2. SITE 530: SOUTHEASTERN CORNER OF THE ANGOLA BASIN!

Shipboard Scientific Party?

HOLE 530

Date occupied: 29 July 1980

Date completed: 30 July 1980

Time on hole: 1 day, 8 hr., 30 min.

Position (latitude; longitude): 19°11.26’S; 9°23.15'E
Water depth (sea level; corrected m, echo-sounding): 4629
Water depth (rig floor; corrected m, echo-sounding): 4639
Bottom felt (m, drill pipe): 4645

Penetration (m): 125

Number of cores: 2

Total length of cored section (m): 11.0

Total core recovered (m): 9.2

Core recovery (%): 83.6

Oldest sediment cored:
Depth sub-bottom (m): 125
Nature: Unlithified debris conglomerate and diatomaceous clay
Age: late Pliocene
Measured velocity (km/s): 1.5 (disturbed)

Basement:
Depth sub-bottom (m):
Nature:
Velocity range (km/s):

HOLE 530A

Date occupied: 30 July 1980

Date departed: 15 August 1980

Time on hole: 15 days, 7 hr., 51 min.

Position (latitude; longitude): 19°11.26°S; 9°23.15'E
Water depth (sea level; corrected m, echo-sounding): 4629
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Water depth (rig floor; corrected m, echo-sounding): 4639
Bottom felt (m, drill pipe): 4645

Penetration (m): 1121.0

Number of cores: 108

Total length of cored section (m): 996.0

Total core recovered (m): 619.46

Core recovery (%): 62.2

Oldest sediment cored:
Depth sub-bottom (m): 1103
Nature: Brown clay
Age: late Albian
Measured velocity (km/s): 2.3

Basement:
Depth sub-bottom (m): 1103
Nature: Basalt
Velocity range (km/s): 4.8

HOLE 530B

Date occupied: 15 August 1980

Date departed: 18 August 1980

Time on hole: 3 days, 10 hr., 57 min.

Position (latitude; longitude): 19°11.26'S, 9°23.17'E
Water depth (sea level; corrected m, echo-sounding): 4629
Water depth (rig floor; corrected m, echo-sounding): 4639
Bottom felt (m, drill pipe): 4643

Penetration (m): 180.6

Number of cores: 48

Total length of cored section (m): 180.6

Total core recovered (m): 155.08

Core recovery (%): 85.9

Oldest sediment cored:
Depth sub-bottom (m): 180.6
Nature: Nannofossil clay
Age: early Miocene
Measured velocity (km/s): 1.52

PRINCIPAL CONCLUSIONS

1. Two hundred sixty beds of organic carbon-rich
black shale (1-60 cm thick, 1-16% organic carbon) were
recovered through 165 m of late Albian—early Santonian
pelagic and fine-grained turbiditic basinal sediments.
Turbidites may have contributed to both the down-slope
transport and the concentration of organic carbon from
an upper-slope source where anoxic conditions periodi-
cally prevailed.

2. The organic matter of the black shales is imma-
ture; it is mainly derived from marine sources, but part
may be of terrigenous origin.
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3. A major deep-sea fan sequence (250 m thick, rich
in volcanogenic sands) prograded into the area during
the early Santonian-early Campanian. This fan was
gradually replaced by a detrital carbonate fan, which re-
flects the northward drift of the shallow-water source
area into a climatic zone permitting extensive reef de-
velopment during the Maestrichtian and Paleogene,

4. The southern Angola Basin was starved of sedi-
ment from the middle Eocene to the early Miocene, in
part because of a shallowing of the carbonate compen-
sation depth (CCD) (related to sea level changes?) and
in part because of a relative dearth of terrigenous input
via turbidity currents.

5. The dominant terrigenous sediment source from
the late Albian through the Miocene was the African
continental margin.

6. Debris-flow deposits (>30 m thick, 20 km down-
slope movement) together with thick (up to 80 cm), or-
ganic-rich (up to 6% organic carbon), diatom-nanno-
fossil ooze turbidites, from the latest Miocene through
Plio-Pleistocene were derived from the adjacent Walvis
Ridge.

7. The late Miocene-Recent sediments are rich in
organic matter of marine origin, generally increasing
and then decreasing with depth and reflecting the his-
tory of upwelling.

8. The maximum content of organic matter occurs
in beds deposited during the early Pleistocene.

9. The Pliocene-Pleistocene turbidites contain high-
er amounts of organic matter than other lithologies.

10. The basement age of about 102.5 m.y. supports
the hypothesis of a Ridge jump in latest Albian time,

11. The lowest of the major seismic discontinuities
corresponds to a hiatus between the early Coniacian and
Cenomanian.

12. Site 530 basement depth and age are important in
calculating an empirical seafloor subsidence curve for
the Angola and Brazil basins.

13. The nannofossil assemblages at the Cretaceous/
Tertiary boundary are well preserved; they do not reveal
a distinct ‘‘event” but indicate an interfingering of as-
semblages.

14. The sediments at Site 530 have been above and
below the CCD during the Cenozoic, and many of the
falls of sea level proposed by Vail et al. (1977) may be
reflected in the boundaries of carbonate and noncar-
bonate sediments.

15. The red claystone overlying basalt appears to be
altered by hydrothermal activity or by baking.

16. Good measurements of physical properties of the
upper sediments were obtained from undisturbed hy-
draulic piston cores,

BACKGROUND AND OBJECTIVES

Geologic Setting

Site 530 is located in the southeastern corner of the
Angola Basin, about 20 km north of the Walvis Escarp-
ment, near the eastern end of the easternmost (or Frio)
segment of the Walvis Ridge (Figs. 1, 2). It lies on the
abyssal floor of the Angola Basin and exhibits a seismic
stratigraphic sequence typical for the entire deep part of
the basin.

Site 530 was located near one of the three candidate
sites in this area (Fig. 2). It was intended to be at 19°

just after salt deposition.
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Figure 1. Eastern end of the Frio segment of the Walvis Ridge, showing the location of R/V Jean Charcot dredge sites DR3
WD3, DR4 WDI, and DR4 WD3 (Hékinian, 1972; Pastouret and Goslin, 1974). Also shown are DSDP Sites 362 and 363

(Bolli, Ryan, et al.,
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Figure 2. Chart showing magnetic lineations of the southern Angola Basin as interpreted by Sibuet et al.
(in prep.), the trace of a small fracture zone, depth to acoustic basement, and the area of candidate

Site SAI-IC.

11.5’S and 9°20.5’E at shot point 3240 on the multi-
channel seismic profile BGR-41 taken by the Bundes-
anstalt fiir Geowissenschaften und Rohstoffe; during
planning of the cruise this site was known as SAI-1C.
The other two candidate sites, SAI-1A and SAI-1B, were
located, respectively, at 19°17’S, 8°47.5'E and 19°
17’S, 8°56'E on multichannel seismic profiles taken by
the R/V Fred H. Moore of the University of Texas Ma-
rine Science Institute (UTMSI). SAI-1A was on UTMSI
line 36 at shot point 2500 and showed a similar seismic
stratigraphic sequence, but was located on a low rise of
the basement and might not have the oldest strata pre-
served. SAI-1B was on UTMSI line 31 at shot point
9990 and presents the sequence in an area with a shallow
pond. SAI-1C was selected because it appears to have
the oldest strata in the region preserved in a sediment
pond between low basement rises. The location as the
easternmost of the candidate sites improved the chance
of recovering the oldest sediment in the area.

Geology of the Basement

Magnetic lineations of the basement are not distinct
in the area immediately north of the Walvis Ridge. The
M sequence (MO to M11) has been identified in the Cape
Basin south of Walvis Ridge by Rabinowitz (1976). In
the Angola Basin farther north of the ridge several mag-
netic lineations, parallel to the coastline, have been
identified by Sibuet et al. (in prep.) (Fig. 2). Cande and

Rabinowitz (1978) published an interpretation of the
Angola Basin anomalies, suggesting that a Ridge jump
occurred about the time of Anomaly MO or later, so that
the basement at Site 530 would be early Aptian or
younger. A major objective of drilling at this site was to
determine the age of basement.

The easternmost segment of the Walvis Ridge is ori-
ented N60°E along the flow lines of the initial opening
of the South Atlantic. This segment, known as the Frio
Ridge, is about 130 km wide in its narrower part and lies
at a water depth of 2500 m west of 9.5°E. Gravity data
suggest that the Walvis Ridge was created at the same
time as or just after the adjacent oceanic basins (Goslin
and Sibuet, 1975; Kogan, 1979; Detrick and Watts,
1979). Site 363, drilled on the Walvis Ridge about 30
nautical miles (55 km) southwest of Site 530, bottomed
in early Aptian strata 35 m above inferred basement.
The ages of adjacent parts of the Walvis Ridge and
Angola Basin are probably no more than 10 m.y. differ-
ent.

Site 530 is located on typical oceanic crust far from
fracture zones, the nearest being a small offset fracture
zone about 80 km to the north.

Geology of Nearby DSDP Sites

Site 530 is located on the plain of the Angola Basin
north of the foot of the Walvis Ridge. It is 80 nautical
miles (145 km) west-northwest of Site 362 and 30 nauti-
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cal miles (55 km) northeast of Site 363, both of which
were drilled on the Walvis Ridge during Leg 40 (Bolli,
Ryan et al., 1978; see Fig. 1).

Site 362 was located on the Abutment Plateau of the
Frio Ridge segment of the Walvis Ridge, at a water
depth of 1336 m (drill-pipe measurement). Two holes
were drilled at the site, penetrating a total of 1081 m and
bottoming in early Eocene limestones. The section was
reported to be essentially continuous from Holocene to
early Eocene, and four lithologic units were recognized
(see Fig. 3). Unit 1 was a Pleistocene to late Miocene
diatomaceous marly nannofossil ooze and chalk with ra-
diolarians and silicoflagellates extending to 188 m sub-
bottom, with indications of some erosion in the late
Miocene. Unit 2 was a late Miocene to latest Oligocene
foraminiferal nannofossil chalk with well-bedded cyclic
intercalations of marly material and with a strong disso-
lution cycle in the middle Miocene; the unit extends
from 188 to 820 m sub-bottom. Unit 3 was Oligocene
Braarudosphaera chalk with many pure white layers of
pentaliths of B. bigelowi intercalated with marly chalk
showing evidence of dissolution and winnowing; the
unit extends from 820-924 m sub-bottom. Unit 4 was a
late to early Eocene, recalcified and cemented marly
nannofossil chalk and limestone, extending from 924-
1081 m sub-bottom.

Drilling at Site 362 permitted calibration of an im-
portant regional seismic stratigraphic horizon, the prom-
inent regional seismic reflector at 0.94 s correlated with
the top of the Braarudosphaera chalk. This reflector can
be traced as far away as Site 360 in the Cape Basin.

Fragments of Albian to Cenomanian limestone, typi-
cal of a shelf environment, have been dredged on the
northern flank of the Walvis Ridge at a water depth of
2700 m (Pastouret and Goslin, 1974).

Site 363 was located on an isolated basement high on
the northfacing escarpment of the Frio Ridge portion of
the Walvis Ridge, at a water depth of 2247 m (drill pipe
measurement), and less than 10 km from Pastouret and
Goslin’s dredge site. A single hole was drilled, penetrat-
ing sediment to a depth of 715 m and bottoming in early
Aptian limestones. The section younger than late Oligo-
cene is condensed at this site, the early to late Miocene
being represented by a single core. Three lithologic units
were recognized; they are not correlative with the lith-
ologic units distinguished at Site 362. Unit 1 consisted
of late Miocene to early Maestrichtian nannofossil oozes
and chalks extending from 31 to 373 m sub-bottom. The
Oligocene interval again contained many white layers of
Braarudosphaera chalk. Unit 2 was Campanian to early
Aptian nannofossil marl extending from 373 to 696 m
sub-bottom and showing many erosional contacts. Al-
bian sediments contained dark layers with disseminated
pyrite, interpreted as indicating at least localized reduc-
ing conditions. The cyclic occurrence of terrigenous
clays in the marls was interpreted as being climatically
controlled. Unit 3 was early Aptian limestone, inter-
layered with calcarenites containing fragments of lamel-
libranchs and calcareous algae, and interpreted as sug-
gesting a high-energy, near shore environment.

A more important regional seismic stratigraphic hori-
zon was calibrated by drilling at Site 363; it was found
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to correspond to a hiatus between upper Coniacian and
upper Albian strata. This prominent discontinuity had
been recognized by Goslin et al. (1974) and shown on in-
terpreted profiles 2, 9, and 11 of their figure 7. They in-
dicated its extent across the sedimentary basin on top of
the Walvis Ridge and into both the Angola and Cape
Basins on their interpreted profiles.

Although Sites 362 and 363 are close to Site 530, they
are on the Walvis Ridge in water depths so much shal-
lower that their stratigraphy can be expected to differ
significantly from that of the deep basin site.

Drilling at greater depths in the Angola Basin had
been accomplished at Sites 364 and 365, which were lo-
cated on the continental margin about 460 nautical
miles (840 km) to the north of Site 530 (see Fig. 3). At
Site 364, in a water depth of 2439 m (drill-pipe measure-
ment), sediments were drilled to a depth of 1086 m sub-
bottom. Here the section was not continuous, and most
of the Oligocene and late Eocene were represented by a
hiatus. Seven lithologic units were recognized; they do
not correlate with units recognized at either Site 362 or
363. Unit 1 was Pleistocene to late Pliocene dark olive
gray calcareous mud and black clay with plant debris ex-
tending to a sub-bottom depth of 55 m. Unit 2 was early
Pliocene to middle Miocene marly nannofossil ooze and
mud extending from 55-131 m sub-bottom. Unit 3 was
yellow brown pelagic clay and greenish gray radiolarian
mud of early Miocene to middle Oligocene age extend-
ing from 131-250 m sub-bottom. Unit 4 was middle Eo-
cene to late Coniacian nannofossil chalks from 250-577
m sub-bottom. Unit 5 was late Coniacian to late Albian
marly chalks with finely laminated ‘‘sapropelic’’ shales
extending from 577-710 m sub-bottom. Unit 6 was late
and middle Albian limestone and marly limestone ex-
tending from 710-962 m sub-bottom. Unit 7 was middle
Albian to late Aptian dolomite with black ‘‘sapropelic”’
shales extending from 962-1086 m sub-bottom.

The prominent deeper acoustic reflector was found to
correspond to the base of lithologic Unit 5, which in-
cludes late Coniacian to late Turonian and late Albian
marly chalks and limestones with ‘‘sapropels’’ sepa-
rated by a hiatus representing the Cenomanian and early
Turonian.

Site 365 was located in 3040 m water depth (drill pipe
measurement) but penetrated only 687 m of sediment,
bottoming in Oligo-Miocene radiolarian clays and mud-
stones. Only seven cores were taken. The site was lo-
cated on the eastern side of a partly buried submarine
canyon cut into Cenozoic and Mesozoic sediments. The
sediment was Neogene terrigenous canyon fill including
allochthonous blocks of Coniacian-Santonian nanno-
fossil ooze and Cenomanian-upper Albian ‘‘saprope-
lic’’ mudstones from the canyon walls. The Miocene
and Oligocene beds appeared to have been deposited be-
low the CCD.

Other sites which have been drilled in the Angola Ba-
sin include 17 and 18 of Leg 3, located on the flank of
the Mid-Atlantic Ridge in water depths of 4277 and
4022 m and the oldest sediments late Oligocene and ear-
ly Miocene, respectively. Sites 519, 520, 521, 522, and
523 were drilled on Leg 73 on the flank of the Mid-At-
lantic Ridge in water depths ranging from 3778-4572 m,
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Figure 3. Lithologic columns for DSDP Sites 362, 363, 364, and 365. Inset map shows the location of Angola and Cape Basin sites drilled on

Legs 3, 40, 72, and 74.
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with oldest sediments ranging from late Miocene to mid-
dle Eocene in age. Sites 525, 526, 528, and 529 were
drilled along a northwest-southeast transect located be-
tween 1° and 4°E and extending from the crest of the
Walvis Ridge at a water depth of 1054 m into the basin
to 4427 m. The oldest sediments were Maestrichtian ex-
cept at the shallowest site which bottomed in Paleocene
sands.

Seismic Stratigraphy

The basic technique of the stratigraphic interpreta-
tion of seismic data (Payton, 1977) is recognition of
sedimentary sequences between discontinuities which are
calibrated by using drill hole data. The seismic strati-
graphic framework is established through lateral tracing
of the discontinuities and determination of the facies
represented by the sequences.

Using results from drilling at Sites 362 and 363 and
seismic profile BGR-36 along the Walvis Ridge, three
main sequences bounded by discontinuities had been
identified. The lowest surface, discontinuity 1, was

thought to be a paraconformity where the Cenomanian
and much or all of the Turonian is missing, as at Site
363; the middle discontinuity, 2, was thought to be the
top of the Braarudosphaera chalk, dated as early Oligo-
cene as noted at Sites 362 and 363; the upper discon-
tinuity, 3, was thought to be middle Miocene, dated by
drilling at Site 362. Because of the difference in water
depth and probable differences in sedimentary facies, it
was realized that it would be highly speculative to ex-
tend this seismic stratigraphy to the deep Angola Basin,
except for discontinuity 1 which was thought to be rec-
ognizable throughout the area and which had also been
established as approximating a Cenomanian-Turonian
hiatus near the base of a black shale sequence at Site
364. Consequently, prior to drilling, detailed interpreta-
tion of the seismic stratigraphy was limited to tracing
this discontinuity and the sequences above and below it.

A map of bottom paleocurrents was drawn using the
basal onlap of the sequence above discontinuity 1 shown
in Figure 4. From this map, it appears that the main
source of sediment was from the northeast. The paleo-
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Figure 4. Paleocurrents indicated by basal onlap of the stratigraphic sequence above discontinuity 1.
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currents appear to have carried sediment south along
the continental margin and to have changed direction at
the northern wall of the Ridge where the continental
slope is dissected by submarine canyons. Part of the sed-
iment was carried into the Angola Basin, producing the
onlap features seen on the seismic profiles. The re-
mainder of the sediment was deposited in the basin on
the Walvis Ridge and in the Cape Basin, as shown by the
prograding series on the southern flank of the ridge.
The sequence beneath discontinuity 1 is well stratified.
The paleocurrent direction in the basins followed the
isobaths, and a lesser amount of sediment was delivered
by submarine canyons.

Oceanographic Setting

Site 530 lies beneath the gently northward flowing
Benguela Current (<25 cm/s) and at the northern end
of the upwelling region and seasonally developed diver-
gence off southwest Africa. The thickness of the Ben-
guela Current is on the order of 200 m and its width is
about 600 km in this area. It may be underlain by a
southward flowing counter-current concentrated along
the African margin in its shallower depths, but extend-
ing seaward as much as 400 km at depths of 400-500 m.

The Walvis Ridge acts as a barrier to the flow of
deeper water. The eastern or Frio segment of the Ridge
is everywhere shallower than 2000 m. The middle seg-
ment runs north-south and is separated from the east-
ern segment by a depression more than 3000 m deep, but
is otherwise less than 2000 m deep. The western seg-
ment, which trends northeast-southwest, is lower and
has the deepest passage into the Cape Basin, with a sill
depth between 3500 and 4000 m. The Walvis Ridge ef-
fectively blocks the entry of Antarctic Bottom Water
(AABW) into the Angola Basin, except from the north
where AABW enters after passing through the Roman-
che Fracture Zone and over the Guinea Rise which has a
sill depth of 4600 m. Neumann and Pierson (1966) esti-
mated that the bottom water of the Angola Basin con-
tains only 7% AABW; it has a potential temperature of
+2.00°C compared with a potential temperature of
—0.45°C for AABW near its source.

The intermediate waters of the Angola Basin consist
of an upper component originating as Antarctic Inter-
mediate Water (AAIW) with a core at about 650-750 m
depth and a deeper component (DW) which is a mixture
of Mediterranean Water and Arctic Bottom Water. The
AAIW can flow across the Walvis Ridge, and the DW
enters the basin from the northwest. Current velocities
in all of the water column below the warm surface wa-
ters are thought to be very slow.

The Angola Basin occupies a unique position in the
modern ocean. In the Atlantic it is the basin most re-
mote from all the major sources for deep water.

Predicted Stratigraphy

The seismic profile BGR-41, on which candidate drill
site SAI-1C was defined (Fig. 5), parallels the Walvis
Ridge about 20 km north of the foot of the Ridge. The
most well-defined seismic marker is discontinuity 1,
which had been interpreted as the Cenomanian-Turonian
hiatus at 0.6 s.d.t.t. below the seabottom (about 600 m).

SITE 530

The thickness of the whole sedimentary section is about
1.3 s.d.t.t. (about 1300 m). Above discontinuity 1, a
0.25 (200 m) transparent sequence was expected to cor-
respond to the Turonian-Santonian black shales identi-
fied at Site 364 on the Angola continental margin. Be-
low discontinuity 1, 0.25 (200 m) of strong reflectors
overlie another 0.3-0.45 (300-400 m) seismically trans-
parent unit which was expected to correspond to the late
Aptian-early Albian black shales drilled at Site 364.

If the depositional sequence at Site 530 were correctly
predicted and typical, reflecting general conditions in
the basin, it would be expected that most of the sedi-
ments would have been deposited above the CCD. A hia-
tus or dissolution facies was expected for the middle
Miocene-late Oligocene interval and at the Paleocene/
Maestrichtian boundary. Sediments rich in organic car-
bon were expected in the Cenomanian-Coniacian and
Aptian-Albian sequence. Because this site is in deep wa-
ter and because drilling was to penetrate the entire sedi-
mentary sequence in basinal facies, it was anticipated
that other dissolution facies and anoxic beds might be
discovered.

Objectives

Organic-carbon-rich laminated sediments indicative
of an anaerobic depositional environment are not exten-
sively developed in the modern open ocean; however,
the location and extent of such depositional environ-
ments are of exceptional interest because high concen-
trations of organic carbon can accumulate and be pre-
served under such conditions. Today such environments
are restricted either to isolated basins whose bottom wa-
ters are not (or are only very slowly) renewed or to sub-
strates beneath the oceanic mid-water oxygen minimum
developed under highly fertile and productive surface-
water masses along continental margins. The prime ex-
amples of the first case, euxinic conditions, are the
Black Sea and the Cariaco Trench. Examples of the sec-
ond case are known from the continental margins off
west India, southwest Africa, western South America,
southwestern North America, and from the Gulf of Cal-
ifornia. The two types of depositional environment are
similar because laminated sediments with a high organic
carbon content occur in both, but they can be distin-
guished by reconstruction of their paleogeographic and
paleobathymetric setting and by analysis of the fossil
content of their sediments.

Conditions favorable to the development of black
shales in the deep ocean occurred several times during
the Cretaceous when organic-carbon-rich sediments were
laid down under anaerobic waters over wide regions of
several ocean basins. Global paleoceanographic scenar-
ios which might cause these apparently isochronous
events are being modeled, and the origin of the organic
matter accumulated in the anaerobic sediments is pres-
ently under intense investigation.

Many models have been proposed for the deposition-
al environment of black shales; these fall into three
groups:

1. Restricted water circulation leads to oxygen-defi-
cient bottom waters which favor preservation of organic
material. Restricted circulation caused by: (a) a topo-

35



SITE 530

Profile BGR 78-41 SAI-1C
W.S.W. E.N.E.
oo e om e e ™ =" m  Mm om Mo e ™ m om™ om
" me e » ' i
-1
-2
-3
-4
_s £
:
g
-

O e o NG

Ixox R

144
S

Figure 5. Multichannel seismic profile BGR 78-41, showing the location of candidate drill site SAI-1C.

graphic barrier (Degens and Stoffers, 1976); (b) a strong
halocline (Olausson, 1960); (c) a strong thermocline
(Tyson et al., 1979); (d) a wide shelf and depression of
waves (Hallam, 1967); depression of tidal activity (Hal-
lam and Bradshaw, 1979).

2. High planktonic productivity leads to an expand-
ed oxygen minimum zone within the water column and
anoxic bottom conditions where this zone intersects
with the seafloor, (Gallois, 1976; Thiede and van Andel,
1977; Jenkyns, 1980). This may be related to secular
variations in: (a) climate (Fisher and Arthur, 1977); (b)
salinity (Arthur and Natland, 1979).

3. High rates of sedimentation lead to rapid burial
and preservation of organic matter in anoxic subsurface
conditions. This is especially important where there is
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high input of organic-rich terrestrial material (Cornford
et al., 1979; Welte et al., 1979).

4. Filling of the basin by plumes of warm salty bot-
tom water with low oxygen content (Brass et al., 1982).

The main objective of drilling at Site 530 was to de-
fine the paleoenvironmental history of the Angola Ba-
sin in order to determine its paleoceanographic evolu-
tion, particularly during the mid-Cretaceous, when black
shales were deposited in this part of the Atlantic. Drill-
ing was expected to reveal whether the black shales were
deposited throughout the bottom of an anoxic basin or
only at mid-depths within the oxygen-minimum layer of
a quasi-normal oceanic basin, and whether the anoxia
was a result of an abnormally high influx of organic
matter or was caused by salinity or temperature-induced



stratification. A detailed stratigraphic analysis of the
sedimentary sequence of the Angola Basin is needed to
resolve these alternatives.

Linked to this prime objective was the study of the
paleoceanographic effects of the subsidence of an aseis-
mic ridge attached to a passive continental margin. Drill-
ing was expected to determine the extent to which the
Walvis Ridge has served as a dam to paleocirculation
and to current-transported sediments. The information
sought would complement that gained on Legs 73 and
74 and permit definition of the depth zonation of litho-
facies (and/or paleoenvironments) across the northern
flank of the Walvis Ridge and of the history of calcium
carbonate compensation in the Angola Basin.

The Cretaceous/Tertiary boundary was to receive
special examination in order to provide additional infor-
mation for discriminating between current hypotheses
relating it to astronomical or paleoceanographic causes.

Paleomagnetic studies were to be conducted to estab-
lish the polarity reversal sequence for Cretaceous sedi-
ments of the Angola Basin and to correlate the reversal
sequence with the established Cretaceous magnetostrati-
graphic time scale. The Early Cretaceous reversal
stratigraphy anticipated at Site 530 was expected to be
used as a reference section for a regional comparison of
sites from DSDP Legs 40-44 (Keating and Helsley,
1978a, b and 1979).

With respect to the regional geology, drilling at Sites
530 would calibrate the seismic stratigraphy of the deep-
er part of the Angola Basin. It would also discriminate
between the alternative views of the early spreading his-
tory of this area.

OPERATIONS

Site Approach

Glomar Challenger departed Walvis Bay, South Afri-
ca, on 27 July 1980 at 1600 hr. After a stop for thruster
tests at 1823 hr., the vessel was underway with a course
of 307° in direction of a point in the Angola Basin
(19°S; 9°46'E) on seismic profile BGR-41. Continuous
seismic profiles, magnetics, bathymetry, and 3.5-kHz
data were collected. The track was planned so as not to
duplicate other seismic profiles in the region, crossing
the easternmost part of the Walvis Ridge.

The vessel approached Site SAI-1C (Site 530) on a
course of 242° at a speed of 8.0 knots, following the
BGR-41 profile for 30 nautical miles. Using two 40 CU
air guns, the penetration was about 1.0 s.d.t.t. The re-
gional seismic discontinuity 1, the presumed Cenoma-
nian-Turonian hiatus, and the layered sequence beneath
this discontinuity were well defined on the Glomar
Challenger record. However, because rough oceanic
basement could not be seen and because the sedimentary
layers are flat, it was decided to locate the final site
using satellite navigation. A double life beacon was
dropped at 0917 hr., 29 July 1980. The vessel continued
on the 242° course for 5 n. mi. in an attempt to establish
the correspondence between the seismic profiles, but no
basement features could be detected. At 0952 hr. we re-
versed course and commenced pulling the towed gear.

SITE 530

At 1100 hr. we were on Site 530. Figure 6 shows the
ship’s track for the approach on site. :

The drill string was assembled with a 9-7/8” F93CK
bit and the run-in started at 1124. Hole 530 was spudded
in at 2344. The first core was taken at the seafloor
(4645.0 m below rig floor; 4629 m water depth) to a sub-
bottom depth of 1.5 m (Table 1), and recovered on deck
at 0101 on 30 July. The interval from 1.5 to 115.5 m
sub-bottom was washed in 27 minutes. A second core
was cut from 115.5 to 125.0 m and recovered at 0607.
The heat-flow tool was then dropped but could not be
retrieved. The drill string was pulled, and the bit with
the bent heat-flow tool arrived on deck at 1954. The
probe of the tool was broken off at the bottom of the bit
and crushed. It could not be removed until the bent
edges had been cut off with a torch.

The drill string was reassembled and run-in started
with no offset from the earlier hole. Hole 530A was
spudded in at 0727 on 31 July and washed to a depth of
125 m sub-bottom in 42 minutes. The first core was on
deck at 1130 on 31 July and coring proceeded continu-
ously unitl 1830, 5 August, when, after very poor recov-
ery in Cores 65 and 66 taken from 733-752 m sub-bot-
tom, a center bit was dropped twice to try to clear the
plugged bit. The operation was successful, and coring
continued at 2100. By the morning of 7 August, the time
to cut a core had increased to an average of about one
hour, and it was decided to use knobby pipe and the
shorter (9 m) core barrel from Core 83 to the bottom of
the hole. The ten stands of knobby pipe were recycled
once on 8 August and once on 9 August. Basalt was en-
countered at the base of Core 105, at 1103 m sub-bot-
tom. Cores 106 through 108 were drilled in basalt, and
Core 106 was cut in 52 minutes, but Cores 107 and 108
required 263 minutes and 745 minutes, respectively.
Because the time required to cut a 9-m core was in excess
of 12 hr., it was decided to terminate the hole at 0941 on
11 August. Core cutting times and percent recovery in
Hole 530A are plotted in Figure 7.

Preparation for logging operations in Hole 530A
started with a wiper run and flushing of the hole with
mud, which was completed 1650. The heat-flow probe
was used to make measurements of the water tempera-
ture near the bottom of the hole just outside the bit, at
two intermediate levels inside the pipe, and at the mud-
line inside the pipe. The heat-flow probe was recovered
on deck at 1955, The bit was released at 2047, and the
pipe pulled up so that its bottom was at 1099 m sub-
bottom.

The first log run was made with the Gamma Ray Log-
Neutron Log tool inside the pipe. The logging was
started at 2154, and the tool returned on deck at 0856 on
12 August. The pipe was then pulled up to 198 m sub-
bottom for open hole logging. A rig of the Temperature
Log-Absolute and Density Log (Gamma-Ray Borehole
Compensated) as a tool was started in the hole at 1106,
but was stopped shortly after leaving the pipe by en-
countering a bridge in the hole at a sub-bottom depth of
276 m. Attempts to clear the bridge failed, and the tool
was returned to deck at 1548. The hole was cleaned and
flushed, and the bottom of the pipe set at 312 m sub-
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Figure 6. Glomar Challenger’s approach to and departure from Site 530, plus location of BGR seismic line

78-41.

bottom. The tool was again stopped by a bridge in the
hole, this time at 316 m sub-bottom. The tool was re-
turned to the deck at 0239 on 13 August, and it was
found that the Density Log part of the tool with its
source had been left in the hole. The hole was again
cleaned and flushed with mud and the pipe set at 628 m
sub-bottom. The Gamma-Ray Log-Compensated and
Sonic Log (Borehole Compensated) were rigged as a
tool and run, starting in the hole at 1318. The tool was
able to descend to 940 m sub-bottom and logged the in-
terval from there to the bottom of the pipe at 628 m sub-
bottom. The tool returned on deck at 1940. The source
of the Density Log tool was found on the run-out to be
at 341 m sub-bottom. The Gamma-Ray Log-Compen-
sated was then rigged with the Induction Log starting in
the hole at 2000. The tool descended to 912 m sub-bot-
tom and logged the interval between there and 625 m
sub-bottom, returning on deck at 0155 on 14 August.
The Gamma-Ray Log-Calibrated was then rigged with
the Laterolog and Neutron Log and this suite started in
the pipe at 0214, The tool descended to 888 m sub-bot-
tom and the interval between this depth and 625 m sub-
bottom was logged. The tools returned on deck at 0903.
The Temperature Log-Absolute tool was then rigged
and started in the hole at 0920. The tool descended to
859 m, logged the interval up to the bottom of the pipe
and returned on deck at 1452.

The drill bit was dropped and collet for hydraulic pis-
ton coring seated at 2102.

Hole 530A was then plugged with cement. The aban-
donment program began at 2146 and was completed, and
the pipe cleared the mudline at 0345 on 15 August.

Hole 530B was offset a short distance and spudded in
at 0938. The first hydraulic piston core arrived on deck
at 1008. Coring continued to a sub-bottom depth of
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180.6 m, reached after taking 48 cores, at 0159 on 18
August.

As the drill string was pulled, the bottom-hole assem-
blage was inspected by magnaflux; the work was com-
plete at 1424, and the ship got underway for the next
site.

The ship departed Site 530 on a course of 340° turn-
ing at 1544 on 18 August 1980 to cross the site with the
seismic profiling gear. The course of 153° crossing the
site from the NW is at a right angle to the trend of the
Walvis Ridge and was continued until near the top of the
ridge. The seismic and 3.5-kHz records are shown in
Figures 8 and 9.

LITHOLOGIC SUMMARY

Introduction

Nine lithologic units have been recognized at Site
530: eight sedimentary units and basalt (Table 2; Fig.
10). Unit 1 consists of sediments containing mixtures of
nannofossils, diatoms, and clay, in roughly that order
of abundance. The end-members are classified as nan-
nofossil ooze and diatom ooze; mixtures with more than
30% clay are classified as marls, smarls, and sarls de-
pending upon the relative proportions of siliceous and
calcareous microfossils (see lithologic classification in
Chapter 1: Introduction). Debris-flow deposits and tur-
bidites are superimposed on these background pelagic
sediments at a number of horizons within the lithologic
unit. Unit 1 is subdivided into two subunits on the basis
of relative abundance of diatoms and nannofossils. Unit
2 consists of nannofossil clay, marl, and ooze with sev-
eral thick debris-flow deposits at the top of the unit.
Unit 3 consists of interbedded red and green mud. The
dominant lithologies of Unit 4 are red and green mud-



Table 1. Coring summary, Hole 530.

Depth from Depth below
drill floor seafloor Length
Date (m) (m) recovered  Percent
Core  (1980) Time Top Bottom Top Bottom (m)
Hole 530
July
1 30 0101  4645.0-4646.5 0.0-1.5 1.4
Wash kL 4646.5-4760.5
2 0 0607  4760.5-4770.0  115.5-125.0 7.8
9.2
Hole 530A
1 3 1130 4770.0-4779.5  125.0-134.5 9.5 4.2
2 k)| 1310 4779.5-4789.0 134.5-144.0 9.5 4.78
3 3 1441 4789.0-4798.5 144.0-153.5 9.5 0.1
4 il 1611  4798.5-4808.0  153.5-163.0 9.5 7.82
5 k)| 1756  4808.0-4817.5  163.0-172.5 9.5 9.21
6 3 1937  4817.5-4827.0 172.5-182.0 9.5 3.5
7 i 2109 4827.0-4836.5  182.0-191.5 9.5 8.39
8 3 2242 4836.5-4846.0  191.5-201.0 9.5 9.70
August
9 1 0017  4846.0-4855.5  201.0-210.5 9.5 3.27
10 | 0145 4B55.5-4865.0  210.5-220.5 9.5 9.75
11 1 0325 4865.0-4874.5  220.0-229.5 9.5 8.83
12 1 0457  4B74.5-4BB4.0  229.5-239.0 9.5 8.54
13 1 0622  4884.0-4893.5  239.0-248.5 9.5 8.37
14 1 0747  4893.5-4903.0  248.5-258.0 9.5 4.71
15 1 0924  4903.0-4912.5  258.0-267.5 9.5 8.69
16 1 1053 4912,5-4922.0 267.5-277.0 9.5 1.05
17 1 1228 4922.0-4931.5  277.0-286.5 9.5 8.74
18 1 1358 4931.5-4941.0  286.5-296.0 9.5 7.8
19 1 1531 4541.0-4950.5  296.0-305.5 9.5 9.75
20 1 1711 4950.5-4960.0  305.5-315.0 9.5 9.81
21 1 1853 4960.0-4969.5  315.0-324.5 9.5 9.78
2 1 2045 4969.5-4979.0  324.5-334.0 9.5 9.73
23 1 2224 4979.0-4988.5  334.0-343.5 9.5 0.23
4 2 0016 4988.5-4998.0  343.5-353.0 9.5 9.35
25 2 0207 4998.0-5007.5  353.0-362.5 9.5 9.69
26 2 0343 5007.5-5017.0  362.5-372.0 9.5 7.98
27 2 0536 5017.0-5026.5  372.0-381.5 9.5 9.48
28 2 0725  5026.5-5036.0  381.5-391.0 9.5 9.93
29 2 0914 5036,0-5045.5  391,0-400.5 9.5 8.55
30 2 1113 5045.5-5055.0  400.5-410.0 9.5 8.93
3 2 1315 5055.0-5064.5  410.0-419.5 9.5 7.83
k¥ 2 1522 5064.5-5074.0  419.5-429.0 9.5 4.65
13 2 1702 5074.0-5083.5  429.0-438.5 9.5 5.37
34 2 1917 5083.5-5093.0  438.5-443.0 9.5 9.89
5 2 2110 5093.0-5102.5  448.0-457.5 9.5 6.87
36 2 2315 5102.5-5112.0  457.5-467.0 9.5 1.47
7 3 0112 5112.0-5121.5  467.0-476.5 9.5 4,08
38 3 0328 5121.5-5131.0  476.5-486.0 9.5 3.05
19 3 0532 5131.0-5140.5  486.0-495.5 9.5 2.9
40 3 0757  5140.5-5150.0  495.5-505.0 9.5 5.70
41 3 0957  5150.0-5159.5  505.0-514.5 9.5 4.67
42 3 1148 5159.5-5169.0  514.5-524.0 9.5 3.50
43 3 1338 5169.0-5178.5  524.0-533.5 9.5 315
44 k) 1525 5178.5-5188.0  533.5-543.0 9.5 2.80
45 i 1715 5188.0-5197.5  543.0-552.5 R 0.96
46 3 1918  5197.5-5207.0  552.5-562.0 A 0.64
47 3 2103 5207.0-5216.5  562.0-571.5 . 238
48 i 2248 5216.5-5226.0  571.5-581.0 9.5 2.13
49 4 0059  5226.0-5235.5  5B1.0-590.5 9.5 217
50 4 0412  5235.5-5245.0  590.5-600.0 9.5 5.64
51 4 0705  5245.0-5254.5  600.0-609.5 9.5 .46
52 4 0903 5254.5-5264.0  609.5-619.0 9.5 1.37
53 4 1056 5264.0-5273.5  619.0-628.5 9.5 2.51
54 4 1305 5273,5-5283.0  628.5-638.0 9.5 1.36
55 4 1528 5283.0-5292.5  638.0-647.5 9.5 7.46
56 4 1804  5292,5-5302.0  647.5-657.0 9.5 2,68
57 4 2030 5302.0-5311.5 657.0-666.5 9.5 27
58 4 2704  5311.5-5321.0  666.5-676.0 9.5 1.51
59 5 0123  5321.0-5330.5  676.0-685.5 9.5 3.0
60 5 0340 5330.5-5340.0  685.5-695.0 9.5 2,88
61 5 0617 5340.0-5349.5  695.0-704.5 9.5 6.58
62 5 0853  5349.5-5359.0  704.5-714.0 9.5 6.17
63 . 1111 5359.0-5368.5  714.0-723.5 9.5 4.70
64 5 1323 5368.5-5378.0  723.5-733.0 9.5 6.00
65 5 1521  5378.0-5387.5  733.0-742.5 9.5 0.0
66 5 1812 5387.5-5397.0  742.5-752.0 9.5 0.12
67 $ 2352 5397.0-5406.5  752.0-761.5 9.5 4.58
68 6 0202 5406.5-5416.0  761.5-771.0 9.5 9.05
69 6 0437  5416.0-5425.5  771.0-780.5 9.5 4.85
70 6 0646  5425.5-5435.0  780.5-790.0 9.5 4.26
T 6 0910  5435.0-5444.5  790.0-799.5 9.5 5.43
7 6 1134 5444 5-5454.0  799.5-809.0 9.5 8.28
73 6 1404  5454.0-5463.5  B09.0-818.5 9.5 9.45
74 6 1559  5463.5-5473.0  8138.5-828.0 9.5 5.77
s 6 1807  5473.0-5482.5  B28.0-837.5 9.5 6.79
76 6 2117 5482.5-5492.0  837.5-847.0 9.5 T.46
m 6 2349 5492.0-5501.5  847.0-856.5 9.5 9.98
78 T 0143 5501.5-5511.0  B56.5-866.0 9.5 9.88
79 7 0355 5511.0-5520.5  866.0-875.5 9.5 7.61
80 7 0801 5520.5-5530.0  875.5-885.0 9.5 4.66
81 7 1036  5530.0-5539.5  885.0-894.5 9.5 5.01
82 7 1301 5539.5-5549.0  894.5-904.0 9.5 T.87
83 7 1530 5549.0-5558.0  904.0-913.0 9.0 5.95
84 7 1819 5558.0-5567.0  913.0-922.0 9.0 5.2

T

SITE 530

Table 1. (Continued).

Depth from Depth below

drill floor seafloor
Length  Length
Date (m) (m) cored recovered  Percent
Core  (1980) Time Top Bottom Top Bottom {m) (m) TECOvery
Hole 530A (Cont.)
85 7 7132 5567.0-5576.0  922.0-931.0 9.0 8.80 98
B6 8 0002 5576.0-5585.0  931.0-940.0 9.0 9.35 104
87 B 0218 5585.0-5594.0  940.0-949.0 9.0 7.02 78
88 8 0524  5594.0-5603.0  949.0-958.0 9.0 4.49 50
B9 8 0808  5603.0-5612.0  958.0-967.0 9.0 9.22 102
90 B 1118 5612.0-5621.0  967.0-976.0 9.0 447 50
9 B 1409 5621.0-5630.0  976.0-985.0 9.0 573 64
L] B 1759 5630.0-5635.0  985.0-990.0 5.0 1.54 31
9 B 2028 5635.0-5644.0  990.0-999.0 9.0 917 102
94 B 2354 5644.0-5653.0  999.0-1008.0 9.0 2.75 il
95 9 0255 5653.0-5662.0 1008.0-1017.0 9.0 6.55 73
96 9 0547  5662.0-5671.0 1017.0-1026.0 9.0 7.9 B9
97 9 0842 5671.0-5680.0 1026.0-1035.0 9.0 6.09 68
98 9 1118 5680.0-5689.0 1035.0-1044.0 9.0 5.00 56
9 9 1405  5689.0-5698.0 1044.0-1053.0 9.0 7.34 82
100 9 1718 5698.0-5707.0 1053.0-1062.0 9.0 6.70 74
101 9 2023 5707.0-5716.0 1062.0-1071.0 9.0 9.92 110
102 9 2328 5716.0-5725.0 1071.0-1080.0 9.0 7.99 89
103 10 0452 5725.0-5730.0 1080.0-1085.0 5.0 6.03 121
104 10 0806  5730.0-5739.0  1085.0-1094.0 2.0 791 &8
105 10 1106  5739.0-5748.0 1094.0-1103.0 9.0 8.01 89
106 10 1336  5748.0-5750.0 1103.0-1105.0 20 0.16 8
107 10 1939 5750.0-5767.0 1105.0-1112.0 7.0 2.82 40
108 11 0941  5767.0-5776.0 1112.0-1121.0 9.0 304 M4
996.0 619.46 62.2
Hole 530B
I 15 1008 4643.0-4645.4 0-2.4 24 2.43 101
2 15 1142 4645.4-4649.8 2.4-6.8 4.4 4.44 101
k] 15 1301 4649.8-4654.2 6.8-11.2 4.4 4.49 102
4 15 1426 4654.2-4658.6 11.2-15.6 4.4 4.58 104
5 15 1542 4658.6-4663.0 15.6-20.0 4.4 0 0
6 15 1722 4663.0-4666.4 20.0-23.4 34 4.64 136
7 15 1847  4666.4-4670.8 23.4-278 4.4 in 89
8 15 2014 4670.8-4675.2 27.8-32.2 4.4 4.79 109
g 15 2129  4675.2-4679.6 32.2-36.6 4.4 3.60 a2
10 15 2251  4679.6-4684.0 36.6-41.0 4.4 428 97
11 16 0006  4684.0-4688.4 41.0-45.4 4.4 .79 86
12 16 0126 4688.4-4692.8 45.4-49.8 4.4 4.14 94
13 16 0250 4692.8-4697.2 49.8-54.2 4.4 4.46 101
14 16 0427 4697.2-4701.6 54.2-58.6 4.4 4.68 106
15 16 0545 4701.6-4706.0 58.6-63.0 44 3.20 73
16 16 0707 4706.0-4710.4 63.0-67.4 4.4 4.27 97
17 16 08231  4710.4-4714.8 67.4-71.8 4.4 3.78 86
18 16 1004 4714.8-4719.2 71.8-76.2 4.4 3.43 78
19 16 1154 4719.2-4723.6 76.2-80.6 4.4 0 0
20 16 1307  4723.6-4728.0 80.6-85.0 4.4 3.62 82
21 16 1430 4728.0-4731.0 85.0-88.0 3.0 2.37 79
2 16 1545 4731.0-4735.4 88.0-92.4 4.4 4,78 109
23 16 1700 4735.4-4738.4 92.4-95.8 0 297 9
24 i6 1826  4738.4-4742.8 95.4-99.8 4.4 4.34 w9
25 16 1941 4742.8-4745.8 99.8-102.8 10 EX Y 116
26 16 2105 4745.8-4750.2 102.8-107.2 4.4 4.0 91
27 16 2215 4750.2-4753.2 107.2-110.2 a0 2.96 9
28 16 2323 4753.2-4756.2 110.2-113.2 0 0.05 2
29 17 0045 4756,2-4759.2 113.2-116.2 3.0 13 110
30 17 0200 4759.2-4761.2 116.2-118.2 2.0 trace 0
El 17 0331 4761.2-4765.6 118.2-122.6 4.4 3.83 &7
n 17 0456  4765.6-4770.0 122.6-127.0 4.4 .18 72
33 17 0617  4770.0-4774.4 127.0-131.4 4.4 20 73
34 17 0750  4774.4-4777.4 131.4-134.4 1.0 2.48 k]
35 17 0906 4777.4-4781.8 134.4-138.8 4.4 3.14 T
36 17 1026  4781.8-4785.2 138.8-142.2 34 3.61 106
37 I 1159  4785.2-4788.2 142.2-145.2 3.0 3.08 103
38 17 1317 4788.2-4792.2 145.2-149.2 4.0 3.69 92
39 17 1431 4792.2-4796.6 149.2-153.6 4.4 4.15 94
40 17 1541  4796.6-4797.6 153.6-154.6 1.0 0.08 8
41 17 1654  4797.6-4801.0 154.6-158.0 14 3.66 108
42 17 1814  4801.1-4803.0  158.0-160.0 2.0 0 0
43 17 1436  4803.0-4805.0  160.0-163.0 30 3.07 102
44 17 2047 4805.0-4809.4 163.0-167.4 4.4 4.04 92
45 17 2154 4809.4-4813.8 167.4-170.8 34 .5 105
46 17 2316  4813.8-4817.2 170.8-174.2 34 n 91
47 18 0034 4817.2-4820.6 174.2-177.6 34 3.43 100
48 18 0159  4820.6-4823.6 177.6-180.6 10 297 85
180.6 155.08 85.9

stone and marlstone with numerous interbeds of clastic
limestone and nannofossil chalk. Unit 5 consists of a
complex interbedding of mudstone, marlstone, clastic
limestone, and siliclastic sandstone. It is subdivided into
three subunits on the basis of amount of carbonate and
relative proportions of clastic limestone and siliciclastic
sandstone. Unit 6 is a carbonate-cemented volcanogenic

sandstone occurring in thick, graded turbidite beds.
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Figure 7. Time to cut cores and percent recovery in Hole 530A.
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Unit 7 consists of variegated red and green claystone,
siltstone, and sandstone in numerous turbidite beds.
Unit 8 consists of red and green claystone similar to
those in Unit 7 with the addition of numerous beds of
black shale containing up to 18% organic carbon. At
the bottom of Hole 530A we recovered 19 m of fine-
grained basalt that comprise Unit 9, Detailed descrip-
tions of these units, a discussion of their significant as-
pects, and a brief history of sediment accumulation in
the southern Angola Basin are given below.

Unit 1: Nannofossil and Diatom Smarl, Marl, and
Ooze, Diatom Qoze, and Debris-Flow Deposits
(0-110 m sub-bottom)

Unit 1 consists mostly of sediments with varying pro-
portions of nannofossils, diatoms, and clay (marls,

40
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smarls, and sarls; Fig. 11 and Appendix A). Colors of
all sediments are shades of olive and olive-gray; darker
sediments are generally more diatom-rich and lighter
sediments are generally more nannofossil-rich. Most of
the sediments in Unit 1 contained intermediate mixtures
of clay and microfossils and usually could not be classi-
fied as clay (more than 60% clay) or ooze (more than
60% of a dominant microfossil) (Fig. 11).

Debris-flow deposits consisting of matrix-supported,
rounded, mud-clast ‘‘conglomerates’’ appear through-
out Unit 1: the thickest deposit in the unit (at least 6 m)
occurs in Cores 530B-14 through 16.

Unit 1 is subdivided into two subunits on the basis of
relative abundances of diatoms and nannofossils.

Subunit la: Diatom nannofossil smarl and ooze and
debris-flow deposits (0-58 m sub-bottom). Sediments of
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Figure 8. Standard Glomar Challenger seismic profile taken on departure from Site 530.

Subunit la contain mixtures of nannofossils, diatoms,
and clay in that order of abundance for the entire sub-
unit. Dominant lithologies, therefore, are diatom nan-
nofossil smarl (and some ooze) between 0 and 40 m sub-
bottom, and nannofossil diatom sarl between 40 and 58
m sub-bottom. The diatom-rich and nannofossil-rich
sediments are often interbedded as turbidites in Cores
530B-2 through 12; examples are shown in Figures 12,
13, and 14. The darker, more diatom-rich layers are
often size graded and are usually color graded into
lighter colored nannofossil-rich layers.

Debris-flow deposits occur in Cores 530B-7 through
14. The thickest bed in Subunit 1a is 130 c¢cm, in Core
530B-8 (Fig. 15), but most are less than 1 m in thickness.
The base of this unit is at the top of a debris-flow
deposit occurring in the base of Core 530B-14 and con-
tinuing into Cores 15 and 16 of Subunit 1b for a total
thickness of at least 6 m. The flows are very similar,
with multicolored mud, marl, and ooze clasts supported

in a nannofossil diatom ooze matrix. The long axes of
clasts tend to be oriented more or less parallel to stratifi-
cation; imbrication of clasts is common. The clasts vary
considerably in size and lithology, ranging from less
than 1 cm to a maximum observed diameter of 20 cm;
the lithologies of the clasts are mostly those observed in
undisturbed sections above and below the flow. More
complete descriptions of debris-flow deposits are given
in the descriptions for Subunit 1b and Unit 2.

Subunit 1b: Diatom sarl and ooze and debris-flow de-
posits (58 to 110 m sub-bottom). The distinction be-
tween Subunits 1a and 1b is the decrease in abundance
of nannofossils to nil, and the increase in relative abun-
dance of diatoms to more than 40% in most of Subunit
1b (Fig. 11 and Appendix A). The dominant lithology of
this subunit is therefore a diatom sarl with minor (less
than 20%) nannofossils in Cores 530B-21 through 27.

Debris-flow deposits occur in Cores 530B-15, 16, and
20. The top of the thickest deposit is at the base of Core
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Figure 9. 3.5-kHz seismic record taken on departure from Site 530.

Table 2. Lithologic units at Site 530, southern Angola Basin.

sw

Sub-bottom Sedimentation
depth Thickness rate
Unit Lithology Core-Section (m) (m) Age (m/m.y.)
la  Diatom nannofossil smarl and Hole 5308, Core 1-14, 0-58 58 Holocene to 65
ooze and debris-flow Sections 1, 2 Pleistocene
deposits
1b  Diatom smarl and ooze and’ Hole 5308, Core 14, 58-110 52 Pleistocene
debris-flow deposits Section 3 to
Core 27
2 Nannofossil clay, marl and ooze  Hole 530B, Cores 28 110-277 167 Pleistocene to late 20
and debris-flow deposits to 48 Miocene (1.7-10
Hole 530A, m.y, ago)
Cores 1 1o 16
3 Red and green mud Hole 530A, Cores 17 277-467 190 late Miocene to 7
1o 36 Oligocene (10-
37 m.y. ago)
4 Multicolored mudstone, marl- Hole 530A, Cores 37 467-600 133 Eocene to Maestrich- H
stone, chalk, and clastic to 50 tian (37- - 66
limestone m.y. ago)
Sa  Dark green mudstone, marl- Hole 530A, Cores 50 600-647.5 47.5 Maestrichtian 23.7
stone, and clastic limestone to 55 (~66-68 m.y.
ago)
5b  Dark green mudstone, marl- Hole 530A, Cores 56 647.5-704.5 57 early Maestrichtian 16.3
stone, clastic limestone, and to 61 to late Cam-
siliciclastic sandstone panian (- 68-
71.5 m.y. ago)
Sc Dark green mudstone, marl- Hole 530A, Cores 62 704.5-790 85.5 late to carly Cam- 15.5
stone, and calcareous silici- 10 70 panian (~71.5-
clastic sandstone 77 m.y. ago)
6 Volcanogenic sandstone Hole 530A, Cores 71 T90-831 41 carly Campanian 16.4
to 75, Sections |, 2 (77-79.5 m.y.
ago)
7 Variegated red, green, and pur- Hole 530A, Core 75, 831-940 109 early Campanian- 21.8
ple claystone, siltstone, and Sect. 3 10 86 early Santonian
sandstone (79.5-84.5 m.y.
ago)
] Red and green claystone and Hole 530A, Cores 87 940-1103 163 early Santonian to 9.1
marlstone with interbedded to 105 late Albian
black shale (84.5-102.5 m.y.
ago)
9 Basalt 1103-1121 19

42

75m



|15
Lithology | & 'EE CaCO3 (%)
2 o 0 10 20 30 40 50 60 70 80 90 100
JLE TR B, Unit 1a. Diatom nannofossil smarl
| | and ooze and debris-flow
I _— deposits
| | Unit 1b. Diatom sarl and ooze and
| | debris-flow deposits
° | °®e | Unit2. Nannofossil clay, marl, and
- | o ooze and debris-flow deposits
L ]
L]
L Sk
o’ & Y G | .:
L ]
b .. L. P .. ¢ ". —
o o] |
| | Unit3. Red and
. green mud
Mud | Man | ©°%%
(stone) | (stone)y (chalk)
= I .llimestone}
= | |
5 | |
E A-:_-'-—T-_ - o ' | . *,
£ 500-:_'-‘__:_4 Pt | £ °l . Unit4. Multicolored mudstone,
& == @ | * & ® marlstone, chalk, and
B ssof=—0 2 clastic limestone
E ooy l I o
I . .
SD: = g .. I .
R SO AR
2 B P e | | Unit5a. Dark green mudstone, marlstone,
@ 6504== .'p * L [ and coarse-clastic limestone
= o | Unit 5b. Dark green mudstone, marlstone,
E - ° H | clastic limestone, and
O S ] siliciclastic sandstone
e *) Unit 5¢. Dark green mudstone, marlstone,
o 1% | and calcareous siliciclastic
2% e . | sandstone
o 2 % :.. | Unit 6. Volcanogenic sandstone
n'.. pod s | =
. . 1 o® . Unit7. Varigated red and green claystone,
'-.. b - I siltstone, and sandstone
- ' . 0% |
"N
t.o ' . ” |
1000 e Unit8. Red and green claystone and
L4 « | . mudstone with interbedded
1050+ « | | e black shale
1018 .....:.
L v 108 . b oly
YaTh A L J_ L | Unit9. Basalt

SITE 530

0 20 40 60

CaCO3 (%)

Figure 10. Summary stratigraphic column for Holes 530A and 530B, and summary of carbonate bomb

analyses for Hole 530A.

530B-14; the bottom is in Core 530B-16. The clasts of
this debris-flow deposit and the one in Core 530B-20 are
of at least seven or eight different lithologies observed in
overlying and underlying sequences, and include cal-
careous and siliceous marls, sarls, muds, and rare sandy
clasts and shell fragments. Sizes of clasts are very vari-
able and range from about 5 mm to at least 40 cm in
maximum dimension. Most clasts are elongate with a
dominant long-axis/short-axis ratio of about 2, and are
subrounded to well rounded. There are varying stages of
disintegration of clasts, from those with sharp, well-de-
fined outlines to completely smeared-out multicolored
streaks and mottles. The degree of smearing is at least in
part related to the hardness of the clasts. The clasts are
variously consolidated, but all are relatively soft. Some
clasts are in contact with each other, but most are sup-
ported in a matrix that appears to be dominantly a dia-
tom nannofossil ooze. Many clasts tend to be imbri-

cated and roughly horizontal, although all orientations
from horizontal to vertical have been observed.

Unit 2: Nannofossil Marl, Clay, and QOoze and
Debris-Flow Deposits (110 to 277 m sub-bottom)

Unit 2 consists mainly of calcareous biogenic sedi-
ments interbedded with thick debris-flow deposits and
thin mud turbidites. Colors of the sediments range from
light greenish gray to olive to olive-gray; the darker col-
ors reflect an increasing clay content. The biogenic sedi-
ments are composed dominantly of nannofossils, with
variable contents of foraminifers and clay, and rare sili-
ceous material. Many of the lighter colored sediments
were initially described as nannofossil ooze, but subse-
quent carbonate analyses showed that these sediments
rarely contain more than 60% carbonate (Fig. 10). An
average of 45 measurements of carbonate on samples se-
lected from all lithologies present is 35%, with most val-
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Figure 11. Summary stratigraphic column for Hole 530B. Percentages of clay, nannofossils, foraminifers, and diatoms were determined from smear

slides; percent carbonate was determined by carbonate bomb.

ues between 25 and 50%. The darker turbidite muds con-
tain mainly illite, quartz, feldspar, and 2-10% carbon-
ate. The silt and sand layers are quartz rich and often
contain minor amounts of feldspar, pyrite, and glau-
conite.

Clay-rich and carbonate-rich sediments usually occur
as cyclic interbeds ranging from 10 to 80 cm thick. Fig-
ure 16 illustrates a typical cycle. The base is a clay unit
with a sharp lower contact and a highly bioturbated up-
per contact with the overlying more carbonate-rich unit
(nannofossil marl or ooze). The thicker, more carbon-
ate-rich upper part of a cycle is usually structureless ex-
cept for common black streaks and specks of pyrite.
The bases of darker, more clay-rich beds often contain
interlaminations of coarser (sand) and finer (silt and
clay) materials. The clay-carbonate cycles are present
throughout but are best developed in Cores 530A-10
through 530A-14.

The dominant components observed on smear slides
(Appendix A) are clay and nannofossils. Foraminifers
are common in smear slides from lithologies from sever-
al cores, especially Cores 8, 12, 13, and 14 from Hole

530A where the dominant lithology is a foraminifer-
nannofossil marl. Foraminifer-rich marls and oozes are
the dominant lithologies in some cores (e.g., Hole 530A,
Cores 8, 12, 13, and 14), but other cores (Hole 530B,
Cores 41 and 44) contain turbidite marls grading from
foraminifer marl at the base to nannofossil marl at the
top.

Thick debris-flow deposits extend from Core 530B-
29 through the top of Core 530B-39, and from Core
530B-45 through the top of Core 530B-48 (Figs. 11, 17,
and 18). These same debris flows are probably repre-
sented in Hole 530A in Cores 1 and 2 and in Cores 5
through 7, but the sediments in these cores have been
severely disturbed by drilling. Thinner debris-flow de-
posits were identified in Hole 530A in Cores 8, 11, and
12. These debris-flow deposits are all similar, and most
of the following description applies to them all.

The flow in Cores 530B-29 through 37 probably ex-
tends from Core 530B-28, from which only one basalt
pebble and one fragment of nannofossil ooze were re-
covered. Also, thin zones of nannofossil marl that may
have been deposited between flows were recovered in
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Figure 12. Turbidite cycle typical of lithologic Unit la; Sample 530B-
3-2, 90-120 cm.
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Figure 13. Bioturbated contact between diatom-rich, darker nanno-
fossil marl at base of a turbidite cycle and less diatom-rich, lighter
nannofossil ooze at top of overlying turbidite cycle. Lithologic
Unit la; Sample 530B-6-3, 50-70 cm.

the core catcher of Core 530B-31 and in 530B-32-1, 120-
140 cm. The definite base of this thick flow, however, is
the beginning of nannofossil ooze in 530B-37, Section 1,
30 cm. The total thickness of this deposit, therefore,
must be at least 32 m. The clasts in the debris-flow de-
posits include at least seven or eight multicolored li-
thologies, most of which are recognized as lithologies
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Figure 14. Sharp basal contact between diatom-rich, darker nannofos-
sil marl of one turbidite cycle (top of this bed shown in Fig. 13) and
white diatom nannofossil ooze at the top of underlying turbidite
cycle. Lithologic Unit 1a; Sample 530B-6-3, 110-130 cm.

that exist in the enclosing strata of the flow, including
muds, marls, sarls, and oozes, and rare basalt pebbles.
Sizes of clasts range from a few millimeters to at least 60
cm. Most clasts are elongate and rounded to subround-
ed. There are variable stages of disintegration of clasts
ranging from clasts with distinct, sharp outlines (Fig.
17) to those which have lost their identities as clasts and
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Figure 15. Debris-flow deposit with soft-sediment, matrix-supported
clasts of mixed lithologies. Lithologic Unit 1a; Core 530B-8, Sec-
tion 1 and Section 2, 20-50 cm.

are smeared-out color streaks or mottles (Fig. 18). Many
clasts tend to be oriented with their long axes near
horizontal, but all orientations have been observed.
Subparallel orientation of clasts and a tendency for im-
brication are the only clear structures visible. Some of
the largest clasts occur in Cores 530B-31 to 33, suggest-
ing that there might be some size grading. Some clasts
are in contact, but most are supported by a matrix of
yellowish gray diatom-nannofossil marl. In general, there
is more matrix toward the base of the flow in Cores
530B-32 through 36. Clasts are also more lithified in
Core 530B-26.

The debris-flow deposit (or possibly several deposits)
between Cores 530B-29 (287?) and 530B-39 is included in
the top of Unit 2 rather than the base of Subunit 1b be-
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Figure 16. Parts of four mud-marl cycles typical of lithologic Unit 2; Sample 530A-7-3, 73-127 cm.

cause the dominant matrix of this deposit appears to be
nannofossil marl, the dominant composition of Unit 2.

The boundary between Units 2 and 3 occurs as a tran-
sition in Cores 530A-16 and 17 as the amount of carbon-
ate decreases and the dominant lithology changes from
marl to clay (decrease in calcareous microfossils and in-
crease in clay, Figs. 10 and Appendix A). The boundary
is placed at the base of Core 530A-16. This boundary al-
so coincides with a change in sonic velocity and density
of the sediment.

Unit 3: Green and Red Mud (277 to 467 m sub-bottom)

Unit 3 comprises very soft, interbedded red and green
muds, with rare, thin, dark greenish black turbidite silts

and muds, scattered layers of volcanic ash, and rare for-
aminifer-nannofossil ooze. The dominant green colors
are shades of greenish gray; the dominant ‘‘red’’ colors
are olive-gray, moderate yellowish brown, and dark red-
dish brown. These colors may be closely interbedded or
intermottled by bioturbation, or they may occur in thick-
er, monocolored layers.

There is very little difference in composition between
green and red muds. Both contain a high proportion
of clay-size material, including quartz, feldspar, illite,
mixed-layer clays, minor chlorite-kaolinite, and prob-
able zeolites. The silt fraction is mostly volcanic glass or
palagonite, particularly from Core 530A-22 through
Core 530A-36 (Appendix A).
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Figure 17. Debris-flow deposit with soft-sediment clasts of mixed li-
thologies in a matrix of diatom nannofossil marl. Lithologic Unit
2; Core 530B-29, Section 1 and Section 2, 100-130 cm.

Thin green halos often occur around laminae, lenses,
and blebs of either dark gray pyritic quartz silt or light
gray quartz silt in predominantly “’reddish’’ mud. The
green coloration is the result of reduction of iron in the
red mud in the immediate vicinity of the silt.

Quartz silt mainly occurs at the bases of dark green
turbidite layers that are common from Core 530A-19
down. A typical turbidite cycle (1-10 cm thick) consists
of a lower quartz silt layer with a sharp, often scoured
lower boundary and an upper boundary grading into
dark green, bioturbated mud. These dark green turbi-
dite layers occur within both the dominant lighter green
and red muds.

Thin beds of highly altered volcanic ash occur in
Hole 530A, Cores 19, 20, 21, and 22, and a carbonate-
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Figure 18. Debris-flow deposit with soft sediment clasts of mixed li-
thologies. Notice that most of the clasts have been smeared-out in-
to multicolored streaks and mottles. Lithologic Unit 2; Sample
530B-37-1, 80-105 cm.



cemented volcanic-foraminifer breccia was the only ma-
terial recovered from Core 530A-23. Minor foraminifer-
nannofossil ooze is present in Core 530A-18 and Core
530A-24.

The boundary between Units 3 and 4 is in part dia-
genetic and in part a change in composition and is placed
at the base of Core 530A-36 (467 m sub-bottom). The
main compositional change is the presence of more car-
bonate in Unit 4 (Fig. 10) in the form of variable mix-
tures with clay (mudstone-marlstone-chalk) and thin
beds of clastic limestone. Carbonate mixed with clay
does not occur in Core 530A-37, but seven beds of clas-
tic limestone occur in Core 530A-35, which represents
a transition between Units 3 and 4 (Fig. 19). Core
530A-36 recovered only one section of mudstone and
other lithologies may be present in the unrecovered sec-
tions. The diagenetic change between Units 3 and 4 is
one of lithification by compaction (mud to mudstone;
marl to marlstone) and cementation by carbonate and
silica; there is a progressive increase in stiffness of the
mud throughout Unit 3.

Unit 4: Multicolored Mudstone, Marlstone, Chalk, and
Clastic Limestone (467 to 600 m sub-bottom)

Unit 4 comprises minor red and dominant green mud-
stone, calcareous mudstone, and marlstone, with com-
mon interbeds of nannofossil chalk and clastic lime-
stone. The colors vary with the proportions of carbon-
ate present—white and bluish white limestone; yellow-
ish gray chalk; greenish and olive-gray mudstone; dark
greenish gray mudstone; pale yellow marlstone; brown-
ish gray mudstone.

The carbonate content is very variable and ranges
from less than 2% to 97% (Fig. 10). An average of 40
samples from different lithologies is 36%. The clay in
the fine-grained lithologies includes smectite, mixed-
layer minerals, illite, chlorite, kaolinite, and zeolites.
The red and green mudstones contain quartz-palagonite
silt and calcareous microfossils. The chalks contain nan-
nofossils, foraminifers, and unspecified carbonate (Ap-
pendix A) in addition to the clay components listed
above. The clastic limestone beds contain mainly shal-
low-water carbonate debris, including benthic reef for-
aminifers, shell debris, and fragments of calcareous al-
gae and bryozoa, mixed with volcanic rock fragments,
quartz, feldspar, glauconite, and heavy minerals. The
clastic limestones are mostly well cemented by micritic
and sparry calcite, although in some samples these have
been replaced by dolomite(?) and silica.

The carbonate and mud lithologies in Unit 4 tend to
occur as turbidites with sharp, scoured, and loaded
bases, and more gradational, bioturbated tops (Figs. 20
and 21). There are three common turbidite sequences:
thin (2-4 cm) marl-mud turbidites; thicker (5-20 cm)
chalk-marl-mud turbidites; and even thicker (10-30
cm) limestone-chalk-marl-mud turbidites.

The complete sequence is: bioturbated marlstone and
mudstone; fine-grained, parallel- and/or cross-lami-
nated chalk and marlstone; coarse-grained, parallel-
and/or cross-laminated limestone and chalk; and peb-
ble-granule-coarse sand-size, graded, parallel-laminated
or massive clastic limestone with a sharp, scoured base.
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Figure 19. Two beds of clastic limestone in red mudstone. Litho-
logic Unit 3 (transition with Unit 4); Sample 530A-35-3, 120-150
cm.

The highest obvious partial silicification of limestone
(and less frequently, mudstone and marlstone) occurs in
Core 530A-39. The highest chert occurs in Core 530A-
47 but is not very common in that core or in underlying
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Figure 20. Clastic limestone, chalk, marlstone, and mudstone cycles
typical of lithologic Unit 4; Sample 530A-38-1, 60-90 cm.

cores. The limestone beds usually contain minor silica
cement and some chalk horizons are silicified to a white
silicified limestone.

Unit 5: Mudstone, Marlstone, Clastic Limestone, and
Siliciclastic Sandstone (600 to 790 m sub-bottom)

The main transition between Units 4 and 5 is a de-
crease in amount of carbonate so that in Unit 5 there are
no beds of chalk, and mudstone is more common than
marlstone (Fig. 10). Interbeds of clastic limestone are
still present in Subunit 5a, but they become less com-
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mon downward within the unit. The carbonate clastic
debris is replaced by dark-colored siliciclastics and, in
Cores 530A-69 and 70, by volcanogenic sandstone. We
subdivided Unit 5 into three subunits (5a, 5b, and 5c)
mainly on the basis of abundance and composition of
coarse clastics.

Subunit 5a: Dark green mudstone, marlstone, and
clastic limestone (600 to 647.5 m sub-bottom). The
dominant lithology in Subunit 5a is dark greenish gray
to greenish gray highly bioturbated, calcareous mud-
stone. Lighter colored mudstones generally have larger
amounts of carbonate and many are rich enough to be
called marlstone (Fig. 10). An average concentration of
carbonate in 15 samples of all lithologies from Subunit
S5a is 26%. Well-cemented clastic limestone turbidites
are commonly interbedded with greenish gray mudstone.
The clastic limestone beds are mostly 2 to 5 cm thick,
but become thicker (up to 60 cm) and more abundant in
Cores 530A-54 and 530A-55 where they comprise 30 and
40%, respectively, of the recovered material. They are
generally graded (Fig. 22), with parallel lamination
(Figs. 23 and 24), and/or cross lamination (Fig. 25).
Most clastic limestone beds are partly silicified (Plate 1,
Fig. 3).

Fragments of the large mollusk Inoceramus (Figs. 24
and 27) were first recovered in Core 530A-55 and are
present in many of the underlying cores. The occur-
rences of /noceramus are given in Table 1 of Barron et
al., this volume. The fragments consist of 0.5-to 1.0-cm
thick slabs of fibrous calcite (the prismatic layer of the
mollusk shell), are usually oriented parallel to stratifica-
tion, and often occur as continuous or partly broken
layers truncated on both sides of the core (Fig. 24). All
Inoceramus fragments from Subunit 5a have a brownish
gray outer rim of varying thickness in which the calcite
has been replaced by silica.

Subunit 5b: Dark-green mudstone, maristone, clastic
limestone, and siliciclastic sandstone (647.5 to 704.5 m
sub-bottom). The dominant lithologies of Subunit 5b
(green mudstone and marlstone) are similar to those of
Subunit 5a. The main difference between the two sub-
units is the appearance of thin dark-gray siliciclastic
sandstone beds in Core 530A-57 and the increase in
abundance and thickness of these beds downward. They
are mainly quartz-rich sandstones, with variable
amounts of feldspar, heavy minerals, glauconite, and
clay, and with a pervasive sparry or micritic carbonate
cement (Plate 1, Fig. 4). The thin siliciclastic sandstones
commonly form the sharp scoured bases of turbidite
beds that grade upward from dark, parallel- or cross-
laminated sandstone to dark greenish gray siltstone, to
greenish gray, bioturbated or faintly laminated mud-
stone, and are overlain by light greenish gray biotur-
bated marlstone. These thin sandstone layers are usually
1-3 cm thick, and the complete turbidite beds are usual-
ly 3-10 cm thick.

The concentration of carbonate is somewhat lower in
Subunit 5b than in Subunit 5a, mainly as a result of the
introduction of the siliciclastic sandstone beds and a de-
crease in number and thickness of clastic limestone beds
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Figure 21. Clastic limestone, chalk, marlstone, and mudstone cycles typical of lithologic Unit 4; Sample

530A-40-4, 58-109 cm.

downward within the subunit. The average of nine mea-
surements of carbonate in samples from Subunit 5b is
23%,

Fibrous calcite fragments of the prismatic layers of
Inoceramus shells occur in Hole 530A, Cores 56, 60,
and 61. Inoceramus fragments in Core 56 are partly si-
licified.

Subunit 5c: Dark Green Mudstone, Marlistone, and
Calcareous Siliciclastic Sandstone (704.5 to 790 m sub-
bottom). The dominant lithologies of Subunit 5c, like
those of Subunits Sa and 5b, are green mudstone and
marlstone reflecting varying proportions of silt, clay,
and carbonate. Gray siliciclastic sandstone-green mud-
stone turbidite beds, common in Subunit 5b, are also

common in Subunit 5¢ (Fig. 26). Fibrous calcite frag-
ments of Inoceramus shells occur in Cores 530A-63 and
64 (Fig. 27). The main distinction between Subunits 5b
and Sc is the dominance of siliciclastic sand replacing
clastic carbonate in medium-bedded (10-30 cm), struc-
turally well-defined turbidites of calcareous sandstone.
The dark-colored siliciclastic sand and light-colored car-
bonate sand occur as massive mixtures or, more com-
monly, as an interlamination of the two sand types
(Figs. 28 and 29). The amount of carbonate sand de-
creases downward within the subunit. In Cores 530A-63
and 64, there are all gradations between calcareous
sandstone and clastic limestone depending upon the rel-
ative proportions of the two sand types. By Cores
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Figure 24. Two beds of clastic limestone and partly silicified frag-
ments of the fibrous, prismatic layer of Inoceramus in greenish
gray calcareous mudstone and marlstone. Lithologic Unit 5a;
Sample 530A-55-1, 30-50 cm.

530A-67 and 68, the recovered material consists of
about 25% laminated, gray calcareous sandstone and
about 75% mudstone and marlstone. By Core 530A-69,
the coarse-clastic interbeds consist mainly of an interla-
mination or massive mixture of dark gray siliciclastic
sand and light green volcanogenic sand in sandstone
beds totaling about 25% of the recovered material in
Cores 530A-69 and 70.

Core 530A-70 represents a transition between Sub-
unit 5c¢ and Unit 6. In this core the clastic carbonate has
disappeared, and carbonate-cemented, siliciclastic and
volcanogenic sands are present in about equal abun-
dance. This transition is also marked by an increase in
sonic velocity and a decrease in density reflecting the

SITE 530

Figure 25. Cross-laminated clastic limestone in dark greenish gray
calcareous mudstone. Lithologic Unit 5a; Sample 530A-56-1,
45-55 cm.

fact that the glauconitic sandstone of Unit 6 has a rela-
tively high velocity but a low density.

Unit 6: Volcanogenic Sandstone
(790 to 831 m sub-bottom)

The dominant lithology of Unit 6 is carbonate-ce-
mented, greenish black volcanogenic sandstone that oc-
curs as thin (5-10 cm) to thick (1-3 m) graded turbidites.
Many of the turbidites show complete Bouma sequences
(Bouma, 1962) as follows:

1. Dark green, massive to bioturbated mudstone
( =pelitic or Bouma E-division);

2. Greenish black, laminated siltstone to mudstone
(=upper parallel-laminated or Bouma D-division);

3. Cross-laminated fine sandstone (= current-ripple-
laminated or Bouma C-division);
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Figure 26. Turbidite cycles of massive to laminated, gray, fine-grained
sandstone and dark green, bioturbated mudstone in olive mud-
stone and marlstone. Lithologic Unit 5c; Sample 530A-62-1, 15-35
cm.

4. Parallel-laminated medium sandstone (=lower
parallel-laminated or Bouma B-division); and

5. Greenish-black, massive, coarse to very coarse
sandstone with sharp, scoured lower contact (=massive
or graded Bouma A-division).

The dark green mudstone tops of these turbidites are
commonly overlain by 2- to 10-cm-thick beds of lighter
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Figure 27. Fragments of the fibrous-calcite prismatic layer of Inocer-
amus partly replaced by silica (dark rim) in olive gray calcareous
mudstone. Lithologic Unit 5c; Sample 530A-63-1, 30-45 cm.

green, bioturbated, calcareous mudstone or marlstone.
The basal Bouma A-division sandstone may have 1 to 3
cm of reverse grading at the very bottom. The sands
have a complex and varied mineralogy, including vol-
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canic material, glauconite, quartz, feldspar, pyrite, other
opaque minerals, and clays of the smectite group. Ce-
mentation is mainly by carbonates (sparry calcite and si-
derite) and minor limonite.

These turbidites continue with variable thickness but
little change in character through Core 530A-74, within
which there is an increase in amount of white carbonate
cement and the dominant color changes from greenish
black to pale green between Sections 1 and 3. The sand-
stones also become more massive and finer-grained
downward. This dominant light green, fine-grained sand-
stone grades downward to darker green, coarser-grained
sandstone in Sections 1 and 2 of Core 530A-75 and ab-
ruptly overlies the red and green claystones at the base
of Section 2 and in the rest of Core 530A-75.

