11. SITE 94

The Shipboard Scientific Party'

SITE DATA

Occupied: March 22-26, 1970.

Position: 24°31.64'N.
88°28.16'W,

Water Depth: 1793 meters.
Total Depth: 660 meters.
Holes Drilled: One.

Cores Taken: Forty.

BACKGROUND AND OBJECTIVES

A brief description of the Yucatan shelf has been pre-
sented by Logan et al. (1969) and is as follows:

“The Yucatan shelf is the submerged part of a low limestone

plateau which also includes the Peninsula de Yucatan. The

plateau slopes gently from south to north and is bounded on
the west, north, and east by precipitous continental slopes
which plunge from the submerged plateau margin to the
abyssal depths of the Gulf of Mexico and the Caribbean Sea.
The plateau margin normally is at depths of 550-900 ft, but
in places it is shallower; minimum depths of 240 ft are re-
corded on the western margin, southwest of the Triangulos
reefs. Much of the northern part of the plateau has been the
site of limestone deposition dating from Tertiary time. Dur-
ing the late Quaternary, sedimentary conditions on the Yuca-
tan shelf have been broadly analogous to those of the Tertiary
and early Pleistocene, i.e., carbonate sediments have been

deposited on the older limestone in much of the 22,000-sq mi

shelf area. The hinterland adjacent to the shelf is a region of

karst topography devoid of surface drainage systems; thus,
river-borne detrital materials are not found in the sediments
on the northern shelf.”

The origin of the Campeche escarpment has been at-
tributed to several causes. Some suggest that the scarp
represents a fault scarp; other suggest that its origin is a
function of upbuilding and outbuilding likened, in some
cases, to that of delta building. Still others suggest that the
scarp represents the detrital accumulation seaward of a
barrier or reef complex.

There is no direct evidence to support the theory that
the scarp is the result of faulting. The idea that a major
barrier reef separates the evaporite-carbonates of both the
Florida and Yucatan banks from the Gulf of Mexico has
long been held by many petroleum geologists operating in
the gulf.

1, Lamar Worzel, Marine Biomedical Institute, University of
Texas, Galveston; William Bryant, Texas A&M University (co-chief
scientists); Arthur O. Beall, Jr., Continental Oil Company (lead
sedimentologist); Kendell Dickinson, Unites 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.

No direct evidence for such a reef complex bordering
the edge of the Yucatan shelf was found until very re-
cently. Bryant et al. (1969) reported the recovery of early
Albian shallow-water algal and pelletal limestone along
the eastern edge of the Yucatan Shelf at a depth of approx-
imately 1500 fathoms. This led them to suggest that a
Lower Cretaceous reef trend bordered the east, north, and
west portions of the scarp. The extension of the Lower
Cretaceous reef trend to the western sectors of the bank
was inferred from arcer profiles.

Ewing and Ewing (1966) were the first to infer that a
drowned barrier reef underlies the edge of the escarpment.
Their evidence was also taken from seismic reflection pro-
files. Uchupi and Emery (1968) also suggested the exist-
ence of such a barrier. Although Bryant et al. (1969) found
direct evidence for the existence of Albian age shallow-
water limestone on the Campeche Scarp, the exact depth
of the barrier was unknown, but seismic profiles of the
eastern bank indicated that the barrier was located at a
depth of about 1300 meters.

Site 86 was drilled on the Campeche Scarp face on a
small bench at a depth of about 1600 meters. This hole
indicated a complete Tertiary section, although no core
sample was actually recovered in the Miocene. It also
indicated that there was a rich radiolarian fauna in the
Eocene associated with calcareous fossils. The ranges of
the radiolarian fossils in the Eocene were not yet well
established, so it was felt this offered a great opportunity.

The location of Site 94 was chosen about 150 miles
northeast of Site 86, along a profiler tract of R.D. Conrad,
where a section similar to Site 86 seemed to occur. It was
thought that this hole would provide an opportunity to
extend the section obtained at Site 86 along the whole
northwest scarp face, to establish the range of radiolarians
in the Eocene, and to obtain more information about the
Cretaceous section.

Forty cores were attempted at Site 94 where the Glo-
mar Challenger cored on March 22-26 in a shallow-water
depth of 1793 meters. The maximum depth penetrated
below the sea floor was 660 meters. The entire section is
composed of biogenic sediments with foram nanno ooze
and foram nanno chalk being the major contributors to
the column. A coring summary is given in Table I.

NATURE OF SEDIMENTS

General Description

Site 94, situated on the continental slope of the Yuca-
tan platform, is characterized by pelagic sediments
through the entire Cenozoic section, which unconforma-
bly overlies Cretaceous shallow-water carbonates. The
pelagic sediments range from foraminiferal, nannofossil
ooze to chalk, and foraminiferal-radiolarian, nannofossil
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SITE 94

TABLE 1
Core Inventory — Site 94
Subbottom
Penetration
Coreda (m)
No. Interval Cored | Recovered
Core Sections Date Time (m) (m) (m) Top Bottom Lithology Age
1 2 3/22 2200 1793-1795 2.0 2.0 0 2.0 Foram nanno| Late
ooze Pleistocene
2 6 3/23 0000 1845-1854 9.0 9.0 52.0 61.0 Foram nanno| Late
ooze Pliocene
3 6 3/23 0130 1893-1902 9.0 8.5 100.0 109.0 Foram nanno| Middle
0oze Pliocene
4 6 3/23 0305 1922-1931 9.0 9.2 129.0 138.0 Foram nanno| Early
ooze Pliocene
5 6 3/23 0450 1961-1970 9.0 9.2 168.0 177.0 Foram nanno| Early
ooze Pliocene
6 6 3/23 0705 2000-2009 9.0 9.2 207.0 216.0 Foram nanno| Early
ooze Pliocene
7 5 3/23 0915 2035-2044 9.0 6.3 242.0 251.0 Foram nanno| Late
ooze Miocene
8 5 3/23 1045 2044-2050.7 6.7 6.4 251.0 257.7 Foram nanno| Late
ooze Miocene
9 6 3/23 1230 2085-2094 9.0 9.0 292.0 301.0 Foram nanno| Early
ooze Miocene
10 3 3/23 1500 2124-2129 5.0 4.0 331.0 336.0 Foram nanno| Late
ooze Oligocene
11 6 3/23 1645 2156-2162 6.0 8.0 363.0 369.0 Foram nanno| Early
ooze Oligocene
12 6 3/23 1800 2162-2171 9.0 5.6 369.0 378.0 Foram nanno| Early
ooze Oligocene
13 3 3/23 1930 2171-2180 9.0 3.0 378.0 387.0 Foram nanno | Early
ooze Oligocene
14 4 3/23 2215 2200-2205 5.0 5.0 407.0 412.0 Foram nanno| Late
chalk Eocene
15 4 3/23 2330 2205-2211 6.0 6.0 412.0 418.0 Foram nanno| Late
chalk Eocene
16 3 3/24 0050 2211-2217 6.0 4.5 418.0 424.0 Foram nanno | Middle to Late
chalk Eocene
17 5 3/24 0225 2217-2226 9.0 7.0 424.0 433.0 Foram nanno | Middle
chalk Eocene
18 4 3/24 0430 2226-2235 9.0 6.2 433.0 442.0 Foram nanno | Middle
chalk Eocene
19 5 3/24 0635 2235-2244 9.0 6.5 442.0 451.0 Foram nanno | Middle
chalk Eocene
20 3 3/24 0745 2244-2253 9.0 5.2 451.0 460.0 Foram nanno | Middle
chalk Eocene
21 2 3/24 0900 2253-2262 9.0 2.0 460.0 469.0 Foram nanno| Middle
chalk Eocene
22 4 3/24 1030 2262-2271 9.0 579 469.0 478.0 Foram nanno| Middle
chalk Eocene
23 2 3/24 1230 2271-2280 9.0 2.2 478.0 487.0 Foram nanno| Middle
chalk Eocene
24 4 3/24 1345 2280-2298 9.0 5.0 487.0 496.0 Foram nanno| Middle
chalk Eocene
25 3 3/24 1515 2289-2293 4.0 4.3 496.0 500.0 Foram nanno | Middle
chalk Eocene
26 4 3/24 1615 2293-2300 7.0 6.5 500.0 507.0 Foram nanno | Middle
chalk Eocene
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TABLE 1 — Continued

Subbottom
Penetration
Cored? m)
No. Interval Cored | Recovered
Core Sections Date Time (m) (m) (m) Top Bottom Lithology Age
27 1 3/24 1800 2300-2309 9.0 0.9 507.0 516.0 - Middle
Eocene
28 5 3/24 2000 2325-2333 8.0 7.0 532.0 540.0 Foram nanno | Middle
chalk Eocene
29 1 3/24 2130 2344-2353 9.0 0.3 551.0 560.0 — Middle
Eocene
30 2 3/24 2330 2364-2373 9.0 2.5 571.0 580.0 Foram nanno | Early
chalk Eocene
31 1 3/25 0130 2382-2391 9.0 0.1 589.0 598.0 Foram nanno | Early
chalk Eocene
32 - 3/25 0420 2402-2405 3.0 0.1 609.0 612.0 Foram nanno | Early Eocene to
chalk Late Paleocene
33 2 3/25 0900 2405-2409 4.0 2.0 612.0 616.0 Foram nanno | Early Eocene to
chalk Late Paleocene
34 3 3/25 1100 2409-2418 9.0 4.2 616.0 625.0 Foram nanno | Late
chalk Paleocene
35 1 3/25 1300 2418-2420 2.0 0.4 625.0 627.0 Nanno chalk | Late
Paleocene
36 1 3/25 1530 2420-2427 7.0 0.4 627.0 634.0 Nanno chalk | Early
Paleocene
37 3/25 1645 2427-2428 1.0 0.0 634.0 635.0 - -~
38 1 3/2§ 1930 2428-2436 8.0 1.0 635.0 643.0 Lime mud Early
Cretaceous
39 1 3/25 2300 2436-2445 9.0 1.2 643.0 652.0 Limestone Early
Cretaceous
40 - 3/26 0845 2445-2453 8.0 O‘Ob 652.0 660.0 Limestone Early
Cretaceous
Total 132 313.7 175.6 660.0
9% Cored 47.5%
% Recovered 56.0%

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

chalk with subsidiary foraminiferal nannofossil-bearing,
radiolarian chert. Voicanic ash is a minor component
throughout the section, being generally more common in
the Oligocene and Eocene intervals. Chert is common in
the Lower Eocene, consisting of concretionary bands and
beds up to 11 cm thick.

