9. SITE 92

The Shipboard Scientific Party’

SITE DATA
Occupied: March 16-17, 1970.

Position: 25°50.69'N;
91°49.29'W.

Water Depth: 2573 meters.
Total depth: 282 meters.
Holes Drilled: Two.

Cores Taken: Eleven.

BACKGROUND AND OBJECTIVES

The pre-Mesozoic history of the continental shelf of the
Texas-Louisiana Gulf Coast is essentially unknown, prin-
cipally because of its depth of burial. The Jurassic is well
represented by evaporites and shales obtained from drilled
wells onshore and has been projected seaward by seismic
reflection and refraction results, The Tertiary and Pleisto-
cene sections represent the bulk of the continental shelf
sediments, are largely clastic, and probably largely the
products of the erosion that followed the Laramide revo-
lution. The layers thicken and plunge gulfward and addi-
tional layers are frequently added as wedges into this
configuration. Salt domes occur as diapirs in these overly-
ing sediments (Shepard, 1937; Parker and Curray, 1956;
Lankford and Curray, 1957; Neumann, 1958; Curray,
1960; and Halbouty, 1967). Gravity surveys have
confirmed this interpretation (Joesting and Frautschy,
1947: Nettleton, 1957). Buried reefs along the shelf edge
have also been suggested on the basis of seismic profiler
records (Matthews, 1963).

The continental slope extends from the shelf edge,
about 140 km from the present coastline, to the Sigsbee
Scarp, approximately 180 km farther toward the Gulf.
This is a broad and fairly gentle slope which has been
described as hummocky and affected by slumping (Gealy,
1955; Ewing et al., 1955). This outbuilding and slumping
must be a regular part of the slope building, as the contem-
porary faulting described by Hardin and Hardin (1961)
and more recently by Lehner (1969) for the continental
shelf edge suggest. The upper part of the continental slope,
on the basis of seismic profiler and gravity data (Moore
and Curray, 1963; Ewing and Antoine, 1966; and Jones

'3, Lamar Worzel, Marine Biomedical Institute, University of
Texas, Galveston; William Bryant, Texas A&M University (co-chief
scientists); Arthur O. Beall, Jr., Continental Qil Company (lead
sedimentologist); Kendell Dickinson, United States Geological
Survey; Robert Laury, Southern Methodist University; Lee Ander-
son Smith, ESSO Production Research (lead paleontologist); Blake
McNeely, Shell Oil Company; Helen P, Foreman, Oberlin College;
Roy Capo, Lamont-Doherty Geological Observatory.

and Antoine, 1968), has been interpreted as intruded by
salt structures. More recently, salt domes have been out-
lined by seismic profiling and drilled (Lehner, 1969). This
suggests that the hummocky terrain is due in part to
slumping and in part to diapiric intrusion.

The seismic refraction studies first begun in 1953 and
reported in a series of papers (Ewing et al., 1955; Ewing
et al., 1960; Antoine and Ewing, 1963) showed that sedi-
ments with velocities in the range 2.3 to 3.6 km/sec range
in thickness from 12 to 15 km beneath the shelf to about
6 to 7 km beneath the slope (just shoreward of the Sigsbee
Scarp), under which a layer of 5.3 to 5.6 km/sec is found.
Near the Sigsbee Scarp no further layering was encoun-
tered, although large shots were fired at intermediate and
great distances. This lack of return was first interpreted as
a salt or limestone layer underlain by a great thickness of
lower velocity sediments (Ewing et al., 1955); later it was
interpreted as a ridge of salt, possibly responsible for the
Sigsbee Scarp (Ewing et al., 1960), and more recently as
one of a series of successive ridges, each formed seaward
of the previous one by lateral stresses engendered by the
accumulating slope sediments (Antoine and Ewing, 1963;
Ewing and Antoine, 1966).

Recent profiling by a number of investigators (Amery,
1969; and others, unpublished) suggests the presence of
salt ridges whose tops are warped seaward by the lateral
pressures of the accumulating slope sediments.

Site 92 was drilled on such a feature with the objective
of proving or disproving its salt origins and, if possible, to
select between the proposals of simple salt diapir and
seaward-warped salt ridges.

Glomar Challenger drilled and cored at Site 92 on March
16 and 17. The hole was terminated at 282 meters below
the sea floor in Pleistocene mudstone. A coring summary is
presented in Table 1.

