8. SITES 629 AND 630: LITTLE BAHAMA BANK!

Shipboard Scientific Party?

HOLE 629A

Date occupied: 19 February 1985, 2030 EST

Date departed: 20 February 1985, 0600 EST

Time on hole: 9.5 hr

Position: 27°24.39'N, 78°22.10'W

Water depth (sea level; corrected m, echo-sounding): 553
Water depth (rig floor; corrected m, echo-sounding): 563
Bottom felt (m, drill pipe): 563

Total depth (m): 579.5

Penetration (m): 16.5

Number of cores: 3

Total length of cored section (m): 16.5

Total core recovered (m): 6.2

Core recovery (%): 37.6

Oldest sediment cored:
Depth sub-bottom (m): 16.5
Nature: sandy carbonate ooze, lime sand, and rubble
Age: late Pleistocene (NN21)
Measured velocity (km/s): approximately 1.5
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University of Nebraska, Lincoln, NE 68588; Colin Williams, Borehole Research
Group, Lamont-Doherty Geological Observatory, Palisades, NY 10964.

HOLE 630A

Date occupied: 20 February 1985, 1020 EST

Date departed: 21 February 1985, 1020 EST

Time on hole: 1 day

Position: 27°26.94'N, 78°20.43'W

Water depth (sea level; corrected m, echo-sounding): 807
Water depth (rig floor; corrected m, echo-sounding): 817
Bottom felt (m, drill pipe): 815

Total depth (m): 1065.3

Penetration (m): 250.3

Number of cores: 26

Total length of cored section (m): 250.3

Total core recovered (m): 220.3

Core recovery (%): 88

Oldest sediment cored:
Depth sub-bottom (m): 250.3
Nature: periplatform ooze and chalk with turbidites
Age: late Miocene (N16/17)
Measured velocity (km/s): 1.75, multichannel seismic-reflection pro-
file LBB-18; 1.7, Hamilton Frame on individual samples; 1.8,
split cores in liner

HOLE 630B

Date occupied: 21 February 1985, 1020 EST

Date departed: 21 February 1985, 1900 EST

Time on hole: 8.67 hr

Position: 27°26.94'N, 78°20.43'W

Water depth (sea level; corrected m, echo-sounding): 807
Water depth (rig floor; corrected m, echo-sounding): 817
Bottom felt (m, drill pipe): 815

Total depth (m): 895.4

Penetration (m): 80.4

Number of cores: 9

Total length of cored section (m): 80.4

Total core recovered (m): 79.6

Core recovery (%): 99

Oldest sediment cored:

Depth sub-bottom (m): 80.4

Nature: periplatform carbonate ooze

Age: latest Miocene-early Pliocene, NN12/13, N18/19 (extrapolated
from Hole 630A)

Measured velocity (km/s): 1.75, multichannel seismic-reflection pro-
file LBB-18; 1.7, Hamilton Frame on individual samples and on
split cores in liner
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HOLE 630C

Date occupied: 21 February 1985, 1900 EST

Date departed: 21 February 1985, 2300 EST

Time on hole: 4 hr

Position: 27°26.94'N, 78°20.43'W

Water depth (sea level; corrected m, echo-sounding): 807
Water depth (rig floor; corrected m, echo-sounding): 817
Bottom felt (m, drill pipe): 815

Total depth (m): 824.3

Penetration (m): 9.3

Number of cores: 1

Total length of cored section (m): 9.3

Total core recovered (m): 9.3

Core recovery (%): 100

Oldest sediment cored:
Depth sub-bottom (m): 9.3
Nature: periplatform ooze with bank-derived aragonite
Age: Pleistocene
Measured velocity (km/s): 1.65, multichannel seismic-reflection pro-
file; 1.7, Hamilton Frame on individual samples and on split
cores in liner

Principal results: Site 629 on the upper part of the northern slope of Lit-
tle Bahama Bank was occupied from 19 to 20 February 1985. Hole
629A, drilled at 27°24.39'N, 78°22.10'W, in 553 m water depth,
represents an attempt to spud in at a modified BAH-7A. Approxi-
mately 16.5 m of sediment was penetrated with the hydraulic-piston-
core/extended-core-barrel (HPC/XCB) technique before hard layers
halted further drilling. The material recovered consists of sandy car-
bonate ooze, lime sand and rubble, and fragments of friable lime-
stone, all of late Quaternary age.

Site 630 was occupied on 20 and 21 February 1985. Three holes
were drilled, all of which are located at 27°26.94' N, 78°20.43'W, in
807 m water depth. Hole 630A penetrated 250 m of sediment with
HPC/XCB techniques, recovery being 88%. Hole 630B duplicated
the top 80.4 m, using the HPC system; recovery was 99%. Hole
630C took a third core of the mud line (9.3 m, 100% recovery).

Site 630 represents the upper end of the slope transect off Little
Bahama Bank. It is at the crest of an interfluve where mud accumu-
lates, yet sand and rubble from the platform bypass this zone in tur-
bidity currents that are confined to adjacent gullies.

The stratigraphic section at Site 630 consists of the following: (1)
0-146 m sub-bottom; periplatform carbonate ooze (with abundant
bank-derived aragonite), late Miocene to Holocene; and (2) 146-250 m
sub-bottom; periplatform ooze and chalk with turbidites, late Mio-
cene.

The record suggests that bypassing of sandy turbidity currents
persisted for the last 6 m.y., and ooze accumulated at a rate of 27-62
m/m.y. Before 6 Ma, the site formed part of the turbidite apron at
the foot of the gullied slope. Site 630 provides an excellent record of
the export of fine sediment by the carbonate platform during the last
10 m.y.

To facilitate high-resolution stratigraphy at this location, drilling
at Hole 630B duplicated the Pliocene-Pleistocene section to just be-
low the site of the 3.5-Ma event, the presumed onset of Northern
Hemisphere glaciation.

OPERATIONS SUMMARY

The JOIDES Resolution left Site 628 for BAH-7-A, approxi-
mately 8 n. mi away, at 1630 hr, 19 February 1985 (Fig. 1, Site
627 chapter, this volume). The ship followed a course of 204°
along the trend of site-survey line LBB-18. The speed was less
than 4 kt, as the ship’s dynamic-positioning thrusters were ex-
tended. En route, the decision was made to drill in deeper water
than the intersection of LBB-1 and LBB-18, so Site 629 was sit-
uated on LBB-03 between LBB-10 and LBB-18 (Fig. 1).
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Figure 1. Leg 101 ship track (dashed line), upper slope, northern Little
Bahama Bank.

At the crossing of LBB-18 and LBB-03, the ship changed
course along LBB-03 until the 3.5/12-kHz systems indicated that
the ship was at the crest of an interfluve between gullies, suggest-
ed by the compiled bathymetry (Van Buren and Mullins, 1983,
modified by the site-survey results; Fig. 1). At 2030 hr, a beacon
was lowered on a taut wire, and dynamic positioning began.
SATNAV readings, however, suggested that the ship was approx-
imately 150 m west-southwest of the top of the interfluve, so the
taut wire was retrieved, an additional positioning maneuver was
performed, and the taut wire and beacon redeployed. Site 629
occupies a position of 27°24.335-437'N, 78°22.059-131'W
(Fig. 1). Water depth at this location was 545 m (uncorr.), 553 m
(corr.).

A first attempt at a mud-line HPC core was unsuccessful at
2300 hr because of a crushed liner and an incomplete piston



stroke, but a second attempt was successful just after 2400 hr,
19 February. The second HPC core also delivered an incomplete
stroke, suggesting the presence of coarse-grained bottom sedi-
ments, so we decided to switch immediately to XCB techniques
in an attempt to spud in. However, the XCB recovered only frag-
ments of friable limestone along with lime sand and rubble,
convincing everyone that further operations at this location were
impossible.

Permission was received to move several nautical miles down-
slope along the same topographic high to the intersection of
lines LBB-05 and LBB-10 (Fig. 1). The Resolution left Site 629
for Site 630 at 0600 hr, 20 February, at approximately 1 kt with
thrusters extended, leaving 350 m of drill pipe in the water. The
taut wire and beacon were pulled only 20 m above the mud line.
Radar bearings from islands on Little Bahama Bank were used
along with LORAN C to keep the ship on course during this short
transit. The taut wire was lowered again at 0800 hr, but a move
approximately 0.3 n. mi to the northeast was necessary 1.5 hr
later. Dynamic positioning began at Site 630 at 1020 hr, 20 Feb-
ruary. The final Site 630 position was as follows: 27°26.902-
977'N, 78°20.382-486'W. Water depth was 797 m (uncorr.) and
807 m (corr.).

The mud-line HPC for Hole 630A was recovered at 1320 hr
on 20 February. Over the next 11 hr, 18 HPC cores were recov-
ered to a sub-bottom depth of 172.1 m, recovery being 98.9%.
These HPC cores were followed by eight XCB cores to a total
sub-bottom depth of 250.3 m. Recovery with the XCB was
64.1%, for a total recovery of 88% in Hole 630A. The decision
had been made to double-HPC the upper part of the section at
this site, and a mud-line core for Hole 630B was successful at
1150 hr, 21 February. Nine HPC cores were recovered in Hole
630B to a sub-bottom depth of 80.4 m, recovery being 99%,
when operations ended. A third mud-line HPC, necessary at
this site (Hole 630C) for inorganic-geochemistry sampling of the
surface interstitial waters, was recovered successfully at 1942 hr,
recovery being 100%. The JOIDES Resolution left Site 630 for
BAH-11-A in southeastern Exuma Sound at 2300 hr, 21 Febru-

ary.
The coring summary for Sites 629 and 630 appears in Table 1.
SEDIMENTOLOGY
Introduction

Three holes were drilled at Site 630. Hole 630A penetrated
250.3 m below sea floor (bsf) and recovered 220 m of core (88%).
Hole 630B penetrated 80.4 mbsf, recovery being 79.6 m (98%).
Hole 630C penetrated 9.3 m sub-bottom and recovered 9.3 m
(100%).

Hole 630A consists predominantly of soft and stiff calcare-
ous ooze and minor amounts of chalk and, rarely, limestone.
Most smear slides of the ooze contain needles, which are con-
firmed by x-ray-diffraction (XRD) analysis (“Inorganic Geo-
chemistry” section, this chapter) to be aragonite. This sediment
is more properly classified as periplatform ooze. The calcite frac-
tion consists of foraminifers and nannofossils in varying pro-
portions. Layers of unlithified to partly lithified packstone are
rarely observed in the upper half of the sequence, whereas in the
lower part they are more common. The ooze is white, showing a
few subtle color variations (10YR 8/1, 5Y 8/1, 5Y 8/2). Biotur-
bation appears as mottling of grayish, greenish, or light brown-
ish colors, and pyritic areas as relatively darker areas of light
gray (10YR 8/2). The packstone layers typically have a more yel-
lowish (2.5Y 8/2) or grayish (10YR 7/1) tone than does the white
ooze background. Because of the homogeneous aspect of the
sedimentary sequence, Hole 630A is subdivided into only two
units. Unit I comprises the upper 146 m and consists of a pure
calcareous ooze almost devoid of packstone layers; Unit II con-
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sists of the lower 105 m, where packstone layers alternating with
calcareous ooze are numerous (see Fig. 2).

Unit I (0-146 m sub-bottom, Cores 630A-1H through
630A-16H-3)

Unit I consists of at least 90% calcareous ooze at different
stages of induration. On average, the top of Unit I (0-75 m sub-
bottom) varies between soft and stiff ooze, whereas the bottom
(75-146 m sub-bottom) is almost entirely soft ooze. Packstone
layers are rare throughout Unit I, although they occur more com-
monly at the extreme top (Core 630A-1H) and between 68 and
85 m sub-bottom (Cores 630A-8H and 630A-9H). The layers,
typically a few cm to 10 cm thick, can be as thick as 50 cm in a
few places. Maximum grain size at the base of layers is medium
sand, consisting mainly of planktonic foraminifers. The thick-
est layers commonly display graded bedding. Accordingly, these
packstone layers are interpreted as being turbidites.

Although the calcareous ooze is visually homogeneous
throughout Unit I, smear slide estimates (generally three per
core) of foraminifers, nannofossils, micrite, and aragonite nee-
dles exhibit trends that we used to divide Unit I into three sub-
units: a lower subunit, IC (90-146 m sub-bottom), a middle sub-
unit, IB (28-90 m sub-bottom), and an upper subunit, IA (0-28
m sub-bottom) (see Fig. 2 and Table 2). Micrite in smear slide
estimates includes both fine carbonate grains (a few to 25 pm)
of uncertain origin and fine aragonite needles.

Subunit IC is enriched in foraminifers (30%) and has an
intermediate nannofossil content (40%) and a micrite content
(15%) with rare aragonite needles. Subunit IB shows a low fora-
miniferal content (10%), a high nannofossil content (50%), and
an intermediate micrite content (25%) with common aragonite
needles. Subunit IA displays a low content of both foraminifers
(7.5%) and nannofossils (15%), whereas the micrite content is
at its maximum (45%) with abundant aragonite needles. The
foraminifer content clearly decreases upward, whereas micrite
clearly increases upward, as does the proportion of aragonite
needles. The nannofossil content shows a minimum in Subunit
IA, a maximum in Subunit IB, and an intermediate value in
Subunit IC. The upward trend of increasing micrite and arago-
nite indicates a gradual increase through time of the input and
preservation of bank-derived particles. This interpretation is
strengthened by the carbonate mineralogy of Unit I. The lower
part of Unit I shows no aragonite, the middle part some arago-
nite (20%-25%), and the upper part the most aragonite (40%-
45%) (see Fig. 3 and “Inorganic Geochemistry” section). The
step boundaries of the aragonite content match those of the sed-
imentary sequence defined by smear slide estimates.

Several clay-rich layers are observed in Subunit 1A, at 2.5 m
sub-bottom and between 17 and 21 m sub-bottom (see Fig. 4).
These layers correlate well in Holes 630A, 630B, and 630C. Sim-
ilar layers have been observed at similar depths in Hole 628A
and Holes 627A and 627B.

Unit IT (146-250 m sub-bottom; Cores 630A-16H-4
through 630A-26X)

Unit II consists of chalk and ooze (60%) interbedded with
unlithified to partly lithified packstone layers (40%). Packstone
layers are thicker at the base (as thick as 100-120 cm) than at
the top (a few cm to 20 cm) of Unit II, where they are more nu-
merous (e.g., 37 layers in Core 630A-17H and 50 layers in Core
630A-18H). Grain size at the base of the layers ranges from fine
to very coarse sand. Fine to medium sands are primarily fora-
minifers, and coarse sands are aggregates. Only one grainstone
layer is reported (top of Core 630A-22X). Sharp bases and grad-
ed bedding are common features in these packstone layers, which
therefore are interpreted as being turbidites.
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Table 1. Coring summary, Sites 629 and 630.

Date Sub-bottom  Length Length
Core Core (Feb. depths cored recovered  Percentage
no. type® 1985) Time (m) (m) (m) recovered

Hole 629A

1 H 20 0001 0-6.9 6.9 291 42

2 H 20 0053 6.9-16.5 9.6 1.66 17

3 X 20 0230 6.9-16.5 9.6 1.64 17
Hole 630A

1 H 20 1320 0-8.6 8.6 8.66 100

2 H 20 1415 8.6-18.2 9.6 10.11 105

3 H 20 1500 18.2-27.8 9.6 9.69 100

4 H 20 1545 27.8-37.4 9.6 9.33 97

5 H 20 1615 37.4-47.0 9.6 9.50 98

6 H 20 1700 47.0-56.9 9.9 9.38 94

7 H 20 1730 56.9-66.3 9.4 9.43 100

8 H 20 1805 66.3-75.9 9.6 9.49 98

9 H 20 1845 75.9-85.7 9.8 9.45 96

10 H 20 1915 85.7-95.1 9.4 9.55 101

11 H 20 1945 95.1-104.7 9.6 9.82 102

12 H 20 2015 104.7-114.3 9.6 9.66 100

13 H 20 2030  114.3-123.9 9.6 9.66 100

14 H 20 2100 123.9-133.5 9.6 9.80 102

15 H 20 2130 133.5-143.1 9.6 9.70 101

16 H 20 2200  143.1-152.8 % 4 9.38 96

17 H 20 2315 152.8-162.4 9.6 8.69 90

18 H 21 0030 162.4-172.1 9.7 8.77 90

19 X 21 0212 171.9-183.6 11.7 9.66 82

20 X 21 0305 183.6-193.2 9.6 8.60 89

21 X 21 0349  193.2-202.9 9.7 9.39 96

22 X 21 0430  202.9-212.5 9.6 1.22 12

23 X 21 0510  212.5-221.9 9.4 593 63

24 X 21 0615  221.9-231.3 9.4 5.32 56

25 X 21 0715 231.3-240.9 9.6 0.57 5

26 X 21 0850  240,9-250.3 9.4 9.42 100
Hole 630B

1 H 21 1150 0-3.8 3.8 3.1 99

2 H 21 1345 3.8-13.4 9.6 9.54 99

3 H 21 1430 13.4-22.8 9.4 9.51 101

4 H 21 1515 22.8-32.5 9.7 9.66 99

5 H 21 1600 32.5-41.9 9.4 9.55 101

6 H 21 1630 41.9-51.5 9.6 9.05 94

7 H 21 1700 51.5-61.2 9.7 9.31 95

8 H 21 1745 61.7-70.8 9.1 9.11 100

9 H 21 1815 70.8-80.4 9.6 10.04 104
Hole 630C

1 H 21 1942 0-9.3 9.3 9.31 100

2 H = hydraulic piston; X = extended core barrel.

Forty percent of the interlayered sediment is a soft or stiff
ooze; the other 60% consists of chalk. According to smear slide
estimates, this material has a low foraminiferal content (15%), a
relatively high micrite content (35%), and fairly abundant arag-
onite needles when compared with Subunit IC (see Fig. 2). The
carbonate mineralogy shows 10%-15% aragonite in Unit II,
which fits well (perhaps coincidentally) with the relatively high
content of micrite and aragonite needles.

