossil-foraminiferal chalk ooze, light olive
b = S gl e diatoms abundant, rads common
e e e i I Same, mottled pale olive to moderate olive brown,
- .LJ_.L burrowed; silicoflagellates present
1 oL = Same, moderate greenish yellow; burrow 5 mm ]
27 J_'L_L_-I diameter moderate olive brown
- g !
N PN Sy
121 Same, 1ight olive
= J_-I-_‘_- Same, pale olive, disturbed mottles and 10 mm
] R burrows of light olive
4 2 S
B 21 M-y 5 mm burrows filled with 1ight olive
[¥F] K] rru—a
= E = .J..'L'J__:I:
8 ‘; 1 Ltat Same, mottled 1ight olive and pale olive
a B i ey
6 E 4 B T4 q
= E‘ ‘;‘ 13 J-j:—'—: * Burrows
g] B3] a3 Pt Massive
IR E il ! - J_-L-_L- STightly mottled
S|5|° 1
g f. § § _-___._i_._'I Same, 1ight greenish gray mottled pale olive
o - T *
c.';: = § 8 i [ e ol Light olive mottled greenish gray
o 8218 1 M4 Same, mottled pale olive to very pale olive;
= 5 5 -l-_l__-l- I light gray burrows and 3-8 mm streaks
E_ 1, L Same, 1ight greenish gray; light gray 1-2 mm ']
e H J4 L burrows and 3-8 mm discontinuous laminaes
o m 1 et
N Ml
oo —{
=2 § 4 5 i
o - £ g ame, pale olive, 1ight olive mottles and
o T P * burrows
64— O 5 cm burrow and 5 mm 1ight olive interbedded
= _‘_-L_L- 5 cm 1ight olive interbed; otherwise pale olive
] A Fert
1
9 o Gt b
I5H0 =] | #
B e el Same, very pale olive, darker interbeds, medium
7—_ B il By = = light gray streaks
] J_i_I__L *
_:___'L_l_"‘.
1 _|_I Same, pale olive, streaks 1ight gray, burrows
] e up to 5 mm
1 =,
i B
5 1
8- Hey - Same, with 1ight greenish gray interbeds
1 P — L
16 B Large burrow 2 mm across
1 ]
= _I_:::J: N
I N I St Sy
1 g |
o g 0
ce _l_'f'_l_' * AlG

601
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SITE: HOLE: CORE: Cored Interval: 9-18
A 2 m
= MICROFOSSIL PHYSI CAL PROPERTIES
AGE g %J Abund/Pres
ZONE | & > |88 E S *GRAPE values; laboratory values shown by triangles
wv = (S ] Cl=|m o = =2
wd = |= o BN a | £
x |gle =2 2 =N 2|2 « NATURAL GAMMA WET BULK DENSITY®
2 == =l GRAPE PORDSITY SONIC VELOCITY
o g 58| & § § G| E % DESCRIPTION eSO lmm”jn‘u'{‘.s - 10015 [':;’ 2.5 3.0 5 W0 1.8 L)
2 ) T L O S L o il P o o o W MR I L1
g EMPTY
[¥9] o = =4 >
a < I N e el
o s B e el Nannofossil-foraminiferal chalk ooze, HpS odor, X
= = e pale olive grading down to very pale olfve,
w -E‘I ® -l.l_ 17 burrows to 3 mm
o |2 8l 13 L4 | * Light greenish gray to 1ight olive burrows
— | s J [ S Medium 11ght gray streaks
o |e a = J__I__L
5 = E ] J._I_-.L._
& — s i — e Same, pale olive mottled very pale olive and
L3
.y 1ight gray L