Unit 7: Variegated Red, Green, and Purple Claystone,
Siltstone, and Sandstone (831 to 940 m sub-bottom)

The dominant lithology of Unit 7 is red claystone
with interbeds of green, red, and purple siltstone and
claystone and green sandstone in numerous repeated
turbidite sequences. The red claystone appears to be
composed mainly of clay minerals (illite and mixed-lay-
er expanding clays), altered volcanic glass, iron oxides,
pyrite, quartz, feldspar, and unspecified carbonate (Ap-
pendix A).

About 10 to 20% of the recovered material in Cores
530A-76 and 77 consists of thick-bedded (up to 50 cm),
massive to graded sandstone, interbedded with red and
green claystone and siltstone present as very thin-bed-
ded (1-3 cm thick), often indistinct, turbidites. By Core
530A-78, we could recognize well-developed turbidite
sequences 2 to 30 cm thick, each consisting of grada-
tions in size, color, and structures. Complete turbidite
sequences, illustrated in Figures 30, 31, and 32, consist
of the following lithologies and sedimentary structures:
(1) light brown claystone, bioturbated; (2) grayish red
claystone, parallel laminations; and (3) greenish gray
sandstone, massive at base with a sharp, scoured low-
er contact, grading upward into finer-grained, parallel-
laminated material, and finally cross-laminated fine-
grained sandstone.

The thickness of individual turbidites decreases down-
ward in Core 530A-78 mainly at the expense of sand-
stone, so that by the base of this core, most of the tur-
bidites consist only of reddish purple and red siltstone
and claystone. Most of the turbidites in Cores 530A-79
and 80 are only 1 to 2 cm thick, and consist of green
siltstone at the bases of dominant reddish purple-red
claystone cycles (Fig. 33). Most of the green color in
these thinner turbidites is the result of iron-reduction
halos around thin siltstone layers and laminae in a dom-
inant red siltstone-claystone lithology.

Silt-size dolomite rhombs were first recognized in
smear slides from claystone beds in Core 530A-79. Do-
lomite increases in abundance downward so that many
of the claystone lithologies are dolomitic silty claystone.
The presence of dolomite accounts for much of the rela-
tively high carbonate content of claystone below core
530A-79. Most of the sandstone beds also contain minor
carbonate cement. The average carbonate content in 38
samples from lithologies in Unit 7 is 21%.
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Figure 30. Well-developed turbidite cycle at top of Unit 7. Complete
sequence of Bouma turbidite divisions is shown from massive and
parallel-laminated sandstone base with sharp, scoured lower con-
tact, to ripple-laminated sandstone and siltstone, to parallel-lami-
nated claystone, to massive claystone, to bioturbated claystone;
Sample 530A-78-4, 75-105 cm.
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Figure 31. Thick, sandy, graded turbidite cycle, grading from green sandstone to ripple-laminated
siltstone, to parallel-laminated claystone, to bioturbated reddish purple claystone. Lithologic Unit 7;
Sample 530A-77-5, 15-75 cm.
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Nannofossils increase in abundance below Core 530A-
82 (Appendix A) although most of the carbonate is
probably still silt-sized dolomite. A complete turbidite
cycle (8-10 c¢m thick) in Core 530A-83 consists of the
following lithologies and structures: (1) light brown
nannofossil marlstone or claystone, bioturbated; (2)
red-brown claystone, massive; (3) greenish gray mud-
stone, parallel-laminated; (4) greenish gray siltstone,
low-amplitude ripple-laminated; and (5) light green to
white sandstone, massive to graded at base, grading up-
ward into parallel-laminated and ripple-laminated sand-
stone at the top.

Fibrous-calcite fragments of the prismatic layers of
Inoceramus shells occur in Hole 530A, Cores 79, 80, 83,
and 85 (Plate 1, Fig. 6).

Unit 8: Red and Green Claystone and Marlstone with
Interbedded Black Shale (940 to 1103 m sub-bottom)

The dominant lithologies of Unit 8 are similar to the
red and green claystone lithologies at the base of Unit 7
with the addition of beds of black shale. The claystone
beds occasionally contain thin (1-5 mm) green siltstone
turbidite layers and are usually bioturbated, although
many of the red claystone beds appear to be massive.

One thin bed of black shale occurs in Core 530A-86
at the base of Unit 7, but shale beds are much more
abundant in Unit 8. Between Core 530A-87 and Core
530A-96, inclusive, there is an average of five black
shale beds per core (range of 2 to 12; Table 3). The black
shale beds are usually several centimeters thick, but vary
between 1 and 62 cm. The maximum amount of black
shale occurs in Cores 530A-97 and 98 which contain 50
and 40% of black shale, respectively, interbedded with
green claystone. These two cores do not contain any red
claystone. The black shale beds may contain very low-
amplitude ripples as well as faint, fine, horizontal lami-
nation (Fig. 34). They commonly appear to be massive
and, more rarely, bioturbated. The black shale beds
usually have a distinct fissility that is particularly notice-
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able in the eroded edges of the cores and in the way that
the beds cut with a diamond saw.

The amount of carbonate, present as nannofossils,
silt-size dolomite rhombs, or as unspecified carbonate
(Appendix A), is highly variable so that the actual
“‘claystone’’ compositions range from claystone to cal-
careous claystone to marlstone to chalk (rare). In gener-
al, there is more chalk and marlstone in the lower part
of Unit 8 (Core 530A-98 downward), although this is
not readily apparent in Figure 10. The average content
of carbonate measured in 94 samples from lithologies
within Unit 8 is 14%. This value is probably low as an
average for Unit 8 because the noncarbonate black
shales are over-represented in the samples taken for
analyses.

Pyrite is commonly associated with both green clay-
stone and black shale as disseminated crystals and as
large aggregates (Figs. 35-38). Many of the siltstone lay-
ers within claystone beds are also pyritized.

Fibrous calcite fragments of the prismatic layers of
Inoceramus shells occur in Cores 530A-88 and 89.

Unit 9: Basalt (1103 to 1121 m sub-bottom)

Unit 9 consists of 19 m of medium gray, fine-grained
basalt containing veins and vugs filled with calcite. The
contact between the basalt and red mudstone of Unit 8
occurs in the core catcher of Core 530A-105. Here, the
basalt is light gray with a thin white altered glassy layer
immediately below the mudstone. White veins and vein-
lets of calcite (Plate 1, Fig. 7) extend from the basalt in-
to the overlying red mudstone for a distance of about 5
cm. (See the section on igneous rocks for a more com-
plete description of the basalt of Unit 9.)

DISCUSSION

Introduction

The stratigraphic section recovered at Site 530 con-
tains an almost complete record of sediment accumula-

Table 3. Black shale beds in lithologic Unit 8 for Hole 530A, Cores 86 through 105.

Total

No. of  thickness Percent of .
Core black of black Average total Organic carbon (%)
length shale  shale beds thickness Standard core Black Gray
Core (cm) beds (cm) (cm) deviation  thickness shale shale Other
B6 9315 1 5 5 1 2.0 1.3 0.2, 03
87 703 12 52 42 2.5 7.6 54;62 1.3 0.2; 03
88 448 5 25 5.0 2.1 5.6 9.7;2.8 0.1
89 922 9 23 2.6 1.6 2.5 9.6
90 446 5 23 4.6 2.1 5.2 10.5 0.6
91 574 1 2 1.2
92  Disturbed
93 918 12 38 32 1.9 4. 0.9; 0.9; 0.2; 0.1
94 27 5 15 30 2.0 5.5 123 0.3
95 656 12 a5 29 4.0 53 1.7 0.2
96 795 19 70 3.7 2.5 8.8 5.8 1.8 0.1; 0.4
97 607 0 316 10.5 12,5 52 8.0; 7.3 0.2
98 501 58 180 il 4.3 36 1.4; 8.0 0.3; 0.5
9 735 25 66 2.6 2.5 9.0 1.7 0.4 0.2
100 672 19 79 42 54 12 12.0 1.9 0.3
101 995 9 46 5.1 4.8 4.5 4.5 5.1 0.9; 1.3
102 800 4 28 7.0 33 2 a5 1.2 1.7 04
103 600 3 13 4.3 4.9 2.2 22 7.1
104 790 4 2 5.5 2.6 7.8 2.8 5.2 0.4; 0.5; 0.6; 0.2
105 800 16 9 5.0 5.0 9.8 9.8 5.3 0.2;0.2;02
Totals: 20 11,170 260 1105 8.4 5.7 1.2 0.3
recovered 128 beds 1-2 cm
17,200 34 beds > 10 cm.
drilled 6 beds >20 cm

max. thickness = 62 cm
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Figure 34. Typical black shale bed in greenish gray claystone. Litho-
logic Unit 8; Sample 530A-96-4, 120-150 c¢m.

tion in the southern Angola Basin during the past 102
m.y. The site is located at the southeastern margin of the
Angola Basin about 150 km from the base of the conti-
nental slope of southwest Africa, which has slopes of 3
to 4 degrees, and only 10-15 km from the steep (about
7°) northern slope of Walvis Ridge. Most of the strati-
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Figure 35. Pyrite nodule at contact between black shale and green
claystone. Lithologic Unit 8; Sample 530A-97-1, 120-140 cm.

graphic section consists of downslope sediments depos-
ited mainly by turbidity currents and debris flows. The
black shales of late Albian to early Santonian, interbed-
ded with and covered by open-ocean pelagic and hemi-
pelagic sediments interbedded with red and green clay-
stones represent deposition under unique conditions in
the young South Atlantic Ocean.

The record of downslope sediment transport at Site
530, as represented by debris-flow deposits and differ-
ent types of turbidites, is complex. Thin-bedded (5 to 15
cm) mud turbidites near the base of Unit 8 decrease in
thickness and frequency upward through the lower 40 m
of the unit and are replaced by very thin-bedded distal
turbidites interbedded with pelagic and hemipelagic mud-
stones. The beds of black shale that are distinctive of
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Figure 36. Pyrite (P) in black shale. Lithologic Unit 8; Sample 530A-
98A-2, 85-105 cm.

Unit 8 occur within this basinal sequence (see following
discussion). Turbidites are not particularly well devel-
oped in Unit 8, but become better developed, thicker,
and coarser in Units 7 (Figs. 30-32), 6, and 5c¢ (about
250 m of section). The thickness and grain size of silici-
clastic and volcanogenic turbidites increase to a maxi-
mum (more than 3 m; coarse sand-size) in Unit 6 and de-
crease through Unit Sc.

The lithologic and electric log records suggest that the
sediments in Units 8 through 6 comprise a classic pro-
gradational submarine fan sequence, grading from ba-
sinal (Unit 8) and lower-fan deposits (Unit 7), through
middle fan lobe and channel sediments (Unit 7), to thick
upper-fan channel sandstones (Unit 6). These are fol-
lowed by a thinning- and fining-upward channel-fill se-
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Figure 37, Pyrite (P) nodule at contact between black shale and green
claystone, Lithologic Unit 8; Sample 530A-98-3, 90-105 cm.

quence (Unit 5¢). We do not yet have any direct evidence
for the source of these basinal and fan sediments, but
the shape of the sedimentary wedge on seismic reflection
profiles suggests that the African continental margin is
the primary source area. The coarse-clastic turbidites
consists mostly of shallow-water debris; this is particu-
larly evident for the carbonate sands. These different
materials, first volcanogenic sand, then siliciclastic sand,
and finally carbonate sand, were progressively supplied
to Site 530 either by change in sediment type in the same
general source area or by contributions from several dif-
ferent sources. The fact that we commonly observed
massive or interlaminated mixtures of siliciclastic and
carbonate sands suggests that they were supplied from
the same general source area either by exposure of dif-
ferent sediments or, more likely, by progressive forma-
tion and accumulation of different sediment types. It is
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Figure 38. Pyrite (P) at contact between black shale and green clay-
stone. Lithologic Unit 8; Sample 530A-104-3, 90-105 cm.

possible that one or more volcanic islands or seamounts
with shallow-water platforms may have been present to
contribute the volcanogenic sand, but at present there is
no bathymetric evidence for these features closer than
200 km to the SW. We suggest that the volcanogenic sand
was derived from the Walvis Ridge and that the siliciclas-
tic and carbonate sands were probably transported by
turbidity currents from the African continental margin,
perhaps channeled into the basin down submarine can-
yons.

Coarse-clastic limestone and finer-grained chalk and
marl are the dominant turbidite types in Units 5a and 4
(Figs. 20 and 21). There are several irregular thickening
and thinning sequences in Units 5a and 4 that may have
been deposited on fan lobes and small channels.

Unit 3 comprises very thin-bedded basinal turbidites,
pelagic clay, and volcanic-palagonitic silt deposited dur-
ing the late Oligocene following a period of much re-
duced sedimentation during middle Eocene through ear-
ly Oligocene time. Seismic reflection profiles show that
the equivalent of this unit extends over much of the An-
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gola Basin and was dominated by sediment input from
the African continental margin. Thicker mud turbidites
(5-20 c¢cm) form 20-30% of Unit 2 and are interbedded
with dominant carbonate (marl and ooze) pelagic sedi-
ments (Fig. 24) and debris-flow deposits (Figs. 15-18).
The debris-flow deposits increase in thickness to a
maximum of at least 32 m at the top of Unit 2 and are
present at several horizons within Unit 1. The clasts with-
in the debris-flow deposits have been derived from
approximately contemporaneous sediments on Walvis
Ridge, and the larger flows can be seen on seismic re-
flection profiles to have moved downslope 15 to 20 km.
Thick (20-100 cm) clay-diatom turbidites (Figs. 12-14)
are approximately equal in abundance to pelagic ooze
and marl in Unit la. The turbidites also probably were
derived from Walvis Ridge, where similar materials of
the same age were recovered at Sites 362 and 532.
These observations and interpretations of the section
at Site 530 suggest the following general depositional
history of the southern Angola Basin. From the Albian
to the Eocene, the dominant sediments supplied to the
southern Angola Basin were fine-grained distal turbidites
derived from the African continental margin. From the
Coniacian to the Eocene, minor coarse-clastic turbidites
of varying composition were also supplied from the Af-
rican continental margin, perhaps by channeling down
submarine canyons. All of these sediments contain a
variable but mostly minor carbonate component sup-
plied from both pelagic and continental margin sources,
indicating that the site was above the CCD except for
brief intervals in the Maestrichtian and Paleocene and
during most of the Eocene. The mud turbidites of Unit 3
suggest that from late Oligocene through the late Mio-
cene (30-10 m.y.) turbidity currents were still supplying
fine-grained background sediment from the African con-
tinental margin, although the supply of coarse-clastic
debris had stopped. The almost complete lack of car-
bonate suggest that during this time the site was below
the CCD. The marked increase in carbonate accumula-
tion as nannofossil marl and ooze of Unit 2 beginning in
the late Miocene was probably the result of a combina-
tion of rapid deepening of the CCD and increased pro-
ductivity as evidenced by the marked increase in organic
carbon beginning in upper Miocene sediments. Turbidi-
ty currents were still supplying fine-grained clastics that
formed the clay-marl-ooze cycles of Unit 2 (Fig. 16),
but most of the sediment that accumulated was pelagic
nannofossil debris. The first evidence that we would in-
terpret as an indication of sediment supplied from Wal-
vis Ridge is recorded by the debris-flow deposits that
began to accumulate in Unit 2 during the late Miocene.
Increased diatom productivity during the Pliocene, prob-
ably associated with the initiation of upwelling condi-
tions off the coast of southwest Africa, and shoaling of
the CCD, as indicated by low concentrations of carbon-
ate, resulted in the accumulation of diatom-rich, car-
bonate-poor sediments interbedded with Ridge-derived
debris-flow deposits of Unit 1b. An increase in nanno-
fossil abundance followed by an increase in foraminifer
abundance in Unit la records deepening of the CCD
during the Pleistocene and Holocene with continued



high productivity of diatoms, The Pleistocene and Ho-
locene sediments, rich in both diatoms and calcareous
microfossils, are interbedded with debris-flow deposits
and diatom-rich turbidites, both derived from Walvis
Ridge.

Black Shales

One of the most striking features of the black shales
of Unit 8 is their interbedding with green and red clay-
stones, shown in Figure 39. The amount of interbedding
of black shale is indicated in Table 3 and Figure 40 for
Cores 530A-87 through 105.

The red mudstones and marlstones make up about
44% of the unit and were deposited in a relatively deep
(3.5 km), narrow ocean basin by pelagic, hemipelagic,
and turbiditic processes under oxygenated bottom wa-
ter. The green mudstones and marlstones, composing
about 47% of the unit, are closely associated with the
black shales and were deposited in the same manner as
the red mudstones. There are two possible interpreta-

Red claystone
Siltstone

=— Black shale
Pyrite

— Green claystone

(e.g., Samples 530A-104-2, 80—90 cm and
530A-104-3, 95—120 cm)

Black shale
=
c fi ! lh { l‘— Green claystone
% Black shale
;j; { f? & H { = Green claystone
etc. (no red)

(e.g., Samples 97-1, 120—140 c¢m and
98-3, 90—105 cm)

Thick black shale bed in maximum
black-shale sequence (Sample
530A-98-2, 60—75 cm)

I SARALET! Black shale (irregularly
laminated and
E ;E/I;I:t::;ate:]
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tions for the green coloration: it is the result either of
diagenetic reduction of iron in red muds around layers
rich in organic matter or of iron reduction during depo-
sition of sediments in poorly oxygenated bottom waters.

In the first interpretation, the high biological and
chemical oxygen demand of the organic-carbon-rich
(black shale) layers produced reducing conditions in the
underlying and overlying sediments for a period of time
before oxidizing conditions were re-established. This re-
sults in black shale ‘“‘sandwiched’’ by green sediment in
a red mudstone sequence or, with closely spaced black
shales, in a sequence of alternating black and green
beds. The accompanying migration of iron and sulfate
ions toward the organic-rich beds concentrated FeS
locally at the black-green boundary. In time this was
converted to the pyrite commonly observed at the con-
tact between a black shale and underlying green mud-
stone.

In the second interpretation, the green mudstones
represent a transition, commonly through a gray, more

Black shale

35 ! ‘_. Green claystone

Light gray marlstone
T~ LT orcalcareous mudstone

™ Red claystone
{e.g., Hole 530A, Core 101

— Red claystone
3 E 1421 {1 — Green claystone
.___LL_"_S:{_ Gray, bioturbated claystone
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5 =

—— Gray, bioturbated claystone
-+ -l—" "_‘: — Pale green marlistone

ﬁ:ﬁ: Light gray nanno chalk

; i I¥Y f;— Green claystone
W%— Red claystone

(e.g., Hole 530A, Cores 89 through 96)

— ) I
= ’, Silt lamina

T B Very low-amplitude ripple
T—"——"—- laminae; fine, indistinct
E == === laminae, grading
™ \ . )
— — —‘Siltlamina

laﬂ‘;"—:_@:— Thin silt lamina;

load-cast base
Thinnest black shale—green claystone layers in maximum black-shale
sequence (Sample 530A-98-1, 110-112 cm):
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10 ) == — - 1 Color grading tolighter gray (N3—N2)
M| === Indistinct laminae % “Black shale”
; 30 Dark silt lamina; lenticular; load-cast base
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claystone

Figure 39. Details of interbedding of green and red mudstone and black shale in lithologic Unit 8, Hole

530A, Cores 87-105.
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organic-rich layer, to reducing bottom water conditions
in which organic matter was preserved as black shale.

These two interpretations are not mutually exclusive,
and both processes may have operated. An increase in
organic productivity and supply of organic matter to the
sediments would place an increased oxygen demand on
the water column as well as on the sediments. If the bot-
tom waters were delicately poised at a low oxygen level,
an increased oxygen demand could result in anoxic bot-
tom water to help preserve the organic matter. The com-
mon interbedding of red, green, and black layers, and
the bioturbation of much of the sediment but its absence
in parts of the black shales, suggests that there was a
delicate balance between oxidizing and reducing condi-
tions in the Angola Basin waters and sediments at this
time.

There are three groups of factors affecting oxygen
concentration that are related to black shale deposition
at Site 530:

I. Factors acting to reduce seawater oxygen con-
tent:

1) Deposition in a relatively small, silled basin with
restricted circulation;

2) Transport of terrestrial plant material seawards
during transgression over low-lying land areas;

3) Presence of local restricted anoxic shelf basins and
coastal lagoons or swamps, providing sinks for organic
matter;

4) Enhanced production of marine plankton on wide
shelves;

5) Increased evaporation over wide shelves, produc-
ing dense saline oxygen-depleted waters; and

6) Density currents transporting warm, saline, oxy-
gen-depleted waters as well as organic-rich sediments to
the basin.

II. Factors acting to increase seawater oxygenation:

1) Wind-forced advection of water masses;

2) Geothermal heating of the basin causing mixing or
overturn; and

3) Circulation and overturn by saline water and tur-
bidity current movement.

III. Factors affecting oxygen content of sediments:

1) Oxygen content of overlying sea water; and

2) Rate of supply of organic material, rate of burial,
and rate of consumption by aerobic benthic organisms
and chemical oxidation.

Black shales in the South Atlantic were formed dur-
ing two distinct periods: the Aptian to early Albian and
late Albian to early Santonian. These periods probably
represent a coincidence of several factors acting to pro-
duce and preserve organic matter. The earlier event was
widespread; it has been observed in the Angola Basin
(Site 354), the Cape Basin (Site 361), and the Falkland
Plateau (Sites 327, 330, and 511). The later event is of
more limited occurrence, being previously known as late
Albian to Coniacian, and described from the Angola
Basin (Sites 363 and 364) and the northern slope of the
Rio Grande Rise (Site 516).

During most of the Late Cretaceous the Angola Basin
was sufficiently oxygenated to support an active benthic
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infauna. There were periods of shorter and longer dura-
tion when several of the factors noted above combined
to produce bottom water conditions that fluctuated be-
tween mildly oxic and barely anoxic. Pelagic, hemipe-
lagic, and turbiditic processes continued during these
periods, but the black and gray-black sediments deposit-
ed contained and preserved a higher content of organic
material and were not bioturbated or at least less biotur-
bated.

At Site 530, black shales of late Albian to early San-
tonian age contain up to 18% organic carbon and are
comparable with those of similar age from Site 364. Ship-
board analyses show that the organic matter in the black
shales is mainly derived from marine organisms, but a
few samples also contain organic matter of terrestrial
origin. This situation is very similar to that at Site 364
where the upper Albian-Coniacian black shales contain
organic matter either of marine origin or of mixed ma-
rine/terrestrial origins with up to 8% plant debris. In
contrast, the organic matter of the earlier Aptian-Al-
bian black shales at Site 364 was derived wholly from
marine sources. All of the organic matter within the
black shales is immature, as shown by the low produc-
tion index, the temperature of the maximum hydrocar-
bon production during Rock-Eval pyrolysis, and the ab-
sence of significant levels of gaseous hydrocarbons
formed by diagenetic processes.

Inoceramus and Isotopic Paleotemperatures

Inoceramus shells are only rarely associated with tur-
bidite deposits at Hole 530A. This fact suggests that the
Inoceramus lived at depths of 3500-4500 m, based on
thermal subsidence curves for normal oceanic crust. This
greatly extends the depth habitat of Inoceramus from
that described previously from DSDP cores (Thiede and
Dinkelman, 1976; <2000 m).

The calcite ostracum of Inoceramus is typically well
preserved and provides good material for oxygen iso-
topic analyses. Inoceramus can be an important source
of paleotemperature data at Mesozoic sites lacking well
preserved foraminifers. Samples from Site 530A typical-
ly give isotopic temperatures of 14-17°C (see discussion
by Barron et al., this volume).

BIOSTRATIGRAPHY

Calcareous Nannoplankton

Hole 530

Calcareous nannofossils were found in both cores
taken in Hole 530. They were common to abundant in
both core-catcher samples studied, and showed moder-
ately good preservation. Diatoms and silicoflagellates
were noted in both samples.

A Pleistocene assemblage was found in Sample 530-1,
CC (1.5 m sub-bottom) as indicated by the presence of:

Gephyrocapsa oceanica  Umbilicosphaera mirabilis
Syracosphaera histrica ~ Rhabdosphaera clavigera
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The presence or absence of Emiliania huxleyi will be
determined with the electron microscope in shore-based
studies.

The second sample studied, Sample 530-2,CC (123.8
m sub-bottom) contained an assemblage characteristic
of the late Pliocene:

Discoaster surculus Discoaster brouweri
Discoaster pentaradiatus  Discoaster asymmelricus
Ceratolithus delicatus Reticulofenestra pseudoumbilica

Hole 530A

Calcareous nannofossils were found in varying abun-
dances and states of preservation in most of the 105 sed-
iment cores from Hole 530A. Several intervals were en-
countered in which nannofossils were completely ab-
sent. Unfortunately some of these cover important bio-
stratigraphic transitions. Drilling operations at Hole
530A consisted of washing down to 125.0 m sub-bottom
before taking the first core; hence recovery began in sed-
iments of Pliocene age,

Pliocene

Sediment samples from 1,CC to 7,CC (129.2 m-190.4
m sub-bottom) contain abundant, moderately well-pre-
served assemblages indicative of the early Pliocene. Typ-
ically present are:

Discoaster asymmetricus Discoaster brouweri
Discoaster challengeri Discoaster pentaradiatus
Reticulofenestra pseudoumbilica ~ Cyclococcolithus macintyrei
Cyclococcolithus leptoporus

Generally there is the expected increase in age of assem-
blage with depth (i.e., 1,CC is NN15, 7,CC is NN13);
however, this is in part obscured by the presence of re-
worked Oligocene and Miocene nannofossils in 2,CC and
3,CC. Diatoms and silicoflagellates are present in nota-
ble amounts in 1,CC and 2,CC but are absent through-
out the remainder of Hole 530A.

Miocene

There is a progression of species from the upper Mio-
cene into the Pliocene without evidence of a hiatus be-
tween Miocene and Pliocene sediments. Late Miocene
sediments were recovered in 8,CC through 17,CC
(201.0-285.4 m sub-bottom)., Nannofossils are for the
most part abundant and moderately well preserved.
Nannofossil Zone NNI11 is present in 8,CC with:

Discoaster brouweri
Ceratolithus tricorniculatus
Sphenolithus abies

Discoaster quinqueramus
Discoaster pentaradiatus
Ceratolithus delicatus
Reticulofenesira pseudoumbilica

The middle to late Miocene Discoaster quinqueramus
Zone, NN11, is also present in 9,CC through 14,CC as
is indicated by the presence of:
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Discoaster quinqueramus  Discoaster neohamatus
Discoaster calcaris Discoaster bollii

The Discoaster calcaris Zone, NN10, is present in 15,CC
through 17,CC as indicated by the occurrence of:

Discoaster neorectus  Discoaster pansus
Discoaster stellulus  Discoaster icarus
Discoaster bollii

Middle Miocene assemblages are moderately well to
poorly preserved in Section 18-3 (289 m) and Sections
22,CC to 24-1 (334.0 to 344.3 m). The Discoaster kugleri
Zone, NN7, is present in 22,CC as indicated by the oc-
currence of:

Discoaster kugleri  Discoaster pseudovariabilis
Discoaster exilis Discoaster variabilis

The Sphenolithus heteromorphus Zone, NNS5, is rep-
resented in 23,CC and 24-1 by Sphenolithus heteromor-
phus, Sphenolithus moriformis, and Cyclicargolithus
Sfloridanus.

Samples 24,CC through 33,CC (352.9-434.4 m) con-
tain little or no carbonate, and these sediments, or pre-
sumably early Miocene or latest Oligocene age, are bar-
ren of nannofossils.

Oligocene

Sediments containing Oligocene nannofossils were
found in Sections 34-6, 35-3, and 37-1 (446.0, 451.1,
and 468.0 m, respectively). Samples of Sections 34-6
and 35-3 contain an assemblage indicative of the middle-
late Oligocene:

Sphenolithus distentus Sphenolithus ciperoensis
Helicosphera intermedia  Cyclicargolithus floridanus
Discoaster trinidadensis  Reticulofenestra bisecta

Samples of Section 37-1 contain a mixed assemblage
of Oligocene and Eocene forms. Braarudosphaera bige-
lowi is very abundant, and Sphenolithus distentus indi-
cates NP23 to NP25 (middle to late Oligocene). Discoas-
ter saipanensis and D. tani suggest a late Eocene admix-
ture. Samples 35,CC and 36,CC (455.9 and 459.0 m, re-
spectively) are barren of nannofossils.

Eocene

Sediments of Eocene age are present in Sections 37-2
to 39,CC (469.3-488.9 m). Nannofossils present are
common and poorly to moderately well preserved. The
late Eocene (NP19/20) is present in Section 37-2 as indi-
cated by the occurrence of:

Discoaster saipanensis
Reticulofenestra umbilica

Isthmolithus recurvus
Reticulofenestra bisecta
Sphenolithus moriformis




The middle Eocene Nannotetrina alata Zone, NP15,
occurs in 37,CC. Notable are the following species:

Nannotetrina swasticoides
Heliorthus fallax

Nannotetrina alata
Chiasmolithus consuetus
Triquetrorhabdulus inversus

The early to middle Eocene Discoaster lodoensis
Zone, NP13, is present in 38,CC and 39,CC. This is in-
dicated by the occurrence of:
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Zones NP3 to NP1, however, were noted in 48,CC to
50-2 (573.6-592.0 m).

The Chiasmolithus danicus Zone, NP3, is present in
48,CC as indicated by:

Chiasmolithus danicus  Cruciplacolithus tenuis
Zygodiscus plectopons  Coccolithus crassus

The Cruciplacolithus tenuis Zone, NP2, in 49,CC
(583.2 m) is indicated by the presence of:

Discoaster lodoensis Discoaster barbadiensis
Cyclococcolithus formosus  Campylosphaera dela
Zygrablithus bijugatus

Cruciplacolithus tenuis Coccolithus crassus
Thoracosphaera operculata  Thoracosphaera saxea
Toweius cf. callosus

Several nannofossil zones are missing between the
early-middle Eocene found in 39,CC and the latest Pa-
leocene of 40,CC. Possibly these missing nannoplank-
ton zones (NP10/NP12) will be found in the samples
from the sections taken for shore-based studies.

Paleocene

Paleocene sediments were recovered in Sections 40,
CC to 50-2 (501.2-592.0 m). Nannofossils are rare to
abundant and poorly to well preserved.

The late Paleocene Zones NP8 and NP9 were recov-
ered in 40,CC to 43,CC. The Discoaster multiradiatus
Zone, NP9, occurs in 40,CC and 41,CC (501.2-509.7
m). Commonly present are:

Discoaster multiradiatus  Discoaster ornatus
Discoaster lenticularis Rhomboaster cuspis
Fasciculithus involutus  Ellipsolithus macellus
Toweius eminens

The Heliolithus riedeli Zone, NP8, occurs in 42,CC
and 43,CC (518.0-527.2 m). Typically present are:

Discoaster gemmeus Heliolithus riedeli
Fasciculithus involutus  Chiasmolithus bidens

The middle Paleocene Zones NP5 and NP6 are pres-
ent in 44,CC to 47,CC (536.3-564.4 m). The Heliolithus
kleinpelli Zone, NP6, occurs in 44,CC to 46,CC, as
indicated by the presence of:

Heliolithus kleinpelli Prinsius bisulcus
Fasciculithus involutus ~ Toweius eminens

The only occurrence of the Fasciculithus tympanifor-
mis Zone, NP5, was observed in 47,CC (564.4 m) with
poorly preserved:

Fasciculithus tympaniformis ~ Markalius astroporus
Zygodiscus plectopons Cruciplacolithus tenuis

The early Paleocene Ellipsolithus macellus Zone,
NP4, was not encountered in the core-catcher samples.

The Markalius inversus Zone, NP1, is present just
above the Cretaceous/Tertiary boundary at 50-2, 14 cm.
Commonly present and exceptionally well preserved are:

Markalius inversus Coccolithus pelagicus
Coccolithus crassus Thoracosphaera operculata
Thoracosphaera saxea  Zygodiscus sigmoides
Biantholithus sparsus

Reworked Maestrichtian nannofossils are also present.

Cretaceous/Tertiary Boundary

The Cretaceous/Tertiary boundary is well represent-
ed by nannofossils in Section 50-2 (593.0 m). The nan-
nofossils are moderately well preserved and common to
abundant. Table 4 shows the occurrences of nannofos-
sils at intervals sampled in Core 50, Section 2. They
reveal that the boundary, as far as can be judged by cal-
careous nannoplankton, lies between 14 and 53 cm in
Section 2. Paleomagnetic studies (Keating, this volume)
show a shift in polarity from normal above to reversed
below, presumably coinciding with the boundary event,
between 62 and 63 cm. Further shore-based studies
should reveal the precise location of the boundary in
terms of first occurrences of Tertiary nannoplankton.

Upper Cretaceous

Cretaceous calcareous nannofossils were encountered
from Core 50 down to Core 105, Section 4 (590.5-1098.5
m). Within Core 50, where the Cretaceous/Tertiary
boundary lies, the late Maestrichtian Micula mura Zone
with well-preserved nannofossils was found overlapping
the early Paleocene NP1 Markalius inversus Zone. Ei-
ther there was reworking of nannofossils by burrowing
animals or there is an actual overlap of the ranges.

Arkhangelskiella cymbiformis
Cribrosphaerella numerosa
Biscutum constans Microrhabdulus stradneri
Micula prinsii Nephrolithus frequens
Cylindralithus gallicus  Prediscosphaera spinosa

Micula mura
Zygodiscus spiralis

This assemblage is assigned to the upper Maestrichtian.
From 51,CC to 54,CC (607.5-629.9 m) there are abun-
dant Micula staurophora and Arkhangelskiella cymbi-
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Table 4. Occurrence of calcareous nannofossils at the Creta-
ceous/Tertiary boundary, Section 530A-50-2.

Tertiary Cretaceous
species species
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Sformis (large-sized specimens), but the diversity of the
assemblage is reduced because of poor preservation.

From 55,CC down to 63,CC (645.5-718.7 m), we
found Quadrum trifidum (= Tetralithus trifidus) which
is correlated with upper Campanian to lower Maestrich-
tian. Using calcareous microfossils, the Campanian/
Maestrichtian boundary is best marked by the extinction
of Broinsonia parca, which was found from 56,CC down
to 70,CC (650.2-784.3 m). On board ship the Campa-
nian/Maestrichtian boundary was tentatively assumed
to be within Core 56. This, however, is not in agreement
with subsequent paleomagnetic data indicating that the
base of the Maestrichtian lies between Cores 59 and 60.

The Ceratolithus aculeus Zone, which, according to
Thierstein (1976), ranges from middle to late Campani-
an, was found in 64,CC to 66,CC (729.5-742.7 m). The
base of the Broinsonia parca range zone seems to be in
Core 77,CC (856.5 m), indicating the base of the Cam-
panian. Below Core 77 no Broinsonia were encoun-
tered.

According to van Hinte (1970) the range zone of
Marthasterites furcatus, which at Hole 530A occurs
from 76,CC (845.0 m) down to 94-2 (1009.5 m), is mid-
dle Santonian to middle Coniacian, but most recent au-
thors (Perch-Nielsen, 1978; Thierstein, 1976; Sissingh,
1977) consider it to range from middle Santonian to the
base of the Coniacian. Micula staurophora, which first
appears in the upper Turonian, also has its lowermost
occurrence in Core 94,CC, so that it can be assumed
that there is a hiatus between 94-2 and 95,CC.

Mid-Cretaceous

Below 94,CC no representative of Micula or Quad-
rum was found. Gartnerago obliguum in 95,CC (1014.6
m) indicates an age of late Cenomanian or younger (ac-
cording to Perch-Nielsen, 1979).

Between Cores 96 and 105 only very reduced nanno-
plankton assemblages were found, with all the more del-
icate species destroyed by corrosion. In addition to Watz-
naueria barnesae, Lithastrinus floralis, Lithastrinus mo-
ratus, and Eprolithus apertior are common. The co-oc-
currence of species of the genera Eiffellithus and Predis-
cosphaera in Section 105-4 indicate the Eiffellithus tur-
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riseiffeli nannoplankton zone, which ranges from mid-
dle Albian to lower Cenomanian. No peak in abundance
was observed for E. turriseiffeli.

According to the ranges given by Perch-Nielsen
(1979), Eprolithus apertior ranges from upper Aptian to
lower Cenomanian. This species was found from Sec-
tion 97-3 down to 105-4 (1029.0-1098.5 m), whereas the
range of L. moratus, which was found in Core 96 and
Section 97-3 indicates upper Cenomanian to Coniacian.

On the basis of these ranges of L. moratus and E.
apertior, Cores 96 and 97 are considered Cenomanian,
those below as upper Albian to lower Cenomanian.

Hole 530B

Calcareous nannofossils recovered from Hole 530B
were for the most part common to abundant and mod-
erately to well preserved. Of the 48 core-catcher samples
studied (to 180.6 m sub-bottom), only two were com-
pletely barren of nannofossils: 17,CC and 22,CC.

Quaternary

Sediments from core-catchers 1 through 7 (0-27.8 m
sub-bottom) are Pleistocene/Holocene age, NN20/21.
Abundant and moderately well preserved assemblages
of nannofossils consist of Gephyrocapsa oceanica, Ge-
phyrocapsa sp., Crenalithus doronicoides, Helicosphae-
ra carteri, Coccolithus pelagicus, and Cyclococcolithus
leptoporus. The presence or absence of Emiliania hux-
leyi will be determined in shore-based studies with elec-
tron microscope.

The top of the Pseudoemiliania lacunosa (= Emilia-
nia ovata) Zone, NN19, is indicated by the highest oc-
currence of E. ovata in 8,CC (32.2 m). This zone contin-
ues through 29,CC (116.2 m). Characteristic in the as-
semblage are:

Emiliania ovata

Crenalithus doronoicoides
Helicosphaera carteri
Reticulofenestra pseudoumbilica

Gephyrocapsa oceanica
Coccolithus pelagicus
Cycloccolithus leptoporus

The assemblage is supplemented downcore with the
following highest occurrences within this zone:

Cyclococcolithus macintyrei  14,CC  58.6 m

Helicosphaera sellii 21,CC  88.0m

Emiliania annula 21,CC 88.0 m

Ceratolithus cristatus 29,CC 116.2m
Pliocene

The Plio/Pleistocene boundary is located between
29,CC and 30,CC (116.2 m and 118.2 m, respectively),
although the exact horizon is probably obscured by sedi-
ment debris flows.

In 30,CC the simultaneous first occurrences of Dis-
coaster brouweri, D. tamalis, D. variabilis, and D. sur-
culus, as well as Sphenolithus abies, indicate that the
upper Miocene and lower and upper Pliocene are tho-
roughly mixed. The remainder of the section to 48,CC
(180.6 m) is a mixture of these transported sediments.



Throughout this mixed interval are found common to
abundant assemblages of moderately to well-preserved
nannofossils. Included are:

Coccolithus pelagicus Helicosphaera carteri
Cyclococcolithus leptoporus Cyclococcolithus macintyrei
Reticulofenestra pseudoumbilica  Discoaster exilis

Discoaster asymmetricus Discoaster pentaradiatus
Discoaster kugleri Ceratolithus delicatus
Ceratolithus tricorniculatus

Diatoms and radiolarians also occur, especially in the
darker portions of sediment. They decrease in numbers
downhole until only rare sponge spicules are the sole si-
liceous fossils.

Foraminifers

The foraminiferal record of Holes 530 and 530A is
meager except for the Pliocene and younger sediments.
The sparsity of the Cretaceous record results from the
recrystallized condition of specimens, which disaggre-
gate during the preparation of samples, as well as from
the barren condition of the rock. The poor record of the
pre-Pliocene part of the Tertiary is the result of the ab-
sence of foraminifers in the sediments, apparently as a
result of deposition below the lysocline.

Hole 530

Quaternary

A sample from Core 1,CC (1.5 m) contains a Pleisto-
cene planktonic assemblage, including Globorotalia trun-
catulinoides. G. inflata is abundant, and many tropical
planktonic species are absent or reduced, as would be
expected from the location of the site in the Transitional
Province of Be, 1977.

Pliocene

Samples from Core 2 (115.5-125.0 m) lack Globoro-
talia truncatulinoides but contain some late Pliocene
species, including Globoguadrina altispira, Globigeri-
noides extremus, and Sphaeroidinellopsis subdehiscens
(s.1.). Globorotalia inflata is abundant, suggesting cor-
relation with the late Pliocene part of the Globorotalia
inflata Zone.

Hole 530A

Pliocene

Residues from Cores 1 through 3 (125.0-153.5 m)
contain both Globorotalia inflata and G. puncticulata,
indicating the upper Globorotalia puncticulata Zone of
the late Pliocene. Cores 4 through 7 (153.5-191.5 m)
contain G. margaritae as well as G. puncticulata, which
provides close correlation with the G. margaritae Zone
and the middle of the G. puncticulata Zone, of the early
Pliocene.

Miocene

Foraminiferal populations from Cores 8 through 20
(191.5-315.0 m) are small, infrequent, and poorly pre-
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served (etched, broken, and typically dominated by tiny,
simple globigeriniforms). Because of the G. margaritae
zone above and the G. fohsi Zone below, this interval
can be assigned to the late Miocene but cannot be corre-
lated more precisely with confidence; it may be in part
middle Miocene.

Infrequent samples from Cores 21 through 23 (315.0-
343.5 m) contain rare but definite Globorotalia fohsi
peripheroronda and abundant elements of the Globiger-
inoides sicanus-Praeorbulina glomerosa plexus, which
indicate respectively the G. fohsi peripheroronda and P.
glomerosa Zones of the middle Miocene.

The interval of Cores 24 through 29 (343.5-400.5 m)
was correlated with the lower Miocene because of the
presence of very rare Globigerinatella insueta (Samples
530A-24-1, 85-87 cm and 29-2, 25-27 cm), of infre-
quent, poorly preserved, but apparent Globorotalia sia-
kensis and G. kugleri, and, in lower cores, of large ?Glo-
bigerina tripartita.

Oligocene

The interval of Cores 30 through 36 (400.5-467.0 m)
was assigned to the Oligocene, but there is little evidence
of how much is actually of that age. The few samples
containing foraminifers in number are displaced popu-
lations, composed in the main of large, abraded, organ-
ic grains of apparent shelf origin. In these, the forami-
niferal populations are dominated by very large speci-
mens of the Globigerina linaperta group, such as G. tri-
partita, which are characteristic of the Oligocene but ap-
pear before and continue after the epoch. Species of
Catapsydrax are also prominent and have a similar
range. It seems that the planktonic fauna is displaced as
well as the megafossil grains. Very rare tiny specimens
of G. angulosuturalis and G. angioporoides were found
in Sample 503A-34-6, 14-15 cm.

Paleogene

The distribution of Paleogene planktonic foraminifers
is shown in Table 5. The interval from Cores 37 through
39 (467.0-495.5 m) contains rare and poorly preserved
Globorotalia aragonensis and G. bullbrooki, indicating
correlation with late early to middle Eocene (P8-10).

Cores 40 through 42 (495.5-524.0 m) yielded a few
very poorly preserved and consequently questionable G.
aequa, G. subbotinae, and G. velascoensis. Globigerina
linaperta is common in some samples. The assemblage
suggests late Paleocene-early Eocene (P6).

The interval of Cores 46 through 49 (552.5-590.5 m)
was assigned to the early-middle Paleocene (P1-P3) be-
cause of rare, persistent Globigerina triloculinoides. One
specimen of Globorotalia angulata, one of G. pusilla,
and one of Globigerina mckannai in sequence suggest
that the succession records the three zones.

Cretaceous/ Tertiary Boundary

Foraminiferal evidence of the Cretaceous/Tertiary
boundary is poor. Globotruncanids occur as high as
Samples 530A-49-1, 30-32 cm, but specimens of Globi-
gerina triloculinoides (Plummer) continue down to Sam-
ple 530A-50-1, 39-41 cm. One to three very poorly pre-
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Table 5. Distribution of selected planktonic foraminiferal species
for the Paleogene, Hole 530A.
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served specimens of globotruncanids occur in Sample
530A-50-4, 18-20 cm and infrequently in subsequent
samples down through Core 55. Benthonic specimens
are more frequent and numerous than planktonic speci-
mens in Cores 50 through 55, but they are rare to sparse
in all but a few samples (e.g., Sample 530A-51-2, 62-64
cm). The benthonic fauna is characterized by species
that continue into the Tertiary and is of little help in the
boundary problem.

Upper Cretaceous

The interval from Sample 530A-50-2, 10-14 cm
through Core 80,CC is Maestrichtian-Campanian. It is
distinguished by rare and infrequent, basic and simple
globotruncanids and a changing association of benthon-
ic forms. The most persistent globotruncanids are Glo-
botruncana arca (Cushman), G. fornicata Plummer, and
G. linneiana d’Orbigny. The most persistent benthonic
species are Aragonia ouezzanensis (Rey), Gyroidina di-
versus (Belford), Lenticulina velascoensis White, Nut-
tallides? sp., Nuttallinella? spinea (Cushman), Reussel-
la szajnochae (Grzybowski), Spiroplectammina dentata
(Alth.), and Valvulineria? whitei (Martin). Some other
benthonic and planktonic species occur only one or two
times but have chronostratigraphic significance, as will
be mentioned. (See Table 6 for distribution of selected
Cretaceous species.)

One or two poor specimens of Globotruncana contu-
sa (Cushman), G. gansseri Bolli, questionable Abathom-
phalus mayaroensis (Bolli), and Pseudotextularia defor-
mis (Kikoine) were found in residues from Cores 50
through 60, but no other evidence of Maestrichtian and
none of the Maestrichtian/Campanian boundary were
provided by the plankton.
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The lower boundary of this interval and of the Cam-
panian was chosen at 80,CC because of the overlying
appearance of Dicarinella asymetrica (Sigal), Globotrun-
cana elevata (Brotzen), G. stuartiformis Dalbiez, G.
ventricosa White, Planoglobulina glabrata (Cushman),
Aragonia ouezzanensis (Rey), Lenticulina velascoensis
White, Reussella szajnochae (Grzybowski), and Spiro-
plectammina dentata (Alth.). Some of these, such as G.
elevata and P. glabrata, are rare and are present in only
one or two samples from Core 79. Others, such as A. tri-
nitatensis and Reussella szajnochae, have variously re-
ported appearances which include some older than Cam-
panian. Nevertheless, the general aspect of the fauna is
Campanian.

The interval from Core 80 through Core 92 is Santo-
nian to Coniacian. It is distinguished by simple, double-
keeled marginotruncanids and varying benthonic forms.
The margintruncanids include Marginotruncana coro-
nata Bolli, M, pseudolinneiana Pessagno, M. concavata
(Brotzen), and M. sinuosa Porthault, of which all are
double-keeled forms. The benthonic fauna includes A.
materna kugleri Beckmann and Koch, Nuttallinella? sp.
(= Gyroidinoides conicus of authors), Osangularia po-
penoei (Trujillo), and Spiroplectammina chicoana La-
licker. The marginotruncanids are not very useful, ex-
cept for M. concavata, which is confined to the Conia-
cian and Santonian. However, the benthos and the in-
frequent, rare presence of Hedbergella flandrini Port-
hault indicate a maximum age of latest Turonian; the
persistent occurrence of A. materna kugleri through
most of the section is also persuasive.

The interval from Core 93 through Core 95 contains
foraminifers of contradictory implications. The bicari-
nate marginotruncanids continue through this interval
to Sample 530A-95-2, 9-10 cm. However, M. concavata
and H. flandrini were not seen, nor were the helpful
benthonic species of the overlying interval, with the pos-
sible exception of S. chicoana. Moreover, the promi-
nence of Dorothia filiformis (Berthelin), Pseudoclavuli-
na gaultina (Morozova), and Schackoina cenomana bi-
cornis Reichel (not to be confused with S. multispina)
give the faunules an aspect of the Cenomanian, or old-
er. Of course, these may be reworked specimens; alter-
natively, the marginotruncanids could be from cavings.
Possibly both reworking and redrilling have affected
residues of a short, erratically interrupted sequence, as-
signed herein to ?lower Turonian, representing a sedi-
mentary gap widely reported for the South Atlantic (Sli-
ter, 1977, p. 531).

Lower Cretaceous

The interval from Core 96 to the bottom of the sedi-
mentary succession in Core 105 is distinguished by an
extreme rarity of planktonic species and dominance of
benthonic species. Neither the plankton nor the benthos
provides detailed correlation, but the benthonic species
are definitely of Lower Cretaceous aspect, and more of
the Albian than of the Aptian. Except for one or two
specimens elsewhere, the planktonic fauna is known on-
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Table 6. Distribution of selected species for the Cretaceous, Hole 530A.
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ly from Sample 530A-104-2, 40-42 cm, in which a nar-
row assemblage of hedbergellids occurs: H. delrioensis
(Carsey), H. planispira (Tappan), and H. simplex (Mor-
row). The specimens appear to have come from a turbi-
ditic foraminiferal calcarenite.

The pale red claystones of this interval contain rare,
primitive, agglutinated quartzose species, such as Am-
modiscus, Bathysiphon, Glomospira, Hyperammina,

and Trochammina, Similar faunas and sediments have
been reported (Krasheninnikov, 1973, 1975; McNulty,
1979) and interpreted as deposits situated well below the
carbonate compensation depth (Arthur and Natland,
1979).

Light gray claystones and lamina of calcarenite yield-
ed common to abundant benthonic species from four
samples. This fauna is characterized by large, smoothly
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finished agglutinates, relatively diverse but individually
rare displaced lagenids, narrowly diverse pleurostomel-
lids, and narrowly diverse cassidulinids. Conspicuous
among the agglutinates are: Ammosphaeroidina sp.,
Arenobulimina sp., Dorothia gradata (Berthelin)?, and
Pseudoclavulina gaultina (Morozova). The hyaline spe-
cies are general and conservative forms (e.g., Gavelinel-
la berthelini (Keller), Gyroidina? mauretanica Charbon-
nier, Lingulogavelinella sp., and Pleurostomella obtusa
Berthelin). Typically, they occur as a few specimens in
one or two of the samples; the total fauna is larger than
that from one sample, but they are, as a group, indica-
tive only of late Early Cretaceous.

It should be noted that radiolarians are common to
abundant at several horizons of this interval. Their abun-
dance appears to coincide with olive greenish gray clay-
stones and, typically, with rarity or total absence of for-
aminifers. Inoceramid prisms occur in several samples
of this interval. Their occurrence coincides with com-
mon foraminifers in two cases but does not in others.

No coincidence of biogenic grains and dark gray-
black claystones was observed. Foraminifers were absent
from the black claystones of Cores 97 and 98, although
pyritized radiolarians were found. However, the best
preserved and most abundant planktonic specimens of
the Mesozoic came from the black claystones of Sample
530A-88-3, 120-122 cm.

About 25% of the 148 samples from the Mesozoic of
Hole 530A yielded relatively common (0.2 ¢cm? speci-
mens from 10 cm? sample) foraminifers. The infrequen-
cy results in part from (1) recrystallization and indura-
tion, such as is found in Cores 50 through 60; in part
from (2) diagenetic dissolution and rupture from treat-
ment-swelling volcanogenic clays, such as occur in Cores
65 through 75; and in part from presumably both pre-
and post-depositional dissolution, such as occurs
throughout the samples. )

Populations are dominated by species resistant to dis-
solution, such as certain agglutinates and cassidulinids.
Planktonic forms are infrequent, poorly preserved, and
typically rare when present. Reworking is common, and
the actual age is indicated by the younger component.
When the latter is represented by one to four specimens
of one to three species, the question of redrilled cavings
arises.

It is not possible to correlate with planktonic forami-
niferal biozones, although the gross distribution of glo-
botruncanids and marginotruncanids was useful, as has
been noted above. The relative persistence and range of
certain benthonic forms combine with the marginotrun-
canids to allow approximate correlation with Cretaceous
stages.

The rarity of planktonic forms, the pervasive condi-
tion of severe dissolution of all forms, the low taxonom-
ic diversity, and the extent of primitive, quartzose, agglu-
tinated benthos suggest deposition below the foraminif-
eral lysocline and close to the CCD. The dominance of a
few basic, double-keeled forms among both the margi-
notruncanids and the globotruncanids suggests relative-
ly cold and high latitudinal paleotemperatures of sur-
face waters.
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Hole 530B

Hole 530B was piston-cored from the seafloor to 180.6
m (Cores 530B-1.through 50). Samples vary from Pleis-
tocene to late Miocene in age. The Transitional Prov-
ince aspect (Bé, 1977) encountered in Hole 530A contin-
ues and is emphasized through the absence of the Glo-
borotalia puncticulata-G. inflata sequence and the G.
miozea plexus (Jenkins, 1978).

Quaternary

Globorotalia truncatulinoides and, less commonly,
G. tosaensis occur through Core 8, below which they are
infrequent and rare. However, they persist through Core
29. Globoquadrina altispira, Globigerinoides extremus,
and Globorotalia puncticulata occur just below this
level, suggesting placement of the Pliocene/Quaternary
boundary at Core 30,CC (116.2 m) and correlation of
the interval with the Globorotalia inflata Zone (Jenkins,
1978).

Pliocene

Below Core 29 foraminiferal occurrence is erratic and
contradictory, suggesting repeated reworking. However,
Globorotalia inflata was not found below Core 39, sug-
gesting a boundary of the G. puncticulata Zone at the
horizon of Cores 39-40. Good G. margaritae occur at
several horizons, such as Cores 33, 36, 40, and 46. If
Core 40 is accepted as the top of the G. puncticulata
Zone, the occurrence of G. margaritae in Core 46 and
below would correspond to the G. margaritae Zone of
the early Pliocene and the shallower occurrences would
be a result of reworking.

ACCUMULATION RATES

To calculate accumulation rates, sedimentation rates
for stratigraphic intervals of known duration were de-
termined by dividing the thickness of sediment by the
time required for its deposition. The proportion of solid
phase in each stratigraphic interval was estimated from
wet-bulk density data obtained by GRAPE or gravimet-
ric techniques. Multiplying the proportion of solid phase
by its density (2.7) yields the total accumulation rate, ex-
pressed in g/cm? m.y. The average proportions of
CaCO;, opal, and C,,, within each interval were deter-
mined by averaging carbonate bomb measurements,
smear slide estimates, and CHN analyzer results, respec-
tively; when multiplied by the total accumulation rate
these yield the partial accumulation rates for the biogen-
ic components. The results are given in Table 7.

The most critical part of the calculation of accumula-
tion rates is the determination of the length of time dur-
ing which a given thickness of sediment was deposited.
Errors can be introduced by biostratigraphic uncertain-
ties and by inaccurate calibration of the time scale. The
calcareous nannoplankton biostratigraphy has been used
to divide the stratigraphic section into intervals, with the
magnetic polarity time scale used to determine stage
boundaries where the biostratigraphic zonation is poor-
ly defined. The base of a zone is placed in the middle of
a core if the defining criterion was found in one core



catcher and not in the adjacent one. Where biostrati-
graphic determinations are known from core sections,
smaller interpolations have been made.

The age of the base of each calcareous nannofossil
zone is that given by Vincent (1977) for the Neogene,
and by Hardenbol and Berggren (1978) for the Paleo-
gene. We have used stage boundaries and ages of Obra-
dovich and Cobban (1975) for the Cretaceous. The high-
est and lowest occurrence levels of calcareous nannofos-
sil species presented by van Hinte (1978) were taken
from Roth (1973) and have been significantly revised by
Thierstein (1976), Sissingh (1977) and Perch-Nielsen
(1979). Thierstein (1976) used the Obradovich and Cob-
ban time scale with the modification that the base of the
Turonian was placed at 91 m.y. rather than 89.5 m.y.
Perch-Nielsen (1979) followed Thierstein’s time scale.
We have correlated the highest and lowest occurrences
of calcareous nannofossils given by Thierstein (1976),
Sissingh (1977), and Perch-Nielsen (1979) with the origi-
nal Obradovich and Cobban time scale. For calculating
sedimentation rates, we have chosen the position of low-
est and highest occurrence horizons indicated by Perch-
Nielsen whenever possible, and paleomagnetic bound-
aries when the nannofossil assemblages are ambiguous.

ORGANIC GEOCHEMISTRY

One of the major objectives of Leg 75 was to investi-
gate the Cretaceous organic-rich black shales in the An-
gola Basin. Important aspects of this investigation in-
cluded identification of the organic-rich layers by CHN
analysis and evaluation of organic matter character by
Rock-Eval pyrolysis. In addition, analysis of low-mo-
lecular-weight hydrocarbons (C,-Cs) was done to pro-
vide evidence of biogenic and thermogenic alterations of
organic matter.

At Site 530, CHN analyses were done on 157 sam-
ples. These data are given in Table 8, which also shows
the percentage of carbonates, atomic C/N ratios, and
averaged values from each of the eight sediment litho-
logic units at this site. Units 1 and 2 are composed of pe-
lagic clays, turbidites, and debris flows and have rela-
tivey high organic carbon contents. The C/N ratios of
organic matter in these units are fairly uniform and
close to values typical of continental margin sediments
(Goodell, 1972). Units 3 through 7 are organic-lean. The
organic carbon contents of sediments are similar to the
0.2% found representative of surficial marine sediments
by Degens and Mopper (1976). Within Unit 8, black
shales averaging 5.17% organic carbon are interbedded
with carbon-poor claystones.

Rock-Eval data are summarized in Table 9 and reflect
the concentrations of organic carbon in these sediments.
Units 1 and 2 have high S, values, whereas the values of
Units 3 through 7 are low or below detection limits.
Black shale layers within Unit 8 have very high S, values
and the intervening organic-lean claystones gave low S,
responses.

In contrast to the marked differences in organic car-
bon content and Rock-Eval values of the various litho-
logic units of Site 530, gas concentrations were uniform-
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ly low throughout these sediments. No methane was de-
tected, indicating little biogenic or thermogenic gas evo-
lution from the organic-rich sediments in Units 1, 2, and
8. Small increases in gas quantities were found in black
shale layers.

The sediments from Site 530 indicate that two of the
sedimentary intervals merit consideration as potential
source rocks: the Pleistocene to uppermost Miocene
(Units 1 and 2) and the early Santonian to upper Albian
black shales (Unit 8). Although the thermal maturity of
both is too low to have generated significant amounts of
free hydrocarbons, they are of considerable interest to
organic geochemistry.

Within Unit 2 (late Miocene to Pleistocene) organic
carbon contents increase from the low values of ca.
0.3% that typify Units 3 and 7 to ca. 3%, a value char-
acteristic of Unit 1. This increase in the organic carbon
content through Unit 2 may reflect a higher input of or-
ganic matter arising from the development of high pro-
ductivity in the overlying water column as a result of the
onset of upwelling in the region during the late Miocene.
In contrast, the low organic carbon contents of litholog-
ic Units 3 through 7 (late Miocene to early Santonian)
probably principally reflect an extended period of low
productivity and poor preservation of organic matter.

The overall pattern of organic carbon increase during
the Miocene and subsequent decrease from a late Plio-
cene maximum is shown in Figure 41. The lack of change
in C/N ratios indicates little change in character of the
organic matter. Considerable fluctuation of organic car-
bon content occurs throughout Units 1 and 2 at intervals
of about 40,000 years. These may reflect short-term
changes in upwelling intensity and orientation of the
Benguela current, as well as variations in conditions
causing organic matter preservation.

Sediments from Units 1 and 2 contain predominantly
marine-derived organic matter. Oil potentials are fairly
high for such young sediments and are somewhat com-
parable with the values obtained for Messinian samples
from the Mediterranean Sea (Deroo et al., 1978).

In lithologic Units 1 and 2, the organic matter is as-
sociated with turbidites and debris-flow deposits. Its
marine character and the proximity of the upwelling off
Namibia indicate that the organic matter is closely re-
lated to the history of this high productivity area. The
fact that the organic carbon contents and the S, values
increase dramatically in the late Miocene agrees with
Siesser (1980), who presents evidence from Site 362 to
suggest a late Miocene age for the initiation of the up-
welling system.

Detailed study of sedimentary sequences and of dif-
ferent lithologies shows some variability in the distribu-
tion of organic matter within these upper units. Units 1
and 2 consist mainly of cyclic interbeds of pelagic fora-
minifer-nannofossil oozes and diatomaceous turbidites.
It appears that most of the organic matter occurs in the
turbidite layers.

Little or no gaseous hydrocarbons were found in sed-
iments from either Hole 530A or Hole 530B, indicating
either that little generation has occurred or that any
gases formed have diffused away. In view of the imma-
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Table 7. Interval sedimentation and accumulation rates at Site 530.

Sub- Total
bottom Interval Wit -biilk density® accumulation
depth Base of Age thickness Duration Sedimentation ‘o PUK QEISIY?  poogity rate
Core  Section {m) zone/stage (m.y. ago) (m) (m.y.) rate (m/m.y.) N X Sx (o) (g,«"n:rnl2 m.y.) X 102
Hole 530B
30.0 0.45 66.7 2 1.33 0.17 80.6 34,92
8 M 30.0 NN20 0.45
87.2 1.25 69.8 12 141 0.10 75.9 45.39
30 M 117.2 NNI19 1.7
12.6 1.3 9.7
Hole 530A
7 1.69 0.09 59.4 10.58
1 M 129.8 NNI16 3.0 Gravimetric
66.5 1.4 47.5 5 1.14 62.6 47.97
8 M 196.3 NNI3 4.4
9.5 1.4 6.8 2 1.41 60.0 7.34
9 M 205.8 NNI2 5.8
57.0 4.2 13.6 18 4.1 61.7 14.03
15 M 262.8 NNI11 10.0
24.5 0.6 40.8 4 7.6 63.2 40.57
18 1 287.3 NNIO 10.6
51.5 1.9 27.1 15 2.1 55.7 32.43
23 M 138.8 NN7 12.5
15 3 122.5 16.5 7.4 30 3.2 57.3 8.53
37 2 461.3 NP24 29.0
37 2 11.6 19.3 0.6 2 17.7 46.5 0.87
37 ce 472.9 NPI1S 48.3
4.4 0.6 T3 1 — 25.0 14.78
38 1 477.3 NP14 48.9
18 1 1.1 3.0 0.4 2 6.4 45.5 0.59
8 cc 478.4 NP12 51.9
39 cc 15.7 0.8 19.6 3 18.5 48.3 27.36
40 3 4941 NPI11 52.7
40 3 59 3.5 1.7 1 — 42.0 2.66
40 4 500 NP9 56.2
0 2 17.4 0.4 43.5 6 16.0 37.8 73.05
4 cc 517.4 NP8 56.8
16.9 0.7 24.1 5 17:1 44.0 36.44
44 1 534.3 NP7 57.5
44 1 1.4 0.5 2.8 2 11.3 45.0 4.16
44 cc 535.7 NP6 58.0
40.6 0.7 58.0 8 19.0 379 97.25
48 M 576.3 NPS 58.7
9.5 4.5 2.1 3 129 31.3 3.91
49 M 585.8 NP3 63.2
5.5 0.5 11.0 —_ — (35) 19.31
50 1 591.3 NP2 63.7
1.25 1.3 1.0 — — (35) 1.68
50 2 592.5 NP1 65.0
8.8 1.6 5.5 2 14.9 37.5 9.28
51 M 601.3 M. 66.6
mura 41.3 1.0 41.3 11 10.2 35.4 72.04
55 M 628 rﬁéif 67.6
5 i Siid Masstrichtian il 42.7 2.4 17.8 11 13.7 31.5 32.92
; (mag) !
42.8 2.0 21.4 14 10.3 3as 38.42
4 M 728.3 Q. ] 72.0
tnc‘ﬁ N 28.5 2.4 11.9 2 8.5 320 21.85
T M 756.8 - 74.4
" 128.2 3.6 35.6 4 9.5 404 57.28
80 B ggs.0  Campanian 78.0
(mag) 17 8.0 14.6 46 95 334 26.25
94 2 1002 mag 87.0
0 5.0 0 — — — 0
94 2 1002 —_ 91.0
100.8 11.0 9.2 38 7.0 33.2 16.59
108 B 1102.8 — 102.0

Note: M = middle; B = bottom.
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Table 7. (Continued).

SITE 530

CaCO3 Opal Corg Nonbiogenic
CaCO3 (%) accur:l;:iation Opal (%) accm::tl{l:alion Corg () accur;mtleanon accur::ln]eatlon
N X Sy (Bf’cmz m.y.) X 102 N X Sx (g;"c:m2 m.y.) X 102 N X Sy (gx’l:m2 m.y.) X 102 (gf’cmz m.y.) X 102
18 389 213 13.58 33 252 182 8.80 12 268 1.09 0.94 11.6
37 149 174 6.76 45 436 209 19.79 17 364 111 1.65 17.2
15 313 220 3.31 27 9.7 16.1 1.03 6 1.89 0.62 0.20 6.04
17 349 232 16.74 22 6.6 145 3.17 4 1.8 0.75 0.89 27.17
2 370 2.2 2.72 5 j2 6.6 0.23 2 203 037 0.01 4.38
27 358 21.2 5.02 2 0.5 0.7 0.7 6 082 0.39 0.11 8.2
6 227 225 9.21 == — — — 1 046 — 0.19 3.7
14 06 04 0.19 = - — o 4 030 0.13 0.10 32.14
36 51 188 0.44 = — — - I 029 0.20 0.02 8.07
3 273 465 0.24 = — — — 1 025 = 0 0.63
2 1.5 2,12 0.22 = — — — - = — — 14.56
2 775 134 0.46 == — — — - = — — 0.13
1 19.0 — 5.20 — — — — 1 043 — 0.12 22.64
2 310 311 0.82 — = = — — —_ — - 1.84
5 56.0 358 40.91 — = == - 1 036 — 0.26 31.88
3 293 431 10.68 = = = — A — P 25.76
2 85 106 0.33 — — — —_ 1 0.5 — 0.02 3.81
4 468 443 45.51 —_ == = = 2 028 O 0.27 51.47
= = = 0.20 = — = — 1 025 — 0.01 3.70
1 49.0 — 9.46 — — s — — = — 9.85
2 285 219 0.48 — — == — 2 0.13 0.008 0.0 1.20
3 277 269 2.57 — o= — — 1 0.09 — 0 6.71
8 242 30. 17.43 - - - - 3 032 0.23 54.38
10 30.0 26.5 9.88 = = — — 2 03 017 0.10 22.94
11 273 16.0 10.49 — == = — 3 019 007 0.07 27.86
1 37 — 8.08 = — — — -_— = - — 13.77
39 208 19.0 11.46 == == — — 5 023 0.09 0.13 45.69
58 19.1 20.8 5.01 - = = - 19 3.1 447 0.81 20.43
- — - 0 I — = - i - e L
60 123 196 2.04 = e — - 56 235 3.02 0.39 14.16
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SITE 530

Table 8. Organic geochemical measurements, Site 530.

Table 8. (Continued).

Sample Percent  Percent
Unit Age (interval in cm)  CaCOj3 Cl;,rs
Hole 530B
1-1, 46 62 1.33
1-2, 52 36 2.41
2-1, 70 31 3,78
23,70 55 1.99
32,85 34 1.64
3-3, 85 12 4,58
4-1, BS 14 2.77
4-3, 110 32 3.10
6-1, 105 23 3.7
7-2, 50 76 0.79
7-3, 20 20 3.3
Holocene to 8-2, 71 31 3.21
la Pleistocene 9-1, 66 13 2.51
9.3, 14 14 3.85
10-1, 87 21 3.43
10-3, 74 6 3.82
11-1, 70 13 397
11-2, 61 7 4.54
11-3, 30 4 3.69
12-2, 78 7 4.53
12-3, 29 11 4.81
14-3, 27 53 1.67
18-1, 100 <l 34
1b Pleistocene 20-2, 40 <1 4.48
212, 9 12 2.1
23-1, 103 <1 6.21
25-1, 95 <1 2.86
26-2, 126 <1 2.62
27-2, 40 3 3.39
Mean values, 29 samples 3.24
33-2, 118 43 1.62
43-2, 112 13 1.80
44-1, 145 5 1.51
44 CC 27 9 1.30
Hole 530
2-2, 52-54 5 2.24
Hole 530A
1-1, 92-94 47 2.08
5-5, 27-29 15 1.95
6-2, 128-130 5 1.98
Pleistocene to 7-2, 5-8 1 0.84
2 late Miocene 7-6, 54-56 16 2.63
8-5, 12-14 6 1.76
9-1, 102-104 22 1.02
10-1, 27-29 28 2.29
11-5, 95-97 9 0.92
12-5, 52-54 5 1.10
13-2, 67-69 34 1.23
14-1, 91-93 34 0.30
14-3, 91-93 46 0.36
15-4, 45-47 1 0.46
Mean values, 19 samples 1.79
18-3, 42-44 <1 0.27
194, 30-32 <1 0.26
21-4, 24-26 <1 0.19
22-6, B1-83 <1 0.49
25-3, 87-89 <1 0.21
26-3, 48-50 <1 0.25
27-7, 35-37 <1 0.23
28-1, 90-92 <1 0.22
24-3, 75-77 <1 0.07
late Miocene to 30-4, 124-126 <] 0.53
3 Oligocene 31-2, 76-78 <1 0.26
33-2, 5-7 <1 0.12
34-2, 90-92 <1 0.22
34-2, 49-51 <1 0.79
35-1,7-9 <1 0.30
Mean values, 15 samples 0.29

C/N

15.2
10.4
1.7
17.5
12.0
12.1
13.1
13.8
13.7
13.7
14.4
14.4
13.3
13.4
13.6
13.9
13.9
13.8
13.8
13.9
13.6
12.9
13.9
13.9
11.8
14.0
12.4
12.1
13.7

13.4
13.4
12.7

11.4
9.8

12.3

__-_
CCoGCooR
£ 00 Lh B = WD =

——
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00 = Lh o= LA LD DO O

\AG\:
B

Sample Percent  Percent
Unit Age (interval inem) CaCO3  Cgrg C/N
Hole 530A (Cont.)
37-3, 67-69 <1 0.25 |
40-1, 42-43 9 0.43 10.2
41-1, 100-101 <1 0.36 12.4
Eocene to 42,CC 2 0.27 8.1
4 Maestrichtian 44.2, 44-45 1 0.50 T
47-1, 103-105 11 0.28 7.8
48-2, 19-20 5 0.28 10.1
49-1, 49-50 12 0.25 T
50-2, 12-14 13 0.19 7.4
50-2, 55-57 44 0.07 53
50-4, 21-22 57 0.09 7.7
Mean values, 11 samples 0.27 8.4
51-5, 119-121 8 0.35 6.0
52-1, 60-61 1 0.30 14.4
53-2, 70-71 12 0.32 9.1
55-3, 26-27 29 0.14 7.6
57-2, 84-85 9 0.42 15.0
Maestrichtian to 58-1, 89-90 4 0.16 10.8
5 late Cam- 59-2, 24-25 3 0.18 13.2
panian 60-2, 112-114 26 0.24 15.1
61-1, B7-88 6 0.24 5.4
63-3, 62-64 11 0.11 8.2
64-1, 53-54 24 0.22 9.1
68-2, 95-96 <1 0.26 15.2
Mean values, 12 samples 0.25 10.8
6 Campanian 71-2, 50-52 19 0.15 15.5
Campanian to 75-4, 22-23 1 0.37 21.2
7 Coniacian 76-1, T0-71 1 0.15 15.3
77-3, 134-135 23 0.24 17.3
84-2, 117 41 0.19 13.7
85-2, 6-7 8 0.21 9.0
86-4, 145-147 4 0.28 14.6
86-5, 31-32 <] 1.28 20.6
86-5, 33 <1 202 213
86-5, 36 <1 0.25 10.4
Mean values, 9 samples 0.55 15.9
87-1, 37 <1 5.37 24.0
87-1, 83 <1 1.31 20.2
87-3, 83-85 <1 0.25 9.4
87-4, 105 <1 6.22 23.2
874, 118 <1 0.16 7.3
88-1, 65-66 78 0.11 13.4
88-3, 33 <1 9.7 24.7
88-3, 90 <1 2.84 249
Coniacian to 89-1, 34 15 9.6 28.9
8 Albian 90-3, 86-87 3 16.5 36.5
90-3, 99-100 11 0.62 18.6
91-4, 45 <1 1.19 15.9
93-1, 40 <1 0.95 14.1
93-2, 35 <1 0.18 10.1
93-3, 45 <1 0.11 7.0
93-3, 83-84 4 0.83 32.5
94-1, 42-43 <1 12.27 34.5
94-2, 11-12 <1 0.35 18.6
95-4, 101-102 <1 0.22 6.0
95-5, 28-29 <1 1.73 30.4
96-2, 118-119 34 0.11 10.8
96-4, 29-30 <1 1.79 25.9
96-4, 40-41 9 0.39 28.4
96-4, 61-62 <1 5.82 26.4
96-6, 88 <1 2.10 279
97-3, 59-60 <1 7.29 32.1
97-4, 56 <1 8.04 31.6
97-4, 87 <1 0.17 8.7
97,CC <1 7.66 30.9
98-2, 60 <l 0.28 10.7
98-2, 69 <1 1.44 24.1
98-3, 92 2 B.57 30.2
98-3, 110 <1 0.47 18.0
99-1, 107 <l 0.23 13.0
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Table 8. (Continued).

Table 9. Rock-Eval data, Site 530.

SITE 530

Sample Percent  Percent

Unit Age (interval in cm) CaCO3 Corg C/N

Hole 530A (Cont.)

99-2, 67 76 0.08 10.6
99-5, 70 <1 1.73 233
99-5, 86 <1 0.38 10.2
100-1, 85 <1 0.28 11.3
100-1, 99 <1 1.92 231
101-2, 8 <1 0.93 142
101-2, 17 26 0.48 17.2
101-2, 21 <1 5.08 285
1014, 36 21 1.31 37.1
101-4, 55 40 0.08 10.4
102-1, 149 <l 1.16  18.5
102-3, 120 <l 1.73 228
102-3, 130 11 045 204
103-4, 85 <1 770 30.2
103-6, 22 <1 0.16 10.5
104-2, 141 3 0.41 11.7
104-3, 0-1 <1 521 29.0
104-4, 91 <1 047 17.1
104-4, 123 <1 0.18 113
104-5, 61 3 0.57 23.1
105-1, 23-24 <1 0.23 12.4
105-2, 139-140 <1 5.28 28.2
105-4, 9-10 6 360 300
105-4, 35-36 <l 0.16 9.4
105,CC (3-4) <1 0.15 8.3
Mean values, 26 black shales 5.17 259
16 N7 black shales 713 27.
10 N3-Ng black shales 2.55 24.1
23 green claystones 0.41 15.7
8 red claystones 0.38 10.6

ture character of the sedimentary organic matter, it is
likely that gas generation has not yet become important.
The low-level bacterial activity in the sediments from
Hole 530B may result from a combination of water
depth (4600 m) and sediment disruption resulting from
slumping and turbidity flows.

Sediments rich in organic matter containing up to
16.5% organic carbon are present within Unit 8. These
high values of organic carbon occur in black shale layers
(average 5.2% organic carbon). Coniacian-early San-
tonian black shales (those above 1005 m) appear to be
usually richer in carbon than are those of Albian-Ceno-
manian age (Fig. 42).

There is a marked contrast between the organic car-
bon contents of black shales and the other lithologies
(green claystones, red claystones, etc.), which generally
contain less than 1% organic carbon. The darker black
shales (color N,) possess markedly higher organic car-
bon contents than do their lighter counterparts (color
Nj, Ny, etc), suggesting a relationship between the or-
ganic richness of these shales and their color.

Considerable scatter exists in the C/N data in Unit 8.
In general the higher values are associated with the
black shales (mean 26.7) whereas the other lithologies
possess C/N ratios with averages between 10 and 15.
Such variation suggests that the fluctuations in the car-
bon content of these sediments are the dominant factor
determining the C/N ratio, with their nitrogen contents
markedly less influential.

Where S, and S; Rock-Eval values were available
with organic carbon data, the hydrogen index (HI) and

HI

01

Sample 51 S 83 M Percent
(interval in cm)  (mg/100 g sed.) T(°C) Sz (mg/100 g sed.) Corg
Hole 530

1,CC —_ 180 467 39

2-2,53 — 571 276 406 255 123 2.24
2-3, 87 — 324 346 402

2-6, 34 — 45 204 397

2,CC —_ 548 360 402

Hole 530A

1-1, 92-94 — 184 280 399 88 134 208
1,CC — 475 254 406

2,CC — 36 299 405

4,CC — 82 268 395

5-5, 26 — 395 360 393 202 184 1.95
5,CC - 85 213 397

6-2, 128-130 — 533 240 409 268 121 1.98
6,CC — 47 181 403

72,13 —_— 248 145 414 295 173 0.84
7,CcC —_ 156 239 405

8-5, 12-14 — 372 242 399 162 106 2.29
8,CcC — 183 258 398

9-1, 105 _ 344 334 414

9,CC - 176 405 403

10-1, 30 — 174 375 400 170 368 1.02
10-2, 5 - 135 174 396

10,CC —_ 88 381 394

11,CC - 101 282 396

124, 143 — 184 217 397

12-5, 52-54 — 148 205 399 135 186 1.10
12,CC —_ 111 352 395

13-2, 67-69 - 168 285 398 137 232 1.23
13,CC — 127 312 398

14-1, 91-93 — 34 179 394 113 597 0.30
14-3, 91 -_ 46 140 395 126 386 0.36
15-4, 45 — 68 174

16,CC — 47 130 396

17,CC - 57 176 396

18,CC — 33 19 398

19,CC —_ 27 53 399

20,CC — 8 54 401

21.0C —_ 3 55 397

22,CC — 17 135 400

24-3, 62 —_ 11 25 457

24,CC -_ 29 54 410

25,CC — 35 45 410

26-5, 50 - 49 38 401

27,CC — 44 46 396

28-6, 62 - 39 37 403

i0,CcC - as 31 410

i1,cC — 105 20 405

32,CC - 105 24 410

33,CC - 90 13 408

34,CC — 37 27 412

35,CC - 82 42 405

37,CC . 105 —_

38,CC — — 120 —

39,CC —_ — 102 _

40-1, 43 — 5 23 _ 12 53 0.43
40,CC —_ —_ 120 —_

41,CC — - 117 —_

42,CC — — 117 —

432 — — 112 —

43,CC —_ — 127 —

44-1, 100 — 42 4 —

44-2, 44-45 — 43 39 —_

44 CC — 45 30 399

45,CC — 67 32 420

46-1, 10 —_ 14 35 —_

46,CC — - 102 —

47,CC — —_ 55 —

48-1, 60 — — 96 —_

48-2, 51 —_ 18 127 -

48,CC — 30 92 —

49.CC — —_ 50 _

50,CC — - 20 —

51-5, 119-121 — — 110 — — 314 0.35
51,CC — — 152 -

52,CC — — 149 —

53,CC — — 133 -

54,CC — — 166 -

55,CC — — 137 -

56,CC — — 130 —_
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SITE 530

Table 9. (Continued).