NATURE OF SEDIMENTS

General Description

Sediments recovered from Site 92 represent a highly
consolidated, Pleistocene sequence of hemilaminite and
hemipelagite clay and silty clay. In comparing results of
Site 92 with Site 1 (of Leg 1) from just south of the
Sigsbee Scarp, it can be readily ascertained that accumula-
tion rates and degree of consolidation vary considerably
between the two areas, Site 1 being much thicker strati-
graphically and considerably less consolidated at compa-
rable depths of burial.

Site 92 was drilled to test the presence of salt on the
bathymetric feature known as the Sigsbee Scarp. The pres-
ence of salt at depth is supported by the abnormal rate of
increase of pore water salinity measured on cored material
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TABLE 1
Core Inventory — Site 92
Subbottom
Penetration
Coreda (m)
No. Interval Cored | Recovered
Core Sections Date Time (m) (m) (m) Top Bottom Lithology Age

1 1 3/16 1400 2573-2578 5.0 0.5 0 5.0 Silty clay Late
Pleistocene

2 5 3/16 1530 2602-2611 9.0 6.5 29.0 38.0 Silty clay Late
Pleistocene

3 5 3/16 1715 2660-2669 9.0 6.7 87.0 96.0 Silty clay Late
Pleistocene

4 5 3/16 1900 2698-2707 9.0 6.3 125.0 134.0 Silty clay Late
Pleistocene

5 6 3/16 2115 2746-2755 9.0 9.0 173.0 182.0 Silty clay Middle
Pleistocene

6 2 3/16 2315 2793-2802 9.0 2.0 220.0 229.0 Silty clay Early
Pleistocene

7 1 3/17 0145 2831-2835 4.0 0.4 258.0 262.0 Claystone Early
Pleistocene

8 1 3/17 0330 2835-2838 3.0 1.0 262.0 265.0 Mudstone Early
Pleistocene

9 3 317 0500 2838-2847 9.0 6.0 265.0 274.0 Mudstone Early
Pleistocene

10 - 3/17 0730 2847-2851 4.0 0.-:)"J 274.0 278.0 Mudstone Early
Pleistocene
11 3 317 ~ 2851-2855 4.0 3.0 278.0 282.0 Mudstone Early
Pleistocene
Total 32 74.0 41.4 282.0
% Cored 27.2%
% Recovered 56.0%

Drill pipe measurement from derrick floor.
Recovery in core catcher only.

(see accompanying summary chart), reaching approxi-
mately five times normal sea water salinity at 225 meters
below the sea floor.

Other evidence of abnormality includes the con-
solidated nature of the sediments, as gathered from pene-
trometer and density data on cores. Study of the basal
cores (Cores 8 through 11) show the presence of vertical
fractures or shear planes which have been annealed, sug-
gesting considerable stress release and/or dynamic read-
justment of sediment/salt below. The moderately to
highly consolidated mudstones further suggest that either
originally greater depths of burial were operative or that
stress through salt diffusion was somehow able to facilitate
consolidation. Possibly both processes were operative.
That relationship may help to explain the means by which
the earlier configuration of salt may have changed through
time so as to yield the presently poorly understood local
structure of the scarp (which has generated considerable
controversy). These various relationships obviously need
further study.

In general, the sediment at Site 92 consists of two
main types. The first is that of brownish gray to olive gray,
finely laminated to vaguely laminated to massive, rarely
fossiliferous silt or clay, sparsely burrowed with quartzose
silt burrow-fill and often stained with fecal/FeS material
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as laminae or burrow-fill. Quartzose silt laminae are ex-
tremely rare. Cores 2, 3, 4, and 5 correspond to the above
description and are summarized as hemilaminites. A short
core taken at the surface contained clayey foraminiferal
ooze of Holocene age. This pelagite lithology was not
encountered below the surface zone.

The remainder of the cores consisted of mechanically
disturbed, very faintly laminated to vaguely laminated to
massive, dark olive gray to yellowish brown to brownish
gray to greenish gray, moderately burrowed, nannofossil-
bearing to nannofossil-rich mudstone/claystone. Minor
clayey, nannofossil ooze was also noted. These sediments
are categorized as hemipelagites or transitional
hemipelagite/hemilaminites and represent a somewhat
less terrigenous-dominated section as compared to the up-
per cores. It should be noted that the upper cores corre-
spond to Late Pleistocene deposition, and appear to reflect
higher sedimentation rates during Late Pleistocene time as
noted at Sites 3 and 92 on the Sigsbee Abyssal Plain.
Further paleontological study will be needed before de-
tailed correlations can be attempted with Site 1 and Site
92.

