9. SITE 493!

Shipboard Scientific Party?

HOLE 493

Date occupied: 24 April 1979

Date departed: 28 April 1979

Time on hole: 95.2 hours

Position: 16°22.86'N; 98°55.53'W

Water depth (sea level; corrected m, echo-sounding): 645
Water depth (rig floor; corrected m, echo-sounding): 655
Bottom felt (m, drill pipe): 675

Penetration (m): 670.5

Number of cores: 60

Total length of cored section (m): 556.5

Total core recovered (m): 337.3

Core recovery (%): 61

Oldest sediment cored:
Depth sub-bottom (m): 652
Nature: Sand
Age: Early Miocene

Basement:
Depth sub-bottom (m): 652
Nature: Diorite

Principal results: Site 493 samples document the geologic history of
the continental crust 25 to 30 km landward of the continent/accre-
tionary zone boundary. A section complete except for the middle
Miocene was recovered. Figure 1 summarizes our results,

The sedimentary record indicates a marine transgression ap-
proximately 21.5 Ma, followed by rapid subsidence to a depth
about 3 km below sea level, then gradual uplift at a uniform rate to
the present position.

Sediment deposition rates are consistent with the paleo-
bathymetric pattern. Basal Miocene deposition was a relatively
rapid 83 m/m.y., but the rate slowed to 39 m/m.y. throughout
most of the lower Miocene. The middle Miocene is missing, prob-
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ably because of erosion. Upper Miocene-Pliocene-Quaternary
sediments were deposited at rates of about 45 m/m.y.

Diorites recovered from the basement closely resemble Cre-
taceous intrusive rocks outcropping on shore roughly 20 km from
Site 493,

Gases, mainly of biogenic origin, were present in moderate
amounts. We found no evidence of mature hydrocarbons.

HOLE 493A

Date occupied: 28 April 1979

Date departed: 28 April 1979

Time on hole: 2.0 hours

Position: 16°22.86"N; 98°55.53'W -
Water depth (sea level; corrected m, echo-sounding): 645
Water depth (rig floor; corrected m, echo-sounding): 655
Bottom felt (m, drill pipe): 670.0

Penetration (m): 12.0

Number of cores: 2

Total length of cored section (m): 12.0

Total core recovered (m): 7.6

Core recovery (%0): 63

Oldest sediment cored:
Depth sub-bottom (m): 12.0
Nature: Green mud
Age: Quaternary

Principal results: Inadvertent re-entry of Hole 493.

HOLE 493B

Date occupied: 28 April 1979

Date departed: 29 April 1979

Time on hole: 12.8 hours

Position: 16°22.86'N; 98°55.53'W

Water depth (sea level; corrected m, echo-sounding): 645
Water depth (rig floor; corrected m, echo-sounding): 655
Bottom felt (m, drill pipe): 670

Penetration (m): 126

Number of cores: 12

Total length of cored section (m): 114

Total core recovered (m): 60.1

Core recovery (%): 52

Oldest sediment cored:
Depth sub-bottom (m): 126
Nature: Muddy silt
Age: Early Pliocene

Principal results: Cored upper section bypassed in Hole 493 (see Hole
493 for results).
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SITE 493
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Figure 1. Summary of age, nannofossil and radiolarian zones (2 = Spongaster pentas, 3 = Stichocorys peregrina, 4 = Ommatartus penultimus, 5
= O. antepenultimus, 7 = Calocycletta virginis, B = barren), foraminiferal occurrences, magnetic polarity zones (black = normal, white =
reversed), lithology, structures, porosity, organic geochemistry (C,/C, and C;_s), and age-depth relationships for recovered sediments. Radiola-
rian and nannofossil boundaries based on Berggren and Van Couvering (1974) and paleomagnetic ages based on Ryan et al. (1974).
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BACKGROUND AND OBJECTIVES

Site 493 was drilled in order to sample the 600 meters
or more of sediment overlying metamorphosed(?) conti-
nental basement rocks. Data from Hole 493 provide a
record of the geologic history of the continental crust
adjacent to the subduction zone prior to and during sub-
duction.

Previous drilling in active margins has demonstrated
the value of drilling reference holes at continental and
oceanic ends of transects. Holes in the body of the tran-
sect provide data about tectonic, sedimentologic, and
other detailed geologic aspects of the margin. Data from
the body of one transect, however, seldom provide in-
formation about the limiting parameters such as age of
subduction, sediment provenance, sediment flux, and so
on. Data from reference sites outside the zone of defor-
mation, on the other hand, provide this information.

The sea transgressed Site 489 during the early Mio-
cene. The site sank below the CCD; then erosion erased
a large segment of the sedimentary record, leaving us
with an unconformity separating lower Miocene and
Quaternary sediments. It was hoped that Site 493 cores
would provide depositional and subsidence data for the
missing interval.

A second objective at 493 was to obtain additional
paleobathymetric data to supplement that obtained at
489. Site 493 is higher up the slope than 489. Thus Site
493 sediments were deposited in shallower, more pre-
cisely defined bathymetric zones than Site 489 sedi-
ments. Once the 489 seafloor dips below the CCD, de-
tails of subsidence are lost, but the higher elevation of
493 sediments may provide a better-detailed subsidence
history of the Mexican margin (Fig. 2).

Data obtained at 493 were also expected to reveal
more clearly details of the presubduction history of the
margin, the early subduction history, and nearshore
sedimentation processes during these intervals.

OPERATIONS

Hole 493

The final scheduled drill site was situated 37 km
north of Site 492 and only about 16 km off the shoreline
of Bahia Dulce. Transit time was 3 hours, and the posi-
tioning beacon was dropped at 1215 hours, 24 April in
645 meters of water as measured by the echo sounder.

The echo sounder depth was again off by more than
20 meters, and one ‘‘water core’’ was taken before a
punch core indicated water depth to be 675 meters.

Since operations in such shallow water pose a par-
ticular hazard to unsupported drill collars, the hole was
drilled to 120 meters sub-bottom to bury the bottom
hole assembly before continuous coring commenced.

Coring proceeded smoothly through mudstones and
siltstones with no hole problems to about 625 meters
sub-bottom, where very fine and pure loose sand was
encountered. The sand produced increasing hole fill
following each core despite copious mud flushes. The
bit struck hard rock at the end of what was to be the
final core, and basement rock was recovered. An addi-

SITE 493

tional 19 meters was cored by pulling the bit back into
the sand interval before retrieving each core and by
pumping mud between the cores. This produced suffi-
cient recovery of basement material for sampling.

The hole was then given another 100-barrel mud
flush in preparation for logging. Two unsuccessful at-
tempts to actuate the hydraulic bit release were made by
pumping go-devils to the bit. It was evident that the
standard suite of open hole logs could not be run, The
pipe was pulled to leave only the bottom hole assembly
in the hole, and a modified inner core barrel was
chopped to hold the float valve open. The temperature
log sonde was then lowered through the bit into open
hole. The log was successful in measuring the geother-
mal gradient to a depth of 176 meters sub-bottom,
where passage was blocked by an obstruction in the
hole.

Following the logging operation, the pipe was run
back down arid the hole filled with weighted mud to
about 250 meters sub-bottom. The pipe was pulled to
250 meters and a cement plug emplaced from that depth
to about 60 meters. The drill string was pulled and the
bit arrived on deck at 0845 hours, April 28.

Hole 493A

The special inner core barrel was recovered, the bit
was inspected, and the drill string was run back to the
seafloor with an abbreviated bottom hole assembly for
the purpose of coring the upper 120 meters bypassed in
Hole 493. The precision performance of the dynamic
positioning system and excellent weather conditions on
Hole 493 had proven this to be an acceptable risk.

Two punch cores were recovered to a total penetra-
tion of 12 meters. On the third attempt, the drill string
took no weight and no sediment was recovered. A
fourth attempt was made with the same results. It was
deduced that the core bit had barely cleared the seafloor
following Core 2 (as the pipe is routinely raised 12
meters) and that it had reentered Hole 493.

Hole 493B

The bit was pulled well clear of the seafloor and the
vessel offset 300 meters to the east. On respudding, the
bit was washed to 12 meters BSF and continuous coring
was reinitiated. Hole 493B was cored to a total depth of
126 meters sub-bottom without incident. The hole was
filled with heavy mud and the drill string was recovered
by 0230 hours, April 29.

LITHOLOGIC SUMMARY

At Site 493, we penetrated 670.5 meters and re-
covered 75 cores (Table 1). The three holes, 493, 493A,
and 493B, are considered together because of over-
lapping stratigraphy and proximity. The cores, divided
into 4 units (see Fig. 3, Chart 1, back pocket), contain
Quaternary, upper Pliocene, lower Pliocene, upper
Miocene, and lower Miocene sediments as well as plu-
tonic basement of probable pre-Neogene age.

Unit 1, Quaternary (Core 493-1, 0-6.0 m; 493A-1-
493A-3, 0-21.5 m; 493B-1-493B-4, 12.0-50.0 m), con-
sists of muddy silt. Woody debris, ash layers, fine
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Figure 2. Location of Site 493. Gneisses were dredged from a wall of the canyon to the east of Site 493,
A-A’ indicates location of profile shown in Figure 8.

sands, foraminifer layers, and shell fragments are com-
mon. Parallel lamination occurs throughout much of
the section.

Unit 2, late Miocene and Pliocene (Cores 493-2-
493-27, 120.0-365.0 m; 493B-5-493B-12, 50.0-126.0
m), is comprised of muddy silt, muddy siltstone, mud,
and mudstone, becoming finer grained at the base of the
unit. Thin ash beds, siliceous mudstone, and limestone
beds are also present. The upper Miocene section is in
large part finely laminated. Unit 2 also contains cal-
careous concretions, carbonized wood fragments, shell
fragments, and indurated mud clasts, as shown in
Figure 3. Locally, muddy silt beds are graded. Burrow-
ing is nearly absent in the upper part of Unit 2 but in-
creases somewhat down-section.

Bedding dips in Unit 2 average less than 15°; local
higher dips may be due to slumping. Below 240 meters,
the sediments become somewhat fissile, with fissility
subparallel to bedding. Rarely, fissility is distinctly
steeper than bedding. Inclined and vertical fractures,
commonly slickensided, are also present below 240
meters. These are generally widely spaced, and local
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areas of closely spaced fractures display wispy, discon-
tinuous bedding.

In Unit 3, early Miocene (Cores 493-27-493-58,
365-652 m), grain size generally increases downward
from muddy siltstone to sandstone (see sand-silt-clay
ratios of Fig. 3), although the sand fraction in the
muddy siltstone is lowest in the middle part of the sec-
tion. Coarse sands and sandstones in poorly recovered
intervals at the base of the section may aggregate tens of
meters in thickness; sand thickness has been estimated
using drilling times (Fig. 4). The sands are often graded
and granule-bearing. Devitrified ash and tuff beds and
pods are common in Unit 3. The muddy siltstone is
locally radiolarian-rich.

Slight to moderate bioturbation characterizes most of
the unit. Laminations are evident when bioturbation de-
creases. Shell fragments and carbonized woody debris
are evident at the top and near the base of Unit 3.

Gently to steeply dipping fractures in the section have
slickensided surfaces suggesting primarily dip-slip move-
ment and minor strike-slip movement. Fissility, similar
to Unit 2, is present in zones throughout Unit 3. Bed-




Table 1. Coring summary, Site 493,

Cored Interval

below Bottom  Cored Recovered
Core (m) (m) (m) (%) Remarks
Hole 493
1 0.0-6.0 6.0 6.00 100
2 12.0-129.5 9.5 5.01 53  washto 120 m
3 129.5-139.0 9.5 2.85 30
4 139.0-148.5 9.5 2.02 21
5 148.5-158.0 9.5 573 60
6 158.0-167.5 9.5 3.73 9
T 167.5-177.0 9.5 3.97 42
8 177.0-186.5 9.5 6.39 67
9 186.5-196.0 9.5 6.68 70
10 196.0-205.5 9.5 7.21 76
11 205.5-215.0 9.5 4.29 45
12 215.0-224.5 9.5 1.59 17
13 224.5-234.0 9.5 1.59 17
14 234.0-243.5 9.5 7.62 80
15 243.5-253.0 9.5 8.42 89
16 253.0-262.5 9.5 3.73 39
17 262.5-272.0 9.5 6.59 69
18 292.0-281.5 9.5 9.62 101
19 281.5-291.0 9.5 8.28 B7
20 291.0-300.5 9.5 9.59 101
21 300.5-310.0 9.5 7.99 84
22 310.0-319.5 9.5 7.57 BO
23 319.5-329.0 9.5 0.46 5
24 329.0-338.5 9.5 9.17 97
25 338.5-348.0 9.5 7.93 83
26 348.0-357.5 9.5 2.62 28
27 359.5-367.0 9.5 7.52 79
28 367.0-376.5 9.5 7.80 83
29 376.5-386.0 9.5 7.85 83
30 386.0-395.5 9.5 9.30 98
31 395.5-405.0 9.5 9.16 96
32 405.0-414.5 9.5 5.37 57
3 414.5-424.0 9.5 9.61 1
34 424.0-433.5 9.5 8.42 89
35 433.5-443.0 9.5 9.68 102
36 443.0-452.5 9.5 6.25 66
Kyl 452.5-462.0 9.5 B.56 90
38 462.0-471.5 9.5 4.63 49
39 471.5-481.0 9.5 5.28 56
40 481.0-490.5 9.5 2.54 27
4] 490.5-500.0 9.5 3.58 38
42 500.0-509.5 9.5 1.59 80
43 509.5-519.0 9.5 7.81 82
44 519.0-528.5 9.5 4.82 51
45 528.5-538.0 9.5 4.81 51
46 538.0-547.5 9.5 9.16 86
47 547.5-557.0 9.5 9.10 96
48 557.0-566.5 9.5 4.44 47
49 566.5-576.0 9.5 9.64 101
50 576.0-585.5 9.5 7.19 76
51 585.5-595.0 9.5 1.63 17
52 595.0-604.5 9.5 2.58 27
53 604.5-614.0 9.5 1.98 21
54 614.0-623.5 9.5 7.01 94
55 623.5-633.0 9.5 tr 0 loose sand
56 633.0-642.5 9.5 tr 0 loose sand
57 642.5-652.0 9.5 tr 0
58 652.0-656.5 4.5 0.50 11 diorite
59 656.6-661.5 5.0 2.28 46  diorite
60 661.5-670.5 _ 90 1.60 17  diorite + sand
556.5 333.42 60
Hole 493A
1 0.0-2.5 2.5 2.63 105
2 2.5-12.0 9.5 4.97 52
Hole 493B
| 12.0-21.5 9.5 5.31 56 washtol2m
2 21.5-31.0 9.5 9.49 100
3 31.0-40.5 9.5 9.74 103
4 40.5-50.0 9.5 9.66 38
5 50.0-59.5 9.5 3.61 38
6 59.5-69.0 9.5 5.24 55
7 69.0-78.5 9.5 4.20 44
8 78.5-88.0 9.5 2.06 22
9 88.0-97.5 9.5 1.69 18
10 97.5-107.0 9.5 1.35 14
11 107.0-116.5 9.5 4.70 49
12 116.5-126.G 9.5 2.78 29
114.0 59.83 520
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Figure 4. Drilling rates and inferred lithologic thicknesses.

ding dips from nearly horizontal to 46°, with higher
dips probably associated with local slumping. Average
dips increase downward in the section.

Unit 4 (Cores 493-58-60, 652-670.5 m), a basal unit
for which onshore geology suggests a pre-Neogene age,
consists of diorite. Thin section determinations indicate
a composition of 4% quartz, 68% plagioclase, slightly
more than 1% microcline, 7% biotite, and 20% horn-
blende (see Bellon et al., this volume, regarding details
of petrology and radiometric dating).

Lithologic Interpretations

Site 493 is located above continental crust, landward
of Site 489. Stratigraphic trends observed at Site 489 are
repeated here, because a more complete section at Site
493 provides additional data.

Basal plutonic rocks represent continental crust prob-
ably correlative with igneous outcrops 20 km from Site
493 along the Mexican coast near Acapulco. Rb/Sr
biotite dates near Acapulco are 48 + 0.5 Ma and 90 to
100 Ma, with suggestions that the younger dates were
reset (Guerrero et al., 1979). The overlying sands prob-
ably represent nearshore deposits, followed by a lower
Miocene transgressive sequence. Paleobathymetric anal-
ysis also suggests a relative sea level rise during this
time. Using the arguments presented for Site 489, this
relative sea level rise largely results from early Miocene
subsidence at Site 493. The sandier upper part of Unit 3
and the paleobathymetric indicators suggest the onset of
regression and uplift during latest early Miocene time.