Cretaceous sediments consist of odorous, finely lami-
nated lime mud with displaced lime/dolomite rock frag-
ments overlying a highly leached section of very pale
orange dolomitic calcarenite and calcilutite. The presence
of dolomitized, microlaminated, stromatolite lime mud,
interpreted as supratidal mud flat in origin, and the
leached character of the sediment suggests subaerial expo-
sure of very shallow-water carbonate bank (shallow shelf
to supratidal) sediments. Carbonate grains are charac-
teristically miliolids, orbitolinid forams, pelecypods, gas-
tropods, ostracods, and pellets/lithoclasts. Varying
degrees of lithification of the carbonate oozes and chalks

appear to correlate reasonably well with reflecting hori-
zons as determined from the reflection profiler. Most nota-
ble of these include a reflector at approximately 250
meters, which corresponds, within limits, to the first ap-
pearance of transitional-carbonate ooze to soft chalk. The
first occurrence of “hard” white chalk, at about 440 me-
ters, appears to correspond with a good reflector at ap-
proximately the same depth. The base of the Tertiary
chalk section appears to occur too deep with respect to the
reflection profile, suggesting that a slightly higher velocity
function is required for that part of the section. The occur-
rence of a thick “hard” section of chert-bearing chalk
would support interpolation of a high velocity.

Natural gamma determination on the sediment cores
shows the upper Tertiary section to be characterized by
slightly higher values as compared to the lower Tertiary
section (approximately Oligocene level and below). The
level of gamma change is comparable to that determined
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at Site 86, i.e., Oligocene. Just below the Eocene-Paleo-
cene boundary (approximately P-4), gamma determina-
tions are again higher (above 2000 counts). Site 86 also
shows this relationship, suggesting that the somewhat
more argillaceous character of the Paleocene chalks is
reflected by higher natural gamma readings. No physical
measurements were obtained on the Cretaceous sedi-
ments.

Stratigraphically, Cores 1 through 10 consist of light
greenish gray to very light greenish gray, strongly bur-
rowed, rarely vaguely laminated foraminiferal, nannofos-
sil ooze/transitional ooze to chalk. The top of Core 1 is
an exception to this, consisting of tan to light brownish
gray, foraminiferal nannofossil ooze of Holocene age. Pro-
ceeding down hole, the presence of very soft chalk is first
detected in Core 7. Strong mechanical disturbances of
these cores apparently destroy most of the original fabric
of such soft chalks, thus making the first appearance of
“chalk™ highly interpretive. Penetrometer measurements
on isolated pieces of such sediments are on the order of 8
or lower. This sequence is characterized by the higher
gamma readings previously mentioned, suggesting a
slightly higher clay content.

Core 11 marks the upper limit of a slight color change
to a more greenish white chalk, which continues with
slight variations through Core 34. These sediments are
more carbonate-rich, commonly 100 per cent calcite, oc-
casionally containing ash beds/burrowed zones. Cores 30
to 34 are notable for the presence of abundant Radiolaria
as well as the presence of impure radiolarian cherts. These
sediments are described as “hard” chalks, with zero pene-
tration and very low gamma readings.

Cores 35 and 36 are darker colored, olive gray to
brownish gray, slightly more argillaceous, soft carbonate
chalks (as reflected by natural gamma data). Core 35,
although very short, apparently encompasses a strati-
graphic break between Early and Late Paleocene as deter-
mined paleontologically. Lithologically, the core also
reflects a discontinuity with olive gray, foraminiferal-radi-
olarian, nannofossil (hard) chalk sharply overlying
brownish gray, somewhat foraminiferal, slightly clayey,
nannofossil (soft) chalk. Remaining cores were previously
discussed in the introduction and will be covered further
in the “Discussion and Interpretation” section.

Sedimentological Interpretation

As previously discussed, the entire Cenozoic section
represented at Site 94 is pelagic in origin. Carbonate
marine microorganisms represent dominant constituents
throughout. Variation in the amount of pelagically depos-
ited terrigenous clay, presumably from the north and
west, is reflected by natural gamma measurements. The
higher argillaceous content of the post-Oligocene section,
although quantitatively low, may be indicative of the more
clastic nature of the north and western gulf Tertiary sec-
tion in general; that is, these pelagic sediments, far
removed from sources of terrigenous clastics, may reflect
major basin-wide variations in introduction of clastic sedi-
ments.

Pelagic sediments are dominant in the lower Tertiary
also, with the addition of siliceous organisms such as Ra-
diolaria and the lack of terrigenous clay. The presence of
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chert in Lower Eocene strata is especially interesting, inas-
much as this quite possibly marks the first occurrence of
these sediment types in the deep-water Gulf in Eocene
beds. No cherts were recovered at Site 86, although the
Eocene was poorly sampled, and drilling did not suggest
presence of chert. The obvious interpretation is that chert
increases to the east within Eocene strata. Site 95 pro-
vides at least partial substantiation of such a chert gradi-
ent.

The slightly higher argillaceous content of Paleocene
strata at Site 94 suggests that the Cretaceous-Tertiary
boundary is a lithological substantiation of a major strati-
graphic change. The presence of Cretaceous shallow-
water carbonates immediately beneath the pelagic oozes of
the Paleocene certainly substantiates such a statement.

In comparing stratigraphic thicknesses of Sites 94 and
86, it is apparent that sediment thicknesses are quite varia-
ble within any one particular stratigraphic horizon. In
conjunction with a cursory inspection of profiler records,
it would appear that these variations in sediment thick-
ness, in such a pelagic sequence, are indicative of either
nondeposition or subsequent sediment removal through
erosion or gravity slumping down the continental slope.
The presence of ooze clasts at the base of the scarp (Site
93) and in sediments on the abyssal plain (Site 85) sug-
gests that slumping is the primary cause of sediment re-
moval. This problem deserves further study, possibly by
detailed reflection profiling on the slope, before a definitive
answer can be given.

The Cretaceous carbonate sediments recovered at Site
94 are selectively leached with moldic porosity vugs lined
with spar infill and dolomite. The presence of dolomitized,
algal mat-type stromatolites with desiccation cracks along
with paleontologically determined shallow-water miliolids
within the carbonate sand interval suggests a shallow ma-
rine to supratidal environment of deposition. A very shal-
low marine environment is suggested by the
micrite-rimmed skeletal grains which are probably evi-
dence of algal fungal boring. Miliolid-rich lutites and are-
nites are characteristic of restricted shallow shelf deposits
in the Lower Cretaceous (Edwards and Glen Rose) of
Texas and northern Mexico.

Following deposition of the aforementioned Creta-
ceous shallow-water carbonates, a period of nondeposition
or erosion followed. Although the extent of the uncon-
formity is unknown, the first sediment type observable
above the unconformity is definitely a comparatively deep-
water pelagic ooze. There is no strong evidence of signifi-
cant changes in water depth above that level through to
the Recent. These relationships will be discussed further
for Site 95.

Physical Measurements

Natural gamma readings have been discussed earlier in
the text. Penetrometer readings have also been discussed
in part with respect to characterization of chalk. The sedi-
ments down through approximately Core 10 or lower are
s0 mechanically disturbed that measurements are seri-
ously affected. The uppermost cores do appear to reflect
the general trend of consolidation. GRAPE measure-
ments are also strongly affected and are only included here
for completeness. GRAPE data refiects an overall increase



of consolidation with depth. The deeper cores are under-
cut; thus values are low by a factor of several tenths of a
gm/cc.

BIOSTRATIGRAPHY

As interpreted from fossil plankton (foraminifera and
calcareous nannofossils), the biostratigraphy of Site 94 is
shown in Figure 1. The species lists are not complete, since
only stratigraphically or environmentally significant
forms are noted. With the exceptions of Middle Paleocene
and late Middle Eocene, most of the Cenozoic is repre-
sented by pelagic sediments at this site.

Sample (10-94-1, CC):
Globigerina inflata (abundant), Globigerinoides ruber
(pink), Globorotalia tumida (rare), G. truncatulinoides
(very abundant), G. menardii (sinistral, frequent to
common), Gephyrocapsa oceanica, G. kamptneri,
Pseudoemiliania sp., and cf. Emiliania huxleyi.
Age: Latest Pleistocene, (late Wisconsinan): Globorotalia
truncatulinoides Zone; Pulleniatina finalis Subzone.
Environment: Bathyal.

Sample 2 (10-94-2, CC):
Globogquadrina altispira, G. venezuelana, Globorotalia
multicamerata, G. miocenica, G. praehirsuta, Globiger-
inoides obliquus, Discoaster brouweri, D. pentaradiatus,
D. surculus, and D. asymmetricus.

Age: Late Pliocene: Pulleniatina obliquiloculata Zone.

Environment: Bathyal.

Sample 3 (10-94-3, CC):
Globorotalia margaritae, G. multicamerata, G. mi-
ocenica, Globoquadrina altispira, G. venezuelana, Dis-
coaster brouweri, D. pentaradiatus, D. surculus, D.
asymmetricus, Ceratolithus rugosus, and Scyphosphaera
intermedia.

Age: Middle Pliocene: Globorotalia margaritae Zone;

Pulleniatina primalis Subzone.

Environment: Bathyal.

Sample 4 (10-94-4, CC):
Globigerina nepenthes, Globorotalia acostaensis, G. mi-
ocenica, G. pseudomiocenica, G. margaritae, Discoaster
brouweri, D. pentaradiatus, D. surculus, D. sp. cf. D.
quinqueramus, Ceratolithus rugosus, and C. tricor-
nulatus.

Age: Early Pliocene: Globorotalia margaritae Zone; ?

Globorotalia multicamerata Subzone.

Environment: Bathyal.

Sample 5 (10-94-5, CC):
Globorotalia margaritae, G. acostaensis, Globoguadrina
altispira, G. venezuelana, Discoaster brouweri, D. pen-
taradiatus, D. surculus, D. exilis, and D. quinqueramus.
Age: Early Pliocene: Globorotalia margaritae Zone;
Globorotalia multicamerata Subzone.
Environment: Bathyal.

Sample 6 (10-94-6, CC):
Sphaeroidinellopsis sphaeroides, Globigerina nepenthes,
Globorotalia acostaensis, G. menardii s.1. (sinistral),

SITE 94

Globogquadrina altispira, Discoaster quinqueramus, D.
exilis, D. brouweri, D. surculus, D. subsurculus, D. aff.
D. bollii, and Ceratolithus tricorniculatus.

Age: Early Pliocene: Globorotalia margaritae Zone,

Globorotalia multicamerata Subzone.

Environment: Bathyal.

Sample 7 (10-94-7, CC):
Globorotalia acostaensis, G. miocenica, Globigerina ne-
penthes, Globoquadrina altispira, G. venezuelana, Spha-
eroidinellopsis sphaeroides, S. seminulina, Discoaster
quingueramus, D. exilis, D. brouweri, D. surculus, D.
sp. cf. D. bollii, and D. sp. cf. D. neohamatus.