Mineralogy of sediments at Site 92 are quite similar
throughout, differing only near the base of the hole (in
Lower Pleistocene sediments) where calcareous nanno-



plankton and foraminifera make up a higher percentage of
the sediment. X-ray mineralogy indicates higher dolomite
percentages (probably detrital as pointed out by Beall and
Fischer, 1969) throughout Site 92 as compared to abyssal
plain sites. Montmorillonite may also be present in higher
than usual amounts,

Cores 7, 8, and 9 contain common to abundant
amounts of well-sorted, silt-sized spherulites of carbonate.
The spherulites are physically and optically similar to
siderite spherulites noted from other studies. Optically the
grains consist of single crystals which have syntaxially
overgrown a rhombic nucleus. The mineral could thus be
siderite, ankerite, or ferroan dolomite.

Sedimentological Interpretation

As outlined above, the Upper Pleistocene section in
Site 92 represents a time of high sediment influx to the
surrounding area. Empirical comparisons with Site 1 sug-
gest that Site 92 represents a less turbidity current-
dominated section, i.e., the scarp crest was accumulating
sediment less rapidly than the nearby, bathymetrically
lower rise area. This suggests that only dilute, low energy
“tails” were able to accumulate on the scarp. The lack of
discrete silt laminae, the sparsity of burrowing, and the
unfossiliferous, clay-rich, terrigenous nature of the sedi-
ment suggests that low energy influx of sediment via tur-
bidity currents dominated, but did not exclude, subsidiary
pelagic processes of sedimentation. Late Pleistocene time
was undoubtedly a time of accelerated sedimentation
along the continental shelf edge and upper slope. It is
conceivable that limited amounts of terrigenous clay could
be delivered to the present site via pelagic processes. The
lack of faunal remains suggests that either turbidity was
too high or that colder temperatures somehow inhibited
production, although this does not appear to have been
substantiated by analysis of population count/sediment
volume/depositional rate. Unfortunately, most of our
sedimentological criteria in these types of sediment are
ambiguous and further work is needed. It is conceivable
that further detailed textural analysis could prove to be
diagnostic.

The Lower Pleistocene section in Site 92 is definitely
more pelagic than the Upper Pleistocene, containing sig-
nificant faunal elements and often moderately burrowed.
These sediments undoubtedly accumulated at a somewhat
reduced rate over those of the Upper Pleistocene. Of spe-
cial interest is a short segment of sediment core from the
base of Core 6, which contains nannofossil ooze. This
particular zone (see paleontological report) contains an
abundant fauna of reworked older forms. The contem-
poraneity of the sediment suggests that the older faunal
elements represent a local source of reworked, possibly
resedimented ooze.

The consolidated and deformed state of Early Pleisto-
cene mud/claystones could be considered as evidence of
deeper burial than at present (see previous discussion).
The more pelagic nature of the Lower Pleistocene sedi-
ment suggests accumulation on an isolated bathymetric
high, although Lower Pleistocene sediment appears to be
generally more pelagic where examined on the adjacent
abyssal plain.

SITE 92

Physical Measurements

Both penetrometer measurements and bulk density
measurements reflect the consolidation of the sediments.
As in earlier holes, laboratory-determined bulk density
values are considerably higher than GRAPE determina-
tions. A significant change in sediment character takes
place at around 250 meters, primarily in the presence of
the vertical fractures previously mentioned. A few pene-
trometer measurements taken on sediment fragments all
fall well below 10. This approximates the depth at which
high pore water salinities appear to characterize the sedi-
ment. A drilling break was also noted at this depth.

Natural gamma measurements do not appear to vary
significantly, possibly reflecting increasing consolidation
with depth although disturbance at the bottom of the hole
makes those determinations unreliable (Cores 6 and 11).
Absolute gamma values for the clay-rich sediments of
Site 92 are typical of terrigenous clays.

BIOSTRATIGRAPHY

The biostratigraphy of Site 92 is summarized in Fig-
ure 1. This interpretation is based on examination of the
foraminifera and calcareous nannofossils. The samples
were examined also for radiolarians, but no significant
occurrences were noted.

Sample 1 (10-92-1, CC):
Globorotalia tumida, G. menardii (sinistral, common),
G. truncatulinoides, Globigerina inflata (abundant),
Globigerinoides ruber (pink), Gephyrocapsa oceanica,
G. aperta, and Cf. Emiliania huxleyi.
Age: Late Pleistocene: (Wisconsinan): Globorotalia trun-
catulinoides Zone; Pulleniatina finalis Subzone.
Environment: Bathyal.
Remarks: Among the calcareous nannofossils, rare Creta-
ceous and Miocene-Pliocene forms were noted.