Sample S1._ _S2 S HI ol Percent
(interval in cm)  (mg/100 g sed.) T(°C)Sz (mg/100gsed.) Corg
Hole 530 (Cont.)

57-2, B4-85 - — 150 —

57,CC —_ —_ 163 -

58,CC — —_ 197 —

59,CC -_ 11 90 416

60,CC — - 158 —_

61-1, B7-88 — —_ 130 —_

61,CC —  — 10 —

62,CC s AT .

63,CC - — 94 —

64-1, 53-54 T 60 — — m 0.22
64,CC — = 4l —

65,CC — — 43 —_

67,CC - — 45 —

68,CC — - 93 -

69,CC — - 140 _

70,CC - — 45 —

71,CC - — 61 —

72,CC — —_ 32 —

73-4 Bottom — — I8 -

74-2 Top — — 45 —

75-4, 22-23 -_ —_ 51 —_ — 138 0.37
15,CC — —_ 64 —_

76,CC - — 54 —

77,CC - _ 88 —

78,CC — — 69 -

79,CC — — 79 -

80,CC — —_ 119 -

81,CC — —_ 130 _

82,CC — - 57 —

83,CC —_ — 41 —

84,CC = B 84 =

86 Top — — 39 —_

86,CC — — kT —

87-1, 60 80 10430 392 411

87-3, 122 — 2374 208 417

B7-4, 105 - 1272 197 423 205 32 6.20
87,CC — —_ 66 —

88,CC — - 120 —

89,CC — — 58 -

90-3, B6-87 20 14445 296 404 875 18 16.5
90,CC 3 906 79 422

91,CC —_ — 38 —

92,CC — —_ 41 —_

94,CC — — 51 —

95,CC 18 2596 108 418

96-6, 88 18 213 78 —_ 101 37 2.10
96,CC 3 619 58 4.

974, 56-57 - 3363 490 — 418 61 8.04
97,CC 14 4376 163 417 571 21 7.66
98-1, 92-93 6 1115 364 407

98-3, 92-93 - 3481 227 — 406 26 8.57
98-3, 110-111 — 6 75 — 13 160 0.47
98,CC — — 51 -

99,CC — 32 5 -

100-1, 99-100 —_ 260 79 - 135 41 1.92
100-2, 107-108 — 45 123 407

100,CC - 133 —

101-3, 24-25 6 116 428

102-2, Top 19 2326 118 417

102-3, 124 21 392 182 427

102,CC — - 48 —_

1034, 85-86 _ 3709 402 — 522 57 7.10
103,CC — - 188 —

104-3, 0-1 - 2241 214 — 430 41 5.21
104-5, 62 2 35 70 4. 59 119 0.57
104,CC — — 24 —

105-2, 139-140 — 2581 257 —_ 489 49 5.28
105-3, 103 37 3592 212 413

105-4, 3-5 29 1457 95 423

105,CC —_ 15 55 408 100 367 0.15
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Note:— = response below detection limits.

oxygen index (OI) were determined and the results plot-
ted in an HI versus OI diagram (Fig. 43). These results
show that the black shales from Unit 8 possess predomi-
nantly type II organic matter, reflecting a dominant
contribution of marine-derived organic material. This
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Figure 41. Downhole profiles of organic carbon contents and C/N ra-
tios for upper 300 m of Site 530 sediments.

predominantly marine origin for the organic matter as-
sociated with the black shales has been verified by sub-
sequent lipid and kerogen analysis. However, there is a
wide diversity in the hydrogen index (100 to 850) of the
black shale samples, an observation verified by shore-
based analyses. At present, it is unclear whether this di-
versity reflects multiple sources of organic matter or
depositional environment fluctuations. The interbedded
green claystones lie in the range of hydrogen-poor type
111, suggesting a detrital origin for their organic matter.

The temperatures of the S, maximum from Rock-Eval
pyrolysis (Fig. 44) indicate that none of the sediments
has attained the temperature-time requirements for sig-
nificant petroleum generation. The temperature of the S,
maximum increases with depth from 395° to 410°C in
the uppermost part of the hole up to 405° to 425°C, but
does not reach values of 425° to 440°C, which are con-
sidered to be the limit of oil generation (Espitalié et al.,
1977). As a consequence of this low degree of thermal
maturity, and despite the richness in organic matter and
its high hydrocarbon potential (S,), the S, peak (free hy-
drocarbons) was generally insignificant, and only small
amounts of gaseous hydrocarbons were found. The mi-
nor quantities of C,-Cs hydrocarbons detected in vari-
ous samples, combined with variability of vacutainer
blanks, makes these gas shows poor indicators of the
diagenesis of organic matter at this site. Despite this
caveat, two significant differences between the gas con-
tent of samples from the black shale sequence and that
of other samples from Site 530 were observed. First, the
amounts of gas were higher in the black shales. Second,
the black shale ethane/propane ratios were consistently
in the range 1.2 to 2.1, rather than markedly less than
unity. Given the higher gas content of the black shales
this ratio may be genuine, and therefore indicate the on-
set of gaseous hydrocarbon generation in these imma-
ture sediments. Although possible, it seems unlikely that
these gaseous hydrocarbons represent migrated compo-
nents.
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Figure 42. Organic carbon contents of Unit 8 sediments from Hole 530A.

IGNEOUS PETROLOGY

Megascopic Description

The deepest sediment recorded—Sample 530A-105,
CC (10-20 cm)—consists of red mudstone with few
signs of bioturbation or lamination. The mudstone is
baked or altered and intruded with white calcite veins
having a dendroid pattern. These veins extend 6 cm into
the mudstones. The surface of the basalt is white and al-
tered (Fig. 45).

The basement rock (Unit 9) recovered in this hole is
hypocrystalline, fine-grained, amygdaloidal phyric ba-
salt. It is characterized by a groundmass of randomly
oriented plagioclase microlites with intergranular py-
roxene. White veins and vugs are filled with megacrystal-
line calcite. Occasionally red veins (baked or altered sed-
iments) are present.

A red, baked, or altered sediment contact is preserved
at the top of Section 530A-108-1. The fine-grained hy-
pocrystalline basalt has a glassy upper margin which is

overlain by rounded fragments of red clay and calcite.
Only two sediment contacts were recovered in Cores
106-108 of Hole 530A. Based upon the magnetic obser-
vations it is likely that several extrusive units were en-
countered within Cores 106-108. However, no attempt
was made to differentiate igneous subunits onboard.

PALEOMAGNETICS

Paleomagnetic studies were conducted on Cores 7
through 47 from Hole 530B and 35 through 108 from
Hole 530A. Cores 530B-7 through 47 contain Holocene
to upper Miocene sediments which were obtained using
the hydraulic piston corer. Cores 530A-35 through 108
contain Paleocene to Albian sediments and basalts. All
of the cores were sampled and measured on the Digico
spinner magnetometers aboard the vessel. The long core
spinner magnetometer measures the direction and inten-
sity of the horizontal component of magnetization of
the core sections while in the core liner and unopened
and was used to measure core sections from Hole 530A.
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Figure 43. Plot of HI versus OI for samples from Unit 8, Hole 530A.

Holocene to Miocene Sediments (hydraulic piston cored)

As with the studies of sediments from Holes 512A
and 514 on Leg 71, the cores from Hole 530B were found
to have a record of magnetization which appeared to be
random. The only exception to this observation was
Core 530B-8, Sections 2 and 3, which did give consistent
paleomagnetic directions. The distribution of magnetic
directions is shown in Figure 46, a histogram, and in
Figure 47, a stratigraphic plot. The paleomagnetic stud-
ies of these cores failed for three reasons:

1) Much of the sediment in these cores consists of de-
bris flows and turbidites. These rock types are some-
times unsuitable for paleomagnetic studies since much
of the rock is reoriented detritus. In addition, the
coarse-grained portions of such flows are usually un-
stably magnetized. Because the cores were measured on
the magnetometer prior to being split and described, the
nature of the rock was unknown during the course of
measurement.

2) Most of the sediments from these cores were so
weakly magnetized that they were within the noise levels
of the magnetometer. Noise tests of the magnetometer
indicated that the noise level, on the long core spinner,
at 2% spins, ranged from 3 x 10-8to 1.2 x 10-7 e.m.u.
The majority of the sediments had a magnetic moment
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Figure 45. Contact between red mudstone of lithologic Unit 8 and ba-
salt, Unit 9; Sample 530A-105,CC (10-19 cm).

on the order of 1.0 x 10-7 e.m.u, Thus, it appears that
in many cases the noise level is greater than or equal to
the sample magnetization. The low intensity of magneti-
zation in these sediments and the noise level of the mag-
netometer combine to produce inconsistent indications
of directions of magnetization in these cores.

3. Large and abrupt changes in the intensity found in
many core sections are related to contamination of the
cores with rust from the drill string. Subsequent examin-
ation of the split core sections revealed fragments of
rusted drill pipe up to 1.5 cm in length within the sedi-
ments, most often at the tops of the core and around the
margins of the core liners.

On the previous leg, Chave (pers. comm.) also en-
countered a rust-contamination problem and found that
long core spinning of sediments for paleomagnetic stud-
ies was fruitless. The contamination found in this hole
was much less than that on Leg 74, however, since the
prior hole, 530A, had been drilled to a depth of 1120 m
and was plugged with three cement plugs; the drilling
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and cementing should have cleared the drill string of
much of its rust.

Successful paleomagnetic studies had been made us-
ing the long core spinner on hydraulic piston cores dur-
ing Leg 72. However, this leg used drill pipe free of rust
and, in addition, the intensity of the magnetization of
the sediments was in general two to three orders of mag-
nitude greater than that found during Legs 71 and 75.

Individual, oriented samples were collected from
Cores 16 to 63 in Hole 530B, after the cores had been
split and described. The objective of this sampling was
to allow us to compare the magnetic directions for in-
dividual samples to those derived from the long core
spinner. However, because the data from the long core
spinner cannot be used, the measurements do not tell
much about the reversal sequence in Hole 530B. Based
upon the biostratigraphy and the limited polarity data
available, however, the sampled interval appears to rep-
resent portions of the Matuyama and Gauss polarity
epochs.

Paleocene-Albian Sediments

Paleomagnetic studies of Cretaceous sediments from
Site 530A were conducted on board using the single speci-
men vertical Digico magnetometer. Because the sedi-
ments were lithified and often friable, the samples were
collected by cutting 1.5 cm cubes from the center of the
sediment cores, oriented relative to vertical. The sam-
ples were then placed in cubic plastic sample boxes and
sealed to retain their moisture content.

The intensity of magnetization within the sediments
varied according to lithology (from 8.0 x 10-8t0 2.6 X
104 e.m.u.). The most strongly magnetized sediments
were the red shales, while the black and green shales
were very weakly magnetized. Pyrite nodules were often
found in the cores, and where pyrite was found the
magnetization was weak. Pyrite formation is a result of
diagenesis; it would appear that this form of diagenesis
acts to decrease the overall magnetization without chang-
ing magnetic directions.

The natural remanent magnetization (NRM) of each
sample was measured. The majority of the samples dis-
play high paleoinclinations and suggest an overall site
paleolatitude of 35-40°.

Because the NRM intensities of many of the shale
units do not exceed the noise level of the shipboard mag-
netometer, the samples were measured at the University
of Hawaii using a ScT cryogenic magnetometer. The
NRM was remeasured, and a set of samples having rep-
resentative lithologies was selected in order to conduct
detailed alternating-current demagnetization studies.
The pilot study samples were then demagnetized at 25
and 50 Oe steps up to 300 Oe. On the basis of the pilot
study behavior, all of the samples were demagnetized in
alternating fields of 100 and 150 Oe. The results from
the three steps were compared in order to eliminate sam-
ples that were not stably magnetized. Those samples
displaying in excess of 15° of motion on demagnetiza-
tion were rejected as being unstably magnetized. The re-
sults of the paleomagnetic studies are displayed stratig-
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Figure 46. Histogram of magnetic declinations from Hole 530A.

raphically in Figure 48, a stratigraphic plot of sample in-
clinations. Because this site was situated south of the
paleomagnetic equator, the negative inclinations indi-
cate normal polarity. Single-point polarity changes have
been omitted from this diagram since they most likely
represent undetected inversions of samples occurring
during sampling.

Cores 35-59 and 68-80 were characterized by mixed
polarity. Two intervals, those between Cores 60 and 68
and 81 and 105, were found to be characterized by nor-
mal polarity. Sediments from Cores 35-50 are charac-
terized by mixed polarity and are assigned a Cenozoic
age based upon biostratigraphic studies. Thus the obser-
vation of mixed polarity is consistent with reports of
mixed polarity in this interval of time (Ness et al., 1980).
Mixed polarity was also observed in Cores 50-59. Mag-
netostratigraphically, this interval appears to correlate
with the mixed polarity intervals of the Maestrichtian
reported by Keating (1976), Alvarez et al. (1977), and
Keating and Helsley (in press). Cores 59-68 are charac-
terized by normal polarity and appear to be Campanian
because most of that stage is characterized by normal
polarity. Cores 68-80 are characterized by mixed, but
predominantly reversed polarity. If the magnetostrati-
graphic correlations are correct to this point, the only
remaining mixed polarity interval in the Upper Creta-
ceous occurs in the lower Campanian, and this would be
the correlation for Cores 68-80. The remainder of the
cores from this hole are characterized by normal polar-
ity and appear to correlate with at least a portion of the
Cretaceous Quiet Interval (Fig. 49). Because reversed
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polarity intervals are absent near the base of the section
sampled at Site 530A, it would appear that we have not
sampled M-sequence magnetic anomalies or the M-mi-
nus sequence anomalies of Albian and Aptian age re-
ported by Keating and Helsley (1978b; 1978). Based up-
on the magnetostratigraphy the lowermost samples col-
lected at Site 530A can be no older than late Albian,

The correlation of polarity changes with seafloor
magnetic anomalies (Ness et al., 1980), polarity se-
quences derived on land (Alvarez et al., 1977), or ma-
rine cores (Keating and Helsley, 1978a, b; 1978; Keating
and Helsley, in press), is very poor for the sequence of
Cores 68-80, where three brief normal polarity intervals
were recorded. Only one normal polarity interval separ-
ating two reversed polarity intervals has been recorded
previously (Keating et al., 1975). The reason for this
discrepancy is unclear. Most of the stratigraphic interval
(Cores 68-80) is characterized by reversed polarity as
would be expected. This interval is characterized by
thick turbidite sequences. Since the turbidite deposition
is episodic and represents geologically instantaneous de-
position, the apparent normal polarity intervals may
represent secular variation of the magnetic field, pos-
sible geomagnetic excursions, or previously undetected
brief polarity events.

Igneous Rocks

Cores 106-108 from Hole 530A contained igneous
rocks. One or two specimens were collected per core sec-
tion. The orientation was marked on the core using a
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diamond scribe, and a 2.5 ¢cm cylinder was cut from the
core centered upon the orientation mark. These mini-
cores were then cut to 2.5 cm in length and measured on
the single specimen spinner shipboard magnetometer.
Core samples were strongly magnetized and ranged in
intensity from 7.4 X 10-5 to 1.6 X 10~4 e.m.u. The di-



rections (inclinations) were not consistent, however,
suggesting that several extrusive units were sampled.

PHYSICAL PROPERTIES

METHODS

Sound velocity (compressional), 2-minute GRAPE wet-bulk den-
sity (ratio of the wet sediment weight to its volume), and continuous
GRAPE wet-bulk density measurements were performed using meth-
ods described by Boyce (1976a). To calculate the wet-bulk density
(g/cm?) of sediments by the GRAPE technique, a grain density and an
Evans (1965) ‘‘corrected’’ grain density of 2.7 was assumed. Basalt
densities were calculated using a grain density and ‘‘corrected’’ grain
density of 2.9 g/cm® (see Boyce, this volume).

Cohesion or shear strength (g/cm?) of clayey sediment was mea-
sured using the techniques described by Boyce (1977) using 1.28 cm
(diameter) x 1.26 cm (height) vane size. The vane was rotated with
axis parallel to bedding on a split core.

Gravimetric wet-bulk density, wet water content (ratio of the
“weight of pore water”’ to ““weight of the wet saturated sediment or
rock,"’ expressed as a percent), and porosity (ratio of ‘‘pore volume'’
to the ““volume of the wet-saturated rock,’’ expressed as percent) were
also determined by traditional gravimetric techniques. These measure-
ments were done by Meyer on board ship on 20-gram samples, using
weight in air and weight in water to determine volume. The sample
was then dried at 105° for 24 hr. and cooled in a desiccator for at least
two hr. before weighing (Ohaus Triple Beam Balance; Rocker, 1974).
Before being processed, the samples were wrapped in plastic, placed in
plastic vials with damp tissue and sealed; the vials were stored in a
refrigerator at a temperature above freezing. The gravimetric data are
salt-corrected for 35 ppt interstitial water salinity. The density data,
with good firm samples®, have an accuracy and precision of <0.01
g/em?, However, shipboard gravimetric determinations of density may
be less accurate with softer samples, which may crumble or flake off
during measurement or which are simply too soft to handle properly.

To avoid these problems in softer sediment, “‘cylinder technique”’
(15 cm?) samples were taken and stored under seawater; gravimetric
porosity and density were determined by Bode at DSDP headquarters
in La Jolla. Precision is +1% relative error. The “‘cylinder tech-
nique’’ uses a 2 cm high and ~ 3 cm diameter metal cylinder that is in-
serted in the sediment, then carefully removed and cleaned; the sedi-
ment is carefully scraped flush to the top of the cylinder. Then two
plastic plates are placed over the cylinder ends.

Before the plates are placed on the cylinder, a 2-minute GRAPE
count is made through them. Another 2-minute count is made through
the same plates plus the sediment (through the axis of the cylinder), so
that a 2-minute GRAPE density value can be calculated for the sedi-
ment. Almost all data on HPC cores were acquired using this techni-
que.

In general, sound velocity samples were allowed to reach room
temperature (four hr. in unsplit core) before sampling. Because of
curatorial procedures required for basalt and because drying seriously
affects basalt velocities, the velocity of the basalts was measured
across the diameter of the core as soon as they arrived on deck
(~10°C, cold). If the basalt samples are slightly air dried, errors as
great as 0.3 km/s (< 8%) may occur; the error caused by temperature
differences is less than 1% for 24° to 2°C. The error of the shipboard
measurements is chiefly the product of temperature and is < 1%, be-
cause the core is as fully water saturated as is possible at the time the
measurement is made. See Boyce (this volume) for more detail.

Results

All sound velocity, wet-bulk density, porosity, water
content, vane shear strength, and impedance measure-

3 Gravimerric density and GRAPE 2-minute densities do not match well above Core
530A-35, where the sample that was cut from the core may have been a combination of drill-
ing paste and firm rock. Thus, the two samples may not have been homogeneous. Below Core
530A-35 the cores were split using the “‘super-saw." This tool affects the drilling paste in such
a manner that when sampling for velocity and density, the undisturbed rock is easily
distinguished. A more *‘h g pure-rock sample’ can be selected, and sample splits
are more identical. Thus, below Core 530A-35, the GRAPE 2-minute density and gravimetric
density data agree better than data above Core 530A-35. The imprecision of data above Core
530A-35 may be in part due to the crumbling of the samples during the measurements.
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ments are listed in Tables 10 and 11, and all except vane
shear strength are plotted in Figures 50-53. Vane shear
strength versus depth is shown in Figure 54. All analog
GRAPE data for each core appear in Appendix B.

The significance of most of these data can best be ap-
preciated in the plots versus depth and the tables and
will not be discussed further here. (See Boyce, this vol-
ume, for further discussion and interpretation.)

Interval velocities were estimated (see techniques of
Boyce, 1976b) using laboratory velocity values and are
presented in Table 12 in terms of average velocity at
laboratory conditions and at theoretical in sifu condi-
tions. If Hamilton’s (1976) porosity rebound for sedi-
ments is not true, then the in situ velocities would be on-
ly slightly greater than those of “‘laboratory condition,”
with a small correction for hydrostatic pressure and
temperature (see footnotes of Table 12).

Averaging only the softest, uncemented mudstones at
laboratory conditions, average velocity between the sea-
floor and 468 m is 1.55 km/s; between 468 m and 700 m
itis 1.82 km/s; and between 700 m and 1099 m it is 2.03
km/s, These velocities should be minimum values unless
gas is present in sifu.

DOWNHOLE MEASUREMENTS

Temperature Measurements

A first heat-flow attempt was done in Site 530 at a
sub-bottom depth of 125 m. Unfortunately, the probe
of the heat-flow tool bent and could not be retrieved.
The drill string was pulled to clear the bit; the probe had
to be cut off with a blow torch. Other temperature mea-
surements were suspended because of the presence of
basalt fragments at this level of the hole and to avoid
risk to delaying the geological program. When the drill-
ing of Hole 530A was completed, another heat-flow
probe was used to obtain temperature measurements at
four levels outside the pipe, at 112 m depth, at 700 and
300 m depth, and at the mudline. A summary of the
runs given in Tables 13 and 14. Figure 55 shows the re-
corded temperature curve as a function of time. Because
surface water was pumped to push the tool down, the
temperatures measured at the bottom of the hole were
far from the equilibrium temperature. The temperature
recorded at the mudline was too high (about 9°C) be-
cause warm water was pulled up with the tool during the
ascent.

As a result of the loss of the Density Log part of the
Temperature Log-absolute and Density Log tool, the
Temperature Log-absolute was run only once at the end
of the logging operations. Consequently, the tempera-
ture evolution could not be followed through time. Tem-
perature measurements were collected in the open hole
between 859 and 625 m and inside of the pipe. Figure 56
shows logging temperatures and the previous measure-
ments. The five-minute temperature record at 859 m
depth does not allow extrapolation of an equilibrium
temperature. Using the 28.4°C and 2.6°C temperatures
recorded at 859 m depth and at the mudline, respective-
ly, the gradient is 0.303°C/10 m; this is too low to be
valid and indicates that these temperatures were record-
ed before the hole had come to thermal equilibrium.
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Table 10. Physical property data, Hole 530A (rotary drilled cores).

0€S JLIS

Compressional-sound velocity GRAPE “special””
wet-bulk density® GravimetricP:¢
. (2-minute count) Wet- Wet-water  Porosity Vane shear
Depth in | L __ Anisotropy (g/cm’) bulk content (salt Acousticd _ sength
Core-Section hole Beds Beds |-+ (J-1)y 1 Temp. 1 L deusil;' (salt corr.)  corr.) impedance Origi Remo
(interval in cm) (m) (km/s) (km/s) (km/s) (%) (?C) Beds Beds (g/cm?) (o) (%) (g105/cm2ss) (g/cm (g/cm: Lithology (G.S.A. color number)
3.CC— 144.10  4.810 4.672 — - 9 — — — — — — — Vesicular-vuggy basalt pebble. Velocity orientation(?).
44, 91-93 158.91  1.520 — — — 20 — = 1650 39.50 63.7° — — Nannofossil ooze (SY 5/2)
4-5, B1-82 160.31 1.476 1.545 —0.069 —-4.4 20 - 1.68 - — — 2.60 — Mottled clay (5Y 3/2)
4-5, 89-90 16039 — — i - = = = 1.642 40,40 64.70 . 1580 224 Mottled clay (5Y 3/2)
71, 1312135 183.31  1.561  1.531 0.030 2.0 20 1.75 == 1.68P 37.90 62.1° 2.68 2 Nannofossil ooze (5Y 5/2)
7-3, 49-51 185,49  1.523 i . = 20 = - 1.650 39.40 63.50 — - Laminated nannofossil ooze (5Y 5/2)
T7-6, 43-44 189.93 — — — — — — — — — —_ — 743 24 Clay (5Y 3/2)
7-6, 46-48 189.96  1.560 = = = 20 1.65 == 170%  antbr e2sbr — = Clay (5Y 3/2)
8-5, 17-19 197.61 — = = = — i = IR bk = - 1604 236  Clay (5Y 3/2)
8-5, 23-25 197.72 1553 1.537 0.016 1.0 20 — 1.52 = 43.60 = 234 = Clay (5Y 3/2)
8-6, 135-137 20035 1.577 — — - 20 = - 1.75b 36.30 61.8P = — Nannofossil ooze (5Y 5/2)
8.7, 51-53 201.01 — 150§ — — 20 — — 1.73b 3570 60.1° 2.60 _ Nannofossil coze (5Y §/2)
10-2, 26-27 212.26 1.534 — — - 20 — 1. I.ﬁob 45,3" '||'I.'|f.h — — Nannofossil marl (5Y 4/2)
10-3, 0-3 21350 1.507  1.502 0.005 0.3 20 — 1.57 1.610 43.1° 67.70 2.42 - Nannofossil ooze (5Y 5/2)
10-6, 5-7 21805 — — A e = = o = = = 1014 153 Clay (5Y 3/2)
10-6, 10-12 218.10  1.568 e — — 20 - — 1.67° 39.90 64.9P - — Clay (5Y 3/2)
11-1, 29-31 22029 1.620 1.572 0.048 3.1 20 — 1.71 1.69 3730 61.50 2.66 — Clay (5Y 3/2)
11-2, 135-137 22285 1.626  1.613 0.013 0.8 20 = 171 1.mb 37.20 6210 2.76 — Sandy nannofossil ooze (5Y 4/2)
114, 0-4 2497  — = = 25 = = = 1.7130 36.30 61.30 e = Nannofossil ooze (5Y 5/2)
11-6, 88-90 22838 — o — — = - = 18307 356D 63.707 = 908  (cracked) Clay (5Y 3/2)
12-4, 97-100 23497 1492 1578 -0.086 ~5.4 20 1.61 - 1.66 37 61.0 2.62 — Nannofossil ooze (5Y 5/2)
12-5, 0-3 235.50 1.573 _— - _ 20 — —_ ].TOb 37.§b 62.9" —_ _ Clay (5Y 3/2)
12-5, 135-137 236.85 1566  1.593  -0.027 Ll 20 1.70 = 1.72P 35.40 59,20 2.74 1368 Nannofossil marl (5Y 5/2)
13-2, 135-137 241.85 1.59%6 = — = = 20 — — 1.70° 35.8D 59.3b = 1085 141 Clay (5Y 3/2)
13-3, 140-142 243,40  1.562 = = . 20 = — 2.00 34.00 66.20 = — Nannofossil coze (5Y 5/2)
13-5, 104-106 24604  — - — o o — 1.74 1.73 34,50 5820 — — Nannofossil marl (5Y 4/2)
14-1, 110-112 249.60  1.589 — — — 20 — — 1.70P 37.8° 62.7° — - Clay (5Y 5/2)
14-2, 46-48 250.46  1.536 =D = = 20 = — 18207 348P7 61997 = — Clay (5Y 3/2)
14-2, 98-100 250.98  1.579  1.554 0.025 1.6 20 —_ 1.75 1.72P 34,50 57.90 2.67 = Nannofossil marl (5Y 4/2)
14-3, 55-57 25205 — i o o £ - = = o = i 1297 523 Nannofossil marl or 0oze (5Y 6/2)
15-2, 6-8 250.56  1.641  1.581 0.060 38 20 1.69 — 180?265 s7abe 2.847 — Clay (5Y 3/2)
15-2, 10-12 259.60 —_ —_ —_ —_ —_ —_ —_— — —_ oo — 849 (Cracked) Clay (5Y 3/2)
15-4, 144-146 263.92  1.565 — — — 20 — — Bad sample Nannofossil marl (5Y 5/1)
15-6, 93-95 266.43 1.589 1.574 0.015 1.0 20 1.72 — Bad sa]l;lple 3.077 —_ Nannofossil ooze (5Y 6/1)
16-1, 77-78 268.27  1.634 1609 0.025 1.6 20 7 1.81 1.79% 32.3 56.4b 2.88 — Clay (5Y 3/2)
16-1, 78-90 268.29 — — — — - — — — - — 1274 (Cracked) Clay (5Y 3/2)
17-1, 6-7 277.06  1.626 1525 0.101 6.6 20 = . 18897 3a0%7 623D 2.877 - Clay (5Y 3/2)
18-2, 25-27 28825 1638 1.629 0.009 0.6 20 X 1.88 1.87° 28.3P 5159 3.08 — Nannofossil marl (5Y 4/3)
18-3, 146-150 290.96 1.639  1.625 0.014 0.9 20 = 1.84 1.820 30.2P 53.80 2.96 = Clay (5Y 5/3)
18-5, 102-104 20352 1.623  1.599 0.024 1.5 20 = 1.89 1.80° 31,50 55.30 2.88 - Clay (5Y 5/3)
18-5, 106-108 29354  — — — — — — — — . ol — 2235 (Cracked) Clay (SY 5/3)
19-1, 140-150 297.40  1.634 1,592 0.042 26 20 = = 1.74P 33.50 5710 2.717 — Clay (5Y 3/2)
19-4, 143-145 301.97  1.622  1.601 0.021 1.3 20 = 1.80 1770 31.80 54,80 2.83 — Clay (5Y 3/2)
19-6, 134-136 30484 1.625 159 0.029 1.8 20 oz 1.81 1750 33,90 58,00 2.80 — Clay (5Y 3/2)
19-6, 146-148 30496  — . — — — o = — 5 e 15 2111 82 Clay (5Y 3/2)
20-1, 143-145 306.93  1.617  1.603 0.014 0.9 20 — 1.82 1,780 32.6° 56,70 2.85 - Claystone (5Y 3/2)
20-3, 143-147 309.93 1.582 1593 —0.011 ~0.7 20 = 171 1,760 33.40 57.4b 2,80 — Claystone (SY 3/2)
20-5, 133-136 31287 1582 1.5%0  —0.008 -0.5 20 = 1.78 1.740 34,20 58.20 2.1 = Claystone (5Y 3/2)
21-1, 145-147 316.45 1617  1.587 0.030 -1.9 20 - 1.78 1.76P 32.90 56.50 2.79 — Claystone (5Y 3/2)
21-3, 132-134 31932 1598 1613 —0.015 -0.9 2] — 1.93 1710 32.20 55.60 2.86 — Claystone (SY 2/2)
21-5, 149-150 312249 1612 1591 0.021 +1.3 21 - 1.82 1.790 32.1b 56,00 2.85 - Claystone (5Y 3/2)
22-2, 130-132 32730 1.602  1.587 0.015 +0.9 21 = L7 1.702 35,90 59,50 2.70 = Clay (10Y 4/2)
22-4, 90-93 329.90  1.621 = — — 21 — 1.82 1.76° a.7b 57.80 — — Clay (5Y 5/2)
22:6, 11-12 33211 1670 1720 —0.050 -29 21 s 1.80 1.80° 32.8b 57.5b 3.10 - Clay (5Y 5/2)
23-1, 10-15 33410 2.8077 — — — 21 — — — — — — — Breccia (chert with CO3 cement)
24-2, 0-3 34500  1.529 1.573 —0.044 -2.8 21 — 1.64 — — —_ 2.61 — Nannofossil foraminifer coze (disturbed) (12YR 5/2)
24-2, 60-63 34560  1.607  1.589 0.018 1.1 21 = 1.78 1.720 34,90 58.70 2.1 = Claystone (SY 5/6)
24.3, 145-147 347.95 1658  1.623 0.035 2.2 21 = 1.81 1.77° 33.30 57.50 2.87 = Clay (10Y 4/4)
253, 75-77 356.75 gassy  1.609 S = 20 -t — LesP? 39007 64.4by 2.65 — Clay (10Y 4/2) (gassy)
25-6, 71-74 361.21  gassy gassy — — — —_ 1.74 — — —_ — — Clay (10Y 4/2) (gassy)
257, 58-60 362.58 1.608  gassy - = 21 - - 1.73b 315,50 59.9P — — Clay (10Y 4/2) (gassy)
26-3, 105-107 366.55 1612 1.620 —0.008 -0.5 20 = 1.86 L.71b 35.00 58.40 2.7 = Claystone (10Y 4/2) (gassy)
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26-4, 12-14 367.12 1611 gassy — = 20 — 1.77 1.662 37,50 60.90 - - Claystone (10Y 4/2)

26-5, 106-108 369.56 1.586 1.643 —0.061 -3.7 20 _— 1.7 1.75 343& 58.3b 2.88 . Claystone (10Y 4/2)

27-4, 138-140 377.88 1.593 1.634 —0.041 -2.5 20 - 1.88 l.?'l'b 32<0b SS.Bh 2.89 — Claystone (10Y 4/2)

27-5, 138-140 379.38  1.616 1.648  —0,032 -1.9 20 = 1.79 1.83b 3n.2b 5570 102 - Claystone (10Y 4/2)

27-6, 138-140 380.88  1.628  1.650  —0.022 ~1.4 20 1.847 2L 1.6 37.3% 61.5P 2.79 Claystone (10Y 4/2)

28-6, 105-107 390.07 1.883  1.619  —0.036 -2.2 20 . — 1.800 34,10 59,80 2.91 Claystone (10Y 4/2) (gassy)

29-2, 75-77 39325 L7117 20657 0354 1.1 20 1.76 = 1.840 3010 s4,10 3.807 - Claystone (10Y 4/2) (gassy)

29-4, 75-77 396,25 1.651  1.601 0.050 il 20 1.88 = 1.810 12.b 56,70 2.90 - Claystone (10Y 4/2) (gassy)

29-6, 73-75 399.24  1.669  1.616 0.053 33 20 = .77 1.760 35.60 61,20 2.84 - Claystone (10Y 4/2) (gassy)

30-2, 38-40 40238 1685  1.625 0.060 3.7 20 - = 1.830 3160 56.40 2.97 — Claystone (10Y 4/2)

30-3, 38-40 403.88 gassy  gassy — — — — — 1.78P 3330 57,80 — = Claystone (10Y 4/2) (gassy)

30-5, 38-40 406.88 1,738 i — - 20 = — 1.740 3430 58.2b = i Claystone (10Y 3/2)

31-3, 18-20 41318  1.633  1.585 0.048 3.0 20 = — 1.65P 40,70 65.40 2.62 - Claystone (10Y 4/2)

31-5, 18-20 416.18 1705  1.644 0.061 3.7 20 1.85 - 1.70P 36.92 61.20 2.79 - Claystone (10Y 4/2)

31-6, 18-20 41781 1705 1.621 0.084 5.2 20 e 1.85 1.70° 3530 58,50 2,75 Claystone (10Y 4/2)

32-1, 75-11 42025  1.629 — — - 20 - - - — — - — Claystone (10Y 4/2)

32-2, 75-71 42175 1.690 = i = 20 2 e 1.11b 35.1b 58.50 o == Claystone (10Y 4/2)

323, 75-77 42325 1.6947 2.1007 -0406 —19.3 20 1.83 1.6392 39,207 62,407 3.42? Claystone (10Y 4/2)

33.2, 5-7 430.55 1.744 1.660 0.084 5.1 20 —_ 1.85 1.78 34.3 59.4! 295 Claystone (10Y 4/2)

333, 5-7 43205  1.681  1.655 0.026 1.6 20 - — 1.67 36,70 59.60 2.76 Claystone (10Y 4/2)

334, 5-7 43355 1761 1.657 0.104 6.3 20 1.86 = 1.83 28,90 5160 3.03 == Claystone (10Y 4/2)

34-3, 70-72 44220 16647 20537 0.3897 18.97 20 = 1.86 1.740 3520 59,80 3,57 — Claystone (10Y 4/2) (disturbed)

34-5, 105-108 445.55 1.720 1.647 0.073 4.4 20 —_ 1.85 - _ —_ 3.05 4= Claystone (10YR 3/2)

34-7, 60-62 48,10 1759 1.688 0.071 4.2 20 . 1.85 1.860 2910 52,70 314 - Claystone (10Y 4/2)

3582, 7-10 449.57 1.684  1.626°  0.058 3.6 20 - — 1.870 29,80 54,30 3.04 = Claystone (SYR 3/2)

35-4, 63-65 453.13 1775 1.695 0.080 4.7 20 i 1.93 1.89P 28,50 52,40 3.20 - Claystone (10YR and SYR 3/2)

35-5, 32-35 45432 1794 1.634 0.160 9.8 20 = 1.83 1.860 30.10 54,70 3.03 - Claystone (10Y 4/2)

36-1, 61-63 458.11 1.702 1.686 0.016 0.9 20 — 1.87 [.Szb 31.6 SE,Zb 3.07 - Claystone (10Y 4/2)

37-1, 105-108 468.06  1.965 i, - o 20 . 2.14 2.16° 16.20 34.2P — — Chalk (10YR 8/2)

37-2, 102-104 469.52  3.900 — — — 20 — — — — — — — Basalt pebble (5Y 3/2)

37-2, 126-128 469.76 1744 1.578 0.166 10.5 20 = 1.71 1770 34,80 60.0P 2.79 — Mudstone (10Y 4/2)

37,CC (0-3) 471.13 3.028 — — — 20 2.17 — — — _— —_— — Calcarenite (10YR 3/2) (air?)

38-1, 03 47650 3.643  3.468 0.175 5.0 20 = 2.14 2310 1.1b 25.00 8.01 = Coarse CO3 cemented sandstone (10YR 8/2)
38-1, 44-46 476.94 1.677 1.682 —0.005 -0.3 20 — 1.67 1.63 42.0 67. 2.74 -— Claystone (10YR 5/2)

38-2, 28-30 478.28 1901  1.699 0.202 1.9 20 = 1.89P 2770 51.00 3.21 — Nannofossil chalk (10YR 8/2)

391, 8-10 48608 1734  1.629 0.105 6.4 20 = 1.61 1Lmb 36.40 60.9Y 2.79 - Claystone (10YR 8/2)

39-1, 70-72 48670 2695 1.98  0.706 35.5 20 1.80 - 1770 3040 52,60 3.52 - CO3 cemented claystone (10YR 8/2)
19-2, 65-67 488.15  3.677 2874 0.803 27.9 20 = 2.26 2.27® 12,40 27.6° 6.52 - CO3 cemented sandstone (10YR 8/2)
40-1, 94-97 496.44  1.859  1.649 0.210 12.7 20 - 1.74 1.75P 34,60 59,10 2.86 - Mudstone (10Y 4/2)

40-2, 103-107 498.04 1.928 1811 0.117 6.5 20 = 2.05 2,030 21.40 42.2b 3.68 — Foraminifer-nannofossil chalk (10YR 8/2)
40-4, 32-35 500.32  2.058  1.952 0.106 5.4 20 = 212 2,140 17.4P 36,30 4.18 = Foraminifer-nannofossil chalk (10YR 8/2)
41-1, 40-42 505.40  4.081 3.943 0.138 a5 20 2.29 — 2A44b 3,3b l9.Bh 9.62 — C03 cemented sandstone (10YR 8/2)
41-1, 105-107 506.05 1596  1.599  —0.003 -0.2 21 — 1.61 1.66D 40.0° 64.70 265 Mudstone (10YR 8/2)

41-3, 39-41 508.39 2,021  1.4947  0.5277 35,37 21 - 1.99 2,070 19.4b 39,10 3.09? - Laminated mudstone (10Y 4/2-6/2)
42-1, 42-45 515.96 3.990 — —_ — 20 — — —_ —_ — — _ Chert (5Y 5/2)

421, 145-147 51595 3789  3.522 0.267 7.6 21 = 230 2350 10.1b 23.0b 8.28 - COj3 cemented sandstone (5Y 6/2)

422, 3-4 516.03  1.896 = i = 21 — 1.98 1.99" 23.50 45,60 — = Laminated calcareous mudstone (10 5/2)
42,CC (3-T) 517.92 16737 1.8497  -0.176 -9.5 21 — 1.65 1,799 32.70 57.1b 3317 - Mudstone (SY 3/2)

43.1, 64-67 52464 1878 1781 0.097 5.4 2 - 1.97 1.98% 23.5P 45,50 3.51 = Lenticular mudstone (SGY 6/1)

43-1, 80-83 52480 1750 1661 0.089 5.4 22 —_ 1.74 1.780 33.00 57.3b 2.96 = Mudstone (10YR 8/2)

43-2, 137-140 52687 4307 4075 0.222 5.3 2 - 2.35 2.470 630 15.20 1031 - CO3 cemented sandstone (SY 6/2)

4.1, 22-25 533,72 1.842  1.785 0.057 3.2 22 —_ = 1910 25,30 47.20 3.41 - Mudstone (10Y 8/2)

44-1, 77-79 $34.27  2.2907 25127 -0.222 ~8.8 2 — 2.08 2.05b 18.10 36.20 5.15 - Coarse CO3 cemented sandstone (5Y 6/2)
44-1, 143-147 53493 1811 1670 0.141 8.4 22 — 1.81 1.83P 30,00 53.7b 3.06 — Mudstone (5Y 3/2)

45-1, 20-22 54320  1.767  1.676 0.091 5.4 21 = 1.79 1.83b 3rab 55,50 3.07 - Mudstone (5Y 3/2)

46-1, 18-20 552.68 1.795 1.720 0.075 4.4 2l 1.80 - l.BZb 30‘91:' 54.3" 113 - Mudstone (5Y 3/2)

47-1, 0-3 562.00 4.518 = = = 20 s - 2.650 0.90 2.3b - — Chert (5Y 3/2)

47-1, 123-124 563.23  1.936  1.891 0.045 2.4 20 2.02 2.03P 21,90 4330 1.83 - Laminated mudstone (SY 5/2)

47-1, 147-150 563.47  3.612 - = = 20 — e 2,340 11.6° 26,50 s - COj cemented sandstone (10YR 8/2)
472, 18-20 563.68 1.866  1.705 0.161 9.4 21 — 1.69 1.88b 28,70 52,50 3.21 - Mudstone (SYR 3/2)

48-1, 12-14 571.63  3.487  3.398 0.089 2.6 20 — 235 2350 10.0° 23.00 7.9 - CO3 cemented sandstone (10Y 8/2)
48-1, 48-50 57198 1.829 1717 0.112 6.5 20 — 1.93 1 mt 25,90 48.6 3.30 - Laminated mudstone (5Y 5/2)

48-1, 123-125 57273 1872 L736 0.136 1.8 20 — 1.93 1.97 24,50 46.9 3.42 - Mudstone (SY 3/2)

49-1, 26-28 581.24 1920  1.765 0.155 8.8 21 1.94 = 1.950 24.7° 46,90 3.44 25 Mudstone (5Y 3/2)

49-1, 41-42 581.41 3342 3.060 0.282 9.2 21 — 2.32 2.260 12.0° 26.40 6.92 2 Laminated, COj ¢ i sand (10YR 8/2)
49-2, 0-3 58250 3772 3506 0.266 7.9 21 — 231 2340 9.90 22,60 8.21 = Coarse CO3 cemented sandstone (I0YR 8/2)
51-1, 50-52 600.50 3.500  3.337 0.163 4.9 20 — 2.35 2.240 12.60 27.60 7.47 - COj cemented sandstone (10YR 8/2)
51-1, 134-136 601,34  1.884 1,783 0.101 5.7 21 1.90 = 1.91° 26.10 48,60 141 - Mudstone (SY 3/2)

514, 134-136 605.84 2.001  1.842 0.159 8.6 20 — = 2,080 17.9° 36.5 3.8 = Mudstone (SY §/2)

52-1, 65-67 610.15  2.025  1.827 0.198 10.8 20 1.80 = 1.910 25.00 46,50 3.49 - Mudstone (5Y 3/2)

0gS 9LIS
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Table 10. (Continued).

0£S FLIS

Compressional-sound velocity T,
wet-bulk density® Gravimetric®¢ Vane shear
. (2-minute count) Wet-  Wet-water  Porosity
) Depthin | T (g/cm3) bulk  content (salt Acousticd ~ __ stremgth
Core-Section hole Beds Beds -1 {l-1)/ 1 Temp. 1 L dens’n; (salt corr.)  corr.) impedance Orlslngl Remol
(interval in cm) (m) (km/s) (km/s) (km/s) (%) (*C) Beds Beds (g/em?) (%) (%) (g+105/cm2+s5)  (g/cm®)  (g/em?) Lithology (G.S.A. color number)
52-1, 100-102 610.50 — — — — — — — 2330 6.00 13.8% S - Chert (SY 5/2)
52-1, 110-112 610.60 2.653 - — — 20 - - 2,052 18.70 37.50 — — COj cemented sandstone (I0YR 8/2)
53-1, 16-18 619.16 3292 2363 0.929 39.3 20 — — 1.987 18.40 35.60 4.68 - Laminated cal dstone (5Y 3/2 to 7/2)
53-1, 133-136 62033 2.703 = - - 20 - 2.14 2.240 1230 27.0° — - COj3 cemented sandstone (5Y 8/1-5GY 3/2)
53-2, 37-40 620.87 200  1.855 0.175 9.4 20 1.88 — 1.88% 26.0P 41.7° 3.49 — Mudstone (SGY 4/1)
54-1, 36-38 628.86 2.856 2756 0.100 36 20 = 222 z.zng 11.4b 25.20 6.23 — CO3 cemented sandstone (SGY 3/2)
54-1, 95-97 629.45 2.543 2.290 0.253 11.0 20 — 2.11 2.07 1830 36.90 4.74 — Lenticular, calcareous mudstone (5G 4/1 to 6/1)
55-1, 93-95 638.93 4.108  3.782 0.326 8.6 20 — 2.25 Bad sample? 8.51 = Coarse CO3 sandstone (5GY 3/2)
55-2, 90-92 640.40 2.062  1.967 0.095 4.8 20 2.06 —_ 2.05° 19.7 39,30 4.03 - CO3 mudstone (5G 6/1)
55-3, 36-38 64136 3.606  3.256 0.350 10.7 20 — - 2.330 9,5b 21.50 7.59 - Laminated CO3 d sand (5Y 8/1)
55.4, 76-78 643.26 2175 1.950 0.225 11.5 20 - — 1.980 21.1b 44,50 3.86 - Calcareous mudstone (SGY 3/2 to 2/2)
56-1, 31-33 647.82 4333 4461 -0.128  -2.9 20 = 2, 2470 5.80 13.90 11.02 — Laminated CO3 1 sandstone (N8)
56-1, 74-76 64826 2289  2.051 0.238 11.6 20 = 2.04 2.040 20.9° 41.40 4.18 - Mudstone (5GY 4/1)
56-2, 96-98 649.96 2328 2,078 0.250 12.0 20 2.16 — 2.02P 18,50 36.60 4.20 - Calcareous mudstone (SGY 6/1; 5G 4/1)
57-1, 39-40 657.39 2335 2.004 0.331 16.5 20 - 1.83 1,95b 2430 46.20 3.91 — Mudstone (SGY 4/1)
571, 65-67 657.65 4.011  3.182 0.829 26.1 20 = 2.40 2.40° 7.7% 18.00 7.64 - CO3 cemented sandstone (N5)
57-2, 66-68 659.16  2.581 2.397 0.184 1.7 20 — 2.13 2.140 16.50 34,40 5.13 — CO3 cemented sandstone (5Y 7/2)
58-1, 110-112 667.60 2.351 2,021 0.330 16.3 20 - 1.98 2.030 20.60 40,99 4.10 - Calcareous mudstone (5Y 7/2)
59-1, 98-100 676.98 S5.478  5.300 0.178 34 20 — 2.63 2570 3.40 8.40 13.62 = CO3 cemented sandstone (NS)
59.2, 43-45 67793 — 2,620 poxs — 20 — - 1.89° 24.9% 46.0P 4.95 — Mudstone (5GY 4/1)
60-1, 3-5 685.53 4.943  4.495 0.448 10.0 20 = 2. 2470 5.9P 1410 11,10 - Coarse CO3 cemented sandstone (NS)
60-1, 18-20 685.68 2261 2177 0.084 3.9 20 = 2.04 2.03° 20.30 4030 4.42 - Calcareous mudstone (SY 7/2)
60-1, 50-52 686.01 2561  2.473 0.088 36 20 — 2.12 2.14P 16.5D 3430 5.29 - Mudstone (SGY 4/1)
61-1, 22-25 695.22 3324 2301 1.013 43.8 20 - 1.96 2120 17.82 36.80 4.90 . Calcareous mudstone (5Y 7/7)
61-2, 144-147 697.94 2044  1.878 0.166 8.8 20 = = 1970 24.0 46.0P 3.70 — Mudstone (S5GY 4/1; 5Y 4/1)
61-3, 43-45 698.43 2060  1.892 0.168 8.9 20 = 1.84 2.020 21.6° 42,60 3.82 - Mudstone (5Y 4/1)
62-1, 50-52 705.00 2422  1.853 0.569 30.7 20 - 2.13 2.18? 15.5D 32.8 4.03 — Calcareous mudstone (5Y 4/1)
62-3, 97-99 70847 2657 2491  0.166 6.7 20 - 1.92 22422 138P2 30092 5.57 - Sandstone grading to mudstone (5GY 4/1)
624, 10-12 709.10 3.678  2.808 0.870 31.0 20 2.29 — 21627 15807 33307 6.07 - Sandstone grading to mudstone (SGY 4/1)
63-1, 12-14 71412 3823 3359 0.464 13.8 20 - 2.43 2. 9.40 22.0° .06 - Laminated sandstone (N5)
63-2, 31-33 71581 3303 2.248 1.05% 47.1 20 215 — 2.10P 18.50 37.80 4.71 - Calcareous mudstone (5Y 4/1)
63-3, 73-75 717.73 2259 1.904 0.355 18.6 20 — 2.03 1.97° 23.5b 45,30 3.85 — Mudstone (5G 4/1)
64-1, 18-20 72368 4.948 4372 0.576 13.2 20 — 2.297 2.470 5.7b 13,70 10.80 - Laminated CO3 cemented sandstone (NS)
64-1, 52-55 72402 2095  1.943 0.152 7.8 20 — 2.01 2,03% 20,92 4150 3.94 — Mudstone (5G 4/1; 5Y 4/1)
64-2, 65-67 725.65 3.361 = 0 — 20 i 2.29 2,190 16.7° 3570 Z = Laminated sandstone (N5)
67-1, 60-62 752.60 2.963  2.962 0.001 0.0 20 - - 2370 1130 26.00 7.02 — Laminated sandstone (5Y 4/1)
67-2, 56-58 754.06 2336  2.044 0.292 14.3 20 — e 2.09" 18.7° 3820 4.27 - Mudstone (5Y 4/1)
67-3, 107-109 756.07 2370 1.951 0.419 21.5 20 201 2,030 21.40 42.40 3.96 — Mudstone (5G 4/1)
68-1, 23-25 76173 3011 2718 0293 10,8 20 — 19 2mP 21 assd 5.44 - Mudstone (5G 4/1)
68-1, 60-63 762.10 2208 1.975 0.233 1.8 20 - 2.07 2.03° 2110 41,92 4.01 L Mudstone (5Y 4/1)
68-2, 109-112 764.00 2671  2.652 0.019 0.7 20 —_ 2.23 2.210 16.20 35.0P 5.86 — Laminated size-graded sandstone (SY 4/1)
69-1, 43-45 771.43  3.488  3.420 0.068 2.0 20 - 2.43 2380 10,50 24,50 8.14 — Laminated sandstone (5Y 4/1)
69-2, 101-103 773,51 2316  2.094 0.222 10.6 20 = 2.10 2.040 19.9° 40,00 4.27 - Mudstone (5Y 4/1)
69-3, 27-30 77427 2532 2322 0.210 9.0 20 - 2.14 2140 16,90 34.9P 4.97 Laminated calcareous mud (5Y 4/1)
70-1, 123-127 78173  2.286  1.995 0.291 14.6 20 — 2.09 2.01° 20.1% 39.3P 4.01 — Laminated mudstone (5G 4/1)
702, 0-3 782.00 2.647  2.484 0.163 6.6 20 = 212 2.140 17.10 35.60 5.32 = Laminated sandstone (5GY 3/1)
70-3, 141-143 T84.91  2.467 2277 0.190 B3 20 — 2.24 2.19 14.2 30.3b 4.99 —_ Calcareous mudstone (5G 5/1)
71-1, 3-4 790.03 3.160 3.129 0.031 1.0 20 — 2.197 2.6407 2.957 7.6°7 8.267 — Coarse sandstone (SGY 3/1)
712, 59-61 79209 2093 1854 0239 129 20 - 1.9 Lo 234b  433d 3.52 — Mudstone (5G 5/1)
712, 112-114 792.62 2253 1.994 0.259 13.0 20 - 2.13 2.08P 18.20 3,':',1‘”h 4.15 = Calcareous mudstone (SGY 6/1)
713, 16-18 79316 2521 2401 0.126 52 20 1.96 Lo3b 2330 43.4 4.63 — Sandstone (5G 4/1)
72-1, 65-67 800.15 2.532 2,113 0.419 19.8 20 2.04 = 1.95 24,00 45.7 4.12 - Sandstone (5G 2/1)
72-2, 16-18 801.16 3.172  2.443 0.729 29.8 20 - = 2.18° 14,90 31.6° 5.33 = Mudstone (SGY 4/1)
72-5, 131-133 806.81 2.591  2.427 0.164 6.8 20 - - 2.03° 20.0P 39.64 4.93 = Laminated sandstone (SGY 4/1)
73-1, 134-136 81034 2.452 —_ - —_ 20 — 1.92 1.940 23.00 41.6P = = Laminated sandstone (5G 4/1)
73-2, 87-90 811.37 2.547 2418 0.129 5.3 20 1.96 == 1990 2110 4100 4.81 - Sandstone (5G 4/1)
73-5, 118-120 816.18 2748 2736 0.012 0.4 20 — 2.02 2,030 21.90 43.3P 5.55 - Spotted sandstone (5G 4/1)
74-1, 79-81 819.29 2489 2454 0.035 1.4 20 — 202 2.03® 2430 48.10 4.98 = Spotted sandstone (5G 4/1)
74-2, 20-22 820.20 2435  2.388 0.047 2.0 20 = 2.07 2.01° 2320 45.6 4.80 - Spotted sandstone (5G 4/1)
744, 102-104 82402 225 2163 0.093 43 20 — s o20b 25 a96d 4.37 - Sandstone (5G 6/1)
75-1, 10-12 828.10 2207  1.886 0.321 17.0 20 — 1.98 1.99P 2320 45,00 3.75 — Mudstone (SYR 3/1)
752, 34-36 82084 2214 20093 0.121 5.8 20 - 1.98 20 246 as3d 4.21 - Sandstone (5G 6/1)



75-3, 77-19 BIL77T 2157  1.885 0.212 14.4 20 - .88 2.01° 23.6° 46,20 3.79 — Calcareous, size-graded mudstone (5G 4/1)

76-1, 26-28 83776 2.057 2071  -0.014 -0.7 20 = 1.79 1.830 30.80 54,90 3.79 = Sandstone (5G 6/1)

762, 110-112 84010 2289 2389 —0.100 -42 20 = 2.08 2.05P 20.8b 41.6° 4.90 = Mudstone (SGY 2/1)

76-4, 55-57 B42.55 2183  1.953 0.230 1.8 20 2.04 1.970 25.00 4g.2b 3.85 et Mudstone (SYR 3/1)

77-1, 8-10 B47.08 2477  2.096 0.381 18.2 20 - 2.06 2.000 19.7° 40.10 4.38 - Laminated mudstone (5G 6/1; SYR 3/1)

77-2, 52-54 849.02 2315 2.076 0.239 1.5 20 — 2.0 2.050 21.80 43.50 4.26 — Spotted calcareous mudstone (5G 6/1; SY 5/2)

774, 2-3 851.52 2073  1.967 0.106 5.4 20 i 2.00 1.91b 27.2b 50.8P 3.76 = Cross-bedded sandstone (5G 3/1)

71-5, 70-72 853.70 2.073  1.955 0.118 6.0 20 1.96 — 1.880 27.60 5072 3.68 e Sandstone (3G 6/1)

78-1, 61-63 857.11 2,119 2,045 0.074 3.6 20 . 1.94 1.91 28.3b 52,70 3.91 = Massive sandstone (5GY 2/1)

78-2, 75-77 858.75  2.242  1.959 0.283 14.4 20 — 2.07 2.06° 2.6° 45.50 4.04 - Laminated-lenticular mudstane (SYR 2/1)

78-3, 78-80 860.24 2204 1984 0.220 1.1 20 = 2.03 2,010 24,10 47.4b 3.99 — Cross-bedded mudstone (5Y 2/1; SY 4/1)

78-4, 147-149 86247 2327 2.021 0.306 15.1 20 = 2.08 2.100 19.70 40.20 4.24 o Mudstone (SYR 4/1)

79-1, 138-140 867.39 1978  2.063  —0.085 -4.3 20 — 2.14 1807 18607 32.7b7 3.56 e Mudstone (SYR 4/1)

793, 56-58 869.56 4.616  4.496 0.012 2.7 20 - 2.52 2,490 5.7b 13.90 11.20 e CO3 cemented sandstone (SGY 6/1)

794, 75-77 87125 2040 1.934 0.106 5.5 20 — 1.89 1.85P 31.00 56,00 3.58 a Sandstone (5Y 7/1)

79-5, 98-100 872.98 2160  1.902 0.258 13.5 20 2 2.01 1.96° 2520 4830 1.7 = Mudstone (5Y 2/1)

80-1, 128-130 87678 2533  2.101 0.432 20.6 20 2.17 2.14b 174 36.40 4.50 & Mudstone (SYR 4/1; 5G 2/1)

80-1, 141-142 876.91 2.610 2.324 0.286 12.4 20 = 217 2170 16.10 34,20 5.04 = Laminated sandstone (SYR 6/1)

80-3, 1-3 878.51  2.419  2.210 0.209 9.5 20 - 2.19 2.140 17.18 3570 4.73 - Lenticular mudstone (SYR 4/1)

81-1, 134-136 886,34 2464 2270 0.194 8.5 20 — 2.24 2.20 16.40 35.30 4.9 — Mudstone (SR 4/3)

81-2, 19-21 886.69 2364 2,133 0.231 10.8 20 = 217 2,140 18.20 8.0 4.56 = Mudstone (SR 4/3)

81-3, 70-72 888.70 2.776  2.560 0.216 8.4 20 = 2.21 2.250 13.70 3010 5.76 = Laminated CO3 1 sand (5Y 4/1)

82-1, 3-4 804.53  4.544  4.477 0.067 1.5 20 - 2.55 2.540 4.4b 10.8P 1.37 = Laminated CO3 d sand (5Y 4/1)

82-1, 34-36 894,84 2395 2241 0.154 6.9 20 212 — 2,140 17.90 3740 4.80 - Laminated sandstone (5Y 4/1)

822, 75-77 896.75 2.559 2313 0.246 10.6 20 — 2.19 2.0 14.3P 31.00 5.13 == Lenticular mudstone (SYR 4/4)

82-3, 120-123 89871 2.393  2.049 0.344 16.8 20 = 2.10 2.180 1930 40.90 4.47 A= Mudstone (SYR 3/4)

83-1, 48-30 90448 2.402  2.103 0.299 14.2 20 - 2.16 212/ 17.7° 16.60 4.46 = Lenticular mudstone (SYR 4/4)

83-2, 132-133 906.83 2.056  1.908 0.148 7.8 20 - 2.09 2.08b 19.00 38.60 3.97 — Laminated sandstone (SY 4/1)

833, 24-26 907.24 2422 2,121 0.301 14.2 20 — 2.15 2,120 17.90 37 4.50 — Mudstone (5Y 4/4)

83-4, 66-68 909.16  3.951 — = — 20 — s 2.18b 13.60 28.9 2 — Laminated CO3 1 sandstone (5Y 4/1)

84-1, 30-32 913.30 2388  2.191 0.197 9.0 20 = 2.14 2.190 15.50 33,20 4.80 = Lenticular mudstone (SYR 3/4)

B4-1, 115-117 914.15 2268  2.012 0.256 12.7 20 2 2.11 2.060 20.50 41.10 4.14 = Mudstone (SYR 4/4)

84-2, 142-144 915.92 4.728  4.389 0.339 7.7 20 . 2.56 2.480 5.50 13.20 10.88 = Laminated CO3 ¢ i sand (5Y 4/1)

84-3, 147-149 917.42  2.975  2.104 0.871 41.4 20 - 2.21 2.270 12.6° 27.8b 4.78 - Laminated sandstone (SY 4/1)

85-1, 3-4 922,03 2.653  2.465 0.188 1.6 20 = 2.43 2350 11.40 26.20 5.79 = Mudstone (SYR 3/4)

85-1, 38-40 922.38  4.450 4628 -0.178 -18 20 —  Baddata 2570 13b 8.3b 11.89 — 03 cemented sandstone (5Y 4/1)

85-2, 14-17 92364 2532 2176 0.356 16.4 20 —  Baddaa 223 13.80 30.00 4.85 - Lenticular mudstone (SYR 4/4)

85-3, 1-3 925.01 2114 1915 0.199 10.4 20 - 1.92 1.960 238D 45,50 1.75 - Laminated sandstone (SY 4/1)

86-1, 138-140 93238 2373 2.0% 0.283 13.5 20 — 2.24 2,160 17.20 36.20 4.51 = Mudstone (SYR 3/4)

86-2, 146-148 932.94 2.507  2.155 0.352 16.3 20 A= 2.2 2,190 1510 12.4b 472 = Lenticular mudstone (SYR 3.5/4)

86-4, 146-148 936,96 2.425 2257 0.168 7.4 20 = 2.17 2.200 16.0 34.20 497 s Lenticular mudstone (SGY 3/2)

87-1, 95-98 940,95 1.801  1.833  -0.032 -13 20 = 2.03 2.030 21.00 4170 3.72 oS Mudstone (5G 5/1)

87-1, 128-130 941.28 2211 2.0 0.175 8.6 20 — 2.19 2.190 16.00 34.2b 4.46 — Lenticular mudstone (SYR 4/1)

87-2, 118-120 942,68 2,045  1.858 0.195 10.5 20 = 2.01 2.040 2190 43,80 1,79 = Mudstone (SYR 3/4)

88-1, 18-20 949,18  2.029 = s — 20 2= 2.13 2,070 20.92 42,0 ~ = Mudstone (SYR 3/2)

88-1, 70-72 94970 3.675  2.812 0.863 30.7 20 = 275 2,590 6.6° 16.7° 7.28 = Dolomitic mudstone (SYR 3/2)

88-1, 128-130 950.28 2.469  2.411 0.058 2.4 20 2.36 — 2.440 9.40 2240 5.88 s Sandstone (5Y 5/1)

88,CC (2-4) 953.48 2219  2.084 0.135 6.5 20 — 2.21 2.240 15.50 33.90 4.67 - Lenticular mudstone (5G 5/1)

89-1, 78-80 95878 2,107 1,949 0.158 8.1 20 == 2.13 2120 1810 37.40 4.13 = Lenticular mudstone (SGY 6/1; 5G 5/1)

89-2, 105-107 960.55 2.058  1.841 0.217 11.8 20 = — 2,062 21.50 4320 3.79 = Mudstone (SYR 3/2)

89-3, 130-132 962.30  2.094  1.948 0.146 7.5 20 = 2.18 2.13b 17.9b 37.20 4.15 - Calcareous mudstone (I0YR 4/2)

894, 50-52 963.00 2.047  1.857 0:190 10.2 20 - — 2,082 20.70 42,10 3.86 - Mudstone (SYR 3/4)

90-1, 45-47 967.45 2394 2219 0.175 7.9 20 2.31 2270 14.5P 32.0b 5.04 - Mudstone (5Y 3/4)

90-3, 30-32 970.30  1.951  1.813 0.138 76 20 = = 2.01b 22.3b 43,80 3.64 = Mudstone (SGY 6/1)

91-1, 140-142 977.46 1734 1788  —0.054 -3.0 20 A 2.08 2.03b 22.00 43,60 3.63 = Mudstone (SYR 4/1)

91-2, 94-96 978.44 2137 1.990 0.147 7.4 20 san 217 2.130 17.8b 37,00 4.24 —~ Lenticular mudstone (5G 6/1)

91-3, 98-100 979.98 2772 2310 0.462 20.0 20 - 2.32 2.350 1230 28.3% 5.43 - Calcareous mudstone (SYR 3/4)

914, 12-14 980.62 4.288 3.692 0.596 16.1 20 — 2.78 2.69" 5.5b 14,40 9.93 —_ Laminated CO3 cemented sandstone (5Y 4/1)
Bad ple

93-1, 133-135 991.33 2056  1.905 0.151 79 20 = 2.07 22107 sagn 1.0 4217 == Mudstone (SYR 3/2)

932, 12-74 99222 2395 2.191 0.204 9.3 20 = 2.25 2.230 14 s" T L] 4.89 - Lenticular calcareous mudstone (SYR 4/4)

93-3, 60-62 993.60 2232  2.063 0.169 8.2 20 . 222 2,162 17.5b 36,97 4.46 — Calcareous mudstone (SYR 4/4)

93.5, 3-5 996,03 2111 1.927 0.184 9.5 20 = 2.08 2,040 20.9% 41.60 3.93 — Lenticular mudstone (SG 4/1; N8)

94-1, 11-13 999.11 2750  2.084 0.666 2.0 20 = 2.02 2,020 2200 43.40 4.21 = Laminated mudstone (5G 4/1)

941, 30-32 999.30 2.0817 2283  -0.202 ~8.8 20 = 2.37 2.370 13.70 3150 5.41 = Lenticular cal d (5G 6/1)

94-2, 140-142 1001.90 2.063  1.891 0.172 9.1 20 - 2.14 2,010 21.10 a2.5b 3.91 — Mudstone (SYR 3/2)

95-1, 102-104 1009.02  2.186  1.933 0.253 13.1 20 — 2.06 2110 19.3b 3980 4.08 - Mudstone (SYR 3/2)

952, 137-139 1010.88 2,181 1,999 0.182 9.1 20 — 2.10 2.20° 16.72 35,80 4.40 - Laminated mudstone (5G 4/1; N3)

95-3, 118-120 1012.12 2360 2.201 0.159 72 20 == 2.2 2.22b 1470 3190 4.89 = Laminated calcareous mudstone (SYR 2/1 to 4/1)

96-1, 73-77 101773 1.881 2,115  -0.234  —12.4 20 512 — 205" 20.8% 4160 4.34 — Lenticular calcareous mudstone (SGY 8/1 to 4/1)
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Table 10. (Continued).

Comp i y GRAPE “special”’
T;t-b_nlk dm‘ty‘]‘ Gravimetric?:¢ Vane sh
count 2 ane shear
. 3 Wet-  Wet-water  Porosity
Depth in ] L ___ Anisotropy —efem bk content (salt Acousticd ____sirength
Core-Section hole Beds  Beds -+ (-1¥1L Temp. | 1 d.ensir! (salt corr.)  corr.) impedance Orising Rem
(interval in cm) (m) (km/s) (km/s) (km/s) (%) (°C) Beds Beds (g/cm3) (%) (%) (g+105/cm2.5)  (8/cmy (8/em¥) Lithology (G.S.A. color number)
96-2, 75-77 1019.25  2.276  2.198 0.078 3.5 20 — 2.20 2.190 1510 1220 4.81 - Lenticular calcareous mudstone (SGY 6/1 to 4/1)
96-2, 98-100 1019.48  2.045  1.899 0.146 7.7 20 2.05 = 2.08% 20,20 40.9b 3.95 = Mudstone (SYR 4/1)
971, 26-28 102626 4421 4382 0.039 0.9 20 - 255 2,620 3.40 8.69 11.48 - Lenticular calcareous mudstone (SGY 4/1; N3)
97.3, 5-7 1029.05 2.079  1.869 0.210 1.2 20 - 2.05 2.050 20.4P 40,82 3.83 - Mudstone (5GY 2/1)
98-1, 18-20 103518 1.976  1.893 0.083 4.4 20 = 211 2.07° 20,10 40.60 1.9 = Lenticular mudstone (5G 2/6; N3)
98-2, 20-22 103670 2.100  1.906 0.194 10.2 20 - 2.07 2.08P 18.8P 4020 3.96 Laminated mudstone (5G 2/6)
98-3, 10-12 103810 2.165 1.974 0.191 9.7 20 — 2.12 2.09" 19.2h 39.1 4.13 - Laminated mudstone (5G 2/6)
99.1, 138-140 104538  1.863 = — = 20 o 2.13 2.07? 19.6° 39,50 = - Mudstone (5Y 2/1)
99-2, 40-42 104590 2,089  1.910 0.179 9.4 20 — 2.07 2,070 19,50 39.50 3.95 - Lenticular (5G 4/1; N3)
99.2, 68-70 1046.18  3.841  2.908 0.933 321 20 2.52 2,530 5.9b 14.50 7.36 - Nannofossil limestone (5Y 4/1)
994, 135-137  1049.85 2170 1,924 0.246 12.8 20 - 2.09 2,080 19.10 3870 4.00 - Mudstone (SY 2/1)
100-1, 140-142  1054.40 2258  2.030 0.228 11.2 20 . 2.07 2.11b 19.0P 39.0b 4.28 = Lenticular mudstone (5G 4/1; N3)
100-2, 94-96 1055.44  2.201 1.677? 0.5247 31.27 20 —_ 2.10 2.09" l!.6b 37. 3.507 —_ Laminated mudstone (5G 4/1)
100-3, 34-36 105634  2.334 2,169 0.165 7.6 20 - 2.12 2199 15.10 32.20 4.75 — Laminated mudstone (5Y 4/3)
100-4, 36-38 1057.86 2271  2.073 0.198 9.6 20 = 2.16 2.13% 16.20 34,90 4.42 = Laminated calcarcous mudstone (SGY 5/1)
101-1, 22-24 106222 2.248 2,030 0.218 10.7 20 i 2.11 2,090 19.2b 39,10 4.24 =5 Mudstone (SY 2/1)
101-2, 33-35 1063.83  2.295  2.137 0.158 7.4 20 - 2.16 — e — it - Laminated calcareous (5G 6/1)
101-3, 84-86 1065.84  2.414  2.19 0.215 98 20 - 212 2.14P 16.2P 33.80 4.71 = Calcareous mudstone (5Y 5/1)
101-5, 136-138  1069.36 2253 1752 0.501 28.6 20 = 217 2.15P 17.0° 35,70 3.77 - Mudstone (SYR 3/1)
102-1, 15-17 107115 2.386  2.154 0.232 10.8 20 - 218 2,190 15.3P 32,80 472 — Mudstone (5Y 2/1)
102-2, 47-49 107297 2246  2.089 0.157 1.5 20 2.16 2,160 16.4° 34,60 4.51 == Mudstone (SGY 4/1; some N3 spots)
1024, 2-4 1075.52  2.406  2.175 0.231 10.6 20 - 217 2.18Y 15.20 3240 4.74 = Laminated calcareous mudstone (SGY 5/1)
102-5, 2-5 1077.02  2.369  1.871 0.498 26.6 20 - 2.26 2,190 15.3P 270 4.10 - Mudstone (5Y 2/1)
103-1, 46-48 1080.46  —  2.09 -y — 20 = 2.16 2.160 1652 34.60 = == Mudstone (SY 3/1)
103-2, 102-103  1082.52 2.420  2.227 0.193 8.7 20 e 2.16 2,190 1510 32.3b 4.88 & Lenticular cal istone (5G 6/1)
103-3, 40-42 1083.40 2.608 2.299 0.309 13.4 20 - 2.19 2,190 14.80 3170 5.03 = Mudstone (SY 3/1)
1034, 2-4 1084.50 2.444 2226 0.218 9.8 20 = 217 2.16° 15.70 3310 4.81 — Calcareous mudstone (5G 6/1; N3 lenses)
104-1, 120-122 108620 3.072  2.861 0.211 7.4 20 2.28 2,290 11.4b 25.50 6.55 — Limestone (5G 7/1)
104-2, 100-102  1087.50 2370  2.120 0.250 1.8 20 - 2.07 2,120 17.30 35.8D 4.49 - Mudstone (5G 4/1; N3 lenses)
104-3, 38-40 1088.38  2.463 2.194 0.269 12.3 20 - 2,12 2.16 lS,lb 313" 4,74 — Laminated siltstone (5Y 9/1)
104-5, 144-146 1092.15 2.417 2.089 0.328 15.7 20 _ 2.11 2.l3h lG.Sh 34.9b 4.45 —_— Mudstone (5Y 2/1)
105-1, 48-50 109448 2363 2.027 0.336 16.6 20 - 2.08 2,150 15.9% 33.3b 4.36 - Lenticular mudstone (5GY 4/1; N3)
105-3, 18-20 1097.18  3.252  2.998 0.254 8.5 20 yom 2.44 Bad sample 7.31 - Lenticular cal dstone (5G 6/1)
1054, 115-117  1099.65 3.083  2.832 0.221 7.8 20 = 2.47 2.32b 10.9 24.80 6.57 == Lenticular cal istone (5G 6/1)
105-5, 115-117  1101.15  2.319.  2.092 0.227 10.9 20 - 2.15 2.200 14,90 32.00 4,60 — Mudstone (SYR 3.5/2)
106-1, 8-10 1103.08  3.813f — — - Cold (15°C) - - —_ - - 9.54 - Basalt (velocity of whole core)
106-1, 8-10 1103.08  3.774f 3858’  —0.084 -22 20 2.50P 7.2b 17.6° st —_ Basalt (vein) (velocity of mini-core)
107-1, 12-14 1105.12  4.803 — —_ — Cold — - — e — 12.9 — Basalt (velocity of whole core)
107-1, 12-14 110512 4.693  4.829  —0.136 -28 20 2.69 - 2,740 4.0 10.70 — — Basalt (vein) (velocity of mini-core)
107-2, 24-26 1106.74 4727 - —_ s Cold — - — — — 12.6 S Basalt (velocity of whole core)
107-2, 24-26 1106.74 4711 4.678 0.033 0.7 20 2.67 = 2.65% 5.2b 13.50 = - Basalt (velocity of mini-core)
107-3, 41-43 1108.41 4,924 — —_ — Cold - o —_ _ — 13.43 — Basalt (velocity of whole core)
107-3, 41-43 1108.41  5.013  5.030  -0.017 - 20 2.70 - 2.73b 3.4b g9.2b = = Basalt (velocity of mini-core)
108-1, 19-21 1112.14  4.857 — — — Cold — - —_— —_ -_— 13.21 — Basalt (velocity of whole core)
108-1, 19-21 1112.14 4962  4.846 0.116 2.4 20 2.68 - 2.720 4.4b 1.8 —_ - Basalt (velocity of mini-core)
108-2, 58-60 1114.08 4678 — — — Cold = e —_ — — 12.44 — Basalt (velocity of whole core)
108-2, $8-60 1114.08  4.583  4.659 —0.076 -1.6 20 2.65 2.68 2.66° s.0b 1290 — - Basalt (velocity of mini-core)
108-3, 81-83 1115.83 4.697 - - — Cold — — —_ - — 12.54 — Basalt (velocity of whole core)
108-3, 81-83 1115.83  4.764  4.495 0.269 6.0 20 2.48? (Fracture) 2.67° 520 13.6° — _— Basalt (vein) (velocity of mini-core)

@ The calculation used the following parameters: eg, ege = 2.7 g/r:m3 for sediments and 3.0 s/cm3 for basalt; o = 1.025 g/cm?; and efe=1.128 g/cm?. There was a linear interpolation between 0.10126 cm 2/g, for the 6.61 cm aluminum standard,
and 0,10056 cm2/g, for the 2.54 cm aluminum stindard, based on the sample’s own diameter.
b Gravimetric data were done on ship by weight in air and weight in water using Ohaus centrogram balance; these were done by W. Meyers.
€ Gravimetric data used the cylinder technique with the samples processed through G. Bode’s laboratory at DSDP.
d Impedance is product of vertical velocity and gravimetric density; when gravimetric density is not available, the 2-minute GRAPE density is used to calculate impedance.
€ Core 35 and the core below were split using the “‘super-saw."” This saw affects (erodes) the drilling paste such that when sampling for velocity and density the undisturbed rock is more easily distinguished. Thus, a more homogeneous pure-rock
Jected; errors in velocity-ani should be d d; and sample splits (e.g., 2-minute GRAPE and gravimetric density samples) should be more identical.

sample can be
f Use the velocities measured through the whole basalt core for any velocity-related geophysical calculations. The velocities measured on the basalt mini-cores are used only to determine anisotropy, since these are not as accurate as the whole basalt
core velocities.
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Table 11. Physical property data, Hole 530B (hydralic piston cores).