Age: Late Miocene: Globorotalia acostaensis Zone; Spha-

eroidinellopsis sphaeroides Subzone.

Environment: Bathyal.

Sample 8 (10-94-8, core catcher):
Globorotalia acostaensis, G. miocenica, G. sp. cf. G.
mayeri, Globigerina nepenthes, Globoguadrina altispira,
G. venezuelana, Sphaeroidinellopsis seminulina, S.
sphaeroides, Discoaster quinqueramus, D. exilis, D.
brouweri, D. surculus, D. sp. cf. D. bollii, and D. sp. cf.
D. challengeri.

Age: Late Miocene: Globorotalia acostaensis Zone; 7 Spha-

eroidinellopsis sphaeroides Subzone.

Environment: Bathyal.

Sample 9 (10-94-9, CC):
Globorotalia fohsi barisanensis, Globoquadrina dehisc-
ens, G. altispira, G. venezuelana, Globigerinoides
triloba, Discoaster challengeri, D. deflandrei, D. sp. cf.
D. saundersi, Cyclococcolithus neogammation, and
radiolarians of the Calocycletta costata Zone.

Age: Late Early Miocene (probable N. 8).

Environment: Bathyal.

Sample 10 (10-94-10, CC):
Globorotalia kugleri, G. mayeri, G. nana, Globoguad-
rina  venezuelana,  Cassigerinella  chipolensis,
Globigerina sp. cf. G. binaiensis, Discoaster saundersi,
D. deflandrei, D. sp. cf. D. extensus, Cyclococcolithus
neogammation, Reticulofenestra scissura, Helicopontos-
phaera obliqua, H. parallela, H. truncata, and radiolari-
ans of the Calocycletta virginis Zone.

Age: Late Oligocene (P. 22/N. 4), probable Globorotalia

kugleri Zone.

Environment: Bathyal.

Sample 11 (10-94-11, CC):
Globorotalia opima opima, G. nana, Globigerina cipero-
ensis, Globogquadrina venezuelana, Cassigerinella chipo-
lensis,  Reticulofenestra  scissura, R. umbilica,
Helicopontosphaera seminulum ssp., H. parallela, H.
compacta, H. truncata, Cyclococcolithus neogamma-
tion, C. reticulatus, and radiolarians of the Theocyrtis
tuberosa Zone.

Age: Early Oligocene (probable P. 21).

Environment: Bathyal.

Remarks: Reworked Eocene Radiolaria and calcareous

nannofossils also were noted from this sample.
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Figure 1. Biostratigraphic summary of Site 94.

Sample 12 (10-94-12, CC):

Globorotalia opima opima, G. nana, G. mayeri (very
Globigerina
venezuelana, Cassigerinella chipolensis, Discoaster ada-
manteus, D. sp. cf. D. trinidadensis, Reticulofenestra

small),
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ciperoensis,

umbilica, R. scissura, Sphenolithus predistentus, Lep-

Globoquadrina

todiscus larvalis, Helicopontosphaera compacta, and
radiolarians of the Theocyrtis tuberosa Zone.
Age: Early Oligocene (P. 18-P.20).
Environment: Bathyal.



Sample 13 (10-94-13, CC):
Globorotalia nana, G. sp. cf. G. ciperoensis, Globoguad-
rina venezuelana, Globigerina rohri, Cassigerinella
chipolensis, Discoaster adamanteus, Sphenolithus pre-
distentus, S. pseudoradians, Reticulofenestra umbilica,
R. scissura, Helicopontosphaera parallela, H. compacta,
H. seminulum ssp., and radiolarians of the Theocyrtis
tuberosa Zone.

Age: Early Oligocene (P. 18-P. 20):

Environment: Bathyal.

Remarks: The sample also contains volcanic glass shards.

Sample 14 (10-94-14, CC):
Globorotalia centralis, G. cerroazulensis, G. nana,
Hantkenina alabamensis, Hastigerina micra, Globo-
quadrina venezuelana, Globigerina yeguaensis, Catapsy-
drax dissimilis, Discoaster barbadiensis, D. saipanensis,
D. tani tani, Pemma papillatum, Bramletteius serracul-
oides, Cyclococcolithus orbis, C. reticulatus, Blackites
spinosus, Reticulofenestra umbilica, R. scissura, and
radiolarians of the Thyrosocyrtis bromia Zone.

Age: Late Eocene (P. 16/P. 17)

Environment: Bathyal.

Remarks: The faunal and floral assemblages recovered

from this sample are extremely similar to those recovered

from Sample 10-86-6(CC).

Sample 15 (10-94-15, CC):
Globigerapsis semiinvoluta, Globorotalia cerroazulensis,
G. centralis, Hantkenina alabamensis, Hastigerina mi-
cra, Catapsydrax dissimilis, Cyclococeolithus proan-
nulus, C. orbis, C. reticulatus, Helicopontosphaera
reticulata, H. seminulum ssp., H. compacta, Discoaster
barbadiensis, D. saipanensis, Bramletteius serracul-
oides, Blackites spinosus, and radiolarians of the Thyr-
socyrtis bromia Zone.

Age: Late Eocene (P. 15).

Environment: Bathyal.

Sample 16 (10-94-16, CC):
Globorotalia  centralis, Globigerapsis semiinvoluta
(rare), G.index, Catapsydrax sp. cf. C. dissimilis, Has-
tigerina micra, Globoguadrina venezuelana, Chiasmoli-
thus grandis, C. oamaruensis, Reticulofenestra mohleri,
Micrantholithus sp. cf. M. proceras, and radiolarians of
the Thyrsocyrtis bromia Zone.

Age: Late Middle to early Late Eocene (P. 15), probable

early Globigerapsis semiinvoluta Zone.

Environment: Bathyal.

Sample 17 (10-94-17, CC):
Globigerapsis kugleri, G. index, Globorotalia lehneri, G.
spinuloinflata, G. spinulosa, G. bullbrooki, G. renzi, G.
broedermanni, Truncorotaloides topilensis, T. rohri,
Hantkenina mexicana, H. dumblei, H. sp. cf. H. arago-
nensis, Micrantholithus proceras, Discoaster hilli, Chias-
molithus  solitus, C. titus, Lophodolithus sp.,
Sphenolithus furcatolithoides, Bramletteius serracul-
oides, and radiolarians of the Podocyrtis mitra Zone.

Age: Early Middle Eocene (P. 11).

Environment: Bathyal.

Remarks: The sample also contains volcanic glass shards.
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Sample 18 (10-94-18, CC):
Globigerapsis kugleri, G. index, Globorotalia aragonen-
sis, G. centralis, G. spinulosa, G. renzi, G. spinuloinflata,
G. broedermanni, Truncorotaloides sp. cf. T. rohri,
Globigerina boweri, Hantkenina mexicana, Chiasmoli-
thus grandis, Discoaster hilli, Sphenolithus sp. cf. S.
furcatolithoides, and radiolarians of the Podocyrtis am-
pla Zone.

Age: Early Middle Eocene (P. 11).

Environment: Bathyal.

Remarks: The sample contains volcanic glass shards.

Sample 19 (10-94-19, CC):
Globigerapsis kugleri, Globorotalia aragonensis, G.
renzi, Globigerina boweri, Hastigerina micra, Cyclococ-
colithus gammation, Discoaster hilli, D. mirus, D. tani
nodifer, and radiolarians of the Thyrsocyrtis triacantha
Zone.

Age: Early Middle Eocene (P. 11).

Environment: Bathyal.

Sample 20 (10-94-20, CC):
Globorotalia aragonensis, G. bulbrooki, G. renzi, G.
spinuloinflata, Globigerinoides higginsi, Globigerapsis
kugleri, Hastigerina micra, Truncorotaloides rohri,
Globigerina boweri, Chiasmolithus gigas, C. grandis,
Triguetrorhabdulus inversus, Sphenolithus radians, and
radiolarians of the Thyrsocyrtis triacantha Zone.

Age: Early Middle Eocene (P. 10).

Environment: Bathyal.

Sample 21 (10-94-21, CC):
Sample 22 (10-94-11, CC):
Sample 23 (10-94-23, CC):
Sample 24 (10-94-24, CC):
Sample 25 (10-94-25, CC):
Include radiolarians of the Theocampe mongolfieri Zone.

Include radiolarians of the Theocotyle (Theocotyle) cryto-
cephala cryptocephala(?) Zone.

Ages: Early Middle Eocene (P. 10).

Environments: Bathyal.

Remarks: The fauna and flora generally common in the
above listed samples include: Globorotalia aragonensis, G.
renzi, G. broedermanni, Globigerapsissp. cf. G. kugleri, G.
spinuloinflata, G. bullbrooki, Globigerina boweri, Has-
tigerina micra, Chiasmolithus grandis, Triquetrorhabdulus
inversus, Micrantholithus proceras.

Sample 26 (10-94-26, CC):
Globorotalia aragonensis, G. renzi, G. aspensis, G. bul-
brooki, G. broedermanni, Truncorotaloides rohri,
Globigerina boweri, Hastigerina micra, Chiasmolithus
grandis, C. sp. cf. californicus, Cruciplacolithus staurion,
Lophodolithus nascens, Discoaster lodoensis, Sphenoli-
thus anarrhopus, Rhabdosphaera inflata, R. sp. cf. R.
perlonga, and radiolarians of the Phormocyrtis striata
striata Zone.

Age: Early Middle Eocene (P. 10).

Environment: Bathyal.

Sample 27 (10-94-27, CC):

Globorotalia aragonensis, G. renzi, G. broedermanni, G.
sp. cf. G. bulbrooki, Hastigerina micra, Globigerina
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boweri, G. linaperta, Ellipsolithus sp. cf. E. distichus,
Chiasmolithus grandis, C. solitus, Triquetrorhabdulus
inversus, Sphenolithus anarrhopus, S. radians, Coccoli-
thus ? sp. cf. C. dupouyi, Cruciplacolithus sp. cf. C.
tenuis, and radiolarians of the Phormocyrtis striata
striata Zone.

Age: Early Middle Eocene (P. 10).

Environment: Bathyal.

Sample 28 (10-94-28, CC):
Globorotalia aragonensis, Hastigerina micra, G. renzi,
G. broedermanni, G. bulbrooki, Globigerapsis sp. cf. G.
kugleri, Discoaster lodoensis, Triguetrorhabdulus inver-
sus, Ellipsolithus sp. cf. E. distichus, Cruciplacolithus sp.
cf. C. tenuis, C. delus, Rhabdosphaera sp. cf. R. perlonga,
and radiolarians of the Phormocyrtis striata striata
Zone.