Sample 2 (10-92-2, CC):
Globigerina inflata, Globigerinoides ruber (pink),
Globorotalia truncatulinoides, Coccolithus pelagicus
s.8., Cyelococcolithus leptoporus s.s., and Gephyrocapsa
oceanica.
Age: Late Pleistocene Wisconsinan (glacial): Globorotalia
truncatulinoides Zone; Pulleniatina finalis Subzone.
Environment: Bathyal.

Sample 3 (10-92-3, CC):
Globigerina inflata, Globigerinoides ruber (pink),
Globorotalia truncatulinoides, Hastigerina aequilater-
alis, Coccolithus pelagicus s.s., Rhabdosphaera stylifer,
Gephyrocapsa sp., and Pseudoemiliania sp.
Age: Late Pleistocene (Wisconsinan, glacial): Globorotalia
truncatulinoides Zone; Pulleniatina finalis Subzone.
Environment: Bathyal.

Sample 4 (10-92-4, CC):
Globigerinoides ruber (pink), Globigerina inflata,
Globorotalia truncatulinoides, Hastigerina aequilater-
alis, Gephyrocapsa oceanica, Helicopontosphaera sellii,
Coccolithus pelagicus s.s., and Pseudoemiliania sp.
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Figure 1. Biostratigraphic summary of Site 92.

Age: Late Pleistocene (probably middle Illinoian, glacial):
Globorotalia truncatulinoides zone, Pulleniatina finalis
subzone.

Environment: Bathyal.

Remarks: Rare reworked Oligocene, Miocene, and Plio-
cene calcareous nannofossils were noted.

Sample 5 (10-92-5, CC):
Globigerinoides ruber (white), Globorotalia truncatulin-
oides, G. menardii (sinistral, rare), G. scitula, Coccoli-
thus pataecus, Cyclococcolithus leptoporus s.s., and
Gephyrocapsa caribbeanica.
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Age: Middle Pleistocene (probable early Illinoian): Glo-
borotalia truncatulinoides Zone; probable Globoquadrina
dutertrei Subzone.

Environment: Bathyal.

Remarks: The sample contains a quite diverse reworked
Late Cretaceous assemblage of calcareous nannofossils.

Sample 6 (10-92-6, CC):
Globorotalia menardii (sinistral, very common), G.
truncatulinoides, Spaeroidinella dehiscens (abundant),
Globigerinoides  ruber (white), Pseudoemiliania



lacunosa, Cyclococcolithus leptoporus macintyrei, Dis-
coaster brouweri, D. pentaradiatus, D. surculus,
Ceratolithus rugosus, and Reticulofenestra pseudoum-
bilica.
Age: Early Pleistocene (probable late Nebraskan):
Globorotalia truncatulinoides Zone; Globorotalia tosaensis
Subzone.
Environment: Bathyal.
Remarks: The sample also contains the foraminifera
Globorotalia miocenica and G. multicamerata, but having
more than 95 per cent sinistral G. menardii suggests that
these have been reworked. A large number of reworked
calcareous nannofossils also were noted, including: Dis-
coaster barbadiensis (Eocene); D. deflandreiand Cyclococ-
colithus neogammation Oligocene-Miocene); Discoaster
challengeri, D. exilis, D. quinqueramus (Miocene); and
Discoaster variabilis and Sphenolithus abies (Pliocene).

Sample 7 (10-92-7,CC):
Globorotalia truncatulinoides, G. scitula, G. crassifor-
mis, Globigerinoides ruber (white), G. triloba, Coccoli-
thus pelagicus s.l., Reticulofenestra pseudoumbilica,
and Pseudoemiliania lacunosa.
Age: Early Pleistocene (Nebraskan, glacial): Globorotalia
truncatulinoides Zone; Globorotalia tosaensis Subzone.
Environment: Bathyal.
Remarks: Reworked forms include the calcareous nan-
nofossils, Discoaster barbadiensis Eocene), Cyclococcoli-
thus neogammation (Oligocene-Miocene), and the
foraminifera Globorotaliasp. cf. G. mayeri (Miocene). The
sample is predominantly terrigenous clastic debris and the
fauna and flora are rare. The section is interpreted to be
predominantly of turbidite origin and to have been depos-
ited during the first low stand of sea level (glacial) during
the Pleistocene (Nebraskan).

Sample 8 (10928, CC):

Globorotalia tosaensis, G. crassiformis, Globigerina eg-
geri, Globigerinoides ruber (white), and G. triloba.
Age: Early Pleistocene (Nebraskan, glacial): Globorotalia

truncatulinoides Zone; Globorotalia tosaensis Subzone.
Environment: Probable bathyal.