The upper Miocene laminated sequence of Unit 2
contains few fossils other than low-diversity benthonic
foraminiferal assemblages and has little evidence of bur-
rowing in fauna. This suggests deposition in or near the
oxygen minimum zone or in a restricted basin. Paleo-
bathymetric analysis suggests continued uplift in the
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SITE 493

Pliocene and Quaternary to bring the site to its present
depth. Erosion, probably by bottom currents and slump-
ing, is represented by hiatuses between the early Mio-
cene and late Miocene, late Miocene and early Pliocene,
late Pliocene and early Quaternary, and in the latest
Quaternary.

BIOSTRATIGRAPHY

Site 493 penetrates a lower Miocene through Quater-
nary transgressive-regressive sedimentary sequence con-
sisting of coarse clastics and slope muds resting on
diorite. Calcareous and siliceous microfossil groups oc-
cur, but carbonate dissolution hampers the record, par-
ticularly for planktonic foraminifers. Siliceous micro-
fossils are poorly preserved in the early Miocene. Figure
1 shows the correlation of major microfossil groups at
Site 493. In Hole 493 one large hiatus omits the entire
middle Miocene, and a possible hiatus occurs in the late
Miocene in Cores 9 and 10.

Calcareous Nannoplankton

Based on the nannofossil content, the sedimentary
column at this site can be subdivided into four biostrati-
graphic zones:

1) Middle to upper Quaternary (0.15-1.6 Ma): The
youngest part of the Quaternary the NN21 Zone (0.0-
0.15 Ma), is missing at this site, either because of ero-
sion or nondeposition. Cores 493-1,CC; 493A-1,CC to
493A-3,CC; and 493B-1,CC to 493B-4,CC contain a
nannoflora assemblage which is assigned to the Gephy-
rocapsa oceanica Zone NN20. Common species are
Gephyrocapsa oceanica, Cyclococcolithus leptoporus,
Helicosphaera carteri, Syracosphaera pulchra, and Tho-
racosphaera heimi. Reworking is minor in these cores.

2) Upper Pliocene and lower Quaternary (about 1.6-
2.5 Ma): The core intervals 493-5,CC to 493-10,CC and
493B-5,CC to 493B-12,CC have much reworking and
mixing. Nannoplankton age determinations vary be-
tween upper Pliocene, lower Pliocene, upper Miocene,
and lower Quaternary, possibly because of coring con-
tamination. Among the rare discoasters, five-rayed
species dominate. The youngest index fossil in core
catcher 12,CC of 493B is Emiliania annula, which indi-
cates upper Pliocene to lower Quaternary. Reworked
sphenoliths are common.

3) Upper Miocene (5.0-9.5 Ma): A nannoplankton
assemblage, which can be assigned to the Discoaster
quingueramus Zone NN11, is found in Cores 493-11,CC
to 493-26,CC. The five-rayed form D. guingueramus
has heavy knobs on either side of the central disc, and
some specimens may be assigned to D. berggrenii. There
are also Reticulofenestra pseudoumbilica, Sphenolithus
abies, S. neoabies, Coccolithus miopelagicus, D. pseu-
dovariabilis, and Lithostromation perdurum.

4) Lower Miocene (19-24 Ma): The sediments from
Sample 493-27-3, 89-90 cm down to 493-60-1 are as-
signed to Nannoplankton Zones NN5 to NN2 (or 17).
The Sphenolithus heteromorphus Zone (NN5) with Dis-
coaster variabilis, D. exilis, D. pansus, Cyclicargolithus
floridanus, and Cyclococcolithus rotula is found in Sec-
tions 493-27,CC to 493-29,CC. The Helicosphaera am-
pliaperta Zone (NN4) with both H. ampliaperta and §.
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heteromorphus ranges from Sections 493-30,CC to 493-
42,CC.

The S. belemnos Zone (NN3), with rare S. belemnos
and D. druggi, occurs only in Sections 493-49,CC to
493-51,CC. Triquetrorhabdulus tricarinatus, which be-
comes extinct at the top of the NN2 zones, is very rare in
Section 493-53,CC. Thus the oldest sediments at this site
are assigned to NN1 to NN2. Common species are Coc-
colithus miopelagicus, Cyclicargolithus floridanus, Re-
ticulofenestra gartneri, Helicosphaera euphratis, S. mo-
riformis, and D. deflandrei.

Silicoflagellates and diatoms occur only in very few
samples studied so far. At Site 493, Section 493-19,CC,
the occurrence of Dictyocha fibula permits assignment
to the D. fibula Zone (upper Miocene to lower Plio-
cene). In Sections 493-29,CC and 493-32,CC the occur-
rence of the diatom Annellus californicus indicates an
age of about 16 m.y. The range of this index diatom is
within lower Paleomagnetic Epoch 15 (17.2 Ma) and up-
per Epoch 16 (14.5 Ma). Associated with the mass oc-
currence of A. californicus are the silicoflagellates Me-
socena elliptica, D. ausonia, and rare Corbisema tria-
cantha. This assemblage may tentatively be assigned to
the C. triacantha Zone, which corresponds to the NN4
to NN6 nannoplankton zones.

Foraminifers

At Site 493, the sedimentary section yields common
to abundant Miocene through Quaternary foraminifers.
Diagnostic planktonic species permit age determina-
tions, and benthonic assemblages give environmental in-
formation. Cores 493-1, 493A-1 through 493A-3, and
493B-1 through 493B-5 contain common to abundant
planktonic foraminifers. Their abundance declines in
the lower section of Hole 493 (Cores 2-54). The plank-
tonic foraminifers are well preserved and indicate a
Quaternary age for Cores 493-1, 493A-1 through 493A-3,
and 493B-1 through 493B-5. They include such species
as Globorotalia tumida, G. menardii, G. frimbriata, G.
ungulata, Globigerinoides ruber, G. sacculifer, Neoglo-
boquadrina dutertrei, Globigerina bulloides, G. falcon-
ensis, Orbulina universa, and Pulleniatina obliquilocu-
lata.

Cores 493B-6 through 493B-11 contain rare upper
Pliocene planktonic foraminifers, although some sam-
ples in the sandy layers in Cores 6 and 8 contain concen-
trations of foraminifers. They include Globorotalia
tumida, G. acostaensis, N. humerosa, Globigerinoides
ruber, G. fistulosus, G. triloba, O. universa, and P.
obliquiloculata.

The lower Pliocene through upper Miocene section in
Cores 2 through 26 at Hole 493 contains very rare
planktonic foraminifers; several samples (3,CC-8,CC
and 15,CC-26,CC) are barren of planktonic species, but
they contain rare to common benthic foraminifers. The
planktonic species are long ranged and include G. ruber,
G. obliquus, and Globigerina falconensis.

Cores 27 through 54 in Hole 493 yield lower Miocene
planktonic foraminifers. Rare to common planktonic
species occur in the following samples in Hole 493:
27,CC to 28,CC, 30,CC, 32,CC, 34,CC to 38,CC,
41,CC to 42, and 55,CC to 54; remaining samples



however, contain abundant terrigenous sand and are
barren of planktonic foraminifers. Typical early Mio-
cene species include Globorotalia peripheroronda (Cores
42-27), Globigerinoides triloba, G. sicanus, G. diminu-
tus, G. obliquus, Catapsydrax unicavus, Globigerina
venezuelana, and Globoguadrina altispira.

Depositional Environment

The benthic foraminifers in the Miocene through
Quaternary sections represent the following four assem-
blages and indicate depositional history of the upper
slope.

Assemblage I (lower part of early Miocene)

Assemblage 1 is associated with clastic transgressive
sediments above basement. The assemblage indicates a
relatively deep shelf environment and includes Len-
ticulina, Dentalina, Gavelinella, Hoeglundina elegans,
Epistomina, and Unicosiphonia.

Assemblage II (upper part of early Miocene)

Assemblage Il occurs in light gray greenish silty mud,
commonly bioturbated owing to Chondrites burrows.
The benthic foraminifers indicate upper mid-bathyal en-
vironment. The planktonic foraminifers are rare to
common, but siliceous fossils such as diatoms and
radiolarians are common to abundant in the sand frac-
tion (e.g., Samples 32,CC and 34,CC). The assemblage
includes Hoeglundina elegans, Cibicidoides, Gyroidina
cf. soldanii, Oridosalis cf. umbonatus, Uvigerina pere-
grina, U. aculeata, Cassidulina subglobosa, Siphonia,
Vulvulina sp., and Stilostomella.

Assemblage I1I (late Miocene through Pliocene)

Assemblage III occurs in the dark gray laminated
facies. Planktonic foraminifers are very rare, but ben-
thic foraminifers are relatively abundant. Other micro-
fossils also include common diatoms (Core 493-26) and
radiolarians (e.g., Core 493-20). The assemblage in-
dicates a relatively shallow upper bathyal environment
with low oxygen levels and restricted bottom circula-
tion. The specialized assemblage possibly is composed
of Bolivina and Uvigerina cf. peregrina, U. sp. (smooth
walled), Gavelinella, Anomalinoides, Angulogerina, Val-
vulineria, Cassidulina crassa, and C. laevigata. The
fauna is also associated with very abundant fish bones
and teeth and abundant pyrite.

Assemblage IV (Quaternary)

The benthic Assemblage IV is associated with abun-
dant planktonic foraminifers and in contrast to Assem-
blage III includes large species corresponding to the
present water depth of Site 493. The assemblage in-
cludes Cassidulina, Gyroidina, Planulina, Uvigerina, Bo-
livinia, Angulogerina, Cancris, and Pullenia.

Radiolarians

Radiolaria are well preserved at Site 493 up to the
lower Miocene, where they become recrystallized and
difficult to impossible to identify. Radiolarian abun-
dance is generally high, but terrigenous dilution in the
lower Quaternary to Pliocene section in the upper part
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of Hole 493 and the lower part of Hole 493B creates
local barren zones.

Cores 1 through 4 at Hole 493B are all Quaternary,
but the absence of Collosphaera tuberosa, Buccino-
sphaera invaginata, and Axoprunum angelinum pre-
vents zonation. Nannoplankton evidence places this in-
terval in the NN20 to NN21 zones (0-0.35 Ma). Cores
493B-5 through 493B-10 are either barren or contain no
significant stratigraphic species. Cores 11 and 12 have
late Pliocene fauna from the Spongaster pentas Zone.

Hole 493 begins in unzonable Quaternary equivalent
to the NN20 to NN21 nannofossil zones. Cores 2, 3, and
4 beneath the 120-meter wash interval are barren. Cores
5,6, 7, and 8 are in the S. pentas Zone, based on the ap-
pearance of S. pentas and Ommatartus penultimus
(Dinkelman, 1973). Cores 9 and 10 are in the Sticho-
corys peregrina Zone, based on the presence of S. pere-
grina, O. penultimus, O. antepenultimus and lack of S.
pentas (Dinkelman, 1973). Cores 11 through 19 are in
the O. penultimus Zone, based on the presence of O. pe-
nultimus, O. antepenultimus, and Stichocorys delmon-
tensis and lack of S. peregrina (Dinkelman, 1973).
Cores 20 through the upper part of Core 27 are in the O.
antepenultimus Zone, based on the presence of O. ante-
penultimus, O. hughesi, S. delmontensis and lack of O.
penultimus (Riedel and Sanfilippo, 1971).

The lower part of Hole 493 from Cores 27 through 35
is in the early Miocene Calocycletta costata zone, based
on the presence of C. costata, C. virginis, Cannartus
mammiferus, S. delmontensis, and Cannartus violina.
Cores below 35 have badly recrystallized radiolarians
that are unidentifiable. The entire middle Miocene seems
to be missing from Site 493.

Reworking radiolarians are rare at Site 493. In Hole
493 only late Pliocene Core 2 and late Miocene Core 17
have reworked early Miocene microfossils.

SEDIMENT ACCUMULATION RATES

A lack of siliceous and calcareous microfossils pre-
cludes an accurate determination of Quaternary and
Pliocene sediment accumulation rates, but the rate is
grossly about 44 m/m.y. (Fig. 5). Accumulation slows
in the upper Miocene-lower Pliocene Stichocorys pere-
grina radiolarian zone, possibly because of a hiatus
there. Upper Miocene accumulation rates of 45 m/m.y.
are similar to Pliocene-Pleistocene rates. The entire
middle Miocene section is missing, probably owing to
submarine erosion, Most lower Miocene sediments ac-
cumulated at rates of 39 m/m.y., similar to upper
Miocene and Pliocene-Pleistocene rates. Basal Miocene
sediments seem to have accumulated at a higher rate of
83 m/m.y.

Most of the deposition at Site 493 is at a uniform
rate, with one definite hiatus at the middle Miocene and
two possible ones in the lower and uppermost Miocene,
all of which may mark episodic occurrences of sub-
marine erosion.

PALEOBATHYMETRY

Three lines of evidence are used to reconstruct the
paleobathymetry of Site 493: (1) benthonic foraminif-
eral assemblages, (2) trace fossil assemblages, and (3)
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Figure 5. Depth versus age and paleobathymetry at Site 493.

carbonate preservation of foraminifers (Fig. 5). Ben-
thonic foraminiferal assemblages show a deepening trend
in transgressive lower Miocene sediments from neritic
and upper bathyal to middle bathyal, with a mixture of
shallower water forms. The lower Miocene sediments
also contain a trace fossil assemblage composed of Zoo-
phycos and Chrondrites (indicated on Fig. 1) that is in-
dicative of deep water (Ekdale, 1977).

A lack of foraminifers in sediments of Hole 493B,
between Cores 38 and 48, suggests deposition below the
CCD at roughly 3 km depth, between 16 and 18 Ma.
Subsequent uplift raised the seafloor to its present posi-
tion at a rate of 125 m/m.y. (McMillen and Bachman,
this volume).

PALEOMAGNETISM

Paleomagnetic analyses in Holes 493, 493A, and
493B established magnetostratigraphy and determined
dips of bedding planes and fault planes.
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Cores from the upper 60 meters of Hole 493B were
disturbed by drilling, with laminations concave down-
ward along core tube margins. We collected 121 ori-
ented samples of sediments from less disturbed parts
with regular bedding direction in Holes 493, 493A, and
493B, using a plastic tube in Hole 493A and 493B and in
the upper 270 meters of Hole 493 and minicore drill
below 270 meters in Hole 493. Stability of remanent
magnetization of selected samples was examined with
stepwise AF demagnetization (Niitsuma, this volume).
All samples were cleaned with 15 mT AF demagnetiza-
tion. The samples from the upper 360 meters of Hole
493 were cleaned twice with 15 mT AF demagnetization.

All inclination values were corrected for dip. Average
intensity was 10-6-8=0-5 emu/cc. The noise level during
the measurements was 10-7-6£04 emu/cc. Dual meas-
urements of samples above 360 meters in Site 493 showed
that the remanent magnetization after 15 mT AF de-
magnetization was not affected by ARM and that the



orientation of remanent magnetization is reliable when
intensity is larger than 1 ~2 x 10-7 emu/cc. Cores
above subdepth of 360 meters in Holes 493, 493A, and
493B show alternation of positive and negative inclina-
tion. Sediment cores from below 360 meters in Hole 493
have mainly positive inclinations, with two intervals of
negative inclination. Changes in inclination suggest
eight magnetozones. These magnetozones can be corre-
lated with intervals from the Brunhes normal polarity
epoch to Epoch 8 and Epoch 16 to 17 (Fig. 1).

Sediments from 275 to 285 meters in Hole 493 and
below 360 in Hole 493 dip up to 42°. Since the drilling
core axis is nearly vertical, orientation of bedding plane
can be calculated from magnetic inclination and decli-
nation (Niitsuma, this volume). Dips at 275 to 285
meters strike north-south, with one dipping east and the
other west. Slumping probably caused the difference in
direction. Other bedding plane dips are generally south-
ward, which is concordant with slope of submarine to-
pography and with seismic data. Dips are predomi-
nantly either southeast or south-southwest. South-south-
west direction is concordant with slope direction of sub-
marine topography, and southeast direction agrees with
the direction of the dip of the fault planes. Anticlock-
wise change in dip direction appears from northwest to
south with subdepth in the interval from 370 to 510
meters (Niitsuma, this volume).

Several conjugate fault sets and fracture zones were
observed in the lower portion of the cored section at Site
493, 560 to 580 meters. The tensional axis is horizontal
and has northwest-southeast direction. This direction
agrees with one of the predominant bedding plane dip
directions.

Seven oriented samples were collected from basement
igneous rocks of Hole 493, using minicore drill. Inten-
sities of natural remanent magnetization are scattered,
and the average value is 10-47=0.9 emu/cc. The strong-
est intensity of the igneous rocks is 10-3-34 emu/cc,
which is one order of magnitude weaker than the inten-
sity of basalt. Average susceptibility is 10-4.1 £0.2 CGS.
Inclination of NRM is 63.7° + 7.5°, which is remark-
ably steeper than that of axial dipole (29°). Stability of
the remanent magnetization was examined with stepwise
AF demagnetization (Niitsuma, this volume). The rema-
nent magnetization has unstable direction with AF de-
magnetization.