Age: Early Middle Eocene. (P. 10).

Environment: Bathyal.

Remarks: The Sample contains also volcanic glass shards.

Sample 29 (10-94-29, CC):
Globorotalia formosa formosa, G. aragonensis, G. bro-
edermanni, Globigerina soldadoensis, Hastigerina mi-
cra, Cruciplacolithus delus, Discoaster lodoensis,
Lophodolithus  reniformis,  Heliorthus  robustus,
Sphenolithus anarrhopus, Ellipsolithus sp. cf. E. disti-
chus, and radiolarians of the Buryella clinata Zone.

Age: Middle Early Eocene (P. 7/8).

Environment: Bathyal.

Sample 30 (10-94-30, CC):
Globorotalia formosa formosa, G. rex, G. broedermanti,
G. aragonensis, Globigerina soldadoensis, G. primitiva,
Discoaster lodoensis, Lophodolithus nascens, Chiasmoli-
thus consuetus, Ellipsolithus sp. cf. E. distichus, Cf.
Fasciculithus involutus, and radiolarians.of the Buryella
clinata Zone.

Age: Middle Early Eocene (P.7/8).

Environment: Bathyal.

Sample 31 (10-94-31, CC):
Globorotalia rex, G. aequa, G. gracilis, G. sp. cf. G.
broedermanni, Chilogumbelina wilcoxensis, Discoaster
multiradiatus, D. lenticularis, Ellipsolithus sp. cf. E.
distichus, E. sp. cf. E. macellus, Fasciculithus involutus,
Zygodiscus adamas, Heliorthus robustus, H. distentus,
Cruciplacolithus tenuis, Chiasmolithus consuetus, and
radiolarians of the Buryella clinata Zone.

Age: Late Paleocene to early Early Eocene (Late P. 6).

Environment: Bathyal.

Sample 32 (10-94-32, CC):
Globorotalia rex, G. aequa, G. gracilis, G. wilcoxensis,
G. marginodentata, Globigerina soldadoensis, G. lina-
perta, Chilogumbelina spp., Fasciculithus involutus,
Heliorthus distentus, and radiolarians of the Bekoma
bidarfensis Zone.

Age: Late Paleocene to early Early Eocene (Late P. 6).

Environment: Bathyal.
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Sample 33 (10-94-33, CC):
Globorotalia rex, G. aequa, G. gracilis, G. sp. cf. G
quetra, G. sp. cf. G. broedermanni, Globigerina lina-
perta, G. sp. cf. soldadoensis, Chilogumbelina sp., Fas-
ciculithus involutus, Discoaster lenticularis,
Chiasmolithus sp. cf. californicus, Heliorthus distentus,
and Toweius sp.

Age: Late Paleocene to early Early Eocene (Late P. 6).

Environment: Bathyal.

Sample 34 (10-94-34, CC):
Globorotalia velascoensis, G. rex, G. wilcoxensis, G.
aequa, G. marginodentata, G. sp. cf. G. acuta, Ellipsoli-
thus distichus, Discoaster lenticularis, Chiasmolithus
consuetus, Cruciplacolithus tenuis, Heliorthus concin-
nus, and Zygodiscus sigmoides.

Age: Late Paleocene (P. 5).

Environment: Bathyal.

Sample 35 (10-94-35-1, 110-112 cm, above contact of gray

and pinkish clays):
Globorotalia velascoensis, G. aequa, and G. pseudome-
nardii, G. convexa, G. sp. cf. G. mckannai, G. occusa,
Globigerina triloculinoides, and G. sp. cf. G. soldadoen-
SiS.

Age: Late Paleocene (P. 4), (Landtenian).

Environment: Bathyal.

Sample 36 (10-94-35, CC):
Globorotalia trinidadensis, G. pseudobulloides, G. com-
pressa, Globigerina triloculinoides, Chilogumbelina
morsel, Cruciplacolithus tenuis, Chiasmolithus danicus,
C. consuetus, Heliorthus concinnus, and Zygodiscus
sigmoides.

Age: Early Paleocene (P. 1), (Danian)

Environment: Bathyal.

Sample 37 (10-94-36, CC):
Globorotalia  trinidadensis, G.  pseudobulloides,
Globigerina triloculinoides, Chilogumbelina morsei,
Marssonella sp. cf. M. oxycona, Chiasmolithus danicus,
Cruciplacolithus tenuis, Zygodiscus sigmoides, Helior-
thus concinnus, and Cf. Vekshinella ara.

Age: Earliest Paleocene (P. 1), (Danian).

Environment: Bathyal.

Sample 38 (10-94-37, CC):

Sample 39 (10-94-38, CC):

Sample 40 (10-94-39, CC):

Sample 41 (10-94-40, CC):

Age: Cretaceous (probable Late Albian).

Environment: Very shallow-water carbonate platform.
Remarks: The samples are of a mixture of carbonate li-
thologies containing abundant miliolids dominated by
Nummoloculina heimi.

DISCUSSION AND INTERPRETATION

At Site 94, situated on the continental slope of the
Yucatan platform, 180 miles northeast of Site 86, forty
cores were obtained. The maximum depth penetrated was



660 meters. The Late and Middle Eocene sections were
continuously cored, as were the Paleocene and Cretaceous
sections. There were 175.6 meters of cored material ob-
tained at the site.

Site 94 (Figure 2) is characterized by pelagic sedi-
ments through the entire Cenozoic section, bottoming in
Cretaceous shallow-water carbonates. The pelagic sedi-
ments range from foraminiferal, nannofossil ooze to chalk,
and foraminiferal-radiolarian, nannofossil chalk with sub-
sidiary foraminiferal-nannofossil-bearing, radiolarian
chert. Volcanic ash is a minor component throughout the
section, being generally more prevalent in the Oligocene
and Eocene intervals. Chert is common in the Lower Eo-
cene, consisting of concretionary bands and beds up to
11-cm thick.

Cretaceous sediments consist of odorous, finely lami-
nated lime mud with displaced lime/dolomite rock frag-
ments overlying a highly leached and pisolitic section of
very pale orange dolomitic calcarenite, calcilutite, and
calcirudite. The presence of microlaminated stromatolitic
lime mud, interpreted as algal mat in origin, and the
highly leached character of the sediment suggests suba-
erial exposure of very shallow-water carbonate bank (in-
tertidal to supratidal) sediments.

SITE 94

Varying degrees of lithification of the carbonate oozes
and chalks appear to correlate reasonably well with reflec-
tion horizons as determined from the reflection profiler.
Most notable of these include a reflector at approximately
250 meters (Late Miocene), which corresponds, within
limits, to the first appearance of transitional-carbonate
ooze to chalk. The first occurence of “hard” white chalk
at about 440 meters (Middle-Late Eocene) probably corre-
sponds with a good reflector at approximately the same
depth. The base of the Tertiary chalk section appears to
occur too deep with respect to the reflection profile, sug-
gesting that a slightly higher velocity function may be
required for that part of the section. A higher velocity
would be consistent with a thick “hard” section of chert-
bearing chalk.

Compositionally, the most striking difference between
Sites 86 and 94 is in the abundance of siliceous organisms
or skeletal material—sponge spicules, radiolarians, and
diatoms, in order of decreasing abundance. Despite the
increase in siliceous fossils at Site 94 relative to Site 86,
calcareous nannofossils are abundant to dominant in the
Cenozoic sections.

Pelagic foraminifera, although less abundant than nan-
nofossils, are ubiquitous and supply significant amounts of

Figure 2. Profile record, Site 94.
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silt-and finer sand-size calcium carbonate skeletal debris
to the sediment.

In general, an analysis of Site 94 material shows:

1) Upper Pleistocene sediments are foraminiferal-nan-
nofossil oozes.

2) Pliocene sediments are nannofossil oozes with
sponge spicules common and volcanic glass rare.

3) Lower Pliocene sediments contained dolomite
rhombs as did the Miocene and Paleocene sections.

4) Miocene sediments are organic oozes, Nannofossil,
siliceous sponge spicules, pelagic foraminifers and radio-
laria, in order of decreasing abundance, made up the bulk
of the Miocene sediments.

5) Oligocene sediments are nannofossil-rich organic
oozes.

6) Eocene sediments constitute a thick sequence of sili-
ca-rich organic oozes. Detrital carbonate is abundant in
certain sequences of Eocene sediments. Chert was recov-
ered for the first time.

7) Sections from the Early Eocene through the Early
Paleocene contain foraminiferal-nannofossil oozes, slight
shows of volcanic glass, and small amounts of euhedral
dolomite rhombs.

8) Cretaceous sediments recovered and analyzed are
carbonates containing stromatolites, ostracods, and fecal
pellets.

The most obvious difference in sediments from Sites
86 and 94 is an increase in siliceous material at Site 94,
otherwise the sediments are quite similar for similar time
horizons.

The average rates of deposition at Site 94 were deter-
mined to be the following:

Pleistocene 1.8 cm/103y
Pliocene 4.5 ecm/103y
Miocene 0.7 ¢cm/103y
Oligocene 0.5 cm/103y
Late and Middle Eocene 1.1 cm/103y
Early Eocene 0.8 cm/103y
Paleocene 0.04 cm/103y

The average rate of deposition for the complete section
from Paleocene to Present is 0.9 cm/103y.

The rates of deposition as presented above are to be
considered rates of accumulation. It is known from the
biostratigraphy of the section that there is a disconformity
between the Late and Early Eocene and between the Early
and Late Paleocene, as well as between the Cretaceous and
Paleocene. These disconformities would explain the ap-
parent extremely low rates of depositions during these
periods.
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Deposition rates of Site 94 compared to those of Site
86, show that during Late Pleistocene and Pliocene times
the rates at Site 86 were higher by a factor of 3 for the
Pleistocene and a factor of 1.5 for the Pliocene. Rates of
deposition were similar for the Tertiary sediment at both
sites, and the average rate of deposition for the entire span
of time represented in both holes was almost the same (0.9
cm/103y). There are large variations in thickness between
similar time sections in Sites 86 and 94. The Oligocene has a
thicker section in Site 86, while the Eocene of Site 94 is
almost 4 times thicker than that in Site 86. The Paleocene
of Site 86 is 3 times thicker than the Paleocene of Site 94.

Environments of deposition at Site 94 were similar for
similar time horizons at Site 86. The area at Site 94
represents a pelagic buildup of carbonate sediments in a
deep water environment since the Early Cretaceous. In the
Early Cretaceous, the area was of a shallow water nature.
The finding of Lower Cretaceous shallow water limestone
at Sites 94 and 86 suggests that the Campeche Bank has
undergone relative subsidence on the order of 8000 feet
since the Early Cretaceous. A fairly rapid rate of subsi-
dence is indicated by the appearance of deep-water fauna
during the early Late Cretaceous of Site 86.

