3. SITE 505: SEDIMENTS AND OCEAN CRUST IN AN AREA OF LOW HEAT FLOW SOUTH OF
THE COSTA RICA RIFT!

Shipboard Scientific Party?

HOLE 505

Date occupied: 29 September 1979, 1200Z

Date departed: 1 October 1979, 2400Z

Time on hole: 60 hours

Position: 01°54.8'N; 83°47.4'W

Water depth (sea level; corrected m, echo-sounding): 3537
Water depth (rig floor; corrected m, echo-sounding): 3547
Bottom felt (m, drill pipe): 3548.5

Penetration (m): 242.0

Number of cores: 26

Total length of cored section (m): 223

Total core recovered (m): 187.05

Core recovery (%): 72

Oldest sediment cored:
Depth sub-bottom (m): 232
Nature: Gray green siliceous nannofossil ooze

Age: 3.9 m.y.
Measured velocity (km/s): 1.51

Basement:
Depth sub-bottom (m): 232
Nature: Highly fractured basalts
Velocity range (km/s): 5.80-5.95

Principal results: See discussion following site data for Hole 505B.

HOLE 505A

Date occupied: 2 October 1979, 0255Z

Date departed: 2 October 1979, 2400Z

Time on hole: 21 hours

Position: 01°55.1'N; 83°47.4'W

Water depth (sea level; corrected m, echo-sounding): 3525

1 Cann, . R., Langseth, M. G., Honnorez, J., Von Herzen, R. P., White, 5. M., et al.,
Init. Repzs DSDP 69: Washington (U.S. Govt. Printing Office).

2, R. Cann (Co-Chief Scientist), Department of Geology, University of Newcastle
upon Tyne, Newcastle upon Tyne, United Kingdom; Marcus Langseth (Co-Chief Scientist),
La t-Doherty Geological Observatory, Columbia University, Palisades, New York; A, C.
Adamson, Department of Geology, University of Newcastle upon Tyne, Newcastle upon
Tyne, United Kingdom; Roger N. Anderson, I.amonl Dolwny Geological Observatory, Col-
umbia University, Palisades, New York; Helmut B | i It fifr Geowi
schaften und Rohstoffe, H: er, Federal Republic of F y; Toshio Furuta, Ocean
Research Institute, University of Tokyo, Nab , Tokyo, Japan; Michael J. Mottl, Depart-
ment of Chemistry, Woods Hole Oceanographic Institution, Woods Hole, Massachusetts;
James H. Natland, Deep Sea Drilling Project, Scripps Institution of O graphy, La Jolla,
California; Vladislav L. Nekhoroshkov, Institute of Geophysics, Peromayskaya 91, Sverd-
lovsk, U.5.5.R.; Yves Noack, Laboratoire de Minéralogie et Pmsraphw Umvemlé Louis
Pasteur, Strasbourg Cedex, France (p dd Lat ire de Pé de la Surface,
Université de Poitiers, Poitiers Cedex France); Nickolai N. Pertsev, [nslmne of Geology of
Ore Deposits, Petrology, Mineralogy, and Geochemistry, U.S.S.R. Academy of Sciences,
M , U.S.S8.R.; Cc S Lamont-Doherty Geological Observatory, Colum-
bia Unwmny, Palisades, New York; and Roy H. Wilkens, Department of Geological Sci-
ences, Umversityol‘“’ hing Scattl:. T (p address: Department of Earth
and Planetary S M ts Institute of Teck y, Cambridge, Massachusetts).

Water depth (rig floor; corrected m, echo-sounding): 3535
Bottom felt (m, drill pipe): 3535

Penetration (m): 208.5

Number of cores: 2

Total length of cored section (m): 12

Total core recovered (m): 0.75

Core recovery (%): 6

Basement:
Depth sub-bottom (m): 196.5
Nature: Fractured basalts

Principal results: See discussion following site data for Hole 505B.