Remarks: Reworked fossils include the foraminifera
Globorotaliasp. cf. G. margaritae (Pliocene), and G. sp. cf.
G. mayeri (Miocene). The only calcareous nannofossils
noted were Discoaster kugleri (Miocene).

Sample 9 (10-92-9, CC):

Sample 10 (10-92-10, CC):

Sample 11 (10-92-11, CC):

Age: Early Pleistocene (Nebraskan, glacial): Globorotalia
truncatulinoides Zone; Globorotalia tosaensis Subzone.
Environment: Probable bathyal.

Remarks: These samples contain little by way of fauna or
flora, but, based on superposition and the degree of dilu-
tion with terrigenous clastics, should still be Nebraskan in
age.

DISCUSSION AND INTERPRETATION

Eleven cores were recovered over a depth range of 282
meters from Site 92 (Figure 2). The six deepest cores
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Figure 2. Profile record, Site 92.

SITE 92

171



SITE 92

from the depth range 220 to 282 meters are faintly lami-
nated to massive dark olive gray to brownish gray coccolith
mudstone/claystone of the Upper Pleistocene. The
shallowest five cores are of brownish to olive gray, faintly
laminated to massive silty clay to clay of the upper Pleisto-
cene. All cores are predominantly of terrigenous clays and
silts accompanied by significant amounts of quartz and
detrital carbonates. Small amounts of mica and dolomite
are present with opaque minerals including both heavy
minerals and iron sulfide. The latter are frequently con-
centrated in worm burrows.

All of this material was laid down in a bathyal environ-
ment. Thin turbidite layers, probably of the low energy
portion of turbidite flows are frequently present and con-
tain terrigenous clastics. There are occasional reworked
fossils of Cretaceous, Oligocene, Miocene, Pliocene, and
Pleistocene age included. Pore water salinity increases to
a high of about five times normal sea water for the deepest
penetration. The section below 220 meters was greatly
consolidated and showed vertical fractures, many of them
annealed.

It was planned to drill this hole to a depth of at least
300 meters, where the deepest reflection recorded by the
profiler was observed. The shipboard scientists expected to
encounter intruded salt at this depth. Our goal was frus-
trated by equipment difficulties in the hole, probably
brought about by a ship’s power failure, necessitating
recovering the core barrel and starting a new hole. Sticky
sediments caused great problems in the new hole, and
after much delay, when this seemed to have been finally
overcome, an order was received from shore which caused
termination of operations at this site. In considering the
highly consolidated nature of the sediments below 220
meters and the rapid increase of salinity encountered, it is
considered that salt would have been penetrated if the hole
could have continued to greater depths.

Since (a) the Pleistocene section was found at Site 91
to be nearly 500-meters thick, (b) from the profiler records
it can be estimated that the Pleistocene section has a
greater thickness than 2000 meters just beyond the scarp,
and (c) Site 1 (just 20 miles to the west and on the
seaward side of the scarp) penetrated 770 meters of Late
Pleistocene, it can reasonably be interpreted that most of
the sediments of Site 92 were from a northerly source.
Because thick and coarse turbidites are missing, it can be
assumed that the site was located at the fringes of the main
path of sediment travel, or that it was in an elevated
position throughout the Pleistocene, so that only the lower
energy portions of the turbidites were accumulated. The
Lower Pleistocene has a more pelagic aspect than the
Upper Pleistocene, which suggests this location was either
at a greater relative elevation in the Late Pleistocene or
that the turbidity flows were of lesser thickness then. In
view of the observations at Sites 90 and 91, the former is
preferred.

The degree of consolidation of the Upper Pleistocene
section is quite comparable with the sections at similar
depths in Sites 90 and 91. The Lower Pleistocene how-
ever, is greatly consolidated. The penetrometer measure-
ments show the degree of consolidation to be similar to
that of material found at depths of 800 to 900 meters in

Sites 90 and 91. This could result from a considerable
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section of the Upper and perhaps Lower Pleistocene hav-
ing been removed. This would argue for the Lower Pleis-
tocene having been laid down on top of the scarp, with
removal of about 700 meters of section by erosion and/or
slumping with subsequent deposition of Upper Pleistocene
in its present bathyal environment. An alternate view
could be that a Pleistocene section of about 700-meters
greater thickness was laid down at this site, later removed
by erosion and/or slumping because of further uplift of the
scarp, with subsequent deposition of the Upper Pleisto-
cene sediments. This latter is the favored view and would
most likely imply vertical motions of the section above the
salt, which probably lies beneath, rather than horizontal
motions. These movements were still going on at least as
late as the Late Pleistocene. A third alternative exists,
namely that the vertical and/or horizontal movements of
the salt mass, which most probably underlies this section,
carried these sediments from greater depth up to their
present location as a cap riding on top of the salt mass.