GRAPE usmﬂn Brait 2 bc
Compressional-sound velocity wet-bulk density® - Vatic shear
Z (2 count) Wet- Wet-water  Porosity h
Depth in | L __ Anisotropy (2/cm3) bulk content (salt Acousticd strengt

Core-Section hole Beds  Beds |-+ (J-L)/L Temp. | 1 densi? (salt corr.)  corr.) 'unop?d e Orig:infl Remoiied
(interval in cm) (m) (km/s) (km/s) (km/s) (%) (°*C) Beds  Beds (g/cm?) (") (o) (g+10"/cm*ss) cm (g/cm*) Lithology (G.S.A. color numbers)
32, 110-112 10.90 - - - - - — — - - - — 91  (Cracked) Clay (5Y 2/1)

3-2, 113-115 10,93  1.506 - - = 21 .20 — 1.22¢ 72.1¢ 86.0¢ 1.84 — Clay (5Y 2/1)

7-3, 80-82 27.20 - - — - - - — - - — - 130 1 Clay (5GY 4/1)

7-3, 83-85 27.23  1.489 - - - 21 1.45 - 1.44¢ 51.1¢ 74.6° 2.14 — Clay (5GY 4/1)

9.2, 130-132 35.00 = = — - . - - — - - - 149 9 Clay (5GY 4/1)

9.2, 133-135 35.03  1.585 - — 21 1.60 - Bad sample 2.54 — Clay (3GY 4/1)

10-1, 138-140 37.98 — — — —_ - - — — — — 248 48 Nannofossil ooze (5Y 6/1)

10-1, 140-141 38.00 1.482 - -_ 20 1.52 - 1.47%? 51.0°7 73.0%? 2.18 — Nannofossil ooze (5Y 6/1)

11-2, 140-142 43.90  1.508 - = 20 1.36 - 1.33¢ 62.7° 81.2° 2.00 - ) Clayey diatom ooze (5Y 3/1)

11-2, 145-147 43.95 — — — — — — - — — — — 414 (Cracked) Clayey diatom ooze (5Y 3/1)

12-3, 10-12 48.50  1.495 — - - 20 1.34 - 1.32¢ 63.4€ 81.9¢ 1.97 - Clayey diatom coze (5Y 3/1)

12-3, 13-15 48.53 — — — — — — — — — — — 405 (Cracked) Clayey diatom ooze (5Y 3/1)

14-2, 10-12 §5.80  1.513 — - - 20 1.48 - 1.46° 52.9¢ 75.2¢ 2.21 - Diatom nannofossil ooze (5G 6/1)

14-2, 15-17 55.85 - - - —_ - — — - - —_ — 412 58 Diatom nannofossil coze (5G 6/1)

16-2, 130-132 65.80  1.503 - — - 20 1.24 - 1.24° 70.6% 85.7° 1.86 — Clayey diatom ooze (5Y 4/1)

16-2, 133-135 65.83 - - - - - — — - - — - 463 (Cracked) Clayey diatom ooze (5Y 4/1)

172, 119-121 70.09 — — - - - — — — — - — 889 140 Clayey diatom ooze (5Y 3/1)

17-2, 125-127 70.15  1.517 - — - 20 1.35 — 1.32¢ 62.4° 80.5¢ 2.00 — Clayey diatom ooze (5Y 3/1)

18-1, 130-133 73.10 — - - - - — — - —_ — — 498  (Cracked) Clayey diatom ooze (5Y 3/1)

18-1, 135-136 7315 1.497 - - - 20 1.32 — 1.34¢ 61.6° 80.3¢ 2.00 — Clayey diatom ooze (5Y 3/1)

20-3, 20-22 83.80 — — — — — - — — - — — 705 (Cracked) Clayey diatom ooze (5Y 3/1)

20-3, 25-27 83.85  1.505 - - — 20 1.34 - 1.36° 59.7¢ 79.2¢ 2.05 - Clayey diatom ooze (5Y 3/1)

21-2, 25-27 86.75  1.499 = = - 20 1.36 — 1.35¢ 61.0° 80.3¢ 2.2 — Clayey diatom ooze (5Y 3/1)

21-2, 30-33 86.80 — — - — - — —_ - - —_ — 708 153 Clayey diatom ooze (5Y 3/1)

25-2, 125-127  102.55 . - - — - - - . - - - 1097 159 Clayey diatom ooze (marl) (5G 4/1)

25-2, 130-133  102.60  1.500 - - — 20 1.38 — 1.41¢ 58.4¢ 80.5¢ 2.12 — Clayey diatom ooze (marl) (5G 4/1)

27-2, 10-13 108.80  1.507 - — 20 1.50 — 1.50%7 53.4%7 78.0°7 2.26 — Mottled clayey diatom ooze (5Y 4/1)

33-1, 70-75 118.90 — — — — — — — — - — — 719 (Cracked) Mud flow clast: diatomaceous clay (5YR 3/1)
331, 75-77 118.95  1.586 - — — 20 1.56 - 1.58%7 47.1%? 72.5%7 2.51 - Mud flow clast: diatomaceous clay (SYR 3/1)
35.2, 120-122  137.10 — - - — - - - —_ —_ - = 778 (Cracked) Mud flow clast: nannofossil aoze (5Y 6/1)
35-2, 125-127  137.15 1.560 - - 20 1.85 — 1.84¢ 31.4° 56.4¢ 2.87 — Mud flow clast: nannofossil coze (5Y 6/1)
36-3, 15-17 141.95 — — — — — — — — —_ _ —_ 2082 Mud flow clast: mottled clayey

36-3, 20-22 14200 1578 - - - 20 - - 1.64° 39.6° 63.6° 2.59P - Nannofossil ooze (5Y 6/1)

37-1, 50-52 142,70 — - - - —_ - - — - - = 566  (Cracked) Nannofossil ooze (5Y 6/1)

37-1, 55-57 142.75 1.535 -_— — - 20 1.62 - 1.67¢ 40.5¢ 66.2° 2.56 - Nannofossil ooze (5Y 6/1)

41-3, 70-72 158.30 - - == — = - - - - - = 1522 71 Nannofossil ooze (5Y 6/1)

41-3, 75-17 158.35 1.524 - — — 20 1.72 — 1.65¢ 39.2¢ 64.8° 2.58 - Nannofossil coze (5Y 6/1)

44-2, 80-83 165.30 - - - - - — — - - - — 1297  (Cracked) Laminated nannofossil ooze (5Y 6/1)

44-2, 85-87 16535  1.534 - - — 20 1.68 — 1.68¢ 40.0° 65.5¢ 2.57 — Laminated nannofossil ooze (5Y 6/1)

46-2, 10-12 172.40  1.500 — - - 20 1.65 - 165 43.8% 70.657 2.48 - Mud flow clast: clay (disturbed) (5Y 2/1)
47-2, 62-64 176.32  1.538 - - — 20 - - 1.81° 35.00 61.6° 2.78 - Mud flow matrix: nannofossil ooze (disturbed) (5G 6/1)
48-1, 130-132  178.90 — - - - - - —_ - — - = 920 413 Layered nannofossil ooze (5G 6/1)

48-1, 135-138  178.95 1.520 e - — 20 1.77 — 1.73¢ 37.6° 63.5° 2.63 - Layered nannofossil ooze (5G 6/1)

2 The calculation used the following parameters: pg, oge =27 sfcm3 for sediments and 3.0 g/cm for basalt; gr = 1.025 gfcm3. and gf = 1.128 sa’cm" There was a linear interpolation between 0.10126 cmzfg for the 6.61 cm aluminum
standard, and 0.10056 /g for the 2,54 cm alfnm.inum standard, based on the sample’s own diameter.

b Gravimetric data were done on ship by weight in air and weight in water using Ohaus centrogram balance; these were done by W. Meyers.

€ Gravimetric data used the cylinder technique with the samples processed through G. Bode's laboratory at DSDP.

d Impedance is product of vertical velocity and gravimetric density; when gravimetric density is not available, the 2-minute GRAPE density is used to calculate impedance, Where vertical velocity was not available, horizontal velocity was
used to calculate impedance.
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Figure 50. Laboratory velocity and associated laboratory data from Hole 530A, at a condensed vertical scale. The data were taken at laboratory temperatures and pressures.
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Figure 51. Laboratory velocity and associated laboratory data from Hole 530A, at an expanded vertical scale. The data were taken at laboratory temperatures and pressures.
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Figure 52. Laboratory velocity and associated laboratory data from Hole 530B, at a condensed
vertical scale. The data were taken at laboratory temperatures and pressures.
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Table 12. Calculation of in situ velocity from laboratory data, Site
530.

Depth below Average velocity Average velocity at
seafloor at laboratory conditions  in situ conditions

(m) (km/s) (km/s) Age and lithology
0
1.563 1.618 Pleistocene-Oligocene
467 ooze, mud, and marls
2100 2360 Eocene-late Campanian
chalk, mudstone, lime-
stone, and siliciclastic
700 sandstone
2.18° 2.38° late Campanian-late
Albian mudstone and
1103 sandstone
4.64 4.68 Basalt
1121

8 From 0 to 467 m: The interval velocity from 0 to 200 m is based on a seawater velocity of
1.54 km/s at the seafloor (2.9°C at 4635 m depth) and 1.57 km/s at 200 m at 10.9°C (as-
suming 40°C/1000 m temperature gradient and using '‘Special Publication-58"": Tubles
of Sound Speed in Sea Water, August 1967, U.S. Naval Oceanographic Office, Wash.,
D.C.). From 200 to 468 m the lab data average 1.57 km/s. Thus from 0 to 468 m, velocity
averages 1.56 km/s. If porosity rehound is -s purosmr units, 1.56 km/s is adjusted to
1.58 km/s; adjusting for gives an average velocity
of 1.61 km/s,

b From 467 10 700 m: Average mudstone velocity at laboratory conditions = 1,95 km/s.
Average carbonate sandstone wlocﬂy at lab cond:honx 3.5 km/s. Assuming 90% mud-
stone and 10% carb the locity is 2.10 km/s at lab conditions.
With a 5% porosity rebound the 1.95 km/s mudstone velocity = 2.15 km/s, plus 0.05
km/s for hyd = 2.2 km/s in situ velnmy for mudstone.
There is no porosity rebound rnr llte carbonate sandstone, but 0.05 km/s is added for hy-

and , Biving 3.55 km/s as a thtoretiu.l in situ velocity. As-
sumins 90% mudstone and 10% carbonate d the d age in situ ve-
locity is 2.36 km/s.

€ From 700 to 1103 m: A 95% mud with an lab velocity of 2,1 km/s
and 5% carbonate-cemented rock with an average of 3.85 kmr’s. the average velocity of
the interval is 2.18 km/s at lab cundmms Using the poroslty, hydrmw; pressure, and
temperature corrections di in fi b, the has a I in situ
l:\rcl.f.w:m‘r of 2.3 km/s and the sandstone, 3.8 km/s; the average for the interval is 2,38

m/s

P ¥ P

Table 13. Heat-flow, Hole 530A.

Table 14, Temperature data, Hole 530A (mea-

surement 75-2, thermistor 6).

Number Resistance  Temperature
<)

(% 2 = min.) (K)

-

Tool movement Minutes/seconds
Start timer on deck 00.00.00
Start down pipe 9.30
On bottom, 1112 m 56.00
Turn off pump 57.00
Stay at bottom, 30 min. 56.00 to 86.00
Tool at first stop, 700 m 89.25
Stay at first stop, 20 min. 89.25 to 109.25
Tool at second stop, 300 m 115.35
Stay at second stop 20 min. 115.35 to 135.35
Tool at mudline 139.25
Stay at mudline, 20 min. 139.25 to 159,25
Tool on deck 183.00
Tool off 194.00

0 .04
1 11.41
2 11.46
3 11.96
4 12.18
9.30 min. 3 13.08
Start down pipe ] 17.32
7 20.06
B 22.85
9 24.91
10 25.84
11 26.14
12 26.33
13 26.65
14 27.02
15 27.35
16 24,34
17 22.44
18 21.45
19 21.27
20 21.25
21 20.32
22 20.40
23 20.64
24 18.20
25 16.71
26 15.71
27 15.17
56.0 min, 28 14.89
On bottom 112 m
57.0 min.
Turn off pump
9 14.90
30 14.86
1 14.84
Bottom 14.76
33 14.70
34 14.65
15 14.60
Bottom 36 14.56
37 14.52
38 14.49
9 14.46
40 14.42
41 14.36
42 14.32
86.0 min. 43 14.26
89.25 min.700 m a4 14.85
45 15.13
46 15.13
47 15.12
48 15.12
700 m 49 15.10
50 15.11
51 15.13
52 15.13
53 15.13
109.25 min, 54 15.14
55 15.08
56 15.84
115.35 57 16.61
300 m 58 17.16
59 17.28
60 17.35
300 m 61 17.40
62 17.46
63 17.51
64 17.52
300 m 65 17.57
66 17.59
135.35 min. 67 17.63
63 17.64
159.25 min. 69 18.43
Bottom 70 19.80
71 20.52
Mudline 72 20.42
73 20,37
T4 20.34
75 20.36
76 20.31
77 20.36
78 20.38
159.25 7% 20.39
Startup from mudline 80 20.44
6.5 81
82 23.01
33 2.9
84 22.90
85 2.78
86 22.51
87 211
&8 21.65
] 21.21
90 19.93
On deck 183.0 min. 91 14.36
92 15.06
9 14.10
94 13.41
95 13.06
9% 12.96
91 12.89
Tool off 98
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Figure 55. Temperature versus time as the Uyeda Temperature Probe
descends and ascends Hole 530A.
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Figure 56. Temperature profile of Hole 530A using results of the
Uyeda Temperature Probe and Gearhart-Owen Temperature Log.

Gearhart-Owen Well Logs

Logging Program in Sedimentary Rock Based
on Gearhart-Owen Equipment

METHODS AND EQUIPMENT

The logging program was intended to provide data for interpreta-
tion of several geophysical and geological problems. First, in situ geo-
physical measurements, such as sound velocity, density, porosity,
electrical conductivity, and temperature, would allow an integrated
geophysical section to be determined. This integrated geophysical sec-
tion would be at in situ conditions, which are very difficult, if not im-

98

possible in some cases, to duplicate from laboratory measurements
and would allow interpretation of the results of remote-sensing techni-
ques, such as seismic reflection and refraction data, gravity surveys,
electrical resistivity surveys, and surface geothermal data. Second, the
density (gamma-ray backscatter) and porosity (neutron) logging data
provide an index to other physical parameters and allow the bulk min-
eral density (grain or matrix density) of the formation to be estimated
statistically; with the aid of sound velocity these data permit iden-
tification of certain sedimentary strata, some ‘‘potential ore deposits,”
gas, and some igneous and metamorphic rocks. Third, natural gamma
radiation will generally distinguish shale (high count) from nonshale
sediments. In basalt, the natural gamma radiation may be related to
the K,O content or to the presence of some alteration minerals.
Fourth, if the porosity derived from the density log (assuming a 2.7
g/cm® grain density) does not match the porosity from the electric
logs, the anomalies may be the result of (1) the presence of minerals of
extremely high or low grain density (significantly different from 2.7
g/cm?), (2) anomalous interstitial water salinities, (3) the presence of
metallic minerals that are electrical conductors, (4) anomalous tem-
peratures, or (5) hydrocarbons. The two continuous temperature log-
ging runs are to assist interpretation of the electric logs and to provide
more accurate estimation of in situ temperature. Even with continu-
ous coring, the entire interval cored is never recovered, and logging
should provide data in the missing gaps, so that a more complete geo-
logic section, not biased by core recovery, is available.

The following suite of Gearhart-Owen logging tools were attempted
in Hole 530A:

1) Gamma Ray-Neutron (thermal) Single Detector, unpositioned,
semi-qualitative, 3.65 cm in diameter. This tool was run in the pipe
and bottom-hole assembly from 0 to 1050 m in Hole 530A. (Success-
ful)

2) Temperature Log (thermocouple), 3.65 cm in diameter (abso-
lute and differential temperature, +0.05°C); plus Density Log (Bore-
hole Compensated) (CDL), 6.99 cm in diameter, Caliper, and Gam-
ma-Ray (GR) Log. These tools could not be lowered past a bridge in
the hole. (Unsuccessful)

3) Sonic Log (Borehole Compensated System) 9.21 cm diameter,
Caliper, and GR Log. The tool was run from 628 to 940 m in the bare
hole. (Successful)

4) Induction Log and 16-in. (40 cm) Normal Resistivity, 9.21 cm
in diameter, and Gr. Log. The tool was run from 628 to 855 m in the
bare hole. (Successful)

5) Deep Laterolog (LL-3), (poor data), 8.9 cm diameter, and Neu-
tron Log (thermal neutron, single detector and unpositioned, there-
fore, semi-qualitative), Gr. Log. The tool was run from 628 to 855 m
in the bare hole. (Partially successful)

6) Temperature Log. The tool was run from 628 to 855 m in the
bare hole; and from 0 to 628 m within the pipe and bottom-hole as-
sembly, with cool water being circulated. This tool measured tempera-
ture on the way down. (Successful)

Gamma-Ray Tool

The Gamma-Ray Tool detects natural gamma radia-
tion (0.0 to 3.0 MeV) emitted primarily from potassium,
thorium, and uranium contained in the sediment and
rock. Commonly, carbonates and sandstones (without
potassium feldspar) emit very little radiation compared
to clayey and shaley sediments because the clay minerals
have varying ion-exchange capacities which may absorb
varying amounts of radioactive isotopes. Natural gam-
ma-ray emitters include organic-rich black shales, hy-
drothermal deposits, authigenic minerals deposited dur-
ing slow sedimentation rates, biotite, K-feldspars, and
glauconite. Problems of gamma-ray interpretation and
data characteristics, such as time constants and logging
speed, etc. have been discussed by Lynch (1962) and
Kokesh (1951). Gamma-ray data collected through the
pipe contain these artifacts: (1) all signals are attenuated
(low) by the pipe, and pipe connections; (2) drill collars,
which are very thick at the bottom of the string, atten-



uate the signals even more than the thinner drill pipe;
and (3) open bumper subs may act as windows permit-
ting relatively high gamma counts. Gamma radiation is
also affected by the borehole diameter, which can be
corrected by using Gearhart-Owen International (GOI)
charts.

Sonic Tool

The Sound-Velocity (compressional) Log is a “‘com-
pensated system’’ with two sets of receivers 61 cm apart;
the velocity is measured both up and down the hole so
that the tool cancels out most but not all of the effect of
variations in borehole diameter. Where sediments and
rock of differing velocities are differentially washed out,
anomalous velocities may be recorded. General princi-
ples of the compensated system have been described by
Kokesh et al. (1965) and Morris et al. (1963). ““Noises”
are high-velocity artifacts and ‘‘cycle skipping’’ is a low-
velocity artifact; these have been discussed by Lynch
(1962). The tool has a 60 cm vertical resolution and a
very shallow (5-10 cm) depth of investigation. Low-
velocity and borehole-diameter limitations, derived from
equations in Lynch (1962), are given in Figure 57.

Density Tool

The Density Tool is a borehole compensated system.
The tool emits gamma rays which are detected by two
receivers. The source and detectors are held against the
side of the hole, and a caliper measures hole diameter.
This system automatically corrects for borehole diame-
ter, mudcake thickness, and density. The technique as-
sumes that all materials except water have the gamma-
ray attenuation coefficient of quartz. The tools are em-
pirically calibrated for wet-bulk density in fresh water
and limestone matrix. The technique, interpretation char-
acteristics, assumptions, and precautions have been dis-
cussed by Wahl et al. (1964), and Sherman and Locke
(1975). Discussions of general principles have been pre-
sented by Baker (1957) and Lynch (1962). Resolution

20
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Figure 57. Diagram showing the minimum possible velocity that can
be accurately measured for a given hole diameter. Curve derived
from Lynch (1962).
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and penetration are about 30 cm depending on forma-
tion density, logging speed, and time constant.

Neutron Tool

The Neutron Tool has a single detector which is un-
positioned in the hole, so that this is a semi-qualitative
log. It emits thermal neutrons which are mostly (but not
completely—e.g., Cl) attenuated by collisions with H*
protons, which have the same mass as a neutron, in the
pore water. With the proper correction for formation
type and hole diameter, the tool can be used qualita-
tively to infer porosity. Principal assumptions and pre-
cautions in the use of the tool have been discussed by
Lynch (1962). Resolution and penetration are about 53
cm, depending on logging speed, porosity, type of sedi-
ment or rock, and time constant.

Electric Logging Tools

The Induction Log has a 100 cm resolution and pene-
tration of ~ 254 cm, but its data are not precisely quan-
titative where the hole is washed out more than 13 in. It
is designed to measure electrical conductivity in high-
porosity sediment and rock having resistivities less than
100 ohm-m. The 16-Inch Normal Resistivity Tool has an
approximate 40.6 cm (16-in.) resolution and penetration
and is normally used to indicate whether invasion of
fresh drilling water has occurred; however, seawater-
mud was the drilling fluid here. The Deep-Laterolog is a
focused electrical resistivity tool designed with a 15 cm
vertical resolution and 254 cm penetration. It is de-
signed to measure electrical resistivity of hard rocks
such as basalt, with greater than 100 ohm-m resistivity.
All of these electrical tools are affected by the resistivity
of the formations and geometry of the borehole; caliper
data from the Density Log must be used to correct the
electric logs to true formation resistivities by using GOI
charts. Lynch (1962), Doll (1949, 1951), Moran and
Kunz (1962), and Keller and Frischknecht (1966) have
presented detailed discussions of these techniques.

Miscellaneous

The Gamma-Ray (GR) Tool is included with each log-
ging run for stratigraphic control. It allows the logs
made on different logging runs to be related to the for-
mation and to be correlated because the depths indi-
cated by the tools are neither precise nor accurate,
which is in part a result of the ship’s motions.

Before interpreting any of the logs, the Gearhart-
Owen manual should be consulted to determine whether
data corrections are necessary and how to make them.

Results—Gearhart-Owen Well Logs

Logs were attempted in Hole 530A in the following
order:

1) There was a successful attempt through the drill
string with the Gamma Ray-Neutron Tool from 0 to
1050 m below the seafloor (Figs. 58 and 59).

2) There were two unsuccessful attempts to enter the
bare hole from the end of the drill string, at 200 m and
at 300 m, with the Density, Temperature, Caliper, and
Gamma-Ray suites. At 300 m the logging suite was
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Figure 58. Neutron-Gamma Ray Tools, Hole 530A. These tools were collecting data through
a pipe and bottom-hole assembly from 0 to 1050 m Condensed vertical scale.

caught, and we lost the Cs source from the Density Log;
no spare source was available, precluding further den-
sity logging on this leg.

3) Another attempt to enter the bare hole was made
at 628 m, where the sides of the hole were more firm.
The pipe was lowered and raised, while circulating, to
clean the hole. We placed the end of the drill pipe at 628
m and successfully ran the following suite of tools in the
bare hole from ~ 630 to ~900 m:

a. Sonic Log, Caliper, and Gamma Ray (Figs. 60, 61).

b. Induction Log, 16-Inch Normal Resistivity, and

Gamma Ray (Figs. 60, 61).
c. Deep-Laterolog (poor data, not quantitative),
Neutron Log, and Gamma Ray Log (Figs. 62, 63).

d. Temperature Log (Figs. 62, 63).

We obtained only one temperature log; therefore, cal-
culation of in situ temperature by the Keller et al. (1979)
method was not possible.

100

Interpretation of Neutron-Gamma Ray Data from
0-1050 m through Drill String (Figs. 59, 60)

Larry Axline (a Gearhart-Owen logging engineer) was
not certain whether or not the Gamma-Ray Tool was
working properly because the gamma-ray response above
the seafloor appeared to be anomalously high. _

The Neutron-Gamma Ray Log data were measured
through the drill string as follows: (1) from 0-991 m,
through the 7-in. (17.8 cm) diameter drill pipe; (2) from
991-1050 m, through 7-10 in. (17.8-25.4 cm) diameter
drill collars, with diameter increasing gradually down-
ward. Bumper sub openings were located at 1035 and
1045 m.

The pipe causes attenuation of the GR counts and
may create anomalously low porosity indications on the
Neutron Log. The pipe is joined together at ~9.5 m in-
tervals, and these thicker joints cause decreasing GR
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Figure 59. Gamma Ray and Neutron Tools (single detector, thus only qualitative) unpositioned in Hole 530A. These tools were collecting data through a pipe and bottom-hole assembly from
0 to 1050 m. Expanded vertical scale.
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Figure 60. Hole diameter from Caliper Tool with Sonic Tool; gamma-ray with Sonic Tool; compressional
sound velocity from Sonic Tool; gamma ray with Induction Tool; and electrical conductivity from the In-
duction Logging Tool, Hole 530A. See Figure 57 to determine which velocity values are accurate. The
Sonic Tool was centered in the hole. Vertical scale is condensed.
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Figure 61. Hole diameter from Caliper Tool with Sonic Tool; gamma ray from Sonic Tool; compressional
sound velocity from Sonic Logging Tool; gamma ray from Induction Tool; and electrical conductivity

from the Induction Logging Tool, Hole 530A. See Figure 57 to determine which velocity values are ac-
curate. The Sonic Tool was centered in the hole. Vertical scale is expanded.
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Figure 61, (Continued).

spikes and decreasing neutron porosity spikes in the log-
ging data.

The thicker drill collars attenuate the GR and Neu-
tron logs more than does the seven-in. pipe. However,
the thin walls of the bumper subs cause relatively high
counts in the low attenuated background data of the
drill collars. The following interpretation of these data
assumes that the hole is not washed out.

The Neutron-Gamma Ray Log has a high GR count
from 0 to 25 m below seafloor. However, these data
could also be anomalous if the tool was not working
correctly, since the GR count is similar above the sea-
floor. The soft upper portion of this hole is probably
washed out, because of the drill pipe’s being moved
back and forth (horizontally) during drilling. If the hole
is washed out, it may also be filled in part with radio-
active drill-cuttings while drilling is done deeper in the
hole. It is also possible that the high GR counts repre-
sent a formation with high clay content or one with a
large number of thin clayey beds, and that either the
clay content or the number of thin clayey beds irregu-
larly decrease down to 25 m; however, this is not what is
found in the cores.

From 25 to 477 m, the GR count is very low and
should indicate nonclayey sediments. This is correct for
the upper part of the section, but below 277 m the sedi-

0
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e T .

[ I T |

[ T T T

ment is a red and green mud virtually devoid of CaCO;.
High GR spikes, probably representing thin clayey beds
(<2 m thick), occur in greater number with increasing
depth. Porosity appears to decrease very slightly, as-
suming the borehole is not washed out.

From 477 to 590 m, the gamma radiation increases ir-
regularly with increasing depth. This should indicate a
higher clay content or increasing frequency of thin
clayey beds, but the sediments of this interval are actual-
ly more carbonate rich. The Neutron Log suggests an
overall porosity lower than that above 477 m, assuming
uniform borehole conditions. The GR and neutron data
suggest that there are some beds of low porosity and low
clay content, and many beds of higher porosity and
higher clay content.

From 590 to 650 m, the GR decreases irregularly,
with a corresponding increase in porosity with depth,
and then increases, with a corresponding decrease in
porosity. This suggests first decreasing then increasing
clay content or that the number of thin clay beds de-
crease then increase with increasing depth, but these do
not correspond to the observed changes in lithology.

From 650 to 675 m, the Neutron-Gamma Ray Log
data indicate beds of distinctive low porosity 2-3 meters
thick and low GR counts interlayered with others having
high counts. The levels with higher counts may cor-
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Figure 62. Gamma ray-Neutron Log run with Laterolog tool. The Laterolog tool was not work-
ing properly, thus its electrical conductivity values are too small. The Neutron Log is a single
unpositioned detector, thus providing only qualitative information. The Temperature Log
was run within the drill pipe and bottom-hole assembly from 0 to 625 m; cool water had been
circulating through the pipe to pump the Temperature Tool down. The negative temperature
spikes probably represent places where the Temperature Tool was caught in the hole and then
fell more rapidly. The vertical scale is condensed.

respond to the siliciclastic sandstones containing feld-
spar, glauconite, and heavy minerals which are charac-
teristic of lithologic Subunit 5b.

From 675 to 1000 m, the formation appears to be of
medium to high GR intensity and porosity, correspond-
ing to the observed high clay content. There are a few
(5%) low porosity and low clay content (low GR inten-
sity) beds. At 717, 552, 854, 886, and 891 m, and per-
haps at 1004-1025 m, extremely high GR counts suggest
thin claystone beds or organic-rich black-shale beds as
indicated by core recovery. In general, porosity from
927 to 975 m shows a slight increase.

From 1000 to 1050 m, there is a significant decrease
in porosity and an increase in GR intensity. There is an

apparent higher porosity zone from 1035-1045 m with a
slightly lower GR intensity, but this is an artifact of the
presence of the bottom-hole assembly, which causes an
anomalously low GR count. The high GR intensity is
unusual and could be produced by the abundant black
shales, but it may also be related to the thin-walled
bumper subs.

Time-stratigraphic units cannot be clearly identified
from the neutron-Gamma Ray Log. The boundaries of
the lithologic units are recognizable only as subtle
changes in the GR intensity and in all cases would be
difficult to pick by logging data alone:

1) The boundary between siliceous ooze of lithologic
Unit 1 above and nannofossil marl of lithologic Unit 2
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Figure 63. Gamma ray-Neutron Log run with Laterolog tool, Hole 530A. The Laterolog tool was not working properly, thus its electrical conductivity values are too small. The Neutron Log is a
single unpositioned detector, thus providing only qualitative information. The Temperature Log was run within the drill pipe and bottom-hole assembly from 0 to 625 m; cool water had been
circulating through the pipe to pump the Temperature Tool down. The negative temperature spikes probably represent places where the Temperature Tool was caught in the hole and then fell
more rapidly. The vertical scale is expanded.
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Figure 63. (Continued).

below is at 110 m. The gamma radiation is very uniform
above 110 m; below the boundary the intensity is slight-
ly greater, with a greater frequency of high GR spikes.

2) The boundary between nannofossil marl of Unit 2
above and muds of lithologic Unit 3 below, at 277 m,
shows a subtle GR change, with slightly greater intensity
and greater frequency of higher GR spikes below.

3) The boundary between muds of Unit 3 above and
mud alternating with marls and chalks of Unit 4 below,
could be that indicated to be at 473 m on the GR log; be-
low this horizon there is in general a higher GR inten-
sity.

4) The Gr intensity is lower below the boundary be-
tween alternating marl, chalk, and mud of Unit 4 above
and muds, siliceous clastics, and clastics of Unit 5 be-
low, at 600 m.

5) The boundary between volcanogenic sandstone of
lithologic Unit 6 above and claystone of Unit 7 below is
at 831 m. On the GR log this boundary may be indicated
10 m deeper, at 841 m. In the 10-m interval above 841 m

is a low GR intensity layer 5 m thick, but it is not par-
ticularly distinctive and would be difficult to identify us-
ing only logging data.

Interpretation of Gamma-Ray Data from the Sonic
Log Run from 630 to 940 m in the Bare Hole
(Figs. 60, 61)

From 630 to 655 m, the GR count is relatively low,
indicating predominantly nonclayey rock. This corre-
sponds to lithologic Units 4 and 5a which are character-
ized by the presence of clastic limestones in a mudstone
sequence.

From 655 to 680 m, the GR increases irregularly. This
increase probably represents either increasing clay con-
tent or an increase in the frequency of thin clayey layers.

From 680 to 805, m, the GR remains high and con-
stant, suggesting that clay content (or frequency of thin
clayey beds) is high and uniform, except for low GR
(~5 m thick) counts at 715, 725-735, 797, and 800 m.
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From 805 to 840 m, the GR count gradually decreases,
suggesting that the rock becomes less clay rich; a sharp
contact with low GR count above and high GR count be-
low occurs at 840 m.

Below 840 m, the high GR count gradually decreases
with increasing depth to 866 m, and then gradually in-
creases to 940 m. In general, the high GR suggests a for-
mation with high clay content or a large number of thin
clay layers. Some of the highest GR counts appear to be
thin layers and could be indications of the organic-rich
black shales.

Geologic time boundaries are not evident on the GR
Log from 630 to 940 m. Lithologic unit boundaries can
be observed on the GR Log as follows:

1) The lithologic boundary at 647.5 m separates the
mudstones, marlstones, and clastic limestones of litho-
logic Subunit 5a above from mudstone, clastic lime-
stone, and siliciclastic sandstone of Subunit 5b below;
the GR is generally higher below this contact.

2) The lithologic boundary at 790 m separates mud-
stone, marlstone, and calcareous siliciclastic sandstone
of Subunit 5¢ above from the volcanogenic sandstone of
Unit 6 below. The GR is high and uniform above 790 m
and then gradually decreases below 790 m.

3) The lithologic boundary at 831 m separates the
volcanogenic sandstone of lithologic Unit 6 above from
the claystone of lithologic Unit 7 below. The GR is high
above 840 m and low below 841 m, and this may repre-
sent the contact on the log.

Future Results of Gamma-Ray Data

With proper borehole corrections the GR can be cali-
brated to estimate percentage of clay, frequency of thin
clay beds, or percentage of other minerals which may
emit natural gamma radiation. If GR; = average GR
intensity of the nonclayey material (e.g., pure 100%
CaCaOs,, chalk, or limestone); GRy; = average GR inten-
sity of the ‘‘clayey’’ material (e.g., 100% claystone,
shale, etc.); and GR, = measured GR, then the estimat-
ed percent clayey material is:

GRy — GR. % 100
GRy — GR;

In reality, this relationship may not be linear (as in
this equation), and a more accurate, curved, empirical
relationship might be developed with experience.

Results of the Temperature Logging Attempts
(Figs. 62, 63)

In order to understand the temperature data, the
drilling and circulation history must be known. This was
as follows:

1) Normal drilling circulation was stopped at 0000
hr., 11 August 1980, and a wiper run was made at 0948
hr.

2) Mud and seawater were introduced into the hole
at 1522 to 1650 hr., 11 August 1980 (80 barrels Guar
mud).

3) At 1548 hr., 12 August 1980, another wiper run
was made, and the hole recirculated with seawater and
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40 barrels of Guar mud. Circulation stopped at 2024
hr., 12 August 1980.

4) The bare hole was logged from 625 to 855 m. The
upper part of the hole was chilled by the circulating sea-
water used to pump the tool down the pipe. The times,
minute tick marks, and dates are printed on the log.

In the bare hole, temperatures reached a maximum of
28.3°C at 855 m when the probe first arrived. After 10
minutes on the bottom, the temperature was 29.5°C.
True in situ temperatures must be 50 to 200% greater,
and the determined temperature gradient (29.7°C/1000
m) is @ minimum value. The true temperature gradient
should be closer to 40°C/1000 m, but the gradient could
vary as much as 100% depending on the thermal con-
ductivity of the formation—e.g., a high porosity surface
sediment would have a larger gradient than low porosity
rock deeper in the hole. Knowledge of the heat flow and
of the interval thermal conductivities of the sediments
allows one to calculate a temperature profile by extra-
polating from the seafloor temperature of 2.9°C. The
thermal conductivity can be estimated from porosity and
formation type.

The Uyeda Temperature Probe data are not directly
comparable with Gearhart-Owen’s continuous tempera-
ture log, but both read 2.9°C for the bottom water.

Comparison of the Electric Log and
Laboratory Density Data

As a check on the electrical conductivity log at a level
where the hole was not washed out, the porosity derived
from the laboratory density data was compared to the
Induction Log at 855 m below the seafloor, with the fol-
lowing results:

1) The formation electrical resistivity (R,) after bore-
hole correction was 1.30 ohm-m. The interstitial water
(~35 ppt salinity) has an electrical resistivity (R,,) of
0.175 ohm-m at 28.3°C (after Thomas et al., 1934, and
pressure corrections of Horne and Frysinger, 1963). Ap-
plying Archie’s (1942) equation

F=R,/R,=¢"2=1.43

gives a porosity (¢) of 36%.

2) The laboratory GRAPE density data give a wet-
bulk density of 2.06 g/cm?; assuming a grain density of
2.7 g/cm3, this represents a porosity of 38%.

The results compare closely, so that one can conclude
that the Induction Log is giving good quantitative data.

The good comparison of the Electric Log and density
data also suggests that the Temperature Log data can be
used to quantitatively interpret the Electric Log. Boyce
(this volume) compares the entire Electric Log porosity
data suite to that derived from the Sonic Log data,
which may identify metallic deposits, oil-gas, hydro-
thermal anomalies, or salinity anomalies (using an R,
plot). A cursory inspection of the conductivity curve
does not indicate any unusual anomalies in the logged
section.

Laterolog-Neutron Log

The Laterolog tool was not working properly, indi-
cating electrical resistivities about two times too high.



However, the log data are presented here as a qualitative
indicator of bed thickness and so forth, along with the
data from the qualitative Neutron tool.

Minor high resistivity anomalies in these data, corre-
sponding to higher porosity indications or to the Neu-
tron Log, suggest one of the following: (1) hydrocarbon
oil, (2) fresher interstitial water, or (3) changes in clay
content (which give false high-porosity indications on
the Neutron Log). The anomalies were as follows:

725-727 m (medium anomaly);

769 m (small anomaly);

800 m (small anomaly);

879-830 m (small anomaly);

835 m (small anomaly).

These anomalies are so small that they are probably on-
ly noise in the data.

Sonic Log

The Sonic Log was run from 630 to 940 m in Hole
530A. The log-velocity data are generally lower than the
velocities measured in the laboratory. By deleting all log
velocities too low to be measured for a given hole diam-
eter (Fig. 58), we were able to determine the following
average interval velocities:

630-695 m: = 1.97 km/s

695-745 m: = 1.90 km/s

745-835 m: = 2.04 km/s

835-940 m: = 1.91 km/s
The overall average equals 1.89 km/s.

These Sonic Log average velocities appear to be too
low, and probably they do not represent in situ condi-
tions. For example, if we average laboratory measure-
ments on low velocity mudstone only and do not include
any high velocity data or make corrections from labora-
tory temperatures and pressures, we obtain an average
velocity of 2.03 km/s between 700 and 1099 m, which is
7% higher than the 1.89 km/s log average. The average
velocity on the log in the interval from 745 to 835 m,
where the hole is relatively good, is 2.04 km/s, which
compares well to the laboratory mudstone average. How-
ever, this zone also contains higher-velocity carbonate
cemented mudstone and marlstones, which should give
a significantly higher (10%) interval velocity, so that
even the interval from 745 to 835 m has a velocity which
is too low.

The probable causes of the lower log velocities are (1)
a borehole whose walls are physically disturbed by drill-
ing, or (2) gas in the sediment in situ. It is much more
probable that the borehole is physically disturbed; be-
cause the Sonic Log has a shallow (5 cm) depth of inves-
tigation away from the borehole, and the velocity-log
sample also includes disturbed soft clayey material. The
presence of gas in the sediments was not verified by di-
rect observations on the cores or Neutron and Electric
logs.

CORRELATIONS WITH SEISMIC PROFILES

Site 530 was located on the Glomar Challenger pro-
file at 0817 (GMT) on 29 July 1980, about 2.5 miles
from the position of SAI-1C. This was a result of the
fact that during our approach to the proposed site, the
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basement topography could not be observed with the
standard procedure, using a 40 c.i. air gun at full speed
(~9 knots). Leaving the site, a seismic profile was shot
with two air guns of 100 and 60 c.i. chamber sizes, run-
ning at 6 knots. The line was perpendicular to the strike
of the Walvis Ridge, and we passed over Site 530 at 1357
on 18 August 1980 (Fig. 8). A weak reflection of the ba-
saltic basement appears at 1.20 s at Site 530. Based on
correspondence of the shape of the upper reflectors be-
tween the BGR-41 and the Glomar Challenger approach
line, and on the earlier estimate of basement depth, the
projection of the position of Site 530 on the processed
BGR-41 profile would be near shot point 3275 (Figs. 64,
65). The correspondence between Site 530 data and the
acoustic stratigraphy based on the BGR-41 profile
should be good except for the lowermost part of the
sedimentary sequence, from the acoustic basement to
the first discontinuity, which is 0 to 150 m above base-
ment.

The acoustic reflectors and discontinuities have suf-
ficient lateral continuity on the existing seismic profiles
to permit them to be traced through the southeastern
part of the Angola Basin, along a 150 km wide band
north of the Frio Ridge, including the base of the con-
tinental margin.

Definition of Acoustic Units

Using seismic acoustic stratigraphic techniques (Pay-
ton, 1977), at least eight discontinuities can be traced in
the southeastern Angola Basin (Fig. 66). Four acoustic
units separated by major discontinuities form the main
sequences (Figs. 66, 67). Their thicknesses at Site 530
appear in Table 15. Acoustic Unit 1 is characterized by
discontinuous and hatched reflectors, which indicate the
occurrence of slumps and flows. Two minor discontinu-
ities, at 0.07 and 0.19 s, can be traced within this unit.
The presence of a large disturbed zone between shot
points 800 and 1200 on the BGR-41 profile parallel to
the Walvis Ridge and the presence of minor prograding
series on UTMSI Profile 33, shot perpendicularly to the
Walvis Ridge, suggest an origin on the Ridge for these
flow deposits. Acoustic Unit 2 is a transparent layer
within which a minor discontinuity can be followed.
The base of Unit 2 corresponds to a major discontinu-
ity, which is well defined on the Glomar Challenger pro-
file. The degree of stratification seen in the acoustic rec-
ords decreases from the top of acoustic Unit 3 to the
base of Unit 4. A major discontinuity can be identified
within Unit 3. Acoustic Unit 4 is a slightly layered unit.
In its lowermost part, a discontinuity is present in the
depressions of the basement. At the projection of Site
530, it is very close to the basement.

Identification of Key Discontinuities

The major discontinuity at 0.60 s corresponds to the
Eocene-middle Oligocene condensed section or hiatus
and to the boundary between lithologic Units 3 and 4 at
467 m. The basaltic basement at 1.20 s was reached at
1103 m. Using these horizons as constraints, other dis-
continuities and acoustic units have been matched with
hiatuses, lithologic changes, and differences in the phys-
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Figure 65. BGR-41 processed seismic profile showing the projection of Site 530. Enlargement of central
part of Figure 64.

ical properties. The major acoustic units correspond well and ooze; diatom ooze and debris-flow deposits) and 2
with both lithologic units and stratigraphic hiatuses. (nannofossil clay, marl, and ooze, and debris-flow de-
" : 7 " posits) of Recent to late Miocene age (0-10 m.y.). The
Identification of the Main Acoustic Units acoustic discontinuities at 0.07 and 0.20 s do not corre-
Acoustic Unit 1 (0-0.35 s; 0-277 m) corresponds to spond to obvious hiatuses or changes in lithology. On
lithologic Units 1 (nannofossil and diatom smarl, marl, the 3.5-kHz records, the top of the debris-flow deposits
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Figure 66. Definition of acoustic units on BGR-41 processed seismic profile. Arrows show the main unconformities followed in the
southeastern Angola Basin.

Table 15. Definition of acoustic units, Site 530.

Two-way
Acoustic  Lithologic Thickness penetration Sub-bottom Velocity

units units (m) depth (s) depth (m) (km/s)
0 0
1 | P 277 1.526
0.35 277
2 3 190 1.600
0.60 467
4, 5a 183 1.839
3 0.80 650?
5b, ¢ 140 2.154
0.95 790
4 T i 313 2.311
1.20 1103
Basalt 9 4.7

can be seen to extend from Site 530 to the foot of the
Walvis Ridge and parallel to the Ridge. At Site 530, the
highest occurrence of debris-flow deposits is at a depth
of 25 m on both the 3.5 kHz record and in Hole 530B.
The geometry of the top of these debris-flow deposits
suggests the existence of submarine fans at the foot
of the Walvis Ridge, with a sediment supply from the
slopes or from the basin on the top of the Ridge through
channels across the northern basement ridge.

Acoustic Unit 2 (0.35-0.60 s; 277-467 m) corre-
sponds to lithologic Unit 3, a red and green mud se-
quence of earliest late Miocene, middle and early Mio-
cene, and Oligocene age (10-37 m.y.). The acoustic
discontinuity at the top of acoustic Unit 2 may represent
a short stratigraphic hiatus in the early late Miocene,
but this cannot be confirmed by biostratigraphic stud-
ies. A change in horizontal velocities and density also
mark this boundary. The major discontinuity at the
base of acoustic Unit 2 corresponds to the contact be-

tween the red and green mud of lithologic Unit 3 and the
lower multicolored mudstone, marlstone, chalk, and
clastic limestone of lithologic Unit 4. A major change in
the physical properties occurs at this level. The Eocene
and early Oligocene are represented by possible lower
Oligocene strata devoid of calcareous fossils (451-469
m), upper Eocene with calcareous nannoplankton of
Zones NP19/20 (469.3 m), a possible hiatus in which
Zones NP16-18 are missing, lower middle Eocene with
calcareous nannoplankton Zone NP15 at 475.5 m,
lower Eocene with calcareous nannoplankton Zone
NP12 at 486-495 m, and a possible hiatus with Zone
NP10 missing above upper Paleocene strata, with Zone
NP9 at 505 m.

A discontinuity of 0.5 s is not associated with any
change in lithology or physical properties but could cor-
respond to a hiatus at about 390 m, within upper Oligo-
cene strata barren of calcareous microfossils between
350 and 450 m.

Acoustic Unit 3 (0.6-0.93 s; 467-790 m) corresponds
to lithologic Units 4 (multicolored mudstone, marl-
stone, chalk, and clastic limestone) and 5 (mudstone,
marlstone, clastic limestone, and siliclastic sandstone),
which represent the interval from Eocene to early Cam-
panian (37-77 m.y.). The discontinuity at the base of
Unit 3 corresponds to a rapid change in velocity and is
associated with the early Oligocene-Eocene condensed
section or hiatuses. The strong stratification seen in
acoustic Unit 3 is related to the occurrence of thin beds
of limestone, chert, and siliciclastic sandstone charac-
terized by high velocities, up to 5.3 km/s, and high
acoustic impedance.

Acoustic Unit 4 (0.93-1.20 s; 790-1103 m) corre-
sponds to lithologic Units 6 (volcanogenic sandstone), 7
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Figure 67. Velocity depth profile for Site 530 showing main reflectors; acoustic and lithologic units are

identified.

(variegated red, green, and purple claystone, siltstone,
and sandstone) and 8 (red and green claystone and marl-
stone with interbedded black shales), which are of early
Campanian to late Albian age (77.5-102.5 m.y.). The
lowermost discontinuity lies at about 1.12 to 1.20 s on
the BGR-41 seismic profile. Although this discontinuity
cannot be seen on the Glomar Challenger profile, and
Site 530 is not located on the BGR-41 profile, this dis-
continuity may correspond to the Coniacian-Cenoman-
ian hiatus in Hole 530A. No contrast in physical proper-
ties and lithology marks this boundary.

The acoustic basement is highly diffractive, thus sug-
gesting that the 19 m cored could be massive basalt
rather than a sill.
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Velocity Measurements

The Gamma-Ray Log (compensated) and Sonic Log
(Borehole Compensated) recorded between 940 and 625
m sub-bottom depth. Units for the Sonic Log, in micro-
seconds per foot, were converted to kilometers per sec-
ond to produce a mean curve. Since the compensated
Sonic Log is a two-layer refraction measurement, the
lateral investigation penetration is a few centimeters and
velocities below 1.7 to 1.8 km/s are strongly affected by
the hole diameter (Boyce, this volume). Figure 68 shows
the mean sonic velocity and the velocities deduced from
the seismic discontinuities (Figs. 66, 67) for the logged
interval. Seismic velocities are always higher than veloc-
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SITE 530

ities measured by the sonic log by 0.2 to 0.3 km/s. Ve-
locities measured on samples also show a systematic
shift with respect to those recorded on the sonic log. At
837 m the log shows an abrupt decrease in the sonic ve-
locities at the transition from volcanogenic sandstone of
lithologic Unit 6 to claystone of lithologic Unit 7. The
velocities below 830 m are in part artificially low be-
cause the hole is washed out (see Figs. 57 and 61). This
discontinuity does not appear on the seismic profile be-
cause it corresponds to a speed inversion.

Nature of Main Unconformities

Seismic discontinuities in the deep sea may be related
to tectonic events and/or paleoceanographic events
which may or may not be linked to fluctuations of sea
level. The limit between acoustic Units 2 and 3, as-
sociated with the Eocene-lower Oligocene condensed
section, corresponds to: a tectonic readjustment in plate
motion at the time of Anomaly 13 (late Eocene); vol-
canic events registered in South Africa (Moore, 1976);
the highest elevation of the CCD in the South Atlantic
(van Andel et al., 1977); and high stands of sea level
(Vail et al., 1977).

The limit between acoustic Units 3 and 4 corresponds
to the time of Anomaly 34, This corresponds to a major
change of position of the pole of rotation during the
evolution of the South Atlantic (e.g., Ladd, 1974;
Sibuet and Mascle, 1978). Volcanic activity is recorded
all around the South Atlantic at this time (e.g., Moore,
1976; Almeida et al., 1968).

Seismic discontinuities may also reflect the main
transgression and regression cycles which appear in the
Vail et al. (1977) sea-level curve. Within the errors on
the preliminary age determinations, the intervals barren
of carbonate fossils (the early Eocene, late middle Eo-
cene, and early Oligocene) occur during high stands of
sea level; the intervals with carbonate fossils (the early
middle Eocene and late Eocene) correspond to relatively
low stands of sea level.

SUMMARY AND CONCLUSIONS

Introduction

Site 530 is located in the southeastern corner of the
Angola Basin, about 20 km north of the Walvis Escarp-
ment, near the eastern end of the Walvis Ridge (Fig. 1).
It lies on the abyssal floor of the Angola Basin in an
area with a seismic stratigraphic sequence typical for the
entire deep part of the basin.

Magnetic lineations of the basement are not distinct
at Site 530. The M-sequence (MO to M11) has been clear-
ly identified in the Cape Basin south of Walvis Ridge
by Rabinowitz (1976). Cande and Rabinowitz (1978)
have published an interpretation of the Angola Basin
anomalies in which they suggest that a ridge jump oc-
curred approximately at the time of Anomaly MO or
later, so that the basement at Site 530 would be early
Aptian or younger. One of the objectives of drilling at
this site was, therefore, to determine the basement age
to establish whether the hypothesis of a ridge jump in
the southern Angola Basin is correct.
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Extensive multichannel seismic surveys of the area
had been carried out by the University of Texas Marine
Science Institute and the Bundesanstalt fiir Geowissen-
schaften und Rohstoffe. Correlating the results of drill-
ing at DSDP Sites 362 and 363 with the processed multi-
channel seismic profile (BGR-36) allowed three main se-
quences bounded by discontinuities to be identified on
the adjacent Walvis Ridge: (1) the lowest surface of dis-
continuity was thought to be a paraconformity where
the Cenomanian and much or all of the Turonian would
be missing, as at Site 363; (2) the middle discontinuity
was expected to be early Oligocene, the top of the Braa-
rudosphaera chalk as noted at Site 362 and 363; (3) the
upper discontinuity was expected to be middle Miocene,
corresponding to strata which had been drilled at Site
362. Because of the water depth difference and probable
differences in sedimentary facies, it was considered
speculative to extend this seismic stratigraphy to the
deep Angola Basin, except for the lowest discontinuity
which could be recognized throughout the area and was
thought to correspond to a Cenomanian-Turonian hia-
tus known to occur near the base of the upper black-
shale sequence at Site 364. Prior to drilling, seismic
stratigraphic interpretation was limited to tracing the
lower discontinuity and to studying the basal onlap of
the sequence above it.

Arriving on 29 July, we spent 21 days at Site 530.
Hole 530 was spudded in just before midnight of the
29th. A seafloor core (4645.0 m water depth) was taken.
The interval from 1.5 to 115.5 m sub-bottom was washed
in, and a second core cut. The heat-flow tool was then
dropped but could not be retrieved. The drill string was
pulled, and the bit with the heat-flow tool arrived on
deck at 2000 hr. on 30 July. The probe of the tool was
broken off at the bottom of the bit and crushed. It could
not be recovered until the bent edges had been cut off
with a torch.

Hole 530A was spudded in on 31 July and washed to
a depth of 125 m sub-bottom. Coring proceeded contin-
uously until 10 August, when basalt was encountered at
the base of Core 105, at about 1103 m sub-bottom. Three
cores were drilled in basalt, but the last required 745
min. to cut; it was decided to terminate the hole on 11
August.

The heat-flow probe was run in an attempt to take
measurements of the water temperature near the bottom
of the hole just outside the bit, at two intermediate lev-
els inside the pipe, and at the mudline inside the pipe,
but the results were not meaningful.,

The Gamma Ray-Neutron Log was run inside the
pipe 12 August. Open-hole logging was attempted first
with a rig of the Temperature Density Logs, but was
stopped by a bridge in the hole a short distance below
the pipe. We made several attempts to clear the bridge,
cleaning and flushing the hole and setting the bottom of
the pipe deeper. After an attempted logging run on 13
August, it was found that the Density Log part of the
tool with its source had been left in the hole. The hole
was again flushed with mud and the pipe set at 625 m
sub-bottom. The Gamma-Ray Log, Sonic Log, Induc-
tion Log, Laterolog, Neutron Log, and Temperature
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Log were all run in the bottom of the hole. The drill bit
was dropped without tripping the string, and Hole 530A
was plugged with cement.

Hole 530B was offset a short distance and spudded in
on 15 August. Hydraulic piston coring continued to a
sub-bottom depth of 180.6 m, reached after 48 cores, on
18 August.

Age of the Southeastern Part of the Angola Basin

At Site 530, the age of the oldest sediments is late Al-
bian. Using the Obradovich and Cobban (1975) time
scale and extrapolating the previous sedimentation rate,
an age of 102.5 m.y. is proposed. Assuming a constant
seafloor spreading rate for the creation of the oceanic
crust older than Anomaly 34 (79 m.y.), an age of 106 to
108 m.y. (i.e., early Albian) is predicted for the oldest
oceanic crust at the ocean/continent boundary. This is
in agreement with the hypothesis of a ridge-crest jump
in latest Aptian as proposed by Cande and Rabinowitz
(1978), just after the salt deposition. This ridge jump
was indicated both by the lack of salt deposits in the
southeastern Angola Basin and by the relative eastward
shift of the Anomaly 34 lineation with respect to the axis
of symmetry of the South Atlantic. Magnetic lineations
west of Site 530 could correspond to M minus 2 and 3
anomalies of Albian age (Ryan et al., 1978).

An Empirical Curve for Seafloor Subsidence in the
Angola and Brazil Basins

According to the present plans of the Deep Sea Drill-
ing Project, Site 530 is the last site to be drilled to base-
ment in the South Atlantic; thus, the data base for an
empirical subsidence curve for the Angola and Brazil
basins will not be expanded in the near future. Hole
530A sampled oceanic basement much older than any
previous drilling in the Angola and Brazil basins, and is
critical in defining an empirical subsidence curve.

Table 16 gives age and depth relations for sites in the
Angola and Brazil basins that have reached or closely
approached basement. Figure 69 presents relationships
of calculated depth to basement after removal of the
sediment and isostatic adjustment plotted against age.

There is a scatter of points, but some are obviously
much closer to alignment along a subsidence curve than
others. Assuming that the subsidence curve has the form
h, = —at?, where h, is the depth of basement below sea
level, at age ¢, an empirical curve can be fit as a linear re-
gression if the equation is written 1nh, = —(blnf +
1na). The closeness of fit is expressed by the coefficient
of determination:

[E(lnt,-)(lnhf) - EL@M_)T
!'2 = n
[}: (lﬂtl-)z = {E Inr;)z] [E (lnh,-)z _ (E lnh‘)z]
n n

For all of the Angola Basin sites, the equation is
h, = —3.2435¢0.0954

but r2is only 0.7776.



Table 16. Age and depth of basement in the Angola and Brazil basins.

SITE 530

Sediment  Depth of unloaded
Water depth Age  thickness basement
Angola Basin (m) Basement age (m.y.) (m) (m) Basalt reached
519 3778 late Miocene 6 151.5 3879 Yes
520 4217 Langhian 15 458 4522 Yes
mid-Miocene
521 4141 mid-Miocene 167 84 4197 No, but very close
522 4456 late Eocene 39 156 4560 Yes
523 4572 mid-Eocene 50 193 4701 No, but very close
527 4437 mid-Maestrichtian 68 384 4693 Yes
530 4645 late Albian 102.5 1103 5380 Yes
17 4266 late Oligocene 31.52 92.7 4348 Yes
124

18 4022 earliest Miocene 24 178 4141 Yes

Lipa =3.2435

b = 0.0954

2 =0.7776

Brazil Basin

16 1526 late Miocene 9 175 3643 Yes
15 3938 early Miocene 20 141 4032 Yes
14 4346 Eocene/Oligocene boundary 37 107 4417 Yes
19 4685 middle Eocene 46 140 4778 Yes
20 4447-4484  late Maestrichtian 66 65 4509 Yes

L5 a =2.7761

b =0.1270

r2 = 0.8767

Ti4a =3.0892

b, = 0.2047

= 0.7513

@ van Andel used 35 m/m.y.
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Figure 69. Depth of unloaded basement versus age for Angola and
Brazil basin sites.

As shown on Table 16, for all five of the Brazil Basin
sites, the equation is:

h = —2.7761¢01270

and r2 = 0.8767.
For all 14 Angola and Brazil basin sites, the equation
is:
h, = —3.0892¢0:2047

and r? = 0.7513.

From the low values of r2it is evident that no single
subsidence curve can estimate depth of basement at all
of the sites to closer than 400 m.

However, using only those sites that appear to lie
along a curve, and testing different combinations, we

found an empirical curve based on seven sites (15, 16,
17, 18, 522, 523, and 530) which has r? = 0.9978:

h, — 0.23644¢0.1773

An even closer fit exists for the five sites 15, 17, 18,
522, and 530, as follows:

h, = —2.356810-1785

with r2 = 0.9987, but the close fit with seven sites is not
significantly poorer as an estimator of subsidence with
age.

For backtracking other sites, the preferred equation
can be written

h, = —2.3644101783 4 (hg—hgp")

where kg’ is the present depth of unloaded basement at
a given site, hp the depth of basement predicted by the
subsidence curve, and 4, is the depth of unloaded base-
ment at the given site at any age /.

Because the fractional root of numbers less than 1 —
oo the equation cannot be used to estimate the elevation
of the Ridge at its time of origin. The term a in the equa-
tion is the elevation of the Ridge crest predicted for an
age of 1 m.y.

Table 17 is an empirical prediction of average un-
loaded basement depths and water depths assuming a
constant sedimentation rate of 10 m/m.y.

Interpretation of the Sediments and Rocks Recovered

The increase in abundances of nannofossils and fora-
minifers in Subunit la records the deepening of the
CCD during the Pliocene, probably associated with the
maximum extent of upwelling conditions off the coast
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Table 17. Empirical age depth curve for
Angola and Brazil basins.

Unloaded Sediment Depth of
Age  basement thickness  water®

(m.y.) (km) (km) (km)

1 2.3644 0.01 2.3577

5 3.1452 0.05 3.1119
10 3.5565 0.10 3.4898
20 4.0216 0.20 3.8882
30 4.2213 0.30 4.1213
40 4.5474 0.40 4.2808
50 4.7309 0.50 4.3976
60 4.8864 0.60 4.0864
70 5.0218 0.70 4.5551
80 5.1421 0.80 4.6087
90 5.2506 0.90 4.6506
100 5.3496 1.00 4.6829
110 5.4408 1.10 4.7074
120 5.5253 1.20 4.7253
130 5.6043 1.30 4.7377
140 5.6784 1.40 4.7451
150 5.7483 1.50 4.7483
160 5.8145 1.60 4.7478
170 5.8773 1.70 4.7440
180 5.9372 1.80 4.7372
190 5.9944 1.90 4.7277
200 6.0491 2.00 4.7158

2 Assumes average bulk density of sediment
to be 2.2.

of southwest Africa. Shoaling of the CCD, as indicated
by low concentrations of carbonate and high diatom
productivity, resulted in the accumulation of diatom-
rich, carbonate-poor sediments interbedded with debris-
flow deposits to form Subunit 1b, They were probably
derived from approximately contemporaneous sedi-
ments on the Walvis Ridge, and the larger flows can be
seen on seismic reflection profiles to have moved down-
slope 15 to 20 km. Thick (20-100 ¢cm) clay-diatom turbi-
dites are approximately equal in abundance to pelagic
ooze and marl in Unit 1a. The turbidites were also prob-
ably derived from Walvis Ridge, where similar materials
of the same age were recovered at Sites 362 and 532.

Unit 2 comprises mainly calcareous biogenic sedi-
ments interbedded with thick debris-flow deposits and
thin mud turbidites. The marked increase in carbonate
accumulation (nannofossil marls and oozes) beginning
in the late Miocene was probably the result of a combi-
nation of rapid deepening of the CCD and increased
productivity as the Benguela upwelling system came into
being. Turbidity currents supplied fine-grained clastics
that formed the clay-marl-ooze cycles, but most of the
sediment that accumulated was pelagic calcareous nan-
noplankton skeletal remains. The thickness of the larg-
est debris-flow deposit near the top of this unit is at least
32 m. As in Unit 1, the clasts include at least seven or
eight multicolored mud, marl, and ooze lithologies de-
rived from the Walvis Ridge, as well as rare basalt peb-
bles. The base of this unit coincides with a change in
density and sonic velocity of the sediment.

Unit 3 contains thin-bedded basinal turbidites, pe-
lagic clay, and volcanic-palagonitic silt deposited from
the late Oligocene to the late Miocene, following a pe-
riod of much reduced sedimentation during middle Eo-
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cene through early Oligocene time. Seismic reflection
profiles show that the equivalent of this unit extends
over much of the Angola Basin and was dominated by
sediment input from the African continental margin.

The lower Oligocene may be represented at the base
of the unit by a condensed section with hiatuses. The
base of Unit 3 corresponds to the widespread lower seis-
mic discontinuity at which we had anticipated a Ceno-
manian-Turonian hiatus.

Unit 4 consists of minor red and dominant green mud-
stone, calcareous mudstone, and marlstone, with com-
mon interbeds of nannofossil chalk and clastic lime-
stone. The clastic limestone beds contain many shallow-
water carbonate debris mixed with volcanic rock frag-
ments. Both the chalk and limestone beds were depos-
ited by turbidity currents, which probably originated on
the African continental shelf or upper slope.

Obtaining a section across the Cretaceous/Tertiary
boundary was one of the objectives of Leg 75. The Cre-
taceous/Tertiary boundary (65 m.y.) is well docu-
mented by moderately to well preserved, common to
abundant nannofossils in Core 50, Section 2 (593.0 m).
The boundary, as far as can be judged by calcareous
nannoplankton, is between 14 and 53 cm in this section.
The boundary is not a sharp break between Maestrich-
tian and Paleocene assemblages, and there may be some
interlayering or mixing. Paleomagnetic studies show a
shift from normal to reverse polarity at 62 cm, just
below the paleontologic boundary.

In Unit 5 there are no beds of chalk, but interbeds of
clastic limestone are still present. These become less
common downward until the carbonate clastic debris is
replaced by dark-colored siliciclastics and, near the base
of the unit, by volcanogenic sandstone.

There are several irregular thickening and thinning
sequences of turbidites in Units 4 and 5, suggesting that
these sediments may have been deposited on fan lobes
and small channels. Unit 5c is interpreted as a channel-
fill sequence overlying the thick turbidites of Unit 6.

The base of Unit 5 is marked by a decrease in density
but an increase in sonic velocity, reflecting the fact that
the volcanogenic sandstone of Unit 6 has a relatively
high velocity but a low density.

The dominant lithology of Unit 6 is carbonate-ce-
mented, greenish-black volcanogenic sandstone that oc-
curs as thin (5-10 cm) to thick (1-3 m) graded turbidites.
These were probably derived from one or more volcanic
islands or seamounts on the Walvis Ridge, although
there is little bathymetric evidence for these features,
and were deposited in an upper fan channel setting.

The dominant lithology of Unit 7 is red claystone
with interbeds of green, red, and purple siltstone and
claystone and green sandstone in numerous repeated
turbidite sequences. These were probably deposited on
the lower to middle portions of a prograding fan se-
quence.

Unit 8 comprises red, green, and black mudstones,
marlstones, and rare limestones. The interpretation of
these interbedded lithologies is complex.

The red mudstones and marlstones make up about
44% of the unit and were deposited in a relatively deep
(3.5 km), narrow, ocean basin by pelagic, hemipelagic,



and turbiditic processes under oxygenated bottom water.
The green mudstones and marlstones, composing about
47% of the unit, are closely associated with the black
shales and were deposited in the same manner as the red
sediments. There are two possible interpretations for the
green coloration: either it results from diagenetic reduc-
tion of iron in red muds around layers rich in organic
matter or it results from iron reduction during deposi-
tion in reducing sediments under poorly oxygenated or
anoxic bottom waters. These two interpretations are not
mutually exclusive, and both may have operated. The
common interbedding of red, green, and black layers,
and the bioturbation of much of the sediment but its ab-
sence in parts of the black shales, suggests that there was
a delicate balance between oxidizing and reducing con-
ditions in the Angola Basin and sediments at this time.

Following are several important aspects to a black-
shale model for Site 530:

1) Factors acting to reduce seawater oxygen content
include restricted circulation, salinity stratification, warm
bottom waters, high productivity, increased evapora-
tion, and high input of organic matter via turbidity cur-
rents.

2) Factors acting to increase seawater oxygenation in-
clude wind-forced advection of water masses, geother-
mal heating of the basin, and circulation resulting from
movement of oxygenated density currents.

3) Factors affecting oxygen content of sediments in-
clude the oxygen content of the overlying seawater and
the rate of supply, burial, and conservation of organic
material.

Black shales in the South Atlantic accumulated dur-
ing two distinct periods, the Aptian to early Albian and
late Albian to early Santonian. These periods probably
represent a coincidence of several factors acting to pro-
duce and preserve organic matter. The earlier event was
widespread: it had been observed in the Angola Basin
(Site 364), the Cape Basin (Site 361), and on the Falk-
land Plateau (Site 327, 330, and 511). The later event is
of more limited occurrence and is known only from the
Angola Basin (Sites 363, 364, and 530) and the northern
slope of the Rio Grande Rise (Site 516).

The Angola Basin was sufficiently oxygenated during
most of the Late Cretaceous to support an active ben-
thic infauna. There were periods of shorter and longer
duration when several of the factors previously noted
combined to produce bottom-water conditions that fluc-
tuated between mildly oxic and slightly anoxic. Pelagic,
hemipelagic, and turbiditic processes continued as nor-
mal during these periods, but the sediments deposited
contained and preserved a higher concentration of or-
ganic matter, remained unbioturbated or at least less
bioturbated, and subsequently formed the black and
gray-black shales.

We cored 19 m of medium gray, fine-grained basalt
(Unit 9), containing veins and vugs filled with calcite.
White veins and veinlets of calcite extend from the ba-
salt into the overlying reddish mudstone for a distance
of about 5 cm; the mudstone above the basalt appears to
be hydrothermally altered or baked for a distance of
about 1 m above the contract.

SITE 530

Seismic Units in the Southeastern Angola Basin

Main Acoustic Units

Four main acoustic units separated by major discon-
tinuities can be followed in the southeastern Angola Ba-
sin. Their thicknesses and nature are defined at Site 530.

Acoustic Unit 1 (0-277 m), characterized by discon-
tinuous and hatched reflectors, corresponds to litholog-
ic Units 1 and 2 and is Recent to late Miocene.

Acoustic Unit 2 (277-467 m) is a transparent layer of
late Miocene to late Oligocene age, which corresponds
to lithologic Unit 3.

Between acoustic Units 2 and 3 a major seismic dis-
continuity corresponds to the 20 m.y. condensed section
representing the late Oligocene to middle Eocene.

Acoustic Unit 3 (467-790 m) is a highly stratified se-
quence of early Eocene to early Campanian age which
corresponds to lithologic Units 4 and 5.

Acoustic Unit 4 (790-1103 m), in which the stratifica-
tion decreases downward, corresponds to lithologic Units
6, 7, and 8 and is early Campanian to late Albian.

Main Discontinuities

The major discontinuity on the seismic records is the
boundary between acoustic Units 2 and 3. It corre-
sponds to the 20 m.y. condensed section from middle
Eocene to late Oligocene and is associated with both the
late Eocene change in plate motions (Anomaly 13) and a
150-m rise of sea level. Acoustic Unit 2 consists of a red
and green pelagic mud section with turbidites. Regional
onlap of the lower part of this sequence is shown on
Fig. 4. Clearly, the turbidites come through channels
from the African margin and not from the Walvis Ridge.
During the 20 m.y. of middle Eocene to late Oligocene
condensed section with hiatuses, a slight warping of the
ocean floor could have occurred as a result of late
Eocene tectonic movements, or the 50 m difference in
subsidence between the ridge and the oceanic crust may
be because of the difference in age of the ridge and the
adjacent basin. This could explain the continuous belts
of onlap in the Angola Basin just north of the ridge.

Another important seismic discontinuity is in the early
Campanian and is associated with a significant change
in plate motions at the time of Anomaly 34.

Depth of the Seafloor through Time at Site 530

Using the new empirical curve for seafloor subsi-
dence in the Angola and Brazil basins and sediment ac-
cumulation rates, the depth of the seafloor beneath
present sea level at Site 530 has been calculated and is
presented in Table 18.

Calcium Carbonate Compensation Depth

Figure 70 shows the depth of the seafloor at Site 530
through time. Sediments with less than 10% CaCOg3 are
indicated by a heavy line. The sea level curve of Vail et
al. (1977) with isostatic adjustment for sea level in the
ocean basins is shown at the same vertical scale. If the
prime control of carbonate compensation is sea level
changes, the sea level falls of the Vail et al. curve might
be recognized in the carbonate/noncarbonate sediments
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Figure 70. Backtrack of sediment surface at Site 530.

Table 18. Depth of seafloor below present sea level at Site 530.

Depth of seafloor
Age  below present sea level  Age

Depth of seafloor
below present sea level

(m.y.) (km) (m.y.) (km)
0 4.645 25 4.671
1 4.680 30 4.631
2 4.705 35 4.577
3 4.702 40 4.506
4 4.724 45 4.437
5 4.730 50 4.371
6 4.726 55 4.299
9 4.725 60 4.249
8 4.724 65 4.156
9 4723 70 4.106

10 4722 75 4.026
1 4.735 80 3.913
12 4.743 85 3.821
13 4.744 90 3.624
14 4,739 92 3.512
15 4.733 95 3.307
16 4727 97 3.126
17 4.721 98 3.010
18 4.716 99 2.866
19 4.709 100 2.672
20 4.703 101 2.369

Note: Assumes age of basement is 102.5 m.y.; present water depth is
4.645 km; thickness of sediment is 1.103 km; average density of
sediment is 2.2 g/cm3.

at Site 530. Sea level falls should appear as boundaries,
separating older sediments with less than 10% carbon-
ate from younger sediments with more than 10% carbon-
ate. The following third-order sea-level cycle boundaries
may be represented at Site 530: top Q2, Q2/Q1, TP3/
Ql, TP2/TP3, TM3.1/TM3.2, TM2.3/TM3.1, T01/02.1
(indicated at 34 m.y. on our diagram, but biostrati-
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Figure 71. Development of the Benguela upwelling system.

graphic control in this part of the section is very poor),
TE2-2/TE3, TE1.2/TE2.1, TE1.1/TE1.2, TP2.2/TP2.3,
and TP1/TP2 (shown at 62 m.y. on our diagram but
without close biostratigraphic control). Except for those
discussed above, the correlations are very close, within 1
m.y. The discrepancy for T01/T02.1 is only 4 m.y. and
occurs in the condensed section with poor biostrati-
graphic control; the discrepancy for TP1/TP2.1 is ap-
parently 2 m.y. but the age assignment of Vail et al.
(1977) is within the same nannofossil zone as is the
> 10% < carbonate boundary at Site 530.



Development of the Benguela Upwelling System

The development of the upwelling system can be fol-
lowed in Figure 71, which shows the changing propor-
tions of the biogenic components of the sediment.
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0.5 mm 0.1 mm

Plate 1. Representative lithologies, Site 530. 1. Foraminifers and volcanic rock fragments with sparry calcite cement forming a volcanic breccia
(Sample 530A-23-1, 0-20 cm; cross-polarized light). 2. Silicified lithic and bioclastic limestone containing shallow-water benthic foraminifers,
glauconite, volcanic glass, and feldspar; lithologic Unit 4 (Sample 530A-39-2, 56-60 cm; cross-polarized light). 3. Detrital bioclastic limestone
(darker) that has been partly silicified (lighter); lithologic Unit 5a. (Sample 530A-51-4, 68-70 cm; cross-polarized light). 4. Carbonate-ce-
mented quartz sandstone; lithologic Unit 5b. (Sample 530A-59-1, 120 cm; cross-polarized light). 5. Carbonate and volcanic sandstone. Car-
bonate-cemented volcanic rock fragment; lithologic Unit S¢ (Sample 530A-70-4, 39-42 cm; plane polarized light). 6. Fragments of prismatic
layers of the mollusk Inoceramus with borings filled with silica. Also shown are benthic foraminifers and volcanic rock fragments; lithologic
Unit 6 (Sample 530A-82-1, 96-98 cm; cross-polarized light). 7. Veins of calcite in red mudstone (lithologic Unit 8) at contact with basalt (litho-
logic Unit 9) (Sample 530A-105,CC; cross-polarized light).
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Plate 1. (Continued).
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APPENDIX A

Summary of Smear Slide Results for Holes 530, 530A, and 530B
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* = minor lithology
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Appendix A. (Continued).

SMEAR SLIDE SUMMARY
* = minor lithology

Hole 530A
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Interval (em
Foraminifers
Radiolarians
Diatoms
Spicules
Fish Debris

Sponge

Quartz

Feldspars
(W)

Heavy
Minerals
Light
Glass
Dark
Glass
Clay
Minerals
Other:
plant debris

E

Palagonite

Recrystallized
ified)

Fe/Mn Micro
Silica

Pelleted Clay
Amorphous
Iron Oxides
Nodules
Pyrite
Carbonate
Carbonate
Rhombs
Other
(specify)

(unsg

!(—EIaucnnite

g
=]
c
g
2
51,3 |t
154, 65

! N |
S )

27-4,109

283, 104

285,58

285,125

291,27

291, 64

29-1,119 t

29.3, 81

30-2,79

30-5, 52

30,CcC (7}
315,74 t

322,73

331,112

341, 71 1

34-2,52

345,103 t

345,125

346,16

346,79 t

35-1,7

35-1,30

35-1,73

35-2, 103

35-2, 106

37-1,15
37-1,65 |t
37-2,116
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SITE 530

Appendix A. (Continued).

TRACE t
<5%  RARE
§5-26%  COMMON
SMEAR SLIDE SUMMARY Hole 530A 25-50%  ABUNDANT
* = minor lithology >50%  DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
INTERVAL

Recrystallized

Silica
= Carbonate

{unspecified)

Fe/Mn Micro
cﬂl :_

Interval (cm
Foraminifers
Nannofossils
Radiolarians
Fish Debris
Silico
flagellates
Feldspars
Heavy
Minerals
Light

Glass
Glauconite
Clay
Minerals
Other:

plant debris
Palagonite
Pelleted Clay
Amorphous
Iron Oxides
Nodules
Pyrite
Rhombs
Other
(specify)

Diatoms
Spicules
Quartz
Dark
Glass

Sponge

78-1, 121 t t
78-2, 107
78-3, 113
79-1,63 |t
79-2, 33 t
79-3,110 1 t

79-4,5 t t H t
795,13 t
795, 136 t t
80-1, 100 t t t t
81-1, 19 t t
81-2,50 t 1
81-2, 56 t t
822,72 |t
825, 48
825, 148 t t
83-2,12 t t
83-2, 39 t t l [‘
834,39
84-1, 56 t t t t
84-1,103 t t
84-2, 117 t
85-1,4 t 1
85-1, 55
85-3, 49
854, 123 t
86-1, 37 t
86-2, 37 t t
86-4, 123 t t
86-5, 34
87-4,23 t] [Tt t
87-4, 26
87-4,31 i
87-5, 36 t t

-
=3
1
-

—
=3
=3

ARl

88-3,89 t
883,113 t

88-3, 122 . t t t
88,CC (5)
89.1, 64 t t | Wl
89-1,73 |‘ t
89-1, 80
89-2,120 t t
90-1,48 t
90-3, 75 t t
90-3, 84 t t t
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SITE 530

Appendix A. (Continued).

TRACE
<5%  RARE
5-26%  COMMON
SMEAR SLIDE SUMMARY Hole 530A 25-50%  ABUNDANT
* = minor lithology >50%  DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

INTERVAL

{unspecified)
Carbonate

Recrystallized
Rhombs
Other

Fe/Mn Micro
Silica

Interval {cm
Foraminifers
Nannofossils
Radiolarians
Fish Debris
flagellates
Feldspars
Minerals
Glauconite
plant debris
Palagonite
Pelleted Clay
Amorphous
Iron Oxides
Nodules
Carbonate

Light
Glass
Minerals

Diatoms
Sponge
Spicules
Silico-
Quartz
Heavy
Dark
Glass
Clay
Other:
Pyrite

(specify)

(5]
-J
w0
F-9
w
=
-
=

392,70 t t
41-1, 106 t t t t t

41,CC (8) t t t t t

41-3, 146

42-1,13 t

432,91

t
42,CC (8) t {: t |
43-1,82 t t t t
i1
t

1
==

43,CC (5)

4-2,109 t t t t

45-1,37 t t

47-1,71

481, 35 ] t ¥ 1 t
48-1, 37 t

48-1,98 |t t

49-1, 49

=

IR

49-1, 89

49-1, 108

| | .|

49,CC (12) t

501,24 |t 1 t

50-1, 30

50-2, 31 t

50-2, 104 t

50-3, 68 t t t

504, 16 !
50-4, 126 t Il t t #

51-1, 62

51-2,25 |t

51-2, 29

521,65 |t

7
T
|| |
-
|

t

t

t

t
53.1,55 ] t
53-1, 108 t

53,CC (5)

54-1,56 t | [T Tt t e [l

-

54-1,69 |t t

55-1,42 t

55-5, 67 t t t t

55.5, 122 t . e Tl

u

555, 126 |t t

56-1,122 |t 1

57-2, 85 t

t
t
t
572,38 || 1 HIE | 1 t

58-1,13 t
58-1, 27 .