ORGANIC GEOCHEMISTRY

The shipboard organic geochemistry monitoring pro-
gram consisted of analysis of gases released in core
liners and visual inspection for fluorescence in split
core.

Gases

Moderate amounts of gas were released in core liners
from depths of about 30 meters and below. The gas ini-
tially contained CH,, CO,, and small amounts of H,S.
The last, detectable by its distinctive odor, was present
down to depths of about 40 meters. Methane content re-
mained fairly constant with depth (Fig. 6), increasing
slightly for the lower section (350 m) of the hole. Some

SITE 493

intervals correspond to sediments with a high sand con-
tent, which causes substantial gas and sediment loss
from washout and dilution of core liner gas with air
gases, resulting in a dispersion of the analytical results.

In cores above 50 meters, ethane content was below
the detection limit of the Carle gas chromatograph. It
increased gradually with depth and reached a concentra-
tion of about 0.06% by volume (Fig. 6) before decreas-
ing near the bottom of the hole. The methane to ethane
ratio remained fairly constant near a value of about 8 x
10~ throughout the cored section.

CO, content in core liner gases varied from 8.1% to
0.03%, was higher in the upper portion of the cored se-
quence, and decreased to very low values below 400
meters.

C;_s hydrocarbons were monitored on the Hewlett-
Packard 5710-A gas chromatograph from a depth of 30
meters to the bottom of the hole. Their abundance was
found to decrease with depth, as shown in Figure 6,
reaching a maximum in the upper portion of the cored
section and decreasing toward the bottom of the hole.
Some variations in gas composition were observed near
the 386- and 550-meter levels.

Fluorescence

Split cores showed no evidence of fluorescence due to
crude oil or bitumen impregnation.

Conclusions

Gases in the C, to Cs range were detected throughout
this site, causing a low to moderate degassing of the
cores, C;_s hydrocarbon concentration decreased with
depth and showed relative maxima near 150 meters and
340 meters, suggesting that emplacement by migration is
not significant and in situ origin for the gases is most
likely.

No evidence of petroleum or bitumen impregnation
was detected.

PHYSICAL PROPERTIES

Physical property analyses of Site 493 sediments in-
cluded porosity, water content, bulk density, compres-
sional sound velocity, and undrained shear strength
(Fig. 7). Sound velocity and shear strength measure-
ments were limited because of attenuation and core
disturbance. Measurements were made according to
standard DSDP procedures (Boyce, 1976).

Major variations in Site 493 physical property trends
correspond to a Miocene unconformity at 365 meters
and increasing amounts of sand below 435 meters.

Porosity, Water Content, and Bulk Density

Porosity decreases gradually from 62.5% at 40
meters to 48% at 360 meters. Below 360 meters porosity
decreases to 43% at 365 meters, then gradually to 32%
at 570 meters. Scatter in the porosity depth profile
results from variations in sand silt clay ratios, gas ex-
pansion, and sediment spalling during volume measure-
ments. Water content decreases gradually from 44% at
43 meters to 27% at 360 meters. From 360 meters to 435
meters water content remains relatively constant (24%).
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Figure 6. Core liner gas composition.

Below 435 meters water content decreases (19%), then
remains constant to 579 meters.

Bulk density is variable in the upper 365 meters, in-
creasing from 1.60 Mg/m? at 40 meters to 1.79 Mg/m?
at 360 meters. Below 360 meters density abruptly in-
creases to 1.95 Mg/m?3 at 365 meters, then continues to
increase to 2.10 Mg/m? at 465 meters. Below 465 meters
bulk density remains relatively constant.

Shear Strength

Shear strength increases from 17 kPa at 12.45 meters
to 121 kPa at 127 meters (Fig. 7). Scatter in the shear
strength profile results from variations in silt:clay ratios
and core disturbance.

INHOLE TEMPERATURE MEASUREMENTS

Inhole temperature measurements were made possi-
ble at Site 493 by passing the Gearhart-Owens differen-
tial temperature logging tool through the bit. We were
still unable to release the bit for full logging. Hole con-
ditions and the light weight of the temperature tool
prevented penetration to maximum hole depth. Open
hole measurements yield a gradient of 3.2°C/100 m.
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CORRELATION OF SEISMIC REFLECTION DATA
AND DRILLING RESULTS

Site 493 lies on the upper slope just west of a sub-
marine canyon deeply incised into the slope and crystal-
line basement. The upper slope sedimentary section has
several important unconformities identified on the seis-
mic sections in the area.

Figure 8 is a northwest-trending (strike line) seismic
profile about 2200 meters northeast of the site, and
Figure 9 is a line drawing of the same line. The data
show three major unconformities inclusive of the sea
floor (labeled 1, 2, and 3 in Fig. 9). Three sedimentary
intervals are thus defined by the termination of reflec-
tions and by significantly different velocities which in-
crease with depth (1.8, 2.0, and 2.3 km/s, respectively).
Basement at Site 493 is about 0.65 s sub-bottom and has
a refraction velocity of 3.3 to 4.0 km/s.

Unconformities were predicted at 270 meters (0.30 s),
440 meters (0.47 s), and basement at 647 meters (0.67 s).
Drilling results record a break in the sedimentation rate
or hiatus of about 2 m.y. at about 200 meters, a hiatus
of 3 m.y. at about 360 meters, and diorite, presumably a
Cretaceous intrusion into the Precambrian basement, at
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Figure 7. Physical properties summary profiles, Site 493.

655 meters. Thus the seismic data do not correlate well
with the drilling results, possibly because the seismic line
is about 2200 meters northeast of the actual drilling site.
The Challenger seismic data at the site are useless be-
cause of reverberations.

SUMMARY AND CONCLUSIONS

Site 493 comprises three holes drilled in 675 meters of
water about 15 km from the Mexican mainland (Fig. 2).
Hole 493 covered the 120- to 676.5-meter interval sub-
seafloor, 493B the 12- to 120-m interval and 493A the
0-to 12-meter interval. 493B was spudded after inadver-
tent reentry into 493 at 12 meters while drilling 493A.

Site 493 constitutes the continental reference site.
Seismic and dredge evidence strongly suggested conti-
nental basement between 650 and 700 meters sub-bot-
tom. Sediments above basement were expected to pro-

vide paleoenvironmental data from continental parts of
the margin, in contrast to Site 488, 491, and 492, which
probably overlie accreted deep sea sediments.

Results from Site 493 were similar to but more
definitive than results from 489. Complementary data
from these sites on continental crust of the North
American Plate add support to our interpretation.

Data from 493 reveal a marine transgression in the
early Miocene at roughly the same time as at 489. Both
Sites 489 and 493 began to rebound at 18 to 19 Ma. The
489 sediment record during rebound is missing but is
relatively complete at 493 and indicates a gradual rising
at the rate of 125 m/m.y. There is no evidence to suggest
that Site 489 did otherwise.

We interpet the sinking as the thermal response of the
Mexican margin to the rifting or transforming away of a
seaward segment of the margin in the pre-Miocene or
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Figure 9. Line drawing interpretation of Line MX-13 reflection profile.

possibly as due to tectonic erosion of the base of the
crust. Uplift may represent the beginning of under-
plating during the early stages of subduction, or it may
represent an upward buckling of the continental margin
during trench formation.

Depositional rates were remarkably uniform, ranging
from 83 m/m.y. in the basal Miocene, to 39 m/m.y. in
the lower Miocene, to 44 to 45 m/m.y. during the upper
Miocene, Pliocene, and Quaternary. Unconformities
mark periods of erosion, including one in which the
middle Miocene was removed.

Impoverished faunal assemblages and thinly lami-
nated sediment suggest an oxygen-deficient environ-
ment from the late Miocene through the Quaternary.
This condition may have been caused by elevation of the
section through the oxygen minimum zone or by forma-
tion of a basin with restricted circulation.

Basement rocks consist of diorite closely resembling
outcrops of Cretaceous intrusives on shore roughly 20
km from the site. Basement rocks in the region are
diverse, as evidenced by diorites at 493, schists at 489,
and gneisses dredged from a canyon wall about 5 to 10
km from 493.
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Gas, mainly of biogenic origin, was present in moder-
ate amounts in Site 493 cores. We found no quantities
of mature evidence of hydrocarbons or of bitumens.
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HOLE CORE CORED INTER SITE 493 HOLE CORE_ 6 CORED INTERVAL 158.0-167.6m
o FOSSIL 2 FOSSIL
i |E CHARAGTER < |E CHARACTER
- EMAE Ela 2 |= E] z| w»
2, By 2|2 gl & GRAPHIC 2|0y 2| £ 8l =z GRAPHIC
= QE HEH ElE | cstosy LITHOLOGIC DESCRIPTION Ve :g g|: £l & LITHOLOGY LITHOLOGIC DESCRIPTION
M HEEEREE A £ (E7(3 2| 2 (8] |2 EeEd 2
2 HEEE g‘ H E HEH i = 5
£ § HELE 2 HEIH 3
i T
1 . E -
B ;UD.DY Isn__:"mx le;‘ IF:\':: m:.“::’as H\L:\ B MUDDY SILT, rate olive brown [SY 4/4).
- ction 1, indursted o o recus , non-cal: ] s gt Section 1, 31 cm, 40 em, and 106 cm and Section
II.!—_| careous veim (opsl7), Silt spots at base of core. 05 ?ng:._ 80 ;::;uoma:au em, gnd un:-:“
~ 1 — 1 3
w 4 SMEAR SLIDES 7
Yl o 1 ] SMEAR SLIDES 2
i I i VOoID 3 10 3;
=l = ] 5
HE 2 ol w s
TEXTURE & - TEXTURE:
* Lighter shude mud Send 2 -] & ] vl 3
el s 2 GZ tamination, 2 true dip :i'l :: S| B — Eal pod
oy e 4
Clny 0
COMPOSITION " E E 3 i . COMPOSITION:
Quartz a3
::_Iunn- ‘; - Ly Feldipars 5
ica ] Mica T
:vl.r:- 1: — Heawy minerats TR
) Pyrite 10
Carty, wspes, TR Clay 0
Sponge spicules TR 2 Glass TH
Plant fragments 1 E Carb. unspec, 2
Fish romains TR 3 - Faraminifers ™"
= Mannofossils ™
GRAIN SIZE 220 8 |c Diatorm TH
Spange wicilag TR
Sand 162
Sl 463
AAIN SIZE
Clay 386 & 1136
SITE 493 HOLE CORE 5  CORED INTERVAL 1485-168.0m b R
=2 FOSSIL :
™ g CHARACTER Clay 486
2 £ wle 3 w
T
e ,9_5 .E =4 I Lfrfl‘:m;g‘ LITHOLOGIC DESCRIFTION
w32 HEHEEE
2 IE 3
= g z|5|5
E HEIE
[~ Culcareaus nodule MUD, allve gray (5Y 3721, firm. At Section 1, 135—145 em
= and Section 2, 16 cm, 20-26 cm, snd 7178 em, greenish
0. T gwy (9G 6/1), non-calearecus rreguiar discolorations. At
\ . Saction 3, 4676 em and Section 4, 2-70 em, maoderate
olive brown [5Y &/4) sightly eslcarsous discolorations.
1 : In Section 4, local NANNOFOSSIL MUD. Deviation 2 5°
SMEAR SLIDES
e & E
= 170 468
[[=I ]
2 TEXTURE:
Sand - 2
W Silt 0 B
2ls Ciny w73
COMPOSITION:
g|g " Quartz non
& is Feldspar 6 2
e Mica 1 1
w § Hewvy minerals TR TR
z H Pyrite I
o 2 Clay 0 70
3 Glass -
Carb. unspee. TR 1
Foraminifar - TR
oG Mannofossib TR 10
Spongespicules TR TR
= Plant fragments 1 -
GRAIN SIZE
1130
- Sand 02
4 e Sint 40.7
Clay 501
CP {CM [FM iy

£6¥ ALIS
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SITE 493  HOLE CORE 7 CORED INTERVAL 167.5-177.0m SITE 493  HOLE CORE 8 CORED INTERVAL 177.0-186.5m
e FDSSIL El FOSSIL
; CHARACTER @ ; CHARACTER
gg..g:g zla MEMOBRE zle
TE §§ £ E 2 B L%ﬁ’gg, LITHOLOGIE DESCRIPTION "fg EE HEIE HEE uﬁr':u?fo'gv LITHOLOGIE DESCRIPTION
H g ]
A HHFHBEE g R FHEE +FE
N RHEHHE i R HHEE gk S
s |2]= =1 w & |=jZ|=]d 3 H
e -
1 MO stive grwy (5T 02), B, sercsniioes. i voID MUD, olive gray (5Y 32), firm, eerecturaless. Daek gresnish
Q_o,.: oo (03 811), dhocloded, arene ik Segtiar Y, Ra34 urav (SG 4/1) non-calcarsous discolorations at Section 1,
3 ot Section 3, 30-32 om. ASH spots. very light grav 100 crn: Section 2, 8-10 cm and JB-BO cm: Section 3,
1 . {NB} at Saction 1, 55 om. Fine-grain LIMESTONE, struc A4-48 cm; el Seetion 4, 20 em, Modarate olive brown
= " tureless, color of metriz st Section 2. 70 cm. Owganic [8Y 4/4] calcarsour discolorations a7 Secrion 1, 126 om;
1.0 Tty o e Gz Secticn 3, 4042 cin; Section 4, 8870 em; and Saction &,
T 5 em. Micritic LIMESTONE nodule mt Seetion 2, 29 em,
o SMEAR SLIDES 48 e, and 52-56 e, ASH pod at Saction 4, 5 em,
2 E > >
& g 4 3 - SMEAR SLIDES
g § " K 3
=} 112 187
& ) .
w TEXTURE: [
E 2 Sand v TEXTURE:
- sift 80 80 Sand
Clay 20 St =,
|Gz COMPOSITION: Clay =
Quartz 72 68 COMPOSITION:
Feldiper ] w Sltass 100
Mica 2 Z| 8
Meavy minersls TR TR § i GRAIN SIZE
Pyrite 2 8 £ 1100
3 Clay 0 2 2 |8 Sand a2
Glass ™ - & Sie 424
FP|acG|Fe Carhy, unspec. T2 é‘ E Clay 574
Faraminifer - ™ S o
Manrofossily - 1
Rladiatarisns - ™
Diatoms - TR oG
Sporge wphoulm. = TR .
e
GRAIN SIZE
2126
Sand 03
Siit 69 4
Clay 528
5 voip
lemjacles 1]