Obtaining an almost complete Eocene section at Site
94 will afford the paleontologists an opportunity to cross
correlate Eocene radiolaria with nannofossils and
foraminifera.

In general, Sites 86 and 94 represent almost identical
settings, suggesting that the Campeche Bank grew as a
massive block since Middle Cretaceous times. This indi-
cates that the upper part of the Scarp is caused, not by
faulting, but by the upbuilding of carbonate sediments.
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3 === |- | Minor fecal (N5) speckles. 8.430.960.7 2 3= | |- | HeS odor throughout. 4.8|20.4)74, 8l
85 -+ —— = == —
E e oy e s ) ] =
JREEceC R ANEE
& 3 :r+_—!—- == =] i 4 m
i ped — - — =1 é -
= 3 P e e et = 3 e
gl % e o et | = 3 3
2 = o Pt =5 = 2
& .{_‘_'l- - —'v “ : 1 e -
2| s Il 9.928.2]61.9 ks === | 5.5 |22.5(72.0)
gl = i iy § = == =¥
= B - e v -
£ __-—0—_‘_‘—4—_+—r 8 Hl«—- e
£ S e s || 352
F q —:424—._**—?—_‘ & - —— 4
: —4+— —— —H = :4— = —
et $ 1=
3 F=— 2 J====
oy - e ] o =
£ 44— —— = .
3 = g F===T 4.9 [22.4[72.6
2 .‘» - — = . - .
o =] T'__;__‘_q o _“__‘_ o e
B A +H—,—+—
—+ == 5 = i S Transition between 569/1 and 8/1.
:."T_+_+_¢_._" 2 5 - —— 4
3| Alaasd] 2 = g e
g O e | ) T ]
e i S B q -+
— — — ===
g o eyl S ol - 6.8|32.5160,7 F= ==
e — o o]
o —— —H —— —+
-+ —+— — g — — As above. Vaguely laminated throughout.
25 1 ity s B == 9,9 (31,9/58.2 F====q ) Suggests upper sections may be more dis- 5.9(26.6/67.5
i e e B e e turbed than is apparent - although still
e 1P g Cam e — not severely. Color variation alternating
£ s e il b fos i between 5G8/1 dominant and 5G69/1 dominant.
B - — g+
6 E_'—ﬁi';:;' 6 _4—_A_—|—__‘_;:
B .
&+ ——, —— - ——
e =} S s
‘:'—_"_—4—_'--—!' :-l—_'__'_—t— ]
S Sees
i i = .
Core H“':_._j“__.: Cof"e E~_+F:
Catcher ' - Catcher p— —— ]
b— A— — h— —— —

¥6 ALIS



01z

Site 94 Hole Core 5 Cored Interval: 168-177 m Site 94 Hole Core 6 Cored Interval: 207-216 m
w L")
5|g GRAIN SIZE = %‘ GRAIN SIZE
- =15 WEIGHT % ) B WEIGHT %
5| . £ | » e
w fe=| & 5|2 ol|l+~]= w |=| & S| g alwr|=
a8l 3 |2 & ] = E 21 S Bl 8 |2| & = Z|l =13
2l 2 4] ¥ |vuiHowoey [ 8] 2 LITHOLOGIC DESCRIPTION w | o 2| 8 |%] £ |[LTHoLosy | & 3 LITHOLOGIC DESCRIPTION Gla|o
_—I -4 S = — +_
J== = Disturbed as in core 4, Slight H,S odor. =1 e Disturbed as in cores 4 and 5. Slight
N - ——
—— —] b, e Sy e ey H;S odaor.
g [ ] B 11—+ —— -
D.E——_':r—_'_—'— (- o
=1- -1 - —— ]
1 - _,_—:_._—:t 1 B o FORAM NANNO OOZE
e i e - — 568/1 dominant with subsidiary 5G9/1 and
‘-OT,:':'_ ] FORAM NANND 0OZE ) I.O:.._'__.__‘_q: minor 5GY7/1; strongly to moderately
J==smd 569/1 dominant with subsidiary 568/1 and S oz e, el burrowed. Fecal speckles (N5) throughout.
A== 5GY7/1; strongly (?) burrowed; minor o e
=t fecal (N5) speckles throughout. — == —-
- = b ]
4 ":‘_-«: - | ~ 5.4 [24.3(70.4 === | + 6.5 [31.0(62.6
= Eetat et
4 —— N et i R
~ 2| == 2| A==z
a 2 el 41—+ —+
£ =] = = +- ——
E: === 3 J==3
E it pedin = Jo—=—
o S [ e o § 4= =
g SESTot 2 F=o= I e
s J==—=- | = 8.3|26.2}65.5 § —':._I__._‘t /1 With subsidiary &/1).
) == 4 ===
- PSS M ey - = —
& - -—_'_'_-;_ 568/1 to 9/1 § B S
E 5 ] Bl S L - = 5 ] :+__."_-._._-4:
= 4 —— w ey 5 g, o
w e = '*:_'— = g e g
wl| = 1 —— i —
= -g =T =] 2| =8 - = Zone of darker burrow-fill as above.
= -1 —— b - - 7 .
E H = ‘_-__4;.__ = E — -.-.',—::: —+
& - —— for - -
- B 3= = | 5GB/1 dominant 1.8l22.7]72.4 o g = .:.__+_._.__+_
| P ey 503 m
Ul 8 oot = i transition o ===
t |y e i 3 |y 1= | I 1.537.4/61.1
k g - . =]
] = o, 5 === | }- 4.627.1/68,2
E ?‘13+ -__ : 569/1 dominant E» it Occasional rare burrow-fill of 56Y5/1-6/1.
% e — R S
3 —— —— — 3 —— —— ]
o ] — — BJ s A= J
5 5 s o ol | N 6.127.2/66. ] === |/ 3.9 [30.6[65.
Bl -4 —— —— - ——
3 s D= 2 Foooe]
G =it "§ e P gt
-+ - o] o P =
5| Je==ed 8| Fe===
— -t ===
q—+— — [
4= —— - P2 o, o s,
B oy e e transition to 5G8/1 gt _,__'_.:
—_
=St 1| I N S et
J==== | 9/1 dominant 6.226,9/66.9 ===t 5.727.4166.9
ety J1=5===
— =3 — 9/1 dominant 5 e ey
4+C+_| 9/1 dom ==
. — = — ]
6 1= 6 2 i3 e
— . i M =)
e [-9/1 dominant oy Moy pniia
B ot ==
e [ e As above. Rare, vague laminae. Color 53 bowy g gt
D et mran variation as shown. - ==
Eat=t S e
Core "’__f1_—+—_‘4_‘ Core e =]
—
Catcher |—+— —— Catcher |—+— —— —
- R P bl

t6 ALIS
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Site 94 Hole Core 7 Cored Interval: 242-251 m Site 94 Hole Core 8 Cored Interval: 251-257.7 m

bt 'Y}
= %’ GRAIN SIZE zlz GRAIN SIZE
=k WETGHT % _ E|3 WEIGHT
g (%] g . (=] w1 g L
— [-4 - o
ul 2 |E| & H I HERE al & |5 B A HEE
2| B |#] € |LiTHowosy | 8| = LITHOLOGIC DESCRIPTION I 2 R & 2 |vLimvowosy | 8| S LITHOLOGIC DESCRIPTION 2|33
Disturbed moderately to strongly throughout- = Moderate to strongly disturbed as in
- homogenized bands not depicted. . upper cores.
0.5+ vOID 0.5 VOID
1 5 1 =
. L L)
== e e FORAM NANND OOZE
wirn purd Wik o —+_—o—__'_—|—_; 5G8/1-9/1 with subsidiary 56Y7/1 mottles;
e Sk o e a2 strongly burrowed; rarely vaguely
s =] FORAM NANNO DOZE = R el e laminated. Fecal (N5-6) speckles
& o Light greenish-gray (5G8/1 with minor S o ot e throughout.
2 - 5GY7/1 and N&); burrow(?) mottled; ash- 5 ‘= —— —]
3 = bearing locally. Note chalk fragment at 3 g i e e e e
i - top, suggesting initial stage of con- -~4—— —
2 2 g [ S e wmad soiidation to chalk., (Mechanical distur- ,5 2 :I'__,__'__.__":
3 BN o s o bance largely destroys such a fabric). P ===
2 - £ = —— —]
g - —— £l — =, — ]
g = = ] -, =, —+
< J——"— B 4 ==~
o i B tmetn o F-=—
- e ] — 2.4 132.3065.3 21 5 - —+ — 7.5 (34.0(58.5
& e e g - = —— e
B, = [ S (=} - —— ——
= b S STV St e i =] § — —— —+]
gl 3 e —+] = 3 =
gl 5 |3 e it gl 5 J4====4
= % g T g = et
wl 8 e e o ,§ J==
5 -E‘ :__._ _,_"‘: & :;:'__.__ —]
2 e e ~ J=—= | |- 2.5134.2]63.3
B —+, 4 =i 3.7 |29.1|67.2 o = —— —+
o - —— o ) —— -1
§ gt Ut e b =
3 === k] —+ —+—,—+] As above with a few vague laminae.
3 '-:'_—r—_._—#-_- ] _|_'_._. —
9 4 == i 4 - —— ——
] —+ =, o S X e e
3 . 8 -+ —— —
3 = b gttt = 58 oot
8 2 e v 3 J-———7
2 - = 2 ==
2 o 1 e e 3 53— —— —
3 i 5 i e O 3.9 [35.3(60.8| 5 4===—=d | I 9.8 [44.2/46.0
2 — = ] - LR
4T .
e e et ) 5 — —— —t—
-4, As above. Less disturbed and very vaguely = = ]
5 T+ —+— — laminated. 5 ) poste gnd'soam
e —— — ——
e e e s e
— e _'— —— —t—i
J- —— —] :,__.___',__.. —
o o o ]
—— —— =
- —— —— —H]
tore |=t— = Core ;__::-0—_._—4-_
Catcher |~ — ] Catcher |7 "]
—— — o e -1
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Site 94 Hole Core g Cored Interval: 292-301 m Site 94 Hole Core 10 Cored Interval: 331-336m

GRAIN SIZE
WEIGHT %

GRAIN SIZE
WEIGHT %

LITHO. SAMPLE
LITHO. SAMPLE

AGE

ZONE
SECTION
METERS
DEFORMATION
SAND

SILT

CLAY

AGE

ZONE
SECTION
METERS
DEFORMATION
SAND

SILT

CLAY

LITHOLOGY LITHOLOGIC DESCRIPTION LITHOLOGY LITHOLOGIC DESCRIPTION

Disturbed as in upper cores.
VoID

—
lm‘rlll

T
t
i

FORAM NANMND OOZE

5G9/1 dominant with 5G8/1 and minor mottles
of 5GY7/1 and 8/1; minor N5 speckles;
strongly (?) burrowed. Local chalk zones.