The average rate of sedimentation in the Late Pleisto-
cene was about 32 cm/103y, while the average rate of
sedimentation from Early Pleistocene till the present has
been 11 cm/103y.
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= 8 to 11: Greenish-gray nanno
T bearing CLAYSTONE/MUDSTONE,
- = -— — __.:‘
300

174
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Site 92 Hole Core 1 Cored Interval: D=6 m Site 92 Hole Core 2 Cored Interval: 29.0-38.0 m
4 a)
ElE GRAIN SIZE s 3 GRAIN SIZE
2l 2 WEIGHT % . 2= WEIGHT %
=
gl 2 2l g Sl g Elg
) [ wl =1 S [=] — > w - [ ol X = - >
[ = o (= (o) = = = = g % B B b — g = 5
2 B |%| £ | utHowey | S| S LITHOLOGIC DESCRIPTION |53 2| ] |« £ |LiTHoLoGY | &S| S LITHOLOGIC DESCRIPTION Tl =]
- 0
i 0.5 vomw n‘sg Vo
(=} - -
gl s M 7 3
= = S IE— Section 1 too disturbed, not opened. ] i
1.0 ' 1.0
2 8 ] 7 + SILTY CLAY
i = 7| UNOPENED / - Brown gray to olive gray (5Y4/1 mottled
= = 4 = with 5YR4/1); finely laminated to massive
- Y - B with very faint, thin, silty clay and clayeyl g pl25.2(74.8
Core Brown silty clay in core catcher. ) 3 silt 1ar:1na?. L:mzae?are slightly darker -
Catcher | [ = appear fecal stained (7).
e o e
2 |2] 3
@ =]
o -
g 7
e -
= & = = 0.1{27.072.9
= |
sl . -
; § = As above with fewer observable laminations.
x Lo 3 i 5Y4/1 with s1ight 5YR4/1 cast.
w| & ]
gl o p
gl 3 E
7 ]
gl 3 L3
il =T - 0.0 |26.5/73.5
e
2 8 =
= E — As above. 5Y4/1-5YR4/1 olive-brown-gray.
= Faintly laminated. S5ilt burrow-fill
g |4 . throughout.
5 -
g =
a _
§ J
> = 0.1]26.1)73.
] B
51 3
Core
Catcher

26 LIS
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6 dALIS

Site92 Hole Core 3 Cored Interval: 87.0-96.0 m Site 92 Hole Core 4 Cored Interval: 125-135m
3 L)
HE GRAIN SIZE z|g GRAIN SIZE
gz WEIGHT % = WEIGHT %
5| 1 5| 2|5
w |=| & S| 2 ol == w =] & 2 al~|=
gl & |B]E HE 2313 gl & |B| & &l E 21213
2| | |w]| £ | LiTHOLOGY | S| D LITHOLOGIC DESCRIPTION Gla|c 2| 8 |4 ¥ |uHoloey | & S LITHOLOGIC DESCRIPTION Gla|3
A ] %
- =] / Section 1 not opened - too disturbed.
0.5—  V0ID 0.5 / Assumbed to be as below.
Ll 3 SILTY CLAY L1 3 wopeneo /
5Y4/1; massive to very faintly laminated. 1 U:
Speckled with N3-5. =
N = | | 0.0/36.363.8] S = Brecciated-mechanically disturbed. 0.0 |30.3|69.4
H = ' _ &
E - | As above - disturbed. - SILTY CLAY
2 7 | w Brownish gray (5YR4/1); massive to finely
it 2 - | & |2 to vaguely laminated; with microburrow silt-
o ) El fi11 infrequent. Few faint mottles of
g ! ~| & slightly siltier 585/1; with fecal stain
® | 5 “‘ {NS? sometimes as laminae.
=l g : el &
w et o
2| 8 = 0.1|28.1|71.9 = - 0.0 |28.6(71.4
o e - 5
2| % |l §
ey — w w2
Z| 3 = g| &
H = 3 — = o 3
w ¥ [ o
S| § - al =5
= o — w B
G| = 7 =N
o 2 = = = Jui i
=3 b L] L
= B =t = B
w| 3 0,0/32.7/67.3 S|
= o - . . .
5| & :
& As above with slight 5YR4/1 hue. Scattered :
o fecal /FeS stain throughout. =
B
S 3|y
3 £
2 2
8 )
3 8
L
I 0.0/31.6(68.3] - 0.034.9(65.1
|
I
As above. Faintly to moderately lan ‘nated |
5 with some vague and distorted Taminae - 5
fecal stain? (N4-NS). |
|
|
|
Core Core
Catcher Catcher