HOLE 505B

Date occupied: 3 October 1979, 0000Z

Date departed: 7 October 1979, 1200Z

Time on hole: 108 hours

Position: 01°55.2'N; 83°47.3'W

Water depth (sea level; corrected m, echo-sounding): 3507
Water depth (rig floor; corrected m, echo-sounding): 3517
Penetration (m): 178.0

Number of cores: 6

Total length of cored section (m): 42

Total core recovered (m): 6.85

Core recovery (%): 16.3

Basement:
Depth sub-bottom (m): 136
Nature: Highly fractured basalts
Velocity range (km/s): 5.85-5.95

Principal results: Holes 505, 505A, 505B—Site 505 is in an area of the
Costa Rica Rift where seafloor heat flow measurements indicate
anomalously low conductive heat flow, a condition that implies
low basement temperatures. Three holes were drilled at Site 505 in
the floor of a broad east-west-trending trough. The water depth
was 3535 meters, about 60 meters deeper than at the older Site 504,
The 232-meter sedimentary section at Hole 505 was continuously
cored by rotary drilling. It was made up entirely of a grayish green
to olive grayish green siliceous nannofossil ooze that represented a
complete section from the early Pliocene (~ 3.9 Ma) to the present.
Diatom markers indicated a sedimentation rate of about 60 m/
m.y. Only three distinct ash layers were found, at 3.9, 16.6, and
26.4 meters. The 20 meters of sediment above basement were
distinctly chalky and compact, but the remainder of the section
showed little evidence of compaction or diagenesis. Temperatures
measured at four points between 86 and 210 meters indicated a
uniform gradient of 2°C per 100 meters and basement tempera-
tures of approximately 9°C. Interstitial water from squeezed sam-
ples and four in situ samples showed evidence for strongly reduc-
ing conditions at sub-bottom depths up to 100 meters. Reducing
conditions were further evidenced by a very strong smell of hydro-
gen sulfide in all cores. The pore water chemistry profiles, low
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temperatures, lack of density gradients, and lack of diagenetic ef-
fects in the upper 210 meters of sediment were in sharp contrast to
the characteristics of Site 504.

Basement rocks were drilled for 9.5 meters in Hole 505, 12
meters in Hole 505A, and 42 meters in Hole 505B. Drilling condi-
tions were difficult, and the percentage of recovery was low. The
rocks were fractured, relatively fresh basalts. Alteration rinds fre-
quently bordered cracks. Minerals found in cracks included phil-
lipsite, pyrite, smectite, and calcite. The basalts at Site 505 were lit-
tle fractionated, with an average value of Mg/(Mg + Fe) of 0.64.
The Hole 505 basalts have large phenocrysts of plagioclase, oliv-
ine, and clinopyroxene and smaller crystals of chrome-spinel. The
basalts in Holes 505A and 505B were nearly identical to these ex-
cept that they were more sparsely phyric and lacked phenocrysts of
clinopyroxene.

Three suites of logs were successfully run in Hole 505B in the
lower part of the sedimentary section and the entire basement sec-
tion. The logs showed considerable density variation at the scale of
meters. The variation probably corresponded to interbedded pil-
low lava flows, zones of rubbly basalt, and sedimentary interlay-
ers. The downhole magnetometer showed the drilled section of ba-
salt to be uniformly reversely magnetized. Measurements made on
core samples confirmed this result and indicated a low inclination
angle relative to the present field, high intensities of magnetiza-
tion, and low susceptibilities.

OPERATIONS

Site 505 (Site Survey Target CR-2) is located in the
floor of a broad east-west-trending graben (see Fig. 1)
centered at 1°55’'N. The southern wall of the graben is
made up of steplike normal faults with vertical displace-
ments of 100 to 200 meters. The site survey observations
showed that this feature is characterized by anomalous-
ly low heat flow—about 10% of the theoretically antici-
pated value. The floor of the graben is about 1.5 meters
wide and is at depths from 3510 to 3530 meters near Site
505. A postdrilling survey made with the Gloria’s side-
scan sonar shows the trough to be continuous and lin-
ear for at least 30 km (Searle, this volume). Because
the trough could be identified easily, the beacon was
dropped during the first pass over it (at 1224 hr., 29
Sept. 1979).