Discussion

Unit I ranges in age from late Miocene to Holocene (“Bio-
stratigraphy” section, this chapter). The upper part of Unit I
(Subunit IA) roughly corresponds to early to late Pleistocene
and late Pliocene, Subunit IB to early Pliocene, and Subunit IC
to very late Miocene and earliest Pliocene. Unit II was deposited
only during the late Miocene and is coeval with Subunit IB in
Hole 628A.
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Study of Unit I suggests that bypassing of sandy turbidity
currents through the closest gullies has occurred during the last
6 m.y., while ooze accumulated on the interfluve at an average
sedimentation rate of 25 m/m.y. Rates of sedimentation were
even higher, about 62 m/m.y., during part of the Pliocene. The
upper part of Unit I (Subunit IA) seems to correspond to the
well-established glacial interval of the late Pliocene and the
Pleistocene, a time when bank-derived aragonite seems to have
been the largest. This tentative interpretation will have to be
confirmed by detailed oxygen isotope stratigraphy and analyses
of the clay and feldspar composition.

Unit II can be interpreted as a turbidite apron at the toe of
the late Miocene gullied slope. Unit II in Hole 630A seems to
correlate well with the turbidite-rich sequence of Subunit IC in
Hole 628A. In conclusion, Site 630 provides a detailed record of
the evolution of a gullied slope, prograding over its turbidite
apron since late Miocene time. This site also gives an excellent
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Figure 2. Comparison of sedimentary textures among Holes 630A, 630B, and 630C, and smear slide estimates of major components for Hole 630A.
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Table 2. Composition of lithologic units, Sites 629 and 630.

Lithologic  Sub-bottom Lithology Total percentage of other constituents
unit depth Dominant Occurrence  Foraminifers Nannofossils  Micrite  Aragonite
(subunit) (m) lithology (%) (%) (%) (%) (%)
I 0-146 Calcareous ooze 90
(periplatform ooze)
Packstone layers 10
(turbidites)
1A 0-28 5 15 45 40-50
IB 28-90 10 50 25 20-25
IC 90-146 30 40 15 0
I 146-250 Ooze and chalk 60 15 30 35 10-15
(periplatform ooze)
Packstone layers 40
(turbidites)
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Figure 3. Aragonite content by x-ray diffraction vs. sub-bottom depth for Hole 630A, and comparison of
lithostratigraphy with the aragonite-needle content in smear slides.

276



Figure 4. Clay-rich layers in Core 630A-3H-2, 23-29 cm.

record of the export of fine sediment by the Bahamas carbonate
platform during the last 10 m.y.

BIOSTRATIGRAPHY

Introduction

Hole 629A was drilled to a total depth of 27.1 m sub-bot-
tom. Three cores containing coarse rubble were obtained (Cores
629A-1H, 629A-2H, and 629A-3X).

A nearly continuous upper Neogene-Quaternary section was
recovered at Site 630. Calcareous nannofossils and planktonic
foraminifers are generally well to moderately preserved through-
out the thick section of periplatform oozes and chalks. Hole
630A was drilled to a sub-bottom depth of 172.1 m (Cores
630A-1H to 630A-18H) with the HPC, then continued to a total
depth of 250.3 m (Cores 630A-19X to 630A-25X) with the XCB.

Unless otherwise specified, all samples examined for this re-
port came from core catchers.

Calcareous Nannofossils

Site 629

Cores 629A-1H through 629A-3H contain assemblages from
Zone NN21, which is correlated to the late Pleistocene and Hol-
ocene. Winnowing of the sediment or washing during core re-
covery depleted the nannofossil abundance in the sediment.
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Site 630

Sections 630A-1H-1 through 630A-1H-2 contain abundant
Emiliania huxleyi, indicating the top (E. huxleyi acme) of Zone
NN21. This zone correlates with the late Pleistocene to Holo-
cene. The core catchers from Cores 630A-1H and 630A-2H con-
tain mixed assemblages having both E. huxleyi (NN21) and Pseu-
doemiliania lacunosa (NN19 to NN16). This mixing is the result
of either downhole contamination or reworking. Only strongly
overgrown specimens of Cyclococcolithina macintyrei were ob-
served, suggesting that these specimens were reworked. There-
fore, the flora probably belongs to the younger part of the NN19,
and the sediment is most likely Pleistocene.

Cores 630A-3H and 630A-4H contain assemblages composed
of Discoaster pentaradiatus, Discoaster brouweri, and Discoas-
ter surculus, as well as probable Pseudoemiliania lacunosa, all
suggesting Zone NN16, which correlates with the earliest part
of the late Pliocene. These assemblages continue downward from
Core 630A-5H through 630A-8H, adding Reticulofenestra pseu-
doumbilica and Discoaster asymmetricus in the lower sections.
The presence or absence of Amaurolithus tricorniculatus (which
differentiates NN14 from NN15) was difficult to ascertain. As a
result, this interval is assigned to Zones NN14/15, which corre-
lates with the early Pliocene. The absence of Discoaster asym-
metricus and Discoaster quinqueramus in assemblages from
Cores 630A-9H through 630A-13H indicates that this interval is
from Zones NN12/13 (latest Miocene to early Pliocene). The
occurrence of Discoaster quinqueramus in assemblages from
Cores 630-14H through 630A-21X indicates Zone NN11, al-
though the assemblage in Core 630A-16H is too poorly pre-
served to yield a definitive age determination. No stratigraphi-
cally important species have been observed in the core catchers
below Core 630A-21X because of poor preservation and very
low nannofossil concentrations.

Foraminifers

Site 629

Three cores of upper Pleistocene sediments were recovered
from Hole 629A. Planktonic foraminifers of the Globorotalia
truncatulinoides Zone (N23) are abundant. A mixture of shelf
and slope taxa characterizes the benthic-foraminiferal assem-
blages.

Site 630

A late Pleistocene age (Globorotalia truncatulinoides Zone,
IN23) is assigned to Core 630A-1H on the basis of the occurrence
of G. truncatulinoides and the pink variety of Globigerinoides
ruber. A hiatus may separate Quaternary from upper Pliocene
sediments in Core 630A-2H. The presence of Globorotalia mio-
cenica and the absence of G. truncatulinoides and early Plio-
cene taxa suggest a late Pliocene age (Globorotalia miocenica
and Globorotalia tosaensis Zones; N19 part/N21) for the base
of Core 630A-2H (18.2 m sub-bottom). The upper Pliocene Glo-
borotalia miocenica Zone (N19 part) is recognized in Cores 630A-
3H and 630A-4H (27.8 and 37.4 m sub-bottom), as indicated by
the abundance of G. miocenica and the absence of early Plio-
cene species. The transition from upper to lower Pliocene oc-
curs in Cores 630A-5H and 630A-6H. Cores 630A-7H through
630A-13H (56.9 to 123.9 m sub-bottom) are early Pliocene in
age and are assigned to the Globorotalia margaritae Zone (N18/
N19 part). Diagnostic taxa include G. margaritae, G. plesiotu-
mida, Globigerina nepenthes, and Globoguadrina altispira (s.1.).
Globorotalia juanai characterizes the transition from upper Mi-
ocene to lowest Pliocene and is present in Cores 630A-18H
through 630A-12H.

The late Miocene Neogloboquadrina acostaensis Zone (N16/
N17) is represented in Cores 630A-14H through 630A-26X
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(123.9-250.3 m sub-bottom). Neogloboquadrina acostaensis is
virtually absent in Cores 630A-14H and 630A-15H but increases
in abundance downhole. Globorotalia lenguaensis and G. mero-
tumida occur sporadically in Cores 630A-18H through 630A-
26X. Other characteristic species of the late Miocene include
Globorotalia scitula, G. menardii, Globigerina nepenthes, and
Globigerinoides extremus.

Benthic foraminifers indicative of bathyal depths are found
throughout the Neogene and Quaternary section of Hole 630A.
Displaced neritic taxa occur sporadically in the upper part of
the drilled interval but increase appreciably in Cores 630A-17H
through 630A-26X. Larger foraminifers represented by badly pre-
served Amphistegina sp. are present in Core 630A-25X, CC.

Summary

Among the three sites of the slope transect north of Little
Bahama Bank, Site 630 on the upper slope contains fewer larger
foraminifers than do the other, deeper sites. In fact, from the
Holocene to the upper Miocene section (250 m), only one sam-
ple (630-25X, CC) yields very badly preserved Amphistegina.
This apparent lack of platform-derived material is even more
unusual because turbidites are present throughout the 104 m of
upper Miocene sediment.

SEDIMENT-ACCUMULATION RATES

An abbreviated interval of Pleistocene sediments (Cores 630A-
2H and 630A-1H) overlies a thick, continuous sequence of up-
per Miocene-Pliocene strata (Cores 630A-26X through 630A-3H)
in Hole 630A (Fig. 5). A hiatus of as much as 1 or 2 m.y. may
separate the Neogene and Quaternary, although additional shore-
based study is needed for better delineation of the magnitude of
this suspected stratigraphic gap. A similar break occurs at Site
628, where at 146 m sub-bottom a facies change from ooze and
turbidites below to ooze above occurs. An average sediment-ac-
cumulation rate of 27-28 m/m.y. characterizes the entire section
drilled in Hole 630A. Rates in the Pliocene ooze section may
range as high as 62 m/m.y., and rates in the Miocene turbidite
unit are 27 m/m.y. or higher.

INORGANIC GEOCHEMISTRY

Interstitial-Water Studies

Concentrations of calcium and magnesium at Site 630 ex-
hibit trends similar to those seen at Sites 626, 627, and 628
(Tables 3 and 4). Values of Ca gradually increase from their sur-
face-seawater levels, whereas Mg concentrations decrease (see
Fig. 6). The most marked change in these two elements occurs
between surface seawater and water obtained from the first core.
To investigate this gradient further, water samples were taken
from every section in Core 630C-1H over the top 9 m. Results of
this investigation (see Fig. 7) confirm trends seen in previous
holes. However, whereas increases in the Ca concentration were
gradual over this depth, investigations of Hole 630C showed
that Mg levels exhibited a sharp decrease over a small interval.
Either diagenetic processes affecting the Mg concentration of
interstitial waters occur rapidly, or surface waters are signifi-
cantly different in Mg concentration from water immediately
above the sediment/seawater interface. In assessing these sce-
narios, it is useful to normalize the concentration of Ca?* and
Mg?* to the Cl~ content. These values show that although the
Mg/Cl ratio of surface water is similar to the first sediment
sample of Hole 630C, the Ca/Cl ratio of pore water is much
higher. This difference is probably a result of the low Ca/Cl ra-
tio of surface waters rather than of any differential diagenetic
reactions occurring in the sediments that may cause covariant
trends.
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Sites 627, 628, and 630: Summary

As discussed in the preceding section, interstitial waters from
Sites 627, 628, and 630 exhibited similar Ca and Mg gradient
trends. However, the magnitude of these gradients shows a con-
stant change from the deeper site, Hole 627A, to the shallower
site, Hole 630A (see Tables 5 and 6). The percentage of change
in these gradients is much larger than the relative difference in
water depth between the three sites (see “Operations Summary,”
this chapter, and Site 627 chapter, this volume). For example,
the gradient in Hole 627A over the top 250 m is 5.1 x 1072
mmol/L/m, compared with a gradient in Hole 630A over the
same interval of 2.6 X 10~2 mmol/L/m (the normalization to
Cl- does not significantly change these gradients). The Ca gra-
dient cannot be explained by pressure alone but must result from
diffusion of pore waters depleted in Mg and enriched in Ca from
an underlying unit. The large difference in Ca gradients is there-
fore probably not a result of variations in sedimentation rates
between the sites (see “Sedimentology” section, this chapter, and
Site 627 chapter, this volume), because Ca concentrations re-
ported at DSDP sites containing large amounts of carbonate
(such as Site 245; Gieskes et al., 1981) show concentrations typi-
cally of 30 mmol/L adjacent to oceanic basalts. In Hole 627A,
however, Ca concentrations of 35 mmol/L were reported with-
in the Cenomanian marl section, which is at least 1 km above
basement. This suggests that the Cenomanian interval, which is
rich in igneous and terrigenous materials, may influence the Ca
rise and Mg depletion in the overlying sediments. Using the dif-
ference in gradients between Sites 627 and 630 and assuming
that the Cenomanian is indeed the source of Ca, we can esti-
mate that approximately 600 m of sediments lies above the Ce-
nomanian at Hole 630. This is the approximate thickness of
sediments estimated from seismic profiles (see “Seismic Stratig-
raphy” section, this chapter).

A further important observation made at the three sites off
Little Bahama Bank, as well as at Site 626, is the apparent ab-
sence of significant amounts of sulfate depletion in the intersti-
tial pore waters (Figs. 8 and 9). This lack of depletion may be a
result of the low initial amounts of organic matter, the low sedi-
mentation rates, and/or an external source of sulfate ions.

X-Ray Studies

Sediments from Site 630 can be divided into two units, ac-
cording to changes in the percentage of aragonite and calcite
(see Figs. 10-12). The uppermost unit, corresponding to the
Pleistocene and the lower to the upper(?) Pliocene section, is
characterized by amounts of aragonite greater than 40%. Be-
neath this interval, aragonite content falls to levels of between
0% and 20%. Dolomite forms a small but persistent proportion
of the sediments throughout Hole 630A, yet shows no consis-
tent pattern with depth or age (see Tables 7-9).

High-Mg calcite was detected only in the top 5 m of the sec-
tion (Table 9). Its disappearance may be attributed to either a
change of sedimentation patterns or a removal through diage-
netic processes.

Summary of X-Ray Data: Sites 627, 628, and 630

In all three sites across the Little Bahama Bank transect, con-
sistent changes were visible in the proportions of aragonite, cal-
cite, dolomite, and quartz (see Fig. 13). The first change corre-
latable between the three sites occurs in the Pleistocene section,
the uppermost part of which is typified by low aragonite concen-
trations. Proportions of aragonite increase downhole and reach
a maximum at the Pliocene-Pleistocene boundary. The Pliocene
is characterized by a sudden reduction in the amount of arago-
nite from approximately 70% to between 0% and 20% toward
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Figure 5. Sediment-accumulation rates, Site 630.

the start of the Miocene section. The third unit, present in all
three holes, extends downward through the Miocene to the up-
per(?) Oligocene and also contains aragonite but in reduced and
somewhat variable amounts (see Fig. 13). Absent at Site 630,
the Oligocene in Holes 627 and 628 consists predominantly of

low-Mg calcite and a small amount of quartz.

The cause of the decline in aragonite content near the surface
at these three sites is unknown; perhaps because of the proximity
to the surface, it is not primarily diagenetic. In the Pliocene-
Pleistocene, the changes in mineralogy are consistent with a
reduction in the transport of platform sediment and a general
trend from distal to oceanic slope facies. The appearance of
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Table 3. Analyses of interstitial waters from Hole 630A.

Sub-bottom
depth Alkalinity  Salinity  Chlorinity Ca SOy
(m) pH (meq/kg) (%0) (%) (mmol/L) (mmol/L) (mmol/L)
Surface seawater  8.21 2.41 36.2 21.05 10.43 58.00 29.48
7.4 7.65 3.00 35.0 20.81 11.44 52.87 25.05
16.0 7.67 2.89 35.2 20.28 12.03 52.45 28.95
25.6 7.72 3.09 35.1 19.27 11.78 52.65 29.08
35.2 7.80 3.29 35.0 20,18 11.57 54.39 28.54
44.8 7.63 3.08 35.1 20.56 12.25 53.12 28.81
64.3 7.55 2.99 35.7 20.07 12.52 52.82 28.78
833 7.35 3.41 359 20.84 14.30 50.71 27.38
112.1 7.47 3.80 36.2 20.63 14.97 49.81 26.93
140.9 7.36 4.05 37.0 21.16 14.64 48.96 27.49
169.8 7.43 4.22 37.5 21.82 16.58 50.55 29.08
200.6 7.51 4.69 37.8 21.58 16.20 50.93 25.68
224.8 T.52 5.07 39.6 21.33 17.07 51.36 27.31
Table 4. Analyses of interstitial waters from Hole 630C.
Sub-bottom
depth Alkalinity  Salinity  Chlorinity Ca Mg S04
(m) pH  (meq/kg) (%00) (%0) (mmol/L) (mmol/L) (mmol/L)
1.45 7.75 3.03 34.8 19.72 10.74 53.92 28.49
2.95 7.70 2.87 34.8 19.34 10.85 53.72 34.17
4.45 7.62 2.78 34.8 20.00 10.78 53.85 23.24
5.95 7.62 2.89 35.0 20.72 10.97 52.51 31.72
7.45 7.65 3.08 35.0 20.14 11.42 51.94 32,00
8.95 7.61 2.85 35.2 20.49 11.50 52.69 32.93
Alkalinity Calcium and magnesium
pH (meqg/kg) (mmol/L) Salinity (®/oo) Chlorinity (%/o0)
o 7 8 2 4 6 8 20 40 60 34 37 40 18 20 22
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Figure 6. Summary of interstitial-water analyses, Hole 630A.

quartz in the lower Oligocene sediments could indicate the in-
fluence of deep oceanic currents in this area at that time.