59-1, 42 t

59-1,94

60-1, 97

60-2, 113 t
61-1, 56
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SITE 530

Appendix A. (Continued).

TRACE t
<5%  RARE
5-26%  COMMON
SMEAR SLIDE SUMMARY Hole 530A 25-50%  ABUNDANT

- - D NT
* = minor lithology >60% OMINAI

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

INTERVAL

Recrystallized
Silica

d Clay

Interval (cm
Foraminifers
Nannofossils
Radiolarians
Spicules
Fish Debris
flagellates
Feldspars
Minerals
Light

Glass
Glauconite
Minerals
Other:

plant debris
Palagonite
Amorphous
Iron Oxides
Fe/Mn Micro
Nodules
Carbonate
(unspecified)
Rhombs
Other
(specify)

Pyrite

Diatoms
Sponge
Silico-
Quartz
Heavy
Dark
Glass
Clay

Core
Section

90-3, 107
91-1,75 t
912, 102
912, 112
914, 95
932,29
932,74

=3

935, 26 t
94-1,41 t
94-1,71 |t [[]t

941, 147
94.2, 38
94-2, 62
95.1, 128 i t t t i |
952, 75 | GG

95.2, 92 t t
95.3, 132 t

95-3, 133 t t

96-1, 98
96-2, 102
96-3, 107

97-1,69

97-4, 110

98-3, 116

99-2, 62

99-3,70 t

100-1,120 || [[ [t
1002,99 | [
1003, 90

101-3, 85

1015, 40

102-3, 142

102-4, 137

1032, 65 t ] t t F:
1034, 66

t
t | | t

101-1, 88 F t t t
1

1034, 70 i
1034, 79 t
041,03 |t 1 T T
1041, 121 t T t ;

042,41 |1 i t t t

104-2, 63 i
104-2, 69 t "
104-4, 42 t t
104-4, 139 1 n
1051, 6 t 0 t 1
105-1, 32 t
105-1, 50
1051, 64

105-3, 20 t t t

1054, 8 t T
1056, 18 t
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SITE 530

Appendix A, (Continued).

TRACE
<5% RARE
5-26%  COMMON
SMEAR SLIDE SUMMARY Hole 5308 25-50%  ABUNDANT

* = minor lithology >50%  DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

INTERVAL

Interval (cm
Foraminifers
Nannofossils
Radiolarians
Diatoms
Sponge
Spicules

Fish Debris
Silico-
flagellates
Quartz
Feldspars
Heavy
Minerals
Light

Glass

Dark

Glass
Glauconite
Clay
Minerals
Other:

plant debris
Palagonite
Pelleted Clay
Amorphous
Iron Oxides
Fe/Mn Micro
Nodules
Pyrite
Recrystallized
Silica
Carbonate
(unspecified)
Carbonate
Rhombs
Other

Core
Section

(specify)

11,2 t t t t

1-1,20 t t t

11, 60 t

-
3
-

1-2,10

1,CC (5) t t t t

2-1,10 t t t t t

21,17 |t t t

-

2-1,60

2-2,135 |t t t

2-3,15 t

23,43 t t

| | |

23,80

31,70

3-1,80 t t

MR
=3

-

32,35 t : 7] t
3-2, 106 i }

3-3,105 t

41,103

=3
=

t
41,133 I :j" t i

42,80

43,100

6-1, 101

6-1,121

AR

==

| =+

=
e
I

6-1, 146

6-3, 130 |t

7-1,65 t

7-2,33 t

7-2, 60

7-3,9

7-3,60 t

| O
I
IS LA
| I |
-
o H-—o-—o
1
1)
1
=

=
-

8-1,120

8-2,70

| |
|
1

8-2,137

91,19 W1 t t

9-1, 66

|+ | | -

9-1,114 t t

92,115 |t t t

10-1, 88 t

10-1, 130 t t

10-2,90 t

11-1, 100 t]t

112,50

12-2, 143

131, 86 | Il

1 T

|

L1 1
n-o.-.H_.-o—o-

| 1

~+

13-1, 110 t

132,14 t

I R

13-3, 20 t

| | ]

141,110

14-2, 80 t t t t

14-3, 80 t t t t

151,96 || 1] t ] t

15-2, 52 t

15-2, 139 t t t t

16-1, 107 t t

16-3,7 i t :i H t ] t
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SITE 530

Appendix A. (Continued).

TRACE 1
<5% RARE
5-26% COMMON

SMEAR SLIDE SUMMARY Hole 530B 25-50%  ABUNDANT
>50%  DOMINANT

* = minor lithology
II&‘_\MP\}.E BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
ERVAL

nite
Pelleted Clay
Fe/Mn Micro
Recrystallized
Silica
(unspecified)
Carbonate
Rhombs
Other

ify)

Nodules

Pyrite

Fish Debris
Feldspars
Heavy
Minerals
Light

Glass

Glass

Clay
Minerals
Other:
plant debris
Palagonite
Amorphous
Iron Oxides
Carbonate

1
!

cl

re
ction

Interval (cm
Foraminifers
Nannofossils
Sponge
Spicules
Silico-

1flagellates
Quartz

+—{Radiolarians

=
-
=

=3
-

-
A

=3
|+ | | ] | -] .
=3

202,100 |t

21-1, 100 |t
22.2, 67 H
22.2, 122
22-3,118
223,138
22.3,144 |t
231,90 |
232,99 ]
25-1, 100
25-2, 100
| 261,140
26-2,57
26-2, 120
271,70 t
272,70 | [[]]t
29-1, 70
312,55 | ]
32.2, 60
332,36 :|
332,70 |t
37-1,45 t
371,62
38-2, 90
392, 1
39-2,73 |t t t
39-2,87 |t
41-1,123
41-3, 15
41,CC (7)
43-1,106 |t
432,110
442, 31 1
44-2,52
44-3,40
452,70
482, 63
48-2,80 |t

A
-

131



431

Core 530-1 Core 530-2
1 2 3 1 2
(maasaszssspanasunsaat
Depth Porosity (%) Depth Pmosity l%]
in 100 50 0 in 10!
hole 2-5 hole ZE
(m) g 3 (m) g 3
0—_— 33 Q— 3_=
R ER
i 17
2 2]
]2 12
33 33~
33 s
4 4
=94 0
5 5
14 14
5—:1— B—‘:—
is 1s
7 7
8- g_:
16 16s
g1 91—
7
[FETEREEET FERT RN TS Leosssnsniloannnninal

APPENDIX B
Core 530A-1
1 2 3
r!'!‘l'l'rl'ﬁ'r‘rv'l'l'r'r'l'ﬂ'ﬁ

Depth Porosity (%)
in 100 50 0

hole 3
(m) g 3

33
5

4
6

Core 530A-2
IllllltllllFllillllll

0 i

1
1
2

2
3

3
4

No Core 3 data,

GRAPE Analog Computer Data

The analog GRAPE data contain disturbed and undisturbed portions of the
cores; investigators should therefore consult core forms and photographs in
order to distinguish valid and invalid data.

These data have been severely edited for publicati All rock di
were measured by hand, usually one measurement per 5 cm of core segment.
The core segments are very rough and irregular; therefore, when these diameters
(and assuming offset from the gamma-ray beam as described by Equation 36
in Boyce, 1976a) are applied to the raw GRAPE data, the resulting adjusted
data idoltad lines) are subject to huge errors, particularly when core segments

with small irregul ii s are d and the calculated (E jon 38)
offset is incorrect, thus causing extremely bad data. As a result, the unadjumd
GRAPE data are plotted as a solid line with "di ij 1" data p

as a dotted line. This allowed the obvious errors to be corm:tsd by hand using
white correction fluid and an ink pen. More importantly, this presentation
allows i i to ipul the data. Investigators interested in the
density of a specific layer or rock piece, should check the sample diameter
from the core photographs and make the appropriate diameter corrections as
discussed in Boyce (1976a).

Note: The upper scale is GRAPE wet-bulk density (1.0 to 3.0 ga’cma}: solid
lines | ) are GRAPE analog data assuming a 6.61-cm core diameter; dotted
lines {« « » « | are GRAPE analog data adjusted for actual core diameter; circled
dots [ @ ) are the wet-bulk density calculated from 2-minute ts on a sta-
tionary sample; the porosity nomogram allows a porosity scale to be deter-
mined by selecting the proper grain d y (rg:l and extrapolating horizontally.
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Core 530A-4 Core 530A-5 Core 530A-10 Core 530A-11 Core 530A-12
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
[T ARARREREEaEaszaRsmes] (ARARRRZasRanssmasssl B ] eamanasansnnmessss s
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 0 in 100 50 0 in 100 50 0 in 100 50 in 100 50 0

hole Z- hole 273 hole 2 haole hole
(m) Tg 3 (m) Tq (m) T (m) Tg
33— 0 0 3 0

L]
o

[T |

I [¥] I -
w (] -
L~ -
w (%] -
(] -
w L] -
L] -
{ "." g 4"" W 'HMF m#.h Mq Mnr\ﬂ**{“wwlw" "“w ';;‘3
w X -

L]

(m) g
(1]

Loy
Loabe ]

(=]

l.[l|I’l|1l|1]lll_L.I_lll.'lll|Il|IIIlllIIIllIllll]lllll_l_lJ-lIlllll

W
w
w

-

L]

w

3 3 3 3
4 4 4 4 4
B No Core 6,7, 8 data,
5 5 5 5
4 4 4
Core 530A-9
64— 0 6 6 6
is 1 5 5
4 [c]
7—'_ 1 7 7 7
8 2 8 8 8
i 2 6 6
]
[ 3 9 9 9
7
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Appendix B. (Continued).

Core 530A-13 Core 530A-14 Core 530A-15 Core 530A-16 Core 530A-18
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
FTTTrTrrrrrTryrrrrTTrTT T rmrfﬁ'ﬁﬂm" P"'ﬂ'l'l'l'l'rrm rl'l'lﬂ'l'f'"l'l'rl'l'm‘l"!‘l"l‘] [ryyrrrrrypyrrrrrrrm
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 0 in 100 50 0 in 100 650 0 in 100 50 0 in 100 50 0
hole 23 hole 2 hole 273 hole 272
(m) T E (m) g (m) g (m) fg 3
04 01— 3 0 0 33
E 1 E 1 1 1
1 1 1 1
i e
23 2] 2
12 12 2
£ = Core 530A-17
] 3 BABILLRANE LSRRG
3—_— 3—-'— 0 3
] 3 p—
- - —
13 i3 1 z 3
4 43 1 4
5 5 5
14 1a 4
64— 64— 6
is is 5
7 73 7
3 .
= o e
8 8] 8
]eé 1e 6
g.:l_ g1 9 9
7
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Core 530A-19 Core 530A-20 Core 530A-21 Core 530A-22 Core 530A-24

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
llllllllllllllllllll‘ !llll,lllllllllllllll |||||'||||||||||||||| !||||'l'||||||||||||l m—n-l_l-l_m
Depth Porosity (%) Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 0 i 100 50 0 in 100 50 0 in 100 50 0 in 100 50 0
hole 2 3 E hole 273 hole 27 hole 3
(m) g ; (m) fg (m) Tq 3 (m) g 2
0 33 ] 01— 33 0 0 33 0 33
31 ER 1 1 1
1 13 1 1 1
2 2 2 2 2
J2 12 2 2 2
3+ 33— 3 3 3
= =
j3 13 3 3 3
4 4 4 4 4
5 5 5 5 5
14 14 4 4 4
64 61— 6 6 6
is is 5 5 5
7 7 7 7 7
i 58 i
8— 8 8 8 8
16 16 6 6 6
g1 [ 9 9 9
7
Lo nnadysunainil Leevsaennslonnsnasnl (FERTRRERRS AR ATUNET] | (FETTRRRET] FERTRRARTY
No Core 23 data.
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Appendix B. (Continued),

Core 530A-25 Core 530A-26
1 2 3 1 2 3
[T T
Depth Porosity (%) Depth
in 50 0 in
hole hole
(m) Ty {m)
0 ﬂ—-'— 33

Porasity (%)
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Core 530A-27

1 2 3

[T T
Porosity (%)

100 50 0

|
|
|
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(m) g
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@ @ » w ~ i
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Core 530A-28

1 2 3
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Porosity (%)

100 50 0
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|
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Core 530A-29
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Porosity (%)
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Depth
in
hole
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i1
13
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12
3
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=
5
14
64
=
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7
8
16
3
g1
7

Core 530A-30 Core 530A-31 Core 530A-32 Core 530A-33 Core 530A-34

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
[T [T T (RRARARRsssmassannss)] (REasEassssmesssnsys st e
Porosity (%) Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
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Appendix B. (Continued),

Core 530A-35 Core 530A-37 Core 530A-39 Core 530A-41 Core 530A-43
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Illlll'l'l"l'l'll"l"l-l'lll'l-l rl'l'l'l'f'm'l'rm r"l'l'l'l'l'l'l'l'rlﬂ‘ﬂ'l'l'r'l'l'f'l (REAEREERER RASRE R E RS | """‘#I"'I'l'l‘r‘ﬂ'l"l‘l‘le‘l‘[
Depth Porosity (%) Depth Porosity (%) Depth Parosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 0 in 100 50 0 in 100 50 0 in 100 50 0 in 100 5O 0
hole 23 hole 2'5 hole 3 hole 2" hole 2
{m) fg 3 (m) fg 3 (m) g - (m) Tg 3 m) g
01— 33 0 33 0 33 ] 33 - 0 3
11 1 1 1 1
1 1 1 1 1
2] 2 2 2 2 s
12 2 2 2 2 .
] "J-O .
34 3 3 g 3 =
] Core 530A-40
3 0
N {1
13 3 3
M 4 : S Core 530A-44
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—_ 1 co 0 .
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14 — ‘e
3 Core 530A-38 2 Core 530A42 :
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Core 530A-47 Core 530A-50 Core 530A-51 Core 530A-52 Core 530A-55

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 [ in in 100 50 0 in 100 50 0 in 100 50 0
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Appendix B. (Continued).

Core 530A-56 Core 530A-59 Core 530A-61 Core 530A-62 Core 530A-63
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
lIIlIIII‘IlIII‘lIIll' rl‘l!lll!l‘!!l'lll'l' rﬁ"l"'l'l'l'l'r"l'!'l'l‘l‘l'l'l" I'""""""'"""'""I'""'"""""""l ﬂW‘I‘I‘mT‘ITI"r"Tl‘l'I'H"
Depth Porosity (%) Depth Porosity 1%} Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 00 50 0 in 100 50 0 in 100 50 0 in 10 in 100 50 0
hole 27 hole 273 hole 23 hole 273 hole 2
{m} g 3 (m) fg 3 (m) g = (m) Tqg 3 (m) g
] 34 0 33 0 35 0 33 0 3
2 Q.
1 1 1 1 1
1 1 1 1 1
2 2 2 2 2
2 2 2 2 2
Core 530A-57 Core 530A-60
I rTrrrTrTyT I TrrryrTTTy I I rrrryrrra | Trrrrrrr’d ]
0 0 3 3 3
1 ; 1 3 3 3
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Core 530A-64 Core 530A-65 Core 530A-68 Core 530A-69 Core 530A-70

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
[rrrrrrrrrprrrrrrorrr] frrrrrrrrrprrrrrIT T [Trrrrrrrrprrrrrororn] [rrrrrrrrrrrrrorTTI™) AAREEEEEEEREEasssamy]
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 0 in 100 50 0 in 100 50 0 in 100 50 0 in 100 50 0
hote 273 hole 273 hole 23 hote 273 hole 23
{m) rg E (m) Tq = {m) Ty E (m} Tg E
0 01— 34 0 33 0 33 :
] B 1 1 R
1 13 1 1 ¥
2] 2 2 2
3 12 2 2
33 33— 3 3
. 13 3 3
4 4 4 a
5 5 5 5
1 14 4 4
6 64— 6 6
15 1s s 5
7 7 7 7
8 8 8 8
] 16 6 6
9L 91— 9 9 9
7
Livosenunaliiianiial [FETENRIE NI AN A RNNNNNT| (FEERNERNRANRTERNEl | Lo linsianial Lovasennaaleiuniinal

No Core 66, 67 data.
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Appendix B. (Continued).

Core 530A-71 Core 530A-72 Core 530A-73 Core 530A-74 Core 530A-75
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
'1I1I||l||||!||llllll m rl"l"l'!"l"'l'l'f'rl"'ﬁ'l-l-l'l'ﬂ [T rTrryrrrrrrrren] pARERERE RS pERaREER S |
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 50 0 in 100 50 0 in 100 50 0 in 100 50 0 in 100 50 0
hole hole 273 r hole 273
(m) fg (m) g
0 0 - 3
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Core 530A-76 Core 530A-77 Core 530A-78 Core 530A-79 Core 530A-80

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 in 00 50 O in 00 50 O in 00 50 0 in 100 50 0
hole 27 hole 273 hole 273 hole 23 hole
(m) g 3 (m) g 3 (m) g 2 (m) g 3 (m) g
0 T 33 0 33 0 L 0 33 0 3
E 1 1 1 1
15 1 1 1 1
2] 2 2 2 2
q2 2 2 2
33— 3 3 3 3
13 3 3 3
4 4 4 4 4
i = 0
5 5 5 5
14 4 4
3 1
61 6 6 8
o 2
15 5 5
73 7 7 7
3 3
8 8 8 8
is 6 6
= 4
.
91— 9 9 9
7
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Appendix B. (Continued).

Core 530A-82 Core 530A-83 Core 530A-84 Core 530A-85 Core 530A-86
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 0 in 100 50 0 in 100 50 0
hole 273 hole 273 273
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Core 530A-87 Core 530A-88 Core 530A-89 Core 530A-90 Core 530A-91
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Frrrrrrrrrprrrrrroro] [rerrrerrrprrrrrorrror] |LAAREARE RS RARRERERES | fryTrrrrrrrrrrrrrrnr) [Trrrrrrrryrrrrrrrorm]
Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
100 50 0 in 100 50 0 in 100 50 0 in 100 50 0 in 100 50 0
3 hole 3 hole 273 hole 273 hole 2
fm) Ty 3 (m) Tg = {m) fg = (m) g
3 0 33 0— 3.3 0 3
1 1
1
2
2 2
3
3 3
4
5
4 4
6
5 6
7
8
6 6
9
[FETETERENI NN ENURNE Lwassesaalorsananil [FETERNENNASNNENRNNNT | (NETENNEE NI NN RN NTANY |

No Core 92 data.
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Appendix B. (Continued).

Core 530A-93 Core 530A-94 Core 530A-95 Core 530A-96 Core 530A-97
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 O in in 100 50 O in 100 50 0 in 100 50 ©
hole hole hole 273 hole 273 hole 273
(m) fg 2 (m) Tg (m) Tg 2 (m) Tg 2 m) Tq 3
o a fen 0 33 0 33 0 33
ER ER 1 1 1
1 15 1 1 1
2 2 2 2 2
12 12 2 2 2
33 33— 3 3 3
i3 1 3 3 3
4 4 4 4 4
3 ;
5 5 5 5 5
3% 1 4 4
61 63— 6 6 6
is is 5 5 5
7 7 7 7 7
8 8] 8 8 8
16 16 6 6 6
91 8- 9 9 9
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Core 530A-98 Core 530A-99 Core 530A-100 Core 530A-101 Core 530A-102
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
(masasssssspensnnnsnsl (Aaaaaazsssnssannannsl [T [amasnzaonsnasssss s [T
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 21_M 50 0 in in 100 50 0 in 0 50 0 in 5 1_00 50 0

100 50 0 10

hole hole 273 hole 273 hole 273 hole 273
(m) Ty = (m) Ty 3 (m) Tg = (m) fg 2 (m) g 3
00— 35 07— 34 07 33 0—— 33 0 33

14 P ._ 14 B 1
p 15 E 13 13 1
2] 2 - 2 2] . e 2

]2 12 " [ 12 ]2 4 2
i L e N '?; 3.3 il _"3- 3

3 ] oF ] ]

] ] g, ] 3

3 ] ] .

13 13 3 13 13 3
4 43 '} 4 4 4

. E =, 3 3

= i B -8 Al i [

3 3 ‘?'.. o =
5] 5] ¥ 5 53 5

= 3 4 x =

14 14 14 q4 4

] 3 s : .
61— 6—— 61 61 6

3 3 3 E

15 15 15 Bt 5
7 7 73 7 7
8 8 8 8 8

16 6 16 16 6
gL 91 g 91 9

7

t
[
|
|
|

0€£S J.LIS



14|

Appendix B. (Continued).

Core 530A-103 Core 530A-104 Core 530A-105
1 2 3 1 2 3 1 2 3

Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)

in 100 50 O in 00 50 0 in 100 50 0
hole 273 hole 273 hole 273

(m) Tg 3 (m fqg 3 (m) Tg 3
04— 33 - 0 33 0 33

] % ]

c K E $

11 N 941 t
1 ,-{T 1 13 o

] P lp' S o

: i 3 By

: § ] 2
2—: 3 2 2—: g

3 : L 3 2 "

3 . E ¥\

] T ] =3
3 Fo s 3

: 4 L

13 1s
4 4 4
5- : =

14 14

_' 3 3

] ; e
6 6 6 ‘

E 3 \: E g kf,
7 7 F 7 %

o 3 f_‘

: =8 z
8 8 v 8

16 168
[ ] [ i

7

(EEERTRNTTI ARRRIREREY
No Core 106 data.

Depth
in
hole
(m) Ty
0 3
1
1
2
2
3
0
1
1
2
2
3
3
4

1

Core 530A-107
2 3

[FITTITTrrr[rrrrrrrrn)

Lubuu ]

Porosity (%)
100 50
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Depth
in
hole
{m}

]

1

Core 530B-2 Core 530B-3
1 2 3 1 2 3
[T rrrTreTTTTTTTTTYTTYT™M]
Porosity (%)
100 50 0

ENNSN
|

?

Core 530B-4
0 | L A e e |
1
1
2
2
3
3
4
| TS OO Y o RN O Y |
No Core 5 data,

in
hole

(m) e

Core 530B-6
1 2 3
[Rasasazeasssnsanszsst
Porosity (%)
100 50 1]
23
33

No Core 7 data.

Core 530B-8
1 2 3
T
Depth Parosity (%)

in 100 50 0

hole 23
(m) rg =
0 3:
1
1
2
2
3
3
4
Core 530B-9
0 Frrrrr T rrrr]
11 &
1
2
2
3
3
4

T T T O T O |

Core 530B-10
1 2 3
Frrrrrrrrr[rrrrrrrrr)
Depth Porosity (%)

in 100 50 o

-

2
2
3 L
Core 530B-11
0 | L A S e e |
1 ;
1 5
2
2
3
3 ;
4
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Appendix B. (Continued).

Core 530B-12 Core 530B-14 Core 530B-16 Core 530B-18 Core 530B-21
1 2 3 1 2 a 1 2 3 1 2 3 1 2 3
masanssansuansannnnsl paamasassspasancanns [T T T [T T passnsnsnsnanenasany]
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 100 50 0 in 100 50 0 in 100 50 o in 100 50 1] in 100 &0 ]
hole 2 hole 2 hole  2: hole 23 hole 2:
(m) g {m) fq {m) Iy < (m) o _; (m) T =
0 3 0 3 0 3 0 35 0 3-
£
1 1 1 1 1
1 1 1 1 1
c]
2 2 2 2 (FERTEENERE FETETRREEY |
2 2 2 2
3 3 3 3
[FETEEUENRISERENNERNN)
No Core 19 data,
3 3 3
4 4 4
-5 .
Lesosnsnnalonunnnninl Loessnsnnalosnnnnnial
Core 530-13 Core 530B-15 Core 530B-17 Core 530B-20 Core 530B-22
01— rrrrrreeererT 1] r~r—rrr7 71— 0 | A e e e | 0 T rr1rrrrm 0 T T T
1 1 1 1 1
1 1 1 1 1
2 2 2 2 2
{ 2 z 2 2 2 2
3 3 3 3 3
: g
E 3 L sssaalasaaagaal 3
a4 4
- [FETERTRTRA AR IRNNNNN
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Core 530B-23 Core 530-25 Core 530B-27 Core 530B-31 Core 530B-33
1 2 1 2 3 1 2 3 2 1 2 3
(masaneassananananansl [T I T [T [T T (RAssasssnsnanssanssst
Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
100 50 0 in 100 &0 1] in 100 50 0 in 100 50 0 in 100 S0 0
= hole 25 hole 23 hole 2 hole 2:
3 {m) rg (m) rg = (m) f (m) fg =
33 0 33—} 0 33 0 3 0 33
1 1 1 1
1 1 1 1
2 2 2 2
2 2 2 2
3 3 3 3
No Core 28 data, ;
3
4
Core 530B-24 Core 530B-26 Core 530B-29 Core 530B-32 Core 530B-34
u I T T T T 'I T LI T ‘ 0 o 0 [ L) T T T l T LS T 1
1 1 1 1
1 1 1 1
2 2 2 2
2 2 2 2
3 3 3 3
Livvsasnnaloninsssl Lovssssnnlonnsnnnanl (I EETI FETTTEETEE |
} No Core 30 data.
3
4
L bl Liosiosnaalbosensnnnild
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Appendix B. (Continued).

Core 530B-35 Core 530B-37 Core 530B-39 Core 530B-43 Core 530B-45
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porasity (%)
in 100 50 0 in 100 50 0 in 100 50 0 in 100 50 0 in 100 50 1]
hole 23 hole 2 hole 2: hole 23 hole 2
(m) T E (m) Ty (m) Ty - (m) A _ {m) A
0 33 0 3 0 3: 0 3: 0 3
1 1 1 1 1
1 1 1 1 1
2 2 2 2 2
2 2 2 2 2
—0Q -
3 [ FEEEEEEETICNEENNER NN | 3 Loogasass o, assanial 3 NETERETENI NN ENNNE N | 4 NN TREEERNINERARRREEN | 3 (FNTERRTENINNERENNENY |
No Core 40 data.
Core 530B-36 Core 530B-38 Core 530B-41 Core 530B-44 Core 530B-46
0 rrr_r¢vr1r rrrr ﬂ—_— 0 | o :' LN S B B B e | o r rr|1 rrrr 0 — LI L |
1 E 1 1 1 1
1 1 1 e 1 1
2 z—; 2 2 2
2 {2 2 2 2
3 31 3 3 3
[FETT AT AT RANS [FETTEENERI AR TANEEE | Lioinnnnaalenennninal
3 3
4 4
(FEREARE NI NTNERANNE| (FETEEERITARNRRERANRE

No Core 42 data.
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1 2 3 2 3 1 2 3 1 2 3
Depth Porosity (%) Depth Porosity (%) Depth Porosity (%) Depth Porosity (%)
in 00 50 O in 00 50 O in 100 50 0 in 100 50 0
hole 2 hole 2 hole 23 hole 2:
(m) s (m) o (m) T .. (m) Ty =
0 3 0 3 0 33 0 3!
1 1 1 1

y
-
-t

-

]
L)
[~ ]
L)

- 2 2 2
3 3 3 3
3 3 3 3
4 a4 4 4
Core 530B-48
u__"‘" L T 1 711711 0—_— [llillllll]u [l_l_"l'[Illl'lo Frrrrp rrrer
11 1 1 1
1] 1] 1 1
p e .
2 2 2 2
1 2 ]2 2 2
31 31+ 3 3
L s 3 3
4 1 4 4
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SITE 530  HOLE CORE 1 CORED INTERVAL 0.0-15m SITE 630 HOLE CORE 2 CORED INTERvVAL 1155-1260m
o 2 0SSIL
F [ ciin £ | cSth
*
9 z
R EMAE il 2 E §ulBl2|% 5| € | anapmic
HAEHE i § £ Wi - LITHOLOGIC DESCRIPTION i 'g' HHEHEE E| & | Jstoey LITHOLOGIC DESCRIPTION
M EAFL HERE & B g 1e" 28|33 |22 3 E
= ilz * 7] 2 |5 |3 £ -
] HHE 5 ! - A E B
g |§13[3)3 ¥ 5 1 E2
B 4 B s e ol K
i e CLAY and NANNOFOSSIL CLAY: s e s .
B 4 Highly disturbed; stiff: mottied grayish olve (10Y 1= CLAY, MARL, AND DOZE:
£ 0.5 4/2) and pale olive (10Y 672}, 05 Whale core consists of colar mottling of lithalagies with
o o 1 2] highty variable carbonate conent and content of silissaus
L - SMEAR SLIDE SUMMARY (%]: o and colcareous biogenic debria,
g 12 ' 10 A1) ane very stiff bus Highly disturbed by @rilling
2 10 1 voi
. z ] Darminant ealars:
1 HER = 1 1] v gray (5Y 3721
& AGICM feci - 2) Light olive gray (5 5/2)
1 Lightar 3} Dusky yellow (BY B/4)
z 5 = &) Pale olive (10Y 62}
it 3 s o 5] Pale greenith yeliow (10Y
Secticn, Degth fem] 1,15 1,88 1.CC — B2
Lish. (D = Doménant; M = Mingr O o -] 2 =] Dwrker colors tend to be DIATOM CLAY. intermediate
Texture: . colors tend to be NANNOFODSSIL MARL; and lighter
Sand = v £ =] olon tend 1o be NANNOFOSSIL OOZE.
Sin 5 w1 9
Clay L] %0 20 — SMEAR SLIDE SUMMARY (%):
Compasition: .
Clay 0 87 85 = = z 2
Pyrit <1 - - - E i 3 E u
Micronadules <t - - + H B o= 2 = 5
Carbanate umpes. ] 2 -: H § ¥ 3 P 3
Foeaminifers <« o« < g EE BE K R
Calc. narnafassii 5 10 5 3 . ol 5% E2 . & 5
Diatoms 2 1 5 fa oD® z® aF z =z
Radiolariany =1 <1 <1 — Section, Deoth fem) 1,30 33 348 3153 5685
Sponge spicules =t =1 = b Lith. (D = Deeingst: M = Minos) D D ] o o
Silicafiagellates <1 - - = - Texture:
Fish remains <1 - - Sand 2 3 5 - -
B Silt s @ 70 2 -
7 c 83 8 0% @ -
-4 Composition .
= Caartz - -
S - Heavy mineraly 1 = - o =
i 4 iy El 35 [=] 50 -
: Glaucanite <1 <1 = i =
Pyrite. 2 2 <1 <1 =
Carboriate imapee. 2 7 < < 5
Foraminifers - - 5 <1
Calc. nannafossily - = 5 50 85
Cistoms  © 77 0’ W - i
Radiotarians 3 = =<1 -
Sponge spicules 1 2 1 = =
Silicoflagellates 1 < <1 = =
Fish remains =1 - - -
Plant debris <1 -1 -
5

Al

cC

® CARBONATE BOMB (% CaCO5:% arganic carbon)
2,52-B4cm = 5224
32,8486 cm ~ 40
6,31-33cm = 65

Information on core description sheets, for ALL sites, represents field notes taken aboard
ship under time pressure. Some of this information has been refined in accord with post-
cruise findings, but production schedules prohibit definitive correlation of these sheets
with subsequent findings. Thus the reader should be alerted to the occasional ambiguity

or discrepancy.
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SITE 530  HOLE A CORE_1 CORED INTERVAL _ 125.0-1345m
2 FOSSIL
§ CHARACTER
§ Bu HE: gl e GRAPHIC
SEIEE 8| s Sl B | iimoisay LITHOLOGIC DESCRIPTION
4 2 o
A HEHEREE HTH
E |8 alz 9] s
3 g HIE F
- o
1Y 82
L. 10 NANNOFOSSIL DOZE with variable distoms and clay:
A Dominant lithology sbove void s DIATOM NANND-
-y FOSSIL DOZE: soft, paie olve (10¥ 6/2). Dominam
Ml Wy . lithalogy below void s CLAYEY NANNOFOSSIL OOZE:
! L1 ] very stifS: grayish olive (10Y 4/2). This s alsa the dominant,
o M elast fithalogy in beds of jumbled clasts, Entire corn can-
— , L . #isrs of inteviwds of nannofouil coze and beds of mare or
._"‘ . loss rownded clasts of varying lithology in matrix of namno-
..L©. . Powsil poze.
LJ_.I_
I_J.-I-. [Dominant colors of clasts:
Tl By 1) Grayish olive {10Y 42}
L. 2) Light groenish gray
- I5GY 871
- 3} Graenksh gray (5GY 81}
2 SMEAR SLIDE SUMMARY (%:
4 ,E -
E MR
H ] g &
S g E
1 4  vo Eg % S5 5t
- ‘a
o 32 3 4348
g j Sactien, Degin fom) 1,60 1.80 1,124 1,CC
& Lith. |0 = Domssant: M = Manarh D o o (4]
z 3 u Taxturn:
3 - 3 1 - 2
— S 40 g - ;;
Clay &7 -
; loya/z Compositen.
- . Quartz - < - 2
Heavy minevals - - - <1
. 1w - 15 0
Glauconits - - - 1
Pyrite 1 < 3 2
Carbonate unipec. 5 =t 5 2
Foraminifers <1 <1 <1
lesreous narnofouils 70 Lo -] k]
Diatome & &0 13
Radiolariany < <1 < 1
Spange igicules - <1 = 2
Silicoflagailates <) =1 <1 2
Plant debris <1 <l L} 2
EY B2 * CARBONATE BOME (% CaC0 % organic carban):
5 a2 1, 82— em = 47:2.08
&1 3, 138140 em = 52

4, 6-Bem=7

SITE 530 HOLE A CORE 2  CORED INTERVAL 134.5-144.0m
2 FOSSIL
| CHARACTER
2 |Eule]s HEF-
TEIEE|E § 2l & Lfm‘;gv LITHOLOGIC DESCRIPTION
FEIERHEE AR 25 o
£ =715 E 2 =+
ERERE B|% & !
= |8 3|a 3
L"'“@-'
2 NANNOFOSSIL ODZE with varisble clay and diatoms:
'_|_'I'_ BGY 4/1 Entire cone consists of 8 complete jumbled mass of moms
-_L.l_ Y 4/ of less rounded fragmaents, usually saveral em in diamatar,
1 Agall EGY B/1 of different color and degree of induration, Darker-colored
|.-I-_]_ v 107 6/2 clasts are ganarally more Indurated {vary stibfl; lighter.
i Sl sGEN colored cinsts are less indurated. No cloar predominance of
b L one particuler color (lithology). Based on Core 1 smesr
- - slides, lightee Iithologies ars NANNOFOSSIL OOZES with
gt S clay and L gins are
ke, CLAYEY NANNOFOSSIL DIATOM OOZES.
i S
L_L"' Daminant color:
-, 1) Dark graenish gray {5GY
N an
5 2 et TR, i 2) Olive gray (5Y 411
i ":.‘_-l-_‘_ 3) Groenlsh gray (5GY 8/1)
g . “".I_ 4] Pale olive gray 110 6/2)
o "_;_ ) Light greenish gray (5G
r = am
e
mem Sl SMEAR SLIDE SUMMARY (%):
]
(= T
=] L i
o
g P z
a - @
-~ L
’_'V:—_I_-l— Baction, Depth lem) 1.84
s S = Wi, [0 = Dominans; b = Minoe| L
- "_“"_1__ Taxture:
= Y, 1o
Y == sile 0
=" Clay @
oG [AM C_cl =i . Compasition:
Quartz <1
Clay <]
Pyrite 1
Cale. nannafossits <1
Disoms 2
Asdiolarians <1
Spange tpicules =<1
Sllicofiageltates <1
Plant debyis 3
SITE 630 HOLE A CORE 3 CORED INTERVAL  144.0-1635m
e FOSSIL
-~ § CHARACTER
FREMAE g
'f'g‘ £ 5 E g | (SR LITHOLOGIC DESCRIPTION
£ |8 HHRLE
H
A HEHHE
i ce i@ [ [ [ rovar

Pliocene

NANNOFOSSIL OOZE with variable distoms and clay:

Owerall color is gravish alive (10 4/2), but what lirtke
sediment i present s mottied; lithology was probably
like those of Sections 1-2, & jumbled mass of varying
calars [lithalogies).
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SITE 530 HOLE A  CORE 4  COREDINTERVAL 163.5-163.0m SITE 530 WOLE A cORE 5  COREDINTERVAL 163.0-1725m
g FOSSIL g FOSSIL
« |Z SHARACTER « |5 CHARACTER
R EMAE Z|l & 8 l=.[al= z| w
=2 =1 GR, =] 2 ol = E
EHE g gl e | heae 3 LITHOLOGIC DESCRIPTION seRElE i £l | anAmNe LITHOLDGIC DESCRIPTION
V£ |E E LITHOLOGY [ £ H LITHOLOGY
S HHHAREE 1 +F A HHHAREE 1 H
H B & 8 5 )
s |8 ; g % = H B = ;
2 i g & E 3 § 5 Z|a H
B sGY 4 NANNOFOSSIL DOZE with interbeds of NANNOFOSSIL s B T
e BBy CLAY and MARL: A e Yo 8z NANNOFOSSIL OOZE with minor SILTY CLAY and
LJ_-L' L Dominart lithalogy (nannofossil goe) is light greenish _;_.J__._ MARL:
L _L"L@.I . aeay SGY 4/1 with small bisck stresks and bilsbs of 05 iy ‘L::| 6Y 612 Entire core is completely disturbed by drilling Into
i \;Uln ' el = ® . 1 _|_J‘¢_ 10 5/2 streaks of color mattling. Most mattling has appearance of
; Darker, morn cley-rich mterbeds (nannafossil marl and ..I_-L.I_J' sy a3z smeared-out beds of different colar (lithologies), and not
L_I.-L‘.I.@ clay) are greenish gray (BGY 6/1) and grayish alive (10 1.0 o Sl | rounded clasts like Core 2. Undisturbed, in site mataris|
L 421 with abundant chondrites burrows fitled with Fighter 4] probably bedded like bottom ol Core 4.
Pty material, o T,
e w:-'lumm“ by M:: ‘;"‘&:::nll"' 7:_:”-, g -l-:-l-:_ Dominant calars:
e " M ATt ot s St 4 Lightast 1) Light gressish gray (5GY
Ry Section 4, 70 om and down interbeds are mora or les “L_]_':"__L B/1) = comirart (ith-
R S i digtinet. = nannofosil
Increasing ology
a.i_;:’®_ Comeson zoophyeus burrows, usually harizontal. .n_": i o
gl Mgl § . - iy i 2| Pale olive (10Y 6/2)
2 L""_l_‘L_L SMEAR SLIDE SUMMARY [%]: E 1;; £ 2 4.."' 3 ollvs gray 55621
iy o = § g Ly 4} Graysh alive (10 6/2)
T Rl % 3 2 1] 5) Qfivw gray (5Y 372) =
"'_L'L.@J' g g 5 g £ z ‘LJ_'®_ Darkest silty clay
Mgl B i1 H i il iy
il Pt = v [ g
Lo Section, Depth femd 1.58 4,138 5,72 5148 e a1 SMEAT SLIDE SUMMARX 15): 5
Pl Sl Lith, 0 = Dominsst; M = Minorl D o ] ] -‘-_L-I—_I_ s
I.-.-.I_-®L Taxture: > -.L_L-J.. = g
L~ Eand = = = & o oo gt 3 3
Fl i st ® 1 w0 s e . :
3 I__L.L@.I. Ciay ™ @ W = 3 _‘_.l_:.n. . o
& L L Kosiponkion: ; i Sectian, Depth loms 2,68 3,82
L g =l x = < < 1 A Bl 1 Lith, 100 = Dominans: M = Minorh o [
] o 2 5 & % H e T Toure:
3 A z LT Sand 2
L ®L Carbonate unspec S R L HE T st %
e s il saxan Foraminiters <t - <1 - oA Bl Ciay O
Lo e 5G 8/1 Cale: nannotomsits 80 ] ko - Cong BT —_—
2@ 56 &1 Diatorma @ - & - L m"“‘ s ® -
o P oy Radialarian - <1 - - _|_®' Cy b o
a ol Begpg gy 1 Sparge spcules = <l o« - a ey 8 o £ iy
L @L | Prant dabris <1 - = = al M'":“ T
o Bt ® Carbonats unspec. - a
Ly ' *CARBONATE BOMB [% CaCO3): ey Foraminifars <! 2
L"'_._"'_J_ . 5, 100102 em = 42 -] Cale. nannofossit 2 85
=l J.®' [ 5,121=123em=11 J._I_ Distoms < L
L g i 8,1-3cm=13 - i 5
L_I.'I_.I_'L | i | Sponge spleules <1 -
L.I_-I-_l -4 | L.L' Plant debris <1 -
oo @] =
e | ke L] # CARBONATE BOME |% CaC04-% organic carbon):
. 3
s L) 5 E D 3, 8185 em = 57
o Bl 104 o = 5,27-29cm = 16:1.95
gl T8 [
S Bppyll By A
= -L-A-A"-.I. *
el
A Bl Sy |
AGlAM .
L]
7
agdaml ce

0€S H1IS
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530 HOLE A CORE & CORED INTERVAL 172.5-182.0m SITE 530 HOLE A CORE 7 CORED INTERVAL  182.0-191.6m
2 rossiL ] FOSSIL
CHARACTER z CHARACTER
s |3
- EMABE E|l 2 § 1 E z
- (2% HE sl = GRAPHIC = H gl g GRAPH
i ;—§ % ] i £| & | umoroey LITHOLOGIC DESCRIPTION TE Eé E AE: HE LISy LITHOLDGIC DESCRIPTION
A H R ETE EEHEHHBEHE F
il BHHHE £EH @ AHHHE £iH
= jejzle 2] a8 |
e =
5GY B/ BGY 8N
g gt |
_I__@_._ fg::;;' NANNOFOSSIL OOZE with minor cychic interbeds of g2 N § ?g::g o
L MARL and NANNOFOSSIL CLAYEY DIATOM OOZE: 0.5 =l . NANNOFOSSIL DOZE with eyelie interbeds of CLAY and
A Bl 6Y 211 ; 107 872 e
i, 5Y 84 Al units ususlly contain burrow mottiing. Ligheer- .L.'L.L BY am .
1 4@ - ki cotored nannotasil cors beds are common. Strsctureless 1 "y Darker |mors clay-rich) lithalogies are often laminated,
& .I_-I-.L axeept for small bisck stresks and specks (pyrite?). . 'L_I_-L consiiting of coarser (send) and finer lamirge; no spparent
32 v.p e ] | 1.0 .I__._.l_ i . grading ar burrawed (usually with chondrites).
Sl o Color code: o T ot 1 Several beds of rounded, semb-lithified clasts are in
gz Lo ! 1) Groenish gray (5GY €1} = 4 o lightse, nannofossil ooze matrix. Some beds contain clarts
.I_I.l. [ doeminant = nannofossid 1 .L'l'J.. that are slongate, imbeicated, and horizontal, In other beds,
E =4 ey o o =i =0 the clasts arm irregular with no spparent fabric.
3 ;; S 4@ ] 2) Light grasnish gray (5GY ntim (1 G Lightar-colored  nannofomil oot Donsionty contsins
ol - -y = (4] "] ey semail streakcs of pyrite.
il - | 3) Grayish olive (10 4/2) _L-I-_I_
g 2l A e gy 1 4) Olive black [5Y 2/1) 3 S ’ Colors:
= . = ‘. 5} Dusiey yellow (5 84} gl Ooze 1] Light gresnish gray (5GY B/1)
= - e I Lo R £ 2) Pale greenish yellow (10Y B/2)
E SMEAR SLIDE SUMMARY (%): A Bt 3) Pada alive [10Y 6/2)
. S [ N -y st 4) Grewrish gray (5GY /1)
- | i Tt 1l um 51 Grayish olive (10Y 4/2)
! s 8) Dark greenish gray [BGY 4/1)
3| 3 | H _g == ! 7) Ofive gray (5Y 321
1 = Ze =, =, Clay B) Greenish black (SGY 2/1)
o | AN it i 33 . G
E 5 § =] e SMEAR SLIDE SUMMARY (%):
5 o 3 1 L
% 22 z = s
Sextion, Depth fomi 2,86 2,134 = .1__‘_.1. ]+ g g
I.;h:‘w-w.ll-llnsj o o g g I_i_l_.L I w§ -2 Ez éi H
exture: | 1 - - & € £
oy & B z|£ L Py b By B
2: : : g gy 3 £3 8 &4 &
Compotition § - A | = Sectioe, Deeth fem! 1107 275 3,85 3,08 4,124 4.1
Ouartz <1 8 i _l___l_J_ | Livh, 10 = Daminert; M = Minord D D " "~ D M
Felchpat 1 i St b Texture:
Maawy minerals <1 = 4 A - - - 50 - o -
Qy - = e om b silt % 10 - 4 W W 4
Glauconite - = = cy ® W - w oW s e
Pyrite <1 2 i e Bt | ., Compatition
Carbonate unigere, - 2 - et omy Quartz <1 - 50 ) - -
Foraminifers <1 =1 - :_-L | d Faldspar <1 - 0 15 - < -
Cale, nannatossit BO 15 =T | Heavy minerabs  — - - 2 - - -
Distom - 0 oty saYan Oy - = % 5 - wooTs
Radiolarians - <1 By ¢ iy ey 10Y 62 Glouconite - - 1 5 - - <1
Sponge ipicules <1 <1 an q—'.—g—l_ | BGY 61 Pyrite 1 - 3 8 1 <1 2
Plarit detirks - 1 3 _|_+_.'_+'_ 10Y4/2  Carbonste unipec. 2 2 - - -
o e = e e 5Y32  Fouminlfn <1 - - 1 % A
SCARBONATE BOMB (% CaCO5% organic carban): =1 ;|_ | Cale, nannofomils B - 20 5 & 20
2,85-87em =32 |+_ Diatams - - - - - - <1
2,128-130cm = 5:1.98 S i Radiolarians - - - - ..‘ - <1
|—|—|— Sponge spicules  — - - - < - -
:;.. ::. | Plant debrls  ~ - - - o - 1
8 M | *CARBONATE BOMB (% CaC0y:% organic carban)
o, ) I . 1,50-52 cm = 61
e | e 2,5-Bem = 1:0.84
4 L] 5
L.I-""_: 3 3,30-32cm - 14:0.98
2 R b I 3,131-132em = 66:2.18
CM[am i 4,118-121 cm = 62:0.42
6 54-56cm= 18:2,63
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530 HOLE A CORE 8 CORED INTERVAL 191.5-2010m SITE 530 HOLE A

8¢

0€S A.LIS

CORE__ 8  CORED INTERVAL _ 201.0-210.6m
E FOSSIL g FOSSIL
o § CHARACTER & g CHARACTER
R EMOE z|la > 8 |z 2T z|l @ .
e8| 5 ol g GRAPH) EETHIE gl E GRAPHIC
‘T; :g £ é £l e l.n':im.olgr H LITHOLOGIC DESCRIPTION "f; =§ HE E = = lemc"w 5l LITHOLOGIC DESCRIPTION
wS|3N| 2 3le gy 3 » w3 2 HELE w2 5 g
= |E s “ i E | AE- “ o
R EEE £ SR E H il
s |2 Z|a 52 s |8 HEE 3
T - =1 -.-L e d |
| FORAMINIFERA NANNOFOSSIL OOZE with cyellc T d Bl By
I Interbads, clasts, and mattles of mare clay-rich lithologies ".J-"J:-l-i-L' ' " NANNOFOSSIL DOZE and MUD-CLAST CONGLOM-
I ICLAY and MARLI: N el oozt Ly I - i ERATE:
v l 1 _L_'L_l_J"‘_I_ it 0-130 em: pqiu-_uljn (10Y 4/2) NANNOFOSSIL
| Colors: :'_j_“’_I_'L'_L | DOZE containing sand-sized pallets of clay,
| Livhasst 1) Light greenish gray (BGY 8/1) 78 gl Bt St B . 130-150 em: transition MUD-CLAST CONGLOM.
ol |+ Gane 2) Pala greanish yaliow (10Y 8/2) z = B T e ERATE.
o 3) Pala olive (10Y 672) A% Bt gt - Sections 2 and 3: MUD-CLAST CONGLOMERATE.
Masl 4| Greenish gray (5GY 8/1) [ =ty = Varicalorsd samidithitied clasts;  1-10 em in bength,
o} 51 Grayish olive (10Y 4/2) g R elorgated, bt disturbed by coring, Mosty MARL and
! 8] Dark groenish gray (5GY 4/1) g _I_J__“@L CLAY clasts in NANNOFOSSIL OOZE matrix.
7) Oliva gray (5Y 372} 4
! . Lo B) Groenish black (BGY 2/1) 35 ..L.:-I-:‘I: SMEAR SLIDE SUMMARY {%):
2 CI) Lighter units are commanly structureless eacept for X E 2 i.a_:.n_
streaks of pyrite; darker units commondy contain abundant F
o chandrias burrows fHied with lighter mutaia], P i § 5
Sevaral beds of clasts that sre rotinded, slongsted, and ,-_:J_i E"ﬁ =;
| Imbricated, I Sl Ty E
L
| Fig i it %
_ | SMEAR SLIDE SUMMARY (5 E_——=’ = Eg poian 2
z = = & | AM L L Saction, Depth lom| 1,38 1,58
== | & % Lin, (0 = Dominant: M = Minar] M
p_l_q_.l., = % % Texture:
3 === 5 §
cSech NEEE A g j &
b“.:q,—l — I ;;'g 3 g % mnﬁillnﬂ: 2 &
e 55 5: i‘ 54 Qoerst e =
= o ) Clay 30 65
E El'—x—l—_ | ] Saction, Deptn fem) LG 411 477 4.8 Glauconite = 1
= 5 I—_'_—F'_ . Lish. 100 = Domsnant: M = Minor| D U o o Pyrite 1 2
= ] | Texture Carbonate urspec. - 5
g eS=y Sand - - B = Focarmiaiters <1 5
a 4 S o sitt 0 8 0¥ 02 Cale. nannafoesis I
1 =ty = o Ciay I Distoens PR
=== | Campon tion: Fadiol 1 <l
= —— - s olarians <
> l':‘- —= Quarts <1 3% <l - Spongs splcules 1 <1
= Feldspar = 4 - = Silicofiagellates <«
-4-:‘_ | Heary minerals < = - - Plant dabriz - =
|:|__|_+_ | . Clay - 20 L
L —t— | Glavconite <t <t et - #CARBONATE BOMS (% CsC04 % arganic carban:
= | Pyrita . 2 2 < 1, 102-104 cm = 331,02
tq— —| Carbarnate unspec. - 3 B 5
=l Foraminiters T
5 == | Cale, nannofomit 7 n 0
|—|@~ Diatorns <t B e -
|_|__ = | Radiolar ians < 2 i -
L:|— —lg Spange spicules = <1 = =
- —I—_’:F | Plant debris - <1 - -
e
=, == | *CARBONATE SOMB [% CaCO:% organic carbon):
===t a
_|:|: | L 11=13cm - 64
W=t = 2,51-B3cm = 53
=== | 4,30-32cm = 52
& ::_1_ =, 5.12-14om = 6:1.76
===t
= |
== |
=, —— -]
—+—,—
=== |
=
7 = —l—_‘; |
===t
M cc ] |




651

SITE 630 HOLE A CORE 10 CORED INTERVAL 210.5-2200m SITE 530 HOLE A  CORE 11 CORED INTERVAL  220.0-2295m

- 088IL FOSSIL
v g CHARACTER & CHARACTER
2 l=.le]2 zl e = ] @
= B ol & GRAPHIC w|B] 3|8 gl 2
HEHE § £l & | umowoey [ 32 HITHOLOCIC DESOMITION R HELE E| & | hee, |8 LITHOLOGIC DESCAIPTION
S HHELREE : A HHHAREE +4H
4 = -‘a a 3 w =
- g HE & £ g HE £ 5
o a = HHE g 3
L4 ] EF T
P N g St |
g Nl W I MANNOFOSSIL DOZE and clay-rich (MARL and CLAY) T —_—
05 Tl 56 61 In cyelic interbeds; s | Eove NANNOFOSSIL OOZE and clay-rich beds (MARL and
E e iy | EGY BT Mast units are highly bioturbeted with colos mattling. 05 _|..J".J._ | ot CLAY) i cyelic ivarherit
1 e I BG 41 Individusl cyciic units are on order of 10-80 em thick, 1 - by ey 5Y 472
R 5Y52 ) == I e | sy
L | 5GY 41 Calors of light enit |DOZE): 1.0— pif it 1 Tywical cycle:
'I-.I_-L—L. BY a2 11 Graenish gray (5G 8/1) L -I-.L |
L= 21 Light greenish gray (5GY 671} et e Nannotossil ooze
| o Rl lereguiar.
"'-I-‘L‘h . b (pyrite stresks)  bioturbated
et NI C Caloes of darker units IMARL and CLAY}: M w-80em { ————e—— 2 contact
it 1) Dark, groenish gray (56 4/1) T || thick Marl and clay {with
e il | 2) Light olive gray (8Y 5/2) e ar withaut slity base]
T 3 g'-n mmw;;lmv am -L_‘_al-.j |
Pt 4) Chive gray JE. aften scoured bottam contact.
2 T oot 2 i I Most units aru highly bioturbated with caior matting.
.
R S | SMEAR SLIDE SUMMARY (%): Ty : ;
J-.-‘-I- -I-J--L L | Lightar units
e | ] tooze) 1) Light groenish gray [5G B/1)
4:“1 o @1 2) Greenith gray (5GY 8/1)
L1 i i E Tty 3) Dark grosnish gray SOY A7t}
Ay o =% % & 3 F, A | tmarl) 4} Grayish olive (10Y 472}
S Topopld i 2 = Eg H 2 Ul I 5) Ditive gray (5 372)
e b [ ] = B o iy Daricer units iy
Iy i 5 1
— = = g Eoe ] Eo 2 g Sl 1 Iclay) 6} CHive black (5Y 2/1}
o Rl 1 o & 5 A |
3 e | i 2z 4 41 3 e | SMEAR SLIDE SUMMARY (%):
g1 iy . Section, Death feml 1,31 45 3,61 3,88 & 104 = = =
_ L z Wl .
g Pt S & I Uit (0 = Damninant: M = minaed M o L o o E T | 3
T S
g Theslt B Taxture: o E i 1 =
o e 3 - 6 3 .I_J_.l.: | 1 § = 7
] L'LZL St 35 -] %5 47 0 py ey H
2 e Gy L 2 b0 | Z 8
= L, | . Campusition: g e Soction, Dept fem 2,82 3,133 3,134 53
H Bt 8 Ouartz @ w0 = T - k] e Pl | Lih, (0= Dominsnt M=Minedi D M D D
= L | Feldipar = = ? " = o Sl Texture:
I it B Heavy minerals - - - - <1 = e By
4 g o e B @ 4 i gt I Sitt w10 <1 %0
Pz T T Y B - T
- | Glauconite e -, )| . W i o
- gl 4 Pyrito. 2 & 3 < < T | | CGuartz - 5 - 1
L_l_““_‘_ | Carbonate unepec. 2 - 3 2 =1 J—J_-l—-d_ l Feldipar B <1 _ -
= Foraminifers <t =1 <t 3 - L Hetwy: mieserils <1 = E
g gl R B | Cale. nannotosils B <1 <1 B @ oy =y
10 - -
it Distoms t L= % = Tt | g:mm - -
S it I bl Radialarisns - 1 - = = [ St 1 f i
=L Sponge spicule <1 <1 - - - L T . Pyrits < <1 =
ke @ A_‘.l.._*:.l. | Foraminiters 5 - =1 =
L | Silienfiageliates - <1 - - - 1 Bl Cale. nannofossils B4 - 0 -
5 e Plant debris 2 - - = 2 I e == Plant debris - — = '
L Pellated clay s - - » T | Pallated ctay S
- L -
_4_"‘4_1 | * CARBONATE BOMB (% CaCO47% orpanic carban): L, * CARBONATE BOMB % C4C0:% organic earben:
) 1,27-28cm = 28:229 e ] | 1,86-97 om = 44
= o b 2,17-19cem =9 gl 2,98-97 em = 77
L 3,25-27 cm = 52 M ey ! 3,95-97 cm = 42
ol il £ | . 4, 25-27 om = 40 by ==, 4 4,06-07 cm = 51
_|_‘|".|_' 6,75-27 cm = 30 _L_'I_J..'L r B P5-B7em= 81
o i 6.25-27cm = 14 o Syl | 5,98-07 om « 9:0.82
Pl M F
o e 6 gt 69507 cm =9
T By By | | = r
e 04 . J-A__L -
i ==l
] J'_A_ 'l'_l. i
— fae cnl ==,
7 L L
= |
A Spp ',
Fnjam cc |
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A
SITE :3“ HO:.:ﬁu CORE 12 CORED INTERVAL 2205-239.0m SITE 530 HOLE A CORE 13  CORED INTERVAL 239.0-24856m
T 7]
3 £ CHARACTER g g CHARAETER
T gg H § 5 é | omamc g LITHOLOGIC DESCAIPTION g, [6s2 § H Bl 2| orammic |8
| 2 S = | utHoLoGy e |2 = 2 e
wo (IR E < Bl 5 1z |[ES|s & E|lE LITHOLOGY o LITHOLOGIC DESCRIFTION
!§!“§§ Bl & By 3 g=§§§a;g ] FER
" g B ; HE 3 ol |2]s HE E
5 |2]2 H B2
=l Y
By 12 NANNFOOSSIL OOZE AND NANNO-FORAM DOZE in ! Bl |
5GY 6, eyelic Interbedi with subordinate claysich units (CLAY Mo | =t ] 5G 81 NANNOFOSSIL OOZE in cycle interbeds with clayrich
0.5+ n and MARL): SGY B/1 units [MARL and CLAY) on & scale of tems of cm per
1 Thesa airernate on scale of tens of cm per cycle. 'J__L__L.A BGY 4/1 cycle: _
Dominant color af light units s greenish gray (SGY &/1), 1 _L_J._L.l 10Y 472 Al units sre highly bioturbated with comiderable color
1.0 Dominant calor of dark units i olive gray (5Y 272). L sy mattling.
Most units are highly bioturbated with considerable i gk | sran
calae mottling. ] Calors: )
PRare silty layers are at bases of dask clay units. Tk 1 Lighter units _
Nannofossil oaze {light units) commanly have sl Al by foazal 1) Light or grwwnish gray (56 8/1)
streaks snd specks of pyrite(7). ‘_-i-_‘_.& 2] Gresnish gray (5GY &/1)
e 3) Dark greensin gray (EGY 4/1]
SMEAR SLIDE SUMMARY (%): e | b o {marl} 4] Grayish olive (10 #/2)
] 5] Otive gray (5Y 32
2 ;! 2 - J“_I___‘-_l - Darkar units 8] Oive black {5Y 2/1)
= 4 imed! felay)
P2 -
E 2 3 ) SMEAR SLIDE SUMMARY (%): N .
Bk L i
¥ iE b 3 3
E ez :1! Rt E
£ 23 83 e ¥
Sectian, Dewth bemi 3,51 4,141 4 148 g Togl| '] 3
s Link, 1D = Doamnsnt, M = Minoe) O D o T
H Texture; = e, Section, Depth foml 393 4121
32 & Sand - w @ = 3 Rty L, {0 = Dominan; M = Mnorh D D
e H sils w @ g - . i
g E Ciay 60 0 0 At Sand H -
'fg' X Compesition: 3 T silt a8 1
s B [+ T - - 8 = = as Clay &0 L]
k- Feldapar - < 5 = i = & jon:
- Heavy minerals - <1 = 2 £ A._L_I_,'l - Quarte: -] =1
-1 . Clay 5 - 5 A St Clay - 5
= Glauconite - 1 - L_._—'—_. Glauconite <1 .
~ Pyrite 1 1 - p _L-L'.l Pyrite 3 -
4 1 Caronate unipec. 1 - S { el Carbonate unspac. 2 =1
] Faeaminiters [ R - 4 L Foeuminifers < 94
=1 Cale. nannofossils B4 30 & pcl el Cale. n-m_Mmlh 43 -~
N Sponge spicules - - <1 e e | Plant debeis § e
- Plant detirn <1 - - 1 B -
. : Pellwod ciay p _ 5% L * CARBONATE BOMB (% C4COy:% organic carban)
4 .I.-L_l_'l 2,42-44 cm = B3
-1 ® CARBONATE BOME (% CaCOy:% organic carbon! = Syres 1 - 2,67-68cm = 34:1.23
¥ 3, 60-62 cm s i ] 3,01-63em 12
=] 4, 33-36cm = 40 L.I_-L_l. 4, 14-16cm = 54
o E - 5, 62-64 cm - 6:2.10 .I_rl-_L 5, 1316 em = 42
s : 5 L _l__l_:
S By
oty =
*'_J__L'_l
J_i_l_:
-
L.J.-L.l
] 6 T
. L
o |
p
B [am icc lccl 3
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SITE 530 HOLE A CORE 14 CORED INTERVAL 2485-258.0 m SITE 530 HOLE A CORE 15  CORED INTERVAL 258.0-267.6m
= FOSSIL g FOSSIL
& ; CHARACTER . E CHARACTER
M EMAE z|l g g |= z
o 2% o= GRAPHI = EMEIEE El g
(Z £8(¢ g H £l # | otogy g LITHOLGGIG DESGRIPTION TE HHHE HE: TG LITHOLOGIC DESCRIPTION
R HEEHRELR £5E £l HHEHBEHE 2 3le 5l o
= |z |: g 5|5 = § = 3 =
ERHEHEE Ed R HEE 5
5 E— r ¥
ol | e
s Tyl S | NANNOFOSSIL DOZE in eyclic intarbeds with clay-rich o, INTERBEDDED CLAY, MUD, and RARE NANNO-
o saan units (MARL ard GLAY) on & scale of tars of em per 2% e . FOSSIL MARL:
T gl Sl 5G 81 o Mgt Sectians 1-3: light-calared |ithotogies [light gresnish
LT et B
1 _1..'I'.I_' ] . BGY /1 All units ary bigturbated with considerable colar mot 1 J_*L_l gray [SGY B/1] and light bluish gray [58 7/1]) tend to be
4 et - BY 32 tling, Mgl fosilifercus [marfs); dark-colored lithologies tend o be
L s T e B 5G 21 Pyrita motties are in lightar units e miusts e elay; nd olive gray (5 3/2) and greenish bisck
o (ot Sy Microlamination, scous, and laading structures are in -t (5GY 371} lithologses 1and to be unfousiliferous.
e et darker units, b
A Tl By B | i
) Ay e MUD:
. il Tt ] Caloes: e Sectlon 4-Section 5, 02 em: light bluish gray (58 7/1)
N =l Light unie q and olive gray (Y 372).
= - L {ooze) 1) Light greenish gray (56 8/1 12
' T e . iy [ * FORAM NANNOFOSSIL. O0ZE:
= 2 .i_""_l.‘ r 2) Gresnish gray (5GY 8/1) | Section 5, 92 cm—bottom: wery light greenish gray
z| § TRl Darkestumits | 3) Olive gray (5Y 32} 2 an (EGY B/ -BGY 9/11.
§ ; E LT | elay) b 4) Greaciish gray 15G 2/1) 1|
gl 3 gn e Byl B SMEAR SLIDE SUMMARY (%)
= . e SMEAR SLIDE SUMMARY %) A 3
s . L] S = &
= i oo (g oy L
F e e b g : ::] g E B
FEE i3 i &
Fata | 2E - . Secticn, Degnh femd 13 485 485
g By By | e L Lish. 1D = Dusinger; 1 = Minee) D o o
3 g Ml 5 B3 a1 Textuar:
g By By wsd 3 Sand 0 _ -
e 1 . z .
Ly T Sectian, rpth (emi 1.81 2 sitt 0 e 80
B e i | Lith, |0 » Domninant: b = Minael o E ; - Clay w40 10
- _|_"|" ol g Texturs: i -
— '.I_-L_L- | 40 = Ouarts 10 ) a7
I pi Sl Site 20 ; . Feldsgar L - <1
oG lAM lee] e g:\r — w0 Haavy minersis L
" mposition | Clay 50 o5 -
Clay 10 . Glauconite v - -
Glausconite 1 & Pyrite 2 <1 2
Pyrite 13 4 Foraminifers <1 - -
Foraminifers 20 . Cale. nannofosils ko = =
Cale. nannofossily - Diatoms - - 1
Detrital 30
CARBONATE BOMB (% Cat04:% arganic carbon]
* CARBONATE BOME (% Caliy % arganic carbonl: 1, 46-47 em = 32 =
1. 8193 cm - 34:0.30 2,45-47cm=0
2, 56-58 cm = 63 3, 4547 cm = 24
3,91-83 cm - 46:0.36 A 4, 45-47 cm = 1:0.46
5, 465-47 em = 21
5 B, 4547 cmi = B4
-
1]
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SITE 530 HOLE A  coRE 16 CORED INTEAVAL 267.5-277.0m SITE B30 HOLE A  CORE 18  CORED INTERVAL 286.5-296.0m
o FOSEIL F] FOSSIL
e 5 CHARACTER g ; CHARACTER
8 |=.lel2 Z|l e - FMEE “
- f full) 2 gl g
se §§ = E g g g LEIH“O"L}:JIEV é LITHOLOGIC DESCRIPTION ¢'§ E§ E § HE ‘f‘.':é:_"ggr LITHOLOGIC DESCRIPTION
e H IR R HTE N HHHHBHE g3k g
g § b = g |& |z|2 =
HELE & 8 b
= ] o = § HEIE & ol
=
e L1 ] L
= W1 J
§ = a7 | g NANNOFOSSIL OOZE AND CLAY in more or bess cyclic I MUD and MARL:
K] ) interbeds, although cycles are not as clesrly dafined s in 4= Dominant lithology I8 SILTY CLAY [gresnish gray
= 3 1 e I peavious cores: 05— | [5G 4/1]) with variable CaCOy. Rore interbeds of Hightar
5|8 s | Mast units are massive with livse indication of bioturbe- 1| 1= (Vight greenish gray [5GY 8/1]) NANNOFOSSIL OOZE,
103 H A tion, b P * In general, vory siff (semblichified) and bioturbated
£ |5 8laclam =@ | ro ihroughaut.
2 |5 Colors of nannolosi oaze: :'.J-.J' Balow Section 3, CaCOy ks vary spare.
E 1) Light greemish gray (BGY 81— 1= Sediment balow Section §, 20 em hay reddivh cast
56 B/1) J--,t (olive geay 15Y 4/11).
2) Graenish gray (BGY 8/1) -]
Fu- " SMEAR SLIDE SUMMARY [%):
Colors of clay units: 8 s
1) Dark grasnish gray (5GY 4/1] ] = 3
2) Olive gray (5Y 3/2) = i 2
3) Grayish blve green (5BG 31) 2 —I-J_ - 2 B i: E
4. h- -
SMEAR SLIDE SUMMARY [%): 4+ iz 2T 3
== Secticn, Dapth lem) 2,24 Z2,B0 584
_E ".'J_.I.- Lith. [0 = Daminant: M = Minor M
= T4 Texture:
& = 1 Sitt - 25 0
a T Clay - 7 40
Section, Depin lem) 1,26 _.J__I.u . Camporitian:
Lith, (0 = Dordnant: M = Mine| M = -, I'hwmnd - <1 <1 54
Texture: ===, ! - - 2
st w0 E b I i o voos e
Clay B0 8 s ol Ty | eonite - - 1
Composition: § +o Pyrite 1 1 2
Cluarts 10 = + Carbonats umpec. 2 ;| 1
Haavy minerak 2 Faraminifars <1 <1 -
Clay T8 E Cafe. nannofousks B0 a0 -
Cale. nannofossily (] = .
= 23 * CARBONATE BOME (% CaCD4:% organic carbon)
i -1 1, 8284 ¢ = 22
SITE 530 HOLE A CORE 17 CORED INTERVAL  277.0-28656m -E = 3, 42-44 cm = 1027
H 4 A B, 4D-42cm = 1
F FOSSIL 3
” ; CHARACTER 3
A E RN HE: : E
I GRAPHIC
12 :3 i H 5| & | umoLoay LITHOLOGIC DESCRIPTION k- ]
M2 3 E w 2 E 8 =
El ; 2|8 5 5 =
£ o
A HEHE FF 1
z -
z
2|5 4 CLAYEY SILT ["MUD"}: .
E . Mottled, dark gresnish gray [5G 4/1) and madium 5
= bluish gray (58 /1),
®
SMEAR SLIDE SUMMARY (%)
= 5 FP | FM
>
£ .|
a EP 4P w
Saction, Bapth fem] 1,3
Lish, (D = Dominant; M = Mingr] o
Texture:
Sit 7
Cay 20
Composition:
Chuartz 0
Fridspar <1
Haawy minarals 1
Clay 88
Glaucenits <1
Pyrite 1
Cale, nannafossils <1
Spongs spicubes <1
* CARBONATE BOMB (% CaCOg):
1,42-44 cm = 4
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SITE 530 HOLE A CORE 19 CORED INTERVAL _ 296.0-3055m SITE 630 HOLE A CORE 20 COREDINTERVAL 3055-315.0m
FOSSIL BRE FOSSIL .
- CHARACTER § § CHARACTER
FREMAEE El 2 HE HE:
& & =3 ] GRAPHIC e : 2 GRAPHIC
; a;- 40 F 5 & LITHOLoGY LITHOLOGIC DESCRIPTION TE (T H = K LITHOLOGY LITHOLOGIC DESCRIFTION
= NIE < 2 -
S < gl 8 3 7 w53 HE 3 2
2l i L d 1A Ll
= -
L3 L] En L & : g 3
. 3 '
cu;:: o i CLAY with a variable but manor contem of nannolosils:
minant colors are: n It is bicturbated throughout and stift  bamic
1) Dark graenish gesy (5G 411} 057 I lthifind). i
2) Diive gray (5Y 4/1) 1 -1 | Dominant colors:
_ It s bloturbated throughout and very atiff i 2] 1) Dark gresnish gray (56 4/1)
lithified). Bed of highly altered volcanic sth at Section 1. 1.0 | 21 Olive gray (5 411}
com. —
82-88 Several, rare, darker beds with thin SILT layers at bawe
s-ﬂnm_&, 5, m 8 commin seversl darker beds - ’ {distal turbicites?), which are usually several om to &
\distal turbidites?) with & thin layer of quarte siit st thair — 4 88 10 & thick),
biasas. Thess beds are several cm to 10 cm thick, B | Several, rare, than layers of highly altersd voicanic ssh
-1 {clay, palagonite, etc.] (imasr side Section 4. 38 cml.
SMEAR SLIDE SUMMARY (X): E r Color ditfarences very subtie
. 2l | SMEAR SLIDE SUMMARY [¥1:
i ks , 5 g
Saction, Degth lom) 2,87 590 - | § 5§ & a3
Lish. (D, = Deesingay; M = Minoe) D [ ] Section, Depth lomi 373 304 43 472
Taxture: - [ Lith. (D = Desminat: M = Minor| D o M o
Silt 0 100 - Taxture:
. Clay 90 - — Sand e = 1 =
] Silt 1w % 20
% Comprsition ~ o 3| A | i Clay @ 7 B 80
2 parv : . et
s Fualdipar - T = | CQuartz 20 5 -~
. Hesvy minarah - 1 -1 Feldspar _ =1 1 i
g Clay 90 = 7] Mica 5 1 <1 -
i - 1 — minaraly - - -
g Glauconite [ ol ® % B
) . ] Volcenic: 5 b =
P * CARBONATE BOMB (% CaCOy5:% organic carbon|: & ] ~ m.m;':"" <1<t - -
1,30-31em =1 1] | * Pyrite L T
4,30-31 em = 1:0.26 24 Carbionete UTspec: 2 a - 2
6, 303 ecm=1 | E;l:' "m"”,hﬂ-u = :1 e _u
4| 7 L i - 2 ®m
m
. ! * CARBONATE BOME (% CaCO4):
1.30-31 em=1
B 4,30-31 em =1
] | 7,30-3 om=1
| 3 I
i |
| : |
= I
] 2 l
_il |
7 3 | 3
leel o als eel !

0€S HLIS



Y91

0O€S HLIS

530 HOLE A  cORE 21  COREDINTERVAL 315.0-3246m SITE B30 HOLE A  CORE 22 CORED INTERVAL 3245-3340m
9 FOSSIL g FOSSIL
g CHARACTER & g CHARACTER
Cuwll|3 gl e > 8 |=z.l2]2 z|m
EHE § g Lﬁf‘mv H LITHOLOGIC DESCRIPTION e EHE g 2l s u“.;g:ggv LITHOLDGIC DESCAIPTION
4n|z < IR = &
EN 2 A E] HE 3 g w3 (3 i3 gly e s
HHHHE FiH A AHHH +EH
o - =
= < o [~ =
1
T l . CLAY with & able bt minor conant of namolosi SILTY LAY (MUD):
o5 S cTRaE Sectioms 1-3; dominantly greenish gray [5G 6/1) and
4 | 1) Dark greenish gray [5G 4/1) for) graylsh grean (5G 5/2).
1 1.1 2) Olve gray (5 4/1) 1 Sactions 4—Core-Catcher; dominantly gray-green beds s
1= 3} Light alive gray (5 8/1) . i Sactions 1-3 intercaleted with bedh of moderats vellow-
'IJ}—_-_L_ | . ish birown.
&I It i bioturbated throughout and very stiff lsemi- All sections contain rare darker beds with thin SILT
— lithified]). leryers ot hase (distal turbidites?); usually thess sre several
T I Several darker beds with thin SILT layers st base (distal em 10 as much as 10 cm thick,
=1 turbidites?). Thesa are ususlly seversl om to e much s Rare pyritic #it lemina fumear dide Section B, 101
1,1 10 em thick. em) thraughout,
.
- 4 | Several layers sbout 1 cm thick or less of highly aitered Both “red” and “green’ sty ciy becs contain ean-
-+ volcanic ash (clay, palagonite, atc.. . viderable fekispar and volcanic glaws with slteration rims
Wiy s * ite” in mear slides).,
2 :IJ_- | SMEAR SLIDE SUMMARY (%): 2 . e
.1 SMEAR SLIDE SUMMARY [%):
B
= | 5
11 =
=it | 3 - H
=l H 3 3 z
a 5 = I T
T | Section, Dupch fem) z! 54 i g g g
1] tige, o . &
qJ-_ Litm, 1 = Daminant; M = Minss | M Section, Deoth lem) 2,67 2,7 61001 512
3 Ju ’ Toxtimg: 20 =] Lith. (63 = Domisan: M4 = Minor} M D
iy Texture:
e Silt 0 =
<417 z Silt 8 1] 40
-] I Clay 0 =|= Cay 24 27 4 @
L Composition: g % Compostion
|_ g‘::'“ : | 2 Cuartz - - 56 -
EIE I o 2| Feldspar 5 - <t -
G - aminiters b1} h=1 Mics 4 - =1 -
I Calc, nannafossils 5 S ;E Heavy mineraly - - -
=, =] n il 40 k]
i - 1 * CARBONATE BOMB (% CaCO4:% organic carbon]: P v:u'mlem [ 68 - 76
. 1, 24-28em =1 o Glauconits = = <1 =
B | 4, 24-26cm = 10,19 Pyrite = = -
_-;-_ 7.24-28cm - 2 Zeolite 7 5 - - -
- Carbonate urspee. 1 = = -
. | Unknown 5 3 - -
"
7153 * CARBONATE BOME 1% CaC04:% arganic carbon):
L | 1,81-83em=1
2 4,81-B3em = 1
=L | 6, B1-Blom = ¥01:049
s| I 5
~L] |
e BT, =
Ju [ *
-1
e [
-
4 .
17 |
& Jud & -
A4 |
14
4 '
L
7| Juf | H 7
FPl B = |re| re cc




530 HOLE A CORE 23 CORED INTERVAL  334.0-3435m SITE 530 HOLE A CORE 24 CORED INTERVAL 3435-353.0m
g SSIL o FOSSIL
H CHARACTER 2 § CHARACTER
z eT=Te z| e > M EMAE E| e
Euw 3 = w = =
E§ E & § E £ Lfr':'DAOPL':::Sv E LITHOLOGIC DESCRIPTION Tg gs ¥ g g 2 E Lfr':-‘é'fgﬁr w R
£ 13|5|218] 13]2 : =§”;§§g HE A H
H = ==
HHHHE HHHE i
i 3 ] RP INTERBEDDED CLAY and FORAMINIFER-MANNO-
VOLCANIC BRECCIA IN CLAY: FOSSIL O0ZE:
CLAY: moderste yellow [10YR 6/4) and gresnish gray CLAY: daménant lithology, dominant color is moderate
(BG B/1); highly disturbed. yellowish brown (10YR 5/4); motthed by bioturbation;
BRECCIA: one large (10 cm) snd several small (1-3 em) some  faraminifer-nannafossil-rich  layers and  mottles;
piecas of carbanate-cemanted, volcanic breccis: P . forown layers alternate with minor greenish gray (BGY 8/1),

MATRIX: sparry calcite cement with good eryial
growth imto wvoids; micritic cement (replacing volcanse

FORAMINIFER-NANNOFOSSIL O0ZE-

early Miocene

Minar lithology; dominant color | light yellowith gray
-~ [5Y 9/1); and beds occur at Section 1, B1-87 snd 132-
150 em and Section 2, 0—20 cm

glasT): foroms and rare shell debris in micrite.