£6v HLIS
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CORE__ 2 CORED INTERVAL 186.5-196.0m SITE 483  HOLE CORE 10  CORED INTERVAL 196.0-205.6m
o o FOSSIL
I |
§ E § z CHARACTER
= = z| @ R z| =
ot~ Eg E § i 2 H GRAPHIC LITHOLOGIC DESCRIPTION Tr ,E,E w E 5 el s “r':',.”"“: E LITHOLDGIC DESCRIPTION
HEHE x Gl 5 LITHOLOGY 1282 2 &l e LITHOLOGY |,
wSlEnlzl g2l |2 2 ] w3 |3 g % = 2
=T |E |5]8l2la] |%|* SEEY 2 = E |3]2]8 Y I C eyl 2
R EIEE FEH R E K FEH
5 |2|z|Z]|5 E 5 g o= 8 3 a
T ]
3
MUDDY SILT, olive gray (BY 3/2|, tirm, structurebess - MUDDY SILT, olve groy (5 32), structureless with
with dark greenish gray (56 4/1) Iaminations at Section 1, 5] oz minor SILICEOUS MUD, dark greenish geay (5G 4/1)
GZ &7 em, 110 em, and 145 em; Secrion 3, 78 cm; and Section - non-catearecus diffuse areas, dark greenish gray [5G 4/1],
&, 40 em, 100 o, and 120 em. Single ASH Layer, lighs 1 - posibily siticeous 8t Section 3, 65 om, 84 cm, 106 om,
- aray N7} in Secticn 2. o = and 118 cm and Section 4, 25 and 111 em; and Saction §,
1.0 : 30 and 68 cm.
— SMEAR SLIDES & 7
| s i - SMEAR SLIDES
e . = i 3 3
2140 386 BE 2
M Db
TEXTURE: i":luz :D‘}‘n
|— Calcarenus spat :I‘:" 2 H; 2 TEXTURE:
Sand - 2
ol R w Silt w0
[ Calesrecin nodule, COMPOSI TION: =z i 60 8
w2 tinw-grained Ouarz TR & § a;:wnsmm-
z ' Feitper mo = Quartz m
g Meicy w2 & Felipss 4 e
a 3 Heavy minerats  — TR | Wi 1 TR
S| = 4 Pyin B 3 ul i
z 3 H z Hoavy minerali TR =
& o o 13; A Pyritu R
Chass 1 1| @ ~—Calcareois spat Clay % &
3 ~ 20" sppurent dip Carb, unspac. ™ ! E 3 Glan TR TR
Foraminifers - TR i Carh. unapec. 1 3
Nannatossily - 3 8 : i "
: S| i || 26° apparent din Foraminiters ¥ ¥
fxdiierimy 8 |3 | ot dittuss sren Nannofouils ™ 3
Distoms - 1 o Radiotariors TR TR
Silicatlagellates - TR w Diatoms 1 TR
5 Spange spicubes 7 1
::,:‘" SIZE ‘:: Silicoflagellates t TR
{=—8" apparent dip it E1E U":;“"“m 2 5
Clay 480
4 GRAIN SIZE
150
Sant 14
Site 523
Clay 463
= Calcareous spat
5
VOID
JCG] AM| CG

g6y HLIS
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SITE 493 HOLE CORE 11 CORED INTERVAL 2056-2150m SITE 493  HOLE CORE 13 CORED INTERVAL 22452340 m
o FOSSIL BE FOSSIL
§ ; CHARACTER & ; CHARACTER
MAE é 5|2 M EMFE zla
LR 2| & | cnammc L EE HF S1 & | oerammic
iz £8|t ] £| B | umolosy LITHOLOAIC DERCEIFTION SR HEE E|E | utHotosy LITHOLOGIC DESCRIPTION
w3 [N E 5 | E 3 g wI g™ E 5 Z wl = -1
z (= |3 2 o = Z |= {3 § H !
AHHEE EiEd N RHHHE §
£z |2|z a 5 o | z |2|2]|2|5 2
- - = HO
¥ MUD, firm, olive gray (57 372} with a dark greenish griy g 3 SILICEOUS MUD, olive gray (5Y 3/2) lirm. LIMESTONE
n [5G 4/1) =olor band gt Section 1, 80 cm and indursied E = 1 tilocks, vary line-grained, greensh black [5G 2/1) ax Saction
e &2 - Jimettone nodubes at Saction 2, 2 em ans Section 3, @ em i 0.5 Gz 1, 15-24 cm and 141 cm. Five 4t layen, dark gresnish
1| EEOn and 5263 em, g N oy gray [5G 4/1) at Section 1, 53 em, 111 em andd 122 em.
: I N . ASH spots at Sectian 1, 135140 cm.
- -
1 s SMEAR SLIDES 3 = E 1o FES L SMEAR SLIDES
ok, et & - .7
3 D = = g
£ = 1100 1T -
) . s o) Bl g
= 3 ca|amice -
§ _s =X e TEXTURE: s 1 @ 5!
o Sand 2 =
=] 2 B r = 182 14N
= %— Silt 40 = o im
-4 . = Clay 58 = TEXTURE:
2 z :
& SEFTEr AT COMPOSITION: — .
2 B e » sin m a2
Feldpw 5 Clay w8
06 Mica 3 COMPOSITION:
- Haavy mineraly TR Gt = -
i 4 —-— 5 5
a Clay 45 Mica T 1
3 Glass 2 Heavy minarali - TR
1 Shi e b Pyrite 4 3
3 = Foteminifers 1 Clay 0 8
7 Nannotossils 4 e % E:
B Radiolarian ™ foumnfen TR TR
-5 Diitams T
Pannfoasslls 3 TR
™ B |co - Sponge prcules ™ gdlel I: =
GRAIN SI1ZE i A N 5
Sand ‘:: Unidntified
silr 7.7 sillcous 0 -
il e GRAIN SIZE
150
St 0z
SITE 493 HOLE CORE 12 CORED INTERVAL 2150-2245m il 448
£ FOSSIL Clay 65.0
v ; CHARACTER
2 =.0eTale z| o
= =
gE EE HE 3 2| g | foneue LITHOLOGIC DESCRIFTION
z|58|% H 15 LITHOLOGY »
S HHHH U B S
g AHEHHE it
FEHEIEE E
== A
1 — =) LIMESTONE blocks, greenish black {(5G 2/11, very fine-
grained, structureless. Non-celcareous dark areas, hard,
may be opal, Blocks sppear w break on weine of non-
B calcareous material.
=
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SITE r_ﬂj HOLE CORE 14  CORED INTERVAL 2340-2435m
g2 FOSSIL
@ ; CHARACTER
& |=.[2]3 z| @
ag H o|=a
SElE3| 2 i £ u | nARNC LITHOLOGIC DESCRIPTION
I 1 = il i LITHOLOGY g
§° | H g a2 g 8¢ 5 il
S -1 H £ g
& E 2 3 T
o 1T
. MUD, olive gray [BY 27 hard. Angulsr LIMESTONE
0. clasts, same color & mud. Section 3, fiest (o be cut with
GZ| saw, shows many more Teatures [ones Sbove may b masked
1 by choesa-cutter splinting), Very fine parsllel laminations,
s or witshar Diiliing frequent.
1 i Drilling biscuits commen, Irregulsr curvilingar 1o wertical
. fractures fram Section 3, 100-130 cm snd Saction 4,
£ 10-85 om. Incipient fasillity beginning in Section 4,
S ASH at Section 4, B0 cm. Graded muddy silt s Section
o 5, 48 cm and minor plant fragments,
= SMEAR SLIDES
1 ii gi
Well indurated 112 5475
: L [T
= TEXTURE:
| |—Wood tragment ;-
Silt 59 80
Clay 40 20
= — COMPOSITION:
X; Quartz a6
é 3 —1 Faldypar 8 12
% g 3 z = _I Mica 1 2
i Heavy minerak TR TR
8 Pyrite a2
=8 Cly 40
w Carb. unipec. 5 -
g = Foraminifers ™ -
=2 Mo lowils 4 -
Diatams TR TR
J - TR
— = -
= |~ acomentip :H‘Inwﬂmhlu ::
= 4 £ —#Apparent dip 4° i -
dz*- GRAIN SIZE
150
Sand 04
06 sin 480
516
| Healed normal fault My
.
L)
—Apparent dip harzontal
=
l=—At 126--140 o, fractured
[=—At 145 cm, sbtle grading in
Fmlem e (o] mudely siit, 5 apparent di

SITE HOLE CORE 15 CORED INTERVAL 24352530 m
g FOSSIL
5 § CHARACTER
- EMHE HE
Sk 5§ E a‘ Z § = P LITHOLOGIC DESCRIPTION
I EREIEIE ] £
SR EI
EHE g H
MUDSTONE, olive gray (5Y 3/2), fissite throughout,
0. occasional discrete inclined fractures (some with dicken-
sides), dirilling biscuits common, Carbonaterich laming
1 18 tuedip thone, lhght olive gray (Y G/2) at Section 1, 15 om and
128 om; Section 2, 49 om wd 77 &m; Seciion 3, 00 cm,
119 em, and 114 cm; Section 4, 30 cm, 42 em, B7 em,
and 104 cm; Section 5, 15 om and 58 cm; and Section &,
28 cm. Thin MUD beds, Tight bhelsh gray (38 7/1), with
sharp bases and dlightly geadational tops ®t Section 1,
86 em; Section 2, 70 em, B em, and 130 em; Section 3,
B2 cm; Saction 4, 18 em, 47 cm, end 71 em; and Section
B, 140 om, At Section 5, B0—88 cm, these beds ure wispy,
i appears due 1o discrete small faudts. Section 4, occasional
Maximum apparnt disorats inclingd fractures, some with tlickansides. Devis-
2 dip 16 ton 2.6°.
SMEAR SLIDES
i 1
3101 418
o
TEXTURE:
Maximum apgarent Sane 2 =
3 dip 11 Sitt 63 40
E Clay » 80
2] COMPOSITION:
w Quartz 63 32
g Feldapar 3 2
H Mica 2 2
« E Hewvy minerals TR TR
Pyrite 2 3
£ & "
Carty. unspec. 1 -
Miimies apparant Faramirifers ™ -
4 il Nannefosily 1R
Radiolarians m -
= Distoms 2 TR
-4 Spange spicubes 1 1
= Silicoffageliates TR
GRAIN SIZE &=
Sand 06
Silt a2
Muximum appatant Clay 522
5 dip 18°
6 Maximum apparent
dip 17
cc
FMicMica

£6v ALIS
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SITE 493 HoLE CORE__ 18 CORED INTERVAL 253.0-2626m
2 FOSSIL
- ;— CHARACTER
2 l=.lg Zz| =»
o o
=t Eé % g § B LGIMIPL':EV LITHOLOGIC DESCRIFTION
=1
N HHE R :
Q <
2 8 Z|& 3
5 e
- MUD, soft, grayish olive (10Y 472). Possibly pubverized
. - during drilling, Bas of CareCatcher has 4 em  well-in
durwed MUDDY SILTSTONE - perhaps whole core
1 ws this misterial.
1
w \E
5 E
8
z|s NG
g2 2
HE:
Bk
e VOID
z
=z
3
FMiam|ce cC

LITHOLOGIC DESCRIPTION

SITE 483 HOLE CORE 17 CORED INTERVAL 2625-272.0m
2 FOSSIL
§ g CHARACTER
2
Er éi’g E 5 g E GRAPHIC
HEHHHAR T 1 F
ER A
F le |z g 1
& [2]32 H
7 ] VoID
Apperent dips
L :é 018
1 Z L]
|
e:
2 L]
;| :
al2
el = -
: § - Maximum spparent
& - n dip 22
3 —
g = B
4 0G
3 T
-] Maximism spparant
3 ] dip 147
& 1]
i
fn
Maximism apparant
5 1~ dip ¥
88 lag cc Tl

MUDSTONE, olive gray (5 3/2). fissile, parallel laminated,
minute | < 1 mm] burrowing. common inclined fractures
isome  slickensided), drilling bocuits throughout core,
Carbanate-rich layers or pods, light olive gray [5Y 5/2}
1 Section 1, 34 cm, 48 cm, and 118 cm; Section 2, 38 cm,
BB om, and B4 om; Section 3, 46 om; Section 4, 35 em,
45 cm, 72 om, and 119 om: Section 5, 16 em, 23 em,
28 om, and 38 om; and Core-Catcher, Very thin, discon
tinarous lnpers of mud, Fight bluish gray {58 7/1) st Section
1, 85 em; Section 2, 8 em, 34 om, ard 130 em; Saction 3,
& e, 44 cm, 74 cm, 85 cm, and 100 om; Section 4, 20 em,
and 75 cm; Section 5§, 26 em and 31 cm; and Core-Catcher,
Section 5, wibtle graded beds,

SMEAR SLIDES

i

1.80

1]
TEXTURE:
Sand 1
Silt 54
Clay £
COMPOSITION
Quartz 62
Feldwpar - 4
Mice 2
Heavy minaraly TH
Pyrite 3
Chary 5
Carb. unspec. TR
Formini fors. TR
Mannotousils TH
Radiolarians TR
[riatoms 3

Spongs ipicubes 2
Silicaflnge|tates TR

Fish remaing TR
GRAIN SIZE

177
Sand 03
Silt ara

Clay_ 524

g6y LIS



493  HOLE CORE 18 CORED INTERVAL 2720-281.56m
o oy SITE ‘:3 HOLE CORE 19 CORED INTERVAL 2815-291.0m
cH z H
s i
g |= E1E z| = 5 =
£e 122 | = ol = GRAFHIC R EMAE EH Zlnm
|z 158 2 E E LITHOLOGY LITHOLOGIC DESCRIPTION - |E=ul 5|2 2] & GRAPHIC
u3|s HF gl g 12|55 E 5| & | umhotoay |3 LITHOLOGIE DESCRIPTION
: HELL : 45 |2 HANEE TP
|8 a - 5 = = g
E F 3 EH = 18 HE E
— - E HE 3
3 =] )
G 5 e Fine-scals inerbedding of MUDDY SILTSTONE, MUD torbadded
054 P STONE, snd SILICEOUS MUDSTONE. Olive gray (5 t MUDSTONE #nd: MUDGY. ‘S1LIETONE,
B 3/2), fissile, occational discrets Inclined fractures (siicken- [T e dip olive gray [GY 372}, pacailel laminations thraughout, with
' T E— il Pacatiel g iy minute, fisttened burrows. Fisslle, occational discrete
o ahout, drilling laminati . Mud, light 1 inclined slickensidted fractures. Dvliling biscuits are -
1047 biluith gray (58 7/1) interbedded with domirant Hithologiss. tonsive. MUD layers and pods, light bluish gray {58 7/1)
d4° Carbanate-rich loyers nd pods (light ollve gray, 5Y 5/2) at " Y siimen G Arich leyons.ancl pck, light. oifve
““:.'_ Saction 1, 116 em and 134 cm; Section 2, 16 em, 26 em, [= 27" true dip gray (BY 5/2) m Section 1, 113 cm and 145 em; Section
Jr- ; 66 cm, 122 cm, 140 em, s 145 om; Section 3, 15 cm, 2. 1 em, 20 em, 33 cm, and 48 cm; Section 3, € cmaned
& 2 74 cm, B1 &m, and 112 em; Section 4, 35 em and 70 cmy; o St 4. 100 dos Bocthoy 2, 26 o, 04 e
o | B Wi Section 5, 110 cm; and Seetion 6, 18 cm, 85 cm, 80 cm, 103 cm, and 113 cm; Section 8, 26 cm and 39 om,
H;_ |1 B o, @1 em, 108 cm, and 146 cm.
—1E true dip Steeper dips probably due to tilting of drilling blscuits.
Steeper dips probably due 1o tilting of drilling biscuits,
2 16" wrue dip 2 SMEAR SLIDES
4 TS — SMEAR SLIDES f%
} 3-890
| = 38" apparant dip ek ] io)
b= A" true dip o} 28" trus dip TEXTURE
:);TLFIIE: ’ = 26" true dip :.I:d B:
i
28" trus din h i Clay 0
Clay 55 COMPOSITION
3 = COMPOSITION 9‘
E ] =% [ Quartz £ g 3 I Foldi 4
H I E = P : wl § &z Mex :
. | H —27" true dip Mica 1 & 3 B #
8 3 7 == o Pyrite 2 8 E o
E = '_l.: — ~— ‘zpﬂen;'dm Clay 55 Q o Mannotfossils TR
= ] f‘i‘ﬁ =—At18E o, 4 e dp  Cpp ungpec ™ H E Radiclarians ™
w 4 - -4
3 |=—25" true gip Nannotossil TR o Diatoms 2
g . g Radiolatians TR & 8! s i focrgs it 1
1 : : Diatoms 2 =] Silicofisgellatey TR
- Flah raenuai
4 l—16 vue dip Booisiplade; 3 (1 Mormat micro-faults " L
= GRAIN SIZE u * GRAIN §1ZE
= 37 p 149
= =z
- Sand 0.1 z Sand 02
. . it s [ ) 514
5" trua dip Ciny 52.0 Clay 469
7] |—12" true diy
- v f=—0 true dip
5| ]
=] 12" trua dip 5
‘E E f=—3-4" true dip
: =
a7 _< = = & true dip
Ay —2* true dip
\‘-a
s 6
=
6 Sec APjew fco
(¥ rw
“‘;; 3 —14" true dip
= s
p
7 p=—10" 1rue dip
trum dip
RF|cm |ag cC