The dolomite, typically moderately calcian (45-47 mol%
MgCO,), found in these sediments may be either detrital or dia-
genetic and occurs only within the Quaternary and Tertiary of
Holes 627 and 628 to the Pleistocene and late Pliocene. In con-
trast, dolomite is ubiquitously distributed within Hole 630. Do-
lomite is also present in Albian rocks recovered from Hole 627B,
although these rocks are clearly of a different origin than those
of the Pliocene-Pleistocene occurrences.

Carbonate-Bomb Data

The percentage of carbonate was generally significantly lower
at Site 630 than at either Site 627 or 628 (Fig. 14 and Table 10).
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Although this may be a result of the proximal nature of the site,
it should also be recognized that extremely rough surface condi-
tions prevailed during drilling, making accurate weighing im-
possible. Results are therefore subject to confirmation by fur-
ther shore-based studies.

ORGANIC GEOCHEMISTRY

Twenty-three rock samples were taken from Hole 630A for
Rock-Eval analysis (see Figs. 15-18). The lithology consists es-
sentially of periplatform carbonate ooze (late Miocene to Holo-
cene).

The organic material, as in most of the Neogene-Holocene
sites investigated on Leg 101, consists of low amounts of detri-
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Figure 7. A. Summary of interstitial-water analyses, Hole 630C. B. Interstitial Ca** and Mg2* concentrations, Hole 630C.

tal, oxidized, terrestrial organic matter (see Fig. 16). T,,,, inves-

tigations showed a great mixture of material of differing maturi-
ties and probably different provenances (see Fig. 17).

An increased lipid component was somewhat indicated in the
kerogen of the lower part of Unit II (late Miocene ooze and tur-
bidites, see “Sedimentology” section, this chapter; Fig. 18).

PALEOMAGNETISM

Hole 630A yielded an expanded Pliocene and upper Miocene

sedimentary section that may be useful for magnetostratigraph-
ic studies and their correlation with other contemporary phe-
nomena. However, the material recovered from Hole 630A was
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Table 5. Summary of calcium
gradients, Sites 627, 628, and

630.2
10-m 250-m
sub-bottom  sub-bottom
Site depth depth
627 7.5 5.1 % 1072
628 14.0 32 x 1072
630 13.5 2.6 x 1072

A Unitls expressed in mmol L~
b

Table 6. Summary of magne-
sium gradients, Sites 627, 628,

and 630.*
10-m 250-m
sub-bottom sub-bottom
Site depth depth
627 -53 b_2x 1072
628 -73 -3x 1072
630 - 69 -1x 1072

aLInitls expressed in mmol L7!

b Data averaged over entire core
depth.

primarily calcareous ooze, which seemed unlikely to contain a
magnetization of sufficient strength to be detectable by the ship-
board Molspin spinner magnetometer. Consequently, only seven
7-cm? oriented samples were taken from two cores to aid in de-
termining whether or not further sampling was warranted. A
detailed paleomagnetic analysis of these cores was deferred un-
til a later date contingent on the results of these sample analy-
ses and on the usefulness of paleomagnetic data from the same
types of sediments in other holes from Leg 101.

Because the magnetic-susceptibility measurements in Hole
628A suggested that very little magnetic material would be in
the sediments at Site 630, the number of measurements taken
from Hole 630A cores was reduced. Only Sections 2, 4, and 6 of
each core were measured. As in Hole 628A, the susceptibility
shows virtually no variation from a value of approximately — 0.4
X 10~% G/Qe. However, unlike those for the previous holes, the
susceptibility vs. depth plot shows few large amplitude spikes
(Fig. 19). This is undoubtedly the effect of the exclusion of the
data from the first section of each core that commonly appears
to be contaminated with metallic flakes.

PHYSICAL PROPERTIES

Physical-property measurements were made on sediment re-
covered from Site 630A (see Table 11) as described in the “Intro-
duction and Explanatory Notes” (this volume).

Compressional Wave Velocity

Compressional wave velocities measured on samples removed
from the core liner average 1700 m/s and show little variation
with increasing depth (Fig. 20).

Compressional wave velocities measured on sediment in the
core liner (three measurements each on Sections 2, 4, and 6 of
each core) show two zones of constant velocity. From 0 to 150 m
sub-bottom, values average 1700 m/s. Between 150 and 200 m
sub-bottom, velocities average 1800 m/s.

282

0
l_ —
60 [— —
e L L
<
(=N
@
=]
E 20— i
5
f=1
(]
0
A
'_. e
180 }— -
340 1 |
24 26 28 30 3

Sultate (mmol/L)

Figure 8. Interstitial-sulfate concentrations, Hole 630A.

Wet-Bulk Density, Porosity, and Water Content

Density values increase steadily with increasing depth from
1.6 g/cm? at 1.5 m sub-bottom to 1.9 g/cm? at 250 m sub-bot-
tom. There is very little variation around the mean (Fig. 20).

Porosity values decrease with depth from 60% at 1.5 m sub-
bottom to 50% at 250 m sub-bottom. The two low values of
40% at 85 m and 40% at 220 m are single samples.

Water content decreases regularly with depth from 53% at
1.5 m sub-bottom to 35% at 250 m sub-bottom. The decrease in
water content correlates with the decrease in porosity and in-
crease in density.

Thermal Conductivity

Conductivity increases regularly and slowly with increasing
depth from 2.7 x 1073 cal x °C~! x em~! x s~!at 1 m sub-
bottom to 3 x 10-3cal x °C~! x em~! x s~! at 250 m sub-
bottom. Values vary little except in the deepest parts of the hole
(more than 240 m sub-bottom) where measurements were made
on core catchers.

Shear Strength

Shear strength increases slowly and regularly with increas-
ing depth from 4 kPa at 1.5 m sub-bottom to 7 kPa at 250 m
sub-bottom.
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Figure 9. Interstitial-sulfate concentrations, Hole 630C.

Discussion

Physical-property parameters reflect general trends with
depth, as would be expected of a homogeneous lithologic sec-
tion having increasing overburden pressure. Only compressional
wave velocity measurements made within the core liner show a
change in overall trend. At 148 m sub-bottom, higher velocity
averages (1800 m/s) correlate with an increase in induration of
the background sedimentation and an increase in number of
turbidite layers.

SEISMIC STRATIGRAPHY

Introduction

Site 630 completely sampled the top 200-300 m of the upper
part of an accretionary carbonate slope. Because this site is lo-
cated on an interfluve between gullies (see “Operations Sum-
mary,” this chapter), regional seismic stratigraphic correlations
could be made with confidence only along the trend of the inter-
fluve (i.e., upslope/downslope) or laterally within it (i.e., along
the slope contours). Despite this complexity, we propose that a
sequence boundary sampled at the bottom of Site 630 immedi-
ately overlies the B/C sequence boundary at Site 628 approxi-
mately five n. mi downslope.

Seismic Correlations: Hole 630A

Site 630 lies just west of the intersection of site-survey lines
LBB-05 and LBB-10 (Fig. 1, this chapter). Two sequence bound-
aries are recognized in the upper 300 m of section at this inter-
section. The upper surface is discernible only on LBB-10, oc-
curring at 0.06 s sub-bottom (Fig. 21). At an interval velocity of
1.75 km/s, equal to that used for upper sequences on LBB-18 at
Sites 627 and 628, the converted depth is 52 m. Neither a litho-
logic boundary nor a biostratigraphic hiatus exists within this
depth range in Hole 630A. However, this seismic boundary ap-
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Figure 10. Percentages of calcite and aragonite from Holes 630A and
630C as measured by x-ray diffraction for the top 20 m.

pears to intersect the seafloor downslope of LBB-05 (Fig. 21),
suggesting that its sub-bottom depth may decrease rapidly with
increasing water depth. Hole 630A is slightly downslope of the
line intersection (see “Operations Summary,” this chapter). Per-
haps this upper sequence boundary was produced by the same
erosional episode that caused an abbreviation of the Quaternary
sequence between Cores 630A-1H and 630A-2H (see “Biostra-
tigraphy” section, this chapter).

The deeper sequence boundary visible on LBB-10 is a promi-
nent impedance contrast and apparent unconformity, which oc-
curs at 0.28 s sub-bottom and 0.26 s sub-bottom on LBB-05, in
both cases at the base of an acoustically transparent interval
(Figs. 21 and 22). If a compressional wave velocity of 1.75 k/s is
used to convert the entire overlying section from traveltime to
depth, the sequence boundary occurs at 228-245 m sub-bottom,
within a zone of poor recovery in Hole 630A (Cores 630A-22X
through 630A-26X, 202.9-240.9 m sub-bottom). If this poor re-
covery is caused by either lithologic or diagenetic changes, then
a possible correlation with those changes and the acoustic hori-
zon is suggested.
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630C as measured by x-ray diffraction.
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Table 7. X-ray analyses of samples from Hole 630A.

Sub-bottom
depth Calcite  Aragonite Dolomite  Quartz Other minerals
(m) (%) (%) (%) (%) present
0.7 21 76 4 0 Mixed-layer illite-montmorillonite
2.2 77 27 0 0
2.22 41 59 0 0 Mixed-layer illite-montmorillonite
35 83 7 10 0 Mixed-layer illite-montmorillonite
7.4 45 55 0 0 Mixed-layer illite-montmorillonite
8.1 50 50 0 0
16.0 51 45 4 o
18.2 28 46 18 0 Plagioclase
25.6 48 48 2 0
35.2 52 42 6 0 Palygorskite
4.8 74 24 2 0
64.3 77 22 2 0 Mixed-layer illite-montmorillonite
83.3 80 18 2 0
105.1 94 0 6 0
140.9 88 0 12 0
169.8 83 11 6 0 Sepiolite
200.6 78 11 11 0
224.8 83 14 3 0
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Table 8. X-ray analyses of samples from Hole 630B.

Sub-bottom
depth Calcite  Aragonite Dolomite  Quartz
(m) (o) (%) (%) (%)
3.04 64 36 0 0
3.34 47 51 2 0

Possible Tie with Site 628

Because Site 630 was located on LBB-10, possible correla-
tions downslope with Site 628 involve tying LBB-10 to LBB-18
along LBB-05 (Fig. 1, this chapter). In an attempt to do this,
the A/B and B/C sequence boundaries were first carried on
LBB-18 from Site 628 approximately 9 km upslope to LBB-05
(Fig. 23). Only the B/C boundary, correlated with a late mid-
dle-early late Miocene hiatus in Hole 628A, could be carried
for the entire distance. At the LBB-05/LBB-18 intersection, the
B/C boundary occurs at 0.305-0.325 s, suggesting a depth range
of 267-284 m sub-bottom, again according to a conversion ve-
locity of 1.75 k/s.

Along LBB-05 between LBB-18 and LBB-10, the B/C bound-
ary exhibits as much as 0.06 s of relief (Fig. 22). At Site 630, the
B/C boundary occurs at a depth of 0.315 s, or 276 m sub-bot-
tom. This is approximately 26 m below the total depth drilled in
Hole 630A, which translates to approximately 1 m.y. of section
using the 27-28 m/m.y. sedimentation rate derived for the lower
part of Hole 630A (see “Sediment-Accumulation Rate” section,
this chapter). Core 630A-26X, the deepest core of Hole 630A, is
dated as earliest late to late Miocene, which is consistent with
the late middle-early late Miocene age postulated for the B/C
boundary at Site 628. Although the B/C sequence boundary
was not actually sampled at Site 630, a tie between Sites 628 and
630 using the B/C boundary as a marker seems reasonable at
this time.

SUMMARY AND CONCLUSIONS

Site 630 is at the upslope end of the three-site slope transect
north of Little Bahama Bank. Hole 630A penetrated 250 m of
sediment with HPC/XCB coring. Hole 630B duplicated the top
80 m of Hole 630A with the HPC. Finally, Hole 630C recovered
a mud-line core.

The stratigraphic section at Site 630 consists of the follow-
ing units (“Sedimentology” and “Biostratigraphy” sections, this
chapter, and Fig. 24): (1) periplatform ooze (nannofossil-fora-
minifer ooze plus bank-derived aragonite) with some chalk, step-
like decrease of aragonite from 40% to 50% at the top to below
XRD detection limits near 100 m, late Miocene to Holocene,
146 m; and (2) periplatform ooze and chalk with 40% turbidites
of mainly bank-derived skeletal material, late Miocene, 104 m.

SITES 629 AND 630

Unlike Sites 627 and 628, which are on the rise at the foot of
the Little Bahama Bank platform, Site 630 lies on the slope
(s.s.) at an angle of 2° to 3°. Present-day slope topography shows
widely spaced gullies that are interpreted as being the erosional
pathways of turbidity currents (Mullins et al., 1984). Quater-
nary sediment cover on this gullied slope consists mainly of peri-
platform ooze. The coarser debris shed by the platform bypass-
es the slope in turbidity currents, forming an apron of turbidites
and debris sheets on the rise (Mullins et al., 1984). An undis-
turbed section of upper Miocene-Holocene periplatform ooze
at Site 630 indicates that bypassing has persisted for the last 6
m.y. Before 6 Ma, the site formed part of the turbidite apron on
the rise. This succession is consistent with the progradation of
the platform flank inferred from the lithologic and seismic fa-
cies at Sites 627 and 628 (see Site 627 and 628 chapters, this vol-
ume).

Despite bypassing by sandy turbidity currents, sedimentation
rates in the periplatform ooze are high, somewhere between 27
and 62 m/m.y. (see “Sediment-Accumulation Rate” section, this
chapter). Rates in the underlying turbidite facies are not well
constrained. Biostratigraphic studies indicate, however, that they
are at least as high as in the overlying unit of periplatform ooze.

Superimposed on the changes of depositional facies is a dia-
genetic trend that converts periplatform ooze rich in bank-de-
rived aragonite into chalk (“Inorganic Geochemistry” section,
this chapter). Major factors in this process seem to be dissolu-
tion of aragonite and upward migration of calcium-rich pore
waters from the Cretaceous.

The correlation of borehole and seismic stratigraphy is more
ambiguous at Site 630 than at the preceding sites (“Physical
Properties” and “Seismic Stratigraphy” sections, this chapter).
A seismic unconformity on LBB-10 corresponds to an early Pleis-
tocene hiatus probably between Cores 630A-1H and 630A-2H.
Another seismic unconformity at the top of an interval of high-
amplitude reflections at 0.28 s correlates either with a bundle of
turbidites having a top at 203 m sub-bottom or with an increase
in lithification, i.e., a diagenetic boundary, below 200 m sub-
bottom that is represented by a zone of poor recovery in Hole
630A.
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Table 9. X-ray analyses of samples from Hole 630C.

Sub-bottom

depth Calcite  Aragonite  Dolomite  Quartz

(m) (%) (%) (%) (%) Comments

1.45 23 75 3 0 Illite-montmorillonite present;
high-Mg calcite, 16%o;
low-Mg calcite, 7%

2.95 56 44 0 0 Illite-montmorillonite present

4.45 21 75 4 0 Illite-montmorillonite present;
high-Mg calcite, 7%; low-
Mg calcite, 14%

5.95 66 34 0 0

7.45 58 42 0 0

8.95 42 57 1 0
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Figure 13. Summary of percentages of aragonite at Sites 627, 628, and 630. Stratigraphic lines are based on ages
reported in the “Biostratigraphy” section (this chapter).
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Table 10. Carbonate-bomb data,

Site 630.
Sub-bottom depth ~ CaCOj content

(m) (o)
2.2 81
13.8 99
23.4 100
30.0 92
39.6 75
55.2 79
59.1 79
65.1 78
71.5 81
78.1 68
87.9 83
97.3 80
100.3 77
103.3 74
106.9 76
116.5 78
119.5 76
126.1 86
132.1 80
138.7 79
148.3 74
158.0 78
167.6 74
174.1 93
188.8 96
198.4 89
217.7 92
225.6 91
246.1 85
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Table 11. Physical properties of sediments, Site 630.