LLT

Site 92

Hole

Core5

Cored

Interval:173-182 m

Site 92

Hole

Core 6

Cored Interval: 220-229 m

AGE

ZONE

SECTION
METERS

LITHOLOGY

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

GRAIN SIZE
WEIGHT %

SAND

SILT

CLAY

AGE

ZONE

SECTION
METERS

LITHOLOGY

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

GRAIN SIZE
WEIGHT %

SAND

SILT

CLAY

MIDDLE PLEISTOCENE (IT1inoian)

ides (Globoquadrina dutertrei Subzone)

Globorotalia truneatuling

A%
dieiloa ol

piaaly gl

Y DEFORMATION

_,OOrERs

AR NNEN I NEE

N

litiy

Core
Catcher

I

Brecciated-mechanically disturbed throughout
core

SILTY CLAY

Brownish-gray (5YR4/1); rare microburrows
with silt fill, others with fecal-stain
(N4) fi11. Rare darker clay at base.

S1ightly higher % of silt microburrow
fill, still sparse.

0.1

0.0

0.1

0.0

26.9

24.9

24.5

25.9

24.8

731

75.1

75.3

747

75.2

EARLY PLEISTOCENE (Nebraskan)

Globorotalia truncatulinocides
(Cloborotalia tosasnsis Subzone)

hﬂ
pera gy

UNOPENED

NN PEFORMAT 10K

NN

N

Core
Catcher

Not opened - too disturbed. Assumed to be

as below.

SILTY CLAY

Dark olive-gray (5Y3/1); very faintly
laminated. Thin quartzose silt Tamination
at base., Fecal stain.

Core catcher contains ~20 om of:

NANNO O0ZE

Greenish gray; moderately burrowed;
moderately foraminiferal, with abundant
reworked older fauna. May represent re-
sedimented pelagite. Close to top of hard
muds tone horizon.

6.0

36.9

57.1

Site

92

Core

d Interval: 258-262 m

ZIONE

SECTION
METERS

LITHOLOGY

DEFORMATION

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

GRAIN SIZE
WEIGHT %

3

SILT

CLAY

EARLY PLEISTOCENE (Nebraskan)| AGE

Subzone!

Globorotalia truncatulinoides

(Globorotalia tosaemsis

o
w

[N NN

o

voID

[ |

Core
Catcher

CLAYSTONE/MUDSTONE

Yellowish brown to brownish gray to bluish
gray. Irregularly and alternately bedded
nanno-bearing (5B5/1-565/1) nanno-rich
(5YR3/1 dominant) clays. Core catcher
contains a trace of quartzose silt laminae.