= i cc t"‘.l." Forams reduced in abundance, diatoms abundant, N L

*1 rads , silicoflagellates present A6

lasphyrmpsa oceanica or Emiliania huzleyi ‘?Gsplq;mwpaa ooeanica



SITE: 157 HOLE: A CORE: 3 Cored Interval: 18-2T m

AGE - MICROFOSSIL PHYSICAL PROPERTIES
= = Abund/Pres
ZONE | & by S8 El =T s SGRAPE values: Taboratory values shown by triangles
v = =t =t m| E -B
] = o BN en e
g-": E| 2 = § § g = g 2| 2™ NATURAL GAMMA WET BULK DENSITY® GIWE PORSITY <ONIE VELGCITY
a |BlElglslg E | g DESCRIPTION % CaC0; (Gounte/?8 1. & ain.) (w/ec) : (ensec)
S22l alkl = |8wvia 50| 100 110 1.0 1.5 2.0 25 3.0 50 100
s doal [ R R T | | | T
B =
Rt 1
s QN et B
b B e T Nannofossil-foraminiferal chalk ooze, H?_S odor, "
- I_“L..l_‘*‘ Tight greenish gray, local mottling to Tight
] Tive
1 Tl i o
4 A Kl
|:' I__I__L_L Diatoms abundant, rads common, silicoflagellates
4 L L * present
1 L‘L'.J_'L
1 b
7 A St 5 .
1 b Same, pale olive with light olive mottles
2] Li_l_:/ *
o | Mgt W,
J2pta
] pbl Romnll|
= L_I_J_J.
[ i o A
d k= Same, with 1ight gray di-fuse laminaes
3] =Y 5 mm dusky yellow burrow
by N Tl |
ey A | iyt
— o gt
] 1.4__;__‘7_
- L_‘__z__‘/
] L_I_"".A Same (pale olive) with laminae of light olive
il a 3 L_I_-I_.L and 1ight gray
3 e M B
5 i 5[43 /L Same, with 1-3 mn diffuse laminae of 1ight gray
g ] £l T |
21|88 1 P
2 (&858 T
o (=2(8]= £ I el B
: = % 3 ] L'L_L"'
e |2 g -E 5_: L'L.l._"' Same with mottles and burrows of pale greenish
L EY - fp eyl * yellow [
g s 'E J4 Same, very light olive
= o 4 LT
== Li"_I_J' -
] .I._I__I_'_: Gradational change to pale olive
3 L J_-h Layer of light olive
T
6 - L—I—.J-Lz Same, very pale clive, mottles and streaks of
1 1ight gray
1 == Z " Same, very 1ight olive
= L.J-_L-L Same, very pale olive
15 j.__J..._‘_.I.7 Same, very light olive @
4 1 4
7_ | A
] sl
] L.L'I_.l.
0 T 2 |
Gy [ | e e
i L'L.J...J'/
3 6 J..._L_n__l__,ﬁ Same, very pale olive, streaks of light gray
] t_L:::.I.; Same, very light olive, slightly mottled
T B LA
o Sl g s
-1 J Mgt
< =, 1
L
Cl 4
I___L,.'LJ. * Al G

ITI
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SITE 157

Ny N N P TP T PR T Ir R TR E AW ETTERAE AR WEY T TR b e B - R R R

Ll 4 4 QU.II FEEAREN T AN RN ST N W W O N .!‘!E:i‘i

-5

157-1

157-1-2

157-1-1

112



SITE 157

R R R

B AT e RN W W RN R N R ..1;.!:!11!-M.|...-_1._.d.«x. x

U R NN T W W SO RN O e

T ETTTEE.

T

TTFTTERTEY seww TR

T W W e W R RO

N EYWEE ORI R b

s 1,.‘!!4‘1.4. FEWE R ARy

= ll..lnl...“uﬂ.f.l.lr...uﬂ..h..tlf —

R S TR IR R RN T RN RN RN R R IE NS T AN R T e R r TR w Y v e m Y ey (T

L V.

TR W W W R Ry ) T A 8 A O SO B RO

R T N R R R NN W R RN T RN N T e W N L N W |

150

157-2-2 157-2-3 157-2-4 157-2-5 157-2-6

157-2-1
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SITE 157

Ocm

e T ——

e 1.1

157-3-2 157-3-3 157-3-4 157-3-5 157-3-6

157-3-1
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SITE 157

T N WO W e W MR O e e T W T e I O x e = o e e e P e ]

N o T 0 O S S 0 0 ) P AN N 3 S R W) T M S SRR WO S A ST NG 5 M S S S WOl SO . e o
b ’

N NN N e ) O T R T ) N T I N W R T R O O O N NN N O N R R SR N O RN R WO RO S N ey

A W W W T ) I WA TN Y T T O, B L R NN I WO I RO S O T L S S S NI RN W W e O L R W ey
- D — : - - — - T ———

o T W W O ) A O N TR M 0 S ) 00 W A T N W S W RN R R R R M O N T A W RN W T N A N R R R

Ocm
—125

-4-6

157-4-3 157-4-4 157-4-5 157

157-4-2

157-4-1
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SITE 157

B YN M M 7 0 0 A 0 S WO B AW 0 W W 00 0 W S SN S ORI o O W N e M R w e o el

AT RN AN AN Y N WA R AR S

e ——R

T W e R W R S N N S N

- —_— T ——— e e e~ T ——
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