Thermal
Sub-bottom Velocity  Wet-bulk  Dry water gonductivity Shear

Sample depth Velocity  in liner densitg' content Porosity (107 x cal x °C™'  strength
(level in cm) (m) (m/s) (m/s)  (g/emd) (%) (%) xem~ ! xs7h (kPa)

1-1, 20 1695

1-2, 75 22 1.76 54,87 62.62 2.511 1.93

1-2, 100 1603

1-3, 75 37 2.794

1-4, 20 1713

1-4, 70 5.2 1681 1696 1.76 50.48 59.10 2.647 3.62

1-4, 100 1714

1-5, 75 6.7 2.853

1-6, 20 1728

1-6, 70 8.2 1655 1659 1.89 40.98 54.78 2.853 9.40

2-2, 20 1668

2-2,70 10.3 1696 1.78 51.77 60.91 2.655 2.94

23,75 11.8 2.666

2-4, 20 1691

24,70 13.3 1669 1614 1.74 53.35 60.41 351

2-4, 100 1649 2.703

2-5,75 14.8 2.682

2-6, 20 1611

2-6, 70 16.3 1635 1582 1.75 54.59 61,72 2.534 4.42

2-6, 100 1677

32,70 20.3 1722 1679 1.82 46.49 57.75 4.76

3-2, 100 1678 2.751

33,75 21.8 2.682

34,20 1687

34,70 233 1697 1667 1.79 48.72 58.88 2.866 5.44

34, 100 1679

35,75 24.8 2.692

3-6, 20 1636

3-6, 70 26.3 1732 1649 1.80 48.28 58.55 2.686 7.70

3-6, 100 1687

4-2, 20 1656

4-2, 70 30.3 1449 1579 1.76 50.08 58.81 2.888 4.76

4-2, 100 1709

4-3,75 318 2.643

4-4, 20 1690

4-4, 70 333 1622 1623 1.76 53.23 61.01 2.669 4,87

4-4, 100 1668

4-5, 75 348 2.697

4-6, 70 36.3 1625 1595 1.74 54.5 61.32 2.693 4.30

4-6, 100 1679

5-2, 20 1635

5-2,70 39.7 1715 1724 L7 52.82 61.30 2,704 4.08

5-2, 100 1707

53,75 41.2 2,795

54, 20 1714

4-4, 70 42.7 1680 1668 1.80 48.98 59.05 2.783 3.96

5-4, 100 1682

5-5,75 44.2 2.704

5-6, 20 1670

5-6, 70 45.7 1619 1678 1.77 49.98 58.94 2.688 3.85

5-6, 100 1678

6-2, 20 1712

6-2, 70 49.7 1667 1636 1.77 50.92 59.63 3.17

6-2, 100 1664

6-3, 75 51.2 2.759

6-4, 20 1656

6-4, 70 52.7 1703 1635 1.82 48.56 59.27 2.762 3.62

6-4, 100 1635

65,75 54,2 2.763

6-6, 20 1654

6-6, 70 55.7 1675 1.75 53.7 61.13 2.756 5.44

6-6, 100 1666

6-7, 15 56.6 2.794

7-2, 20 1647

7-2, 70 59.1 1714 1681 1.72 55.13 61.36 2.751 1.93

7-2, 100 1666

73,75 60.6 2,759

7-4, 20 1736

7-4, 70 62.1 1746 1.82 45.07 56.34 2.718 6.68

7-4, 100 1721

7-5, 75 63.6 2.806

7-6, 20 1676

7-6, 70 65.1 1588 1.77 49.63 58.72 2.693 2.6

7-6, 100 1600

8-2, 20 1669

8-2, 70 68.6 1672 1646 1.79 49,37 59.27 2.994 4.19

8-2, 100 1626

8-3, 75 70.1 3.141

8-4, 20 1701

8-4, 70 7.6 1655 1667 1.77 48.81 58.14 3.189 5.66

8-4, 100 1681

8-5, 75 73.1 3.286
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Table 11 (continued).

Thermal
Sub-bottom Velocity ~ Wet-bulk  Dry water gonductiv‘i{y . Shear
Sample depth Velocity  in liner density content Porosity (1077 x l:lal % ’?_ strength
(level in cm) (m) (m/s) (m/s) (g/cm?) (%) (%) xem™' x5 (kPa)
8-6, 20 1636
8-6, 70 74.6 1673 1.77 50.20 59.08 3.318 3.17
8-6, 100 1562
9-2, 20 1752
9-2, 70 78.5 1508 1673 1.79 49.02 58.84 2.861 4.30
93,75 80.0 2.749
9-4, 20 1700
9-4, 70 81.5 1700 1644 1.74 49.41 57.62 2.803 5.89
9-4, 100 1655
9-5,75 81.0 2.882
9-6, 20 1697
8-6, 70 84.5 1683 1.82 43.91 55.37 2.865
9-6, 100 1717 3.62
10-2, 20 1641
10-2, 70 87.9 1736 1.90 38.37 52.37 3.003 4.76
10-2, 100 1642
10-3, 75 89.4 2.867
10-4, 20 1612
10-4, 70 90.9 1516 1491 1.51 35.37 39.17 3.091 4.98
10-5, 75 92.4 2.949
10-6, 20 1645
10-6, 70 93.9 1452 1609 “1.76 46.48 55.74 2919 5.10
10-6, 100 1679
11-2, 20 1670
11-2, 70 97.1 1623 1659 1.78 45.23 55.26 2.941 6.23
11-2, 100 1620
11-3, 75 98.6 2.856
11-4, 20 1645
11-4, 70 100.1 1612 1681 1.81 44 .81 55.95 2.970 5.66
11-5, 75 101.6 2.946
11-6, 20 1703
11-6, 70 103.1 1723 1723 1.74 48.8 57.03 2.875 11.78
11-6, 100 1715
12-2, 20 1676
12-2, 70 106.8 1676 1626 1.75 46.62 55.41 2.870 4,76
12-2, 100 1699
12-3, 75 108.3 2.829
12-4, 20 1654
12-4, 70 109.8 1679 1729 1.78 48.68 58.25 2117 9.17
12-4, 100 1663
12-5, 75 111.3 2.581
12-6, 20 1653
12-6, 70 112.8 1486 1675 1.74 46.01 54.6 2.842 6.34
12-6, 100 1690
13-2, 20 1833
13-2, 70 116.1 1709 1643 1.8 46.44 56.96 2.843 7.53
13-2, 100 1643
13-3, 75 117.6 2.842
13-4, 20 1659
13-4, 70 119.1 1466 1661 1.78 46.5 56.27 2.907 6.53
13-4, 100 1701
13-5, 75 120.6 2.859
13-6, 20 1659
13-6, 70 122.1 1606 1.79 45.99 56.4 2.816 ki
13-6, 100 1719
14-2, 20 1709
14-2, 70 125.7 1571 1673 1.8 51.6 61.25 2.934 6.28
14-2, 100 1638
14-3, 75 127.2 2.895
14-4, 20 1645
14-4, 70 128.7 1704 1657 1.79 47.58 57.55 2,938 32.32
14-4, 100 1597
14-5, 75 130.2 3.065
14-6, 20 1739
14-6, 70 131.7 1476 1644 1.84 43.05 55.08 3.210
14-6, 100 1637
15-2, 20 1662
15-2, 70 135.6 1828 1.86 43.15 55.95 2.850 4.77
15-2, 100 1687 1630
15-3, 75 137.1 2.763
15-4, 20 138.6 1700
15-4, 70 1729 1678 1.84 42.06 54.25 3.177 1.79
15-5, 75 140.1 3.053
15-6, 20 1738
15-6, 70 141.6 1678 1606 1.87 39.73 52.99 3.032 5.78
15-6, 100 1723
16-2, 20 1759
16-2, 70 145.4 1504 1735 1.86 39.16 52.17 27113 m
16-2, 100 1791
16-3, 75 146.9 2.980
16-4, 20 1575
16-4, 70 148.4 1706 1768 1.82 43.42 54.93 2.958 4.02
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Table 11 (continued).

Thermal
Sub-bottom Velocity  Wet-bulk  Dry water Sonducti\rily Shear

Sample depth Velocity  in liner density content Porosity (1077 x cal x oc—? strength
(level in cm) (m) (m/s) (m/s) (g/cm?) (o) (%) xem~ 1 xs7h (kPa)