CLASTS: varisty of volcanic glasses often showing IAM
alteration; vesiculsr phenocrysts; some bassit fragments
iwrsicular with phenocrysts and & glassy rind); several
dolomite clasts.

Globigerinatelis insuets (F)

SMEAR SLIDE SUMMARY (%}:

Thin Section Description;

Section 1, 0-20 cm (throe slides): carbonate cemantad
wvalcanic brecela.

Clasts ar 80%: volcanic ghats 40%; basalt 26%, vesicular,
phancerysts, and glassy rim; feldspar 10%, and dolomite
in.

Cament s 20%: sparry calcite 4%, good crystal growth
into volds; micritic calcite 4%, appeans to raplace volcanic
glass and Fragrents; micritic 4% with foraminifer and shall
debris in cament; opsline slica B%, replecing sverything.

Texture: clasts are ai large a3 1.5 e, poorly sormed,
irregular. and sub-rounded, and sppear pofous.

Silty clay
Mannofosil
foraminiter coze
Silty clay

=

-
o
-~
3

Section, Dagth {cm) '
Lith, [D = Dominsnt; M = Mince) D
Texture:

o~
2R

&
R
8!

§91

2
B0
45

Cale. nannafossils -

Unknown 4

Foraminifers -
* CARBONATE BOMB (% CaCOq% arganic carban):

1, 76-TTem =<1

1, 141=143 cm = 67

3. 75-77 em = <1:0.07

B, 75-TTem=<1

hrrgg.l

Bl Raurw!!

early Miocene
Sphenolithus heteramorphis |N]

RP| B
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SITE :sn HOLE A  CORE 26 CORED INTERVAL SITE 530 HOLE A CORE 26 CORED INTERVAL 362.0-3720m
g FOSSIL o] FOSSIL
a CHARACTER H CHARACTER
é TulB]3 g 3 2 g E NEE z| e
3 EH GRAPHIC ow o =
] E§' : g : y 3 5 et A H d LITHOLOGIC DESCRIFTION : % EHEE E o | ORAHE, H LITHOLOGIC DESCRIPTION
3 2
E = |3 Z|E L = 2B b ; 2 ; 3 = 2 3 L
I HHHE ; A HE HEH
L ) & |£]= g B |
- m&ﬂlm nd reddish MUD ISILTY CLAY Gregn MUD (SILTY CLAY and CLAYEY SILT):
] . .- L] Grayish green (SG 5/2) and (or] gresnish gray (5G /1)
i . | m&lhl.nm llll';tﬂwm uTy w:ﬂmmnhmm. Saveral dark gresn turbidite(7) layers throughout lolive
= . out. AR e ) ooy [SY 372], and [or] olive biack [BY 2/11).
1.0 ] All units s bloturbated and very stiff lsemidithified).
e : Seversl horizons of light-coloted guant st blabs (umear
l Green ;ﬂlﬂ layers: slicdes Section 2, 18 cm),
1] Greenish gray (5G 8/1] SMEAR SLIDE SUMMARY (%]:
| ; 2) Dark greenizh gray (5G 4/1) .
Feddish mud layers: - -
| 1) Light olive gray (5 /1) z =
2 2) Cive gray (5Y 4/1) 3 E
= Several dark gresn turbidite(?) layers (olive gray [BY 2 a a
__ 3/2] wnd [or] olive black [5Y 2/1] ) throughout. ‘Section, Depth fomil 2,16 3,64
-1 SMEAR SLIDE SUMMARY (%): Lk, D = Daminant, M = Misge| L] 2]
B & Textura:
- = 5 Sand - 2
al =z Silt 100 m
3 1 Clay - 20
= Swction, Depn fem) 2,21 5,38 Compasltion
= Linh, 0= Domisant: M = Misor) o [+] - Cuartz as -
3 Texture: g Feldip 1 =
- Sand 1 = 3 Mica 1 -
Bilt 78 50 Haavy minarsis 3 <1
Cisy 2 w0 s - 2
Composition Volcanic glas - 50
Quartz 1 1 Glauconite <t L
Faldspar 2 Uniknown - 0
Mica 1) -
vy nilisrali £ <l SCARBONATE BOME (% CeCOy % organic carbon
Clay 0 bl 1, 4B-B0 em = <1
Volcanic glass B6 B0 3, 48-50 om - <1:0.25
4 Glauconite <1 <1 4 5, 48580 cm = <1
Pyrhe <1 2
Carbonate unspec. <1 -
Unknown 10 -
*CARBONATE BOMBA (% CaC04:% organic carbon:
1L87-8em=<1 |
3. 8780 em=<1:021
# 6, 87-89em =<1 ol
5 5
6
Il\? B
L]
-
Blg 2

0€S 91IS
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SITE 530 HoLE A coRE 27 CORED INTERVAL 372.0-3816m SITE 530 HOLE A CORE 28 COREDINTERVAL 381.6-391.0m
£ FOSSIL g FOSSIL
& ; CHARACTER 2 g CHARACTER
R EMHE 2 g |5ulel2 z >
se 2z § ] g g § Pirsie-tpoi LITHOLOGIC DESCRIPTION s EE ] g ; E g LERaeHIE, H LITHOLOGIE DESCRIPTION
2582 glE 3 e A HHEHIREE +H
g7 |3 § s 8 = 2 = i ] =
F |8 |3 HE = g F |5 &5 =
ERHEIEH 3 R HEEE 3
Alrmations of green and red MUD (SILTY CLAY and Green ang red MUD (SILTY CLAY and CLAYEY SILT):
CLAYEY SILTH Al units are biaturbated and very stiff.
Seversl dark green turbidite(?) layers are throughout
lodive gray [5Y 32|, and [or] olive black [5Y 2/1]) 1 Daminant colars:
Al units are highly bigturbated and very stiff {semi- . Green layers:
lithitied]. Several horizoms of quartz sl blebs (smear 1) Grayish green [5G 6/7]
dlide Section 3, 85 cm), 2) Greenish gray [5G 81}
Red layers: modersis yallowith brown (10YR 5/4)
Colors: rarely ocxurs @ pure color, It is uuslly mixed by
Grawn (about B5% of core): bioturbation with gresn to give overall reddish tint
1) Graykh grean {5G B/2) o sexliment.
2} Gresnish gray (5G 8/1) Commaon lsminas and blebs sre common. Thase are of
Reddish layers (sbout 15% of core): modarate yellowish wither light-colored silt [smear sfide Section B, 126 cm)
trgwn (10YR 5/4) where well developed fusually o 2 of black pyritic silt. Where thesa occur in red leyers, the
bioturbated mixture of this and green giving an wediment around tha sift w greenish grry (reducing chemical
wverall reddish tin). environment?).
SMEAR SLIDE SUMMARY {%): SMEAR SLIDE SUMMARY (%)
. =
L i i
> >
E 4 4§ § & 3
Saction, Degth bem) 39 3,85 4,108 Bection, Dwgeh fom) 3,104 5,58 &1
Lith, (D = Dominany; M = Mirgr) D M [} 3 Lth, D = Daminany; M = Minor! 2] D M
- Taxture: ol Taxtura:
Silt A 100 50 3l Sind 1 = =
Clay LR 50 i ¥ N W
Compasition: Clay 80 0 1
Quartz - B - Composition:
Faldspar - 1 - Quartz - - 15
Mica - 1 - Faldspar - = 5
Hesvy minerals <1 2 1 Mica <1 - 3
Clay B0 - 50 Hravy minaraly =t - 3
Valcanic glass 40 - 30 Clay &0 70 -
Carbonate unspec. <1 = - 4 Volcanic glas = -
Calc. nannotossils <1 =) - Glauconite = = =1
- Unknown - - 20 Unknown n = Lo
PCARBONATE BOME (% Cal0y:% organic carbonl: SCARBONATE BOMB (% CaC04:% organic carbon):
2,35-3Tem=<1 1.90-02 cm =<{1:0.22
£,3837em=<| 3,80-82 cm = <1
. 7,35-37 em = <1:023 5, 80-82cm =<1
7. 2-Mem=<1
.
5
-
.
L]
L 7 -
Iap a Bl8

O€S JLIS
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SITE HOLE A CORE 29 COREDINTERVAL 391.0-4005m SITE 530 HOLE A  cORE 30 CORED INTERVAL 4005-410.0m

0g£s LIS

FOSS|
iL Q
3 £ FOSSIL
§ 1 CHARACTER @ ; CHARACTER
-1 3|2 Zl g 8 |= @
EMEFIHELE S| & | craenic Eult]d |2
HEE Fl ElE | umHotoey LITHOLOGIC DESCRIPTION HAEHEHE g 2l = QRAPHIC z LITHOLOGIE DESCRIPTION
w3 3 2 - z |32 1 5 LITHOLOGY
= H ; 5 | = E ] w3 |EN Z 2l k2 o
I RHHHE L £l (3|2 i EeEdy
E S =
Z|& = S |E|3 3 £ E !
=) | = a 5 &|
o n
L4 Interbedded graen and reddish MUD (SILTY CLAY and 1 | Green MUD (SILTY CLAY and CLAYEY SILTI:
CLAYEY SILT): 0_5_1 | Wery, very stifl and bioturbated
- All units sre bioturbeted and very, wery stiff [semi - Dominant color i dark greanish gray (5G 4/1)
lithitied +1 1 - Several dark olive turbidiel?] layen throughout, com-
1 l moniy with silt layers a1 buse (obive gray [5Y 3/2.5¥ 4]
Colors: 10 olive black [BY 2/1} )
4 Groon: daminant calor is dark groenish gray [5G 4/1) 3 I Several laminae and blebs of light-colored sift or biack
Reddish: parts of core with ovarall reddish tint, pre- B! pyritic wilt throughout {smesr slide Core-Catcher, 7 em
o "
daminant calor, From the bottom af Section 2 down . and wmear dide Section 5. B2 em|
to the top of Section 4 i olve gray (5Y 4/1) and - I .
light live gray (5 5/2). 7
Seversl dark green trbidite(?) layers throughoat, = |
usualty with st a1 base folive gray 16 22| and lor] alive = SMEAR SLIDE SUMMARY (%]
black [5Y 2/1]) 2 ] | .
1 . 3
SMEAR SLIDE SUMMARY [%): =] = 1 =
@ L &
> Savtion, Degth lem 2,78 58 CC7
z T Lisi, 10 = Dominant; 4 = Minash M '} 1)
f: : Texture
= " . Sand - 3 3
i 5 3 & sin an 72
Searion, D fzmi L2 1,118 3,81 Clay & 15 a
Lith. (0 = Deeninant; M = Minos] O o o Composition:
o Texture: Quartz - 10 ]
Gand 20 - - Faldspar =1 6 m
St 0 95 70 8 Mica = 3 3
Cuay 40 B 0 15 Heavy minersh =<1 1 3
Compositian: Clay ] 18 1
Ouartz <1 = = = Volcanic glais 40 -
Faldupar - 1 - - Glauconit - 2 4
Mics 1 1 =<1 - Pyrite - 0 5
Heavy minerals <1 P 1 - Unkniawn - 41 88
Clay 30 L] 30 15 -
Valoenic gis - a2 ® 2 ‘CARBONATE BOMB (% CaC04:% organic carboni:
Glausanite - - - 2,16-17em = <1
Unk e -] - - 85

* CARBONATE BOMB (% CaCO4):
1, H-3em=<1
6, 3840 em =<1

-]
paleaid
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SITE 630 HOLE A CORE 31  CORED INTERVAL  410.0-4195m SITE 530 HOLE A CORE 32 (COREDINTERVAL 419.5-429.0m
] FOSSIL g FOSSIL
7 s CHARACTER L E CHAHACTER
R EMARE z| @ > 8 |=ul2[2 z| @
o & wlE| - =
‘f‘g Enii E § % g g Lmﬁ*ggv | LITHOLOGIC DESCAIPTION TE %5 HE g g & ngrolgv F] LITHOLOGIC DESCRIPTION
eS|V 21 5(218] |5 2 £ ] g3 |2~ (25 21| (2] % +EE
z |5 |3|z|§|¢E T -:§§g_ - 5
3 F =
ERHEIEE T EH R HEIEH 1:H
Green and red MUD (SILTY CLAY snd CLAYEY SILT):
Green MUD (SILTY CLAY and CLAYEY SILT]: 1t is bloturbated ard vary stiff,
1t is wery, very s1itf, and bioturbated.
Dominant color is dark greenish gray [5G 4/1), 1 Calars:
Several dark olive turbiditel?] layers octur throughout Green is dominant dark gresnish gray (5G 4/1),
{olive gray 16Y 372, 6Y 4/1] and aliv black [5Y 2/1]). ks g e
Sevoral laménss and blstis of light-colored it and black : light ollve gray (5Y B/1), aliva gray (5¥ 41, or
{ytitic st are distributed throughout. dark yellowish brown [10¥R 4/2) depending upon
amaount of bioturbation mixing with green,
Dark olive turbidite(?) layers commonly becur thraugh-
out folive gray [SY 37211,
SMEAR SLIDE SUMMARY (%): Several laminae or blebs of light-colored silt and black
é pyritic silt oceur
2 b 3= 2 ” SMEAR SLIDE SUMMARY {%):
a4
Secton, Dwpan emd 5,74
Lt 10 = Dursimar: M = Minoed ] Ez
Texture @ T
Sand 20 Sectiun, Depts 2,73
Sile 20 Lith, 1D = Devmingnt; M = Mines] ]
Clay 60 Toxtura:
Componition St a0
Ouarts <1 Clay &
3 Clay 50 3 Camposition:
Carbonate unipes. 25 Faldspar =1
Cale. nannafonils =1 Heavy minerals 1
Unkniown % Clay 80
Voleanic glass k-
*CARBONATE BOMB (% CaCO4:% organic carbon):
2. 76-TBem = <1:0.28 ala 4 ®CARBONATE BOMB [% CaCO4):
4, 76-TBem =< 1, 75-77 em =<1
2,724 cm =<1
4 . SITE 530 HOLE A  cORE 33 CORED INTERVAL 429.0-4386m
= FOSSIL
- ; CHARACTER
AR gl &
SE gﬁ 3F g ElE | Sheveey L8 LITHOLOGIC DESCRIPTION
w3 x| § 3 g Bl g 3 =
= |5 |2|12|51% = 5
g (B E £|Z EZ
.
5 [ Intesbedded green and red MUD (SILTY CLAY and
| CLAYEY SILT):
Bloturbated and very stiff.
| Colors:
Grasn doménant:
1) Gresnish gray [5G 8/1)
ale -] ] "ol 2) Dark gresnish gray (5G 4/1)
Red: light olive gray (5 &/1) 1o ofive gray (5Y 4/1).
| Mostly 8 ixt 1 & "purer” red
L with green giving an oversll reddish tint 1o the sedi-
| iment. Boundaries with green an very vagus,
Comman occurances of laminse snd blebs of light-
| colored sift and back pyritic sitt,
I SMEAR SLIDE SUMMARY (%):
| Sestion, Depin
Lith. 10 = Gormnant; M = Minarh
| Composition:
Cumrtz
| Carbanats umspec.
®CARBONATE BOMEB % Cai0y:% arganic carbon:
| 1L, 117=-119em =<1
2,5-Tom =112
l CC=<1
B| 8 1 .
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SITE B30 HOLE A CORE 34 COREDINTEAVAL 438.5-448.0 m SITE 630 HOLE A CORE 35 CORED INTERVAL 448.0-4575m
g FOSSIL ] FOSSIL
” ; CHARACTER o ; CHARACTER
g |z lelals Z| 2 8 |=.[2]3 z| w
e |2 El< =] GRAPHIC Ex 2% 2 | 5 GRAPHIC
‘.I..§ :g E E z £ gi LITHOLOGY . LITHOLOGIC DESCRIPTION .,',§ Eé E E 2 H § LITHOLOGY . g LITHOLOGIC DESCRIPTION
N : g AAHE HHEE £
- = = ]
BEHHE 1 MHHHE $H
.
Cyclic alternations of gresn snd red, and gresn and bisck » ract and grean ML
MUD [SILTY GLAY snd CLAYEY SILT): There are seven intervais {several cm thick) of car-
- benate sand at 1, 27-30 em; 1, 68—71 em; 1, 106-108
Colors: 1 . em; 2, 68-71 om; 2, 136141 em; 3, 127-130 em; 3,
Graen; 138148 cm.
1) Pale grean [10G 6/2) 1o grayish
gresn (10G 4/2) in Secthon 1 Calors:
snd in the top of Section 2; Graan: 1) Gresnish gray [5G 6/1)
“greaty’’ appesrance, 2) Dark greenish grey (5G 4/1)
2} Greenish gray (5G 6/1] and dark Red: dark reddish brown [10R /4] where best de-
preenish gray and grayish waloped (Section 3), but wsually dulier mtl darkar
= green (106G 4/2) in the bat- (moderate brown (6YA 3] or brownish gray
tom of Section 2 to Core [SYR 4/1]) as & result of bioturbation mixing with
" grean.
. Hea. moderate brewn (SYR 4/4 and 5YR 3/4) whara 2 THIN SECTION DESCRIPTION:
“pure”; commanly mixed with green (bioturbated) -~ Section 3, 41-44 cm: Detrital biogenic limestone.
to form clive gray [5Y 4/1). = Comgasition: biogenic carbonate 40 to 50%, banthic
Biack: olive black {5Y 2/1} and greenish black [5G 2/1): = and shaliow. water foraminifers, shetly, debrh, coral, ete.;
black i1 & minor color, o micrits 40 to 50%; volcanic dasts 5 to 10%, basaltic, and
Several dark turbidita(?] layars ar throughout (olive £ glassy; glauconite <1%,
gray [5Y 32]); “black™ loyers may be extremely dark and _g iicamsnais:ikotacarmertt
thick. o - Texture: maximum grain size is >3 mm; pocrly srted.
grean.
SMEAR SLIDE SUMMARY [%): g
E 3 SMEAR SLIDE SUMMARY (%):
H
= -}
5 § E_ ok
1t : e
= £z o 5
g BERE 2f %1 28 8% 3
F 8 8§ af 8 & Sectian, Dapeh fem) L7130 173 2,108 2,108
g Snction, Depth lem) 1,71 B1G 51% G186 871 ;nn.m-.nm_n;w-mml M U] o M
Lith, 1D = Dormenant, M = Mingel D o L] M '] 4 s:ﬂx;wu. P 2 _ B ~
. Taxie: Silt T T T
Sand - = n - 20 Clay 20 55 L 0 %
it 60 30 1] - B3 Con itian:
40 m 0 - i Chuarts g a - - - -
Compasition: Faltpsr 5 - - <1 <1
Quarz = e o m = Mica N z [ B
Felcspar <« o« - - 15 Heavy minerals = = | ! =
r..‘.:\. minarsly :.1 ‘? = = ‘f b " o L 80
40 70 - = 27 - Voleanic ghass ;1 = : g |_ll
Glauconite - - <l - 3 0 i Bt s =
Carbonate unspec. - - 60 15 b ?’“"M.?L, » E ] i o =
(Cale. nannafossils — <1 =t 1] =1 Caic. fosls 2 B _ - =
Uriknawn 60 28 - - - el e m'm'_n - 20 - = - FS
.
. *CARBONATE BOME (% CaClq:% organic carbon|:
:,\::—:E i :::-.g.:: CCARBONATE BOMB (% CsC05:% organic carban
T s 1, 7-8em =<1:0.30
- . 4, 9002 cm = <1 3, 3436 em w1
B, 34-38 cm =<1
? SITE 530 HOLE A  CORE 36  CORED INTERVAL 467.5-467.0m
- FOSSIL
= g CHARACTER
- EMABEE HE -
=R = =4 GRAPHIC =
SE §§ 4 i gl & | woloey B LITHOLOGIC DESCRIPTION
w3 [2N[2 b ; Bl g g ]
£ 'g g 5lE o !
Al 8 H ; 2|8 B
GAEEM CLAYSTONE: Dominam eolor is dask greenish
gray [5G 471); and it is bioturbated.
i * GARBONATE BOMB (% CaCO5:
1,70-72 cm= <1
Bl B
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SITE 530 HOLE A  CcORE 37 CORED INTERVAL 467.0-4765m
i FOSSIL
& ; CHARACTER
- EMHBE HE oo - SITE 530 HOLE A  CORE 38 CORED INTERVAL 4765-486.0m
-l =| & =
e :5 H : HE LTHOLOGY |, ZJE LITHOLOGIC DESCRIPTION ) FOSSIL
uw =N § 3 ! R Esjzo 8 § § CHARACTER
= -] = )
= a -1 E © F1F] =z -]
-] < oW ]
EMHEHHE 3 i te £g|E é E|E | (e, N LITHOLOGIC DESCRIPTION
. A HHHE 2 F P
£ 5
Interbedded, multicolored MUDSTONE, MARLSTONE. L é § g g = i !
= . and CHALK. E S _ 3
= = There are soveral beds of carbonats-cemented, small [ |
pabbis-granule-cosrse sand CONGLOMERATE. 1]
A units are highly biotwurbated. i — I . MARLSTONE.
E Dominant colors: 05— mmﬂrIALK:
g CHALK | 1) Light gresnith gray [SGY 81 iy - ere are several beds of carbonate-cemented, pebbls-
w Intertadidad (minar) | 2) 5G 8/ 1 = | : - rl::dwluw ur“:.IUWGI.ﬂMEHATL
B reistion  MARL [y ooe ke 5 are highly bioturbated.
= patwsen  STONE 1" ate s 10 | Many units thow distinet grading upward from con-
; = _-l—_ . glomerate, to coarss-grained chalk, 1o flaser-laminated
nd 1) Maderate brown (5YR 3/4) — | chalk, to unbioturbated maristane, to highly biaturbated
carbonats  MUD- | 2} Light brown [5YR 6/4) § n maritons.
content STONE ; 3} Brownish gray [5G 4/1} w ] e m;ﬁ:t‘:{ﬂ: 1] Light greentsh gray (6G 81}
[=1] [domirant}} Green: > 4 {
1) Dark gresnish gray (5G 4/1) F] 3 | g iminor) | 2] Greanish gray (5G 6/1)
2) Ol (5Y 4/1) Intermadiate:
E d . 2 | £ E '“"LE Yallowith gy I5Y A1) with
[ THIN SECTION DESCRIPTION: g STON biotusbiated olive gray
2 Section CC: datrital bioganie limestone, [ B E HDDE 1) Ohive geay (5Y 4/1)
E ] Compaasition: foraminifers 30 1o 40%. benthic, STON 2} Light olive geay (5 B/1)
S o shallow-water, rest typs; corsl debrls and athar el e = | doeninanty
I — o shally debris 10 to 15%; mierite 30 to 40%, re- SUEAR SLIDE SUMMARY (%0):
3 3 . placing biogenics: sparry carbonate 10 to 16%; %
E other <3%.
Diagenesis: biogenic debris to micrite, to spar; hard, =
dofemitici?]. ot
Texture: biogenic detritus 1 1o 2 mm & common and E
Fplcp cC 1 great a1 3 mem; poorly sorted. 2 bk
Bection, Cepah iem .78 1,88
SMEAR SLIDE SUMMARY (%}: Lith, |D = Dorsdsant; M = Manor) o (1]
Texture:
Sand 1 -
b E si 59 ]
E , = Clay 40 40
s i 3!% £ £ Composition:
s o }EE = é S Quartz - 2
EOBT IR L e =S
Z5 E5 &8 © Clay 40 0
Secrin, Dupen e 1,16 1,88 2,116 3,33 3,43 Carbonste urapec. 2 -
Lish. [0 = Dorimaet; M = Minor) O [+] M o ] E.nlumu::; " ”! -
Teature: . nannofos -
Sand 2 - i} - Unknown - &
Silt -] 80 40 60 80 &
Clay a8 20 50 'l fn:;BONA‘l‘E ?!OM! (% CaCO4):
Camgpaition: ‘, —41 em =
Quartz - 20 30 <1 <1 .+ 79-80 cm = 88
Faldspar 1 - - - <1 1,122-124 em = 87
Mies - - - - <1
Clay u 20 10 3 40
Volcanic glass - = - = 58
Carbonate urpec. - %5 0 30 -
Foraminifers - <1 n ) -
Cale. nannatosills - 35 0 ] -
Unkngwn 65 - - - -
* CARBONATE BOMB (% CaCO3:% organic carbon):
1, 60-61 em =<1
1, 66-66 cm = 81

3, §7-89 cm =< 1:0.25

IL1
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5 SITE 530 HOLE A cORE 39 (CORED INTERVAL 486.0-4955m SITE 530 HOLE A  cORE 40 COREDINTERVAL 4955-505.0m
2 FOSSIL o FOSSIL
b e E CHARACTER ” E CHARACTER
8, |Eu|2]2 HE - EMBE R
TE Eg % § g g g Lﬁ‘kugmgv LITHOLOGIC DESCRIPTION Te EHE i § g ; G, LITHOLOGIC DESCRIPTION
wd |ZN| 2 < & £ @ El=s|z < ol w
g7 1E(5( 512 (8] (2] % EE5E o RN HEFHBEE
[+ E =] = =
S g g g 3 E ! b E g g1z
@ | -] 2] 3 g |< 5 z|a
5 e
5 Intarbedded, multicolored MUDSTONE, MARLSTONE, Gradation of MUDSTONE to MARLSTONE 10 CHALK:
o513 | and CHALK: 051 The general gradation, fram 1op to battom is & follaws:
I - Unit tend 1o ocowr n beds 1-3 om thick. Some units
= 1 = | are highly bioturbated, but most are massive, 1 MUDSTONE: beds are 1-3 em thick; dark grasnish
. | Saveral zones of sliicifled carbonate occur at 1, 87-01 oray {BGY 4/1 and 5G /1) at base grading upward
4 1045 | em: 1, 97101 cm; 2, 6264 em; and 2, B6-08 em. 1.0 inta olive pray (5Y 4/1) a1 top; Iittle bioturbation
E g _I; | =i ) FORAMINIFER NANNDFOSSIL MARLSTONE: green.
& S ; s kg bl o 5V 81 and 5681 Nowy siaoen.
3 § & | Uinor). | 25 Var pely ormngs. (0¥ 642} FORAMINIFER-NANNOFOSSIL CHALK: yeliowish
] | MARL- [ imarmediare: gray (BY B/1 and BY 7/2); highly bioturbated;
o = [ STONE {Yﬂllﬂu ray (BY B/1) ehalis in Section 4 and Cors Catcher occur as oycies
. . Qs of coarse, silicilied limestone, to light green chalk,
2 + [ u MUD- | 11 Oraenish gray 156 811 F: 10 fight ofive chalk, to dark offva chalk, and averags
7 E . STONE | 2) Dark groenish gray (5GY 4/1) _ fletoilaiir
+ | Kdgingek) m',i_ ey 5V &1) i SMEAR SLIDE SUMMARY (%5 "
- 2) Paln brown 5YR 5/2) - 3 £
cr|cp (ot SR o et | | ]
THIN SECTION DESCRIPTION: g| £ . 3. Eax
Saction 2, 52-80 em: Silicifiod lithic bioclastic ime- 5|2 S
Hone. = - =
Composition: Foraminifers 40%; mostly “shallow” i g Es 3; £ _g
water “reel” type; shell debris 2 to 5%, mostly
thick walled calcite; bryozoa <1%; algan trace, 3 Secrian, B fom) 18 217 31%
predomingtely replaced by silica; basalt fragments Lith. 1D = Daminant: M = Minge) D o o
3 to 5%; biogenic lothar] 5%; volcanic glaw 3 10 Teutine:
5%, commanly altared or included; feldspar cry- Sitt B &0 -
stals 1 to 2%; quartz 1%; glesconite  <1%; cas Clay a0 40 -
sidarite{?] trace; opaline silica cement 40%. Composition:
Diagenesin: Opadine comant has fine network sonee. Chuirtz 1 = =
ture and replaces(?) algal material; opal snd cal Feldspar =1 - -
cite ssocioted. L) Mica =1 -
Textura: Graing 0.4-200 mm common; poorly — Hewvy mineraly 1 - -
sorted, and rounded 1o angular, ' -] Clay 40 40 30
Structure: Long grains aligned to bedding, WVolcanic glass 56 - oy
Glaueonim <1 - -
v el Carbonate unspec., = 0 5
SMEAR SLIDE SUMMARY (%) ] owizimishrny 5 ] it
E E s 8| cp cc ; Cale, nannofessils E 50
g o g BRE B ®CARBONATE BOMB (% CaC04 % arganic carbon).
? 5% E3L 5 § 1, 42-43cm = 8:0.43
Section, Deges 1,63 1,137 2,84 2,70 btk it o
Lith. 1D = Dominaet: M = Minaeh D o M o
Texture
Sand - - 40 -
silt a5 26 45 0
Clay 55 75 15 B0
Compasition:
Quartz <1 1 - 1
Faldspar <t < - <1
Mica - < - <1
Heavy minerals <1 - - -
Clay 47 - 15 -
Voleanic glas 1 - - -
Carbanate unspes, 20 - a5 -
Foraminiless 1 - a0 -
Cale. nannofouils 30 -
Unknawn - a7 - 28

® CARBONATE BOMB (% CaCO3):
1,12-13em =19
2,86-87 om = 53
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SITE 530 HOLE A  CORE CORED INTERVAL  506.0-5146m SITE B30 HOLE A  coRE 42  comep INTERvAL 5145-5240m
] FOSSIL FOSSIL
CHARACTER CHARACTER
* § =
g lz,le Zl g > 8 al 4 “
g = w - = >
S lee B RLE| | (BIE | conwe, |8 LimioLoaic oescaTion S HHHHAR Lovoaic oEscmTIoN
w3 |28 < 2le 22z o EE A 2| e 8
7 IE 2 . seds -l : HHHEEE
=] < =
AHHHE : MHHHE E L E
e =1 1353 %
-1 I Innrm‘ m;:;m. MUDSTONE, MARLSTONE, 3 | Green MUDSTONE and MARLSTONE with minor coarse:
o5 =4- CHALK, {and L1 i grained LIMESTONE.
= The dominant lthology i the red snd gresn MARL- o = l Thers are several silicified somes with cherl o porcel-
1| A | STONE. 1 4 anita,
..|___|,__—‘—' MUDSTONE [mincr lithalogy): 4 -~ I - MUDSTONE: 190% of corel:
1.0+ ] - Find: pate yellowish brown (10YH 6/2), maderats 1.0 Lightest (most CaCO4):
..1_'—" brown (BYR 4/4 and BYR 3/4); brawnith gray s = Greenish gray (5GY 6/1),
T I5YR 4/1]; olive gray (5Y 471) [most comman == - e I It mcliate:
= ﬁ | red mudstang] i . * [ Dark greenish gray {SGY 4/1 and 6G 4/11.
£ f == | mﬁmkﬂnm gy ‘mm ‘nd SGY 4111, 83 E 2 Darkest (little if any CaCO5):
_ & comman ogyl: & 3 = Greenish black (5GY 2/1),
: =wa Rod: yallowith gray [5Y B/1): pala vellowish brown = é = [ MARLSTONE [~&% of core):
e r 110YR &72), E % =3 Mastly light greenish gray (SGY &1 and 5G 8/1}.
; 2 =+ Grean: groanish gray (5G 6/1 and SGY 6/1); and light = ~2 I LIMESTONE (NS and ND) [~2% of coral: white,
=g e ] greenish gray [5G 8/1). 2 .
s marn FORAMINIFER NANNOFOSSIL CHALK (whers well- ] : SMEAR SLIDE SUMMARY [%):
3 = | lithified, limestone) (sare lithology): white (N9} pi = l
; ] and bluish whita (58 9/1), =
EEsiee sy | 5
] SMEAR SLIDE SUMMARY [%): — E 3
= = 3 ] z
§ = : 3 I a
JH | g 5 2 é 2 .
- : i £ ol we cc| SEEIE || |- PR——— 1,13 cCe
i | [ 5 3t Lith. 1D = Damninant: M = Miner) D o
3 e Semiion, Droi tmd 1,108 3148 CC,8 i
== | Sily - £l
= L, (D = Dominant; M = Minoe| O L o Clay T 70
Tenture: Compasiti
- | 5 Sand = ;= porii <1«
—_|___|—|-_ | » s woow 0 Feldspar = <t
FPlom - Clay o0 60 60 Mica <1 1
Composition: Haavy minarsiy <1 1
Quartz £ =<1 Clay 60 0
Feldapar <1 = <1 Valeanic glass - a
Mica <1 - <1 Glauconits - <1
Huavy Mirerals <! - <1 Cale, nennafossils 40 -
Clay w 20 80
Vlcanic glass - ] - *CARBONATE BOMBE % CaCOy:% organ
Glaueanite <t - <1 1. 13-18cm = 84 ! 3 e rment
Zeolite g s 1,B4-B5cm =95
Carbonate unipee. = -] = CC=2:027
Foraminifers =) 1 - )
Cale. nannotosit <t 1 a0
*CARBONATE BOMB {% Cal0q:% organic carbon]
1, 100101 em - <1036
3, 120-122em = 47
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SITE HOLE A CORE 43 CORED INTERVAL  624.0-6236m SITE 530 HOLE A CORE 44 CORED INTERVAL 533.5-5430m
¥ FOSSIL = 0581
« |3 CHARACTER < |E CHARACTER
HEAAE z| 2 y RARBE z| e
S EHHE § 2l & GRAPHIC 9 LITHOLOGIC DESCRIPTION L33 §§ I g ;-:_- GRAPHIC EEY LITHOLOGIC DESCRIPTION
1z |Es|k g El £ | umology g i & g & 5 LITHOLOGY
w3 (352 HF g g ] 8 FEIEEE I Bl ¥ =
2 E |2 Ik = £ |5 g HHE A E
g |5|5]%|2 2 F I8 |33z E &
= z & G Gijun ] s |2|2]|=]|5 E 5|
= |
_ﬁ Grean MUDSTONE with minar light green MARLSTONE Preoméinantly dark gresn MUDSTONE with two bech of
°-"'_ﬂ J Inannotoill: wery  codrse-grained  [conglomeratic) LIMESTONE and
- There are several zones of silicified mudstone, Mest units 4, 2—4 om thick beds of light green MARLSTONE,
1 1 I . e highly bioturbated. There are numerous 20nes of silicified mudstone.
- Calars: z
z 1o [ MUDSTONE | ~75% of cora} £ = . Dominant Colars:
_d - Lightesi (most CaCO4)1 i MUDSTONE: Greenish black (5GY 2/1}
i fn Grasnish gray (5GY 6/1). 2 MARLSTOME: Gresnith gray (56 &/1)
= I Intermediate:
o ‘E v Dark greenish gray (SGY 41 and 5G 4/1). =] 2 SMEAR SLIDE SUMMARY [%):
g3 1 | Darkest (litlest or o CaGO3): 3 %
3 . Groanish black (BGY 2/1), £l 3 .
=] l NANNOFOSSIL MARLSTONE | ~20% of come): §
2 Mostly light greenish gray (5G B/1 and 5GY B/1). ] 5
& [ " Coarse clastic LIMESTONE [~5% of corel: " ! ¥
. White (NS] and blulth white (58 9/1). =3
- | - Section, Dapthe lemd 2,109
3 SMEAR SLIDE SUMMARY [%): amlee Lith, {0 = Dominant: M = Minor O
. | Tenture:
der| | | @ ] Pl = L
F = Composition
g £ 3 Quarte 3
Feldepar <l
Section, Deuth (em) 1.2 2,81 cCCS Mica &
Lith, (0 = Dminant: M = Minort D [ o Hewwy minerals 1
Tauture: v L]
Si 12 - %0 Glpuconits <1
Clay B8 - 1 Cale. nannolossils <1
Compasition: FRadiolarians <1
Cuartz 5 <1 <1 Plant debris <1
Feldspar - - <1
Mica 5 - - * CARBONATE BOMB (% CaC0y:% oeganic carbon):
Heavy minerahy 1oa o« 1113114 en =16
Chay 88 20 10 2, 84—45cm = 1:0.50
Glauconite <1 - <1
Fossminifers - 1 LK
Cale. nannatossi @ M W SITE 530 HOLE A CORE 45 COREDINTERVAL 543.0-5520m
Raddiolarian < - - o FOSSIL
Plant debiy <1 <1 - i g CHARACTER
*CARBONATE BOME (% CaCD3): M EMEIFE El 2|  caamic
1,116-116em = 7 TE £ § H H E| £ | umHolocy |, LITHOLOGIC DESCRIPTION
2,83-B4cm =79 w3 |2 § FlE gl 2 E 2
F |8 |=|Z|&|% E 5
FHEEEH 3
z ! 5GY 21
§ i . o ol MUDSTONE (considerable amount of drilling treccial.
_g 5 1|05 Dominant calor is grasnish black (SGY 2/1),
= o
< E o SMEAR SLIDE SUMMARY (%)
':g 3 [re|ne lcc) - =
E| % £
Sectian, Death fem 1.3
Uit 1D = Dominant: M = Mincs] D
Texture:
Silt 20
Clay B0
Campasition:
Quartz 1
Faldspar <1
Mica <
Clay &0
Unknawn L]
* CARBOMATE BOMB [% CaCO
CC=18
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SITE 530  HO A 46 552.5-562.0 m
= ::”IL CORE CORED INTERVAL SITE B30 HOLE A CORE 48 COREDINTERVAL B71. e
I CHARACTER - FOSSIL
§ E 373 £ 2 % g CHARACTER
cw|2)3 -
2, |&w 3 gl 2 H z
1 HEIH E|E | uivology LITHOLOGIC DESCRIPTION M EMEEE Sl E | omaenic E
= g =R ; g ; g2 ] ® = EHE z 5 g LITHOLOGY . LITHOLOGIC DESCRIPTION
£ | 2 ! o 71 z ] g
= e T E i 3 i w}
S HHHE 3 R RHHEE +=H
= -] 3
o - e | = 5GY 21
! o  Elod 7] . 5GY &/1
= AP|Fe [s) 5GY 211 Drilling breceia of gresnish black (SGY 2/1] MUDSTONE - - L e Graaniish black (5GY 2/1) MUDSTONE with intarbeds of
: . and white (N7} coarse-grained LIMESTONE. z 0.5~ MARLSTONE [5GY /1) and white (NE) coarse-clastic
Z 1 Ona fragmant of graenish black CHERT. [ LIMESTONE (N9):
% 3 E — Several of the limestone beds ane silicified | o).
* CARBONATE BOME (% CaCO4): . "
3 1, 20-30 cm = 87 o £ a3 SMEAR SLIDE SUMMARY (X):
= ] >
SITE 530 HOLE A CORE 4 COREDINTERVAL 5620-5715m ] : i =
s FOSSIL T . 2 s E
& CHARACTER 2| A % i%
g 15, z| .- AMam 5 3§ 2
£ ’% H ; o|E GRAPHIC i
13 3 g & 5l E LITHOLOGY LITHOLOGIC DESCRIPTION Bection, Depeh foml 1,3 1,37 1,98
gn Rz £ 2 ! & ; g 8 Lith, 1D = Deminan:: M = Minarh O o o
E 3 g g B § Textura:
2 g 3 FiE Sand o " =
site 20 9 3%
1 | SGY 4/1 Clay B0 o1 6
+ : e Groanish bisck [SGY 2/1) MUDSTONE with Interbeds of Compusition; . W
051 | whits (N) and light gray (NB] coarse-clastic LIMESTONE ﬁ“""lm" . i =
z i = nNg nd NANNOFOSSIL MARLSTONE (BGY 6/1), aw % @ %0
p 1 e | ot NE There are saveral silicified intervals, There are sevaral ¥ i . & -
E 19_"E CHEAT NODULES snd one CHERT lens in the silicified Pyrite <
- . s ; B =
: = | I::.mw. This is tha first cccurrence of real chert in this G 1 W 1 i
E ] 1] ' Faramirifers 2 = g
& - THIN SECTION DESCRIPTION; Cale. "_i".W'w"' : : =1
§ 7 Section 1, 53-56 cm: detrital bioclmsuc limestone Poloen =
b= 3 icification in layers):
E 2| 4 Carbonats layers: foraminifers  40%, benthic snd * CARBUNATE BOM8 (% CaCO4:% organic carbon):
. planiktonicl?); micrite 36%: other shelly debeis 6%; 2.18-20em = 5:0.28
calcite spar 20%.
RP| FP [ Silicified layers: chalcedonic guartz BO%: remanent
earbonate 20%.

Diagenesis- foraminiters 1o sparry calcite plus micrite
to micrite, Then from sparry calcite and micrite
to chalcedony [in Layers).

Texture: origingl graing mainly fine to medium sand
size; micritic cament i3 wery fine silt snd clay
sized; sparry cormnant same as foram.

Structure: layering. passible grading.

SMEAR SLIDE SUMMARY (%):

Nannatousil
chalk

.

Saction, Depet femb
Lith. (D = Domimant; M = Misorh
Texture:

Sine

Clay
Compasition:
Clay
Foraminifers
Cale. nannofossil

8 8B P

*CARBOMATE BOMB (% C3COy% arganic casbon]:
1,73-Td em = 70

1, 103106 cm = 28
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CORE 49 CORED INTERVAL  681.0-6805m SITE HOLE A CcORE 50 CORED INTERVAL _ 590.5-600.0 m
2 FOSSIL
- g CHARACTER
w|E] 2 gl e | & = - EMAEE £l 2
- RAPHIC ] 2 8 ..
§ H a ElE LITHOLOGY A 8 LITHOLOGIC DESCRIPTION b EE E g % HEE Lﬁm‘:{gv i LITHOLOGIC DESCRIPTION
HHHHEER +FE $°(E°13]5(2 (8] (|2 4
£ = k|2 5 E
HHHH EiH HHHE (:
5GY 21 ]o i SYR 24
z o Dol Graenish black (BGY 2/1) MUDSTONE (0-100 am) and F . ?::R.:‘n Ried and green MUDSTONE and MARLSTONE
= . Ng srown MUDSTONE (100 cm-Core-Catchar ) with interbedt 05 10YR 612 Top 3 wctions are predominantly red, Section 4 to Core
- § W of slicitied coarse elmstic LIMESTONE (white 1o light 1< Catcher ar predaminantly green.
] il gray [NS-N7)) and MARLSTONE (gresnish gray (5GY 1 = Most units are calcareous, with CaCOg content roughly
g anih =] proportional ta lightness of color, Distinction betwaen
£ = = 10| mudstone and marlstore i arbitrary,
b sy 4 Brown calors: k] 31
i SYR &N Reddar 1] Oive gray (5 4/1) 5 -3 Colars:
SYRIM with 2} Brawnith gray (5YR 4/1) =3 1= Red MUDSTONES:
pes depth 31 Moderate Brown (5YR 374) cG | - 11 Modersta birown (BYR 3/4
ca | . and SYR 4/4)
I SMEAR SLIDE SUMMARY [%): — 2) Diarke yellowish brown
A oM - . (10YR 62
P X 2 1] Rect MARLSTONE:
4 H %- 2 I 1) Pale yellowish beown
= 4 5 - (10YR 672)
] g z £ g Ey ™ 1= Green MUDSTONE:
I - 1) Olive gray [5Y 4/1)
Seerin, Ovpth fem .48 1,108 CC,12 1.89 1 2) Dark grvenivh gray [SGY 4/1
Lit#, 10 = Dominant: M = Minoel © ] ] und EG4/1}
Taxture: 1= T Greenish gray (SGY 871 and 6G 67)
Sand 2 - - = Green MARLSTONE:
st 5 5 ®0 " i = 11 Light greenish gray [SGY 8/1
Chay 93 85 40 82 S . und 56 8/1)
Campastion: 3 S 21 Light olive gray [5Y B/1)
Quarte <1 1 3 <1 e -4
Feltipar <1 <1 @ 2 wn SMEAR SLIDE SUMMARY (%):
Mica 5 o a s 1=
Heawy minerals =) 1 1 <1 1=
Clay 90 85 40 B2 é - - = si. 3
Vileanic glass - - L - . ¥ 401 i izr B
Glawcanite - < 1= . :GYQJ‘I g 5 gg gég 3 g s
e ¥ o= o o= B v n I
Carbonute umpee. - 1 - El 4 =11 SGY 81 ki b
Fotaminifers - - 5 i - sY @ Secuon, Bepin 124 1,30 2,3 2,124 368
Cale. narnofossits 4 1w« 10 . 5y a7 Lith. 101 = Dominant; 8 = Minor) 0 1] D (] o
Orher 5 - - - Texture
= Ain| & L5 - . Sand - o B - -
CARBONATE BOME (% CaCO4 % organic carbon) siit & 50 0 2 5
1.49-51an 12025 Clay @2 a0 2 o8 @8
cCc=4 Compesition.
Quarty - 20 1 - <1
Mica - _ - - <1
Hemvy Minsrals - - - - 1
Clay 8 W % a0
Carbanats urspec. 2 = kL <1 <1
Foraminifars <1 20 - -
Calc. nannofossit 36 - i 50 3
Plant debris <1 - - =
SCARBONATE BOME (% Cal04:% avganic carbon):
1,27-2Bom - 49
2,12-13em=13:018
2,56-58 cm = 44.0.07
4,21-23 em = 57:0.00
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SITE B30 HOLE A  CORE 61 COREDINTERVAL  600.0-6095m SITE 530 HWOLE A  CORE 52 CORED INTERVAL 608.5-619.0m
-4 FOSSIL s FOSSIL
- g CHARACTER & CHARACTER
8 Izu zZ| 2 ] HBEE Zl g
£m |8 S GRAPHIC Er H ol % GRAFHIC
12 .;E .E( HE LITHOEOGY s . LITHOLOGIC DESCRIPTION = ”g‘ i H £l E LITHOL g " LITHOLOGIC DESCRIFTION
43 |2 3 LR g T g |z| 2 g
[= B H =
§ HE T EH HHHHE T
5Y 372 Graen MUDSTONE with interbedded coarse clastie LIME- HE o 5GY 4/1
| SGY 4N STONE: =l | 5G 4N Dark ish (5GY 4/1 and 5G 411) MUDSTONE
Most LIMESTONE units are silicified to somu dogree. £ o i CINEBTONE 4
- Wiost units are highly biot . -2 05 41 with several intarbedi of cosrsa clustic o
I . &G4N urbsted g 1 - e a CHEAT layered as indicated by agraphic symbol
5GY /1 oo £ = I Sweral horizons in mudstone are silicitied and are
| 5GY B/t MUDSTONES: = - ;i "% | Inaticated by Agraphie rymbel,
BG 61 (Darkest) 1) Olive gray (5Y 372 1.0 e
I sYen e D:: :::‘;‘ way (5GY 41 prac) == SMEAR SLIDE SUMMARY (%):
a -
| 3) Groanish gray (5GY 671 13 fed Rt i 2] H
and 5GB/1) 5
1RE (Lightest) 4] Light olive aray (5Y 611) i H
* LIMESTONE:
- 1] Light greenish gray [5G &/1) Section, Deoth lem) 1,85
| 2 Greenish groy (5GY 2/1) Lith, 100 = Digersnnt; b = Minge) o
THIN SECTION DESCRIPTION: Textura:
Section 4, 68—73 cm: detrital bioclastic |imastone st n
| [siliticatian in layars): Clay B0
Compoiition carbonete loyers: foraminifers 30 to ‘Compasition:
I 40%, banthic; shalley debris § to 10%, predom- Feldpar <1
inant in cosrser leyers; non-specifisd carbonate Mica <1
< graing 16%; voleanic debels 3 to 5%, glass, besalt, Heavy minerals <1
- | I . wic.; glawconite 1%: quarts <1%: hesvy minerah Clay B0
j <1%; mierite 30 1o 40%. Voleanic glass 7
Composition sllica loyers: sama as above, bur micrite Glauconite <t
5 I and some other grains replaced by opeline silica. Carbanate unspee. 2
= Disgeresis: sparry calcite owergrowths on forams Foraminifers <1
| to micrite cement to opalina sillca. Cale. nannofossity <1
Texture: size graded from 1.7 mm ot bDase upward Plant debris =<1
g | 10 50-70 um st top; micrite It very fina grain
= size; grains sre subangulsr 1o subrounded, # CARBONATE BOMB (% CaCO4:% organic carban):
<'..'> | Structure: laminated. 1, 8061 cm = 1:0.30
3 IDE SUMMARY [%):
| * SHEARSHO m SITE 530 HOLE A CcORE 53 CORED INTERVAL 619.0-6285m
< E € FOSSIL
| : i . |E CHARACTER
E é_ g |=,lel= z| 2 "
@ S |Bu|El2]€ el g GRAPHIC
é ; I =§ : g 3 HE e H LITHOLOGIC DESCRIPTION
Section, Bvpen fom) e 2,7 2,2 S HEE ! al g
LM, 13 = Dgminans M = Mimar) M [ D = |8 g g g
i Taxturs: = = g
Sand 5 B0 - N
| s s w1 4 i 6
Clay T 30 80 oy by Dark green MUDSTONE with intevbedded coasse clastic
Compasition [ 0.5+ - LIMESTONE:
| Cuartz % % - = -1 5G 61 Saveral of the LIMESTONE units are silicified.
Faldspar 1 77 <1 B 1 2 5GY 81 Most units ae bioturbated,
| . Mics 1 = = i ] e
APl AP Heavy minersis 1 <1 = 5 ‘ID—_— . Dominant colors of MUDSTONE sre:
Clay 70 ) = 3 1] tive gray (5Y 32)
Volcanic glass - - 0 5 2) Diark greenish gray (5G 4/1)
Glauconits =1 1 =1 5 Limestone sre:
Pyriw — 2 - 1] Greenish gray (5G 8/1
Foraminifers - <1 - 5 and BGY B/}
Cale. nannofossits < =1 < = 2 2] Grayish alive (10Y 4/2)
Unknown - 16 - =
- SMEAR SLIDE SUMMARY [%1:
® CARBONATE BOMB [% CaCOy4:% arganic carbon:
1,55-57 cm = 4 ar|ce cc . g
2.60-57cm = 22 r 4 § i
3, 38-40em=24 ® E z
4 41-43em=7 é gs 552
B, 118121 cm = 8:0.35
Section, Degth fem] 1,65 1108 CC.6
Wik, 1D = Dominant; M = Minar) D L L]
Texture:
- 2 30
Silt 14 ] 40
Clay -3 0 30
Composition:
Cuartz 6 T E
Faldspar 1 = 2
Clay s 40 30
Glauconita <1 = =
Pyrite 1 - -
Carbonate unspec. - a8 k1
Forgminifers - 5 -
nannofousth ] <1
Prant debris < - -
Unik roowasry B - -
*CARBOMATE BOMB |% CaCO5:% organic carbion):
1,13-14em =17
2,70-71 em = 12:032

0gs ALIS
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SITE 530 HOLE A CcORE 54 COREDINTERVAL 628.5-6380m SITE 530 HOLE A cORE 55 CORED INTERVAL 638.0-8475m
L FOSSIL o FOSSIL
" ; CHARACTER i ; CHARACTER
- A OEE gl = ‘M EAAE z| 2 s
e Eg HEE E| 8 | haewc | S LITHOLOGIC DESCAIPTION 5E gé HE 5 E B | Spammc | g LITHOLOGIC DESCAIPTION
HEEHHE 5§ 32 HEHHHE H FEP
g HHEIHBE E g3 (2T (5[5[5(8] [ EEED S
A HEHEHE ; S EREHHHE FH
- § z|e|B8 3 5 |22 a 3
k= N b BGY 4/1
l‘E . L Graen MUDSTONE (T0%] #nd interbedded white cosrse T " g:‘:n Green MUDSTONE and whits to light gray coarss clastic
; 05— sv a2 clastic LIMESTONE (30%: 0.5 56 61 LIMESTONE:
E 1 ] BGY 4/1 Maost muditanes contain soma CaCly. . 5G 8/1 MUDSTONE about 80%.
= . 5G4/ 1 ] saYan LIMESTONE sbout 40%. Most limestone is silicified 1o
= - 5GY 6/1 MUDSTONE colars: same degres.
-] 1.0+ 5G 81 1) Otive gray (5 372) 1 :: Most units are biaturbwted,
i L) lec 7] 5G R i 2) D’;Gw:‘r;bh oray (BGY 4/1 and et Thers are several layers of fibrous silicifisd materil
H s 1 i i (inoeeramus fragmants).
o nonsing 3) Groonish gray [5G 6/1 snd
r Gy 5GY 6/1) MUDSTONE colors:
L] 4) Light graenish geay [5G 871} . 1) Darke groenish gray
[BGY 4/1 and 5G 4/11
SMEAR SLIDE SUMMARY {%}: Incraating 2] Greenish gray (5GY 8/1
H 2 and 6G B/1)
e CaCOy 3] Light greenish gray
3 {56 8/1]
LIMESTONE colors:
Section, Dwprn dem) 1,56 1] Light graenith gray
Lish, 1D = Dominant: M = Mingel ] 5G 8/1
Taxtura: ] 2) Lighs griry (NT—NE}
i 10 _ m . 3) Whiite (N9)
Clay ] z - THIN SECTION DESCRIPTION
Campesition: 5 hE Saction 1, 116-120 cm: detrital bipclastic (imestone.
Feldspar <1 - Compotition: shally debris 20 o 26%, some
Mica <t £ 3 ] Inocoramas(?] fragments; foraminifer 15 1o
Heavy minerals <l e 20%; coral <5%, ather bioganics <5%; micrite
Sy w0 § 40%; spar <5%; volcanics 5 to 10%, commonly
Wolcaniec glass 10 altered,
Cale. nannotosils <l £ Dupgenesis: micrite  cementaton i daminent;
Piant debria <1 ~ minor spar; beginnings of chalcedonic silica
replacemant in fnoceramusi?] fragmants.
®CARBONATE BOMB (% CaTOZ): Texture: maximum grain e & 10 mm; poorly
1,68-69 em = 30 sorted.
P 3) Whita [NS)
£ 4 SMEAR SLIDE SUMMAR Y (%}:
-
i ol
9 T ZE H
35 31 38 3
Section, Dugth fem 1,42 5,67 5122 6128
Lith. 10 = Cominamt, M = Mncel M o M ]
Texture:
Sit 10 *® 8
5 o Clay - 0 75 a5
Compatition:
Quarts <l - - <1
Faldspar - - - <1
o Mica - - < -
o Heavy minerals - <1 < -
RP| CP Lec Clay 56 58 7% 80
Valcanic glass - - - -
Glawconite - <1 =
Pyrite - - 1 -
Carbanate unipec. & 40 - £
Foraminifers - - - <
Cale. narmstosslly - 1 1 1
Plant debris - - < -
Silica a0 - -

*CARBONATE BOME (% CaCO:% organic carbon):
2, -22em=35
3,26-27 em = 20:0.14
5, 67-68em=23

0£S LIS



6L1

SITE 630 HOLE A CORE 56 COREDINTERVAL 647.5-657.0m SITE 630 HOLE A CORE 57 COREDINTERVAL 667.0-666.5m
o Fi o FOSSIL
x § cn),gs:é%ga § 5 CHARACTER
FEMRE HE Ful8]| 2 HE
‘f’g Eé g g g g Wi | JGRAMIC H LITHOLOGIC DESCRIPTION ‘f'g E8 g ; § g Rty . LITHOLOGIC DESCRIPTION
AAHHHH R +TH Eagush +1H
= = = 8 = §
MHHHE Tk g HE -
BGY 4/1 5GY 4/1
5G 4/1 = BG4/
Green MUDSTONE and white to light gray coarss clastic & Green MUDSTONE [BD%) and cosrse clastic LIMESTONE
sayan LIMESTONE: £ savan 20%):
T o Soven MUDSTUAE: 00%. g G - Seral SANDSTONE bads are in Section 2 (glauconitic]
g 1 2 5G &1 LIMESTONE: 10%. = 1 N {smanr slids Sectian 2, 38 em),
8 — No All limastores are sllicified to iome degres. g B
| = 1.0 e Thare are several layers of wlicifisd fibrous fnoceramis =| _ i MUDSTONE colors:
5 =] Fragrmants, 2| = 1) Dark grasnish gray [SGY 4/1)
% g ] = NI a and G 411}
2 - MUDSTONE colors: § 2) Graenish gray (5G 811
=| 3 11 Dk grawnish gray [5G 4/1 5| E and BGY /1)
§ 3 and 5G 4/1) £ LIMESTONE colors:
. 21 Greenlsh gray [5GY 6/1 e | % 1) Light greenish gray (5GY 8/1)
£ 2] ' . and §G 6/1) 2) Winite [N9)
o . 3 Light greanish gray (5G 8/1) 2 3} Light gray (N7—N8)
k] — LIMESTONE colors: s
11 Light greenish gray (5GY 8/1) SMEAR SLIDE SUMMARY (%):
AP P jcc 2) White (N9] i
3) Light gray (N7—NB) H :
THIN SECTION DESCRIPTION: 8|ce LG E 5:
Section 1, 5054 cm: detritl biotlastic limestans. -
Compasition: foraminiter 10 o 15%; other bioganic Section, Depen femi 2,38 2.8
debris 10 to 15%; glweonite 1 1o 2%; heavy Lith, D = Derminaat: M = Minor] '] [+]
minerals 1%; amarphow debris 5 to 10%, brown Taxture:
to black; mierite 20 to 30%, spar 30 1o 40%; Sand 30 -
quartz and other <5%. it @ 10
Texture; Grain size 0.03 1o 0.08 mm a1 top with Clay 10 80
maximum of 0.8 mm st bottom (sverege 0.2mm), Composition:
size graded beds, coarse st base; lamninated, cross- Ousrtz % -
Iaminated. Faldupar 5 <
Miea - <1
SMEAR SLIDE SUMMARY (%): Heavy minarsls 4 1
Clay 10 L]
E ; Valeanie gl s 10
3 Glauconie 3 -
a E Carbonats urspec. 15 -
Foraminifers 1 -
Secticn, Dapth femd 1122 Cale. nannotossils - <1
Lith. |0 = Deeminent: M = Minsed o Unknown %5 -
Taxture:
sih 10 ® CARBONATE BOMB [% CaCO, Naorganic carbonl:
Clay 0 1,58-60cm = 23 :
Compesition: 2, 84-85 cm = 9:0.42
Ouarte <1
Feldspar <1
Mics =1
Heavy minsraly =t
Clay 52
Glaueonite <1
Pyrite 1
Foraminien <
Cale. nannofossils 1
Plant debels <1
* CARBONATE BOMB (% CaCO4):
1, B4-BBcm = 34
1,121122em =33
2,84-55 em = 27

0£S HLIS



081

SITE 530 HOLE A CORE 58  CDREDINTERVAL  666.5-876.0m SITE 530 WOLE A CORE 59 COREDINTERVAL 678.0-6858m
g FOSSIL
& FOSSIL
§ 5 CHARACTER § g CHARACTER
= e} -3 =
= ale 2 GulE)d g GRAPHI i
s |2 g g F é E EFAPHICY LITHOLOGIC DESCRIPTION TE|EE|E E E el & leowgv < LITHOLOGIC DESCRIPTION
1|58 H T ol 5 LITHOLOG 3 - w3 (2N 2 = & ¥ B 1
w3 |2 g g wl g 4 £ = |E |5]3|¢8 @ =
£ |5 13218181 |I? C § =g |3 § HE : §
g =
N HEIHE S ] :
I | ] sevan 2] g*‘n‘”
5G 41 " r -1 Green MUDSTONE with several becs of gray [NG-—NE)
| 5GY 81 G, NUDETONE ot _'"m' i of . (RO} T 0.5+ * saY 8h coarse clastic LIMESTONE (mastly fine sand-size material),
T 5G 6/1 Chiu pliin LIIEEYONE: g 3 5G 61 and seversl bads of dark ish gray SANDSTONE
k] I There Is one bed of dark gresnish gray, glauconitic . BGY &1 e roend 5 i st
£ | el SANDSTONE. 5 Ll T
i o) T E ] . NE-8 Grean MUDSTONE: o coas
HIE | MUDSTONE colors: 2| _ 18 1} Durk graanish gray 56
s 2|z = Incraasing and 5G 41)
= § | 1) Dark greenish gray {BGY 411 z 1 S ke sy A
= Increasing and 5G 4/1) . ek
T |nelce | 2} Greenish gray (5GY 8/1 § CaCOy % and 56 8/1) B
caco. and 5G B/1) 8|3 = g Uit mosnich oy
3) Light qreenish gray (SGY 8/1) o = THIN SECTION DESCRIFTION:
< -] . Section 1, 126127 cm: Carbonats cemented guarts
2 SMEAR SLIDE SUMMARY [%1: 3 2 3 s s
) ] Compasition: quartz 50%; carbonate 40%; glauconite
- <1%; opsques 3 to 6%: feldspar <2%; clays<5%;
- othar 5%,
E 'E - Disgunesis: pervasive sparry carbonate  cement.
% z Tewture: quartz graim, mostly subangular, 0.0650-
48 =& B|FP ol 0,150 mm  rarge, moderately sorted,
Rocilm Ol i SMEAR SLIDE SUMMARY (%):
Lish. 10 = Dorminand: M = Mear| o o
Toature:
silt 0 54 E g % 5
Clay a0 48 3E E
Compenition: =
Quarz L = Bection, Depeh feml 1,42 1,84
ied b Lith, {0 = Domirant; M = Mirar) o o
Carbonsts unspec. 0 4 Tt
Calc. nannotossits 0 1 ~ "
Unknewn - 0 it = 70
® CARBONATE BOMB (% CaC0y % organic carbon o s =
1. 89-80 em = 4:0.18 Composition:
Cuartz <1 2
Clay 40 0
Carbonate urapec. - 85
Unknown a0 1

®CARBOMATE BOME (% CaCD4:% organic carbon}:
2, M- em = 1008
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SITE 530 HOLE A CORE 60 COREDINTERVAL  686.5-686.0m SITE 530 HOLE A CORE 61 COREDINTERVAL  695.0-7045m
2 FOSSIL 2 FOSSIL
- g CHARACTER " ; CHARACTER
g l=,[2]aTe z|l e g |z, eT=Te z| e .
- 3 @ w = =
S EE il 8 H 2B Lfrﬁlm\r LITHOLOGIC DESCRIPTION sE Eg 2 E : Bl LF&‘:;:‘;E* 2 H LITHOLOGIC DESCRIPTION
HE1E o w 31 gl wl W
§=E!eg§ HE = g #”E;ESS 8= L TH
k 3 F g g =
EMHEHE 3 MHHHE £ EH
E b MUDSTONE with intarbeds of LIMESTONE and SAND- Glive and green MUDSTONE and MARLSTONE:
’ 05 STONE: i Daminent calon are:
g " Thare are numerous, this (<1 cm] medium dark gray : ;:Lﬂl’!tuli\u ?;.-‘l?; -l
1 3 to madium gray (N4—NS] SANDY lsyers. 1 ive gray
g 4 5 There are two coarse clastic LIMESTONE layers. - Minar green layers of dark greenish gray (BGY 4/1 and
2|z 1.0 - Thers are two thin (2-5 mm) leyers of partly silicitied 1 5G 4/1) and greenish geay (SGY /1 and 5G 6/1)
i % ] fibwous calcits (inacsramus fragmants). commonly occur @ thin fusualy 1-2 em or bl
3 beds a1 reduction zones around a thin SANDSTONE
& . _~Brownish gray outer rim INT—NBI turbidite tayer.
o . 15i0,) There are several thin [2—5 cm) partly silicified fiorous
i 7 calcits layers
= 1 Whita fitrous calcite (CaCO)
5| = Gresn MUDSTONE: - SMEAR SLIDE SUMMARY (%) z
. I 1) Dark greenah gray (BGY 41 ¥ - sf
7 Incrassing and 66 4/1) 5 5 ; § E 85
. 2) Greenish gray (BGY 6/1 _ 5 é 5: £E &>
CatOy wnl 56 6/1) 3 £ 38 3%
RPICR 30 Light graenish gray (BGY B/1) s T Y 1RSI BT
SMEAR SLIDE SUMMARY (%): 'E E ;:"1‘?. Domaant: M = Minor) D D D o "
i iz 5 |5 I = ¥ = 3
§g o St 2 LI ]
] g £ E Cisy w8 e » 8 ©@
3 ae z|a 3 Composition:
- = : 25
Secton, Dwatn b I RTE 3 Quanz 5 = B8 = A
Lith, {0 = Damipant; M = Mor) o o B . Mica - - ke = 1
sT;( f AL 40 Heavy minerals - - <1 - 5
Clay 8 o - 58 a2
g-m-i“ fon: oo Volcanic glass - i w - -
Chua e <1 5 Glauconite - — «1 - 1
mum - 1 Carbonate unigec, - 1 <1 k3 iy
Hea: i Cale. nannofossils 2 <1 - 5 !
wy mirserals - 1 4 Unk 2 - - =
Clay 56 52 nown
Glasuconite - <1
Carbonats unspec. w0 * CARBONATE BOMB [% CaCO4% organic carban}
Cale. nannatossils B 0 ;. :;:::cm - ;;324
, eme
®CARBONATE BOME (% CaCOy % organic carbon): B 17-18cm =32
1,87-88cm = 53 .
2 1M2-114em = 26:0.24 5
; [e
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SITE 530 HOLE A CORE 62 COREDINTERVAL 7045-7140m SITE B30 MOLE A  CORE 63 CORED INTERVAL _714.0-7235m
2 FOSSIL ]
- E CHARACTER § ; cm#m
g |z,(z2]3 z|l @ = @
& 2 | & w|E] 8 g
S HHHAREHHE S LTHOLOGIE DEscRPTION S HHHHRARHHE = LTHoLoGIc DEsc TN
- AHHHHEU = tH HEAHHHHREE ++H
= G
= g HIE HE E § z 5 g : E !
s |2 2|5 F E E &
I " Olive MUDSTONE and MARLSTONE fromding BO%)
o Otive and green MUDSTOME snd MARLSTONE: with Interbads of cosrse SANDSTONE ranging to coarss
| Dominant colar is light ofive gray (SY 8/1] with minar clsti= LIMESTONE fsoteling 208):
1 | . olive gray (5Y 4/1), Dominats colors of MUDSTONE are:
Minor green leyers mostly dark greenish gray (SGY 4/1 1) Olive gray (BY 471)
! l and BG 4/1) with some graenish gray (5G 6/1) 2) Light olive gray [5Y /1]
occur in thin (05—2 cm thick], highly bioturbated Minar muditone layers are predominstely dark gresnish
I layers, often just above ard for) just below gray gray [5GY 4/1 and 56 4/1), thin (3.5-2.0 em], and highty
{MEB=NT) sandy layees, laminas. lenses, or stringers. biaturbated.
Coarte clastics oceur a8 » gradation between gray
I - g [usually MN4-NE) massive or laminated cosrse SAND-
SMEAR SLIDE SUMMARY (%1 H STONE and cosrse clastic LIMESTONE [white when
I E . pure}, Ususily the dark siliciclastics of the mndstons are
2 . £ H 3 é Intariaminated with clastic carbonate grains to form @
| § b = LAMINATED LIMESTONE.
: o] 5 Thitve are numarcus bivers of firous calcite,
I Section, Depth lom) 1,82 2,30 E 5 SMEAR SLIDE SUMMARY {%):
- Litm, (D = Doménged; M = Minor) o L 2 ]
E | Tewture: 5 g! £
1N sit w8 2 %E
2|z Clay Bo a2 § =
5 £ | Compotition;
= i Heavy minerals 3 - . Seczion, Dupch {em) 72 387
g 3 | Caay “ w0 . Lith, (5= Dominant: M = ) M D
Walcanic gless - 5 - Tanture:
s | Glavconite <l sih 10 15
o Carhonate unspes. 40 - Clay 80 BS
2 Cale. nannafossils 10 1 Composition:
= | Plant tabris =1 = AMce Qusrtz 1 <1
Feidspar =1 -
* CARBONATE BOMS (% CaCOg): Clay W &0
| 2,77-78oem= 328 Glauconite < -
4, 84—88cm =18 Carboriats unspec. - kol
s | . Cabe, nannctossils 5 0
* CARBONATE BOMB [% CaCO4:% organic carbon |
r 2,54-58 cm = 31
3,682-84cm = 11:0011
EM CP :
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SITE 530 HOLE A  CORE 64 CORED INTERVAL 7235-7330m SITE HOLE A CORE 86 CORED INTERVAL 7425-762.0m
2 FOSSIL £ FOSSIL
- g CHARACTER . ; CHARACTER
M EAAE z| e B |zue z|e
ou w
T'g' Eé HE é gl e | S, | #2 LITHOLOGIC DESCRIPTION ‘f‘é gt 5 HE Rlizeaty I LITHOLOGIC DESCRIPTION
< o N|Z
=173 g 3E| [#]% L g HHEHHBEE 8
|8 - = 5 3 é ;
] é E 2 -] X 8 |& E H -
=] RF| CP Ci I
] Olive MUDSTONE phus MARLSTONE and coarse SAND- Olive gray (5 4/1) MUDSTONE.
0.5 . STONE wolcaniclastic, ranging to Isminated, cosne clastic H
= LIMESTONE: 2
W COARSE CLASTICS occur a5 all gradations batwesn E :
. mastive or laminated gray fususlly Na=NE), valcaniclastic ]
107 SANDSTONE and laminated LIMESTONE corsisting of 2] E
interlaminated voleaniclastic and white carbonate graine. o
There are numerous layers of white fibrous esleite 2
\Inacerarmus fragmentsl.
|8
o &
MUDSTOMNE and MARLSTONE: g
Deminant eolors are olive gray [5Y 4/1) and lght
2 % olive gray (BY B/1). Minor green Layers [mostly dark
= gresnish gray (SGY 4/1 and 5G 4/1) and greenish SITE 530 HOLE A CORE 67 CORED INTERVAL 752.0-76156m
= bisck IBGY 2/1)] octur sx thin (0.5-2 cm), highly rey FOSEIL
3 ey . bioturhated layers within olive muditone. " ; CHARACTER
= £ SMEAR SLIDE SUMMARY [%]: 8 TulB|5]E Zl e
iz . S EHHEE g g | e LITHOLOGIC DESCAIPTION
5 ] £ 2R - ] ] L "
= E i i: N HEHEE +LH
] i3 15 i BHHHE T EH
. #d4 43 —t=
s 3 3 ]
S8 hwr B i s il = Olive MUDSTONE plus MARLSTONE and laminuted,
= E b a2 05| aray, calcareous SANDSTONE:
= - s:’;m' 50 m Coarse clastics occur mainly as intarlaminations of dark,
. s: n w1 1 3 " VOLCANOGENIC SANDS and snd.size carbonats graing
Clay 0 w0 5 giving overall colors ranging from (N3} in more massive,
3 CoRaoilien 1497 carbanate-fres beds to INS) in laminated bedy with con-
] Mpm A 3 .~ siderable carbonate, Iithologies ail described as massive or
* 2 ] laminated, CALCAREOUS SANDSTONES.
— Faldspar 1 = 3
. - 1 a3
4 b :':'w minerehy 5 :, 5 m Colors of MARLSTONE-MUDSTONE:
- a 0 B E E Increasing | 1) Qliva gray (5Y 4/1) (most)
= s : .8 i J o CsCO5 | ) Light alive geay (5Y 611}
3 p':“' w 1 5 3 Minor green layers [mostly dark greenish gray (5GY 471
2 5 7 = . and 6G 4/1) occur s thin (0.5-2 em), highly beo-
Rpjcp = L i s i 2 % 7 o turbated beds within olive mudstone-maristone,
Foraminifers <1 - i =
Cale. nannofosil <1 2 — .
Psrosias - i B SMEAR SLIDE SUMMARY (%1:
Feg04 a0 - (3] - g § E
u ]
]
* CARBONATE BOMB [% CaC04-% orgenic carbon] = 3 ; ! S
1, 53-54 om « 24:0.22 =
& T B =4 3 * " Secticw, Dapah lemd 1,72 3.3
= Lith, (0 = Domirant; M = Manork D M
NOTE: Core 65, 733,0-742.5 m: NO RECOVERY 3 B Tastirat
-4 Siir e 3
] Ciay a1 o7
- Campasition:
— Quartz 1 1
= Feldipar - <1
B (cP |ect Heayy minerali = 1
Ciay @ W
Volcanic glass 2 -
Pyrite - 1
Carbanats unspec. 2 -
Cale. nannotosiily » -
FeO, 1 -
* CARBONATE BOMB (% CaCOy):
2,39-40cm =37
2,77-78em =13
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SITE 530 HOLE A  CORE BB  CORED INTERVAL 7616-771.0m SITE 630 HOLE A CORE 69 COREDINTERVAL 771.0-7805m
2 FOSSIL g FOSSIL
3 g CHARACTER ‘ ; CHARACTER
2 |z, 2742 5| 2 > 8 |z [el2 2zl w
B |B% = =] GRAPHIC = e = ? 2| 5 GRAPHIC
7 g ,,§ E E E £l E LITHOLOGY A =N LITHOLOGIC DESCRIPTION TE 'EE H : s I it LITHOLOGIC BESCRIPTION
£ ] 3
A AHHE I EUE SEEq HAHHH B LT
= 8 S S =
MHHEHE 4 EH HHHHE 1 EH
N | Oiive MARLSTONE and MUDSTONE {toasling 75%) ] Dark olive grson MUDSTONE and MARLSTONE (total-
0.5 and laminated, gray, calcareous SANDSTOME |~ 26%): 0.5 ing BO%) and dark gray and gresn, laminated 1o masive
: -1 l Minor green CLAYSTOME layens ocour 8% thin T SANDSTONE (T05%):
3 ol (0.5-4 cml, highly bioturbated beds in olive markstone, 1 7 Mino green CLAYSTOME layers (dark greanish gray
m | usually with more o less sharp lower boundaries and . b [5G 4/1 snd 5GY 4/1]) ooour e thin 05-2 em) beds
1.0 highly bioturbated upper boundaries. These s mostly 1-0—_ within mudstons and maristone, ussslly with mare or fes
3 | dark greenish groy (EGY 4/1 and 5G 4/1). - sharp lower contacts and heavily bioturDated uppes con-
. Interlaminated dark, volcanigenic sand and carbanate - tacts.
= J sand form CALCAREQUS SANDSTONE beds ranging in o1 o Coarss clastics occur mainly as interiamination of dark
- ealor from derk gray (N3] to medium gray (NB). 5 wolcanoganic sand and light green sand (glauconite?),
. | = which replaces calcite found in upper coses in laminated
- IIAHLSTDNEM“UMTDNE_&IW:' E ~ o mawive CALCAREOUS SANDSTONE loverall color
- ] 1)Greenish gray ISGY B/1) ; - I dark gray to graylsh green [10GY 5/2).
2 7 Increasing 2} Light olive gray (5 &) ﬁ F 3
. | CalDy 3) Olive gray (5 4/1) g MUDSTONE-MARLSTONE colors:
=2 . 4) Olive black [5Y 2/1) 1] é bt 1) Groonish gray {5GY B/1)
. . = -3 - o Incremsing | 2} Light olive gray (Y 8/1)
= SMEAR SLIDE SUMMARY (%) i _ CaCly 3) Olive gray (5 411)
- £ g g % B ) Qlive black (5 2/1)
] E £ £ 5 3
- g E B ‘E w - SMEAR SLIDE SUMMARY (%):
= = Section, Degth lem) 1,77 308 3,8 3 ] g ! H
k| 3 Lith. {0 = Dormisamt; M = Minoe) D o o - = E 2 'g L E
= =1 Texture: ~ E = g
g = 3 = Sand - B - 4 i 31. 2 B @
a .E B - sitt [E I ] 8 e Section, Dapeh fesn) 1,83 2,48 2,106 3,79
] Clay a8 <0 B4 3 Lith, 1B = Gominant, M = Mo} D L] M o
= . Composition: - Texture:
H - Guartz o 4 Sand = W 1 s
g i - Faldspar - - <1 4 = it 1o B0 40 E
&g F . Mica - - <1 = Clay o0 50 50 15
g % Heavy minerals 1 - - APlCM cc = Composition
— ay 58 0 [T} Ouartr <1 <1 -
] Volcanic glass - - 2 Feldspar <1 <1 - 1
4 . Pyrite - = < Haawy minarals 1 - <1 -
i Carbanste unspec. 0 &0 g 8 50 &0 15
- Faraminifery - <1 - Carbonats unipac. 10 s - -
-~ Cale. nannotossils 1 - <1 Foraminifers - - < <
3 Opagues (Fal's?) - bl <1 Cale, nannofosils L] = <1 ==
Unikraar - 1% 0 L3
= CARBONATE BOMB (% CaCO5:% crganic carban]: Fe-mineral - - - 15
. o 2.85-86 cm = 10:0.26
i) 3, 10B--108 cm = 3§ * CARBONATE BOMB 1% CaCOq):
- 5,33-35cm =36 1,B2-83em= 14
5 . 2.5-6em
. 3,75-78am =14
&
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SITE uw HO:.: A CORE 70 CORED INTERVAL  780.5-790.0m SITE 630 HOLE A CORE 71  CORED INTERVAL 790.0-7886m
2 SSIL o
£ ) FOSSIL
E- 3 C:lﬁ;mﬁ § § CHARACTER
F1E] z| = =
NEEHF S| = GRAP £ - ;
A HHHARHHEZES, P Lrwovosicorscuprion S HHHARH I wimioLosic oesonoN
-1
A HHEHEN 2 1F A aHHHAREE
= ole |8 3 E 5 g E = ;
MHHHE £ MHHHE
= Dark olive and grean MUDSTONE and MARLSTONE and
e ;:‘:;m;nmu 1o LAMINATED VOLCAND- y laminated, dark green VOLCANOGENIC
] Minor dark graen CLAYSTONE (mostly dark greenish SANDSTONE I16) s duk ol irsd grase MUDSTUMNE
1 N wnd MARLSTONE {totaling 25%]:
—- woy 156 41 sod 50Y 471] wnd daky gran [BG 221} 1 Dominant color of SANDSTONE i black
3 beds within MUDSTONEMARLSTONE. usually with # 5GY 21 and 56 211 e
1.0 fairly sharp lower contacts and highly hioturbated upper »
— contacts. calors:
- o COARSE CLASTICS oceur s dark gray (N3-4) MYyt “Rﬂn::h,.,.; 56 8/1)
VOLCANOGENIC SAND  mixed with glauconitic 2) Light olive gray (5Y &/1)
- sand gither in massive bads or interleminaticns of the two 3) Otive Y 4/1)
) wand types 1o form o gray or grean LAMINATED GLAL- llﬂﬂumﬂ\fﬂ‘l
B COMNITIC SANDSTONE. &) Dark greenish gray [EGY 4/1
— -
. 2 - MUDSTONE and MARLSTONE colors: 2 el
S = 1) Greanizh gray [SGY 8/1) "
H . Incressing | 2) Light olive gray (5 8/1) SMEAR SLIDE SUMMARY (%):
é z = CaCOy 3) Olive gray (BY 41) ]
& s . 4) Olive Black (5 2/1) " "
= % - THIN SECTION DESCRIPTION: . E-'E" C
g E - Section 4, 3942 cm; carbonate-volcanic oalitic sand- G é E % .s.
- stone. 3
B3 - Composition: carbonate 20 to 30%, in part siderits (7); E azh >g
S E — ooids 20%, mainly sltered to limanite, soeme appesr o ‘Section, Depeh lemd 3,48 4,14
g Y 3 = 1o have boan siderite; volcanic 20 1o 30%; some clear Lish, D = Daminant; M = Minoel o o
. | baalt fragmants plus feidipar grains, mastly highly 3 Texture:
alhered glass(?); glauconite 5%, mostly very sltered Sand 30 -
- and limonite costed; quartz 1%; opaques 5 to 10%; Siit 30 -
= ather 5%, Clay w -
= Disgenesls: much of carbonate i &5 & sparry cement, Compotition:
] . Probably significant limonite cement. Highly altered Cuartz =1 2
3 * Immaturs saclimant. B Feldspar < -
4 1 Texture: poosly sorted sandstone, 0.5-3.0 mm. Heavy minerals = 1
e Structure:  laminated: dark opague versus lightsr 4 Clay e 10
P e - mirerats, and size differentiated. Gieuconite a0 80
Carbonate unspec. 10 2
1 Foraminifers <1 -
SMEAR SLIDE SUMMARY [%): Re|FP Cale. nannafossils < -
§ E Altered P
&
4 E * CARBONATE BOMB % CaCOq:% organic carban);
z g e 1,80-81 cm =3
i S 2,50-51 cm = 18:0.15
8 5 3 g 4 B-Gem=5
Saceian, Dapch lonb 4,16 cCc.3 cc1o
Liih, (D = Dominam: M = Minar) D M D
Tenture:
= L] 60
Sift -} 30 26
Clay a5 45 18
Compenition:
Quartz <1 ]
Faldipar < <1 1
Haavy minerals - - <1
Clay ar a8 -
WVoleanic glass - 23 e
Glauconite - 25 0
Carbante i pes 2 B <1
Cale. nannofossiis 1 <t <t
Limenitel 7] 10 - 56
* CARBONATE BOMB (% CaCO.):
1, 132123 em =11 4.9-10cm =4
2, 124126 em = 25
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SITE B30 HOLE A CORE 72 COREDINTERVAL 799.5-808.0m SITE 530 HOLE A CORE 73  COREDINTERVAL B809.0-8186m
o FOSSIL 2 FOSSIL
- ; CHARACTER - 5 CHARACTER
8 lz.l2]a]e 2 EMAE z| @
BeleelEIR13] | (B[ E | conmes, |8 mienoac orscmon ScleelB] [ 12| 5 | onume, mercar osscnon
M HHENREE £ N HHHAREE T
= i)z » E = i 4 =
aHHEE - AHHEE L EH
& z 2 E & H I
Mastive to Iaminated gresnish black (5GY 2/1) and /\ Mastive to laminsted greenish black (5G 2/1 and 5GY 2/1)
0. 5G 2/1) VOLCANOGENIC SANDSTONE | >00%) and ] VOLCANGGEMIC SANDSTONE in groded seguences
minar dirk green to greenish block MUDSTONE | < 10%):
1 Thete units occur as graded sepuences, some >0 m 1 o
ik Complete sequence congists of ;
1 1 Dk greenish gray (5GY 4/1 and
Complete sequence consies of: 5G 4/1) MUDSTOME, highly bio-
1) Dack green [5G 4/1, 5GY 471, A turbated.
- BN boweiiint WD Greenith black, laminated 1o mas.
Soropin sive MUDSTONE.
2) Greenishbieck MUDSTONE | | | | | | | | | | dEEsemmmeed 11ty s e s s e e - — -
graded 4 Fine 3} Crossdaminated SANDSTONE Fisw, crods-laminated SAND-
b auiod | Parallgl-laminated SANDSTONE o
2 Coarse Mawsivedaminated SANDSTONE 2 Fine to medium, parallel-laminated
11 Dark green MUDSTONE BTN,
e Coarss 1o very coarne, massive
SANDSTONE
Dark greenish gray MUDSTONE.
Usually wery sharp contect; load casts, £ :‘;
i
E SMEAR SLIDE SUMMARY {%): SMEAR SLIDE SUMMARY 1%):
5 2 3
iz -
g g ; : 8
S 3 L g 3 ~ % g
= >3 5 = >%
E Saction, Dapth feml 4,88 E Geetian, Death fem) 385 384
& i, |2 = Dominant; M = Minort [+] Lith, (D = Deeninane: M = Minar :] M
S o Tuxtura:
= Quarte <1 5 10 -
5 Fidspar =1 Silt 76 -
Clay 5 3 A Ciay B -
Glawconity 20 Compasition:
4 Carbonate unpec. 3 4 Quartz 2 1
Foraminifers <1 Feldpar <l <1
Cale. nanncfossils =1 Heavy mineraly <l 1
Clay - 7%
* CARBONATE BOMB [% CsCO4): Glsuconite 8 20
3,38-Fem=1 Carbonate ungpec. 2 -
ce=10 Faraminifers - <1
Cale. nannatossils - <1
F 0 -
* CARBONATE BOMS |% CaCDy):
5 5 1,82-83cm=2
6. 00-100em =5
B
8|8 F‘E &
7
8lmp cC
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418.5-828.0m