Three single-bit holes were drilled in a north-south
line at Site 505.

Hole 505

Hole 505 was located several hundred meters north of
the deepest fault scarp on the south wall of the graben.
We began running pipe into Hole 505 during the after-
noon of 29 September. The bottom hole assembly (BHA)
contained the Lynes packer subassembly and a torque
jar, a device for applying sudden shocks to the BHA if it
jammed in the basement. We intended to run experi-
ments using the packer as soon as we could drill a suffi-
ciently deep hole in a suitable basement formation. Hole
505 was spudded into seafloor sediments at 0200 hr. on
30 September at a water depth of 3537 meters.

Continuous rotary coring was begun at the mudline
(Table 1). Coring was interrupted at 86, 143, 181, and
210 meters sub-bottom to make observations with the
downhole temperature probe and to take in sifu pore
water samples. All four measurement runs were success-
ful. Two intervals in the sediment, at 86 to 95.5 meters
and 143 to 152.5 meters sub-bottom, were not cored be-
cause the drill bit sank through the soft mud while the
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downhole temperature measurements were being made.
In the sedimentary section cored, recovery was about
75%.

Basement was reached at 232 meters sub-bottom.
Drilling in the basement was difficult. Torque was high
and variable, and the core bit jammed frequently.
Torque was very high even when the bit was not on the

. bottom, suggesting that hole conditions were poor. The

high torque may have been due in part to the uninten-
tional inflation of the rubber packer assembly. During
the drilling there was continuous difficulty with the
Bowen rotary power unit as well. After penetrating the
basement for 9 meters and recovering only a few frag-
ments of basalt, we decided to move to another place to
try to find better basement conditions. Operations at
Hole 505 finished at about midnight, 1 October 1979.

Hole 505A

The bit was raised above the mudline, and the vessel
was moved 500 meters north. This brought us over the
southern flank of a small sediment-covered ridge in the
floor of the trough. Hole 505A was spudded at 0255 hr.
on 2 October in a water depth of 3525 meters. We washed
through the sedimentary section, which was entirely un-
consolidated ooze, to basement, which was at 196.5 me-
ters sub-bottom (Table 1), about 36 meters higher than
the basement at Hole 505.

Torque was very high when we tried to start the base-
ment hole. The first core consisted of a few small pieces
of basalt. The rotary power unit continued to break
down for extended periods. The drill pipe stuck while
we were taking the second core, but we managed to free
it by using the torque jar. As a result of these difficul-
ties, we decided to pull up the drill string and inspect the
packer assembly and the bit. In total, 12 meters of base-
ment were cored, of which 0.75 meter was recovered
(Table 1). When we brought the drill string up to the sur-
face we realized that the inflatable packer element had
been completely torn off. The bit was still in good con-
dition. Operations at Hole 505A ended at about mid-
night on 2 October.

Hole 505B

In hopes of finding more easily drilled basement, we
moved the Glomar Challenger 250 meters north, to the
top of a small ridge in the center of the graben. This
time the packer was not included in the BHA. Pipe was
run in, and Hole 505B was spudded at 1237 hr. on 3 Oc-
tober in 3507 meters of water. Again the bit was washed
through the sedimentary layer, and basement was en-
countered at 136 meters sub-bottom (Table 1), 48.5 me-
ters higher than at Hole 505A and 128 meters higher than
at Hole 505.

Basement was drilled and cored to 42 meters below
the base of the sediments. Drilling conditions were dif-
ficult again, The problems we encountered in drilling
basement at Site 505 stemmed from the highly fractured
and fresh nature of the basement rocks. Fragments of
the walls of the hole readily broke free and jammed the
BHA. After 42 meters of basement had been penetrat-
ed, conditions in the hole became very difficult, and we
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Figure 1. Location of Site 505 near the Costa Rica Rift. Bathymetry from Lonsdale and Klitgord (1978). Contour interval = 250 m.

decided to stop drilling. The hole was flushed with 50
barrels of weighted mud, and the bit was released in
preparation for logging.