16-5, 75 149.9 3.135

16-6, 70 151.4 1683 1.82 43.63 55.24 3.046 7.53

16-6, 100 1652

17-2, 20 1789

17-2, 70 156.0 1788 1799 1.83 38.00 50.04 2.888 2.76

17-2, 100 1780

17-3, 75 156.6 2.944

17-4, 20 1874

17-4, 70 158.0 1746 1833 1.85 41.59 54.29 2.811 3.01

17-4, 100 1788

17-5, 75 159.5 3.136

17-6, 20 1829

17-6, 30 160.5 1668 1.84 41.93 54.26 2.756 4.78

17-6, 46 1803

18-2, 20 1854

18-2, 70 164.6 1681 2005 1.87 38.14 51.37 2.867 8.79

18-2, 100 1894

18-3, 75 166.1 2.919

18-4, 20 1791

18-4, 70 167.6 1653 1834 1.79 46.02 56.31 3.014 4.27

18-4, 100 1841

18-5, 75 169.1 2.848

18-6, 20 1743

18-6, 70 170.6 1669 1820 1.79 45 55.53 2.871 2.51

18-6, 100 1813

19-2, 75 174.1 1.83 438 55.50 2.803 6.53

19-3, 75 175.6 3.024

19-4, 20 1743

19-4, 70 177.1 1796 1.87 40.66 53.74 2.994 3.01

19-4, 100 1769

19-5, 75 179.6 3.097

19-6, 20 1756

19-6, 70 181.1 1768 1797 1.86 41.21 53.95 3.214

19-6, 100 1774

20-2, 20 1873

20-2, 70 185.8 1548 1908 1.98 32.44 48.19 3.219 5.78

20-2, 100 1781

20-3, 75 187.3 2.798

20-4, 20 1804

20-4, 70 188.8 1604 1791 1.95 34.47 49.69 3.107 9.54

20-5, 75 190.3 3.108

20-6, 20 1805

20-6, 70 191.7 1894 1745 1.89 39.65 53.44 3.013 11.05

21-2, 20 1775

21-2, 70 195.7 1500 1764 1.90 38.06 52.02 3.100 3.01

21-2, 100 1778

21-3, 75 197.2 2.998

21-4, 20 1732

21-4, 70 198.7 1495 1752 1.88 39.07 52.53 3.078 5.22

21-4, 100 1856

21-5, 75 200.2 2.911

21-6, 20 1809

21-6, 70 201.7 1505 1744 1.91 37.18 51.39 3.033 .77

21-6, 100 1749

22-1, 50 211.8

23-1, 75 213.3 2.979

23-2, 20 1808 1.87 40.96 54.16

23-2, 70 214.7 1512 1896 2.848 6.53

23-2, 100 1743

23-3, 75 216.3 2.902

23-3, 100 218.8 1620 2.06 24.49 40.10 3.464

24-1,75 222.6 3.162

24-2, 20 1793

24-2, 70 224.1 1923 1.90 36.94 51.02 2.959 9.79

24-2, 100 1803

24-3, 20 1809

24-3, 70 225.6 1802 1.93 33.76 48.49 3.260 4.77

24-3, 100 1685

24-4, 20 227.1 3.305

25-1, 15 231.5 2.147

26-2, 20 1706

26-2, 70 243.1 1596 1500 1.89 41.28 55.00 2.961 10.55

26-2, 100 1707

26-3, 75 244.6 2.792

26-4, 20 1867

26-4, 70 246.1 1813 1.86 42.64 55.34 2.89

26-4, 100 1766

26-5, 75 247.6 3.081

26-6, 20 1778

26-6, 70 249.1 1820 1487 1.92 34.29 48.83 3.136

26-6, 100 1970
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Figure 21. Part of line LBB-10, showing both sequence boundaries sampled at Site 630 (total depth of pene-
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Figure 22. Part of line LBB-05, illustrating relief on the B/C sequence boundary between lines LBB-18 and LBB-10.
Note that B/C lies slightly deeper than the total depth at Site 630.
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.I UNLITHIFIED PACKSTONE, UNLITHIFIED PLOATSTONE, and w 5 ] I UNLITHIFIED GRAINSTONE, UNLITHIFIED RUDSTONE, UN-
w |8 05 | N TACD BUDSTONE: whiy; mince : PARTIALLY “LITHIRIED E E 05-] | LITHIFIED PACKSTONE, with minor PARTIALLY LITHIFIED
Zz|= L - 1 . PACKSTONE to LITHIFIED PACKSTONE. No CC.
W o~ -
1 4 INlS 1 ]
o e
§ 5 id I y UNHITHIFIEE-' f:’iﬁ;ﬂgﬂi.‘ﬂih_ 15Yh8ﬂ|‘f|1 h ﬂ::lrl ﬂlm:;w: I .g = . 0] 1 UNLITHIFIED GRAINSTONE, very pale brown {10YR 8/3), occurs
2 oo athe 00 Upgir part o Mk = in Section 1, 0-36 cm, 105-108 d 124-127 cm; also in Sectio
b | fining-upwards cycles and in alternations with PARTIALLY LITHI- AN § | 2 016 &, The uparmoct GRAINSTONE apposrs 1o b the tsper
wis. FIED PACKSTONE. PACKSTONE is coarse-grained, and contains 8|3 1 part of a turbidite which fines upward from UNLITHIFIED RUD-
& |3 £ I foraminifers and skeletsl fragments, including pteropods and = E Fl I STONE; grain types include pteropod casts, small lithoclasts, and a
E HE =1 1], echinoid spines. 2 |8 {aw benthic foraminifers.
@ | g - . . = F-)
|3 - I T UNLITHIFIED FLOATSTONE, white (10 R 8/2), occurs in Section & 1% UNLITHIFIED RUDSTONE, light gray (10YR 7/3), occurs in
2|3 o|2 1 | T 1, 18-102 om, end Section 2, 16-30 cm, Grades up into RUDSTONE £ Section 1, 3685 cm, as the basal part of a turbidite which fines to
[ § £ L1 or PACKSTONE. Clast types include skeletal fragments and litho- 3 g UNLITHIFIED GRAINSTONE. Clast sizo ranges up to 3 em
T |2 j | clasts in & matrix of foraminifers and skelenal fragment, i diameter; clasts include dolomite (with moldic porosity) and casts of
[ . teropods.
ol UNLITHIFIED RUDSTONE, whita (10YR 8/2) to pale yellow rge o '
! . {25Y 7/4), occurs in Section 2, 30-40 cm, 50-72 cm, and 80-90 om; UNLITHIFIED PACKSTONE, white (10YR 8/2), in Section 1
contains clasts of LITHIFIED GRAINSTONE, 13 em diameter. 85.105 cm. Contains m,:'mkmm:, benthic ,;:ni,"-,,,:"né
opods and lithoclasts.
PARTIALLY LITHIFIED PACKSTONE, white (10YR 8/2), occurs ptee i
In Section 2, 40-50 cm and 83126 om, altemating with UNLITHI- PARTIALLY LITHIFIED to LITHIFIED PACKSTOME, white
FIED PACKSTONE, (10YR 8/2), occurs in Section 1, 130-160 cm.
SMEAR SLIDE SUMMARY {%):
175 2,140
D D
SITE__ 629 HOLE A CORE_ 3X CORED INTERVAL _569.0-579.6 mbsl: 16.5:27.1mbst
COMPOSITION: | TTRAT, 20N E i
= FOSEIL - @
Quartz Tr = é AFE g 3 g H
Accessory Minerals 1 - 3 (88|2 HEE a E LITHOLOGIC DESCRIPTION
Foraminifers 0 30 FREAE g g i 5 HEIR arasmic | 2 E g
Mannotossils 54 5 o 3 g s HEEE £ | umwolosy | 316k
pals o - HHHHEREHHHEE HEHE
Skaletal Fragments 20 = 'y
Micrite ] 5
c,,,', - 20 | L&) UNLITHIFIED PACKSTONE, UNLITHIFIED FLOATSTONE and
a o5 | UNLITHIFIED RUDSTONE. with minor PARTIALLY LITHIFIED
= ; PACKSTONE
£ |8 s | UNLITHIFIED PACKSTONE, white (5Y 8/1, 10YR 8/2) to pols
8|8 : | yellow (2.5Y 7/4), oceurs throughout core as upper part of fining-
£ 3 upwards sequence from FLOATSTONE or RUDSTONE. Foramin-
& g | ifers are predominant, with skeletal fragments and pteropods present.
r} cc 3
- % L UNLITHIFIED FLOATSTONE, white (5Y 8/1 to 10YR 8/2), occurs
L 1lE in Section 1, 8-15 cm and 23-30 cm, as the base of fining-upwards
5 g cycles; also occurs from 46 to 756 cm. Skelatal fragments are pre-
g dominant in matrix, with litheclasts and pteropods prasant.
N UNLITHIFIED RUDSTONE, white (10YR 8/2) mixed with pale
yellow (2.5Y 8/4), occurs in CC, 21-32 cm; contains CHALK clasts,
PARTIALLY LITHIFIED PACKSTONE, white [10YR 8/2), is
possibly a clast. Occurs in Section 1,4246 cm,
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SITE 630 HOLE A CORE 1H COR
ED INTERVAL B04.5813.1 mbsl; 0-8.6 mbs! SITE
BIOETRAT. ZONE | B ~ — i HOLE A CORE__2H :
i oo casancn | 1B D R I . CORED INTERVAL _ 813.1-822.7 mhsl; 8,6-18.2 mbsf
5 [elule E i E -} E FOSSIL CHARACTER 8 E 6l
AHHE HHR B¢ HARARREE HE
§ H i3 i 3|k o | amaemc |83 I LITHOLOGIC DESCRIPTION § £2 HE S H 5
2 516(3|2| |B[3|2|2| & | iworoav [5|E|F CAEHE 1 3 Els amomc | %[ B[a LITHOLOGIC DESCRIFTION
HAHHHHBEHHHEE HEH Ei;g; : gag‘"”m'ﬂg'
e Fle a H i HE 5
RE=-E-0-N-]
oo d l 4 0 0
{eoea PARTIALLY LITHIFIED PACKSTONE, UNLITHIFIED PACK: o B it e
+reooo . UNL STONE, b oo e ]
sl o ool | Er&wﬁ;ﬂ $3LCAREOU8 DOZE, with minor PARTIALLY LITHI B E T © CALCAREOQUS OOZE, CHALK, and UNLITHIFIED PACKSTONE
KSTONE and LITHIFIED PACKSTONE 05 = ™ ith :
, i | ; 5= @ w ] | | :'d “n:;:‘rucazlﬂ;rugelgo to PARTIALLY LITHIFIED PACKSTONE
B Immmm AREOUS O0ZE
1 o o om ‘4
1.0 v ; 1w mm
" ! ,,,,:F,Tmold_v LITHIFIED PACKSTONE, whits (whits than 10YR e | ! CALCAREOUS OOZE, white (10YR 8/1), occurs from Section 3, 40
& L g e 8/1to 10YR 8/1), occurs in Section 2, 38.73 ¢cm and 77-79 cm; from - . R em, through Section 6, 150 cm; grades toward CHALK in Section 4,
g |8 g T | Section cozn :i om, mn.;.n. Section 4, 109 em; and in Section 5, 0-150 H iy | 1 0-150 em. OOZE in CC is light gray to gray (5Y 7/1 to 6Y 5/1),
5‘ = - Tt ::vwmn,:' ,-_.: '.'::,',’:‘ ::;,, aggregates (< 0.2 cm diameter), 3 T I Contains burrows 1-2 cm diameter; some with dark clayey centers.
2 3 ossil;slightly burrowed. acacaca
M b ] :
b é 7|e 5 :—ﬂ-m | ) M ! CHALK, white (10YR 8/1), occurs in Section 2, 16-150 em.
z SHR - | UNLITHIFIED PACKSTONE, white (10YR 8/2, 10¥R 8/1), occurs : i Ssacacas) |
g E .l =) . from Section 1, 125 cm, through Section 2, 38 em; in Section 2, & 2 facacacacl H UNLITHIFIED PACKSTONE, white (10¥R 8/1), occurs in Section
S 5 e I 88127 cm; in s.m:m B, ?-20 om, and in the CC. PACKSTONE ] I. . 1, 0-150 em (with & void from 96-114 em), and Section 3, 0-40 cm,
E s s o :m‘.jm Ihmm_ and grain {up to 0.3 cm qjeeooa] I | PACKSTONE is bioturbated; burrows are light gray (25Y 7/0).
o iameter). 4 Booo
a| |2 | B oo UNLITHIF
5 I e g e aa IED 10 PARTIALLY LITHIFIED PACKSTONE, white
# u ~ CHALK, white (10YR B/2), ocours in Section 4, 109150 cm, and in = ] | (10YR B/1 10 5Y 8/1), fine to very fine-grained, contains foramin.
5 P | Section 6, 20-100 em. i 1o o] | ifers. Pyrite occurs in gray streaks and specks, and in burrow fills.
P Towmmw] ||
| Fmwe I gftu;‘:s:uus OOZE, vary pale brawn (10YR 7/3) to white (2.5Y 2 s En e l :m.v CALCAREQUS DOZE, light gray to gray (5Y 7/1 1o 5Y
: I e l m‘sn mexﬁ. in Section 1, 0-63 cm, with a thin UNLITH- = £ 5 Feoad l ‘ 1), occurs in the CC. Small burrows are present (0.2 cm diameter),
g ] nterbed, contains pteropods. Also in Section roaoo
i - IH_H4=-M:m | 2,7377 em, S e l SMEAR SLIDE SUMMARY (%):
E Toooo
2 -] m-co-m. ,;fbm PARTIALLY LITHIFIED to LITHIFIED PACKSTONE, white = 1 u':'-_l;l___nnn ! ! 275 475 675 CCI8
J L § | | {10¥R 8/11, occurs in Section 2, 127-150 cm. ' § Toeea] | \ D D D M
Ta o ma w b bt
. LITHIFIED PACKSTONE, whi ; Z |sl8 o COMPOSITION:
e o | 115.125 cm. e (SO B oy ol Saetion:; g |3 z s Terorofo] l |
a om0 a0 T b iy e g Quartz
P . 1 doodo - - - T
* ol | " SMEAR SLIDE SUMMARY (%): 2|58 sl la| Ie=ds | Accessory Minerals: ’
g o DT w - . do o o bed l .
z - | Z |62 Banb | Pyrite = = & B
fecacicazsn 270 475 675 §|° Teeda Formsiniiin, 00 0 s
g B praTgeod l D o D T | | Nannofomils 20 25 13 10
z " COMPOSITION: 2 b Srongx Salcules S
§ 8z o s 2 e \ and: Te ; B -
fr-smrcor-em <o oramini v 10 10 ’ Peooo Skanal Fragnern 2 30 20
B g § B gt Nennofossils o 1. 2 1::.:,:.:,:;',_, 1 suﬁ w5 w0 -
=R H 5 ] Clasts 10 5 5 g Foo oo icrite 40 40 35 60
& g 3 § T Micrite 0 e 5 4 Toes |
wlgz I Pl g o iy Pteropods - - Tr i Bk oo oo |
9|z = w-,_q Fasod
= a ] =R=N=N=] q i
; - OOt k HDDDC\DQL_’D‘:'
K} - E e o i Yoo | b
& ]
e |
3 [ 3 Tocod |
¥ . 3 = Tooma
o - 3 > | . 4 Fesad |
Glo o| |8| FeE=mE (.
-I:Iuﬂzf_‘l:un l
3 =
:ﬁnﬂnﬂn:lu l =H
Foaooo
[=] [= I
|
7 [{1
52 R
cC| l
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630 ROti A CORE_3H CORED INTERVAL 822.7.832.3 mbsl; 18.2:27.8 mbst SITE 630 HOLE A CORE__aH CORED INTERVAL _ 832.3.841.9 mbsl; 27.8.37.4
BIOSTRAT. ZONE / g BIOSTRAT. ZONE / ;
= | FossiLcHARACTER 13 ] = | rossiL & -|- 1
Srefale] | |53 HE HNANEREE HE
§ § g E 3 i E 2 E 2 " LITHOLOGIC DESCRIPTION 8|t HE 2 S z a8l LITHOLOGIC DESCRIPTION
3 3 B18| 2 | uthowoay |5 |5&|3 & H a i i B8] 2 | umnotoo g E
g £ GlE|=|E| & 3z i |5 £ ElE|z|E| B Wl ]
AHHHHEBHHBEE HE HAHHHHBHHHEE HE
R [e]
E | 1 CALCAREOUS OOZE and CHALKY CALCAREOUS OOZE, with I " CALCAREOUS OOZE and CHALK with minor UNLITHIFIED PACK-
0.5 minor MARLY OOZE, UNLITHIFIED PACKSTONE and PARTIALLY STOME, LIMESTOME (LITHIFIED OOZEl, snd UNLITHIFIED
g s ] I 1 LITHIFIED PACKSTONE 2 | { FLOATSTONE (probably is drilling breccia)
5l |
1
i i | CALCAREOUS OOZE, white (5Y 8/1 and 10YR 8/1), from Section 3 CALCAREQOUS OOZE, white (10YR 8/1), occurs in Section 1,
"_.1 " 3, 0 em, through the base of the core; mottled and bioturbated. I 30-85 cm and 100-150 cm; also in Section 3, 0 cm, through Section
b | ] | 1 6, 150 cm. Bioturbated, with brownish to gray mottles, Contains
2 . CHALK, white |5Y 8/1), from s;mnn 1 14 l:m. mmm&odon‘ g i3 some medium to coarse grains, including foraminifers and grain
E = IE 120un,;|dﬂlut:nrmim”“‘ u it - s e | hy agaregutes.
contains ns (grain aggregates and forami micrite. :uc_n =0 =
. [y e Tesal? CHALK, white (10YR 8/1), occurs in Section 1, 85-100 cm, and in
. 0O0ZE, olive gray (5Y 6/2) to light gray (BY 7/1), occurs in I T eooa]= I Bection 2, 0-150 cm, Bioturbated, contains grain aggregates and
i 2 | ol Section 2, 12:30 cm and 7992 cm. 00ZE gmwdumlm . 2 -:.z.:n"“a o | H- foraminifers.
muddy intervals, of the p o
3 | resrfrosnsMbabrivanySnioteabosedbis s o i ; ¥ LIMESTONE (LITHIFIED QOZE. whie (10YR 8/1). cvoum w3
1 B UNLITHIFIED PACKSTONE (5Y 7/21, o=l | b %
] ACKS , light gray , occurs in Section oo do
. ] 2,912 cm. +=== || | UNLITHIFIED PACKSTONE, white (5Y 8/1), occurs in Section 7
i E Foood and the CC. Contains coarse grains (up to 0.3 cm diemater),
Faons ] 1 PARTIALLY LITHIFIED PACKSTONE, whits (5Y 8/1), oceurs in e ;:::::}2-:-::. | L including skelatal grains,
s A ] I Section 1, 0-14 em; possibly deformed by drilling. 5 5 raead 10
5 (2| F==ao 1 8 3 L | UNLITHIFIED FLOATSTONE, white (10YR 8/1), probably drilling
i b R | SMEAR SLIDE SUMMARY (%): g i 1_, 1 moo] i breccia, in Section 1, 025 cm,
dao =] = RN
=== - -3
i 1ae=as| (it 227 275 475 675 H 5 e {eeoa] s SMEAR SLIDE SUMMARY (%):
lsea]s | D M D D ul = Tason] |
% i Ere =i 8 |8le b4 e LB B ﬁ‘ 276 475 675
Pz Frrena | COMPOSITION 2 § 2 Teaea] | eeee
] s 3 :
= 5 s Foeeaz | Quartz T ElE g ey N (R COMPOSITION:
8 |z|2 i o] B Y| ow i 3g I Teeee |
MR . P | Dolomite = 1 = = 8 ¢ |4 J===o » Foraminifers 0 1B 10
FR=R-E-0[-] - Ei=E=]
= 1g(% Jeaes=]s iy Palagonite ™o o- - E e | 1 Nannofassils 50 40 35
= | 1550 o I Foraminifars 5 — 5 5 Toooo Skelatal Fragments 15 15 20
3 g - Nannafossils 10 45 15 40 & P | 0 Clasts § = B
Sponge Spicules Te - T - Feead Micris 20 30 30
s ™| Skeletal Fragments % 7 20 10 =ned|
Poood| ] ER.es o
§ oo e g | Clastx 10 = 5 = o oouo)] Bl
21 1Reaal; Micrita 50 2% 50 40 Foooo I
B Tooea] || Pailats - - &5 s | o Lt N R
E 5 Foood ! 5 5 loso i
] Pooodo
;l Fea=o I :pmuuuunau 1
EFamad | Fesad
i l==cw | 3 Feooad | \
- SR N-N-N=1 - = e
Fend | [
3 T e ] E -
3 - 0o o) l L
= 6 Fooor: . - l
- Tt s e
oo = I
__:I:lmqnmcﬂd
1o oaa ”
+toooo 1 11
—.:lnzlnﬂc,clgcl
R | =
P oooo ; | - i
Jo oo <
=5 =N
m ﬂﬂnﬂnﬂn l
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SITE E CORE_EH CORED INTERVAL 841.9-851.5 mbsl; 37.4-47.0 mbsf SITE 630 HO E A CORE &H CORED INTERVAL  851.5-861.4 mbsi; 47,0-56.9 mbsf
» 2 MOSTRAT. ZONE / [
- " -
% ?'o E E E g § :ﬂ:mm:n 8 E é E
£
= =l
gt —‘ > I LITHOLOGIC DESCRIPTION H : HHE HE LITHOLOGIC DESCRIPTION
2|2 i ﬁ E z| w |  omamc gl E|n & | § ?\ 3 § HE E araric | § =
g ; g AR E LTHOLOGY | 3 ':;- ! w ; 3 8 g g g uTHoLoay | S 2 E
g 2 g2 2
2 HEEHBEHEE HE AHHHHEHHHEE HE
=N=N=] X
Toooo
Foree e Hin CHALK and CALCAREOUS DOZE T | FORAM-NANNOFOSSIL OOZE and FORAM-NANNOFOSSIL CHALK,
; [= Gy oy with minor UNLITHIFIED PACKSTONE and UNLITHIFIED FLOAT-
- 0.5 0.6 ———+——
E e 1 1 CHALK, whita {10YR 8/1), occurs from Section 1, 45 cm, through § B ot e [ STONE (prabably is drilling breccia)
i s Section 5, BS em. Purplish-gray bands and wubwvertical streaks, and H 1 —_—
™ oo | brown mottles are present. i l . FORAM-NANNOFOSSIL OOZE, whits (10¥YR 8/1), occurs from
10 oo ! Section 1, 111 cm, through Section 2, 85 cm, Section 5, 0-56 em,
L] fy o] ° CALCAREOUS OOZE, white (10YR B/1), occurs in Section 1, J Section 7, 0-6 cm, and in the CC.
i Joooo|0 0-45 cm, and from Section 5 through the base of the core. Contains g
Toooa | | soma coarse sand, fine sand and silt; burrowed, - FORAM-NANNOFOSSIL OOZE, interbedded with FORAM-
L A I NANNOFOSSIL CHALK, white (10Y R 8/1), ocours from Section 3,
: o 51 : , 4.1 ;
; 3 c,_m‘— | | SMEAR SLIDE SUMMARY (%) 5 ] 0 em, through S;Cﬂo:sn mﬂ! om, d::, f:m s.oﬁ:’ni:;"lﬁ em,
. . 275 475 875 = * 2 burrows, and horizontal beds are presant.
oo h o o D H |
B [Eaemcme] | & CHALK, white [10YR 8/1), occurs in Section 1, 10-111 em, in
oo | COMPOSITION: g | Section 2, 65-150 cm; also in Section 5, 56-110 em, and Section 7,
1oooa I | . ifors o - 20 § " I 633 cm. Gray and purple streaks present,
'i T | = Nannofossils 50 40 45 z ] H | UNLITHIFIED PACKSTONE, white (10YR 8/1), occurs in Section
= Skoletal Fragments B 1610 ’5 j - 5,110-114 om,
-4 Sooa - na
g H 1 oooo ! Micrite % 25 5 = r =
% T 3 | Clasts = 5 - g 3 ] - l UNLITHIFIED FLOATSTONE, white (10YR 8/1), occurs in Section
= & easasas 1 i 4 I 1. 110 cm; probably drilling breccia.
S 4 o-o-oa l w & = — [
1 oooo Z p ...:‘__.:i N
i Teesa] ||} A HE === | SMEAR SLIDE SUMMARY (%):
g Tooood g Z 3 __1_—_‘—_€j
hesesess I HH - 1=== | 185 275 475 675
g Foeen Z 502 = o o Db D
w w - a
1 < I ST I 1 3|8 5 | COMPOSITION:
g = . JToooao . .
1% E loooo I " | Dolomite Tr - - =
8 4 o= ! Foraminifers 1 1w 1w 10
oo | | Nannofossils 45 60 60
+ =t = si:lhlll_ Fragmants 10 15 15 16
] = | i | Mirta R
1 =ooo i = = e
g 1 oo I | ¥ - - Te -
o S-O-0O-0 g
3 T oood I \ I
[=N=-N-N-]
? o oo o | ] —
- . =X =] = | oG
1 = ol I b
- Toooao I I l
L] h=N=-E=-N-N-
T 1qoooo R
a i IS l it 1
w Foa=d ! a
3 H |
E=-R-N-R~] - -
loooo I {
Fesoo | {
4o E e e e 1 l
o oo
E === I
= o = [
g LA I § 5 |
T
e WS W= L]
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SITE 630 HOLE A CORE__7H CORED INTERVAL 861.4-870.8 mbsl; 56.9-66.3 mbst SITE 630 HOLE A CORE__8H CORED INTERVAL _870.8-880.4 mbsl; 66.3-75.9 mbst
BIOETRAT. ZOME | -] BIOSTRAT. ZONE ]
= | possic E o “ E FOSSIL CHARACTER | 4 13 ¥ q
Slelalel | (2|8 : = [efale] T 613 e\
g ; HN a LITHOLOGIC DESCRIPTION S = g > gl LITHOLOGIC DESCRIFTION
z - GRAPHIC 21 ; H E o g2
= @ & g HE z -1
e |3 3_ g a F _;_ £ | umhowosy | 5|5 |3 w ; ; ERE: s H £ | uthoroay |3 (G (2
- = 1 - =
HHHHEBHHEEE HEHL AHEHHHBEHBHE HEH
o _D L) x J4m o m e oo
“Eﬂl | FORAM-NANNOFOSSIL CHALK and minor UNLITHIFIED FLOAT- et | |1 CALCAREOUS ODZE, and FORAM-NANNOFOSSIL CHALK, with
o5 I ————0 STONE [probably is drilling breccia) = s T === ] minor UNLITHIFIED, UNLITHIFIED to PARTIALLY LITHIFIED, and
z ra— H T PARTIALLY LITHIFIED PACKSTONE, LIMESTONE (LITHIFIED
HEE + 1 FORAM.NANNOFOSSIL CHALK, white (7.5YR 8/0, 10YR 8/1, ] *:'._ == !l 0OZE), and UNLITHIFIED FLOATSTONE (probably drilling breccia)
3 +——+ and 5Y 8/1), occurs from Section 1, 15 cm, through the base of the B vl o 1 1
L g S, | core.  Contains purple/gray streaks, horizontal beds, and light 3 “°‘g—$"€% ] | CALCAREOUS OOZE, whita (10YR 8/1), occurs throughout the
] e brown motthes. 3 core. ins some fi fers and grain aggrega
3 == | _ _ i =t
14 iz ! UNLITHIFIED FLOATSTONE, white (7.5YR 8/0), in Section 1, e I CHALK, white {10YR 8/1), accurs as a thin layer in Section 1, 113-
- L | 0-15 cm; probably drilling breccia. E — ' 130 cm; also occurs from Section 1, 146 cm, through Section 2,
" —t B " 86 cm and 136-150 cm, Contains vertical purple/gray stresks and
i g = ||} ] SMEAR SLIDE SUMMARY (%) I L ; || : brown mottles,
LAR ] - + L -
— [ | 275 475 675 | . UNLITHIFIED PACKSTONE, whits (10YR 8/2 and 2.5YR 8/2),
—t——t [ occurs in Section 2, 76-120 ¢m, in Section 3, 25-32 em and 108-112
—i——+ 1 COMPOSITION: * em, in Section 4, 140-150 cm, and from Section 5, 135 cm, to
== \ | Section 5, 5 cm. UNLITHIFIED to PARTIALLY LITHIFIED
o | Foraminifers 0 1B 10 | PACKSTONE, white (10YR 8/1), occurs in Section 3, 0-25 cm,
" e Nannofossils 80 55 60 L PARTIALLY LITHIFIED PACKSTONE, white (10YA 8/2), in
H e A Pioropods = T = it [ Section 2, 126135 cm. PACKSTONES contain fine sand and have
= 2 t Skeletal Fragments 10 10 10 = H sharp bases and gradational tops.
2 E e Micrita 20 20 20 S (2 H |
N —— 3
S 3 ==== | 8|z 5 [ LIMESTONE (LITHIFIED OOZE), white (10YR 8/1), occurs in
w |2 = | ol I | Section 1, 10-14 cm and 63.70 cm,
z |z H—t i :
§ - ] e I = gle ; | UNLITHIFIED FLOATSTONE, white (10YR 8/1), occurs in Section
g ,; 3 z o j ,; § ¥ | | 1, 0-10 cm; probably drilling breccia.
a 2 =
> 5|2 o | H 'g e s : SMEAR SLIDE SUMMARY (%):
8 I 5
5% g g e | §g It !.l 275 2,116 475 675
o 4 o 4
2 . ====NL zl2 e | b D P O D
§ === ! rg' g I ! COMPOSITION:
S e 5 ! 1 Foraminifers 20 3 15 10
I —— | ! Nannofossils 30 25 60 50
i | [ Preropods Tr - Tr -
G | ' Skeletal Fragmants 20 20 5 15
§ 4m et g 1 Clasts 5 5 - -
; 5 _a.'.‘m]I ; 5 i Micrite 2% 20 20 25
" e | [ :
# T3 I g o I |
- — - CEE K |
e —— o s
T & t :li— o ey [t ' t
3 T l 5 i Mg iy el
g === i | | ===
ole|s == | ]. of [8 d====q 1]
== 2+—““—-—"+=-5|,
== | ===
=== EoSeseh
| =1 B i
§ 5 | 5 5 7 B o e I i
e ——— k-
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SITE 630 HOLE A COR
e 5 E_oH CORED INTERVAL _B80.4-890.2 mbsl; 75.8-85.7 mbst SITE__ 630 HOLE A
-
s rossi. cnacren | o | & als e T CORE_10H CORED INTERVAL B90.2-899.6 mbsl; 85.7-85.1 mbsf
=
Sezla] [ (3 i g ey { f;
% = > 2 & 3
z |2 g ] ! ; 3 E z| w | omasmc ; 2 LITHOLOGIC DESCRIFTION 5|z ; g E E H
¢ (3 ] 128 2 | um A H g3 H £ 2
S § 5 H £ HEHEE wotoey |52 N < ! 5 g SRARGG g E LITHOLOGIC DESCRIPTION
= a8 u = g
ila HHHEE HE % H g 2 § £ HHE E g urhatoay | 5| &
_ S H
= a_g_aglg ] = o HHHEEE H §
159 % CALCAREOUS OOZE %
A R and CHALK, UNLITHIFIED PACKSTONE 1 " !
lo5= = | ool and UNLITHIFIED RUDSTH i ; " {enoa]l
i ; :':ZEEP_Q It UDSTONE {probably drilling breceia) g - jerea] | g}ﬂéﬁﬁmoozs. rvim minor CHALK and UNLITHIFIED RUD-
E . | S oo oo y is drilling breccia), Secti i
vodoepet | CALCAREOUS OOZE und GHALK. white (10VR /). occur 1| | =R L . ° i e
B oo 3 d UNLITHIFIED 7 = CALCAREOUS DOZE, whi
oy PACKSTON . ; loooo , white (10¥R 8/1), occurs throughou
; 3T | : c E units. OOZE contains pyrite streaks and flacks. roPeeed | | vt & surialy. lodicand. fmervst Jo ooy it g
H RS S2C g ) § N . Contains pyrite flecks and burrows, and
,._—,:.:.::":' | i 123 '::?h;MKSJTmE,d:m (10YR B/1], occurs mostly as ¥ Foma | than Core 9H. A glauconitic burrow is present in Smlm?rl’s;t:‘;
2 jmeleel 1) in Section 6, 60.88 cm. A thishr graded unit gesim Foood | m; horizontal laminae oceur in Section 7. *
I3 = | - ’ x Freon | UNLITHIFIED RUDSTONE, whits (10YR 8/1), oceurs in Section 1
sle],| Feler UNLITHIFIED RUDSTONE, white (10YR 8/1), occurs in Section 1 ilg B |y 0-10 em: probably drilling breccia A
Heee [{1]e 0-10 em; probably drilling breccia. ! 4 e|e Toeoo] |
e o 2 + oo '
:n:mzaﬁ: | \ SMEAR SLIDE SUMMARY (%): Femnd [
=== oo
N Sl 2 :Juunu:”:d
 Hally =l D.75 475 675 Faaed ||
) .c:nz“"' | b D I=soeo | SMEAR SLIDE SUMMARY (%}:
g § =5 e l COMPOSITION: T
8 2 E _: L_’L‘l:.L I ‘ E i - :I‘:'nnaucﬂl: | l z',s "75 s,,s
S I5 I EY o Foraminifers 15 10 10 A = T eo] B B B
& |z b o gl Nannofossils = H + o oo
SE | | = z 8% 815 o] Tl [t | comommew
z |8 Micite 30 gz e
HE : B | 1y oo S T e o= =
HEE § = e oo 2 3 F i B E ! Foraminifers 25 30 30
EAHE N e | AR g T | Nannafossils 3 35 40
frr b Mg N M | “lBla - SN Skeletal Fragmants 5
g i Fees | HHE S i ) 0 ®
= |2 a R g \ H roood Clasts 15 = =
§ = ‘ e 8 - - =N ===
E ool e I . Qla 3 Fered | 1
£5 HE o NS R
<|3 1 oo oo I | @ eood |
g F= ; E 3 Joooo 1
- %8| - |©
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— | T oo |
] ] - Joooo l ||
g e Toooo
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SITE_ 630 HOLE A CORE_11H CORED INTERVAL _899.6-909.2 mbsi; 95.1104.7 mbsf SITE 630 HOLE A CORE _12H CORED INTERVAL 909.2-918.8 mbsl; 104.7-114.3 mbst
BIOSTAAT. ZONE | F SIOETRAT. TONK{
.E- FOSSIL CHARACTER | £ H] £ | rossiLcHARACTER 8 o
HARARBEL HH AHHHRRE £
2 S - == alg LITHOLOGIC DESCRIPTION § & £z a LITHOLOGIC DESCRIPTION
RN K 2 E| 2| oname HIEF |2 § ! 3 E |l 2 H 8
HHHHHRHHHEH St THHHERHEHHE HHE
Flg HEHHHEEE HHE F HEHRHHEE HE
[=N=N=) B o x
T [ CALCAREOUS OOZE with minor CHALK, UNLITHIFIED PACK- ] i © CALCAREOUS OOZE, with minor UNLITHIFIED PACKSTONE and
E D54 = = == STONE, and UNLITHIFIED RUDSTONE 0.5 - | I CHALK
£ = R=N=] I Tl
S o a s ]
N e e CALCAREOUS OOZE, whits (10YR 8/1), throughout core, with E 1 l CALCAREOUS OOZE, white (10YR 8/1, 5Y 8/1), throughout core,
ocoo minor lithologies interbedded. OOZE contains grains, including a5 | with minor lithologies interbedded. OOZE is less grainy than over-
w-eooa | . | 4 e foeaminks 1.0 Hlohisbatad 4 P
some very grainy grains are 4 lying cores. oxcopt fora interval
; = | 53 glauconite also occurs as blabs and layers. ; ] | | in Section 3, 115-128 em,
o ooo
| oo |
- Focad | n CHALK, white (10YR 8/1), occurs as thin beds in Section 4, 49.53 - . | UNLITHIFIED PACKSTONE, whits {(10YR 8/1), occurs in Section
fFooan em, 96-100 cm and 122-126 cm. 1 | 1, 31-36 em, and in Section 5, 21:24 cm.
B Foood | 1 £ -
ilE Foood UNLITHIFIED PACKSTONE, white (10YR 8/1), eccurs in beds ilE 3 CHALK, white (10YR 8/1), occurs in Section 3, 135-139 cm.
ele|2 g il ] * in Saction 1, 111-121 cm, and Section 6, 80-96 cm and 138-150 cm, o|e|2 1 e
Teaeal ) ] SMEAR SLIDE SUMMARY (%):
Temme] | UNLITHIFIED RUDSTONE, whita (10YR 8/1), occurs in Section 1, - |
e e — | 13-24 om. 3 275 475 675
::’EIZD:CI:DZ I | 3 | | D D [+]
S oos ]
Frriered | SMEAR SLIDE SUMMARY {%): ] COMPOSITION:
T ooooy 1
o 3 e | I 275 475 675 g = i Accassory Minarals T - =
I 3] Boasd D D D - i | Foraminifers 3 3/ 3/
% i ; o e e | ! z ; 1 Nannofossils _/ B 36
Ula o M B U R COMPOSITION: 8 e - ! Sponge Spicules 10 5 10
3|2 foe=el | S|z E 9 = Skolotal Fragments 0w B -
22 a i Ry Quartz ™ - - & |z a | Micrite B 20 20
& i Feooo | F y CXRs > ¥ Clasts - 1w 1w
il Pl B s £l ~
3 = _ T ey Nannofossils 4 40 35 W z . ] !
o B8 HI : | | Sponge Spicules T 5 5 AELE g 3
z (5|2 3K, 5 . Skeletal Fragments 5 - 10 HBE I3 .
§ e fif | Micrite 20 z: :g 8 . ] |
iL 1 1 E
E % 1 1 Clasts H ‘E 1 |
5 5 3 |
E E FE=1-%-] 1 IIE 3
= T oooo !
38 | 3 3 ol |
8 ]
§ |, | g | 3 [t
a | =
g | : : |
I - iy
] [
z | % ] |
] ] -
HHD 1 i ol Uk
| E ||t
] I
7 7l 3 |
2 =
g g = 5 3] ccl booodl |
o
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SITE 630 HOLE A CORE  13H CORED INTERVAL 918.8-928.4 mbal; 114.3-123.9 mbst S5ITE 630 HOLE A CORE 14H CORED INTERVAL 928.4.928.0 mbsl; 123.8-133.5 mbaf
BIOSTRAT. ZONE | H BIOSTRAT, ZONE | F]
; FOSSIL CHARACTER 3 E 2 2 £ | POSSIL CHARACTER 8 E g s
HAEARRHE |2 Srelals] | (5|8 HE
g|E|8|= HEE alg LITHOLOGIC DESCRIPTION g2\ HEIE a LITHOLOGIC DESCRIPTION
2|2 g s i A w | orammc [E(E|8 CHE i 2| E anamec |9 .
g ] 2|8 8lg g £ | umowoey | 3 blg § 3 5 g g ; g £ | umroroay 3 -
H H E ilg Zlg
HHHHHRHHHHE i3] HHHEEHHHEE HEHL
- Uu(_;_‘t_'ulsl_ 5 uI:IDLIDLlnH |
s ol ]
= o - = o o od
dioooco CALCAREOUS DOZE, with minor UNLITHIFIED and LITHIFIED doooa CALCAREQUS QOZE, with minor UNLITHIFIED PACKSTONE and
£ 0o od
os T e | ] PACKSTONE and CHALK " os e | CHALK
E ' “Duﬂcgnacnﬂ g i S0 a0 !
; 1 Haseg ] | caLmnsous DOZE, u-m. (10YR 8/1), uuwym' core, with é 1 :::annunanc | CALCAREOUS DOZE, white (5Y 8/1, mvn m 5!’ B/2), through-
el e el minor lith ite and pyrite o Foees 1 out core, with other minor with
Fooaod | ot mottles and ional | i Bioturbated, with some burrows page T i KB 1 | fine sand infilling some burrows. I.lnlluhd.mﬂl dmmitbl-ym
Toooo filled with fine sand. % e | with layers
; Feeed | |y H Joeoo Ry omuitmicnl, A maior shawo Is proasit I Seciion B wnd the
a :L,‘:‘DDDDQ‘:'C UNLITHIFIED F_AGKS‘I‘ONE_ white (10YR 8/1), occurs as several - - | upper portion of Section 6.
GECECECECE | thin beds in Sections 4, 5 and 6. A single bed of LITHIFIED PACK- 7 % |
= {emes | STONE occurs in Section 4, 141.144 cm; contains line to medium a o UNLITHIFIED PACKSTONE, white (BY B/1), occurs in Section 2,
ilE Tenoo] | sand, i = 142.145 cm, and Section 4, 115124 cm, PACKSTONES ara graded
HEF :uaecagcqj . LR B = l and contain medium to fine sand.
e | 1 CHALK, white (10YR B/1), occurs as & single bed in Section 6, ]
Froood 108-112 em. - I CHALK, white (5Y 8/1), occurs as @ single bed in Section 2, 126-
e aa | 130 em.
Tmoodl|l SMEAR SLIDE SUMMARY [%): l
1oooal | SMEAR SLIDE SUMMARY (%):
e 276 476 675 =
Foaod | = P o z i 275 475 675
i e e s | T | D +] D
w =1 :
5 é 2 3| PR COMPOSITION: i i s
gl2 3 Feaad || - ] COMPOSITION
S8 Feocd Faldspar T o= - L "
&z Feoeq | | Foraminifers 50 25 30 :ﬁ: n l Foraminifars 15 15 15
3 g § 1 Nannofossils 40 45 40 z ¥ Nannofossis 5 40 55
3|8 ! ; 5 | Skeletal Fragmants = 5 - z J Skaletal Fragments EN "
v 2] 1 Micrite w2 30 4 % 10 2
o212 | R 8 o £ Pallets - W =
z % ; 2 " H g § I | Micrits 5 15 10
5 w .
§ HHALG | t, El2 a |
z(3 i | 33
E E — [= l
|2 [ 1 —
415 EI oo ood | =
| oDooo o
—Toooo
g l oo I ™1
£ | 5 b ood | L
3 5 = 1 = _‘:lnnnnncl
= 1 ~ =
i l ; oo 1 Wy
ni T E Nl o
; [ 5 e |
]
1 06
L | | ) u R |
i il HIAEE |
= 6 | " o|e|B] 7 [
I 3 |
: = i E l
2] 1 ]
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SITE 630 HOL
BIOSTRAT. ZONE /
FOSSIL CHARACTER