26 ALIS
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6 ALIS

Site 92 Hole Core 8 Cored Interval: 262-265 m Site 92 Hole Core 10 Cored Interval: 274-278 m
S| GRAIN SIZE sls GRAIN SIZE
= % = WEIGHT & L g = WEIGHT %
(=3 vy . [=) wy *
w |R| & S| 2 sl &
gl £ [5| & HE HE R EREE: 2| E JEIE
=| = |w| ¥ |LITHOLOGY | & | = LITHOLOGIC DESCRIPTION alw|o 2| B |8 £ |LiTHowoey (& | D LITHOLOGIC DESCRIPTION G|=a|o
=lw = ] =
sle ¢ m -] o
5 s & 5 o s | core (Core catcher only)
E § o 0.5— @l 2 3 [Catcher Mudstone as in Core 9.
2 “;‘5: '5;"‘ 7 Mechanical sand comprised of mudclasts of % "g :
b i ) 1 =l 1ithology below. =E|l 83
w3 s - Brecciated-mechanically disturbed. " g E
S|8 8 1.0 L 0.1]33.1/66.9 HER
% g CLAYSTONE/MUDSTONE =g I
“lds 5G4/1 dominant mottled with 5Y8/1,5Y7/1, B3
= R 5G5/1, 5YR4/1, 5GY6/1, moderately bl R
o 5 b burrowed, rarely (?) laminated; nanno- 2|28
> 3 2 Core bearing. Rock apparently contains sets of ¥ % 2
4 i) {3 Catcher nearly vertical fractures/shear planes - 2|12 8
ui |5 2 annealed. bl i
o
Site 92 Hole Core 9 Cored Interval: 265-274 m
i Site 92 Hole Core N Cored Interval: 278-282 m
= g GRAIN SIZE w
el e 3 WEIGHT & == GRAIN SIZE
B @ g ; o= WEIGHT %
MEREE: HE NEE 2 =2 2l
2|l 8 (28] € | viomowosy | 8] 3 LITHOLOGIC DESCRIPTION (53 Wl 2 |B| & = g iss!] &
— — 2| 8 |5 € |[vuitHowosy | & | D LITHOLOGIC DESCRIPTION S|&a|c
58 ¢ =
Z 3 E Mechanically disturbed fragments from base . = /
2 |= a of barrel - same description as core 8. g 53] / Not opened - too disturbed.
(3 s S =
] =1 -
gl § 15 3 [1 7 unpeneo
85 8 ] 2 1.0 2
als 3] § . /
o T — — ] J
: .g 3 3 s| 3 % MUDSTONE
Z|s5¢2 = w8 ol 565/1; pea-sized gravel fragments with
<|% 8 = £ v : the same description as cores 8 and 9 above,
wilig's ~ c & /
G = gy = P
gl2| 3 gl 2 5
= wl 2 |2 %
= gl = Z
<) sl = o
s ol = B :
- R R,
3 = = = /
- E‘ 3 s
i e} 7
= { 3 7 i
3 2 # = Not opened - too disturbed.
i bl B —| UNOPENED %
2 E = /
- X =] /
] 2 —
.§ i /
Core - 2 ]
Catcher Core
Catcher




SITE 92

gm/cc

»

WET-BULK DENSITY

L |
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s £ I N A SR e | BN W N R I B T T R RS A A R R A N A N T

£

A AN YRS e i e A I RN R AR AR T A (AR R T RS RS AR R TR R W N AW NN WA N R SRS W WOROWW R R T Wy A R A SN WA

=| T I I I T 1 Al 1 i | I i ! | ! 1 1 1
= L o~ ™ - wn o ~ @ o
na..u.u... 22 /wb
Bl o
G &
(=]
E
-
-
. 7
2
m.
| ] | 1 | 1 1 1 | 1 1 ] | ] | ] | L |

92-2-2 92-2-3 92-2-4 92-2-5

92-2-1
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SITE 92

gm/cc

WET-BULK DENSITY

3

o o
w
L 1 1 1 1 | 1 1 L1 1 1 | 1 [ | 1 1 ] | 1 |
=T T T T T T T T T T T T
& L & ™ < 1! & L) 1A o
>
e 20/ub
WEN ™
e
&& mm
o
;
- §Ha}fc1Jﬁa¢)f:))\ﬂ//%ﬂ%(&fl({)({i}?L{k#\lgfliStl!!l!iJIlf}Af//P\J\t[!fk(lfl!\lﬂg
523 mmm 4H
(%]
o
[='4
=]
[-%
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SITE 92

WET-BULK DENSITY, gm/cc

1

e R T W W R T T e ] (T R W R e U R LI W e N N N O W

T R L R P D L e L i e L N

(=] [=]
o 8 3 2 = 8 =
L ] ] 1 1 1 ] 1 1 1 1 | | 1 1 ; 1 1 i i 3 1 | 1 |
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™
=¥ 93/ub
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=
(L J=1

100

poaosmﬁo

92-4-2 92-4-3 92-4-4 92-4-5

181



SITE 92

WET-BULK DENSITY, gm/cc
2 3

1

i T S W Y W A M I T W R N e T I R T MR N LW S I RN W

ey R S TR A R R R A N AN RSN A A M R N R T AR W W RO

[ e R D i i o e S

(=] L=
o & 2 = = mM =
< 1 | | 1 ] 1 1 1 | 1 11 1 1 1 Ji = 1 | | 1 1 1 1 1 | | ] |
x| r 1 I _ I 1 ] .— T 1 Ll 1 T | | | I __
=] — o~ ™ < T3] w ~ (=] (=]
>
¥ 2o/ub
WEN ™
= W
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SITE 92

WET-BULK DENSITY, gm/cc

3

1
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SITE 92

WET-BULK DENSITY, gm/cc

3

2

]

POROSITY,%
100 0
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—100
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WET-BULK DENSITY, gm/cc

1 2 3
Grain
POROSITY,%
100 0 Density
. 2 o
3 S
L 36

3

9

|
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SITE 92

185



SITE 92

WET-BULK DENSITY, gm/cc
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