IIlI‘]:H
RN
tt

!
i

TT
i
11

il dyis
H
i

f

FORAM NANNO OOZE
- 5G8/1-9/1 with minor mottles of 5GY7/1; 13.3]41.0/45.5)
strongly burrowed. Speckles of N5
throughout.

IT
i
|

41,6/55.9

1y
++++%
b

hh
tt
i

P22/N4
T
i
al

=1 As above with a few scattered zones of
— — disturbed soft chalk.

™ 11.9]43.0/45.0]

T
1
|

r
typalepaaliagg
[
patalrraealanty

i

LATE OLIGOCEME

T
|
|
|
y

T

%+i
1
T

3.2 |145.0[51.8]

|
i

As above 5GB/1 dominant.

+T+T
i

Transition to 563/1 dominance.

T T
i
i
iy

As above. Presence of chalk fragments
again suggests an early stage of consolida-
tion to chalk.

i
!

e
pradiiraliang

As above. Occasionally vaguely laminated.
Intermediate ooze to soft chalk throughout.

T
}
h

paalaaialiind
. T

1

i

I
i

T
i

414

EARLY MIOCENE
W8
+

{ 1

e — 12.3(40.7]a7.0) Core
Catcher

:

i

i

NS NNEN

LE 22.9142.0(35.1

peral el

=ty | 12.4{39.9/47.7]

: \ ) As above. More severely disturbed.

{ =)
sl

T

T

Core -
Catcher SR W
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Site 94 Hole Core 11 Cored Interval: 363-369 m Site 94 Hole Core 12 Cored Interval: 369-378 m
5 ﬂ
= GRAIN SIZE Zlz GRAIN SIZE
2| Z WETGHT & 2= WEIGHT §
5l |7 = 2|7
o o o =
ul| ¥ |5 & 2|2 gls|z w| £ |5| & 2|2 ARE
2| 8 |w| ¥ |LmHowosy | B3 LITHOLOGIC DESCRIPTION G|l 3| | & |9 £ | LuTHowey (SB[ D LITHOLOGIC DESCRIPTION F|lG5|=
] = ——
- Deformed/disturbed as in upper cores. =
b Note color change and more abundant — | . : .
. A e — Note: Upper 5 sections not described in
0.5—  voID evidence of soft chalk as of this core. 5k T e i detail. Lithology is basically as below.
1 + 1 o e v
- -3
1.0 1.0
e ————
e s
sy pa -
= —=—+ FORAM NANNO 00ZE -
= PR e Ve White (5B9/1 to 569/1 with 5G9/1 mottles); ]
1= == — Tocal soft chalk; occasional to rare vague |4,3[49.3/46.4 =
11— — laminae; strongly burrowed. Scattered N7 i
e s S stain and microburrow-fill. .
) :4‘;4__:_'_ : 2 B === Section 2 contains burrowed ashy zone.
2 [ SR S ity
B |t o e e e i S
2 e el 2 e
gy A ] As above. Additional burrow-fill of 5GY8/1. = ——
] o o Hacs ol
] = 3.8 |47.6[¢5. 6] :j—_._—'—:__‘*
2 = eme
= _:— ——= | Section 3 contains ash-rich vague laminae
3 4 As above. Scattered disturbance areas of 3 b £, e and burrowed zones (tending toward N7).
- ¥ - —H
3 soft chalk. 2 AT T
-1 2 "F—d:_—o— —H
w = 8| g gy
o ] = & 4= ——
=] 22 P ol é —4— —Hv—-_.*—f
2 5 s 11+ 4,2 148,5147.,3 3 = o Y it
et — —— —— — = -+ —4— ——
2 by - =5 o o, e |
L —_ = - - At+— —+—
= H— —— —+ jas Sl ey
= 2 i
= 4l Fommed o Fe==e
i et e ol
[ P 1 fun ey g
3 — - F
=T o s fiemy jusin e
P ey ++— —+— —
- — -_*—f——'-t 1 +++ —
= | 4.0(47.6[48.3 i Syie
+ —+ —+] i oy
B 1 B o ek
52 R T [ i ot el FORAM NANNO OOZE
5 g e 5 F=t== 5B9/1 and 569/1 with subsidiary N5-N7
- == =+ —— = mottles and specks. 5Y8/1, 5GY7/1 burrow-
" o Syperasumiiog, fill; strongly burrowed; occasional vague
8 gt sty As above, Transition in deminant celor to S o ety i laminae some ash rich.
—‘g . 5GY8/1 with burrow-fill of 5¥RS/1. ===
_'__ Com Considerable fragments of chalk. — i
=" | 4.0 (08.2/47.8 i st i, B I o 10.4/50.2[39.2
=== As above with vague color variations as I
g——"— shown. Random soft chalk areas. _|'_,_“"__,:"_ P
o e 4 == —0—:' 589/1-569/1 transitional.
6 - —t = B j—_'_—t;-'_—&—
) o it = X F— ==
i 589/1-569/1 dominant. = "::'_
- —— = -+ — —
A —_———p ] - e
7 P el W ¥y [ h\—S‘thtly darker (B/1). s
i | -+ == Mottles of 5YR7/1.
Core ,:_+ ] 589/1-569/1 dominant. Core :,_:_,_—Z
Catcher: p— —+— —+ Catcher :.—__—:+
p— —— —+ —+—
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Site 94 Hole Core 13 Cored Interval: 378-387 m Site 94 Hole Core 14 Cored Interval: 407-412 m
b} pr
3 % GRAIN SIZE S GRAIN SIZE
o cl= WETGHT % 2z WEIGHT 3
3 g g 8l 2 il
. [} =l W sl 2 [~} - = d =1 S| 2 2 - =
s8] & |2| & 5| E =215 8| 5 |2| & | 5 2| =215
= 4 wi| X LITHOLOGY | | o LITHOLOGIC DESCRIPTION 5| |3 < ~ w| = LITHOLOGY | 2| o LITHOLOGIC DESCRIPTION wn | w |
== = —
! et o e Disturbed throughout - probably chalk. :'._ ==ty Disturbed with a higher ¥ of chalk than
T e o g Mot it ahove.
) e L '__4_ imyra
0.5 = =1 Note: Upper 2 sections not described in 0 5%!—_‘_—-—_._—1'—_
. . etail. Lithology is basically as below. £ o g Sy
1 o detail. Lithology is basically 1 1
SERC =T R S
| o e e i.o—,_‘*_‘.._:'_'_._' Sections 1-3 not described in detail.
= = — = 53 o i Lithology as below.
= ﬂ—_‘—d—‘T _++++I_ oy
~—— —— H— == —+]
= ) — —
= by et e As below. White (5G69/1-5B5/) with N7 as s e sl
B e vague bands. Slightly ashy. ===
- —— —— — -t —— —
w F59 ol e e = oo radary i
a8l .. 12 ] 4.._:_o_*__ 2 :q:—n—i—-—_«
B3 [ gt ==y
gl @ I e = =
| & I o st et F= ==
=2 -, ——, —] = = —]
= e e FORAM NANNO QOZE/CHALK w - 1= 1
J==—=1 | |- Greenish-white [569/1,589/1 with vague 1.8 [54.2144.0 § o e = =
A=t sim= laminae of 569/1, 5Y8/1 and N7. Burrow o = s e
i e — mottles of same. Strongly burrowed; wl = ===
i Pt e e g occasional vague laminae. 2| = | e
3 e it v e 9 — 3 = == =N
B oy, gl |
jici Lot R i i -
o 25es:
“rl -3 j"" e AT FORAM NANNO CHALK/OOZE -z
i i | T TR Greenish-white (5B9/1 dominant with
Core —— —— - = — I subsidiary 589/1,N6-7); strongly burrowed; |1.8|54.2|44.0|
it ot = few vague laminae
Catcher [—— —+— I ] .
—— —+— = == —
4= ———+
o i ScSet
)= =
—— = —H
- - ++-a:
1 —+— ——
e ey
Core — =
i S pestag g
Catcher |— —+— —+
— —— —
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Site 94 Hole Core 15 Cored Interval: 412-418 m Site 94 Hole Core 16 Cored Interval: 418-424 m

[} el
zl&g GRAIN SIZE ES § GRAIN SIZE
=1 WEIGHT % =) = WEIGHT ¢
2 g g7 | ¢ E1
wl & 18] = 2|2 AEE w| g |5 & el 2 AEE
2| | [B| ¥ |uHowey | 8] S LITHOLOGIC DESCRIPTION a3 2 8 |9 2 |[vuiThowosy [ 8| S LITHOLOGIC DESCRIPTION b I
] e .
- Note: Sections 1-3 not opened. Taken | FTELAN 2 riim Note: Sections 1 and 2 not described.
= without a liner and oversized. Lithology P L e, T Lithology as below.
0.5 as below. 0.5 4+—+—+
- e i 12
H 3 : R
1.0 1.0 “_f—_'—-f_'_. ]
-4 - { T |. '_I._ T
= Thoe
T o
7 S FORAM NANNO CHALK (soft)
. = } LA White; strongly burrowed; very rarely
R =] I = vaguely laminated. Possibly locally
2 - UNOPENED ] 2 3, slightly ash bearing.
- w 'y T
four | T T BT D
- S5 w ———
= s| = T+
- 2 I
= [ Tt
b — a L
E ] S f = 8.9 [57.2[33.9
§ w = x | N9 (and 569/1) dominant.
= ]
b -
= 3 ] 3 [~ 569/1 dominant. Mottled with a trace of
= 3 5G6/1.
e | N8B dominant.
= — N9 dominant.
-] FORAM HANND CHALK (soft) . 569/1 dominant.
= Greenish-white (569/1); ashy; strongly Core e
- burrowed; rarely very vaguely laminated. Catcher L LI
—] | ‘\Band of burrowed ash. 6.8 [61.831.4 —
4 = 5G69/1 mottled with slight N7-8,
]l occasionally to rarely 5YR7/1.
Core
Catcher
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SITE 94

216

Core 18 Cored Interval: 433-442 m

Hole

Site 94

424-433 m

Cored Interval:

Core 17

Hole

Site 94

AT

]

1118

GRAIN SIZE
WEIGHT

QNYS

5.3 |57.3{37.4)