[9¢
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SITE 493 HOLE CORE 20 CORED INTERVAL 291.0-300.5m SITE HOLE CORE CORED INTERVAL 300§ 310.0m
2 FOSSIL FOSSIL
i g CHARACTER o CHARACTER
2 EMAE 3 z|l 2 2 MEE zZ|la
= L = =
HAEHE : B anamic LITHOLOGIC DESCRIPTION Ee 22y 2 2l & GRAPHIC | LITHOLOGIC DESCRIPTION
1 Z = E 5 LITHOLOGY | Z = 2 = LITHOLOGY |
w5 |2 ; H kS 2l g 3 a €5 HEF HE
N E L = = H ] g g e
" HEIEE E ; HHEH
= z =] 2] =|= HE
=3 true dip Intarbedded SILICEOUS MUDDY su.;r;s‘l:gi. SILT- & vrue dip Interbedded MI.3I:§TONEI -;n IMul:l)\f ) SILT::DNE.
STONE. snd MUDSTONE, ofive gray | ), paraliel olive gray (5Y . paraliel laminated, minuts Tows,
laminations, minute burrows, drilling  bissuits, Ffisile, 0. drilling biscuits throughout. Fissile subjataliel 1o bedding,
discret  frscturen  (inchined  to verticsl, lickensidad), with rare discrate inclined and ickensided fractures.
Woody debris as shown, Light bluish gray (58 7/1) mud Carbonuta-tich layers and pods, lght olive gray [5Y 6/2)
layers common, CHALK layers and carbonate-rich pods at Section 1, 23 em, 20 em, 63 om, 58 cm, B6.cm, 78 om,
(tight abive gray, BY 5/2) and concretions (ss shown) at B8 om, 98 om, 112 cm and 144 em. interpersed through
= & wrue dip Saction 1, B1 cm;: Section 2, &2 cm; Section 3, 118 om; =T truedip much of Sections 2 and 3; Section 4, 48 e and 125 om,
Section 4, 110 em; Section 5, 35 om, 63 em_ and 92 em; Seetion 5, 7 em and 58 om; and Section 6, 5 om and 16
Section 6, 56 em, 72 om, 74 em, 130 cm, snd 132 om; eam. Some may be dolomite (only fzzes in Hcl whern
= & truedip Section 7, 10-38 cm. Concentration of foraminifer wm > i powdered), Minor interbeds of mud, fight bluish gray
at Seczion 5, 109 em. - i (58 2/1).
2 SMEAR SLIDES - 2 SMEAR SLIDES
éii — B true dip zl;n
-~ 292 2
§ =10 true din ™ .o TeKTums
. —— & trun dip -
s e 7 e dip TERTURE: " L voio i £
E i b mmsmuﬂ ”
VOID Clay a0 L
5 COMPOSI TION: Cuarts *
3 : n 3 Feldwuar 1
3 Chrarez 50 E — {* true dip Miea y
5 Feldsnar 3 | T
W = Pyrite 2
& irion L ‘E Clay 0
f=— & true dip Pyritn £ w Carb, urspec.
: cr = AR e 2
=N Carb, unipec. 2 £ Nannotosi
« =6 trus dip Fotuinthes " 8 Radiolarians ™
§ 3 = - B e dip Diiatosmi ™"
£ Nannofosils i r Spange spicules 1
3 o T8 & Fish m::l‘m TH
E Diatoms. & e
4 Spangs splcules 5 = 4
5 Siticoflagelistes TR 5 GRAIN SIZE 250
- le— & true dip Sand 10
. GRAIN SIZE X
3 — 3 trundip Site 423
Lo Clay 56.7
3 Sand 0z
— ‘ Sity 47
-— T true dip
3 Gy Al =——3 true dip
3
5 = 5
= = trux dip
] -0 true dip
. 8 fe— 7 true dip
j [~ & true dip B|B|FG CC)
ol
=7 trwe dip
7 =2 true dip
FPlB | B fcC




&

- HOLE CORE 22 CORED INTERVAL 310.0-3185m SITE 493 HOLE CORE__24  CORED INTERVAL 328.0-3385m
= C-H:gﬁ‘l.lfsa FOSSIL
aé H » B CHARACTER
LM B = 8 |a ]
g |EulB| 2|2 ] MR E z| e
Elz = = [C =13 T
i E§ i g 2 g LITHOLOGIC DESCRIPTION ‘% ; § % glg % u JSpaeiC. LITHOLOGIC DESCRIPTION
= |5 |3 E 3 2= g 2 ul =
= F B
2 |5 § HH g |5 (3|%)5 s
L JR = & § H 3
MUDSTONE, (ntarbeds of MUDDY SILTSTOME. olive
bbby llivekfisnlidd g sy Mrwm"Er'u :v;zmm of MUDOY SILTSTONE.
fissite subiparallal to bedding, pecasional to sommon in - bteg s “ﬂ:' bl D'I""'I ;:':.""""'" smak:
clined, shickensided fractures, drilling biscuits thraughout. = w""" g mﬁ‘;‘l‘m ‘I;“:n‘.'.::";:
Carbonate-rich Layers, light olive gray {6Y 5/2) et Section = wuret. Drllling biscuits, Corbonate-rich, Hght oiive gray
1, 27 o, 40 om, snd 52 cm; Section 2, 16 cm, 49 cm, — I5Y 5/2) sivas wvidont thr Tros 4 )
L — . ip of bedding
oot e i o = 3 oo, ey e S
i 3 . \ . = 80100 em, Secti Section 4, 0-85
135 cm; Section 5, 4 cm, 14 cm, 45 cm, snd 96 cm; andh =5 sy FOIIT oA
SRS di Core-Catcher, Carbonate concrotions, well-indurated, a1 o]
hiiiad Soetion 1, B cm and Section 4, 125 cm. Occasional mud = SMEAR SLIDES
\amination, light bluish gray (68 7/1). E
SMEAR SLIDES 7 = 200
4 - 2l o [
H - = TEXTURE:
228 3 = Sand a
m o) — == Silt n
T TEXTURE: ] = Clay L3
= 0-3 troe dip Sand 2 = COMPOSITION:
silt 1 E = Ouartz *
Clay &5 . =] l-'llldwv 5
w COMPOSITION: -1 = Mica TR
=z E_ Chiarts 75 =] - Heavy mineraly TR
8 3 Feldspar 1 - = Pyrite 2
3| =& Mica 1 3 = Clay 50
= E Pyrite 2 al & == Glauconite TR
= Clay 65 i — Carb. unspec. 2
E le— & trun dip Cort, umpec. 1 8 — Foraminifors 2
3 Foraminifers 2 = —1 :m::aﬂl 1
. Mannalomlls 1 H ] adialariant TR
-4
=10 trun dip Radiclarians ™ Wl E Diatons . 1
Diatoms TR § E _= Sponge spiculen 2
= Spongas wpicules. 1 = Plant fragments TR
= ==
s * |23 mm pyrite nodule GRAIN SIZE E = GRAIN SIZE
25 — 1
Sard 03 _ = Sand 0.1
sitt #28 = = Silt 323
= 4" true dip Clay £60 § —] Clay 67.6
<5 trusdip =
5
P cc &
433  HOLE CORE 23  CORED 319.5-320.0 m
2 FOSSIL
; CHARACTER
= |28 = 2
I E;i, § 1k ElE radLaGY LITHOLOGIC DESCRIFTION
5 H
% E ! § ; g 4 Limestons [concretions?]
% 4 : g : AP |RP |Fa
% 1 MUDDY SILTSTONE and MUDSTONE, oltes gray (5Y
FM{CM| B CC| 32). Fissile, very small burraws, parallel laminations,
drilling biscuits. At Section 1, 10—15 em, calcarmous
= coneration.
£
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SITE 493 HOLE CORE 25 CORED INTEAVAL 3385-348.0m SITE 483  HOLE CORE 26 CORED INTERVAL 348.0-357.6m
] FOSSIL g FOSSIL
¥ g CHARACTER « |2 CHARACTER
MEMABRE Zl & - M AE z| w
g 5 S| 8 | crarHic g, |5w H 218 | raems
] '-E HE ] g El & | uTHoLosy ARG DESCRIPHON |§ HHEE E| & | umoLosy LITHOLOGIC DESCRIPTION
A HEE T : A AHHHHEHE +1H
=g |2 g g g EH F B g H § EoE A g
E |2 E 2 2 |2]|2]3 EEE
MUDSTONE, ative gray (5 3/2), wbitie pacslial lamin. % & MODSTONE ol gy Y. 371), Babow Bvction 2, 7B e
ations detined by flartened and aligned burrows (small], = ~ e F ubparailel x fracs
Modersts  bicturbation, fisile wboaralisl 10 bedding, 0. A tures iocally. Devigtion 3.0°
1 bedding is harirontal. Rare to occasional inclined, shicken. g ' -
sifed  fractures. Drilling biscults, Carbonate-rich Layers w = 3 3 SMEAR SLIDES
and pods, light alive gray |5Y 5/2) at Section 1, 81 cm E 1 _ AR EL
and 108 om; Section 2, 42 cm and B4 cm, Section 3, 118 g = A 3 3
em; Secthon 4, 31 em; and Section 5, B84 cm. Carboniped 5 = Eahs 55 aa
wood fragments a3 shown. = of B
= E Hal |. © o)
g 5 = TEXTURE:
3 Sand i =
SMEAR SLIDES J=5 & oo 2
H 2l Clay 68 80
. L] COMPOSITION:
¥ [ fn? = % . Quartz M n
= N a — F 4 5
::TURE: 2 = || Be o6 J= = = m'.':“ TR
Silt a3 Pyrite )
Clay [ Sy [
g Carb, unspee. 1 -
COMPOSITION: . Foesminifers 1 -
Feldsgar 1 Hnalossils TR -
Mica 1 Facliclrians moo-
Pyrite 1 Diatom TR TR
s S Ciay & Spongespiculss 3 TR
w| E Carb. urspoc, TR Silicaflagellates - TH
Zz| £ Faraminiters 2
§ 2 rm—— "
= 5’ Radiatariss 1
= l.i o] Diatoms 1
,E - Spange 1pic.et 3
5
§ . 3
= -
.- it
- =
z }—1
z
5 &
3 i
. voID
[
0 A
"e P |FG
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SITE HOLE CORE 27 CORED INTERVAL 357.5-367.0m SITE 493 HOLE CORE 28 CORED INTERVAL 367.0-376.5m
o
] 2 FOSSIL
i CHARACTER « |3 CHARAGTER
4
- EMOE z| 2 g, |5« 2]z R
e |2 E 2 g =] g GRAPHIC LITHOLOGIC DESCRIPTION e gz 2 £l Lﬁw::ggr LITHOLOGIC DESCRIPTION
EFEHEE 5 LITHOLOGY N Ve EELE k 5 b g
S HER LB g N HE I §
SR HEEE H R HHEE pael:
= |2 | |=
T voio ‘
MUDSTONE, olive gray {SY 3/2), locally siliceouy peraliel H MUDDY SILTSTONE, gayith afive (10Y 4/2}, fille,
laminations in pleces to Section 3, 102 om.  Drganic bioturbeted in places, drilling biscuits, Organic (woody)
0. [woody} fragments as shown. Drilling bcults commen, materlal ss shown, Ssction & downward, fractures
1 MUDDY SILTSTONE, grayish olive (10Y 472), slightly inerease, straight, open steep and vertical fractures, offset
VoiD béoturbated, occasional spanges and fragments Irom Sec o drilling laminatians in sveral places,
1 tion 3, 102 cm o Section 5, 132 e, MUDSTONE, grayish |
olive (10 4/2), structureless in Core-Catchar
SMEAR SLIDES
SMEAR SLIDES
hi ki i Lo
B = - -
3 ; 3! F 2% 23 i 110 5111
117 362 3103 3106 427 4108 o (o)
oy (Df M W (D) DY TEXTURE:
[ TEXTURE: Sand 124
Sand T 1 2w 5 10 Silt B8 &1
it 40 40 @ 0 B & i Clay 0 B
Gz Clay 59 5 B8 W0 M % COMPOSITION:
g COMPOSITION: Cuartz 58 58
£ Ouarts 3 33 W 6 B 8 Y Feldspar i 6
w| & Feldspar 4 4 5 7 8 @ - Mica 2 3
H 5. Mica t TR TR 2 3 3 E “ Pyrime 1
b+ 1 Hewvy minerali - — - 1 TR § % Clay 0 M0
8|5 = — Pyrita LT O N . B B x| 3 &|  |Cnondrites trace Glass TR TR
= E = * Clay 55 55 W 30 B w| g Glauconite TRY —
& 3 -1 1 Glass = = ™ - ™ B 2 Carb, unspec, 2 -
g . P Cabumpec, 1 TR 112 1 o3 i Fominiforr - TR
= - Foraminifors 1= 1 - TR - =| = Nunnotosits TR TR
] [ Rsdiolurias TR TR TR TR TR a8 Rodiolarlans TR TR
3] . Dintorns TR 1 1 TR TR 3 - Digtoens, 4 TR
Spongespicus 3 B W - TR TR g = Sponge spicules TR 2
= I e Silicofiageltares - TR TR - - = | = | Silicoflegeliats TR TR
= Auh, very iightgray (N8] gRAIN S1ZE
{ 2118
4 Sand 0.3 i
St k1
: | 1+ Ciny B0.2
g o !
w
2| & ': :
g% Hk !
: g i ' Moderats-extrome
w & (=] bioturbation
HE l
* f
i
no ;
B FM
lﬂ cMiAG
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SITE 493  HOLE CORE 20  CORED INTERVAL 376.5-386.0 m SITE 493 poLe CORE 30 CORED INTERVAL 386.0-3955m
2 FOSSIL g FOSSIL
- g CHARACTER @ ; CHARACTER
2 M AE ; z| w 8 . ful= z| w
I & Pl GRAPHIC - |C¥|E] 2 H gl e GRAPHIC
HEEE ik El 2 | utHolosy “ LITHOLOGIC DESCRIPTION £ B HE HER R LITHOLOGIC DESCRIPTION
F N H ! g ¥ g g3 |EV15]5) 3|8 (] # £+
R I i E |8 H L o
= |2|3|2]5 FR HEIHE & ajz b
T [+ voID ——voIiD
3 ! MUDDY SILTSTONE, prayish alive {10V 42), bigtur- i MUDDY SILTSTONE, grayish obive (10 &/21, local bio-
i bated, cecasional beds of differsnt shades, drilling lamine. rbation, crlling laminations and & few drilling eyl
] thoms and biscuits. Fractures, dightly inclined (0-187 1, Local ASH laers, fighter gray (NB| and pockets of MUD
1 =] . N Wood debrit and sponges s shown, Fractures incresse, ¥ {Semear Slicks identification only)
] | P Crondrites vame slickernided (steepar Tractures dan't have them, low
1.0— angle anes dal. In Sectian 4, fractures dip 10-20"  true
7 | Inlickonsities) ar 063 trug without dlickensides). | SMEAR SLIDES
-4 » - -
——— 115 4 s
3 £ P 167 1134 312 358 4134 4137
9] € it D) (D MM ) M
n It 42 TEXTURE:
Sand 2 5 a - L) -
% # :D‘I‘ 'l:'u IH Sl 40 55 30 85 B0 -
TEXTURE: Clay 58 a0 B2 15 » -
' COMPOSITION:
H ::d ; = Fractures, local, u M B8 I 4 B 5
p % % i 3 true dip, dickensides  Feidypar 5 4 15 1 6 3
c:'wusmnu- Mica 4 2 1 TR 4 TR
EAE - . & Heavyminersh TR TR TR TR TR -
& g il g:"“ B: ﬂ? & Pyrite 1 TR TR TR TR TR
Clay 50 3B B0 I8 3B -
é 2 B i | Glass - - Tm® T o®m
w| = . :’:‘::mw' ‘I‘: T} ® = & apparent dip Carb, umpee, 13 2 2 - -
- (- Foraminiters - TR TR - m -
8 g = Pyrite erystals Cly % 4 2 Nannofouils { TR TR TR TR TR
= 3 Zealite = TR @ a Plant fragments as shinwn Rudiolarians 2 TR TR TR ™
E :"::"‘I':" T’R 1 z| 8 | Diatoms TR TR TR - TR TR
K Ml SERTR - Spongeapicules TR TR TR - TR -
A i Raditariam ™ - § g spicu
§ = Distorrs. TR - H § i
Sponge spicules TR = RS ' Morizontal hairdine
i 8 3 & tracturm
—
-
4 -3 i
z
i H - Ath, wory light gray [NS)
5
[
& Lo ditfus,
-— e iurn sand
‘Canjugate sets of closed fracture i
5 &
8| amlac tc t R e
s 32-72" trua dip,
soemee slickentides
Il b owondne
~~Zuophyeos
voIo
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SITE 493 HOLE CORE 31 _ CORED INTERVAL 3955 4050 m SITE 493 HoLe coRe 32 ED INTERVAL 405.0-4145m
g FOSSIL g FOSSIL
- ; CHARACTER @ 5 CHARACTER
R EAAERE z| 2 8 |zulz : 2
o & 2 GRAPHIC MHEE g &
1 HEE £ E | Ueioss LITHOLOGIC DESCRIPTION Te|EE|t £ gl | Eeanse LITHOLOGIC DESCRIPTION
ws gm z - 5 = ni 4 & S|En|E - Ul w g "
£T(E (5]2]¢8 - EEEY 2 g= (27 552 (8| |®]*® ESkE 2
R ERHHEE FEEH R EHE F+H
& |&]2 =] m |ejz]|=]|8 =3
H
MuDoY SILTSTU_'#E. 'l\‘", olive un_v 472}, biatur- E & MUDDY SILTSTONE, calcarsous at the top, becoming
bated, sxtensive drifling biscuits with minot TUFF beds = radiotarian-fich with depth. Grayish olive [10Y 4/2), ko
very light gray (NB). Sheil fragments as shown, Beiow Sec: H “ turbated, open fractures throughout, with tome wicken.
] tion 3, 100 cm, fractisres, BS® apparent dips, m-mm.l 1 E Q sides, 0—-56" fracture planes, roverse throw on one fracture,
wlickanisdes on thess planei [Section 3 anly). Section 5, = Laminated i, light gray (N7] in Section 2. Loeal drilling
wertical and horizontal fracrures, minor slickensides on laminations, biscuits and fissile zones throughout. In Core
horkzontal ones. Catchar, coarss Land concentration,
SMEAR SLIDES E SECTION 2:
ii Ei s % Maddy iltatone
130 498 722 H shadaed
2 ol M D) wl| B I == 12" apparent dip
TEXTURE: Z| =
Sand 2 8 1 § i
St 58 W0 59 = Tuff, parallel laminations
Clay 0 5 ap H i middle of tutt bed
COMPOSITION: = Area #t base of bed
Quartz ® % a2 Tractured
Feldspar 5 10 4 § =+
Mica 2 1 1 z
Hegeyminerals TR TR TR
Pyrite 1 W TR
3 Clay 40 5 40 3
Glus e 10 SMEAR SLIDES %
Glavoonite - TR - ] 5!
Carb, urspec. LI 2
w| g Nannotossils 2~ 1 g }i
% [ A
Distomt ™M TR -
S| & [TT)
= Sponge spicules 3 - - XTURE:
E $ _prino:}-_ul fractures, 4 I TESnd | 3 2
minar 5 it 7 68
§ 10 apparent dip [ 20 apparant dip & Eu 30
¢ clatia| | fe8 —— Biposmon,
i |[= 17" apparent dip, Faldspar BE 4
=z dispersed micro-crass Mica 3 2
= sand grains Heavy minerals TR TR
Pyrits TH 1
Clay 40 30
Carb, unspec. w8
Foraminifers TR TH
Mannolossils 1 1
Rudiolarinm L.
Diatoms - TR
] Sponge tpbcules 1 2
s| 1" Silicoflagellates  — 1
ol A Mucldy siltstone becomes vitric
. Fractures dip 12°, slickensided
7 =
8 [cM|Fa =