3

i
E

CORE__ 18H CORED INTERVAL 938.0-847.6 mbs!; 133.5-143.1 mbsf SITE__ 630 HOL A CORE__ 18H CORED INTERVAL 247.6-957.3 mbsl; 143.1-152.8 mbst

LITHOLOGIC DESCRIPTION LITHOLOGIC DESCRIPTION

TIME-ROCK UNIT
PHYSICAL PROPERTIES| M
TIME-ROCK UNIT

RADIOLARIANS

DIATOMS
PALEOMAGNETICS
PHYSICAL PROPERTIES| M
CHEMISTRY

SAMPLES.

CTH
METERS

FORAMINIFERS

FORAMINIFERS
PALEOMAGNETICS

RADIOLARIANS
DIATOMS
CHEMISTRY
SECTION

== | SED. STRUCTURES
SAMPLES

— | £D. STRUCTURES

CALCAREOUS O0ZE CHALK, CALCAREOUS OOZE, with minor UNLITHIFIED PACK-

! STONE. NoCC.

Ve=1758

| CALCAREOUS QOZE, white {5Y 8/1), throughout core. Grains are
sbundant in some intervals, such as the foraminifer-rich DOZE in CHALK, white (Y B8/1), oceurs throughout core with other litho-
| logies interbedded. ODZE and CHALK appear to alternate but
couplets are indistinct.  Pyrite and  glauconite streaks occur;
| bioturbated, especially in Section 2, 0-78 cm, CALCAREOUS
QOZE contains grains {foraminifers),

— —— —— | DRILLING DISTURE.

Section 1, 88-120 em. Faint glauconitic laminations are present,
! as are burrows and pyrite flecks.

T il
X
1]
o
o
L
F=52.17

| SMEAR SLIDE SUMMARY (%):

275 475 675
° | with other lithologies.