SITE 530 HOLE A CORE 74  CORED INTERVAL SITE 530 HOLE A CORE 75 CORED INTERVAL  828.0-8375m
g FOSSIL o FOSSIL
2 g CHARACTER L ; CHARACTER
-NEMAHE z| 2 8 |z.[E z| e
cr [2E]E =3 GRAPHIC cr |2 : 21 & GRAPHIC
I HEE £l & | urowoey LITHOLOGIC DESCAIPTION 12|54 8|2 E| & | vmooay LIFHOLOGH: CRRCAIETION
w3 |2 5 glg | gs|E" 3 H e
£ |E |3 ] = ; l= 5 3 - E ;
= 1 = =
g 8 g 3 H 3 5 3
SANDSTONE: CLAYSTONE and SANDSTONE:
o Sectlon 1, Dem=Section 2,85 em s graded cosre Sections 1 snd 2: dominantly hght greenish gray
grained VOLCANOGENIC, greanish black SANDSTONE L] {5G B/, to light bluish gray (5B 7/1), fine-grained
1 . i i Cove 73, SANDSTONE with no obvious evidence for grading.
Section 2, 70-160 om i blulsh gray SANDSTONE. .
1 Section 3—bese of the core i pale green (106 6/2) 10 . At 76 cm, Section 1, the lithalogy changes to dask
greendsh gray {66 §/2), coarss-grained SANDSTONE with greenish gray (SG 4/1).
little indication of tize grading, From O-40 em, Section 2, Ithology b reddish gray
(SR 472 and 10R 42} snd gresn [multishaded] CLAY-
Greenish black, graded, glaucomitic STONE.
sandstane Sections 3, 4, snd Cors-Catcher: red (predominant) and
Increase i green CLAYSTONE. Dominant red color in orayish red
€ in white s S (SR 4/2 snd 10R &/2), Domsnant green colos is grayish
% A . r.lbwml Buish gray Rnditons arodn (56 5/2) to greenish gray (5G /1) although many
curment shades of green e present,
5 ® Paie green mndione (massve)
=3 " i SMEAR SLIDE SUMMARY {%I:
s ! 4
& i
SMEAR SLIDE SUMMARY (%1: H i i
|3 E
3 5 % 3E
= = -
3 ¢ i = | %
= § Section, Depth fem] 1,108 4,80
3 5 g = g Lith, I = Dosmingnt; M = Minor) D D
¥ = ;- B Taxture:
s313a =] Silt 32 °
2 Clay 58 11
Section, Depth foml 2,88 2,100 4,76 3 Componition:
Lich. 1D = Doménant, M = Minorl M ] D Quartz - L]
Texture: -] Feldspar S ]
Sand - 50 85 - Heavy manersly - 3
Silt - 30 30 Clay L] @
Clay. - o0 18 Carbonate unspac, 1o =
& Compotitian Foraminiters <1 -
Ll Cuartr 1 5 - Y Cale. nannofossils S |
Febdspas <1 - - Ferich poid 20 =
Mics = - <1
a].8 Heay minaraly Lo = . ®CAHBONATE BOME (% GaCOy:% organic carbanl:
Clay ar o0 15 1, B3=Bd cm = |
Glauconite - 24 - 1, 87-08em =5
Carbonate unpec, - ) o 4, 72-23 ¢ = 1:0.37
Calc. nannofesils <1 - =1 4 MB-12em=1
Fel - 18 %
Unkngwm - - 40
* CARBONATE BOMB (% CacO4): cPl 8
1,76=77 cm = 21
2,29-MWcem=38
4,70-7) cm =35
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SITE 530 HWOLE A CORE_ 76  CORED INTERVAL B37.5-847.0m SITE 530 HOLE A cORE 77  COREDINTERVAL B47.0-8565m
o FOSSIL ]
- g CHAHACTER 5 ; cu:men
g |z.[2]2 2 = w
e gé H g § g ] LITHOLOGIC DESCRIPTION §|§ EE § E g_ é E s, LITHDLOGIC DESCRIPTION
A RHHHAREL SRHHHANEE g
=]
N R HEE RHEHHE §
B z a & |2 i ez |8
568N -
5G 52 Varigated red and green CLAYSTONE (90%) snd light 1 5R 412 Varigated red and green CLAYSTONE [~ BO%) and light
grean SANDSTONE (10%). 0-5': sG4N green SANDSTONE (~20%),
S8 10G 82 Most CLAYSTONE units conten thin turbicie(7)
1 5G 41 SMEAR SLIDE SUMMARY (%): 1 structures, with thin silty layers (with green reduction
> 10G 6/2 surioles around tham) ove by dominant red units,
e § F 3 g § E g 1.0 wsuaily bioturbeted nspecislly 3t the top,
SR 4/2 = B _l — SANDSTONE units are thick-bedded turbidites with
E:;{‘m g g & a 5 3 BG 572 Incomplete Bouma quences.
Secten, Degth ferm 1,000 1,144 2,70 3,76 5,108 = SMEAR SLIDE SUMMARY (%]
Lith, (D = Duemingnt; M = Minar} D o ] ] o k
Toxture: E %
Silt “? : ; ;g ;; BR 42 > ]
2 5G 811 Composition: 2 ?SG“&TG @ a3
Quartz - 1 =1 <1 <1 Saction, Deeth (em) 2,143 3,20
Fabdspar - <1 - - <1 Litm. 12 = Dominany; & = Marl o ]
SR 4/2: ica - - - <1 - - Textuse:
EYR 41 Henvy minarsls - <1 - <1 - " 56772 St e %
< BG 4/1 Clay L = 58 8 - Clay 62 L
£ 106 82 Volcanic ghuss = [ = & [~ sayen Compesition
5 Glaucanine - - ¥ - <1 - oy iy =
E Carbonate urspec. - <1 1 4 5 Feldupar - <1
Foraminiters - - - < SR4R Clay 0 -
= 3 c. nannoforsiiy <l - - 8 ] 3 5G 411 Glauconim - <1
Unknawn - 15 40 - - = 106G 6/2 Carbanate unspec, L] L]
Opegues 1] 4 2 . = & Cale. nannofotsil P
g Alared unknown 2 0
S ® CARBONATE BOMB [% CaCO % arganie carbon) 3 .
] 1, 70-71 cm = 1:0,16 & L wsvin * CARBONATE BOMB [% CoCO5% organic carbon):
e | 2 B1-6Zem = 4 v 56 &1 3 134-135em = 23024
4, 78-TOcm =13 S L. 5, BO-B0cm = &
5. 111-112em=g@ B, 54-55 cm = 37
4 S I oGes
§ 4 = 06 er
SR 4/2
106G 6/2 66 4/1
5R 4/2; 10R 4/2 10G 62
5G &N
106572 — sev¥en
5G 2 [~ sR42
5G 4N
| 10682
10 G672
5 5 —
SR 42
5871 5G 41
106G 62
B | FM| =
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SITE B30 HOLE A cORE 78 CORED INTERVAL 856.5-866.0m SITE 530 HOLE A CORE 79 CORED INTERVAL B866.0-8766m
= FOSSIL g FOSSIL
i ; CHARACTER ! § CHARACTER
g |z l=2l% z| w B | " @
owle| = ol e MEIEAE:
I EHE 2 El & | (Haroay LITHOLOGIC DESCRIFTION A HEE ?_ i) W LITHOLOGIC DESCRIPTION
N H I HE i ¥=§”iEE§ |2 4 FH
g |5 Bz 5 E |8 |2 ; E = s
FHEHE L 15 |B)E]]E E
Varigated red, maroon, and green CLAYSTONE inter-
bedded with gresn SANDSTONE: N
i i Varigated red. marcon, and groen CLAYSTONE and
- Fosioe comy: cutwie et ripvated tebides, S g SILTSTOME inaehedded with green  SANDSTONE:
ng of graded mquences of size, color, and structire. The : r
main lthologies of the turbidites are » bewl gresn SAND- Enike.cory.-coimists of Thpseted bAGISTR, vl
STONE, a gurple SILTSTONE, and redbrawn CLAY sk o veibipgrisntdmed sinalbrhidberocel
STONE. Scale of units s 2-30 em. Thickneds decreasey ]
batal green E cverl SILT-
. downcore, mainly st the expense of sand, so that units st S'I‘.{.!NE N‘:’tm éﬂ:&&yil ﬁ-:rl:hm“.
base of cory (Section 5—Care-Catcher) sre mostly purple in Core 79 are considerably thinnar than In Cores 76 and
SILTSTONE, and red CLAYSTONE. 77; thickest is 7 cm, most are 12 cm with 4—10 cm of
Typical complete turbidine cycls: biaturbated daystone between, thersfore most of the cone
Grain size corsists of red (6R 4/2 to BYR 4/4) bicturbated clay-
clay silt sand —= = stone, with mincr gresn siltatone, caystone, and sandstone
PR R Raiet
ety (ST bl (e e i S0 At Yok iy, Fepetn
Bioturbated [ususlty on hale around cosrse myars, .
2 FLANOLITES) é Lirownl 2 caliite Liyers (Saction §, 142 em).
FruStinet hisrison- Moot
) Wt 1) e SMEAR SLIDE SUMMARY (%):
hmlmu & elayiion 1=;
miration =
B SRR
1o
159 473} [sitiions T R
1 firw sainy i 3 '§ g = o g é 5
::"W‘L Sactan, Degth (emd 1.83 2,33 310 46 513 65136
3 3 Lith, [0 = Darinaret; M = Misor) D ] o D ™ -]
Texture:
Greaniah
183 471 12 55 81) = = e & - =
. ’ ] * st 15 80 5 o 7 15
lsminations = 20 B4 5 23 -]
Composition:;
Ditinct grain. | 1 - <1 1 - -
posLi e % H "'“;" <1 - =1 = =
Inadcasts g Heavy minerals 5 1 1 <1 - <1
< Clay 83 2 - ” 85
g Volcanie ghisi - - - - =1 <y
3 4 4 Glaeonite <1 - 80 - -
£ SMEAR SLIDE SUMMARY (%): Carbaniate umpec. 5 FI | 8 %
§ i Calc. nannotassils 5 <1 3 <1 2 1
3 H Dolamita - = e & :
g H [ Unkrnewm - - - 1 - -
5 £; 3 s
o Az 33 .l * CARBONATE BOME (% CaCO3):
& Sactian, Daptn loml 1121 2,100 3,13 4, 1516 cm =7
WLith, {0 = Dominans; b = Mines | M o 4,29-0cm =43
Texture: 5, 15-16em=7
Sand 0 - -
5 Sint 0 8 5
Clay W ]
Composition:
Ouartz - =1 =<1
. Feidspar <« - -
Clay 30 a2 61
Volcanic ghass - - 1 &«
Carbonate urpec. a5 L} 0
Cale. nannatosils 1 2 L]
Unknawn ] - 1
[
* CARBONATE BOME % CaCO4):
1,34-37 cm = 44
§,138-130cm = 16
7,48-47 cm = 21
7 -
o CC|
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SITE 530 HOLE A CORE B0 CORED INTERAVAL 8765-8850m SITE 530 HOLE A CORE 81 COREDINTERVAL 837.5-847.0m
] FOSEIL 2 FOSSIL
¥, § CHARACTER o g CHARACTER
FREMAE zl e = g |g a 2
= gé ¥ E Bl E | ionans, LITHOLOGIC DESCRIPTION R EH g é E E [BRAPE LITHOLOGIC DESCRIPTION
5158223 L TEH IR HEE g 23z 2l
ETE |3 i |# E s £71E |3 i g H 8 d
F = E E [ = - 3 E E
2 |5 g = @ a € |5 i uif ;
& B 3 a |e|lz]=]|3 E S in)
.
arigated red, maroon, and green CLAYSTONE and SILT- <) ‘ red CL and green
STONE and minor SANDSTONE: 0.5 SILTSTONESANDSTONE and  purple SILTSTONE
Turbidites: Thin bedded (average thickness ks about - occurring as thin turbidites:
3 cm; thickest i 10 em). Many turbidites have only very 1 o | Thickness is 3-10 cm for most siltstone/claystons;
thin SILTSTONE layer at base, o are entirely MUD- . thickest wndsiona it 5 cm.
. STONE. The result i an intorbedding of red (SR 4/2 1.0
and SYRA/M) CLAYSTONE (dominant] and purple 3. J . Dominant ealors:
(5AP 6/2) SILTSTONE and green (5G 4/1) SILTSTONE - - Fied CLAYSTONE [dominant]:
or SANDSTONE. Most of the green occurs as neduction k - 11 Grayish rect (SR 4/2)
halos around  SILTSTONE or SANDSTONE layers or = = | 2} Moderate brown [5YR 4/4)
. Purple CLAYSTONE:
= R w2 2 1} Pale red purple (SRP 6/2)
Green 1 . Grwen SILTSTONE and SILTSTONE:
g “Hala™ 2 . 1) Greanish gray [5G 4/1)
- wround
(3] o siit laminas | SMEAR SLIDE SUMMARY (%): -
i = and lerses. é
3 = s = B ois
] i i £ %
o I 05 cm thick fibrou e g 33
& : ‘. ﬂlﬂ" 13 (=
g 5 to frageents T ] | Section, egth fam 119 2,5
=% #t 1op of core b | 3 Litn. (0 = Dominans; M = Minorl o L]
= (hmoeeramis] - Tenture:
3| | 2
] sit 16 55
SMEAR SLIDE SUMMARY (%): - Chay 82 45
- Camgasitian:
% — COuarz 2 <1 L]
; = Faldspar - - 1
B|cP E % e Haavy minersls <l - <1
3 4 4 | clay 2 4 M
= Valcanic 2 <« -
Section, Degth jem) 1,100 8 |cP Lo E— Gllumi:m <1 - 1
Lirn, (0 = Domirant: M = Misorl D Pyrite 2 1 2
Taxturs: Carbonate unspec. 1 56 50
Sand 1 Cate. nannolonily 1 <1 <1
silt 0 Alterad mirs. L I -
Clay -]
Composition: * CARBONATE BOME (% CsCOg):
Quartz <1 1,120-121 em = 40
Mics <1 2,80-70cm=8
Clay 56 3,12-13cm=13
Glauconite <1
Pyrite 1
Carbonate unipes, 15
Cale. nannofesiit %5
* CARBONATE BOMB % CaCO4):
2, 4546 cm = 40
3,53-54am =26
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SITE HOLE A

CORE B2 CORED INTERVAL B47.0-8565m SITE 630 HOLE A CORE 83 CORED INTERVAL 904.0-9130m
1*3
e FOSSIL = FOZEIL
5 § CHARACTER § i CHARACTER
2 |z ] z| w > EMEE El g H
S HHE E|E | cnmemc | H LITHOLOGIC DESCRIPTION ge EE tld § ElE e L8 LITHOLOGIC DESCRIPTION
J.% <R3 H R o g = ] w3 [FN)Z i g g 8 ¥ g a
R HHHAREE : oA HHEL :
F g HH FEH R EE E
B é z ] 3] m_|s &
Intarbedded red CLAYSTONE, light brown nannofosit i Intartiedded red CLAYSTONE (dominant], purple SILT-
MARLSTONE, green SILTSTONE and SANDSTONE, 05 STONE occurring as thin TURBIDITES with gresn SILT-
and rare CONGLOMERATE: I STONE/SANDSTONE layers as bases:
1 Whale core comists of thick- and thin-bedded TUR- 1 SANDSTONE is sbout 20% of the core snd CLAY-
BIDITES, usually 2-10 cm thick. " STONE being 80%.
™ Content of core b greater in this core than the sbove Thickness of turbidites ranges from <1-10 cm (average
turbidite cores, some bigturbated red beds ame nanno . about 3 eml; maximum SANDSTONE thickness is sbout
fossil MARLSTONE; light-colored SANDSTONES con- 10cm. : o =
twin large percentages of CaCO5. Turbidite units are often incomplete (see diagram
The core is approximately 25% SANDSTONE, and 75% . typical complete unit belowl; some consist simply of
CLAYSTONE AND SILTSTONE. dark red “masive” ciaystons overlain by burrowed fight
Dami coloe: = - brown masistone. Others have a very thin, lenticulsr silt
Red c';_':vgm,{g (daminant): 2 Layer at the base; others have & clear gradation from sand-
- 1) Grayish red [GR 4/2] ¥one to mudstone, while some have no visible greding of
2 - 2) Moderate brown BYR 4/4) 2 . size and have tharp upper a1 well a8 lowss contacts,
Purple CLAYSTONE: o Numerous FIBROUS CALCITE layers and lares (soma
1) Reddish purpie [SAP 6/2) have epizosn traces [fnoceramesl]. oL
SANDSTONE; i Clay | S, Sand —~
1) Greenish gray (5GY 811 aturtased Light
and 5G 81} I imoetly PLANOLITES I5YR 5721 nannotossi)
B and CY LINDRICUS :mm—ll‘l-
THIN SECTION DESCRIPTION:
I Section 1, 06-98 emn: Sandy beogenic voltanic conglo- Manive 2 s
marate. I5YR 12, 8R 472
3 Composition: biggenic carbonate 35%, Inoceramus o 3 Faint e
M calcite fragments, corraliine debeis, foraminifars -1 Laeninatian Groded i
(banthic), other shelly debris; mineral grains 3 . _ i
15%, opaques, hesvy minersls, glauconite, quarte: Lamination - = 156 &M
voleanics 30%, glassy material, bewlt, highly F———
altered grains becoming clay: coment 15%, micrite, w::; P wtone [5G 4711
sparry, limondta; other 5%. Rigpies
Tuxture: poorty sorted, size graded, 4.0 mm to fine o
wand size, iregular, sngular, end subrounded . Fipplen £2. :‘:‘mlrﬂ{ll’!
grain, 4 ”“"‘“"' -
o
2 4 Gradew | 7]
ia SMEAR SLIDE SUMMARY (%}: oy Lasdome .
= Scours resen
8 5 ; § SMEAR SLIDE SUMMARY [%1: :
=
E i3 é Rpfom cC : 3 g 3 P
g 33 2%
Section, Depth lemd 2,77 6548 5148 ; 2 E i i
- Lith (13 = Dmmurnant; M = Minoeh o L [+}
e - e Section, vt fomi 212 2m 43
5 Clay 40 o7 :_m:l:n = Dominant:M = Mirar) D o o
Campotition U
. Cusriz - <1 1 Sand = 38 !
i it 5 40 1
Heavy minerals - - 1 = o 2
L Clay 8 40 07 cay
Carbonate unspec. 2 60 <1 Compatition: , i -
Foraminifers <1 < - Cuartz < . &
CC| Cale, nanmefonsih 50 =i 1 Feldspar 5 - P
Heavy miner; - -
AP|CM 2
* CARBONATE BOMB (% CaCO4): Clay ” A “
1, 104105 cm - 26 :rlumc“:us - :
- augon - =
:I ﬁis ;.nnmsaﬁ Cartronate urspee, 53 45 -
- ' I Cale. rannafosslis 7 <1 80
* CARBONATE BOME [%CaCO4):
1,85-88cm = 13
1, 127128 cm = 4B
2,81-82om=48

0£S ALIS
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SITE 530 HOLE A CORE B4 COREDINTERVAL 913.0-9220m SITE 630 HOLE A CORE 85 COREDINTEAVAL 922.0-931.0m
H FOSSIL = FOSSIL
3 g CHARACTER i g CHARACTER
g |zulela]z z|l = - s |zule]s Z|l &
HEHHEEE E|E | Sharsy L8 LITHOLOGIC DESCRIFTION 4 EHE § Bl | ey LITHOLDGIC DESCRIPTION
¢3|2¥515|218| |5 % Eazo s N EHHEHBEE + =
E [3]2]|8]¢8 ] ZI5 |3)|2|8)|E E
FolE |3]|2]5]% 5 5 F g |5|3)5]8 £ P 5
= |2]|3|3]5 E & |2 Z|a +
13
red CL. and green Interbedded red (grayish red [BR 4/2], pale brown
SILTSTONE, SANDSTONE, and CLAYSTONE in thin |E¥YR 6/2], modersta brown [EYR 3/4]) CLAYSTONE
Ibedded turbidite units: and MUDSTONE; and green (grayish green [10GY /2
Thess units sre typecally 5-10 em thick with basal and BG 5/72], pale green [10G 8/2]) CLAYSTONE,
SILTSTOME/SANDSTONE < 1-2 om thick, Thickest SILTSTOME, and SANDSTONE in very thin-bedded
SANDSTONE isyers are sbout 10 em thick. TURBIDITES.
Thera is one & cm-thick bed of purpls (5P 4/2] CLAY- Turbidites are wually 2-5 om thick, Siutone lavers
STONE and saveral beds of brighter green (grayish green ut tha bass of the turbidite units are Wually T mm or
[10G 4/2] ) DOLOMITE CLAYSTONE {smear slide saction less in thickness. Thickest SANDSTONE bed is shaut 5
2,117 em), em. Most webidites consist of slt laminas overlsin by
. mastive or graded laminsted mudstons oweriain by lighter
SMEAR SLIDE SUMMARY {%): brown, bioturbated CLAYSTONE.
Numerous  inocsrames  fragments,
3 o Color varutions are not slways chasrly related to lith-
% i oz € ology. In genersl, SANDSTONE and some SILTSTONES
2z T E are groen; SILTSTONES snd some CLAYSTOMES aro
£ b $i 5 g grayish o (simout purplel; CLAYSTONES are dominantly
rad, although some are green.
Saction, Depth (e .66 1,103 2,07 Green color is clasrly related to reduction of iron, and
Lith, 10 = Doaninans; M = Mined o M M s moit commonly associsted with reduction halos around
Texture: mone porows SILT layers, laminse, and lanses.
= Sand <1 - - CLAYSTONE snd MUDSTOME units often have very
L] Silt < - - . high percentages of suthigenic dolomite (sift-size; smear
Clay <1 - o= slide 1,4 em; 1,55 cm; 4, 123 om). Lighter brown, biotur:
Campasition: bated CLAYSTONE and MUDSTONE have a higher CaC0y
Ouartz - - <1 comant,
Mica - <1 =
Heavy minaras - - 3 SMEAR SLIDE SUMMARY [%):
Clay w 73 = i H
o Carbanate unspec - <1 - 5 w, o E
Cale. nannolossil 58 <1 - E = ] 5 E =
Dolomine <1 - &5 & 3 > & 5
Altered mineraly - % - 2z &% 5 8
- . Ml Section, Depth [eml 1.4 1,66 3.49 4123
i ::a;a_t:?::ﬁ ?zm R CAC0g % o et o Lith, (D = Damisant: b = Mior] M o o o
2.24-26cm= 18 Texuee:
2, 117-118cm = 41:0,18 &h 0 4 @ - g0
45748 - Cay o & - 20
Composition:
o Quartz - - <
3 Feldspar - <1 < <1
Heavy mineraly 1 - - -
Ciay E W
Carbanate umpac, <1 - 5
Cale. nannotossils <1 1 -] -
Dalomite B 40 - 7
* CARBONATE BOME (% CaC04:% organic carbon):
1,1-2¢em=20
2, 6~Tem=g:0.21

6, B4—65 em = 28
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SITE HOLE A CORE B8 CORED INTERVAL 931.0-940.0m SITE 530 HOLE A CORE 87 CORED INTERVAL 940.0-849.0m
CHARAETER " E CHARACTER
=
] z|l 2 g _|5<(8]3 Zle :
‘8': g a ; 215 Lm’"" LITHOLOGIC DESCRIPTION e Eg H s § ElE Lg:m}ggv H LITHOLOGIC DESCRIPTION
I HEHE 5§ wodr s R HHHARHE Bids
= =
N HEHHL £ HAHHHE TEH
I § HEE 3 E || a 5 &
Groen + black
. -
» Mostly red CLAYSTONE and MUDSTONE SYR 374 5G 672, Grean and red CLAYSTONE, gray SILTSTONE. and
1 BR 472) with thin green SILTSTONE layers {10G 8/2): ‘NU:_"B? hl.a;(::.nl;i;n & o
These turbidita units are very thinbedded end fine- n 1, CIRMY S, 21 ey
grained, In general, SILTSTOMES are 1—10 mm thick, and 1 Green CLAYSTONE is daminant with |ight gray SILT-
CLAYSTOMES are 310 cm thick. STOME Meyers [1-5 cm] aned black SHALE hotlzom
- 5
i i comman i fainti 12-8 em thick) s indizated (52).
hi:l:mm ronas ars w-‘d :ﬂl':mn:;;er v‘; B Red + groen Structures sre difficult 1o cbserve but irdicate fine
m. e CaCO mone" p ) o SYR3m grained turbidites. Bloek SHALE bedi comtain faint her-
u.y,m ".:K':‘LA!‘ST!:!)N{'I;-“";‘d! arg :‘l:?‘;oc.lu- of abun- 56572 zantal laminse and vary low-ampliuda ripple.
; : i [ Section 2, 26 o 1o Section 3, 117 em:
?:;::-IIM b R & ik Red (5YR 3/4) CLAYSTONE with thin [1-5 mm
) feen + o .
) A Y5TO! thick} gresnish SILTSTOME layers and green (5G 5/2)
1 5-:[::‘5“3: ?: el asd il — CLAYSTONE horizons. Biotwromtion and faint laminas,
, 31=36 cm, oocur throughout
2 Section 3, 117 em to Section 5, 40 em:
MG SLADE A Green CLAYSTONE and black SHALE (s abowel.
Section 5, 40 cm to Core Catcher:
é = 5 é é Red CLAYSTONE (a5 abova)
§ g £ 3 § § SMEAR SLIDE SUMMARY [%):
. 33 3 i 6% o + o )
Sestion, Dapth fem) .97 2,37 4,123 5 £ H = _E E
Litk, [0 = Dminans; M = Minesh D M o M g .2 EE E"
Taxtura: = Ea = E
o 03 =z
- Sand - 1 - - 3 | o o @
e @ on B om S = Swction. Oogtn (e 43 4 43 53
Clay L4 = 29 ® S =3 Lith. 10 = Beminant; M = Minced -] M L o
Mﬂualtiu\: i 1o 3 ] [~ Textura:
h T = Sand - 1
Feldspar < - <1 1 . ) 8 2 5 _
Howvy miiérsts L9 b = S =l . Ciay 92 8 . -
i 4 28 L L 2 m . Competition:
Valcanic gluss - % - - 3 3 Cuartz 3 1 <
E Glauconits - b g ®|  Green - biack  Feldipar - 1 - o
Carbonate urapec, - 2 w0 “ 4 Haavy manaraly = = - 1
Cale. nannofossils <1 < < — Cluy o2 = a8 a0
Pojarits il & N3 — Volcanic glass B 0 12 -
o Organic matter(7) - - - 8 1 : Pyrite by e “ =
g . Altered mineraks - - - u B! S E i E 5 »
T E Calc. nannolossils - - 30
'tl:.vg:acu:.ﬂé slgma (% CaC04 % organic cartion) — Organic matter{?] a g 2 -
* =88 cm = ] - -
e - CARBONATE BOME [% CaC04:% organic carbon)
o T s| e 1,37-38cm = <1537 4, B4-65 cm =<1
b = 18384 em =<1 131 4 106106 cm = = 1:6,22
. Rod + 9reen 3 g3 B5cm==10325 & 1B 119em - 4:0.16
= 6, 36-38 cm « 52
B |RE

0£S LIS



G SITE HOLE A CORE 88 COREDINTERVAL 949.0-958.0m SITE 630 HOLE A CORE 89 CORED INTERVAL _ 958.0-967.0m
B E FOSSIL [ FOSSIL
« |E CHARACTER - E CHARACTER
HMAE zZle N ERRE z| e
&e gs HF E Bl E | s, LITHOLOGIC DESCRIPTION Tk Eé £z £ 4 ey LITHOLOGIC DESCAIPTION
2’5”55&& ¥ + 4 e HHHHEHE :
S REHHEE b i BHHHE i
3 |a|lz|e)E Eg I M ESES
| R 5652,
Gresn and red CLAYSTONE, gray SILTSTONE, and m i o| loGEa, Red and groen CLAYSTONE, gray CHALK-MARL-
black SHALE: 051 o STONE, and black SHALE:
. Section 1-Section 3, 10 e -1 » Saetion 1, 0-120em:
Predominantly AED CLAYSTONE interbedded with 1 ™ 'y HO Green {5G 5/2 and 10G 6/2) CLAYSTONE ix domin-
green CLAYSTONE snd rame, very fine, thin {1 mm) o - ant with light gray MARLSTONE-CHALK and inter-
SILTSTONE laminse.  fnoceramus  fragments are in 10, {Com, edded black SHALE (£)
Red + green comanted zone (Section 2, 82-84 cm). I Typical mauence:
YR 34 + Section 3, 10 cm — Core-Catcher: . =} FIIT  GREEN CLAYSTONE
5G 572 Pals green to greenish gray [10G 8/2-5G 5/2) CLAY- = =y COeay, uroned CLAYSTONE
STOME and block SHALE [N2-N4| (four beds, ind. Black, lamirantuc an (or)
cated (%); 3-8 em thick}, Parimakd BHATE
PYRITE “MEGAFRAMBOID®, | em thick. occurs Gy, marromad CLAYETONE
ot Section 3,47 eml.
2 Pabe greon, barrowed MARLETONE,
SMEAR SLIDE SUMMARY (%): e inia
ZEED sery light gray nannofosil temminiler CHALK
o H g i H . <5 Green CLAYSTONE
3 £ é Ex Red Section 1, 120150 cm:
2 ] o 28 5YR 42 Transition into red CLAYSTONE below. Two layers of
Inocerarnus Iragrments ot Section, B8 em,
a . Section, Danth foml 3,89 3,13 3122 oGS plis grean Section 2 to Core-Catcher:
5 Lith, 1D = Damieaer; M = Minar) L} o L] o Red CLAYSTONE (5YR 2/4); very finegrained with
Green *black oy plus black rara thin siity laminas. Zones of lighter color are richer
of IOGEZEEER gy = = noo- 3 In CaCOy and more bioturbated. Faint laminse are ooce:
o Sy ] % 48 30 r sionslly visible,
Clay 76 B4 40 70 Interbedded with green CLAYSTONE and MARL-
H Composition: STONE, fight gray CHALKS, and black SHALES (m
. Quartz - 1 1 1 E 9 indicated %] ).
M| cP Feldspar = i < = Typical Thin {~15 em) “Black shale™:
Mics - - 3l -
Heavy minerals = < = = Nz b e CLATIN
Clay % B k- @ Ne Buttowes Toophycor)
Vodcanic glass. ] 10 o - 2 > wwy CLAYSTONE
Palagonite 0 - - - * NG Bunowed MARLSTONE
Glauconite < - 1 - 4 " Brownish gray CLAYSTONE
Pyrite s 3 1 i o
Carbonate umspoc. - 1 0 40 Vs o AR %
Foraminiters - - 1w =] ©
Calc. rannotossity = - i g
Organic mateer B - 4 - SMEAR SLIDE SUMMARY [%):
Deolomite - <1 - i i i _{
*CARBONATE BOMB (% CaC03:% organic carbon] 3 s 2,
1, 6566 cm = 78:0.11 3 E ,_z £3
21 N-122em=2 5
3.33-34cm=<1:970 Sacrion, Depis lemd lea 173 1,80 2120
3,78-79¢cm=3 Lith, (D = Dominest; M = Miner) u o o »
3,90-97 cm==1284 = | Taxture:
hu B = Silt - a0 - -
- B0 = -
= E l Compenition:
= Cusrtz 1 1 2 Y
- 4 Faldspar - - - <1
15 ] Cay M M B’ N
= Volcanic gl < - - i
= Pyrite 5 A - <
s ! Carbonate - 15 s -
& & Faraminifers - = 5 -
- Caic. nannofasslls - ® = -
. "-: | Organle mattes( 7} - — 10
z a__ Altered minsrals 10 - = ult
= . #CARBONATE BOMB (% CaCO4:% organic carbon):
[ 1, 3436 cm = 15:0.60
cc| 4. 1,76-77em=41  4,65-67cm==<1

AP

3, 128-128em =30 6 130-131em==1

0£S HLIS
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SITE B30 HOLE A CORE 90 COREDINTERVAL 967.0-876.0m SITE 530 HOLE A CORE 91 CORED INTERVAL  976.0-985.0m
2 FOSSIL T
§ ; CHARACTER 3 mﬁ%n
3
ss[2[2[I] [ |32 8 |3.]3 P
EEF GRAPHIC gl2 g
=2 2 P
3'5 £3|2 g i E ﬁ dmeioey | i LITHOLOGIC DESCRIPTION <t |E8 £ g % % g | eeammc. | ES LITHOLOGIC DESCRIPTION
A HHEL I RHE
H 5 B 2 9%
F = E
§ HHHE HEE g g HE ;
find andd green CLAYSTONE, black SHALE, and gray
o N s i o Dominantly red CLAYSTONE and  MUDSTONE
Fied CLAYSTONE is dominate and DOLOMITIC SILTY (SYR S/4) with thin (1-10mm) green Myers acourring
1 CLAYSTONE (authigonic siltaized dolomite rombs) is 3 o mainly 8¢ halos arcuod SILTETONE LAMINAE:
Fed peaiel . Mast of the red MUDSTONE appssrs mssiive or finaly
madarats Brown - " . laminated. Bioturbation is rare,
|5YR 3/4) a.m: of the ml is mastive or, in parts, very faintly Swvaral graen (106 872) and 15G 5/2) cle i
taminated. Zones arn bioturbated th i Aonu i
Section 3, 20 cm 1o Core Catcher: e ML
Green (10G 6/2] and [5G 5/2) CLAYSTONE and CAL- SMEAR SLIDE SUMMARY (%1:
CAREOUS CLAYSTONE (MARLSTOME?) interbedded
with black SHALE (indicatsd <) and light gray MARL ~ H
STONE. S 7 E§ E E
] Blsck SHALE beds sre 3-8 em thick. Z: E: 32 32
Q SMEAR SLIDE SUMMARY (%): o %5 " 2 Section, Gepth femi 1,76 2,102 2,117 4,96
ol E : g E 3 . Lith. {D = Dormiaant: M = Minar} o M M M
F 2 - Tanture:
] 4568 52 Send = [
Section, Depin (o 1.48 3,25 384 2107 o Sile El - 80
‘i_; Lith, 1D = Cominany; M = Minor) o o L D i Clay 70 80 - 40
5 s = Toxtura; Composition:
Sand 1 - - - Quartz - B 14 15
- Pale green Silt (-3 % 30 - Feldspar 4] a 14 B
110G 6/21 Clay 34 s 0 & Mica <1 - - -
3 o Grvihgsen  Composition: & 3 Heavy minarsi = < - -
o isGET Quartz - 3 - 1 | Clay ] = a0
. t2-N8 Faldspar = 1 1 = . Valeanic glass - 3 W0 40
- Mica - - <1 - Glauconite - - <« 5]
cc Heavy minacals - a - - Pyrim 1 2 2 -
L ] Clay 35 75 70 &8 . Carbondte urspec. - 38 - -
Volganic glass 1 15 il - Cale. nannafosils <l - - -
Glaucanite - 1 <1 el Adered minerals - ] -
Pyritn 1 2 1 -
Carbonate urpec. - 4 - 40 . *CARBOMATE BOMB {% CaC05:% organic carbon]:
Cale. nannotossils - - < 1 4 1,88-71 em=2
Dolomite 63 - & - 2,89-80 cm = 18
. 3,100-102 cm = 48
o 4,2-Gem =54
ABONATE BOMB (% CaCO4% orginic carbon: 4 45 cm==1:110
1, 4647 cm = 43 L BlB |CC
2103108 cm =3
3, 68-Bfcm =] SITE 530 HOLE A CORE 92 CORED INTERVAL 985.0-990.0m
3, B6-87 cm = 3:16.50 2 FOSSIL
3,80-100cm = 11:0.62 s g CHARACTER
3, 116-117 cm = 53 2 -
CAEMEFE § B | orwmc |y ITHOLOGIC DESCRIPTION
'3 ';E $ E z 5| E | umHoosy . . u
E
2" 5(2 18] (2% E eS| &
£ |2 [3]2]|5]z o !
g |8 ila 3
] Drilling BRECCIA:
0.5 Rod and graen MUDSTONE fragmants.
_ 1|
1.0—
3
L] 2
FM|RP
C
8
e |

0€£S HLIS
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SITE 530 HOLE A CORE 83  CORED INTERVAL SITE B30 HOLE A CORE 84 CORED INTERVAL  999.0-1008.0 m
- FOSSIL g F
* § CRARACTR i ; CHARACTER
8 |eule]y Zl e I ] v
TR S| = GRAPHIC = MR gle GRAPHIC
5 |‘-§ & § z B S LITHOLOGY < LITHOLOGIC DESCRIPTION 1 g =1 Ak HE LITHOLOGY LITHOLOGIC DESCRIPTION
A HHHORUE e R HHEHORHE g
I g = H g |8 @
i BHHHE ] il BHHHE i
2 |slz[={B 3 = z ]
3 . Dominantly red CLAYSTONE and MUDSTONE [5YR 2/4) ges ) Varlcoloted CLAYSTONE, MUDSTONE, and MARLSTONE
05—.. » with thin (2-5 mm} SILTSTONE laysrs (gresn): == with thin SILTSTOMNE laminae and black SHALE:
1 A varisty of microstructures Incieats fine grained gcs " Hlack SHALE sequences are 1—10 cm thick; black
1 i TURBIDITES. fa =S {N2~N3), and Indicated £555.
s Minar lithologies include green (106 6/2-5G 5/2) -1 Thare are several beds of DOLOMITIC MARLSTONE.
10, CLAYSTONE, light gray {mamly [NG-N71} MARL: ) e Pled colors: pale rod {5R 6/2) and grayish red (SR 4/2)
e i STONE, snd poarly devsloped black SHALE horizom - RE MARLSTONE: graylsh red (10R 4/2) CLAYSTONE
s ot (indicated & ). Bes and MUDSTON
- g o 4= d Green colon: greenish gray {5G 61 and BGY BN},
3 g SMEAR SLIDE SUMMARY {%]: - s ; * EMEAR SLIDE SUMMARY (%):
gl . i 15 . H
% EE 2 = iy H =
& 55 == 3 3 £3 2
J i 2F 5% g3 8 = : 2§ F 33 il
4 r =4 s b1 4 £
b Shction, Dagth tem 278 21 5328 2 % 3 35 3 F: 3%
- Lith, {63 = Dominent: M = Minarl M o M ) == Bection, Droth lemd L4 LT L4 2w 282
3 Texture: > O "
o % AP B Al Lith. 10~ Gaminant; M = Misedl M o L] M D
X = w Texture:
o 0 - 63 Sand 1 5 - -
. Silt ko] ] 53 5 50
] ¥ . @ : Ciay 0 W @ B W
=) - Campasition:
3 * m : : Cusrx - 1 3 - <1
. - Felttspar < - 1 - -
. Glawconioe - - <1 Mica — = 1 5 i
= Pyrite 1 2
N Clary O® 42 B W
] Carbonane yospec. = B = Valcanic ez - < 5 - 1
= Calc, nannafosily - 30 = Glauconite <1 = <1 - =
Srian ipleain = = N Pyrite 5 = <1 10 1
- Altered minerals 29 <1 - Carbonate unspec. - 2 A0 - 45
* 3 Orgenie metter = = B Foraminifers - < a7 - -
T -] Calc. nannofosiis < <1 1 - 3
- ] Plant debirty - <1 - -
4 Altered minerals bl - - 20 -
Owganic matter 7 & - 3 13 -
- . Dolomite - n - - 10
3,45 cm = < 1:0.11
3, 61—62em = 27 *CARBONATE BOME (% CaCO4:% organ carbon]:
3,83-84 cm = 4:0.83 1.32-33em =34
& BB-00em = =1 1. 42-43 cm « < 1112.27
e N 6, 88cm==1 2. 11-12cm==1:035
5 5 ]
= -
=
|
L] 3
- -
APl B L
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530 HOLE A CORE 95 CORED INTERVAL  1008.0-1017.0 m SITE 630 HOLE A CORE 96 CORED INTERVAL  1017.0-1026.0m
g FOSSIL 2 FOSSIL
« |3 CHARACTER . |E CHARACTER
AR z| ¢ > FREROE z| @
= (=} w = =
G : g ElE | sy E LITHOLOGIC DESCRIFTION s _’E £g g g B | Fpane. LITHOLOGIC DESCRIFTION
w3 g £ Ed g 2 ] z w B "
g7127(5]5(3|8] |# ¢ HHHHBEE FEE
1B [E]E HE 5 ! = g HH g
s |23 H 3 g 3|3 3 !
Red, moderate
| o  beown (5YR 34} ot dind prow: CLAVETONE, MUBETONE, prosti SILT- Brown and graen CLAYSTONE and MUDSTONE with thin
STONE and MARLSTONE, snd black SHALE: Groen + black green SILTSTONE Laminas, and interbedded hlack SHALE
| Section 1-Section 2, 32 cm: and gray MARLSTONE: i
1 Dominently red CLAYSTONE and MUDSTONE with Thers are 12 biack SHALE beds lindicared by
l thin intarbadded gresn SILTSTONE and zones of lighter .t ranging in thickness from 1-15 em. Fine-grained TUR.
CALCAREOUS MUDSTONE or MARLSTONE. - BIDITE secimantation & will in svidence in all units fin.
il Section 2, 32 om — Section 3, 20 am.: cuding bisck SHALES), Biowrbation i throughout
£ | Dominantly green CLAYSTONE and MUDSTONE
with interbedded lighter colored (5B 8/1) MARLSTONE R G Calors:
7 [ and biowrbated to faintly laminated black SHALE fin- Groan:
3 dicatend by 5255 in e graphic lithology calumal, 1) Diark greenish gray (5G 4/1)
s . — Section 3, 20 cm—Sectian 4, B2 cm; red CLAYSTONE. 2) Greenish pray (5GY 6/1
§ ] | Genen -+ Black Section 4—Core-Catcher and 5G 6/1)
§ a2l oo B9B2 Grean and blsck CLAYSTOME and SHALE. = Rad:
7 A "’ SMEAR SLIDE SUMMARY (%) 1) Brownith gray (SYR 4/1)
g o = | 10G 612 .« Black SHALE:
g b < 3 Fi T 1) Darle gray and grayesh black
'E 1 | e : 3 i g _é H 5 - IN2-N3}
-1 - E zz EZ H 5 R
2 3 4 52 2t 5% SMEAR SLIDE SUMMARY (%}
& = = ;
5 a1 | » Section; Depitn femd i 282 L7 3; 393 4 .E g 2 23
= - Red, moderats 1t 10 = Dominant: M = Miner D M o 1] M £ . £EE EE gi
E [ b Texturn: 2 = = ZE BE £
3 4 (5YR34)  Send =, = R e 5 = ]
& iy silt FUR - S T - = = . Section, Cpth feml 1,88 2,102 3,107
S p | Clay B0 75 & 55 60 = —+ . Uit (D= Deminant;M=Missl M D D
E - Composition: E a1 Textura:
7] - Quartz - - 1 <« - = Sand - 1 1
2 | Feldspar @ oA - = siit 0 28 m
2z =i Mica < - - - - 3 Clay w7 45
I! . Heavy minerals - - <« - - s " Composition:
4 l Clay ELR ] - @ 5 3 0 Quartz - 3 2
a4 Voleanic glass -« H 1 5 2 . Faiidspar - 1A
b5 <+ Glaucanite < e - - <1 z Graan + black Clay &0 73 45
) = 1 Pyrite 1 5 1 - <l E L Volcanic glass - 15 «
- 1 Carbonate unpac. - - 15 15 26 w ity - k) -
. Graan Foraminifers - - - 7 Carbanate unipec, a0 - 40
- | * Cale. nannotossits - - ® 2 8 Calc. ranrtossils L 2
] block Altgred mineraky 13 n - - - Altered mineraly - ] -
;- I Dolomite - - 4 5 - Dolomite % - "
- SCARBONATE BOMB (% CaC04:% arganic ;
= H 1,33-34cm =3 I e ®*CARBONATE BOMB (% CaCOy:% organic carbion):
—{- [ | 2,76-77cm =28 1,87-08.cm =<1
Ble £ 2, 11B-11B.cm = 340,11
3,97-98 em = 10:0.78
4,39-30em=<1170
4, 4041 em = 9:0,30
4, B1-B2cm =< 1502
& B1-B2cm =er 1
6,8~Bom =< 1:2.10
-
Ble
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SITE 630 WOLE A coRE 97 CORED INTERVAL  1026.0-10350m SITE 530 HOLE A  CORE_ 88  CORED INTERVAL  1035.0-10440m
L FOSSIL o FOSSIL
i ; CHARACTER i ; CHARACTER
M 32 @ g |= E] z| w
Ew |2 = wlB} 3 & |
e n-§ § g g E megy LITHOLOGIC DESCRIPTION e ?.5 & g § g g gl LITHOLOGIC DESCRIPTION
£ [ HEINEIE FEE R HHEHAREE g
E g £ 3 g A HHEHEE
g HE : A HHHE L
-
Interbedded  green  CLAYSTONE  and  MUDSTONE
Interbedded green CLAYSTONE and black SHALE: iabout BO%) end black SHALE (sbout 40%);
. Thasa are in approximataly squal propartions, Intarbeds are too Thin and numerous to show individ
1 . Colors; 1 uslly on the graphic display.
H Groen colon: greenish gray (5GY 8/1); rich in altered val- PYRITE i prasant throughout as blebs end lenses up to
. canic glass; wnd biotwrbated (mostly PLAOUTES) 1 em thick. Most SILTSTONE laminse are pyritized.
Black: indicated S5 dark gray-black IN2-N3); r Colors:
generally pyritic, organic carbon-rich MUDSTONE: Green colors: yreenah gray (5G 611 and 5G 4/1): bio-
finely leminated and, more rarely, bloturbared rirbated (mostly PLANOLITES): and with common
Fine-grained TURBIDITIC structures sppaar in bath silt lwminae,
lithologies. This (€<1 mm—maximum 20 mm) SILTSTONE g Black: mostly dark gray and black [N2-3) 10 dark
layers occur throughout. They are generally pyritized whan greenich gray {5GY 471}, pyritie, vevy linely to
aver § mm thick. & ‘ faintly irregularly-laminated: common sre turbiditic
T 2 Lacghe emies wnd biebs of PYRITE wrs scattarad sbun: z = “ sitdaminated mwidstons sequances, Thess SILT.
r dantly throughout (2 cm lances #t 130123 cm in Sec- & STOMES we sboul 1-2 cm thick near the base of
z tign 1), ] wquance. Somatimas these ars burrowed with gremn
g2 Thare are fewer carbonate-rich zones in Core 57 than in - towsrd top and (or) base,
bilack SHALE-bearing cones sbove Core §7.
A calcite/dolomite-cementad, lighter gresn (SGY 5/2) SMEAR SLIDE SUMMARY (%}
2 MARLSTONE/LIMESTONE occurs in  SECTION 1, g é
2 20-40em, fi L]
P . Another carbomate-rich horizon oceurt in Saction 3, 2 g 1
e IRG 7685 cm. 3
- =1 v, 2 Bectian, Dygts 2 3,116
- 3 A SMEAR SLIDE SUMMARY [%: > 3 Lith, (D= Coeminint: M = Mingeh o
| H ﬁ ol Tuxture:
zE % sitt 3
5] B3 = é il Clay 97
g | Compenition:
Section, Depth Loml 1,68 4,110 Clay 1]
2 Lith, 1D = Daminant; M = Minor) 3} Wolcanie glass 2
> | Texture: 4 Pyrite 1
E Sand 1 1
| . S 3/ M AM 8 SCARBONATE BOMS (%CaCOy % organie carbon):
a Clay L=} L3 2,80-81¢om»=1:0.28
0 Compasition: 2.69-10cm =~ 1:1.44
i Qusrtz 1 1 3, 92-93 cm» 2:357
» Fabdspar 3 1 3, 1M0=-11em=<=1:047
T Mica <1 -
5 e | Clay 63 @
8ls : Volanic glass w o -
Paiagonite 0 -
Glauconits <1 <1
Pyrie 3 16
¥CARBONATE BOMB (% CaCDq:% organic carbon):
1.27-20em = B2018 3 g3 84 cm - 4:1.20
1.B7-B1cm==1068 4 55 57 em==1:004
LO-85em =< 14B8 4 g7 gHem =< 1017
L88-105em == 11001 poww1:7.66
1, 106=110 em == 1:0.80
3, 59-80 cm = ==1:7.20
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SITE 530 HOLE

A

CORE

98 CORED

1044,0-1063.0 m

NTERVAL SITE 630 HOLE A  cORE 100 cORED INTERVAL
] FOSSIL = FOSSIL
« |3 CHARACTER « |& CHARACTER
8 |zululz]z z| e - - EMAEE zZ|l & =
= |oY 5 =3 - GRAPHIC Ex |22 |6l & =8 - GRAPHIC (3
fg Eé il g ; £ ;_- umioLosy |, H LITHOLOGIC DESCRIPTION E E§ : ] E § Fisitrsycl 1 =N LITHOLOGIC DESCRIPTION
A HHHE i £ o
SMHEHHE 3 FHEHHE 1
= .. Interbecded grean and red CLAYSTONE, black SHALE, Intorbedded red snd green CLAYSTONE, and MARL-
o and green MARLSTONE: STONE and black SHALE:
.. Gradational intarbedding af tha following: Gracational Interbedding of the following ithotogies:
1 = Gewen CLAYSTONE: greenish gray (5GY 5/2); damin- Reddish CLAYSTONE and gresnish CLAYSTOME
= = ant; and commonly bioturbated, s {dominant): greens are 5G B/1 and YR /1, and
10T - & Feddish CLAYSTONE: reddishgray SR 4/2); more * 5Y B/1; rucs are 5YR &1 and BYR 4/1; umally
=] g common in upper 4 m; commonly blotusbated, . bioturbated; and siltstone  laminas  throughout.
= and composition s apparantly sme ax green clay- Green, gray, and red CALCAREOUS CLAYSTONES
= wane. and MARLSTOMES: in general tha core becomes
== Dark MUDSTONE ("Black™ SHALEI: dark gray IN3): wisre: Selowrsius ok Ke basi: greecs oy BY. /1
. oo o 46 thin, horlzoe - aftan: i thin and BGY 6/1; rods ara SYR G/1; and tharoughly
= wiltstane (turbidite?) lamines; and commanly (s finely [rianiSy
:g Tnminated: £ Durk CLAYSTOMES — bisck SHALES: black (N3—
Y = o Pale gren MARLSTONE-LIMESTONE: pale green BY 2/1; and often smsocisted with SILTSTONE
= 110G 6/2); mastly in. 2, 10-1E cm thick harizm Inyars. Typically, black SHALE layers are cverlain
= in Secthans 2 and 3; and fs bioturbated, . by & 1015 mam thick conrsa SILT layer,
= o PYRITE scattersd throughout.
= SMEAR SLIDE SUMMARY (%) s .
- H ¢ ' SMEAR SLIDE SUMMARY (%):
B E: § i : 3
ﬁs = 28 4 k| i 5=
- - - i D T 2,88 2,82 3,70 E x
‘s 3 = Lish. 0 = Doeminsnt: M = Minar) ] o ] Section, Depth (em) 1,120 2,66 3,00
H = Teuturs: - Lish. (0 = Darmieant; 8 = Minor| o (] o
= = St % Eld L] Texture:
=g . cuy B oW ™ © sitt B - 2
P = Compasition: 2 Ciay 82 -
.. Cuartz - € 1 = . Compatition:
é = Felcspar a =« 2 Quartz - a o«
= = Cay 58 o 13' Faldspar - < -
= = Volcanic glass < < a i Heavy miraraly <l - -
T _g Pyrite - < 1 Gy 82 s 7
= = Carbonate urspec. 30 o I Voleank glass 15 = -
E 4 =.’ Cale. nannofossils 10 - o« Glaueanite a - <1
= Pyrite T = 1
= *® CARBONATE BOMB (% CaCO4:% organic carbon): Carborate urpec. 1 - 15
= 1, 107108 em == 1:0.23 * Foraminiters = -
=B 2,87-80 cm = 78:0.08 Cale. nannofossits a 48 5
3, 118-120em = 151,04
=. 5, 70-71 cm = <1173 * CARBONATE BOMB (% CaCO4:% organic carbon):
= 5, 8687 cm == 1:0.38 1, 85-86 cm =< 1:0.28
. — * 1, 88100 em == 1:1.82
—_g 2, 120-121 cm = 14:0.41
- o L] 3, 142-143 em = 36-0.45
5 —E o = 4 14-115cm =28
= 5.38-30em = <1038
‘.5
PPl B =

0t< HLIS
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A 102 ED INTERVAL
SITE 530 HOLE A  coRé 101 copep INTERVAL  1062.0-1071.0m SITE uisb uo::sm CORE COR! i
§ CHARRETER . ; CHARACTER
® B lz,.[El= gl ¢
al = z| » > Sw 3 = GRAPHIC ESCRIPTION
E- gy H H gl & GRAPHIC = LITHOLOGIC DESCRIFTION SElEE|E| B § £] £ | urHolaey UTHOLOGIC DI
TS |EE|E E FH |5 | umolocy JEISR|E 5|2 g 3 -
o -
wS{INIEI 2|2 2 g HEE o iy =
A 4HHHE g @ AHHEE :
*ole |§ g = = ]
=1 g : Intarbedded brown and green MUDSTOME and MARL-
i STONE and black SHALE:
rodded raen ARLSTONE,
i o e MUSTOMNR: M Intarbedded brown and green MUDSTONE and NANNO-
wnd black SHALE: FOSSIL MAR E:
of tha following N ILSTONE:
1 . Red mnd green MUDSTONE: ofiwm gray (5Y 401); Colors are:
gravish brown (BYR 4/1}; oftan with thin SILT 1) Brownish gray (YR 4/1 and
taminse and faint lamination throughout: mottied SYRB/1)
ol bioturbated thioeghout. 2) Greanish gray {56 B/1 and
Ried and groen CALCAREDUS MUDSTONE and MARL- . mvm]w soan
b . 3 Light way
o STONE: bisturbated throughout, S ) ) Ligh gum i
H Black SHALE: black [N3) and olive black [5° L Mostly bioturbated mﬁﬁ; em], graded,
fi laminated and bioturbawd, and wi dark-colored MUDSTON ecur throughout,
b::dn:fwwqmlllmw MUDSTONE and TLR- rarely, these have thin sty laminas ot the base or within,
BIDITIC SILTSTONE. They are shways bioturbated a1 the 1on and hawe very sharp
PYRITE & scatternd throughout. 2 Towsr contacs,
i T Three, thin blsck SHALE units occur as indicated =5
Typical sequence (not atways completal: They are finely laminated and ssociated with cosrser,
arsrn == SILTETONE thicker (maximum 12 mm), pyritized SILTSTONE |ayars
Ly it which otcur either at the top, middle, or bottam of the
et g blsck SHALE.
Gy SHALE | Mlatubation
adiciad : SMEAR SLIDE SUMMARY [%): _
Light gray MARLSTONE o £ g E 5 g
caicarsous MUDSTONE Ibinsurhated) H § i
3 P o grvars = 3 i ii
. MUDSTONE
Saction, Dagth (el 3,142 4137
o SMEAR SLIDE SUMMARY (%): : Ligh, I = Gominant; M = Minor} o o
] 3 = .s Tuxture: .
8 3 i 3 o »
p L] Sy n
: E; S E H 'g £ Composition:
* u > Faidspar v -
- . Section, Desth [eml 1,88 3,85 540 B Pl o ®
3 Lith, [0 = Doaminant; M = Minor 1] o o i 4 Carbanats unpec, a0 30
g 4 Texture: Calc. nannatossils o o
g Silt N 0 21
2 Clay L L ” * CARBONATE BOMB (% CaCO4:% organic carbon
= Companitian; Al 1.149-180cm == 1118
2 Quartz L 2 3,120-121 cm==1:1.73
e — Feldipar 2 2 3,130-132¢m = 11:0.45
5 51:: Mica < - 3, 145146 cm = 34:0.48
=] e Heavy minersls < - = B8, 22-23em==1
E — 1 ¥ M 6B T
3 = Voleanic glass w  a 5
I .
B Pyrite 3 a H 5
= s E' Casbanata wnspec, <« 15 =
[ Cale, nannatossily - 2 -
Altured mvineral 5 - -
* CARBONATE BOMB (% CaCO5 % organic earbon|:
1,16=17 cm = = 1:0.70 -
2. B-Bem=e1083 ]
2,17 1B em - 28048 AP
4
a,
6 o 4,
8
7.
7 = |
co
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SITE 530 HWOLE A  coRE 103 cORED INTERVAL  1080.0-1085.0m SITE 530 HOLE A CORE 104 CORED INTERVAL  1085.0-1004.0m
2 FOSSIL 2 FOSSIL
i ; CHARACTER P E CHARACTER
- EMAE = > 8 |zul2el= z| g -
S HHEARHEH e uoroaic oescaeTon HHHAHARHHE R LmioLoaic osscrPTion
28]z < ] ] @ w3 [FNIEIZ] < ol g Ealz 2
S EHHHHEE $FE AHHE i |® S
=3 =3 -
HHHE T EHHHHE 4
1 Alternating olive, brown, and gresn MUDSTONE and CAL- Interbedded green and red MUDSTONE, gray SILTSTONE,
05 -l CAREOUS MUDSTONE - black SHALE, and green LIMESTONE:
- Most colar changes are gradational althaugh the frequant Two major lithologies ars Interbedded an follows:
1 - olive black (BY 2/1] lavers usually have sharp lower con 1 1) Graenish  gray (5G 81, 5G 6/1-most, 5G 4/1)
<] i racts and mary have sharp upper contacts, Thess darker P MUDSTONE: bioturbated: sometimes treaked o Ir
1.0 units are dlsg graded often with fing silt laminse st the regularly lsminated; rarely matiled with reddish
. 3 - a MUDSTONE and rarely with inclined layering and
) PYRITE n & common component o smesr dides. . pomible slump structures; and very little carbonate.
. 2) Olivebrownish  gray {5Y 3/1-5YR /1) MUD-
e Calors: STOME/SILTSTOME TURBIDITES, 1-2 cm thick
n Browrm: lsverage sbout 5 cmi; very lfinely graded and lam-
] 1) Brawmith gray and light - inated with #t laminse within MUDSTOMNE; sile.
brownish gray (EYR 4/1 and sizm fraction is generally quartz-rich, carbonate poor,
= . BYR6/1) -
& 2 o Olives: 2 Minor lithologies:
-] 1) Olive gray anel light olive gray SILTSTONE: mostly occurring in thin (1-10 mm,
2 - o I5Y 4/1 and 5Y /1) irregular layers, often with little visible structure,
z - Greera Black SHALE: fiwe finaly-laminated thin  beds
4 1} Pale groon (10G 6/2) ol (2=10 cm thick].
g 2) Grayish groen [SGY 5/1) | LIMESTONE: one bed 14 em thick in Section 1;
o 1 3) Greenish gray [SGY B/1 and light greenish gray [5G 8/1),
- 5G 61} PYRITE & common throughout and aften otcur as
- SMEAR SLIDE SUMMARY [%): g ek gl sodulen
[ B z =
2 o g st g o2 3 4 SMEAR SLIDE SUMMARY (%): g
= — EE EE =2 za= E
g S g5 2§ i 1% i el wd igi
£ E z3 E EF 5B gga g3
" Seetion, Depth (eml 2,65 4,68 470 478 L] - a0 OT% & BE £
3 Litn, (D = Dominant: M = Mirar] o o o o Section, Dagtn (eml 1,83 1921 2,41 283 2,60 440 4129
' Tenture: [ Lith. 10 = Domissnt: M = Minod O M o '] o M D
= Sand = & 1 = £ Tasture:
l L Sily n 40 48 30 = Sand - = 1 B 2 - &
4| 3 o Cay L S g 4 sin 0 2 50 & a2 3
4 Compesition: = o Clay 78 50 % 45 n 88 22
-t Cuwrtr <« 1 1 - & P
E Feldrgar 1 T - a \af Ousrtz a - 4 0 80 - 4
i Heavy mineraly < ~ - - **| Feicspar = = 2 1 - 1
cp = Clay 73 60 36 0 Mica - - <1 < =
Volcanic glaw 5 10 1 - Hewry minarals - - <1 <1 <
Pyrite i % w0 3 " 73 30 75 45 0 LI
Carbonate umspec. > 2 0 = Volcanic glass 0 < 4 5 2 -
Cale. nannotessils < 1 0 - Glaoonite < 5 <l - 1
Rafiolariam - - <1 . Pyrite B <1 a4 - ] 5 1B
Alterad mingraly 15 - - 2% 5 Carbonate urpec. - 70 5 - - -
®CARBONATE BOME |% CaCO4 % orgac carbont: ::'::":::;mh <: = ; = = 2 _l
1,87-88em =<1 ey L = i - - =
2,114 116em « 31 mmﬂm _ o - e 17 2% =
4, 85-88cm - 1:7.70 Uik - - ] - - =
8 o [*CARBONATE BOME (% CaCOy% organic carbon
1, 124125 cm = 56:0.71
2, 181-142em = 3041
3,0-1em=<1521
4,91-92cm « < 1:0.47
4, 123124 cm == 1:0.18
5. 61-62cm * J.0.57
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s SITE 530 HOLE A coRe 105 coRep INTERVAL  1084.0-11030m
8 2 FOSSIL
% § CHARACTER
g |Z.[E[2]2 z
TS|EE| L E E LITHOLOGIC DESCAIPTION
M HHHANE
B HH
& § ; = |5
O
- Interbedded green, gray, and red MUDSTONE, SILT-
" STONE, LIMESTOME, and black SHALE and BASALT.
- From the top of the core to Section 4, 122 em:
1 Interbedding of the faliowing two major lithologies;
1) Grownish gray-biuish grey (66 6/1-58 /1) MUD-
STONE, bioturbated; and irragularly and faintly
laminnted m parts.
2} Olive-black  (BY  2/1) MUDSTONE-SILTSTONE
TURBIDITES, 1=11 cm thick [sverage shout 5 cm);
commonly graded and silt-laminated; and the graded
MUDSTONE t intimately ssociated with bath black
SHALES and gresnish MUDSTONE. Often it s
difficult 1o distinguish olive MUDSTONE from black
2 SHALES,
Minor lithologies:
Black SHALE (N2): actuslly 8 laminated and biotur-
bated, dark, pyritic MUDSTONE; 18 beds.
Two light greenich gray (5G 8/1) LIMESTONE beds
. s indicated on the graphic lithology.
PYRITE Is comman thraughout,
¥ Section 4, 122 em—Core-Catchar:

- “Red” {5YR 3/4) MUDSTONE: some bioturbation snd
fault faminations, but mainly featursless; rars, thin {1 em)
dark greenish gray horizons; some thin SILT layers,

a BASALT 4 em): contsct with overlying red MUD-
STONE Is s follows:
C
ht,"‘! ffﬁ[ e

= Whita

E i = BASALT

: - g leyeny ST [l

5 Liget araw. mn_.} r‘s:'. 2

= . BASALT . -

White CALCITE vewa and

dendritic veinlets sxbending

0oyt § em into overlying
‘ ree MUDSTONE

o

B SMEAR SLIDE SUMMARY (%):

5 z

8 af 13 | i

2 = §7 > s & =

5 33 3583 & 31 i

Section, Depth fem L6 1,32 1,50 1,64 320 48 618
Lith, ID = Dosmmnenst; M = Minorl M M [+ '] M D +]
Texture:
5 - s - & - - 1
Sit 16 2 2 24 50 7 L]
Clay B4 7 78 1l 50 7 B0
Quarty - 20 8 @& - - 8
Feldspar < — 3 - - < 2
6 o oy 84 W T® W ®s 73 @
- Volganic glass 10 <1 3 3 <« 1 10
cc| <1 - - - = - -
Pyrite [ 1 3 1 = 10 =
Carbonate unspec. - 1 - - &5 2 -
Cale. nannatcisis <1 - - - <1 8 -
Unknowen - 40 ] - - 5 -
Heavy mineraks - - - - - -
* CARBONATE BOMB (% CaCO4 % arganic carbon):
1,23-2em==1:023 4.9-10cm = 8:360
2, 129- 140 em = < 1:5.28 4, 365-36 cm == 1:0.16
3, 18-20cm = 63044 CC, I-dcm =< 1:0.15
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Orientation

Shipboard Studies

g Alreration
Special Storage

CORE |SECT.

1015 ]1

FOR IGNEOUS ROCKS LEG | SITE
7 ] 5|5 |3 Iu

H
VISUAL CORE DESCRIPTION 0
E
A

Depth: 11031106 m

MAJOR ROCK TYPE — BASALT

Macroscopic Description:
Hypoc fine g ized, o phyric basalt. It is characterized by
u g di of domly oriented plagioc! icrolites with i I
White veins and vugs are filled with megacrystailine calcite. Occasionally red veins (baked
or altered sediments] are present.
The upper contact of the basalt is white and altered.

« = =« =calcite veins
—— —— = cracks or miscellanecus veins
s e =00 =galcite vugs

Paleomagnetism/Physical Properties:

Interval B—10em
NRM Intensity (x1075G)  161.304
NAM Declination (*) 1719
NRM Inclination (*) ~60.1
Vp Il (km/s) 3823
D (g/em?) 250
P (%) 17.0

g 8
2 .ﬂg
§ 5E
£ o
=]
1|63

— ~ A%l

£,

3

Orientation
Shipboard Studies

VDP

| Auteration

Special Storage

H
VISUAL CORE DESCRIPTION i
FOR IGNEOUS ROCKS LEG | SITE |g| CORE [SECT.
A
2m

T|5 smu 1]0_[? |1

Depth: 1105-111

MAJOR ROCK TYPE — BASALT

Macroseopic Description:

Hypocrystalline, fine grain-sized, amygdaloidal phyric basalt. It is characterized by a
g of y oriented pl icrolites with [ntergranular pyroxene.
White veins and vugs are filled with megacrystalline caicite. Occasionally red veins [baked
or altered sediments) are present.

e o« o+ = = calcite veins
—— ——— =cracks or misceilaneous veins
= = = o =calcite vugs

Paleomagnetism/Physical Properties:

Interval 12-14em 126-128 cm
NAM Intensity (x10~8G)  — 124,312
NRAM Declination (*) - 138.8

NRM Inclination (*} —-—— —56.1

Vel fkmis) 4,803 -

D (g/em) 2.74 =

P (%) 4.0 -—
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| Ateration

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

r]s s[aofa

mroxI

CORE |SECT.

L T2

Depth: 11051112 m
MAJOR ROCK TYPE — BASALT

Macroscopic Description:

Hypocrystalline, fine grain-sized, amygdaloidal phyric basalt. It is characterized by a
[ i of domi i d plagiocl icrolites with i By .
White veins and vugs are filled with megacrystalline calcite. Occasionally red veins [baked
or altered sedimants) are present.

= = + » =calcite vains
—— = cracks or miscellaneous veins
@ e o o » =calcite vugs

Paleomagnetism/Physical Properties:

Interval 24-26 cm 70 em 134 em
NRAM |ntensity [x IO_SGI —_ 77.97 119.801
NRAM Declination () - 2428 1188
NAM Inclination ("} — 25 -32.2
vpll (kmfe) 4.727 - -

D (g/em®) 2.65 S oA

P (%) 130 —_— —

Piece Numbar

B O saien

Ll

voip

Orientation

-

Shipboard Studies

DRV

| Auteration

Special Storage

H
VISUAL CORE DESCRIPTION o
E

FOR IGNEOUS ROCKS LEG | SITE CORE |[SECT.

1ol7] |5

Tlﬁ 5,3'0 A

Depth: 11061112 m
MAJOR ROCK TYPE — BASALT

Macroscople Description:

Hypocrystalline, fine grain-sized, amygdaloidal phyric basalt. It is characterized by 2
g of domly oriented jocl icrolites with intergranular py
White veins and vugs are filled with megacrystalline calcite. Occasionally red veins (baked
or altered sediments} are present,

« o =« =calcite veins
—— = cracks or miscellaneous veins
® e o s * =calcite vugs

Physical Properties:

Interval 41-43 cm
Ve ll {km/s) 4.924

D (glem®) 272

P (%) 12.0
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

LEG

SITE

mroT

CORE

SECT.

7]s

s)3lo

>

1]0]3

I

Depth: 11121121 m
MAJOR ROCK TYPE — BASALT

Macroscopic Description:

A red, baked or altered sediment occurs at the top of section. The fine-grained hypo-
erystalline basalt has a glassy upper margin which is overlain by rounded fragments of
red clay and calcite. White veins and vugs are filled with megacrystalline calcite. Occa-
sionally red veins (baked or altered sediment) are present.

e+« o« =calcite veins
= cracks or miscellaneous veins
® vs v ° =calcite vugs

Paleamagnetism/Physical Properties:

Interval 14—16cm 104 cm
NAM Intensity (x10~8G) — 109.905
NAM Declination (¢} - 105.6
NAM Inclination [} - 9.2
vp Il (kmis) 4.850 —_—

D (gfem®) 272 —

P (%) 120 ==

Graphic
] Representation

[ a1

Oriantation

Shipboard Studies

VDP

] Atteration

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

LEG

SITE

CORE

SECT.

715

slaln

H
]
L
E
A

1|o]s

Depth: 1112-1121m
MAJOR ROCK TYPE — BASALT

Macroscoplc Description:

Hypecrystalline, fine grain-sized amygdaloidal phyric basalt. It is characterized by a
g of y oriented plagiocl icrolites with i lar py X
Whita veins and vugs are filled with megacrystalline calcite. Ogcasionally red veins (baked
or altered sediments] are present.