@
-t —_— (=4
= = o
= & -
“ a2 wr ~ o
< o o ar
= L} m.d-s
= ] <
S| 3 = z E4 v 2k
= - s s d mBET
= = o - E =& 32
v b} — = 153 -3 m
S| = £ 5 = . =2ED
i I B = — = L]
219 & E - s .mwmuﬁ.w\l
= i = 5 8 — mmg. e
2% s g o o 3 5558
S|l —-— o — @ = w e -
a [ o ~ ' w N5t ®
2| ws | - =~ .ew3 O
£l = o a @ O IS as @
—| 2= = . o = c Ss=lw L
-+ Fri “E e o .. S EWTD
= -— o ] = E=E—0Om™ o
a v = - Dy
%s 58 g s. ¥ EiEsan
82 57 5 53 = =82%55 7
B~ b & 3w - EEf85 w
= vi— v w.ao = mnntl.c—H\L”
IUdHYS TOHLIT
"
LT MMM
k. .
o > = = 3 == > rat T
=L |T nili 1 i 1L ...H+ ...:- Rk | ._. 14|
m L4 4 = =L <+ |4 “+ 4 -1 Y A = A
HTIT +|+ B = 1T Tt ..__| ..ﬁmu =T |_|.1| <+t
- 1 -+ - -+ Lv_..r |4 1 bl -l |4 4| == | 2
=ik 1L L)L Ll L I...{_y 41414 | SESENERENEREN]
AT il LT R LTI
TTT T TTTT]1 T R AREABRREENIEREE LASRE! TrTTT N
SHILIW 2 o 2
5 3
NOILJ3S — y _LH._
Noz Lld
39 3N3003 37001W
o
W[ AYT w
=
e -
=3 |11s 9
o
2% [ows s
P
= tNmn
wy =] o -]
el — -~ |
— e - Onc
; : » @ ES.-3
= b =] - . -
2|2 z = B3 3855
ElE S - 585 E-E5
o o a i o wega
o i — =
3|8 k- 7 35 Se53
= o o @ -1
ot I~ S V@ e mE
c m o — o & 3
b= - w =4 o553
= - = @ ] by Zia
[=1 LS = i - B wwZEo
= 2 - 2 k) FEL
wi — ..
= z o 58 58594
— a LD Q@+
= ) e s me o oONn T n
3 & = st = o082
a8 € = 23 £88¢t%
‘s = 2 o Ty~ B
a2 - - P S5 =
$5 5 S g5 2IacE
FTdWYS “OHLIT |
NOTLYWH0430
- T
HERRE - 1 ot - |+ |||+ + -+
w H- | 4= - 41-Hl+ - || = .
. UL 111 |
E N 1 ST I
~ H4 LA R ]
1 B RRARNEEEEREREA "
SUILIN 22
s s
ND1133S = e e =
aNoz Lid
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LIT

Site 94 Hole Core 19 Cored Interval: 442-451 m Site 94 Hole Core 20  Cored Interval: 451-460 m

L d
z|g GRAIN SIZE = g GRAIN STZE
=R WEIGHT % ] ol s WEIGHT %
3 : gl w» |
w |E| & HE s [=]= w |E| & gle e |5 | =
gl & |8l & £l 2213 |8l & |Bl & HE: (2|3
= i wl = LITHOLOGY | & | = LITHOLOGIC DESCRIPTION wlw|DOo = ™~ w| LITHOLOGY || o LITHOLOGIC DESCRIPTION w|lw| o
- 1 .
s Note: Sections 1-4 not described. Z '4—1—'",“‘-"‘ Note: Sections 1 and 3 not described.
= Lithology as below. :+ -l—+_—l- [ Lithology as in Section 2.
0.5 0.5 ——+—
o ey
1 'S i
1 ar ; 1 i [
1ot 1.0 FORAM NANNO CHALK (hard)
S I LT B LA Greenish-olive white (N9-5Y9/1-569/1);
b4 e L S strongly burrowed; occasionally laminated.
L S LI R, “H-
p LYY T n T n e LI LT
45 } : S S 1
o i St Well laminated with N6 and 569/1.
t N E v __';_.I’.+ :*,_:w_}
., t t P B " T
2 T B w 2 i [TLMottled and speckled with N6.
B s =} Ve, Fi T 7
—— i = P LS
" TR o 2 A+ Vaguely to sharply laminated with 568/1
——h+: —— wl = 4t }'+"+ at base.
o e i 2 ettt
= "_‘_'_E ; i ; £ Lo FeS/FeS, nodule (NZ).
I ST I B i A o
o o
o L
. 3 :i i :Li‘ 3 _! F_+ + N
é . —. FORAM NANND CHALK (hard) e As above.
= - i White to greenish-white; ashy; strongly oty
o a gy (s } burrowed; very rarely vaguely laminated. .‘.r —+—4
x| t I MO B R
8 B i o s e
¥ = f : Core P J,—L'I_'
' %: + Catcher *.r T
S I 1
—
b 4 1
4 ot n + n Site 94 Hole Core 21 Cored Interval: 460-469 m
s
Tl T ("]
L | S %‘ GRAIN SIZE
oy oo [ WEIGHT %
; 569/1 (dominant) and N9. = 2|
b = e Z|le
. } w| ¥ E = 2l E g 5%
==t A ) 2 = |a| ¥ LITHOLOGY | 8| = LITHOLOGIC DESCRIPTION G| 6|
— T T
+ shy (N7). —
B o 569/1-N9 transition with distinctive e i
—4 2 4 Note: Section 1 not described.
5 v,- g::gg:j;%?“”’““- Concave upwards S Em emr As below, Well laminated from 110-130 on.
—4—+H - 0.5 ———— Contorted at top - probably slump with
" 1 LTI ; i horizontal fold axes and shear planes.
8 e T
LN L 1 N8 burrowed ash zone, fiorer
t : 1.0
" |’ i L g ."+_|_'+ 4
c.ctorheer — I 569/1 (dominant) and N3, B e
atcl T Sl S "
= : S m FORAM NANNO CHALK (soft?)
g Tt | = | Greenish white to white (N9-563/1 3.2 155.9/40.9
2| o N S transitional mottled with N7); ash
Wl a o+ bearing; strongly burrowed.
8 T ¥ T T+ T
= ¢ .
B ) Disturbed.
T ae ey
It T + Il 7
Core ; T =5
Lo 1
Catcher [+
I T ) t
¥y ¥ ¢ L
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e Hole ore ored Interval: -478 m ite Hole ore ored Interval: -487 m
Site 94 ol Core 22 Cored Interval: 469-478 Site 94 1 Core 23 Cored Interval: 478-487
g o
5% GRAIN SIZE HE GRAIN S1ZE
N o2 WEIGHT % . = WEIGHT %
gl 2 £l o gl 2 £l
w| £ |5| B S|2 25|z 4| £ |5l & el 2 g5z
2 1 w| £ | LITHOLOGY | B 3 LITHOLOGIC DESCRIPTION Flalo < ~ wl 2 | LiTHoLosy | & S LITHOLOGIC DESCRIPTION 3 I
T T L (LG e
- |'+ —+ lI } Note: Sections 1-3 not described. T Note: Section 1 not described.
I+ Lithology is approximately the same as e Lithology as below.
o5+ below but slightly mare massive. 0.5 {'_ e
—__+_'_+'_|__' = Lk +
LY [ == = . I I
O, Emarnirm, .
s
ey z
I o e =} 5
] =1 =3 FURAHINMND_CHIHLK (SOf?] .
= F E — T Grayish-white (N8 laminated with 567/1,
e = W o 5Y7/1, SYR7/1, 568/1 and N7); very
g O = = = LIRS slightly ashy/clayey; moderately to
:-l+T_l_—| L3 = H———— strongly burrowed (rare burrow-fill of
+—— L EYR6/1). Irregularly to vaguely
2 - 2 o i Taminated.
1 n i - L ] T
e =
= oy L
I i } n TERLIN B
w i -
= T T T L
(= i ELEY L i,
8| o Fey il
w| = T Catcher p—+—+—
= —+—+— —
=] R =
¥ 3 I+ —H
. FORAM NANNO CHALK
L T Grayish-white (NB laminated with 567/1,
o i—*—_'_# ; 5YR7/1, 5Y?/1, 5G8/1 and N7); very
b slightly ashy/clayey; moderately (?)
B L . burrowed (rare burrow fill of 5YR6/1);
I S ey irregularly to vaguely laminated throughout,
o Ty
S
T
4 et
- I
P Ly
Core mmE, ;+
Catcher g+ 1+
=T . B
- — 1




SITE 94

oo A1

“ | =g

=3 [Lus
[’}

g= anys

LITHOLOGIC DESCRIPTION
5Y9/1 with mottles of 5G69/1, 568/1-9/1.

Cored Interval: 496-500 m

Core 25

Hole

Site 94

487-496 m

Cored Interval:

Core 24

Hole

Site 94
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Site 94 Hole Core 26 Cored Interval: 500-507 m Site 94 Hole Core 28 Cored Interval: 532-540 m

v6 ALIS

Ll L)
= § GRAIN SIZE = g GRAIN SIZE
= el & WEIGHT % = Els WEIGHT %
S| wn e o wvr .
w |E| & % 2 al+|= w |E| & % 2 ol ~|=
[} = 2| - [ = == bt = 8 = ] =] = =15
2| 8 |8 2 |LTHoosy (B8] S LITHOLOGIC DESCRIPTION bl R = 2| 8 |[%]| # |[LiTHowosy | & | 3 LITHOLOGIC DESCRIPTION Gl
+ il LT T T T = >
t ; e e E——— ji-—’—f—ll. Note: Sections 1-4 not described.
+ n + ; ——+ Lithology as in Section 3. i L, Lithology as below.
N n L b | WBLENTS 1
0.5 bt e
1| e 1| dee
1 T T t = L T
o S oAt
L T . 11 T t T
Eaters ESEEEE
_'I A————— —T n + N i
Lt FORAM NANNO CHALK (soft) ‘4—*—-; .
i LSRRI YL Greenish tan to greenish white; slightly 99—
_‘!_:__{ i - clayey (?)/ashy. Strongly burrowed; +1;"'_“+—‘|—"
—ht——t—— rarely vaguely laminated. F——
| TR T i { L | }
2 LS s Z T — 4
= LaVINL] =1 } i
Eisies SRR
w Tt e
i | L B
§ L - :'1‘: il 56Y9/1 with 5G7/1 vague laminae. T*“—: +_'_1. i
vl = - == et
w| & =+ 5YR6/1 laminae. ]
-t =1+
8 L 569/1 to 5GY8/1. —H———
= Tt T4
3 :ﬁ% L6 w 3 o v
T [ gl . ERESEE
e = B (S
P Lo i 569/1 with mottles and vague laminae of 'g o L 4 +T+
i 5Y8/1, SGY8/1, 568/1 and Ne. g =
I e e = B
—t L e [T FORAM NANND CHALK [soft)
L bt 1 _-4_5 e ——— Light olive-gray; very slightly clayey (?);
= LS L, _—l++-+—f—_| strongly mottled (burrowed); occasionally
4 ‘|.|.._';‘_i 1 Y —ij_;_',_ vaguely laminated.
T+ :lq___{;----f A
o I
I L iad ++——+
R T o
s ot ___|_. .
*F: i :_{1 _':lTF;—F—
——— ———
c — 4
ore e 1 2
Catcher {———+— L L 5Y8/1 dominant.
RS W P
I L o
site 94 Hol Core 27 Cored Interval: 507-516 5 S
his il s d b 2 = +—.;—_ = [~ N6-5Y8/1 transitional.
L i }
] % GRAIN SIZE _.FLT‘ : 5Y8/1 dominant with subsidiary laminae
L =& WEIGHT % =t _\_and mottles of 5Y7/1, 5G&/1, SG6/1, N5-6.
=1 ] = . L
il w E & S| 2 2|l 5= Core -I t : = = vz
al 3 || & wlkE . 2|3 MEULAN B
2| 2 |wa| 2 |vLiTHowogy [ B D LITHOLOGIC DESCRIPTION S|w|o Catcher [T +_i_+._;_
4 o
0.5
|7} ha CORER TSN S Y - —
§ 1 :’- Core disturbed and unopened. Foram nanno
= - — chalk in core catcher.
a 1.0 UNOPENED
- 1
C_l:. =
S 4
L B
Core i t ,: t :l t "
Catcher H:f:*}
T o e S
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Site 94 Hole Core 29 Cored Interval:551-560 m Site 94 Hole Core 32 Cored Interval: 609-612 m