® 0186
o
=]

® P=186

. COMPOSITION: [~ UNLITHIFIED PACKSTONE, white {10YR 8/1), occurs as thin
|1 layers in Sections 4 and 6. Consists of foraminifer-rich fine sand;

graded,

Foraminifers 30
MNannofossils 45
Tr
25

i b talilig
0 1
o
o
0

| Intraclasts
Micrite

SMEAR SLIDE SUMMARY (%):

B&8
B &8

1 276 475 675
[+] D D

V1706

| COMPOSITION:

Vo=1738
w

Echinoid Fragments
1 Micrite

TN P awe W
g

Ba@ B

Bl

Bséh

L]

Pes480

NNT1
LATE MIDCENE
NNT1

Neogloboguadrina acostaensis Zone (N16/17 part)

LATE MIOCENE

» fe184
LR

S

va by d gy

i}

i}

i}

» =182
4%

Neoglaboguadrina acostaensis Zone (N16/17 part)

Vip=1652

§
:
g
|
|
I
|
I
I ‘DOZE, white (10YR 8/1), occurs in Sections 4 and 6, interbedded
I
I
|
|
I
I
I
|
|
I
I
I
|
I
|

Vo170
o
I A AT A
0
0
]
o
a

s by

@=S524

9=52.00

13

ap=187
i ligas
u
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o
o
il
ef=182
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SITE 630 HOLE A CORE _17H CORED INTERVAL 957.3-966.9 mbasl; 152.8-162.4 mbsf SITE 630 HOLE A CORE 18H CORED INTERVAL 966.9-976.4 mbsl; 162.4-171.9 mbsf
BIOSTRAT, ZONE | 2 i BIOSTRAT. ZONE | ] <
E | rossic !-‘ g FOSSIL CHARACTER ; -
z i -] R S L El|=
HOAAREHE HE £ 1302 T |3 HH
A : LITHOLOGIE DESCRIPTION HE HE P HE LITHOLOGIC DESCRIPTION
z H g|2|s ; i HI w | omaemc |E|E|m
5 H a g - ; i g E uthoLoay | 3| B g § 2 g E H g & | umoioay | S Bz
= o - 2 = 2lg
HHHHHBHEHEEE 5:! SAHHHHBHBEHHE HEH
T el e 1 e
SR g | CHALK, UNLITHIFIED PACKSTONE, minor CALCAREOUS OOZE 8 - UNLITHIFIED PACKSTONE and CHALK, with minor PARTIALLY
] 5] 2= === ] | and PARTIALLY LITHIFIED PACKSTONE i lo.5 LITHIFIED and LITHIFIED PACKSTONE
S o o0 > -
f 1| Fres] I CHALK and UNLITHIFIED PACKSTONE, whits {10YR 8/1 and | 1 vow UNLITHIFIED PACKSTONE and CHALK, whita (25Y 8/2, 10YR
3% 5Y 8/2), alternate throughout core from Section 1, 80 cm, through 5 1 8/1, 5Y 8/2), interbadded on a scale of sevoral cm throughout core,
18] o weo ) the CC, 30 cm. PACKSTONES contain abundant foraminifers, and H Some discrete beds of UNLITHIFIED PACKSTONE and CHALK,
g 1= 1 are graded B ;ﬁ_—tu‘::;miax, are also present. PACKSTONE contains medium to
2 1 e e | ine sand.
1 oo | l CHALKY CALCAREDUS ODZE, white (10YR B/1), in Section 1,
" Jwa] o | 0:90 om. Biotarbatad: cortalns s reoe of pycite. ? PARTIALLY LITHIFIED and LITHIFIED PACKSTONE, white
I3 Ju ol oo a (5Y 8/2), oecur both as discrete beds (6-10 em thick) and alternating
: J= ] e PARTIALLY LITHIFIED PACKSTONE, white (25Y 8/2), in the . with CHALK on a seale of several cm.
2| Iuw oo | . ©C, 30-50 em, .
p LR oo E SMEAR SLIDE SUMMARY (%):
Jom=e=] | SMEAR SLIDE SUMMARY (%):
| 1w oo 275 475 675
- =)
i T | 275 475 630 oD o D
[ —as) D o
% == oo 1 i T COMPOSITION:
s m o | ey COMPOSITION,
B Joa .:H:.]l g ry Foraminifars 20 0
s H 3| Jmwod ! Ll Foraminifers 0 15 20 T L l Nennofossils 20 30 40
é i et e l Mennofossils 3 38 25 E > Clasts 20 10 10
= o mea ] Skoletal Fragments w2 20 = 1 Micrite W0 a0 25
w o w0 e | Micrite 3 30 35 3 vy
§ E = 1w mloe I 4. Dolomite Tr - - z g 1
z o g iy = =8 Z § AR
= Z i === - s
w L T~ moa I E t
= 5 x| mmammz ﬁ -
3 S 83|z 3 1]
g L i K MRS g E £ B
a ] E -mmmmnm - = £ a
a ¥l i . w82 2a] o
8| TR Hl : ;
(==
e ] Fay I 3 = ™
S 3 T
‘g etid
g 1)
i § t
v el
& s 2 f
] 2 a3
¥ §
© - f il
HEk £ 1|
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SITE 630 HOLE A CORE 19X CORED INTERVAL  976.4-888.1 mbsl; 171.9-183.6 mbst SITE 630 HOLE A CORE 20X CORED INTERVAL 988.1-997.7 mbsi; 183.6-193.2 mbs!
BIOSTAAT. ZONE / [l BIOSTAAT. ZONE | Fl
i FOSHIL CHARACTER 8 E é s ‘g FOSSIL CHARACTER 8 'ﬁ— ] “
AEE & 2 HE E H
g\t § : HEH s LITHOLOGIC DESCRIPTION glE a g HEHE g LITHOLOGIC DESCRIPTION
£ < E s | B E|8 e |£ H @ HE
§ 3 E B g 3 ; H % £ | umroLoay L ! E é i i _Z_ E kB % E 3 i
£ 3 g H =
HHHHHRHHHEE HE HHHHHEHHHEE HEHE
: ‘IJ ! CHALKY CALCAREQOUS OOZE and PARTIALLY LITHIFIED 5 I CALCAREOUS OOZE and CHALK, with minor UNLITHIFIED two
0.5 PACKSTONE, with minor CALCAREOUS DOZE, CHALK, UNLITHI- B 0.5 ! LITHIFIED PACKSTONE. “Drilling biscuits” present.
. o FIED PACKSTONE and UNLITHIFIED FLOATSTONE ; 4 !
1 ] o 1 CALCAREOUS OOZE and CHALK, white (10YR 8/1, Y 8/1],
i o CHALKY CALCAREOUS OOZE, white (10YR 8/1), occurs 103 l occur from Section 1, 0 om, through Section 2, 160 cm, and Section
hroughout core interbodded with other lithologies. DOZE i bio- s 3] | 3, 118 cm, through Section 5, 150 cm, and in the CC, as altornating
g ] | \ turbated and contains pyrita strasks. # 1 beds, probably “drilling biscuits,” An interval of CHALK alone
o | L3 ‘occurs in Section 8, 0-96 cm.
| PARTIALLY LITHIFIED PACKSTONE, white (10YR 8/1), occurs |
3 ] in Section 2, 0-150 cm, with UNLITHIFIED PACKSTONE inter- Pl H UNLITHIFIED to LITHIFIED PACKSTONE, white (10YR 8/1),
H E . | beds; also in Section 3, 0-100 cm, altermating with CHALK; discrate % | occurs in Section 3, 0-118 cm, as alternating beds, probably “drilling
H ¥ o beds of PARTIALLY LITHIFIED PACKSTONE oceur in Section 4, < ; biscuits.”
2| ] . 4.33 cm, and from Section 4, 141 cm, through Section 5, 29 cm, 2 I |-
d i _L PACKSTONE contains very coarse sized grain aggregates and for- l SMEAR SLIDE SUMMARY (%):
2 [e) aminifers.
: 275 475 675
| ‘L UNLITHIFIED PACKSTONE, white {10YR 8/1), occurs in Section I D D D
. T‘ 1, 046 cm, and as thin beds in Section 2, 121-123 cm and 137-141 = 1
E cm; trace of bioturbation. = COMPOSITION:
E ¥ @ :
H - | | UNLITHIFIED FLOATSTONE, white {10YR 8/1), occurs in Saction E i I Foraminifars 10 15 15
= ; 3 ] 1, 48-70 cm, contains clasts to 5 cm diameter, 's & 3 . MNannofossils 40 3 35
g . | . < | Skelotal Fragments 1 10 10
& B H SMEAR SLIDE SUMMARY (%): 5 4 = Clasts 10 10 10
s o b [ \ E - ; | Micrita 3 30 30
= g ] ! 275 475 675 ] 5 |
w 5 < ki ! D D D b % -] =
g N = E |
8 E = . ] | COMPOSITION: 2| % : ] |
= £ % - : i} J
w g = a o 7 I ! Foraminifers 10 20 20 lel,| i
< L ] ! . Nannofossils 30 30 38 ] | "
% - Skeletal Fragments 15 15 10 3 .
S ] | Clasts 5 10 & 3 |
§ ] it Micrite 40 25 30 : -
] ] ] o
] 0 . .
p L
g § b
£ ¥ = ol R
2| |8 = |s| 1 !
] !
g ; E .
f e : 4
g 8 3 il
i |, . i [ !
! =2 Feeed | ok
G|o =
lcc — :ICII.‘J=I ‘
!
= : ’ !
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SITE 630 HOLE A CUR_E 21X CORED IETERVML 997.7-1007 4 mhbsl; 193.2-202.9 mbst SITE 630 HOLE A CORE 22X CORED INTERVAL 1007.4-1017.0 mbsl; 202.9-212.5 mbs!
BIOSTRAT. ZONE | F] BIOSTRAT. ZONE | H
; FOSSIL CHARACTER 8 E £ln § FOSSIL CHARACTER 8 E g 5
AR HE |8 HAREE HH HE
8 § E H E E E ; 5 LITHOLOGIC DESERIPTION 8 E E 3 - E H g 5 LITHOLOGIC DESCRIFTION
o< - < -
HHHHARHAHHRAE A HHE g RHHHHAEAEHE
H 3 z g £ H g z B 2| g !
HE £ 24
JHHHHRHHHUE HEHL AHHHEBEHHEE HE
POy
Tororo-or | = e}
I, CHALK and PARTIALLY LITHIFIED PACKSTONE, with minor g o] UNLITHIFIED GRAINSTONE, PARTIALLY LITHIFIED PACK-
s Foaaa | |1 CHALKY CALCAREOUS OOZE, UNLITHIFIED PACKSTONE and 2 0 STONE and UNLITHIFIED PACKSTONE
bocood! LITHIFIED PACKSTONE. Core material is disturbed by “biscuit s v
1 Foood | | deformation.” ‘§. '! . UNLITHIFIED GRAINSTONE, white (25Y B/2), occurs in Section
rororo-a p 1, 0-62 cm. Contains grain aggregates up to 0.2 om diameter.
10 oo ¢ CHALK, white (5 8/1), occurs in Section 1, 0-150 em, Section 2, 5] |
Hrorooeoy I 1 136-150 cm, from Section 3, 120 cm, through Section 4, 94 cm, and w PARTIALLY LITHIFIED PACKSTONE to UNLITHIFIED PACK-
\ Section 4, 109-150 em. E STONE, white [10YR B/1), in Section 1, 62.100 cm. Contains
8 % - grain aggregates up to 0.4 cm diameter, foraminifers and drill string
PARTIALLY LITHIFIED PACKSTONE, white (10YR 8/2), occurs H § = rust flakes; grades to UNLITHIFIED PACKSTONE.
in Section 3, 40-120 cm, and Section 4, 84-114 cm; also occurs w =
grading to UNLITHIFIED PACKSTONE in Section 2, 104-138 cm, e UNLITHIFIED PACKSTONE, white (10YR 8/2), occurs in the CC.
2 . and to CHALK from Section 5, 0 cm, through Section &, 150 cm, 3
and in the CC. SMEAR SLIDE SUMMARY (%]:
CHALKY CALCAREOUS OOZE, white (5Y 8/1), occurs in Section % 1,68 180
2, 0:32 cm and 44-104 em, and in Section 7, 0-32 ¢m. D D
- UNLITHIFIED PACKSTONE, white (5Y B/1), occurs in Section 2, 2 COMPOSITION:
g 3244 cm, fines upwards from coarse sand containing foraminifers E E
and grain aggregates, Foraminifers 15 20
z 3 Nannofossils 16 -
= LITHIFIED PACKSTONE, white (10YR 8/1), occurs as a thin bad Skelotal Fragments 20 38
H In Section 3, 36-40 cm. Clasts 15 40
N Micrite T
wlE SMEAR SLIDE SUMMARY (%): Echinoid Spines - 2
R Peropods - T
8 5 = 275 476 675
= E z D [+] D
w E
E | COMPOSITION:
5 4 - SITE 630 HOLE A CORE 23X CORED INTERVAL  1017.0-1026.4 mbsi; 212.5-221.9 mbsf
Foraminifers L. 1] 5 BIOSTRAT. ZONE | A
MNannofossils 35 35 45 £ | FOSSIL CHARACTER L g "
g Skeletal Fragments 5 16 10 S elale E g HE
Clasts 0. 10 Ao § £ é 4 HEE sk LITHOLOGIC DESCRIFTION
Micrite 3 30 30 2|2 3 s 3 craewic | 2| 2|2
—am— ; é i o g g 3 § E uTHoLoay | 3 H
s ] = 4
A = HHE HHHEEHE HE] ;
4 A o0 ao o
5| 3 =g E x
| : PARTIALLY LITHIFIED PACKSTONE and UNLITHIFIED PACK-
E =l o5+ e STONE, with minor CHALK, CALCAREOUS OOZE, LITHIFIED
] £ 2 :W.‘“‘" [t PACKSTONE and UNLITHIFIED RUDSTONE (probably drilling
. & 1 i : breccia)
¥ oo LD_-D—W—M |
oo T e x PARTIALLY LITHIFIED PACKSTONE, white (10YR B/1, 10YR
1==1%" 2 i o g | ] B/2, and 2.5YR 8/2), occurs in Section 1, 20-30 cm and 50-150 cm,
BEe=ss 3 ] in Section 3, 0-46 cm and 65-115 cm (pale yallow, 5Y 8/3), and in
gESs=s men = ° WA— Section 2, 0-150 cm, grading to UNLITHIFIED PACKSTONE.
& 1= o . ~ A | Contains fine to medium sand, no grading or bioturbation visible.
N s, g 5 o S ey
e m:_; = I i Py o P . UNLITHIFIED PACKSTONE, whits (10¥R 8/2, oceurs in Section
i = N 2 o o ja 4 and in the CC. Contains coarse to very coarse sand, mostly grain
—“eroaay E i EE aggregates, possible buturbation.
7 o e |- ] g By i .
z g o Gle Lm0 CALCAREOUS OOZE, whits {SY 8/1), in Section 3, 4665 cm,
= | 8§ Lol and Section 3, 116 cm, through Section 4, 10 cm.
| ] = T LITHIFIED PACKSTONE, whito (10YR 8/1), in Section 1, 3035
3 | '
§ :| Foma I UNLITHIFIED RUDSTONE, white (10¥R 8/1), in Section 1, 0-20
1 I em; contains rounded clasts up to 3 em diamater, is probably drifling
g g B s g et breccia.
g ; | i SMEAR SLIDE SUMMARY (%):
| 282 480
= [»] 5]
E COMPOSITION:
4
2 Foraminifers 15 10
v E Nannafossils 15 o
= : s Skelotal Fragments 15 10
5% Clasts 30 25
cc Micrite 2% 30
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SITE_630 HOLE A CORE 24X CORED INTERVAL 1026.4-1035.8 mbal; 221.9-231.3 mhbsf SITE_ 630 HOLE A CORE_26X CORED INTERVAL 1045.4-1054.8 mibsl; 240.9-250.3 mbsf
BIOSTRAT, ZONE ] WIDSTRAT. ZONE | F]
£ | FossiLcHaRACTER E g, = | rossic 8 E &
- 2 E
3 E 4 3 g i E E =1 FIE] ; £ E E i
§ 4 g HE alh LITHOLDGIC DESCRIPTION § HEE HEE & E LITHOLOGIC DESCRIPTION
Slz H 3 - E 2| w | crammc |8 H ‘.: E|Z|E|S 3 H Elz| w | oraemc |2 E]
;- HELE g ] a gle E uTHOLOGY | 3 Bz ; 2122 8 o E E E uthoLosy | 5| &
JHHHHEHHHEE HHE JHHHERHHHEE HHE
e
H | CHALK and CALCAREOUS OOZE, with minor LIMESTONE (LITH- % = CHALK and CALCAREOUS DOZE and LIMESTONE (LITHIFIED
= 1 IFIED OOZE), PARTIALLY LITHIFIED PACKSTONE and LITHIFIED 5 T e e OOZE| with minor MARLY CHALK, UNLITHIFIED, PARTIALLY
B i PACKSTONE. Core material disturbed by biscuit ion. Strong £ = R LITHIFIED and LITHIFIED PACKSTONE. Cors material is disturbed
i | odor of hydrogen sulfide. i E======= by “biscuit deformation,”
4 ===
' CHALK, whits (10YR 8/1), in Section 2, 0-150 cm, contains grains R o == CHALK and CALCAREOUS DOZE, interbedded, various shades of
L, g ] and pyrite streaks, possibly bioturbated, Hydrogen sulfide odor is ? Tou B2 white (2.6Y 8/2, 5Y 8/2, 10¥R 8/1 and 10YR 8/2), occurs from
(= 1 strong. Interbedded with CALCAREOUS OOZE, white (5Y B/1), - J= o oo Section 1, 59 cm, through Section 5, B8 cm. DOZE/CHALK slter-
5 o in Section 1, 35-46 cm and 51-150 em, and in Section 3, 0-130 em peiCE S e nations may be drilling biscuits,
- - and 140150 em. OOZE/CHALK alternations may be drilling % pei=N= =
z I pEasasasas A biscuits. T g Eys o= LIMESTONE (LITHIFIED DOZE), white (2.5¥ 8/2) to light gray
2 . -] i -~ g o M 2 2 (2.5 7/2), occurs in Section 1, 0-59 em, and in Section 6, 97-102
w 'E H 2| FTooegt i ;L“;ESTG"E (LITHIFIED OOZE), white (5 B/1), in Section 1, 2| Jed=al | i,
[ ] cm. 1o o
g g Fl b B e T MARLY CHALK, white (25Y 8/2), aceurs in Section 5, 86-120 cm,
2 H m EEEGELELE PARTIALLY LITHIFIED PACKSTONE, white (5Y 8/1), occurs in o e and in the CC, 719 em.
E g ] oo Section 3, 130-140 em, in Section 4, 0-80 em, and in the CC, 0-39 N e
|2 ] T em (grading to UNLITHIFIED PACKSTONE). Coarse grained, = = Soa| UNLITHIFIED, PARTIALLY LITHIFIED and LITHIFIED PACK-
3 3 § e s containg grain aggregates. i CECNC == STONE, white (10¥R 8/1), occurs in Section 7, 6:17 cm, grading to
‘i e . Jeeasr CHALK, and in the CC, 20-25 cm.
Ll i foE e LITHIFIED PACKSTONE, white (5Y 8/1), occurs in Section 1 ~ H Jom e
ik PN Eo=s 4651 cm, ' 4 & =52 SMEAR SLIDE SUMMARY (%):
o3 1o ool = i 3 S ===
o o e z g W= = e
2 Jee-o SMEAR SLIDE SUMMARY (%): J oo 1557 275 475 675
= = |- g b o ol
e N 3 _,:,D‘___H__J - ot D o D
275 w = e
Al § PR Bt COMPOSITION:
COMPOSITION. Q|8 'unnmo;:z
4 s g :nnnnna?'c‘, L Foraminifers 15 20 25
© Foraminifers 10 w ! i SN e Nannofossils 30 20 15
5' o Nonnofossils 35 E g il RGN o Skeletal Fragments B 10 10
Skeletal Fragments 10 3 s|e|4) oo . Clasts M 10 15
:‘llm 15 BN == Micrite 30 40 35
e 3
T » e
E‘ R oo T
o b elmts
oo el
4 aa P9
-
SITE 630 HOLE A CORE 25X CORED INTERVAL 1035.8-1045.4 mbsi; 231.3-240.9 mbst 8 Teawp=
BIOSTRAT. ZOWE H T\ . 'Daon:-c:'_n_ L
L | rossucunacrin | 4 | £ gy r I ED-CI-L
H - £ £ 3 N
HOAARTHER HE Jd || ==
g HEHNTHEE HE LITHOLOGIC DESCRIPTION T -
HHAHH L HHHHHEZESHHE i E -
= é 4 =1 E a5 E 2 ' 1= Ll [
AHHHEAHHHEE ils)3 1=
i 1 8 o L
1 A i) ) l . 39
P UNLITHIFIED PACKSTONE, LITHIFIED PACKSTONE, LIMESTONE % Joo
- ]
£ s cc| ,s_w and CHALK 6 :n:m | |,
z UNLITHIFIED PACKSTONE, white (2.5 8/2), in Section 1, 12.28 L
S cm, and in the CC, 0-18 cm. Contains grain aggregates. R e
= o |-
5 LITHIFIED PACKSTONE, white (2.5Y 8/2), occurs in Section 1, 7 =
0-12 em; fragmanted by drilling. & E . |
: = =
w E LIMESTONE, whits (10¥R B/1), occurs in the CC, 18-26 om. :
4
§ E CHALK, white (10YR 8/1), in the CC, 26-33 em.
= a
- é SMEAR SLIDE SUMMARY (%):
=
s g 120
g o
2 COMPOSITION:
Foraminifers 15
9 Nannofossils 15
Skedetal Fragments 25
§ Clasts 10
Micrite 36
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SITE 630 HOLE B CORE__ 1H CORED INTERVAL _ 804.5-808.3 mbsl; 0.0-3.8 mbsf SITE 630 HOLE B CORE  2H CORED INTERVAL 808.3-817.9 mbsl; 3.8-13.4 mbsf
BIOSTRAT, ZONE | a BIOSTRAT, ZONE | ]
F’: Fomu canacren | E 2| E | FossiL cHaracTER 1 E &
z - - E T S
2 - =
AR HE HAAORRHEE HE
g|2|8|z £ slg LITHOLOGIC DESCRIPTION 8 |& g H £l 818 LITHOLOGIC DESCRIPTION
%12 < g § Elz| w | camewc |E|2|2 g |2 H craric [ £[ 2|2
EIEE 3 8| £ | umwowoey | S| 5|2 @ ] 3 §| £ | urhoroey &g
g2 2| |5(8|E|5 28 H g § s|z| |4lg[g|E| & 38
HAHHHHEHBEHEE HE BHHHEEHEHEE HHE
=]
B
! CALCAREOUS OOZE and UNLITHIFIED PACKSTONE, with minor 3 | CALCAREOUS ODZE and CHALK, with minor UNLITHIFIED
| " PARTIALLY LITHIFIED PACKSTONE, CHALK and LIMESTONE 0.5 P I PACKSTONE and LIMESTONE (LITHIFIED OOZE}
{LITHIFIED DDZE} &
1 1 . . 1 ::-ﬂ-c:-’n—u I ' CALCAREQUS OOZE, white (10YR 8/1), occurs from Section 3,
CALCAREOUS DOZE, light gray (2.5Y 7/2) to light wﬂl gray 1.0 " 0 em, through the base of the core, with one thin bed each of LIME-
] [2.6Y 6/2) to white (10Y R 8/1), occurs throughout core in N jooaao | STONE and UNLITHIFIED PACKSTONE, OOZE is slightly stiff
. with other lithologies. o and contains purple-gray stresks, grain apgregates and some horl-
oo oo | PR tal
o= ] REOUS DOZE and terbedded, whits [10YR 8/2), = oas I L
B By AR B CALCAREOU CHALK in , whita (1 , 2 o
o B, N B2 ] occurs in Section 2, 81-106 cm. ] CHALK, white (10YR 8/1), occurs from Section 1, 0 em, through
) . 4 l Section 2, 150 cm, with one thin bed of UNLITHIFIED PACK-
\SECE =N UNLITHIFIED PACKSTONE, white (10YR 8/1, 10YR 8/2} to gray STONE in Section 2, CHALK contains purple-gray streaks.
2 o l {10YR 7/2), occurs throughout core interbedded with other litho- 2 4 l |
£ logies. SOMI intervals n_l' I:hEKS!’DNE ara graded; material up to = UNLITHIFIED PACKSTONE, white (10YR 8/1), occurs in Section
l coarsa sand siza occurs, and grain aggregs: ':_a":';."_‘a_u‘:I 4 2, 5567 cm, and Section B, 104-107 em. Contains very coarse
| PARTIALLY LITHIFIED PACKSTONE, white (10YR 8/1) . | hy M;mm Saberigal e 2 ks
. W . OCCUTE 3 0.3-0.5 cm diameter), pteropods and otoliths,
in Section 2, 120-150 cem. E }
EREI=NE 1 boood i i i
~ . LIMESTONE, white (10YR 8/1), 3 .
3 o l i CHALK, white (10YR 8/1), occurs in the CC, 0-16 cm; contains oo u ] ! contaies 30 shletal mokdh I s in Section 6. 4550 em:
1Y large {up to 0.3 cm diameter) grain aggregates. IHeeed |
ER=E-R-F-1
= : SMEAR SLIDE SUMMARY (%):
LIMESTONE (LITHIFIED OOZE), white (10YR B/1), sccurs in 3 feee] J !
Section 3, 37.68 cm, and in the CC, 16-21 cm; contains darker _‘nn:-n\:rnn:r:rl_ i 175 575
bioturbated areas. :nnqmnu;un ] ] D
SMEAR SLIDE SUMMARY ({%): :ZZ::::"‘:: | H COMPOSITION.
B = o
175 345 Poooo | L Foraminifers 20 10
D D :nunaunmul.— o Nannotossils 25 25
COMPOSITION: o Teieierd | I Skelatal Fragments 1: ;:
Teoaw] |y Clasts 5 10
:cm;::hu ineral . ;: :Jﬂcr:nZn:q : ; Micrite 30 F
5 Spicules 5 Al Foaoad
Pellots 10 10 poood
Skeletal Fragments 0 15 e |t
Micrite » a0 Eooor
5 a4 ; 5 = __zn:\::::(: ) !
Clasts - 5 Bl JSEn
Toeoo .
Feaoed |1
Tooo |1
] ep
TH
t
3
|
!
7 |
cc| |
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CORED INTERVAL _837.0-846.4 mbsl; 32.5-41.9 mbsf SITE 830 HO 8 CORE __ 6H CORED INTERVAL _B46.4-856.0 mbsl; 41.9-51.5 mhbsf