= calcite veins
= gracks or miscellaneous veins
= calcite vugs

s ae 0

Paleomagnetism/Physical Properties:

Interval 58—80 em 90 em
NRM Intersity (x108G)  — 105.905
NRM Declination (*) ot 105.6
NRAM Inclination (") — 8.2
vpll (km/s) 4710 il

D lglem] 2.66 s

P (%) 13.0 —
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Shipboard Studies

| Ateration
Special Storage

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

H
VISUAL CORE DESCRIPTION ?
E
A

|Iu|3 Ia

7]5 5 |a|n
Depth: 1112-1121m

MAJOR ROCK TYPE — BASALT

Macroscopic Description:

Hypocrystalline, fine grain-sized, amygdaloidal phyric basalt. |t is characterized by a
g d of domly oriented i icrolites with gr P
White veins and vugs are filled with megacrystalline calcite. Occasionally red
present,

Y 3
veins are

+ = =+« = calcite veins
= cracks or miscallaneous vains
® & & o =calcits vugs

Paleomagnetism/Physical Properties:
Interval 57 cm B1-83em
NRM Intensity (x10~9G)  @8.739 =

NRM Declination {*) 147.9 2=
NRM Inclination (*) 59.3 -
vp Il {kmis) e 4678
D (gfem?) - 267
P %) — 130

0€s 4LIS
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5308 HOLE B CORE (HPC) 1 CORED INTERVAL  0.0-24 m SITE 530 HOLE B CORE [HPC] 2 CORED INTERVAL 2.4-68m
2 FOSSIL B2 FOSSIL
2 \IE CHARACTER ) E CHARACTER
<
R EMRAE g z| e g |=z.lelTal2 z| w
e 2% = gl g GRAPHIE e |22 HIE ole GRAPHIC
TS ;s % g z - B LITHOLDGY LITHOLOGIC DESCRIPTION V5 =§ E % i E E LITHOLOGY LITHOLOGIC DESCRIPTION
w3 ™ EI5|2|8 =l 2 2 g IR Bl = 3 2
z |E 4 5 g = = » o
» |8 |E1EIE]|5 H F |8 |3 g g% E §
a HEIEIE 5 ; FERHEIEE 3
==
il Ll =t || |« | sevan
. DIATOM-FORAMINIFER-NANNOFOSSIL  MARL  and 1 “ = FORAMINIFER-NANNOFOSSIL-DIATOM MARL, SARL,
10Y 5/4 00ZE: —I—l i and OOZE:
= Cotor is varisble but within verious shades of olive and —4 Color i variabin but mostly within vatious shades of
g ol wlive griry. = | alive and olive gray,
2 Nanngtosils fairly conaistent component t 20-30%; 05 = Most units are structureless with some bioturbation
” ; . amounts of foraminilers and diatoms are variable, —H i - Tov 54 {mostly chondrites) There is one groded dark unit as ,
8= All wnits are sssentialy structureless, 1 !_|‘ -l indicated in tha *Ssdimentery Structure”™ estumn.
s |2
E b g 1oy 672 SMEAR SLIDE SUMMARY (%] ::. ' SMEAR SLIDE SUMMARY (%)
=l | £3 I 3
g é g 3 23 &3 i 10 = %3 e £ 3 P
£|35 e & i By 28y 35, BEE:
i 1 £ 25§ 333 338 3:3
£l G2e 238 23 - Saction, Degth (e Lo 117 1 213
A Section, Degth lerl 1,2 1,20 180 2,10 ©CS 07 42 Sl W) LT
] Lith, (D=Desmingnt: MaMingrl M D o [+] o [ 5Y 6/e 10 2 - 3
2143 . Toxture: — silt R S 51
—_— tow 2 10 5 Clay 0 =®» - 4w
4 e &% 80 s el 1 Cmp?[ﬂm: 4 ; B .
Clay 80 40 0 20 30 & 10Y 412 o leispar a . - -
Camposition: 8 Mica 2 ~ = =
- Quartz <1 <1 <1 - - Z Heevy mirarals - - - —
B Clay 40 34 8 8 18 = 2 . % B 18 a3
Glaucanite . o - - - =3 B e it = ] a o
1ex:4R Pyritn a - - 1 1 c H * ,;"'“"".u o z = H 3
il . rivE Carbanats unspec. 15 15 - 0 0 3 Carbonate " 4 s 10
’ Faraminifers 4 15 45 1 R 107 6/2 Foraminifers ® o
Cale. nannatossih 30 » 30 20 30 3 Cale. nannatossils E 2 3o 14
& s Distoms 1 60 40 -3
Distorms 0 ] 1 30 40 Radiolarians <1 L) = £t
Radiolarians < - <1 - < g g splcubes « a - «
Sponge spicules <1 <1 <1 1 1 B|E [ Silicofiageliates a a - <«
Silicofiagellates - - < . < 5|8 . Plant dubris 1 < a L
Plant debris 1 = - = a ; £ Opsues (=amarphots
g organics; - 5 - 2
* CARBONATE BOMB {% Cal0y:% organic carban); - 5 - Feren
1,88 em < 62:1.33 - 10y 42 _EE ;g £
2,52 cm = 38:241 Egg EE" §Eg
255 23§ 388
lad Section, Depth (emh 315 343 380
~ — Lith, DeDominent; MeMines) D L] 1]
-l Texture: . - 1o
= Sand
3 -y "l St s s 80
= . Ciny B
.y Compeaition:
T Quartz 3 % -
= 10V 672 Feldspar - 1 -
= Mics = {: <1
= | He mineral =3, < =
15 Cy ® 15 2
= Voleanic glas - <1 <1
cec E:mm (; -: (:
AGIAM e Y| it
= Carbonate unspec, 15 13 5
Foraminifers 10 a0 20
Caic. nannatoii ;g :g :g
Racliolarians €@ <1 i)
spicules 1 <1 1
Silicofingellates <1 <1 <1
i < - <1
‘Opaques (=amorphous
arganicsT) B 4 -
* CARBONATE BOMB % CaCO5:% onganic carbon]:
1,70 cm = 31:3.78 2,70 em =41
2.55-5Bcm=4:564 3 70 o < 55:1.99
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SITE 530 HOLE B “ORE [HPC) 3 CORED INTERVAL 68-112m SITE 530 HOLE B CORE (HPC) 4 CORED INTERVAL _11.2-156m
2 FOSSIL g FOSSIL
« |E CHARACTER o ; CHARACTER
g |=z.fzT2Te z| = g |l=.l2]% z| »
5 = - (-1 = ©
EEHHEE | B | Ehee LITHOLOGIC DESCRIPTION TEIEE|E| B 2 ElE | jShame LITHOLOGIC DESCRIPTION
B3 @l 3 " Sl=nm|z < ol b k2
@3 =Nzl g il¢ i g ] 23 = 50214 gl I g
A E Els HE gl 5 g
c (5322 N HHEE HEH
=] |z ) 3 = - Z|a =]
r":j"_l:.l. ! | vz
o o FORAMINIFER NANNOFOSSIL DIATOM MARL, SARL, i iy ,| | Y EM DIATOM NANNOFOSSIL MARL and OOZE:
=] SY 212+ BGY 81 nd OOZE: ) ctin Bl RR T sY s e the pe i ils of 3
i [a) Calor is varisble but generally within various shades ol =4 | _ major Hthology imaar slides
= = alive and alive gray. Darker colors are mars distomrich el fl Diataes = 13%
_': | sY a2 {=SARL or, rarely ooze). The dark layers are cften graded 0.5 | e £ 1 0¥ 82 Nannatossils = 52%
= (~TURBIDITES]. =~ Clay = 42%
4 H— . Fuw of these Hehologies are oozes and mast are SARL. ¥ ,—‘“‘.J_.a_ = ovar Eu79%
— PR e MARL, and SMARL. L~ el I - Theret it lithalogy is NA 0SSIL DOZE.
ol iy H Good sxamples of dark, graded (urbidite?) layers
10Y 54 L~ i L .
Average of & smear stides: = [ BY 404 i) = eg. basa of Sections 1 and 3. Graded units ar com-
= Clay = 31% LR S e L manly Biorurbated at thelr top, and laminated at their base,
Nannofousils = 23% e | Colors mostly within shades of olive and olive gray.
10GY 52 Distoems = 28% = 11
Tl E-gmm ey = SMEAR SLIDE SUMMARY (%:
x - 1] | " =
107 312 SMEAR SLIDE SUMMARY [%): . L] I i g
- = = & P i iy = £
[ 1ovan i3 3 e | — rover 2is £ g M
3 H 3 :.§ T:S T il azd &aw § a23
" ggg §5 § 5__§ Lg = | 1oy 72 Swction, Depth loml 1,09 1,133 2,80 3,100
i TE Z®T Z 088 zo - .i__l__l__l Lith, (DeDominany: MeMinad D [} o D
E 1oy &2 Seerion, Depth femb 1,70 1,80 2,35 2,08 3,106 5 1J-_h e s Tenture:
2 Lim. (D=Domnst; M-Misod O o G} o o g z i Byl By | Sand 5 80 - 5
oy X exture; F el Mol | Silt B0 35 20 80
H Sand 3 1 2 510 5 o el iy
o g it @ a4 50 80 0 55 T | Cy 15 5 80 15
£ 2 Cay ® 55 48 B/ W 2 = Mgt ol Compictie
3 Composition gz ~ 'L....I..-L.J . Quartz - 57 - -
S (& . Guart 4 1« oo - 3 ; 2= A, iy | Faldspar 1 g -
2 % % | - - - - <! i vt O Mics - 1 - L3
5 Mica = - < = o S | i et iy ’
[ . T ; gt Rl | B Ho Inarals = 2 =] oy
§158 — Cluy % 4 3® 1 10 3 5 ] o Byt Vo o itads
g Volganic glass - <1 - 10 & S gl 10762 Clay 10 2 = w0
LR an Glauconite > <l - <1 <1 E 5 4 |. Voleanic glass 10 1 - %
@ |, 5Y 414 Pyrite 2 1 - 3 6 3 e Gimcoiite 1 e = 1
& & Carbonaty unipec. B 15 5 4 5 £ E | Pyrite 5 10 1 2
8 5Y 372 Foramindfar 3 3 5 1 5 z 3 . A Byl 1
2 Cale. nanntfossils B 15 &0 B a0 E -i._L-_I__‘__J l Carbonate unspee, 5 = 10 -
i Diatoms 45 20 <1 40 30 = i 14_ il Sy | Foramminifen 5 4 3 [ 1
Fadiolurians 1 <1 <1 1 3 b | Cale. nannofossily k] 3 W &
10Y 62 Spongs spicules 1 <1 <1 B - & = ! Bl | Diatorra 15 7 - Fil
Sitcoflagulam 4 9 9 - ' 2 E kel Radialsrisnt R - -
ant debris = <1 = - :
- Amorophous organics? g = W ¥ = 4 _I_:J:j | mm‘n oo - -
Y — - - -
SGYS w CARGONATE BOMB (% CaCOy % organic carbanl: it B Piant dabri 1. - 1 -
—— 1,B5em = 24 i Bas I CARBONATE BOMB % CaClly-% organic carbon|:
2,86 cm = 34:164 | B ¥
3 | 85 cm = 34:1, 3 po s 1. 7580 em = 6:2.68
o 3, 86 cm = 12 e, L 1,85 em = 14:2.17
2 110an=80
10 472 t—l-:-l | L 3,110 em = 32:3.10
. i Sopyed | | 10Y B8 3, 85-B6 cm ~ 34:1.64
o MNote: Cors 5, 16,6-20.0 m:
gl e No recovery,
L.J.. - |
svan R
D o L ! B
o o Bl | | toven
oM Ami 4 = 0¥ 412
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530 HOLE 8 CORE (HPC) & CORED INTERVAL 20.0-234m SITE 530 HOLE B CORE(WPC) 7  COREDINTERVAL 23.4-278m
g iL ; FOSSIL
g CHARACTER « |& CHARACTER
o« @ z| » 3 l=.12]2 z
EH HEE 2| & | cmamac LITHOLOGIC DESERIPTION = 22| 2 i i g £ | onamc LITHOLOGIC DESCRINTION
“21: g z 5l 5 UTHOLOGY [, " L E ElE LITHOLOGY | -
A HHHHBEE T HE A HE R £ FHE
AHHHE s S RHEHHE +EH
g |2]2]2|3 B s |2|z]l={B 3
- B
] L) g e By s DIATOM NANNOFOSSIL
R o] DIATOM NANNOFOSSIL DOZE and minar MARL: et Bt el e MANNOEOSSIL OOZE dnd u
A 2 . MARL pis NANNOFOSSIL DIATOM SARL:
| G {From 0—80 em in Section 1, and possibly more is probably BTt iy Oois is white (5GY B/1): and marl & light olive gray
Srifiing ld debis loat from Care §; from Seetion 1, 100 em down, the S o2 s white :
-4 breccia 3 bl Byl Ty 5GY O/ 5Y 5/2),
0, vedimont looks undssturbed. sy oy | bl dewbid G0E wd WARL
05— o There are ieveral units grading from lighter DIATOM os _L_I__L-L. . I:Mll\:::n} s seversly
i ¥ 'JME%S:t wﬂg:f: n:. ‘u::rou-mnmmrssn- _L‘J“_J_'l‘_ L] tn Section 2, 035 cm, iv a DEBRIS FLOW fsee Care B)
1 0° - Most lithologies have colofs within shades of pale olve 1 J__J-J_-i—_ zu;-:mrm and waried Bthology of MUD, MARL, and
g to alive gray, o S Sy N
| 5GY 8/ = Snotion
e Py Sevaral Tones have wwcellent preservation of buriows RIS - Widnrcdtagi ‘Nmnoros:'nfgr:b;e E?zzl
N e T L (Chandrites snd Zoophycesl; especially Section 3, 80— e e Rt graced turbitites
WoERS A . 100 cm), * L 5Y 5/ MARL SARL; thrse becoma mars faraminifer-rich towand
e H-, | g, L 0F 3 ek i b st iganst 1 'L_-t'l‘i_' base with several pyritic, quartz-rich laminse,
= Wannofossls = G4% e el R SMEAR SLIDE SUMMARY [%):
J_.J..." 10Y B2 DHatoms = 16% T
Clay = 12% ] 5 i i = -
g W pe & == | i 2 3 i
4 - g s %, B §5_53, &¢
iy e SMEAR SLIDE SUMMARY (8- 2 Al g; E‘E 'Et 25§ 354
[ 1= B 2 | 35 385 d3f588 23
8 = A LI .
z L 3 = Secton, et L 165 231 260 39 3,80
z Tikgesd 10¥ 82 ={] ! Lk, (DeDominant:Mebtinsd B M M D D
F1 e 2 L] - 5Y 612 Yecctuns:
E Pt 8 vl Sard - = 1 W 5
- | | £ - . e
g 3 2 ;__L‘.J 107 572 Seetinn, Depth Lol 1101 1121 1,148 3,130 g 5 2 “\J—-HJJ-L— E" : ;’: : 20 40
_E ¥ J__l__‘ [ Lith. ID=Dominant; MeMiren D 1] o oW S 'L_ f l';-:mhm
;E g : L N —— Texture: g k : o [ _ w0 , B s
2[5 A Sand = & = 2 el Feldspar - 2 = 4 -
= — Silt ER- T ;4 —~ - ' H N
g L, Clay - a0 70 a R A [ Mica - ; s =
3 ; 1 y Heavy minsraly - -
2 Lo e ‘ 1 A v 3w R
(3 iﬂ E:;:. & . - - e | Volcanic ginss a < - 3 -
g a 0¥ 62 W% B = A Glaucanite - 5 - - <
: prtd oy - i - 4 1 - 1
S - Volcariic gl K = = - _ - | f . Pyrite
e Giawconite a -« Ha oL Carbionste unipec. 4 2 n - 1
R il i & S By Foraminifen 2 4 2 10 1
A= Pyrite 5 3 < < [P 5 aid )
= 4| Cale. nannofosily ™ s 40 40 30
.J..__L Cartanate umpec. - & 0 4 T | - - p pod 2 x %
[ Sy 107 772 Foraminifers 5 40 3 < gy £ —aTau] i R.-dlmohnim i i i \ e
I Calle, nannotosils o 0 52 @, 3 L~ - 4 5 2 2 p
= = Diatoms E R R L R s Bl . 107 4 Spange spicul s o F A -
=] Radialarians < <« < - B s o | aibt:llaw"m 4 ¢ o ?] L
3 At Spange il 3 1 < - I ,-_v_‘-' 4__,|__'_1 ant debris
L Silicollagailaes = <1 <1 <1 - P Y Oy | *CARBONATE BOME (% CaC04:% organic carbon):
L o e Plant debes o« ~ = 4l e 1 3
—u ce| e o 1,63cm=78
= £ fam ~ A 2,50 cm = 20.0.79
A *CARBONATE BOME (% Cam: % organic carbon | B 3, Mem = 333
=] | |- V. W05 e - 23:3.27
. . 2, %8 em = 61
i';.: - 3 126cm - 77
J..'I"A. SGY 81
AGlaM Cc ot

60T
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SITE 530 HOLE B CORE(HPC) 8  COREDINTERvaL 27.8-322m SITE 530 HOLE B CORE(HPC) 9  COREDINTERVAL 322-366m
H FOSSIL o FOSSIL
« |5 CHARACTER iz E CHARACTER
- EMAEE e 8 l=.2T3 z| =
s2lEl = Bl & wl=z|d
St Eé £ E HE LnATLe LITHOLOGIC DESCRIFTION - gg g g 2 § Eir el LITHOLOGIG DESCAIPTION
w3 eI §| 5] 3 g =l g 2 wd SN2 < a g 3 s
A = R HETE LR E
2 |&8|4 ] = la |= g glz =
= |2]2]|&]|a8 5 |2 z|& 5
2 ' oo
A e Bracciu
| = Varicolored MUD, MARL, and DOZE CONGLOMERATE - T, Ll p=B DIATOM NANNOFOSSIL DOZE AND MARL:
and CLAYEY DIATOM O0ZE: AVl ! = Dobris flow layer occurs at Section 1, 26-40 om of
| A Fram Saction 1, 0 cm—Section 2, 32 em thera it vari- 3 | many lthologies and of many ealors.
% colored, MUD-MARL-QOZE CLAST DEBRISFLOWIT =) Colars of most lithologies are within varkous shades of
05 | 2 depatit with 8 NANNOFOSSIL DIATOM OOZE matrix 05— == alive and olive gray.
(= [matrix supported]. There 4 & tendency for imbrication e B - 0¥ 52 Thars are severs| graded, darkes turbidite layers. Thay
- 00 and paraliel alignment of clests, but some vertical, Clasts 2] | are bioturbated at tops.
] > wery variatile in sire andl compasition ranging from <1 cm 1 i = Lightar cores unually contain same fiscks and streaks of
= o 20 em or more in maximum long dimension, mastly of _L_|_' | FeS,.
| % the  miusd-mrt in sdjacent [t By
10 e, sk R SLIDE SUMMARY [%):
g From Section 2, 32 em—Core-Catehar: 1’_{_4__ ] 2 SHEAR ZLIO MARLIN:
DIAT ZE (SARL); fight ol BY = = 3
| =8 sr_;lnm OM OOZE [SARL); fight olive gray b, A 10¥82 i § 3
1117 . pa | 1EIaN
1115 SMEAR SLIDE SUMMARY (%I z - | z3 a§§ 28 aii
& 2 = S S
: | e 3 2% 2 o, | Seeicn, Oopth lomd Li8 168 L4 2115
2 SE ¢ E e | Lih. (DeCominmcMeMind O D D D
‘) .’.E § Sa Ml S Textuse;
2 | = 33§ iz 3% £ - | e Sand w2 - 2
s ;
E Section, Depth lem) 1,120 2,70 2,137 % i -.,:-“'4_4 z‘:‘_ ?g g _- :
S ] L. (D=Domieant Westiverl D o o F . =5 I Composition:
P Texture: e,
2 iy Sand a 2 10 e Cuarts = <1 i a
| . 2 i, Hagi 5Y 42 Clay 6 1 2 2
Silt 68 8 66 g i iy Volcsnic
k] Clay 0 5 | glans 1 - - 2
. e - Glawcenite - €@ - <
i I Composition g L
& |: et 3 . | Pyrite 3 1A E
-y % Clay B 0 34 _'_._‘J' . Carbonate unspec. 5 12 7 ]
E i 4 2 = S e ‘ Foraminifers 1 5 i a
Cluveonite a - - ~Al | L Cale. nannofossi 0 0 8B 0N
o Pyvite \ 1 3 e 107 62 Dimvams a0 u 3 2
| b ok i 5 £ = Radiclarians < 1 <1 -
A il [ Sponge spicules - 3 2 1 a
Y8 Fovaminifers 2 - 1 o Ny &
3 S el 56 5 6 .|._I' Silicafiagellates < 1 <1 -
. " 1
| :"ml 5 51‘3 “: a _|_"' i 5Y 5/4 Plant debris <1 <1 <1 <
! "’“"";:“m R J_j #CARBONATE BOME % Cal0:% organic carboals
Silicaflagellates a 1 1 i : ‘;:"" 5 39:?2.51
.| Plant dabieis q - < e lam cc =4 | ’-;hr::-‘;
" Amorphous organics? - 2 - 2, 110-120cm = 15:1.78
3. 14 cm = 24:285
| *CARBONATE BOME (% CaCO5:% crganic carbon]:
| 1,71 em=11:3.21
4
- I
FMjam
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SITE 530 HOLE B CORE(HPC) 10 CORED INTERvAL 36.6-41.0m SITE 5§30 HOLE B CORE(HPC) 11 CORED INTERvAL 41.0-454m
& FOSSIL 2 FOSSIL
G § CHARACTER i g CHARACTER
8 lz.lzl= ; z| = 8 lz.lel2 “
R HE 2= GRAPHIC e B2 1 gl e GRAPHIC
'5 £E|% g | E ¥ LITHOLOGY N LITHOLOGIC DESCRIPTION (B :E % § E £ E LITHOLOGY b LITHDLOGIE DESCRIPTION
g2V 5|3]8] |®]% g E N HETE HEE
- |8 |5|Z|5]|% g = g Zl515 E g
= |2l2)|2|5 EMHEED B
TN E T -
ﬁq*_ ] _ ! BY 412
Varicolared MUD, MARL, and OOZE CONGLOMERATE: 1 |
: and NANNOFOSSIL OOZE and DIATOM NANNOFOSSIL 2| DIATOM SARL and DIATOM NANNOFOSSIL DOZE
[ 002E: &g wrt MARL
Section 1, 0-B4 em are varcolored, varled (ithology 8 In Section 1, 20-50 am s varkolored MUD-MARL
0.5 musd-marl clests whieh arg in @ matrix-supported detisflow — CLASTS i & matrix-supparted deteris flow bed
] | - layer, Chasts are up 10 7 cm in diametss. NANNOFOSSIL 5 Three (3} graced turbidite fayers are predominantly
5 4 L OOZE and NANNOFOSSIL DIATOM QOZE: kS DIATOMS and MUD fclay plus quartesin) = SARL
| "'..,1—_|_-i Thres (3] graded turbidite lnyart are within darker, Thete ars mostly mussive but bioturbated st thair 1005
] gl | ' o] sien NANNOFOSSIL DIATOM OOZE and DIATOM NANNO-
-v‘-wl\-"‘_-t FOSSIL OOZE (A 1. SMEAR SLIDE SUMMARY (%1
10— = ‘L.l. Most units, including turbidites, sppear 10 be masive. - - &
q;‘i'J. o i Lightercolored  NANNOFOSSIL OQOZE have small E £
B L.I."“_l.'i-_u. S straaks and flacks of PYRITE, | § E . E EE
ST T ’ . . -] sY 4/ 528 838
S S g 8 SMEAR SLIDE SUMMARY (%]: 5 o
Aot | 0¥ 772 z oY 872 Section, Depth lem| 1,100 2,50
e R e 3 T 38 x . Lith, iD=Demninent: MaMinee] D o
-L'I'_L.'I'_J.."L [ 3 _E .g s Texture:
S Bl Byl . gg i, EE E g | ‘T"""' Sura a3
F2 s o I~ = i
-] - gl : b1 Siir 57 85
2 ot .L_""i | 10y 62 538 2% 23 3|3 r Clay 0
& ] ol ad Section, Degth (om) 1,88 1,130 2,80 = Campotitian
£ = -, -1 Lith. (D=Dominane; Metinard D o o £ . Quartz - "
BY 82 g !
= =1 | Tuacture: Mica = 1
E =] = Sand 1 - 1 10 0
2 Silt 48 4 B4 Vel a <1
L alean gl
= =N Y4 Clay B 9§ 36 sYan Glauconite <« 1
LH I o | * Campasitian: = Pyrive k] 2
- Quartz 1 - 2 o Carbonate unipec. 2 8
e 8, | Giny 10 TR - svsr Foraminifers 5 1
L] Woleanie glas 1 - - — Cale. nannoiosils &0 a
4] Glauganite - - < Dintoms a0 3
.-\_,:-:J_ ] e Pyrits 1 <1 2 | o0y 4 Racholarian 1 1
] Carbonate unspec. L] 3 B Sponge spicules 5 2
o Foraminifar 2 2 | Silicoflagetiates < 1
M ] | Cal, nannolossils s w0 2 | Plant debris Q i
= e BY 4/4 Diatoms. 33 <1 50 I
] — Aadiotarianm 1 - 1 [ SCARBONATE SOMR (% Calilly: arganic carban):
ez ] BY 42 Spcage Rl ! = a | 1 1, 10.em = 13:3.87
< —H Silicoflageilates <t = 1 | 5Y 412 2,61 cm ~ 79454
o, T Plant debris - - 1 [T 3, 30cm - 4369
~I ] 10y 62
== ‘ | SCARBONATE BOME [% CaCOq% organis carban) L aﬂm
3 ~r Ll 1,87 cm - 21:343
] | 1. 117124 cm = 16:1.51
-\{-" 2. 18¢em = 6O
L~ _U_._.L | 3, 74 em=5:382
SN
o= =]
] sy az
AP CM cc| L~ ]

0Es 4.LIS
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13 CORED INTERvAL #98-542m
4-40.8 SITE 530 HOLE B
12 CORED INTERVAL 45 iy =2 e
530 HOLE B A - os
o FOSSIL w & ;
e CHARACTER § MBI EE 3 g GRAPHIC LITHOLOGIC DESCRIPTION
g sle i LITHOLOGY
g 5... 3% 8| & GRAPHIC LITHOLOGIC DESCRIPTION it =§ o g i E § £
1 HEE El £ | umolosy s HEHHE g g i
S AHHH N ! @A HHHE
£ 218 : -
; § z HE = o Vaticolored MUD and MARL CONGLOMERATE and
3 MARL, MUD, sl SAND.
g Varicolored MUD-MARL, and ODZE CONGLOMERATE; i Am N
{ " avton 1 0.0 MU MADL oy a b MARL CLASTS ceeuring in & highty désturbed mud-flaw
ion 1, D—60 om is varicolored, 2 .
Y mlsl.:ﬂ:l[ﬂitﬁ debris flow; makimum clag 20 em o" d.mln .:.hm_“ e
g in dismeter; clasts are mummlmmdﬂun_ud. 5 I uen _sm S LTS
e . a3 RANNOFOSEIL WAL 30 it In Sactian 1, 100120 em is DIATOMNANNOFOSSIL
— C of debris-liow materisl of NANNOFOSSIL MARL arad | s s "
= DOZE, snd SARL. 3 Feoum Section 1, 120 em—Section 2, 13 tm are o di
=l Ml ol a5 O St conm eomidi ol ¢ 15 0w s v turbed mixture of debris flow deposit, NANNOFOSSIL
o+ ““MWWMM"“'W‘@ DMTDMSAWN'-IC o p+ MARL, and PYRITIC GUARTZ SAND.
g Dmm I Mﬂ Sonumaton o i At Section 2, 14-15 om i FORAMINIFER SAND.
S - e e At Secion 2, 15 em—Section 3 are imerbedded
2] 00 FORAMINIFER NANNOFOSSIL MARLS (lightes color)
A SMEAR SLIDE SUMMARY (%): 3 FORAMINIFER NANNOFOSSIL MARLS (e colo)
‘-‘t- § 3 which are often bioturbated.
: :‘: ié |- [ &Y 6/a SMEAR SLIDE SUMMARY (%):
S . - a3 ;
= : 5 -
55 ~ @l
2y - Sactian, Death lemi 2,143 =+ 5 E
§| g =] Lith, (DeDaminent; MeMince) D ;& i
: Texture: H
Vv : 5 14 30
g _._- i 186 1,113 2,
Ii 5 = _VL:' | 55 E 2 Saction, Deoth femd ; M o o b
E ] o L ) Lith. {D=Dominant. MMinor)
= ; 2 = | Cloy £ g i ' : . 5
g 3 o Comnpasition Z I3
2 : -;.;: Clay n = ; o 0 2 » S
Y] | By arm Valcanie glass 5 B |52 = ¥ 4 o $
r‘-‘_‘ ] Glawconite <1 § = .
1 ] Fv | e : - Quartz 40 1 1 <
- L Carbonate umspec, 3 j I | Quwr : § 3 <
. = =] | Foraminifers ‘: i, i : - - ;u
;\.F s N Cale. nannofossily e r——— ~ l Cuny 20 57 :? X
= -U'-L | . I ! "_l_’_ = Waloanic glass 5 = g s
o —— Radiolarians 3 = o A ¥ o b =
] Sponpe spicules —f I I.d:«“ M ! = -
= | Silicofiagellates < == Pc:, e 3 ! =
2 ,_“'- % = 1 FE 15
] = 1 : i i:|— - I Foraminkfars 3 © o o
= == = nannsfosslls
gl SCARBONATE BOMB 1% C+C0; % organic carbon) 3 o | G o Powom o=
3 ~ oy | | 2,78.-B0cm = 7:453 : ey Omone b s ® ::
g e 3,29-31cm 11481 l:'-. 3 R ] <; :: f
J :-w 1 | == Silicoflayelintes <i <
- ol
B2 o N J—g | ® CARBONATE BOMB % CaCy):
= " -
1= | 1, 110-113em = 22
= == 1 J 3,20-22cm - 40
LGice o == 1
AGLAM




SITE HOLE B CORE (HPC) 14 CORED INTERvAL 54.2-586m SITE 530 HOLE B CORE (HPC) 16 CORED INTERVAL 58.68-63.0m
= FOSSIL S FOSSIL
& |E CHARACTER “ E CHARACTER
g |2
8 |zu|2]2 z| 2 8 |zul2]2 z| 2
1 EHHE 2 g8 | Sopme LITHOLOGIC DESCAIPTION A g E g | onsmnc LITHOLOGIC DESCRIPTION
Elam|z| 2| % gl & 0 3|28 2 < Sl & 7
o= = 51218 al 2 = g2 H ul g
= |5 |3]2|E i £ |E |2 @
=l || 2|5]¢E a SN ERHEELE ;
s [2]2]|3|a = |2 HEB
I —— Varicolarsd MUD and MARL CONGLOMERATE ard of e
MARL: supported debris-flow depotit bagun inSection 3 of Core 14:
r Mainly NANNOFOSSIL and FORAMINIFER-NANNG- Matrix is NANMOFOSSIL DIATOM OOZE | ~ squal
- FOSSIL MARLS with several darker, more DIATOM hort. amounts of clay, distoms, and nannofossils. Clast see Is
oS 1 r | BYSE roms  INANNOFOSSIL DIATOM SARL). Varicolorsd s wvery varioble from 5 mm—40+ cm, with & most common
2 dabris-flow deposins as inglicated; manimum size of clasts sire in rangs of 3-10 em. Clast lishologies inclistte cal-
= s at least 40 cm, careous and wlicsous OOZES, MARLS, SARLS, MUDS,
1 : | = - 1 rare sandysilty clasts, and rare SHELL FRAGMENTS.
-, <] [~ wvr4n SMEAR SLIDE SUMMARY (X): Clasts aro variously comsalidated, but all sro relatively soft,
] | | savan . Clart shace Is mastly sub-spharicsl, sub-roundad 1o well.
10— AL of 1R I 3 § 10 * rounded, elongate with a dominant AC sxis ratio 2.
i_l." | - BGY 71 g 2E E -E - Clasts are in varying stages of disintegration and smoaring,
] 3 £ =2 z
i 1 ; E 25 B3 ; - p_@
'L'J-J | 2 z Some clasts are in contact, but Moit are Metrin-supported.
.I_J"'.l Section, Owpth (ol 1,110 2,80 3,80 g Rough paraltel atignment of dasts [parallel —stratification)
.I_J-..l | i Lith, [D=Oominant; MeMinced 0 o D £ 5 with soma imbrication.
Texture: =
= '_I_i_l Sand - 2 5 & SMEAR SLIDE SUMMARY (%)
L | i 0 58 42 Zz . E
= Clay 50 a0 53 3 -
i": | SGY 61 itin: g § g
-3 -1 L Quartz 1 1 5 8 £ § E g
. Fase - - g é 520% 3
H I =t % % 53
-3 2 J sven Volcanic ghea 1 oa  a 2 Section, Decth loed 108 2,82 213
E | " Glasconite = a A Lith, (D=Deminsnt; Mbince) M [}
] s Pyrite <1 2 3 Toxtura:
| 5Y 874 Carbanate untpec. 8 @ 2 Sand 2 1 ]
= ; + Faraminifers 2 1 - silt T
a | 107 712 Cale. nannofossils ®« - owy o 15 20
£ 3 | [ svee Distams ¢ m 3 Composition:
g LR Radiolarian 2 3 1 . Ouartz 1 4
: Spongs tplcules 2 2 5 s{f g Fi 16 3‘]
Silicoflsgellates 1 1« relcan - -
1ov 3 Plant dabeis a a o« cc G e Gloueonits - - @
AP [FP ] e g Pyrite 1 1 2
LT *CARBONATE BOMS (' £2C04:% organic carban]: SSons g : 3 2
1, 103106 em = 47 oraminifers - =
b4 2.80-82cm =33 Cafc. nannofossils % o« -
w8 3,27-39 om - 53:1.67 Do il -
3 i Radiclarisns <1 1 1
— Spangs wpicules <1 1 3
3 2 Silicofiagellates 1 1 <1
=1° Plant detsris <1 - <1
2 Silicaous debris - 35 -
o
=
=]
o
g‘?
2
= e
EMcM Lz,

EIT

0€S ALIS
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SITE 530 HOLE B CORE [HPC) 16 CORED INTERVAL 63.0-67.4m SITE HOLE B CORE [HPC) 17  COREDINTERVAL ©74-T18m
g FOSSIL o FOSSIL
™ § CHARACTER i 5 CHARACTER
N EMARE zle M EMAEE z| 2
€ 2E|x gz 2l & LR LITHOLOGIC DESCAIPTION A HELE 2| B Snamic LITHOLOGIC DESCRIPTION
w33 HHHBEE 8 N HEEH IR REEY »
H E : |5 |2 - oy =
= E z - ; |8 |= gz E ;
A HEHHE s |2|2|2(5 E
%
& Varicolured MUD and MARL CONGLOMERATE and Moderate ofive brown [5Y 473) CLAYEY DIATOM DOZE,
= CLAY DIATOM ODOZE:
= In Section 1, 0-82 em s & continuation of debris-low SMEAR SLIDE SUMMARY (%]:
2 depasit begun in Corn 14 [total is -7 m thick]:
3 Belaw Section 1, 82 cm, [s olive gray CLAYEY DIA. 05— g E
& TOM OOZE [SARL) with irrsguinr coler banding with no "
4 =3 Getactable compositional differences. g E g §
S SMEAR SLIDE SUMMARY [%: G e
g Saction, Depth [emd 1,100 2,100
1.0 g § 1.0 - Lith. {D=Dombnamt: MeMinedd D D
- Tacture:
o g § £ § Sand 4 2,
8% 0= sint B0 53
Clav L] n
Section, Drgth (eml 1,107 3,7 Compasition
Lith, (D=Ocminant; MeMinor) o o - Chuartz B8 5
Taxture: z Feldipar - <1
Sand 0 5 = Clay 16 2
@ Silt 70 75 2 £ Valcanic glas 1 1
; Clay 0 20 § 3 Pyrito 2 2
Comgasitian, Carbonate unigec. 1 <1
z Quarz 10 10 E i Diatorns a8 60
5 Feldupar <1 1 o Radiolarians 1 <1
2 Clay 0 Fal - 3 Sporge spiculis. 2 5
- 2 Glaueonite <1 <1 5 2 Sillcolisgeltates ] <1
3 Pyrita 3 3 Plant debris - <1
) Carbonate unipec, 2 2 Sslicecus debris 20 -
] 5V 4/3 Cale. nannotossils 1 - =
Dlasing 60 56 * CARBONATE BOMS (% CaCDgl:
Radialarians 1 1 1,88-69 em = <1
Sponge spicules 3 5 3,26-27 em =<1
Silicatiagsilames =1 <1
Plant debst is - <1
" *CARBONATE BOMB (% CaCO4)
1, 118118 em =<1
3,68-89cm =<1 3
3
CC
Le]B
|IcC

0€S LIS
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SITE 530 HOLE B CORE (HPC) 18 CORED INTERVAL 718-762m
£ FOSSIL
= g CHARACTER
tMEMBEE Zl e
TE §§ £ g z E £ LHOLOGY LITHOLOGIC DESCRIPTION
¢ e f 5|3 g 2| g B i
C R R = th
s |2j3]|2]a 3

early Pleistocens

Peeudoemilianis becunoss (N NN 18

Moderate ol lve gray (Y 4/3) brawn CLAYEY DIATOM
OOZE:

Interlayered with slightly darker snd lighter bads. Ten
pereent NANNOFOSSILS are in one thin, lighter-colored
bad {wmasr alide 1, 122},

SMEAR SLIDE SUMMARY (%):

3

H § z 5

g T g =
Saction, Depth (e 1122 2,98
Lith, [DeDemingnt: Mebinord M D
Toxtum:
Sand 3 0
Sy 70 L]
Clay % 0
Composition:
Cuartz 5 w0
Clay 17X
Volcanic glas - <1
Glauconite - =1
Pyrite 2 3
Carbonate unspec. 2 <1
Foraminifers <t -
Cale. nannofossils w0 =
Diatoms. &0 50
Radiolarians 1 <
Sponge spicules 2 13
Siticofegellates <1 <1
Plant debeis - <1

SCARBONATE BOMB (% CaCO4:% organic carbon):
1, 100101 gm =< 1340
3,10-11 em = =t

Note: Core 16, 76.2-80.6 m:
Mo recavery.

SITE

]

TIME — ROCH
T
BIOSTRATIGRAPHIC
ZOME

530

HOLE B

CORE (HPC)

20 CORED INTERVAL

B0.6—856.0 m

FOSSIL
CHARACTER

HNANNOFOSSILS
RADIOUA R ANS
DIATOMS

FORAMINIFERS

SECTION
METERS

early Pleistocene

Peeudoemiliania facuncsa (N} NN1S

a5

1.0

GRAPHIC
LITHOLOGY

SAMPLES

LITHOLOGIC DESCRIFTION

R WIS 00 A0 00 1Y)

-t

6Y B3

5Y 472

5Y B3

Y 472

SY 61

Varicolored OOZE CONGLOMERATE and CLAYEY
DIATOM QOZE and DIATOM SARL:

In Section 1, 087 om i a debeis Tlow depesit with
domingnt CLAYED DIATOM OOZE clasts in hghly dis-
turbed drill partion af the core.

Balow Saction 1, B7 cm eoe intesbedded light olive gray
[6Y 5/3) and moderste olive gray (5Y &/2) CLAYEY
DIATOM ODZE snd DIATOM SARL (derkest). Thess s
highly bioturtated throughout.

SMEAR SLIDE SUMMARY [%1;

distoen oore

Diatom
> ity clay

Seerion, Oapth (om)

Lish. (DaDominan MaManor)
Tewture:

Sand

-

oM
O Clyey

5.
28a

Clay
Comapasition:
Cuarts

Feidspar

Clay

Valeanic ghass
Glauconite <
Pyrite

Carbanatw unspe.
Foraminiters
Cale. nannofousils
Dlatormn
Radiclarians
Sponge spicules
Silicolfagaiiates =1
Plant debris <1

182 a
@

w2

B
Avandunluu! ozt

SCARBONATE BOMBE (% CiOO;:" ‘organic carban):
2,4-5om=<1:448
2,08-99cm = 4

0€S LIS
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SITE 530 HOLE B 530 HOLE B

2 FOSSIL g FOSSIL
" CHARACTER § § CHARACTER
2 M E z| » 4 alalsg z| =
e H § E E g E LITHOLOGIC DESCRIPTION TE ,%g E E 2 2 E LITHOLOGIC DESCRIPTION
5|58z - gl E a w3 38| 2 < R 3 ]
| HHEHBE +FH 715 1352 HEEIE £
= g T E

HHHE 3 EH MHHEE T E£H

early Plistocant
Puoudoermitiania lscuncsa {N) NN18

CLAYEY DIATOM DOZE:

Light olive gray 058 cm in Section 1, end below 55 cm
is pabe olive gray, bioturbated, and has up 1o 10% NANND-
FOSSILS.

SMEAR SLIDE SUMMARY (3):

&

‘Section, Depch fem)
Lith, {D=Dreminant; M=Mdinar|
Texturs:

O = Clayey
distom
oozt

Silt

-5

Clay
Composition:
Quarz

B

Glaueanite

Pyrite

Carbonate unipee.
Faraminifers
Cale. nannafossils
Digtoms
Radiclarisny
Sponge spiculin
Silicotiageliates

A e
Lestolcna

#CARBONATE BOMB % CaCOq:% organic earben|:

early Pleistocana

2,9-10em = 12:22.10

Preudoemilisnia laconoss [N) NN19

CLAYEY DIATOM DOZE ard NANNOFOSSIL CLAYEY
DIATOM DOZE:

Section 1 end Secsion 2 to 100 cm i disturbed, but
appears 1o be @ mixture of the dominant kithologies fas tha

0€S LIS

rest of the cone:

CLAYEY DIATOM ODZE: grayish olive (10Y 4/2)

Iwith slight cobor variations); dominant lithology.

NANNOFOSSIL CLAYEY DIATOM DOZE, it ks most

sbundant n Sections 2 and 3; pale olive [10Y 8/2)

SMEAR SLIDE SUMMARY (%]:

£ g B -5 §
Iz 8 & 3 3
i E T, ®f &
5sy : :3 i :d
23 a O8 s OB

Section, Dears Lem) 2,87 2,122 318 3138 3,143

Lith, (D=Domingat: Mebinor) M D M o o

Texwre!

Sand 5 3 Al 2 0

Silt 58 T2 B8 ™ a6

Ciny L 5 2 20 35

Compasitian;

Quartz 3 L] B 3

Mica - <1 - -

Heavy minerals <1 25 = =

Clay 30 25 w o

Wolcani glass - 1 7

Glaueanite <1 1 - <1

Fytite 1 3 1 2

Carbanate unapec, B <1 B B

Foraminifery 1 - - 2

Cale. nannotossii 0 - L] 0

Driatoms. ar 57 39 43

Radiciariant 1 3 + 1

Sponge spicules 1 1 10 0

Siticoflagellates <1 3 2 <1

Plant debris - - - -

* CARBOMATE BOMB (% CaCOy)
3, TA-T5em = 12
3,136-138em =3




LIT

SITE_530 HOLE B CORE(HPC) 23 CORED INTERvVAL 924-864m SITE 530 HOLE B CORE [HPC] 24 CORED INTERVAL 95.4-89.8m
] FOSSIL 2 FOSSIL
" g CHARACTER i ; CHARACTER
8 |ewlz]s HE: g lzula]ale Z|l g
EEE H gl GRAPHIC ze [22]2] 3] = gl = GRAPHIC
2 :g HE1E HE UTHOLOGY LITHOLDGIC DESCRIPTION 15 |25| % a1z S LITHOLOGY LITHOLOGIC DESCRIPTION
w3 |2nNlZ| 2] ol w 2 o wd|gn 2= ol e 2 a
7l |5]|8]2 A 3 |E | a @l = E
2|5 [2]5|5]E E g =l |3 HEE = g
g |2 HIEIE 3 & |2|2|2]&8 5 St
s ]
=]
o~ |
i I DIATOM OOZE and NANNOFOSSIL DIATOM OOZE: | DIATOM OOZE and NANNOFOSSIL DIATOM ODZE:
;;\f_’ ! In Saction 1, D=75 cm, is & drill-disturbed nterval of | 5Y 4i3 In Section 1, 055 em, is moderate olive gray (BY 4/3)
] | DIATOM OOZE and NANNOFOSSIL DIATOM OOZE. DIATOM OOZE.
g i Below Section 1, 75 cm, are moderate oilve gray (5Y 5/3, ] In Section 1, 5585 e, is highty drilk-disturbed DIATOM
05— v SY¥ 4/3) DIATOM OOZE or CLAY, and light olive (5 5/3) 05— - O0ZE,
ol MANMNOFOSSIL DIATOM OOZE, which i hioturbated Below Section 1, 05 em i drill-disturbed [Now-inh
by =gt B throughaut. Highly disturbed light olwe (1Y 5/2) NANNOFOSSIL DIATOM OODZE.
1 — - = 1 diateen oore
| | i SMEAR SLIDE SUMMARY [%]:
2 A E =
2 o el of svaz i ik = =
: © § %5 X
2 5v 403 ¥ 53 4
gl= a =3 o | ¥l
g 1 i gy
& 5 Section, Death femi 1,20 2,09 I-_‘ P-"_U:,_,
2 = Lith. {=Domiam; M=Minori O o T = b
> Toxturn: 8 U 2
> : 1 =Y
5 svsm Sand 3 s z P
+ E e 55 F il
sy 4 Ciay 2 40 £z - M
Composition. g h'-‘;fr"":hd"
Quartz ] 5 = L
Clay 1z 28 & Ry g
ﬁlu_a:nnill - <1 > E 3 ‘_-L_’_"‘_!
= Pyrite 2 3 ELE = Pacl
Carbonate untpec. -1 4 |-_“ ]
1 Foraminifers - 1 T
'1 P52 Cale. nannatossity - 20 B P
Distoms T2 35 —I-’._V._U.
Radialarian 1 1 i 2T
Spange spicules 2 4 == vy
Sillonflagelintes 1 <1 - .-\;V
ArFp L Amorphous arganics 3 - || ,._‘_J:U‘__‘:
* CARBONATE BOMB [% CaC0y:% organis carbion): _L'-_u— 5
1, 103104 om = =1:6.21 I._L‘.'v:‘-t
2, 104106 em =<1 l_ "FC
-4
L=~
Tete
"=
S e ¥ il
Lo
$ g
L v
A A
I'_Lr -
=
B |RP —

OES HLIS
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,& HOLE 8 CORE (HPC) 26 CORED INTERVAL 9981028 m SITE 530 HOLE B CORE (HPC) 26 CORED INTERVAL 1028-107.2m
o FOSSIL 2 FOSSIL
- E CHARACTER ” g CHARACTER
B le.leT=Te zl g g =, lelale z| =
ou El% =
se Es & E H g ] LITHOLOGIC DESCRIPTION e ;E Sy E - w lﬁ.’:ﬁ:’ggv LITHOLOGIC DESCRIPTION
TR H o W 2 - ol s
A HHHEUE g HHHHHREE £ EF
iy = |8 9
AHHHE i BHHHE 1t
CLAYEY NANNOFOSSIL DIATOM DOZE: DIATOM DOZE
10Y 5/2 in Section 1, 0-75 om, is light olive (10Y 672} CLAYEY Section 1, 0—150 cm 4 drill-dinusoed.
NANNOFOSSIL DIATOM OOZE, which i bioturbated. Section 1, 0 cm—Section 2, 56 cm [s light olive NANND
Section 1, 76 cm—Saction 2, 20 em, s grayish ollve FOSSIL CLAYEY DIATOM OOZE changing downwaid
05— (10 472) CLAYEY SPONGESPICULE DIATOM OOZE, o gesnnh gray NANNOFOSSIL CLAYEY DIATOM
which [$ biaturbated. OOZE which changes to CLAYEY NANNOFOSSIL
Balow Section 2, 20 cm u CLAYEY NANNOFOSSIL 0¥ 572 DIATOM ODZE i the lowes portion of this interval
1 DIATOM OOZE. Secton 2, 55-73 em @i NANNOFOSSIL DIATOM
5G 511 00ZE.
. SMEAR SLIDE SUMMARY [%): Below Section 2, 73 em m biotwrbated CLAYEY
1.0 — . i o o E DIATOM OOZE.
iE AR SLIDE SUMMARY (%):
8 1oy 4 £ GE AR ALIDED {
8 HE yaf 4
. E2 23 . 3838 @
= £z 2
== Secuien, Dapth fem) 1,100 2,100 e i 55 EE
g Lin. Do Mast D D z L 55% 23 &=
= wxlure: =
é s.mu & 2 g £ Siecrien, Dapsth leml 1,140 2,57 2120
¥ s & & 3 Limn, |D=Daminant: WeMingi Y] o
H y = 5 Tov e i
SIE L & Sand w w2
F Compesition: i 5 e : Feul I " e poe =
Ouartz 4 BY 84
Clay 27 30 E ] o Clay n ECT
2 Volcanic glas < - = — Comporition
Pyrite 2 3 = E Quartz 2 A 5
Carbonate umipec. 1 2 Feldspar <1 - <)
"| ov 52 Cale. nannotossils - 0 é :"’ mineraly = '5 ‘3‘;
Diatoms » 47 BY &2 iy
Radiolarians 3 3 » WVolcanic glass <1 - 1
Spongs spicules L] 1 thnn-u = <1 <1
Sillcoflageliates 2 1 | Pyrite 2 1 5
Plant debiis. <1 - L : : 2
nnof; 10 a0 -
3 *CARBONATE BOME % CaC0y:% arganic carbonl: g::’:‘ onils w & M
1. 9508 cm = « 1:2.88 Rudiolarisns 2 1 3
7. 9586 cm = 12 ool 5 2 5
cC 10Y 472 10v 472 Silicaftagsilates o <1
Fua| o Plant debris <1 ~ 1

BY 413

* CARBONATE BOMB (% CaCOg % organic eatbon):
1.128-129em = 7262
2,53-55cm - 18

0gs JLIS
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SITE 630 HWOLE B CORE (HPC) 27 CORED INTERVAL 107.2-1102m SITE 530 HOLE B CORE(HPC) 29 CORED INTERvAL 1132-1162m
g FOSSIL 2 FOSSIL
§ ; CHARACTER 5 ; CHARACTER
= 3 z EMEIELR Z| e
2 |22 g 2% 2 £ | onarmc LITHOLOGIC DESCRIPTION §= 2zlE i3 2| & QRAFHIC LITHOLOGIC DESCRIPTION
HFEE E H =l = | umhoosy H I E 5| & | vrHoosy
w3 |2 = g [ ] SlaMEls] s i E
HEHEEIHBE B LSIET 5|5 2|8 |®
At TEE A
@ |& =|& * o z B
(e
. 10Y 612 _
17 Daominant lithology is pale clive to fight olive DIATOM Soft CONGLOMERATE:
, + | NANNOFOSSIL MARL. Darksr interbecs sre MUDDY A debris-flow deposit which sxtends Into Cors 37,
A_J. DIATOM OOQZE (quartr rich). This spolies 1o Cores 20, 31-37 with some modifica:
- | 10Y 52 Bioturbation seours throughout. 0s tions 3 indicated
f— 1
R | 107 62 SMEAR SLIDE SUMMARY (%) Thickness: probsbly extends from Core 28 fonly § cm
L . 10 5/2 . racovered]. However, Cares 28 and 30 had tero
1 1 | | % 1 recovery, and thin tones of powibly in sity, lsmin-
H- | g B E sed, berwesentiow NANNOFOSSIL MARL eccur
He | B 4 ! i a1 31, CC and 32-1, 120140 cm, Clearly the base of
L | 0¥ 62 82k 83 10 fow I 3 35 cmthick zane of NANNOFOSSIL and
[ - B FORAMINIFER OOZE at 371, 3085 cm (perhaps
| 1ov 52 Soction, Dugih [om) L0 270 24 st graced tusbiditeto-pelagic depoit] — than back
1| Lin, [D=Dominant; M=Minard D o ZZ to more deben flow. Total thickness of this debris
; = | = Tonture: ¥ 5 flaw i therefore probably 323 m cored, 23.1 m
s, 10Y 872 Sand - 1 P recovered.
§ - 'i ] S -] .E§ E Matrix: dusky yeliow gray (SY 6/3) DIATOM NANND
Clay % s = FOSSIL MARL (smear slide 201, 70 em; smear
g 4 i jon: Paj slide 32:2, 70 em)
a i e 5 | Quartz - 10 Clasts: varicolorad lithologies (a1 least 7-8 types] in
A Clay T E cluding MUDS, MARLS, SARLS, and OOZES, and rare
g | o Voloanic flass - <1 £ BASALT PEBBLES, Mant of the clast lithologies are
oy Palagonite = 2 similar 10 those of Iithologies in core everlying
- | Pyritn - 2 4 and underlying the fow. Size of clasts ranges from &
2 s, il Carbonate unpee. 0 = few mem ta B0 cmi?) in dismeter. Shape is varisble
i 1 L Cale. pannotosli m < 2 but most are elongate {AJC sxis ratio - 2], and
== = Diatoms E a5 rounded to subrouncled, Thers are varlable stages
=[] ] Radiclariar <t 3 of clast dhintegration fram clasts with clear out
B 1oy 62 Sponge spicules <1 2 lines to smeared-gut strasks and mottier:
- =% ¢ Sitieatiagaliates <1 1
B | 0¥ 52 W
P '_t.n. | SCARBONATE ROMB % CaClly: % organic carbon} C?'ﬁﬁ
A | 1, 78-81em = 26
s — 2, 46-49em = 3330 Clasts of laminated Iithologies tend 1o have lamines
highly deformed, often by rolling into mudbalk.
Structure |sc.): & tendency far parallel {1o sratifics
cc tion} and imbricated ovientation of clasts i the only
SITE 530 HOLE B CORE (HPC) 28  CORED INTERVAL 110.2-1132 m AMAM cloar structure visible within one core. Some of the
2 FOSSIL [ | Isrgest clasts occur i Cores 31-33 sggesting some
- z CHARACTER posmible size grading, Thare i more matrix in Cores
2 = = ~ 3236 (i toward base?). Clasts arn alsa more lithi.
R HER R GRAPHIC fiad in Core 36,
FE 55 HEIE £l & | wmorocy | LITHOLOGIC DESCRIPTION
27| i 5|2|8 I E & SMEAR SLIDE SUMMARY (%):
CEERE £la|x = 5
@ |L ; 2|8 3
m £
o | colem 4 O & 55‘1 §
af Ore vesicular basalt pebibla {6 cm long) and pale olive MARL i
zg {15 shis clast from debrisHow? Ses Cores 20-31,) i':::'; m;:: Py “:‘
E £% Textura:
& | Sih 60
= Clay a0
5 Composition:
§ 3 Cuartz <}
g |5 Clay %
= | Glauconite <1
Pyrite 2
Carbonale unspec. 10
1 Forsminifers 1
Cale. nannatossily 46
Distoms 15
Radiglarians 1
Silicotiagellates <1
Mote: Core 30, 116.2-118.2 m:
No recovery.
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SITE 530 HOLE B CORE [HPC) 31  CORED INTERVAL 118.2-1226m SITE 530 HOLE B CORE [HPC) 32  CORED INTERVAL 1228-127.1m
E FOSSIL 2 FOSSIL
« |E CHARACTER « |E CHARACTER
3 l=.lelale @ 2 ] Z|l =
] | [ o w|®2] 3B
= 55 £l B E g ] I.ﬁ":i?}:.}ggf t LITHOLOGIC DESCRIBTION gE _'5 HEFIE g E L:ITRH':)Tng LITHOLOGIC DESCRIPTION
Nz a w z o
A HHEHHE g A HEHHEOE H
R HEHEHE i N HEHE §
L] L L] HEL BN ;
Salt CONGLOMERATE: Selt CONGLOMERATE:
Debris flow deposit contnued fram Core 28 same Debris-flow depotit continued from Core 29; same
description applies. I description appiles. Clasts ewen langer than in Core 31,
This core [31) contains larger clasts than those In Cor
a5 20, and ¢lavts are mere Smeared-out inte motthes, L1 i SMEAR SLIDE SUMMARY {%):
Smess dlide 2, 55 em represents matrix{?] of debris
3 flow o large clast(?), 1 | >
3
SMEAR SLIDE SUMMARY (%): Egg
iz H 10 I 5‘5-
] 'g' Sactuon, Depth feml 2,60
8 T |Eo Lith, | DeDominss WeMtimar) M
§ 'i o e Taxtura!
£ |2z Sand 1
Section, Deprh {emb 2,56 g |72 Silt 38
= Litk, | DeDaminani: M=Minor) D ﬁ Clay &
E Toxture: 3 4 Composition:
E Sand 3 £ | Quartz ]
. sit &7 ﬁ 8
g E Clay 30 ﬁ Pyrite 10
g Ee Compenition: 2 ] Carbranate unspec. 4
£ |E ~ Quartz B = Foraminifers a
g [z2 Clay % £ L Cube, nannofossils i
§ == Voleanic glass <1 l Distomt 7
2 2 Pyrim B 2 Radialarian 1
= Carbonate unspoc. 4 Sponga spicules 1
2 Cale, nannotossils & | Silicoflagaitates 1
- Diatoms a7
Radialerians 1
Sgrorie specides 2
Silicotiageltaes. 1
ce| ]
3 CG|CM
CC
CG|AM




530 HOLE B cORE(HPC) 33 CORED INTERvAL 127.0-1314m SITE 530 HOLE B CORE(HPC) 35 CORED INTERVAL 1344-1388m
2 FOSSIL 2 FOSSIL
I CHARACTER e |E CHARACTER
< hy <
EMAE zle MEMAAE [
gg HE g g u | orammc. LITHOLOGIC DESCRIPTION e gg HELE E g | Janarme LITHOLOGIC DESCRIPTION
N F < - Zlz=m]z < w -
AHEHHEUE H A HHH IR :
] 2= L -]
HHEHE i AHEHEE F
& N =3
4 Soft CONGLOMERATE! v s I f Soft CONGLOMERATE:
\"“I Debris-flow deposit contireed from Core 20; ssme A ‘ﬂ Detrip-flow deposit continued from Core 29, same
‘description applies, description applies.
Sereat slice 2, 36 e ls from Lrge clast? in debris-flow, ]
o5 Smear slide 2, 70 om i fram mutrix (=DIATOM o5 * CARBONATE BOME (% CaCO4):
T NANNOFOSSIL MARL), 1 2, 96586 em = 47
-_Ex L SMEAR SLIDE SUMMARY [%): 1
; |
z = =
1.0 10
HE | 1 |
H HELH E
] Saction, Det feen] 7.3 270 g Fa
g Wi, | D=Dieeninant: Minor| L] o g -3
£ Taxtum: £ Ez
B Silt 50 45 ~x
i Clay 0 5 5 ZL
Comgpasition: =
= - Clay s 45 =
] Pyrita a 2 2
3 Carbanate unipec. 2 [3 ey [
Faraminifers i«
. Cale. nannofouily a7 0
2 Distoms - 15 2
Rudiaberisnm - 1 i,
Silicoflagailates - 1 PR M
Dolomitic onganics 8 - *.C.}h I
- *CARBONATE BOMB % CaC0q:% organic carbon ! i l
2, 118120 em «=3:1 62 g s
e E
el FMICAIL
cGlam
530 HOLE B CORE(HPC) 34 CORED INTERVAL 131.4-1344m
2 FOSSIL
- g CHARACTER
-AEMAEE 2
= =
TE EE HEE E w | (RRATIC, LITHOLOGIC DESCRIPTION
~N
= e 1 g
g ||z 2 H
&
%)
% Soft CONGLOMERATE:
A Debris-flow deposit cantinued from Core 20, same
d description applies.
3 1
X
E
]
H
=
=
=
2
leglam

12T
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530 HOLE B CORE (HPC) 36 CORED INTERvAL 138.8-1422m SITE 530 HOLE B coRe (HPC) 37 CORED INTERvaL 1422-1452m
B FOSSIL 2 FOSSIL
) g CHARACTER g ; CHARACTER
-MEMABE zl e - EMARE z
=t 22|32 B i E g | Baame LITHOLOGIC DESCRIPTION A e HE 2 LITHOLOGIE DESCRIPTION
2n|z w - “snlz| 2|« o "
g3|E°(5(51308) |42 FEH N E T I g
Folg |E|z]8|x% = H =g |2|2)8)|% H
g [B]z]2]3 FEH ERHEHE 3
A
02 Soh CONGLOMERATE: Sott CONGLOMERATE:
=4 Debeisflow deposit continued lrom Core 29; same - Debieis: low deposit continued from Core 26 same
description apeliv. description applies.
. 10¥ 772 Possible wparation Detween two flows represented by
o5 NANNOFOSSIL OOZE in Section 1, 30-70 cm, with
* wood dear zoophycot burrows (smear slide 1, 45 oml.
1 - Geraded with coarser, fossminilerrieh layer st base
1 [smesr stide 1, 82 cml,
From Section 1, 70 em down |s scondi?] debris-flow
dhepasit. 1t sppears somewhat graded from base of Secthon
.0 1 and upward, Clasts decraase in sizn 5—8 cm (Seetlon 1,
= 50 em) 10 1-7 em lat 70 cm]. This peobably represents
'§ the top of the debria flow. There are colored clasts of 7-8
2 £ ditfarent lithologies a3 in overlying debris-flow (Cores 20
3 = 361,
x 2
E g SMEAR SLIDE SUMMARY [%):
g - - _ _ =
5|2 § #7 1: 1
£ &2 5. 3uf
[ e E2. E5f. 2
£ - g
g |zz = 258 2858 2
g F
= Saction, Depth (cmh 145 ez N
B Lith, (D=Dominan: M=Minee) O M L}
= 2 2 Tesctura:
Sand 5 ] -
siit F ] =
Clay 70 0 -
Campositicn:
Ouartz <1 <1 -
19 5
Glauconite <1 - -
Pyrit <l 18 -
Carbonate unipec. <1 mn =S
cc Foraminifers 10 50 -
colam 1] Cale. nannofossils 70 15
3 Radiclariang <1 - -
Sponge spleules <1 - -
Alrered basslt - - -]
ad 1| 7
£
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SITE 530 HOLE B CORE [(HPC] 38 CORED INTERVAL _ 146.2-148.2m SITE 530 HOLE B CORE (HPC) 39 CORED INTERVAL _ 149.2-153.6 m
F] FOSSIL o
B [ coimmten TR | oo
- EMAE ] z|le g |2 [ z| w
A EHHE ol & GRAFHIC EM El 2
' 5 Qé HE ] : £| £ | umioloey LITHOLOGIC DESCRIPTION s ;§ HE g H R it LITHOLOGIEC DESCRIPTION
w3 | Zlel s ; =| g - ] 5 : z| 2| = !
= |= 2le L i g gla ! B
S R HEHEE i R HHEE
= |2]3|2]5 ERHEIEE
7
3
Soft CONGLOMERATE: Soh  CONGLOMERATE, MANNOFOSSIL  OOZE,
Dabriz-flow daposit continued from Core 37; same NANNOFOSSIL CLAYEY DIATOM OOZE, and CLAYEY
description applie. DIATOM ODZE:
Section 1, 0-123 cm & debris-flow deposit continued
05 SMEAR SLIDE SUMMARY (%}: 05 from Com 37. Thare appears 10 be a high proportion of
NANNOFOSSIL MARL ardd OOZE MATRIX
1 _ Section 1, 123 em—Section 2, 63 cm, are fight greenish
3 1 gray bioturbated NANNOFOSSIL OOZE.
25 Section 2, 63-110 cm arm NANNOFOSSIL OOZE
Egz with interbeds of darker (grayish olive] NANNOFOSSIL
10 B 1.0 CLAYEY DIATOM QOZE [turbidites?].
Secticn, Dagth lom} 2,90 Below Section 2. 110 cm are pale olive, Tight gresnish
Lith, {D=Dominant; MeMinord M ek gray NANNOFOSSIL OOZE, and grayish olive CLAYEY
Texture: = DIATOM DOZE.
Site 65 o S o l—
3 Clay 45 gy =] SMEAR SLIDE SUMMARY (3):
} Compatition: i s Ty . 'g § 3
£ Quartz 0 e el By £
= 3
E Fuidspar 1 ] L g B | ai: E;E g
E Clay 36 b T * sgen £35s ZoT =
K Voleanic glass 1 - 1 i Egmpts Mg |
E Glauconite <t i =, =y - Sacsion, Death feml 2,1 373 287
Pyrite 5 i —+= __I_.I__I_.J... | Lith, [D=Ogeninant; MeMiner  © '] M
Carbonate umpec. 1 g ©wE A el Epgy® B Texture;
= Foraminifers 1 b oy al - Sand - 16 4
i 2 Gale. nannofossils :n E EE 2 b2 [} il silt E
Distoms 10 ; : . Ciay 80 30
- Radfiolarians 1 = Ty L ] v Compeitian:
Sponge splcules 3 g = —— — Quiarte 1 30 8
Silicallagellates <1 - S~ Faltpar - 5
Plan dabris <1 1'.:."‘.1_ l oy Heavy minsrals = - <
_J_"_ - | EMMII 13 F 25
== Vaoleanic glass <1 2 1
= J sean Glaucanite < 2«
S * Pyrite <1 0 -
= L | 0¥ 472-10v 312 Carbonats umspec, 1 1 2
s R P Faraminifers - -
= el il B Cale. nannafossils B0 <} 12
L "
[ S Distoms 1 2 45
Lo | Radiclarisns 1 «1 1
3 Spangs spicules <1 2 2
licaflagellates <1 - 1
rolanl | Silicoflagel
CARBONATE BOMB {% CaCO4):
| 2,21-28 cm =56
[ 2,68-70em=7
CC) |
colam

0gs HLIS
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SITE 530 HOLE B cORE(HPC) 40  CORED INTERvAL 1536-1546m SITE 530 HOLE B CORE (HPC] 43 CORED INTERVAL _ 160.0-183.0 m
2 FOSSIL o FOSSIL
@ g CHARACTER e |E CHARACTER
MARE zle § 3.7 "
e [251S 2 21 GRAPHIC Er 2% = % =1 GRAPHIC
| g .;§ ; g - 5 :’ LITHOLOGY LITHOLOGIC DESCRIFTION Iz :§ E g E t 5 LITHOLOGY LITHOLOGIC DESCRIPTION
£ E7(515(38] (%] +FE A ENHHEHEEE -
F g 8% 5 3 - g z 5
SBHEHE E EBHHEE £
= cmfam ce] R T TE T R |12
% BASALT PEBBLE in pale olive (10Y 62} NANKOFOSSIL feh % Soft CONGLOMERATE. NANNOF OSSIL ODZE, and
E DOZE, S MuD;
X .?; Section 1, 0-40 om, i soft CONGLOMERATE, prob-
iy al = ably debis-flow; mainly NANNOFOSSIL OOZE CLASTS
o _I_'L I and matris,
"1 sGalt Below Section 1, 40 em, are interbedded light greenish
4 ® =i gray (5G B/1 and 10Y 8/2) NANNOFOSSIL OOZE {domin:
1 * -4 | s ant) and gravish olive (10Y 4/2 snd 10Y 3/2) MUD.
s 7 Bepprendl teugragl — These are in cyclic interbeds that probably represemt in-
e L I flux of muddy TURBIDITES fminor} into predominant
E i P I pelagic saction (NANNOFOSSIL OOZE).
" Al Pepedi I
SITE 530 HOLE B CORE (HPC) 41 CORED INTERvAL 1546-1580m = R, I SMEAR SLIDE SUMMARY (%:
= FOSSIL = T
« |E EHARACTER E R 2l | %
g, |5¢[2]2 g gl g GRAPHIC T J":""i § E
AR AR El M LITHOLOGIC DESCRIFTION & o 1 E &
égguiaig }E! !.IYHOLOGYE " P T g 2%
% E 8 E Sopn St
o
|z g ; 1 E ! g op iy Section, Deoth (o 1,108 2,110
s |2 =|5 E 2 L - I Lith, [D=Dominsnt; Mepinar) M o
T iy Taxtura:
E = L | saan st % 20
. NANNOFOSSIL DOZE with minor MUD interbeds: 2 J._LJ__L Cley 8 80
. Dominantty NANNOFOSSIL OOZE: light greenish Pl Himpapie: 1 Compeition:
] vew gray (5Y 8/21 and pale olive (10Y 7/2 and 10Y 672); P e Quartz 1<
and bioturbated, A Faldspar -
0.5 Interbodded ase minor, darker graysh olive, (10 472 b el 4 | 7 n
= wnd 10Y 3/2) MUD [smear slide Core-Catcher, 7 cm) and s el e Volcanic glass 7 -
X B ot Vol By sevoral thin beds of NANNDFOSSIL FORAMINIFER LT s Glauconite <1 -
e yimhey kel DOZE in Section 1 {smase sl 1, 1231, = Pyrite PR
e Pl Carbonate uripes. 2 1
j T Spe Bl By i SMEAR SLIDE SUMMAR'Y [%): iy I Foraminifers <1 1
10—, = - cC ¥ ol B Cale. 0 .
L e FM[CM s L
4_®_I__L-|_J- = ! = Distoms 1 -
,;:r_*.:':::': . § i _g Radiolasiars 1 -
ot | il & gwe 2 3
' £ & ico ates < -
sl 2338 &1 Plant debeis < -
. | Section, Deptn leml 1,123 318 o077
§ Lith, (D=Domisant M=Misor] M o M SCARBONATE BOMS (% Cally:% organic carbon|
E | Texture: 1, 8768 cm = 52
E = | Sand 40 - - 2, 112-114 om = 13:1.80
@ e Silt » w0 B [
T - Clay 30 o0 65
T e e Py
g —t gl Bl S ' o Compaaition:
£ e 1 e m
e | 2 oH =
2 I & W B
£ - - <1 =
e o Gl Bgmped r <1 = <1
z A Cicoed Hoput ity
5 L a o« 3
R , woo< 1
- - 0 \ 1
e i3 30 L 1
i | - - 5
T ==, ql - - 1
P i B, = =t 4
B T ] . Sillceflageltates - - =
B Bl ol e Plant debris - -
iyt S &
'_L_I_A__L.l_' l *CARBONATE BOME {% CaCO,|:
g i P Tl By 2,557 cm = 48
| cC=4
4 -‘-J...'
~.I.|.““..L. = Note: Core 42, 158.0-160.0 m:
oy | No recovery.
=
LI_ gt Sl
— _1_::. [ [
ce o i | *
FP |CWM ek




630 HOLE B CORE(HPCI 44 COREDINT 163.0-167
RE ERVAL Am c
o — SITE 530 HOLE B CORE (HPC) 45 CORED INTERVAL 167.4-170.8m
@ 5 CHARACTER H FOSSIL
g8 |zul2]2 g z| w» g CHARACTER
T Es s g A GRAPHIC § MEEE z|l e
HE z 5l s LITHOLDGY LITHOLOGIC DESCRIPTION £c|2z|E E = 2% GRAPHIC
E g 5 3 g gl g s z ZE 8 E E E LITHOLOGY LITHOLOGIC DESCRIFTION
S HEEE H HEEIHBEE
ERHEHEE = E ; al=
= - ]
=== FEHEIELE
‘-..J_-l—-l
o NANNCFOSSIL OOZE with interbedded MUD and i e
Rgplts | NANNOFOSSIL FORAMINIFER DOZE: m':rm“w:é 48,
) Darminantly light graenish gray and pale olive (56 8/1 s Cotes M. A, 47, ML Y01, 2 ool aed
el and 10Y 7/2) NANNOFOSSIL OOZE. It s bioturzaed ; S !
Fine B ot 5 Clast: varicolored clasts MUD MaA ZE
T and has stresks and specks of black (Fe 57) throughout, Ao b W T el
®|.-‘__t‘ In cyelic interbedding with muddy turbidites: grayieh i : 4 r.....\m-‘d Jo o and WM«-O:M e
= .__“:.__‘ olive (10 472 and 10Y 3/2) MUD. It is graded and bitur- :::'Ilnmn 5‘3 :n ”ill‘tmmﬂﬂ . ool
whic 1Y &:I?&INN fead s ks o yalawt oltvy way vt meinty. in B Sop i ".":.":Jf’fm"
oF Arord
‘-_-t-'-"‘ | DSSIL FORAMINIFER DOZE PYRITE NODULES and rars ahtered hasalt and vol-
o SMEAR SLIDE SUMMARY (%) canic gluss fragments occur throughout, Most clasts
P 1.0 are elongate, round to subrounded with a dominant
B J_-L__L-. = 3 SE o horizontsl, imbricated orientstion of dasts, Size s
i sty = § EE 2 2mm-20 em in diamator
Hed .t £ E i 'E Matrix: smear dide 2, 70 cm, MATRIX of debris-flow
s J : : 255 E = palsclive [10Y 6/7) NANMOFOSSIL OOZE
ﬁ — f\ E ? Structure: there it & cleas mega-graded ssquence (rough
= -, Saction, Depeh el 23 25 340- 8|3 45-1 and 2; the rest ol the deposit hes » varisble
£ gt U, (DeDominant; MeMincel M D M = |E2 clas iza with no apparent size grading.
] Sh | . Tenmre: %=z
E i ] o A Sand _ — W E o SMEAR SLIDE SUMMARY (%)
2 |is ] S siit s 40 B 2
g2 e [l 5 - N 8 = H
£ B ], ey Compesitian: 2
ZL - -
3 i o Quartz 47 <1 - =
o 2 e Fuidspar 1 -
= 1 A iz Mi i3 2
- o 2 18 by ! =
£ e ary 20 ® 2 Sestion, Dupth [emd
= A Volcanic glsss 5 < 1
i Giscanits i =
P, =T o Pyrite PR i
) ] Carborate unsgec. - % 8
i J__I__I_ Foraminifers 1 1 55
________ = Calc. nannofusils o B0 18
B | Radiolarians el el
1= - /\ Spange wpiculos 2 - - 3
e gt
D | * CARBONATE BOMB (% CaCly:% orgenic carbon] FM|AM cC Cirtronts ¢
= === 1, 145148 om = 5:1.51 S Facaminiters 3
3 :’_._."'_ * 2 118122 cm - 46 Cale. nannofassils 50
et iy | S A
~30em =« 9
L '
L, -
= oL I
cc| iy A
o o
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530 HOLE B CORE (HPC) 46 CORED INTERvAL 170.8-174.2m SITE 530 HOLE B CORE (HPC) 47  CORED INTERVAL _ 1742-177.6m
2 FOSSIL El FOSSIL
g CHARACTER « |E CHARACTER
=y
= 2]l z| @ g l=.l2l= z| @
gg g E E E & Lt R LITHOLOGIC DESCRIPTION e §§ HF] § 2| & L?'T“:.m;gv LITHOLOGIC BESCRIFTION
[*3
R HHHAREE e R HHHAREE g
N HEIEIE E g |z HE E
a |2]F|3]3 M HEHEIE 3
(4
Sott CONGLOMERATE: s Soft CONGLOMERATE
Debris How-deposit. Continued from Core 45, same = Debrvfiow deposit. Contimed from Core 45, same
deseription applies. deseription applies.
05 05
1 1
10 10
£ =
s E
=
i i
£ |E2 3
i Bl
£ |22 2 &L
H E 5
; E ze
=
4
2 5 2
(=
el am|
3
L e
FMlam
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SITE 530 HOLE B CORE (HPC) 48  CORED INTERVAL 177.6-180.6m SITE 530 HOLE X CORE (HPC) 1 CORED INTERVAL _ 7—7 m Imudline attempt)

FOSSIL

FOSSIL
CHARACTER CHARACTER

GRAPHIC

GRAFHIC
LITHOLOGY LITHOLOGIC DESCRIPTION

LITHOLOGIC DESCRIPTION LITHOLOGY

uNIT
BIOSTRATIGRAPHIC
ZONE
SECTION
METERS
uNIT
BIDSTRATIGRAPHIC
ZONE
SECTION
METERS

TIME - HOCK
A

TIME - ROCK

FORAMINIFERE
NANNOFOSSILS
RADIOLAR ANS
DIATOMS
DRILTTHE
SAMPLES
FORAMINIFERE
MANNDIOSSILS
AAIOLAR ANS
DIATONS
BWICLE
SAMPLES

Soh CONGLOMERATE, MANNDFOSSIL MARL and 4. 1.;”-1;
OOZE and MUD: 1= e
Section 1, 0-2 om, la debri-llow depost comtinued ‘L‘f <l
Tiom Care 45, =1 ﬂ.a:‘—’_-v
Below Section 1, 2 cm, are interbedded (1) pelagic 05—, A - o
- NANNOFDSSIL MARL and DOZE: light gresnish gray -} s )

,J"' [ andd pale olive [5G 8/1 and 10 7/2). Itn biotusbated with g 0 o
| [ abuncant PYRITE mortles; and (2) weiidite MUD: grayish 1 g By oy
cliwe (10Y 4/2 and 10Y 3/2): size graded a1 bartam; and i gk

| m bioturbated at its 1ap. o

Solt, featurciess white 1o light green NANNOFOSSIL
DIATOM OOZE:

Core X1 wat sttempt numbes 1 10 find mudiine at Hole
5308,

mn

R

A

SMEAR SLIDE SUMMARY (%): g e i

F i
2

hF
W

3
e L e

Naanotossi!
marl

L
Ay

silty clay

r
'y

i
k

N} 7 (miwed]
g

\F) TN1T

| SITE HOLE X CORE (HPC 2 CORED INTERVAL 7—7 m (mudiine attempt)

1
8

Baction, Depts fom
Lith. {D=Cominans: Metinar
Texture:

Silt

Clay

Composition:

Chuartz

F
- |
)

i

FOSSIL
CHARACTER

late Mincene/Pliocene (mixed)

R
oG

gEg oM
ROCK

GRAPHIC
LITHOLOGY LITHOLOGIC DESCRIPTION

g3

ZONE
FORANMINIFERS
SECTION
WETERS

uNIT
BIOSTRATIGRAPHIC

TIME -

NANNOFOSSILS

HADIOLARIANS
DIATOMS
TRTLLINE
SAMPLES

Clay

| & Feldspar

Valcanic gliss
Glauconite

| A Pyrite

| Carbonate uripes.

Soft light green NANNOFOSSIL DIATOM OOZE with
two carker loyer:

Core X2 war aramgr number 2 1o find mudline st
Hole G308

lwe-wuBasa
VR

Faraminifars
Cale. nannefosils 5 55
Plant debris

FEF
AN
RAAREARI

FMAM

FERFF
RERRRN
8888

SITE B30 HOLE X E (HPC) 3 CORED INTERVAL ?=7 m {mudline attempt)

g

FOSSIL
CHARACTER

I.ﬁ‘:imgr LITHOLOGIC DESCRIPTION

TIME — ROCK
unIT
BIOSTRATIGRAPHIC
ZONE
NANNOFOSSILS
SECTION
METERS

FORAMINIFERS

RAGICHL AT ANE
DIATOMS

SAMPLES

o
{

A

FFFFFFFFFFFEREF]
1] k]
{ g
J J
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