L9¢E

€6 H.LIS



89¢

g6v LIS

SITE 493  HOLE CORE 33 CORED INTERVAL 4145-4240m SITE 493 HOLE CORE 34 COREDINTEAVAL 424.0-4335m
g FOSSIL 7] FOSSIL
= i CHARACTER - g CHARACTER
8 |=.lels HE g |z z
ES eI g 2| = GRAPHIC S, |Ewl2| 2|2 HES AR
= 2 2 e e g c
IE 53 £ g H £| 2 | wuoLosy A . LITHOLOGIC DESCRIPTION (3 =§ g g F E|E | umoLoay LITHOLOGIC DESCRIPTION
2127 5 5|2 |2 |®)® &+ EH PRI H EE gl g = +H
£ = |z = £ |E |3 g = - it z
N E R E E |8 HEIH B ]
¥ E A e Sl HEHE 3 3
E & . MUDDY SILTSTONE, radiolarianrich above Section 1, J ; | et s v s i i
5 H 135 e, grayish olive (10 4/2), bioturbated with TUFF, B Il B ot din insceire; ot d?nm‘:ﬁm"’wﬂ_"‘
05— very light gray (NT), Local calcareous, welkindurated 05 *
bands, below, i i b
1 hinmm :.;:m nﬂ;;!':?;:":::m“;s:: 1 i . MUDDY SILTSTONE, grayat slive (10¥ 4/2), biotur
Le 10r i ; * o BE upparent dip bets bated, wme bedding traces, rare drilling leminatiens (local
? B Sction ;16 oo, lkpmraed: e swidl gradic 1.0-] onlyl. A few very. shallow inclination planes, i slicken
il . =3 sidkes. True dips range from 3—17°
SMEAR SLIDES - |
" iz 1
SMEAR SLIDES
P : a3
i i: 3z 3 ] i 75 P
126 1117 1137 1M B T A% 5% &
{1 T T - R ] 3 112 4148 505 652
2 P TEXTURE: 2| A [T R T
# Sand 3 W 85 - 7 . ) TEXTURE:
Silt 67 76 6 40 T apparent dip bads Sand 1 - 7
1 Clay ® 5 B W Silt % B0 6 70
' COMPOSITION: Clay 40 20 30 10
Quartz 40 % 53 3| COMPOSITION:
Feldspar 4 5 a £3 Cuartz a4 2 a2 [}
i Mica 4 3 1 TR — T sppantdipbecs  Feldspar & TR 8 15
Pyrite TR TR 1 TR Mica a 3 TR 4
Clay 30 5 30 60 w| B Heavy mingrals - TR 1
o A Glass - & 5 2 5| & Pyrite TR - TR 1
2] 8 e I S g g 3 Clay 0 20 3 10
Bl g f Foraminiters TH: = = z| & | & spporontdipbeds  Glass 37 TR TR
(=} - MNannofossils T - - - = %‘ Zeolite - TR -
| = Rudialarians 0 TR 4 TR = Carb, unspec. ™ TR TR
-4 z Distosna ™ = - L g ] Radiolarians 4 TR =
£ § W Shall feagmanty Sponge spiculs 1~ T TR - 3 Spongespieules 1 — TR
§ a u thown Silicollagotlates ™ - - - Siticollage|tates TR - TR -
1
Tuft, very light gray (N}
&
A a
i
.
¥ Davitrified 1w, light
LY olive gry {5 81}
i
5 5 —
i
4 { Mincr vertical
=] irregular hairfines —
] fri
- i 6 L || o-20 soparenteio
& . —
| | [ Fine sang RP| B |CM
laminations
i
7 i
B| 8 |cm CC




483  HOLE CORE 35 CORED INTERVAL 433.5-443.0m SITE 483 HOLE CORE__ 36 CORED INTERVAL 443.0-4525m
g2 FOSSIL ] FOSSIL
« |E CHARACTER i 5 CHARACTER
8 le lelale E| 2 % |z Cl z| w
EHHE S| = RAPHIC MEIELE R
- =§ § § 3 H R iAo ! LITHOLOGIC DESCRIFTION = EE ] 2 Bl B [ naeme 4 LITHOLOGIC DESCRIPTION
-] < w " 1 3 o w
("5 8(2|2] (B¢ E£FE £3(EV1E1813]2] (& ® FEE
- NHHHE =5:H S R HEHE Sk
H z 3 EHEIEL &
[s]
= 13 truedip ﬂ MUDDY SILTSTONE, dark greenish gray {5GY 4/1),
with thin layers fup to 1 em) of fine sand, Intense biotur:
5 d P Al bation, sand mixed with matrix. Hae inclined fractures,
-3 ophg fractury, ol slp At Section 2, 35108 cm, drilling iseuits. Fira wnd layers
{1 Fiew sand tuyers spacad =10 cm apart In Section 2, Section 3, fine sand
Rm——— = Chandrites layaes s shown. Sectiont 4 and 5, fine sands interbedted
e MUDDY SILTSTONE, dark greenish geay (BGY /1], every 10 em,
Intensely bl , ianal drilling famination ard
biscuits, diffuse P send snd misddy fine sand e 17 true dip
= Devitrified wit SMEAR SLIDES N
=& trua dip i_ 3
25 £3
o 258 332
= Dewitrified tull, graded and parsliel lamenated o) W
TEXTURE
SMEAR SLIDES . —— Sand 5 &
i P A ] w site & 40
E Z = Chandrites Clay »
& = £% ] == Divitrifiod tutt COMPOSITION:
ol 2 Quartz 2 8
372 460 =| - f=—Devitrified tutf Feldspar 4 8
[N] £l 2 = Mica i 6
TEXTURE: H l— & e dip Heaey minerals TR 1
Sand 1 @ ] Pyrite ¥y 2
— it 55 3B Clay 40 35
T P i Clay 4% 5 Corbumpec, TR TR
COMPOSITION: Mannafossily TR -
w Quartz L ll Spange icules TR
g Feldspar 6 10
2 Mica i s
= Hewvy minerals TR 2
Z| = Pysite v 5
R ) Clay w3
E -8 true dip 3 Gilass ™ Carbanate rich area
3 Muddy finesand  Giauconite T -
Carb, unipes ™ -
Nannolossits ™ -
Distorms TR -
Sgonge spicules TR -
—— & trus dip = wuedip
7] Fine sand layors RP |RF |CP
[=— 2 true dip
—— B trun dip
% Fine sand tayers
Y
:I____F__I:umdlml
VoIin
AP jom oM Fine sand layers

69¢
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SITE HOLE CORE_ 37  CORED INTERvAL 4525-462.0m SITE 493  HOLE CORE 38  CORED INTERVAL 4620-4715m
2 FOSSIL g FOSSIL
" § CHARACTER o g CHARACTER
- EMAEE zle R EANEE z| w
=228 S S| = GRAPHIC E- (2% Bl= =3 GRAPHIC
15|55 g E £l E LiTHOLOGY |y s LITHOLOGIC DESCRIPTION T '&E HEE 5| B | umwotosy E LITHOLOGIC DESCRIPTION
A HHEH R £5H A HHHHBEE £ EE
H 3 g Flg i 2
FHHEHE E A HEHE FEH
- = o)
m ~ MUDDY SILTSTONE, dark greenhh gy (SGY 471, MUDDY SILTSTONE, dark greenish gray (SGY 4/1],
1 ([T e . overprints  primary  paraliel faminations, moderate rhation, vague parallel fine
] - rare inclined, slickenuided (ractures with fine SAND beds 0. P— sand liyers intarbedded, up to 1 om thick, discrats inclned,
1 and devitrifed tull layers. Section 1, Hna cand beds svery = = slickensided fractures. Sands every 20-30 em thioughout.
et 10 cm, same greded. Sectian 2, fine sands & shown. Sec- 1 Sectlon 2, fractures 1B=58" , both dip slin and oblique
— tian 3, sands rare. Section 4, sands every 20 cm. Section 5, i . slip motion. Section 3, fractures B0-TB" | dip wiip, one is
sands sparse, Section 8, sands sparse. Hole deviation 3.2° strike slip [dips 7 |
M| =% ruwdip — Zoaph
1L i
SMEAR SLIDES E 25" true dip SMEAR SLIDES §
—c tion Ei i'i i =10 true dip 23
.1-1- 4 truedip pnlieh z Inciplent fisslity :?
D
oes ) M (D] § TEXTURE:
2 = TEXTURE: = 2 Sand 2
iy " e 1k G H
ol 4 "
Clay - a0 E COMPOSI TION:
l_l — e dip COMPOSITION: Ouartz 58
i -— " Feldspar 3
I Qua 3 &0 & true dip
[~ B true dip Feldspar - 5 Mica 2
Mica 1oz Heavy mineralt TR
Pyrite - TR =1 e dip Pyrite TR?
It Clay - Clay £
— Glas % - Garh, unipec. 2
b 3 Corb.unpsc, - 32 3 Nennotossils TR
& Hannofassils - TR Spange spiciles TR
8 — Radiclarians - 1
E -
& E =—3 true dip X
z ) ) e |Fe [cp ool R 14 i e
bt Devitritied tuth, graded, parsitel lsminated S
=1 true dip SITE 493  HOLE CORE 38  CORED INTERVAL 4715-481.0m
L FOSSIL
4 § § CHARACTER
ow 2 af =
s Rgldlald] | [B[E | wonmmes, rHoLoaiG oescATION
Nl o 13
M HHEHHEEE L5
- true dip = a § 3 g % E g
=5 trun dip L] = a 3
| MUDDY SILTSTONE, dark greenish geay (5GY 4/1),
bioturbated, vague bedding, occasional inclined, ilickan-
5 1 sided froctures, Sections 1 and 2, thin fine sandi every
! 20 em. Section 1, one vertieal fracture, dio siip mation.
N Local drilling biscuits. Extensive drilling biscuits the rest
T e dip 3 of core, Section 3, bedding subhorizontal,
07 inerval of fight bluish —
way (58 7/1) B SMEAR 5LIDES
=10 true dip J 74 fracture, dip alip g
— 1688
L w | o)
§ 1 TEXTURE:
- Sand 2
RP |CP |CP TC = ; S &8
el 2 — Clay 0
W o viedip COMPOSITION:
§ Quartz -]
1 Feldupat 5
Mica 2
t Pyrite 1
— Clay 30
Canls. unitgec. 2
Mannotosils TR
— Distoms TR
1 Spongs tpicules TR
1]
cP | RP |CP -
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SITE 493  HOLE CORE 40  CORED INTERVAL 481.0-4905m SITE 493 HOLE CORE 42 CORED INTERVAL 500.0-5095m
o FOSSIL 2 FOSSIL
& ; CHARACTER < g CHARACTER
g |z.lel=T: ® - EAABRE
By 2 AEE HE
“,'-?" EE HE 2 g I Lf,m\, LITHOLOGIC DESCRIPTION SE EHE E i HE Rurntge LITHOLOGIC DESCRIFTION
g= =" ; 5|3 z ol 2 E ] @3 E‘N HE: 3 E gl e 3 “
= |5 HEE E 5 Fole HEHE £ 22 g
FEHEHE E ERHEHHE 3
o
i MUORY" RTETONE, . duikc: arasih. quay [5GY W11, o|! MUDDY SILTSTONE, ofive gray (5Y 3/2), stignt to mod-
e dip. sfight to moderats bioturbation, vague banding, common o eraie; biourtetion, vigus Badding. Wil b it
to |hmd-|m 1 {te 2 cm) fine sand layers, some graded, Sands olu siltstone, light biuish gray (58 7/1), locally up to hatf
1 b e 1 of core ares, Bands are 24 cm. Qne fine tand lnyer. Rare
W o) 1o comman inclined, slickensided fractures,
z 1 SMEAR SLIDES
§ i SMEAR SLIDES
H = & true din ii i!
= 170 »
g (L] | v
] TEXTURE; u;l
4 |"-—‘0' s dio " sint l: H sile 58
== 75" fracturs, dip siip Ciay 20 2 pol o
COMPOSITION: COMPOSITION:
il L Lo cC Quartz Quartz 62
Feldspar 4 1 Feldspar a
Mi 3 Mica 2
H:\rmlrur'l.] TR -— & s dip Pyrita 1
Pyrite 1 = Sinedp Clay 40
Carb, unipes. 1
ot s H i N mnnhmlh TR
Carb, unspec. T z an
Nannofosils ™ W . Distoms 1
g 3
- !
SITE 493 HOLE CORE 41 CORED INTERVAL 480.5-500.0 m el = |*— 17 s dip
g FOSSIL
§ ; CHARACTER § #
Eull] 2|2 gl 2
A EHHEE ) B Wy LITHOLOGIC DESCRIPTION = 17" wuedip
MEAFCLE 1 5| & 2] g |
BN HHH RN £ H
] H =
B HEIEE 3 A
(o]
== 10" trus dip i
1 ® | =— Possible micro-reverse fault
|I Local drilling biscuit
MUDDY SILTSTONE, dark greenish grav ISGY 4/1),
w = " true dip sightiy bioturbated, pasallel lsminated, spare 10 common
S thin, fire SAND layers and devitrified TUFF (light olive
2 griy, BY 6/1), Common inclined, shickensided fractures, 5
S| = T 8 wundip A Section 1, B0-100 om, 116150 cm, wery fractured
2|z aren — fault zone? Bedding tifted 10 40° ty, Section
== 2, local drilling biscuits. Ssnd 5—10% of corn. 1
SMEAR SLIDES — & truedip
§ 2 e el cc
g
&
: 170
™ true dip M)
TEXTURE:
Sand 80
3 oo S Butt Sit 10
e Clay 10
e |Fe jop. | COMPOSITION:
Criartz 78
Feldspar 5
Mica 4
Hoavy minerals 2
Clay 10
Carb, unspac, 1
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HOLE CORE 43 CORED INTERVAL 509.5-518.0m SITE 493  HOLE CORE 4  CORED INTERVAL 519.0-5285m
o FOSSIL - FOSSIL
; CHARACTER " g CHARACTER
R E z| @ 3 |2.[ETeTe o [
EH ol = RAPH gulEl = sl =
55 HE g HE Tt G LITHGLOGH: DELCHIETVN ts 5§ £ g E 8 o e i LITHOLOGIC DESCRIPTION
IE gl 2 3 MU H I FTE F T
AHHHEHES g A AHHHHEE T
Q = = - |8 e
M HHEHE 3 R HE g H FEE
i Lo
MUDDY SILTSTONE, dark greenlth sray (SGY 4/11, o it 8" apparent &ip . .
(=1 intense biturbation, banded (manly forizontal burrows), MUCDY SILTSTONE, dick graenish gray (GGY 41,
1] " . 4 2 ¥ modersta  bioturbation, vegue horizontal lamsnation,
W0 true dip sparss inclined, shickensided fractures. Thin fup 1o 2 em) driling biscuits, common inlined wnd iBckenaided fric
- fine SAND layors. In Sections 1, 2, snd 3, sands every 10 __ ) :
i 1 1§ apoarent dip tures with ash, greenish gray [5G 8/1) and sparse thin (up
em but in Secticns & and 5, sand beds are sparse, Sactlon 2, A 3
feee] 75" fracture, dip ip and 43" fracture, strike slip, Section |: 1 cmi fine sand layers. Section 2, vartics! fracture, dip
—-— A7 e dip &, troctures dip 21-74° _ dip siip, A1 Saction 5, very frac. slip.
| tured, Inclined to vertical,
1t SMEAR SLIDES
SMEAR SLIDES E
Il |7 1o vusd = I gi
* Incipiently fissile, 370
6 J highly fractured sunes pe
= o) 2 TEXTURE:
| TEXTURE: Sand 2
1 :—T:d 5}1 ] Inciplently fisile, ::y 2
) highly tractured
= O R Clay 4 ahly faERIed 3N ComposiTioN:
gl COMPOSITION: Ousrtz 58
1 Ouartz 54 Feldspar 3
+—1 Feldspar 3 Mics 1
i — 5 true tip Mica 2 i Pyrite 1
w | Hoawy minerale  TH 1 pL )
4 ] - Pyrite ™ & % 5 oI 2
B Clay 40 8 Nannalussils TR
5 1 [ 7 tw=dip Carty, unspec, ! E|w Distoms TR
E| = 1 Diatoms ™ c| =z
€| Z i]'__ w F4
wl Z E
& g
-l
i
4
| |1 stiohtly fissite zona
it
= Feduction spot
5
8 [me |cp lcc|
[ - 5 e dip
AP| B €O
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HOLE CORE_ 46 CORED INTERvAL 528.5-538.0m SITE 493  HOLE