TIME-ROCK UNIT a
PHYEICAL PROPERTIES| ™

FALEOMAGNETICS
CHEMISTRY
METERS

SED. STRUCTURES
EAMPLES

A
i

LITHOLOGIC DESCRIPTION LITHOLOGIC DESCRIPTION

TIME-ROCK UNIT
FORAMINIFERS

MADIOLARI
DIATOMS
CHEMISTRY
SECTION
METHRS

c

3

8

=

poaalaa el

axaligaglagsy

NS FEEWE P

ETE FETTE FTWE

1]
i) f 1 0 il g
_————_————_—— — — — — — — — —— — —— — —— — ——X X|DRLUNGDISTURS.

CALCAREOUS OOZE, with minor CHALK and UNLITHIFIED RUD-
STONE (probably drilling breceia)

CALCAREOUS QOZE, whits [5Y B/1), throughout core except for 1
one thin CHALK bed in the CC, and drilling breccia at the top of the
core. DOZE contains pyrite flecks and lsminations and is somawhat
chalky in cartain intarvals.

CALCAREQUS OOZE asnd minor UNLITHIFIED FLOATSTONE
(probably drilling breccia)

Diigs
a

=]
o,

| CALCAREOUS ODZE, whita (SY B/1), occurs throughout core
oxcept for drilling breccia. Bioturbated, somewhat chalky in cartain
intervals. Soms inclined laminse are presant but do not appear to
rapresant a slump.

=
B
saeaalagy
2]
0
]
a
1]

CHALK, whits {BY 8/1), ocours as 8 single bed in the CC, 10-15 cm. oo UNLITHIFIED FLOATSTONE, white (5Y 8/1), occurs in Section 1,

0-58 cm, probably is drilling braccia,
UNLITHIFIED RUDSTONE, white (BY 8/1), occurs in Section 1,

0-36 cm; is probably drilling breccin.
SMEAR SLIDE SUMMARY (%):

1 SMEAR SLIDE SUMMARY (%):

475
]
476

sy by aales gy
0,0
1]
a
o

COMPOSITION:

COMPOSITION: AN
Foraminifers 25

Foraminifers 16 Nannofouils 40

Nannofossils 40 16

Sponge Spicules 5 3 20

Class 10

Micrita 30

Skeletal Fragments
| Micrita

prg e laog oo legay

RN ENTEN FRWE
]
0
o
]

llllkllﬁl_lljh
1]
Ig
05
O
0

uxlaunnllna
)
Oy
]
ogo
a%n"p

]

0

a

o a
- - — — — — — — — e — e — —— X x X% | DRILLING DISTURE,

cc -E-E-X-]
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SITE HOLE CORE__7H CORED INTERVAL 856.0-865.7 mbsl: 51.5-61.2 mbsf SITE 630 HOLE B CORE BH CORED INTERVAL 866.7-875.3 mbsl; 61.7-70.8 mbsf
BIOSTRAT, ZONE | H WIOSTRAT, ZONE | Fl
'E' FOSTIL CHARACTER | | & -4 % FossiL cuamacten | | & 1M
— - " -
g E E AE HH HH
§ £ § g - 8 LITHOLOGIC DESCRIPTION § I 2 HEHE a LITHOLOGIC DESCRIPTION
21z Fl H E w | crarmic [2[E|2 2|z 3 i 3 E | cnmemc |2]2|2
4 § 8 g "‘7!% E LITHOLDGY 5:; ¥ 8 ! 52,% g | vmoLoar =E§
H1E A H H 2lg
AHHHEHBEHEHE HE HAHHHHEEHEEHE HE
- ] - E.P_ﬂ
— - oo oo
| CALCAREQUS OOZE with minor UNLITHIFIED RUDSTONE and P T CALCAREQOUS OOZE and UNLITHIFIED PACKSTONE, with minor
| UNLITHIFIED FLOATSTONE (probably drilling breccia) s oo UNLITHIFIED FLOATSTONE and UNLITHIFIED RUDSTONE to
i ¥ | 1 SALCAAEOUS BORE: v IBY. B, ascis e G i ::'mnonnun: ] UNLITHIFIED FLOATSTONE (probably drilling breccia)
] A A ghout {oooo
1 5 except for drilling breccia. OOZE s bioturbated, and somewhat Bl il | CALCAREOUS OOZE, white (5% 8/1), throughout core, with
1.0 | 11 chalky in certain intervals. Contains pyrite flecks and stringers and “o_.:cuaﬂnnun | UNLITHIFIED PACKSTONE interbedded in Sections 3, 5 and 6.
1 = rare laminations. T eood l DOZE is somewhat chalky in certain intervals, contains pyrite
3 ; | l Fou oo flecks and stringers, and is bioturbated.
T UNLITHIFIED RUDSTONE and UNLITHIFIED FI.O.RTST(?II\_IE. ::Zunnnnr:n | |
] | ! white (EY 8/1), occur in Section 1, 0-18 cm, probably drilling Tmne UNLITHIFIED PACKSTONE, white (5Y 8/1), accurs in Sections
e bracia. s Ayt A | 1 3, 6, and 6 in beds 5-10 ¢m thick. Contains medium to fine sand,
. Teoo
2 t | i SMEAR SLIDE SUMMARY (%): 2 :—xﬂ:-unu.:.nr_‘ | including foraminifers,
- t ‘lﬂl_luunl'_'ln:l': t
- - 475 —_.J‘:Icanﬂatlnv.‘ | UNLITHIFIED FLOATSTONE, white (5Y 8/1), occurs in the CC,
b = I H /] P ooaodg 0-11 cm. Contains chalky clasts.
b il = Foood | i
roant I COMPOSITION: L as UNLITHIFIED RUDSTONE to UNLITHIFIED FLOATSTONE,
roooo i 1 (K- | white (5Y 8/1), in Section 1, 0-40 cm; is probably drilling breccia,
:unun;:nu [= Foraminifers 25 e |
Fe e o I | Nannofossils 35 AcR-=: SMEAR SLIDE SUMMARY (%):
3 Foian | Frag 16 3 oo oo i
Bkuietal Fragigii Cooo !
ise=al I Micrite 25 0 oo o I 475
| == =]
)| i ’
Feeae o | LA COMPOSITION:
o0oDo = =
e e l 1 Dﬂmnnu o l 1 Fi inifers 30
$Hooo o =N=N=N= ‘oramini
:::::l:a:azn i Fooar Nannofossils 35
PFoocoo \ B B | Skeletal Fragments 15
oo o I | & |
FR-N-N-N-] 4 cooo
FPeoodo Fooo |
=== 0-] 1 ==
rTocoq ] Pooo !
IJI.':L:,EI‘:IIJ = 1 -I:r:IL'_'II:'I'_'I:lEKn
qToooam T1Tooao
: Jeees
5 raoood I i 5 E nn:u?nnnn 1
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x
e

B CORE 9H CORED INTERVAL 876.3-884.9 mbsl; 70.8-80.4 mbsf

c CORE__ ™ CORED INTERVAL _804.5813.8 mbsi; 0.0-9.3 mbsf
- —

i

S5IL CHARACTER

w
TIME-ROCK UNIT :

FORAMINIFERS ;

LITHOLOGIC DESCRIPTION LITHOLOGIC DESCRIPTION
GRAPHIC

LITHOLOGY

PHYSICAL PROPERTIES| M
£
TIME-RDCK UNIT :
PHYSICAL PROPERTIES| M
CHEMISTRY

CHEMISTRY

PALEOMAGNETICS

NANNOFOSSILS

RADIOLARIANS

DIATOMS

SECTION

METERE

SED. STRUCTURES
RADIOLARIANE
DIATOMS
PALEDMAGNETICS

J= o™ o m|

== | DRILLING DISTURE.

g
]
§
]
]

CALCAREDUS OOZE with minor UNLITHIFIED PACKSTONE and

CALCAREOUS OOZE and CHALK with minor UNLITHIFIED PACK-
s o= UNLITHIFIED FLOATSTONE (probably drilling breccia)
4 o 5 o o

STONE and HEMIPELAGIC MUD

-

1] ] CALCAREOUS OOZE, white {5Y 8/1), occurs throughout core

Foood axcept for seversl thin PACKSTONE beds and drilling breccia at
g GGG the top of the core. OQOZE is somewhat chalky in certain intervals,
s and is bioturbated {some burrows have sandy fill}; contains clasts of
NN CHALK in the CC.

CALCAREOUS OO0ZE, white (10YR B/1) o light gray (10YR 7/1),
occurs from Section 1, 18 em, through Section 3, 145 em, with o
few thin beds of PACKSTONE in Section 6, D-107 cm, and in the
CC. DOZE is slightly bioturbated. OOZE, with CHALK inter-
bedded, white (10¥R 8/1), occurs in Section 2, 117-145 cm, and
from Section 5, 0 em, through Section 7, 20 em. Includes both
OOZE grading to CHALK and alternating ODZE/CHALK couplets.

OOZE containing clay, light gray (10YR 7/2), occurs in Section 3,
82-85 cm.,

iy
L1
1
a
0
0

o e e i UNLITHIFIED PACKSTONE, white (5Y 8/1), occurs in Sections
il 1,2, 3,and 5 in beds 4 to 10 cm thick. Contains fine sand.

Ly
o
uIZI
1
n

|
5
=1l

oooo UNLITHIFIED FLOATSTONE, white {5Y 8/1), ocours in Section 1,

UNLITHIFIED PACKSTONE, white (10YR 8/1) and light gray
oo 0-32 em; is probably drilling breccia.

(10¥ R 7/1), oceurs in Section 1, 0-19 em, and 101-110 em, Section
2, 110117 em, and in Section 3, B6-92 em. Contains fine to me-
dium sand, with some pteropods.
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SITE 629 (HOLE A)
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SITE 630 (HOLE A)




SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE A)
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SITE 630 (HOLE B)
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SITE 630 (HOLE B)
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SITE 630 (HOLE B)
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SITE 630 (HOLE B)
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SITE 630 (HOLE B)




SITE 630 (HOLE B)
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