(] [¥¥]
z|g GRAIN SIZE =zl GRAIN SIZE
2z NETGHT & 2z WEIGHT %
5 . = g L
= @2 g o o - | = Lt =| & S| 2 =
sl g |5 B 2|2 21253 gl & |8l E E|E 2|3
el 8 (2] 2 | Lithorosy | 2] 5 LITHOLOGIC DESCRIPTION =| 5|8 2| 8 |4 ¥ |LiThotosy | 8] S LITHOLOGIC DESCRIPTION 8|3
3 i core [y ll = FORAM NANNO CHALK
a mis] Catcher | 4——4—4]
0.5 S 1
w 1 I wvoip
3 —
=] o 1.0 Site 94 Hole Core 33 Cored Interval: 612-616 m
; . Core disturbed and unopened. w
= a 3
o —| unorENED ) g2 “EE{EH??
‘ -+ --|: é @ S vy
N I 1 — .
cctor:e'_ 1 Foram nanno chalk in core catcher, Wl ¥ |E| & g2 R E
e A 2 8 %] 2 |[vLimwowosy [ 8] 5 LITHOLOGIC DESCRIPTION A
Site 94 Hole Core 30  Cored Interval: 571-580 m .
w 0.5+  voIn
*3
=zl GRAIN SIZE 1 ]
= WEIGHT % .
g v . . __
o w E E % e RS 2 Intsr:igdgd FORAM-RAD NANNO CHALK (hard)
=) = fre} = | =15 & - LI an IOLARIAN CHERT
2 2 (%] 2 | Lrvorosy [ B 5 LITHOLOGIC DESCRIPTION 55|23 5 —_‘*, i—'—!_ Former is very Tight gray (N8 with N6-7
- 2 T ; } laminae); moderately to strongly burrowed;
S o Top of hard chalk. 2| o = commonly to rarely finely laminated.
. Some vertical fractures noted - incipient? a a ] Latter is greenish-gray (5GY7/1-5G5/1);
(-2 S = LI L massive to mottled.
T = 2 P YYYY VY
1 ] | o
[ e AAiix
O el FORAM NANNO CHALK (hard) i
L e Brownish-white (5Y9/1-589/1 mottled with [
w | ! 5Y5/1, 5Y7/1, N6/7); strongly burrowed. B
gl o B o
o e T Core T Lo
ooy u . 1 1 M I
e a - —y Catcher Py T4 T 1~
E ey Y LONT g AT, As above. More disturbed. EEEEaE
ud Tt
2 T
L BT LT
b=
'S '3 A
b
e
T ]
Core =+
Catcher t ==
——
Site 94 Hole Core 31 Cored Interval: 589-598 m
wd
z|& GRAIN SIZE
= § WEIGHT %
=
NEE: HE =TETE
g4l 5 |S| & | B = B
= =2 w| £ LITHOLOGY | = | o LITHOLOGIC DESCRIPTION vi| w| o
wl i
Qﬁ 2 Core [ty { Tt Foram nanno chalk
=S| Catcher f—+—+—+
L =t 1
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Site 94 Hale Core 34 Cored Interval: 616-625 m Site 94 Hole Core 36 Cored Interval: 627-634 m
~ =2 GRAIN SIZE
=|= GRAIN SIZE 5| & =
2z WEIGHT % =1 WEIGHT %
= S| w» g .
8l 2 £lg el 8 g NERE
ul 2 |E|l & glE g|s|z g |G| B g|E I
2| 8 [&]| £ [urtdoosy | &S] D LITHOLOGIC DESCRIPTION 5| 5|3 = |s| 2| LiTholosy | B D LITHOLOGIC DESCRIPTION Flal|3
-1 vorp 7
=] & I
05— 3 0.5 vomo
A = 1 =
l e T N L ST ; .
S o =| = 1.0 CLAYEY NANNO CHALK (soft)
. = .!_’ i ; > T Brownish-gray; somewhat foraminiferal;
| S e 2 = strongly burrowed 110-123 cn - 5YR6/1
Lisse FORAM-RAD NANNO CHALK (hard) ] = .- mottled with 5Y6/1 and slight 5Y5/1.
p SREFEL Greenish-white (5GY9/1-N9 transi1t10na1}; L bt Rest is 5YR7/1 with slight mottles of
i rarely vaguely laminated; strongly Core | 4T —t— 5Y5/1.
. {_3 {:' !*‘ burrowed. 0Occasional bed/concretion of Catcher 4 —F— 1
A, - foram-nanno-rich radiolarian chert. =t
g SR
v 2 2l 3 1 %"‘
ii ® _|: I.+..F_|.-.=—.+ Site 94 Hole Core 38  Cored Interval: 635-643 m
w g S + 5 I"_.t—i' =
= F g% GRAIN SIZE
=t i o g = WEIGHT %
—1 I'__ I.. L b= Wi -
ESEEEES IRE
A 2| 8 @] ¥ |LitHowosy | 8] S LITHOLOGIC DESCRIPTION o I
B R P
3 :}.1-1-—|-—+ g: Core Sample from core catcher - highly
WA o 5| disturbed.
S T 2= Catcher
S e amE =
L = -
i, 57, HzS-CH3-7 gas odor. Strange pungent
155 LR = carbide-like aroma.
| S ——— =5
Core oty =
Catcher F T~ £ .
R B S | LIME MUD
5Y8/1-9/1 and 5Y5/1; finely laminated;
rare skeletal fragments; organic-bearing.
Site 94 Hole Core 35 Cored Interval: 625-627 m May contain some inert solid hydrocarbon
residue. Occasionally irregular to distorted
" ound limestone rock fr nts.
z|& GRAIN SIZE i PN
=l I HWEIGHT %
é vi E ¥
= = 2| o = o
d - d (=] x = iy <
g |g| & sl5 HOLOGIC DESCRIPTION 3 I
~ wi| £ LITHOLOGY | 2| o LIT G wi | w | O
‘: 110-125 cm: 5Y8/1-5GY8/1 transitional LIMESTONE /DOLOMITE rock fragments
— olive-gray foram-rad nanno chalk {hard]. Pale-brown {10YR7/2); basically skeletal
y - (Milliolid) pelletal lime mud with
é 0.5 VoID Teached porosity.
S 1 1 CLAYEY NANNO CHALK (soft)
2| & ] Brownish gray (5YR7/1 mottled with 5G66/1
= 1.0 and 8/1); somewhat foraminiferal 565/1
= S LI WL T clay.
3 e =
TRl e
Core ﬁ__:f-l—:4
her i -
Catc - —:—q— 4
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Site 94

Hole

Core 39

Cored Interval: 643-652 m

Z0NE

SECTION
METERS

LITHOLOGY

DEFORMATION

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

GRAIN SIZE
WEIGHT %

SAND
SILT
CLAY

EARLY CRETACEOUS (Late Albian?)| AGE

Core

Catcher

T|11in sections required for final descrip-

tion.

Calcarenite, skeletal, pisolitic, horizon-

tally Taminated to massive at top.
wDolomitic. Leached porosity 10YR8/2-
\Calcilutite, leached molluscan mold, N9.

Molluscan debris - rudite.

Pisolithite, heavily Teached porosity,

Vuggy, spar-lined, dolomitic N9-5Y9/1.

Calcarenite, leached porosity, dolomitic
J0YR 8/2.

Stromatolite, dololutite (algal-mat),
\OYR8/2,7/2,6/2,5/2.

‘|[Ca!caren1te. as above.

Organic clayey calcilutite 10YR3/2,
dark yellow-brown.

Leached top - pisolite - caliche.
Calcarenite, leached porosity, skeletal
molds with sparse infill, dolomitic,
10YRE/2 (very pale orange).

Site 94

Hole 40

Core

Core

d Interval: 652-660 m

AGE

Z0NE

SECTION
METERS

LITHOLOGY

DEFORMATION

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

GRAIN SIZE
WEIGHT %

SAND
SILT
CLAY

ETAC,

Core

Catcher

Core catcher only.

CALCARENITE

Pale orange (10YRB/4); slightly
foraminiferal; porous; pisolitic;

{Late Albian?)

dolomitic. Very similar to core 39
calcarenites. Paleo. reports same
faunal elements.

¥6 ALIS



SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94

gm/cc

WET-BULK DENSITY
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SITE 94
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WET-BULK DENSITY, gm/cc
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POROSITY,% Grain
100 Density
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94

WET-BULK DENSITY, gm/cc
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100 Density
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SITE 94

WET-BULK DENSITY, gm/cc

3

Grain
Density

POROSITY,%

100 0

: 2 o
SSS§§§§§§§§§ § g

—

94-14-1 94-14-2 94-14-3 94-14-4

237



SITE 94

WET-BULK DENSITY, gm/cc
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WET-BULK DENSITY, gm/cc
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SITE 94
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WET-BULK DENSITY, gm/cc
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SITE 94
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WET-BULK DENSITY, gm/cc
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SITE 94
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POROSITY .%
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WET-BULK DENSITY, gm/cc
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94

WET-BULK DENSITY, gm/cc
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SITE 94
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