SUTE CORE 45 CORED INTERVAL 538.0-5475m
;‘ FOSSIL = FOSSIL
« |z CHARACTER § i CHARACTER
8 |Eu[ea]2 = = leT=2Te z
‘fg .Q_E £ H .‘:’ ;-"f Lfr':':,"l_'gg‘ LITHOLOGIC DESCRIPTION e E% HELE E LITHOLOGIC DESCRIPTION
A HHEHTREE B iE - 23 [5%)) 8 §
Z |z 13|23 H N é g -
= =
L HEEE Tl HEHEEH
[«]

MUDDY SILTSTONE, grayish olive [10Y 4/2], sight
bieturbation locally, sbundant drilling biscults. Minae fine
sand becs and pods, wery thin, Section 2, open fractures,

MUDDY SILTSTONE, dak greenish gray [SGY &/1),
alight beoturbation, vegue subhorizontal bedding lamin-
ations, Inciplent Fissllity, drilling biscuits with devitrified

LOWER MIOCENE
NN &

ASH layer and fine SAND pod. Section 1, fracture 54" true
dip, vertical slickergides, Sections 2 and 3, hairiina frac-
twres, common discrete fractures. One inclined, strawght,
slickonsided — 50* true dip, normal &lip, Sections & and 5,
hairling fractures, some wraight frectunes (-84 dip).

0-B0" dip, slickensides, normal slip on one. Section 3, 1
105-150 om and Section 4, 0-21  cm, strasght snd
irreguiar fractures, 0-27° apparent dip, soma dickensides,

SMEAR SLIDES

i{ SMEAR SLIDES
t 295 i
ol
TEXTURE i 41
i g 2 130 510
i " s (L]
sy R TEXTURE:
cOM : o =
Cluartz 3 :::d 7 90
Fl.h. 3 Clay B o
Mica COMPOSITION:
i B & it TR
Pyrite Fulifspar 8 TR
Clay 15 Mica 4 TR
g:: ::? 3 Heavy minersls TR TR
| urspec, It TH -
. Nannafosils ™R :‘I‘:\' ‘-
}' Radiolorians TR Glass — 10
Carb. unpec, 1 =

£LE

LOWER MIOCENE

& -
F] | ! Shall fragmants &t shown
AP |ce < 1 &~
4 m '
il
s} 3
4 wvoip
3 |
cc —1
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SITE 483  HOLE CORE 47 CORED INTERVAL B475-557.0m SITE 483  HOLE COAE 48 CORED INTERVAL 5567.0-566.5m
FOSSIL g FOSSIL
. CHARACTER oy § CHARACTER
g |sa(2[2]E HE N EMAEE =
® = 5 GRAPHIC EH 5 gl g
‘g g H 3 £| E | wuioloey L LITHOLOGIC DESCRIPTION SE :E HE E c|E UTHOLOGIC DESCRIPTION
Zl g
y HHEEE +TE T HHE £l |8| 2
F H E =R H
i3 3 HHEE
[ a 3 = z HE
— voio
MUDDY SILTSTONE, dark greenish gray [5G 4/1). sight ] . MUDDY SILTSTONE, dark greenish gray (8G 4/1), com-
) bioturbation, locsl deiiling biseuity ard laemvinatioes, Very & =T appaentdipbedding oo e fraciures throushout, slight toturbation, Sec-
fine 1o fing sand pods and laminations in lfﬂ:l thies sac- M—_- tion 1, most fractures have slickensdes (one reverse lault),
tions. At Section 1, 38 em and 42 cm, pyritic fine sand 1 - 18-86° trus dips. AT Section 2, 48-86 om, very frac-
pods, olive black (Y 2/1). Section 1, up 1o 23° spparent tured, incipient fiasility. Secthon 3, fractures subhosizontal
dip bedding. Compact, minar fractures, often paraliel 12 w0 variable ok I lickmsich
bedding, local fissility. At Section 1, 84— 118 cm, numarous l.ﬂ—_ A
Inclined fractures fup to 60" true dipl with slickensides.
Sectiom 2 and 3, bew fractures, mosily steep lup @ SMEAR SLIDES
75" true dip), some siickensides, Sections 4 and B, ome >
& . low angle fractures, hesled irreguis hairline fractures i
—-—18"  apparent dip Section B, hairline fractures, 0T apparent dip. g £
w
1-30
SMEAR SLIDES 8. , ] Very tracuured, ©)
s incighentt TEXTURE:
i! g & 5 Trusility Sand 5
= £ 5 1 [~ spparent dip bedding Silt ™
- Clay 20
=10 spperent dip ::; ‘zt':' = n 06 COMPOSITION:
TEXTURE: Gty "
Sand 5 Feldspar 5
Mica 3
Silt s 75
Haawy mi 1
cl 5 20 4 Fracturing v minarals
COMPOSITION: more iy
Chuartz 72 & 3 intense Clay 20
Feldipar 5 &
Mica 2 4 i
w Heawy minershi 1 1
z Pyrite 20 1 B |RP|FM ccl 7 H
3 Clay - 2
=2 Gl - T
z| 2 Radiolarians - TR
g
&
|=—18" spparent dip beds
HERED cC|

€6 3.11S
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SITE 493 HOLE CORE 49 CORED INTERVAL 566.5-576.0 m SITE 483 Hore CORE_ 50  CORED INTEAVAL 576.0-6855m
2 SSIL H FOSSIL
§ H CHARACTER § H CHARACTER
= = -
EMEIELE: E M E il &
‘fg ;;§ ¥ E ; § LITHOLOGIC DESCRIFTION ‘TE gs e g 5 I3 Lﬁ.':.‘g_'gg‘ LITHOLOGIC DESCRIPTION
2 Zl2)= Mz w -
e A HEEHIE el HHEEE +TF
£ |5 HEEIH F o8 a HE = !
5 |=]Z]|= 3 5 2|3 E
MUDDY SILTSTONE, dark grewnish gray (G 4/1) and MUDDY SILTSTONE, dark gresnish gray (BGY 410,
minor sdmixture medmsm bluish gray (68 5/1). Sight slight to moderate bioturbstion with ome layer of devitri.
10 moderate bioturbation, bedding trecs throughout. fied TUFF, medium light gray (N8 and madium and cosrse
1 Below Section 1, 57 cm, fine tand component with two granular basring SAND pods. Fractures, most with slicken-
fine wand pods. Section 1, soparent dips 0-15" on frac. sides, dip from [F 1o very steep. Throughaut core, <1 mm
tres, Section 2, common open fractures, dips O— o several mm white shell fragmants.
BE* trus, most with slickensides. Section 3, 075 cm,
profusion gently dipping open fracturer with alicken: SMEAR SLIDES
wider, Sectiom 4, §, and 6, fractures have variable orign. E
tatiom, dips. Many are stickensided i
=T apparent dip bedding E £
SMEAR SLIDES 157 184
F
: Fielisains ™ (D)
i TEXTURE:
2 5 Sand - 3
120 Sil ® 77
{1+]] Clay 0 20
TEXTURE!: COMPOSITION:
Sandd a Quarte TR 76
Sil B1 Feldupar TR 4
Clay 15 Mica - 4
COMPOSITION: g Pyrite - 2
Quarte 7 i Clay - 15
Feidipar 8 g Glass 100 —
3 Mica a |l m Radiolarism - TR
] Inciplant flssility Hewvy minerais 1 x| Z
w Pyrise H w)z
& Clay 15 E Losding and convalute structures,
8 Glass ™ - possibly due to liquifaction in part
Elo
E % ~=—§0-30" conjugate fracture
E at suggests vartical
compression
-l
4
Closely tractured,
O-R0" dip
™8 apparent dip bedding
5
[~ 26" spparent dip bedding
RP|cM |cp
Shell fragments i thown
L]
= lrmegular pod of coarss granular-bearing
7 sang {quartz and metamorphic clasts)
8 |RP |CP
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SITE 493 HOLE CORE 51 CORED INTEAVAL 5855-585.0 m SITE 493 HOLE CORE_ 52 CORED INTERVAL 595.0-6045m
3 FOSSIL 2 FOESIL
i CHARACTER 5 § CHARACTER
g E] @ 8 |=, wle z
= H § E ;_ E, GRAPHIC LITHOLOGIE DESCAIPTION E-122 5 7 g 2 g GRANGL LITHOLOGIC DESCRIPTION
g 5| E | urHology 1z 58| E g z 5| 2
A AHHHHEEE : A HHEHHEEE P
F = = a2 e 5
§ E|a E g é H g 5 3
[#]
™ MUDDY SILTSTONE, oive gray [BY /21, prominent Complex mixture of MUDDY SILTSTONE snd SAND
z st common diffuse concentrations and pods of fine to STONE. olive gray (8Y 3/2), rich in quartzos granules
w coare gr u sandds, Slight don, - Shell and thall fragments. Granules sngulsr to moderay wll
§ e 3 fragments and wood fragmonts as shown, Hole deviation G 1 rounded. Mixturs may be dus 1o loading snd/or dumping.
E| 2 28% z Sandstane cemented Lry calcite, Common straight fractisrnes,
@ 2 § 0-90° dip, sickensided, variable orlentation,
g F — 10" spperent dip besging  SWEAR SLIDES g .
] zl z 3 eof mixing  SMEAR SLIDES .
=3 Saction
RPlem| B g ~ uiﬂ‘ : 3 i:
TEXTURE: 9 »
Sand - 220 222
Silt 2 ™) o)
Clay 10— TEXTURE:
COMPOSITION: @ 5
Quartz o [ et o E siit 0 10
Faldsoar 15 Clay w5
Mica 4 20— COMPOSITION
Huawy mineraki 2 Duartz BB 65
Pyrite 1 | Feldspar 7 B
Clay 15 Mics 4 4
Glast TR 30— Howvy minerals 1
Carb. unipec. A Pyrita 1 1
and shel| frags. 5 Clay % 20
Foraminifers TR 20— Cartr. umpec, B 2
Nannotousily TR Faraminifers 1 TR
=) MNannotossili TR 1
g
50— Thin Section Description;  1-120 t0 122 om
Calcarsout sandstons
-t B0% sand, 20% silt
—d COMPOSITION:
B0— - 40% Quartz
a4 A0 Feldtpar imastly microdine)
= 10% Carbonate

10% Foraminifers
Calcite camant
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SITE 493  HOLE CORE_ 53  CORED INTERVAL 604.5-614.0m SITE 493  HOLE CORE 54 CORED INTERVAL 614.0-6235m
B o FOSSIL g FOSSIL
% 5 CHARACTER - g CHARACTER
B l=.lel= z 8 |lzole]sTe 2| @
owlE ow 3
S HHE £ LimoLogY LITHOLOGIC DESCRIFTION EEHHEE E| B | ootsy LITHOLOGIC DESCAIPTION
wS [ZN|E ilg 8 H w5 é«- 2= 2| e 2 8
£ HEE C £ ¢lz o o
I HEEE i R £ £H
= HEIHE = z a =
Interbedded SANDSTOME, calcsrecus, coarme 1o very " MUDDY SILTSTONE, olive gray (5Y /2), fissile wb-
. coarse, with shell fragments, and MUDDY SILTSTONE 0.5 | parallal to bedding, bedding faint, bioturbation faint with
wl with coarse sand grains. Oliva gray (5Y 32} Muddy iir- B fine SAND lsyer. MUDDY SANDSTONE, olive gray
2 1 stone fissile locally. Sandstone is often muddy, 1 15Y 3/2), calearsous, medium to coarse in Saction 5. Sec.
§ = ] tion 1, fissifity and bedding dip 15-30" true, Section 2,
= 10— i and luyers common, bedding up to 22° true, fractures
= | =z = 2
z < SMEAR SLIDES . a (o] dip 67-85" , dip dip. At Seetion 2, 1156 cm and 130 em,
5 - i calcargous coarse SANDSTONE, shell frogments, granitic
£ . fs) lthic fragments. Section 3, fissility slightly steeper than
§ 2 - 145 bedding. Fractures dip 18" and 72-78" , dip ship. 35 ap-
1 =] parent dips bedding. Section 4, fractures dip 9 and 4074,
L e B CC TEXTURE: ip aiip, Section 5, 12° trus dip, 18" apparent dip bedding.
Sand 0 |
St 55 2 SMEAR 5LIDES
Clay 16
COMPOSITION: i s
Cusprtz 3 N [
Faldspar [ - 120
Mica 1 ol
Heavy minerals TR TEXTURE:
Pyrita 1 w Sand =
Clay 15 & = | Sile 50
Carb, umpec. 3 gl = Clay 15
Nannatossils 1 | = 3 COMPOSITION:
3 7 LA Quartz 4
x
n - Fabdupar 5
E ar Mica 3
b= I Heavy minerals 1
Pyrim 1
Clay 18
Carby, uripec. 1
. i —— a8 true dip bedding
. oG
. "W
B
RPICM| B E
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SITE 493 HOLE CORE 55 CORED INTERVAL 623.5-633.0m SITE 493  HOLE CORE 58  CORED INTERVAL 652.0-652.2m
4 FOSSIL v FOSSIL
e ; CHARACTER e = CHARACTER
<
8 |le.l2]= z| @ 8 l=.[elule z|lw
MM EE 2| g GRAPHIC - |82 = o| = GRAPHIC
1 F 55 i g H ElE LITHOLOGY LITHOLOGIC DESCRIPTION i =§ HEE - E YO OGY LITHOLOGIC DESCRIPTION
e HEHHEEE 25"%553 5 ¥
E & 1K z 4|z|2|8
£ <
HHEEE S HEHE
H H 1 £ ¥
8| g : FINE SAND, loose, quartzoss, passibly washed down
3 5 SAND on tde of Core-Catchar — only recovery, : E the hole from upper section.,
£ ;
H SMEAR SLIDES
s }. ‘E
=52
ctl
11
-1}
TEXTURE:
o
SITE 493 HOLE CORE 56 CORED INTERVAL 633.0-8426m Surd p
-] 551 Clay E
« |2 CHARACTER COMPOSITION:
g |=.lels z| a Cuartz 1]
g |8u|2| 2] ¥ 8| g GRAPHIC Feidspar P
M FEE HE 5 £ | urHoLoey i LITHOLOGIC DESCRIPTION re ;
£ |E |2 ili al = Heavy minerals 1
g |z B1% -5 Pyrite 1
@ |2 c|a &
H cCl
g Small fragmant af medlum ta coarss SANDSTONE, med!
H wm light gray INB| in CoreCatcher, calcite-comented,
=
§ Core 5B: Ses page 378
SITE 493  HOLE CORE 60  CORED INTERVAL 661.5-662.1m
g FOSSIL
i g CHARACTER
SITE 493 HOLE CORE 67 CORED INTERVAL B425-652.0m g |z REE = s
T FOSSI 2 2% il % = GRAPHIC :
3 CHARACTER 13 =§ HE z = LITHOLOGY i LITHOLOGIC DESCRIPTION
£ [E[TTeeT T 13l 2 SAHHHHRE
e |2 H -1 GRAPHIC = &l
| 5 g H Bl & | urhouoay LITHOLOGIC DESCRIFTION g |8 R
T N HE R EE BEEq o
S HELE 8 E g
Lz H HEIE E 3 H ' Fine to medium sand, gresnish gray (5GY 6/1), caved
HEE E = g fram hals steve (originally surrounding pisces of plutonic
E el =) | B rock when core opered),
H Small fragment SANDSTONE in Core-Catcher, coarss H
3 E calcite-cemant.
3
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Shipboard Studies

Representation
Alteration

Piece Number

Shipboard Studies
Graphic
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Representation

Orientation
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SITE 493, CORE 58, SECTION 1, 652.2—652.8 m

Macroscopie Description

DIORITE, medium light gray (N6). 1—3 mm equant crystals of plagio-
clats, quartz, homhblende, biotite, and sultides (pyrite and chalco.
pyritel.

SITE 493, CORE 59, SECTION 1, 656.5—-653.0 m

Macmzcopic Description

DIORITE, medium light gray (NG) (average color), up to 3 mm equant

crystals ol plagleciase, quartz, hornblende, biotite, and sulfides (pyrite
and chalcopyrite). Occasional fracturing snd veining,

BITE 403, CORE 58, SECTION 2, 658.0-658.5 m

Macroscapic Description
Swme as Core 59, Section 1

SITE 483, CORE 60, SECTION 1, 662.1-663.0m

Macroscopic Description
DIORITE, medium light gray (NB),

SITE 493, CORE 60, SECTION 2, 663.0-664.6 m

Macroscophe Description

Same as Core 60, Section 1.

Thin Section Dascription

Section 2. 138-141 em: equant crystals up to 2 cm of: 4% quartz,
B68% plagioclase, > 1% microcline, 7% biotite, and 20% green
emphibole-homblende,

£6v LIS
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2 VA 25-120m
SITE 493 HOLE A CORE CORED INTERVAL  0.0-25m SITE :us HOLE A CORE CORED INTERVAL
e FOSSIL
o O8SIL z
g CHARACTER « |E CHARACTER
.3‘ EMBIEE Z| @ §.- Gulg) 2 ; gl 2 GRAPHIC ITHOLOGIC DESCRIPTION
2. |Eu|E| 3|2 |8 GRAPHIC LITHOLOGIC DESCRIFTION Ts :§ HEIE S| B | umoweer |, :
L§§§5§5§ 5| uTHoLoGY | 2 ;:5;;; a2 % = g
¢ 5 3 E £ | z|2 ]
|5 |=z|5|8]8 = 5 E |z HE B g
- = o = s
ERHEEE HEE A HEHE -
- To ’
R MUDDY SILT. ofive gray (5Y 32, sof, patallal famin-
= o MUDDY SILT. olive gray (Y 3/2). sch, pasallel famin- atiors, lght biuish geay (S8 7/1) laminations, Very thin
1 siar, Very. it iy evaiv (ol Jorwainifend. <08 SAND layers {foraminifers sostly). MUD laver 2 shown
i 7,
0.5 [o) e, Plant debris, Light biulsh gray (58 7/1) (aminatians. Imodersts olive brawn — 5Y 474},
1 v
> |8 REANSLIGES SMEAR SLIDES
R E
z |E i g-
E o~ |6z =3 g
E | & = 1120 T
g & 1) 335
a —_ TEXTURE: ol
e Sand 3 TEXTURE:
2 4 sile 62 Sand 2
Clay = = s &0
COMPOSITION: < Clay 38
voID Quartz 52 2 s COMPOSITION:
acl oml e ce| = — = | Feldspar 4 = i &4
Mica 2 < | = Faldspar 3
Haavy minerals TR g Mica 2
Clay Hasvy minerals TH
Carb. unpec. ] Pyrite 2
Foraminifers TH Clay 38
Nannofossils 1 Carb, unspec. 1
Aodiolanans TR Foraminifers 1
Diatoms 1 Nannofousity 1
Sponge spiculey 2 Radiolarians 1
Dintem 2
GRAIN SIZE Spangu spicules F
1130 GRAIN SIZE
Sand 15 150
Sit 52,2 Sond 5.8
Clay 46.4 Silt 494
AGICM [Ro Clay 448
SITE 493 HOLE A CORE 3 CORED INTERVAL 12.0-21.5m
e FOSSIL
; CHARACTER
g- Sy 5 - g 8| & GRAPHIC - IC DESCRIPTION
HEHEE £ LITHOLOGY HHoLoG
HaHHHORE g
AHHHE EH
s |2
i CG| FM|FG e Trace recovery MUDDY SILT in Core-Catcher,
= 3
iR z
05
£z )
z 1 -1
3 i
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HOLE B CORE__ 2 CORED INTERVAL 21.5-31.0m

[8€

SITE 493  HOLE B CORE 1 CORED INTERVAL 120-2156m v
1L = FOSSIL
s CHARACTER e ; CHARACTER
8 AEE z| = g |sul2]z Ble
wE E E a 3 £l & Lﬁ:ﬁ’:ggv g LITHOLOGIC DESCRIPTION Ei E§ g g § 1 ump:::gr B 2 LITHOLOGIC DESCRIPTION
£ 181551318 3|® +1H AHHHHEE £ TR
= E a =3
HHHE T EH ERHEIHE £EH
Lo
MUDDY SILT, grayish ofive green [BGY 3/2), subwertical
& @z faint stresks |detormed by drillingl. Very thin ocesianal
MUDDY SILT, waft, clive gray [5Y 372), streaks of dif- 0.5 mud laminations, light biuish gray (58 7/11 with ASH,
feremt color shade, Very thin SAND layers throughout, 1 tight bluigh gray (68 7/1), in pods. At 3, 80-160 om,
ASH nd mixed ASH and MUD, light bluish gray (BY 7/1), - mottied taxturally, lumps of soft medium silt in very soft
in Section 3, 1.0 medium sil. At 4, 115140 em, very thin layers of FOR-
AMINIFER SANDY MUD. Below Saction 5, 90 cm,
SMEAR SLIDES sbundant thin FORAMINIFER SANDS.
iﬁ b SMEAR SLIDES
250 420
ol M g o
TEXTURE: b
> Sand 3 - 2 180
E 2 Sine 5 6 4 | L]
E = Clay 40 5 TEXTURE:
z COMPOSITION: = Sand 5
=] Quarta 6 2 4  oe silt %
g z Faldspar 3 - Clay £
o Mica 2 - = COMPOSITION;
Heavy minerals TR — = Quartz "
Pyrite F ) 5 - Faldepar 3
Clay w s - Mica 2
Glass - & 3 3 Heavy minarals TR
Carb, unspec. 1 - = Pyrite 2
Forsminifen 2 - Clay E
Nannofousits 1 - Carb. urspec. 3
Radiolarians TR - = Foraminifers [
Diatoms R E Nannotoesil 1
Sponge spicules 2 - F -] Radialerians 1
Sificofisgeliates TR~ o = Distoms 2
= | = Sponge spicules 2
GRAIN SIZE g
150 GRAIN SIZE
Sand 36 4 140
Silt B0.9 Sand Be
365 Sl 66.2
Clay 349
5
&
7
rrie jco
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AL _31.0-405 SITE 493  wHoLe B CORE CORED INTERVAL 40.5-50,0 m
SITE 493 HOLE B CORE 3 CORED INTERV. 5 .5 m e
E ﬁssu i CHARACTER
CHARACTER
I8 i £ LAEARHE |l B | amamc LITHOLOGIC DESCRIPTION
g AR gz GRAPHIC LITHOLOGIC DESCRIPTION 1 EHHEE E|E | Jhosey
‘T;;E;ﬁn B utHooay LY ;’"*agg 5| & :
&'g”fii! HE ++H g EEE; :
= HE 3 ; alZz]le
] § =z 2 g 3
Expangi MUDDY SILT, ofive gray [5Y 3721, soft to firm, g ex
:‘ﬁ“unu* o s WMEY 1 fre £ ‘-‘W“' i pansion gracks, shell debris throsghout, At 1, 0-60 cm,
e e S niak v S matiled with light elive gray (5Y 5/2) MUD and MUD-
shall fragrments, Sand  locally qumm.!umﬂ._ Shell i s M e Y B W09 MO
tragmuents in fine sands becomes locally sbundant in Sec 1 STONE, e
I - thors B and 7. o
1 SMEAR SLIDES suioes
VoD
$ i i,
n 3100 ==
] $ o) 2
= TEXTURE: e
3 ¢ Sand 7 s .
3 s 63 ; o J
2| ] ¢ Clay Y o s
3 COMPOSITION: o it
Cusarte 51 K "
i 4 Faldspar 3
Mica 2 i 3
Heavy mineeals TR o 2
Pyrits 2 o &
cmm T, 5 Carb, unipee. 1
d g X Foraminiters 1
anﬂhwm“"‘ ; Nannafossils 1
o o ™ 2 Radiclarisn TR
2 Radiatarians ™ Ankoler L
. Distoms. 1 b T
Sponge spiculas 2 > Spange
] GRAIN SIZE
z GRAIN SIZE F P
: e |8 Sand a0
3 8 Sand 88 E = o M
i sit 5.1 3 = . =7
g = Clay 0.1
3
4
4
5
5
]
]
7
7 2 I
CM[RG
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SITE 493 HOLE B CORE § CORED INTERVAL B0.0-59.5m SITE 483 HOLE B CORE 7 CORED INTERVAL 69.0-785m
[ FOSSIL 4 FOSSIL
- g CHARACTER > § CHARACTER
R EMNEE M EAAE zla
Y E§ £ E E LITHOLOGIC DESCRIFTION 5E EHH H é g B ngv LITHOLOGIC DESCRIPTION
R HHHE S HHHAREE +FF
5 g § HHE g [2]2|5]|= = g
& |2 z|a FEHEIEE 3
MUDDY SILT, olive gray (5Y 372}, firm, taint parallel MUDDY SILT, ofiva gray (6Y 3/2), firm, parallel lamina-
laminations. Minor sress of light bluish gray (SB 7/1). tions, occatlonal layers light bluish gray (58 7/1).
\ SMEAR SLIDES
AP SMEAR SLIDES f
i :
* 270
& S )
L voio TEXTURE:
B TEXTURE: Sand 3
o |5 Sand ? sie 87
E' g Silt &2 5 Clay a0
(3 Ciay 20 H COMPOSITION:
€ B COMPOSITION 8 2 Quarz 50
Cuartr &0
= = Feldspar -]
o voID Fuldaper 4 2l = e :
w Mica 2 Heavy minersls TR
< Heavy mirerals TR Pyrie 2
s Pyrite 2 Clay 40
Clay Carb, unspec. TR
Carb, unspoc. 1 Nannotomin TH
Foraminifers TR Radiolariang TR
CM| AP |FM Nannofossils TR Diatoma TH
Radiolarians TR RP |8 [Am 5 doud 1
Distoms 1 3 _
Sponge spicules TR |__Mon-carbonized wood GRAIN SIZE
Twig, seversl em long 270
GRAIN SIZE Sand 15
140 Silt 50.0
Sand 1.1 Clay 485
sire 58,1
Clay B8
493 B 8 78, Om
SITE 483 HOLE B CORE 6 CORED INTERVAL 59.5-69.0m SITE HOLE CORE CORED INTERVAL 588,
FOSSIL g FOSSIL
CHARACTER - E CHARACTER
8 |Eu[E2TeT 1 15| 2 g, [Bs2[2T3 T (3|8 | onmme
= [ L =
VE § - £l E | Shathey LITHOLOGIC DESCRIPTION |2 E§ i g E ¥ | umvoroay LITHOLOGIC DESCRIPTION
5|l= H o g E s gﬂ & s " g H
ElE HHEb £EH B HEHE
o 2l= E § SR HEEH
=] =218 B
voie MUDDY SILT, olive gray (5Y 3/2), soh, gas axpansion MUDDY SILT, olive gray (5Y 32|, soupy to firm, mottled
cracks, structureless. Below Section 2: parallel laminated, Ly Tu\;la::dl olive [10Y 4/Z). Foraminiera-rich SAND st
near harizontal bedding, sparse thin SAND beds. Foramin. 0 -,
i in
ifer concentration in Section 3. § SMEAR SLIDES
3 o
SMEAR SLIDES =5 H
5|5
j‘ g 1100
£ & (]
360 TEXTURE:
o) —1— voip Sand 2
TEXTURE: RP| B |FM St 53
Sand 0 Clay a5
Silt 50 COMPOSITION:
40 Cuartz A6
ke COMPOSITION Feldipar 5
(] a3 Mica 1
Faldspar 4 Pyritn 2
§ Mica 2 Clay 45
=1 Heavy mineralh TR Carb, unspec. T
=15 rite 2 Nanmotossils TR
=1 Py
Clay 40 Spangs spleules 1
Carb, umspec, 1 Plant fragments TR
agicM| B8 . Foraminifars 7
MNannafossil TH GRAIN SIZE
Radiolarians TR 188
Distoms TR Sand a7
Sponge spicules 1 Sit 550
Clay 413
GRAIN SIZE
1 H 290
- Sand 26
4 Silt 60.6
! Clay n7
- !
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SITE 493 HoLe B core  ® CORED INTERVAL 88.0-97.5m SITE 493 HoLE B CORE 11 CORED INTERVAL 107.0-1165m
(2]
2 FOSSIL 2 FOSSIL
v i CHARACTER § 5 CHARACTER
® = “ -9 ! 5 b
as"- Qg § i ; gl s vty LITHOLOGIC DESCRIPTION = ?% HE] g é ;"_' it o LITHOLOGIC DESCRIPTION
1z |EGlE E E| £ | umHoLosy 1z |58 g 515 2|
ARG H E lﬁ i B - w3 |F z = g HE o =
N HHHHEEE N AHHHHEN 5
£ E: £EH g £ =
-JHHHE T EH A HEHE  EH
== o]
o MUD, clive gray (5Y 3/2), soupy 1o firm with some itreaks MUDDY SILT, olive gray [5Y 3/2), soh but flrmer below
o . fight bluish gray (58 7/1) mud. One bed of ASH, light Section 1.
z o] bluish pray (58 7/1). i ok
§ 3 ? SMEAR SLIDES
| & | |« =
g | L3
2 =1 . 1100 1130 380
1 M (D) & )
AMCM |RM 1 TEXTURE: = || TEXTURE:
Sand 5 3 g Sand 1
p L= # Silt =]
silt 0 42 5| 5 L 2
Clay 5 B » — Lﬂ(
COMPOSITION: = Ed COMPOSITIRN: "
Quartz § 35 2] F
Feidspar - 2 bt |—1 = Local tilt pod :lim :
Mica 1 1 E ypant
Pyrite 2 2 — Hewvy minarals TR
Clay 65 55 7l 3:!- ;'
Glass e -
Carby, unspec. - 2 - Carb. unipec. 2
Foraminifurs - 1 . — Foraminifers 1
Mannofosils = 1 " Mannofosily 2
Hudiclarians - TR ] - Sponge il TR
Sponge ipicubes  — 1
L |° GRAIN SIZE
B ]
D
v Sand 0.2
Silt 624
0 ERVAL 97.5- Clay A
SITE 493 HOLE B CORE_ 1 CORED INTE 97.5-107.0 m am|ce lea — l< B
; FOSSIL
: |2 SHARACIER SITE 493 HOLE B CORE 12 CORED INTERVAL 1165-126.0m
-4 3 = - M
&k g% § 2 g % & caRAIC LITHOLOGIC DESCRIPTION H o
] < = a
Eg"‘io;g 8|2 HFE §§m23§ z| e
E |8 |33 = AR E 2|8 GRAPHIC o LITHOLOGIC DESCRIPTION
S 15 2 H 3 12 |ES| s E E| B | umoloey =
B {cldlela 3 P HE R F L +3E
I 2 |5 |3]2 2 5 z
] E £ o]
| MUDDY SILT, alive gray (5Y 3/2), very firm with MUD ENEIE 2 H 3 H
1 STONE elasts and CHALK, Tight olive gray (5Y 5/2).
i 4 |
- 1 R SLI
5 £ e SMEAR SLIDES MUDDY SILT, olive gray (5Y 2/2), o, soupy in places,
g |
o H SMEAR SLIDES
RMiCM | B | 1480 j’
[L]] ~
TEXTURE: = 3
Sand z § 280
site 38 -] 1o
Clay ] 2 E - voio TEXTURE:
COMPOSITION ] Sand 1
Quariz 3 3 Sile 54
Faldspas 2 Clay 45
Mica 1 COMPOSITION;
Pyrits 2 L] Quarts 48
Clay & Feldipar 4
Carb, unspec. ' Mica 3
Foraminifers TR Heavy minersls TR
Mannatossils ™ FONCM PR Pyrite 1
Radiolarians AL Clay “
Sponge spicules TR Cart. urpec. 2
‘Spanpe ipicules 1
GRAIN SIZE Plant tragments. 1
174
Sand 0.4 GRAIN SIZE
sile 635 :ﬁ
Clay 36.1 Sanat 5
Sin 476
Clay 314
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