Three suites of logging tools were run into the hole.
The first measured compensated gamma density, caliper,
natural gamma rays, and temperature; the second, neu-
tron porosity, guard resistivity, and natural gamma rays.
The third took downhole water samples and measured
temperature.

While the tools were being lowered through the hole,
the bottom hole assembly was lowered so that its end
was 1 meter below the sediment/basalt contact. For the
logging run itself, which was made while the logging
tools were being hoisted up the hole, the pipe was raised
28 meters (one stand).

The first two suites of tools were run very successfully.
The third, however, may not have reached the bottom
of the hole. The temperature record suggests that the
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Table 1. Coring summary, Site 505,

Depth from Depth below Length Length

Date Drill Floor Seafloor Cored Recovered Recovery
Core  (1979) Time (m) (m) (m) (m) (Ta)
Hole 505
| 30 Sept. 0300 3548.5-3549.0 0-0.5 0.5 0.17 14
2 30 0430  3549.0-3558.5 0.5-10.0 9.5 8.90 94
k 0 0555  3558.5-3568.0 10.0-19.5 9.5 7.50 79
4 0 0725 3568.0-3577.5 19.5-29.0 9.5 10.23 108
3 30 0900 3577.5-3587.0 29.0-38.5 9.5 9.52 100
6 30 1025  3581.0-3596.5 38.5-48.0 9.5 10.83 114
7 30 1200  3596.5-3606.0 48.0-57.5 9.5 9.05 95
8 30 1325 3606.0-3615.5 5§7.5-67.0 9.5 1.31 14
9 30 1435 3615.5-3625.0 67.0-76.5 9.5 5.03 53
10 30 1553 3625.0-3634.5 76.5-86.0 9.5 7.03 74
—-_ 30 1740 3634.5-3644.0 86.0-95.5

Wash—heat flow, pore water
B.83 93

11 0 1852 3644.0-3653.5 95.5-105.0 9.5
12 30 1956 3653.5-3663.0 105.0-114.5 9.5 6.47 68
13 30 2112 3663.0-3672.5 114.5-124.0 9.5 9.46 100
14 30 2225  3672.5-3682.0 124,0-133.5 9.5 8.28 B7
15 30 2339 3682.0-3691.5 133.5-143.0 9.5 B.64 89
— 1 Oct. 0115 3691.5-3701.0  143.0-152.5 Wash—heat flow, pore water
16 1 0250 3701.0-3710.5  152.5-162.0 9.5 0.02 2
17 1 0415  3710.5-3720.0  162.0-171.5 9.5 10.99 115
18 1 0542  3720.0-3729.5 171.5-181.0 9.5 8.20 86
— 1 0720 3729.5 181.0 Wash—heat flow, pore water
19 1 0950  3729-3739.0 181.0-190.5 9.5 11.10 117
20 1 1030 3739.0-3748.5  190.5-200.0 9.5 11.00 116
21 1 1155 3748.5-3758.0 200.0-209.5 9.5 11.49 120
— 1 1340 3758.0 209.5 Wash—heat flow, pore water
22 1 1450 3758.0-3767.5  209.5-219.0 9.5 9.58 101
23 1 1620 3767.5-3777.0  219.0-228.5 9.5 9.53 100
24 1 1735 3777.0-3782.0  228.5-233.5 5.0 3.55 T
25 1 1947  3782.0-3786.5  233.5-238.0 4.5 0.09 2
26 1 2355  3786.5-3790.5  238.0-242.0 4.0 0.34 9
STotals 223 187.14 839
Hole 505A

— 20t Washed to basement at 196.5 m sub-bottom

1 2 0950  3731.5-3738.5  196.5-203.5 7.0 0.30 4
2 2 1500  3738.5-3743.5  203.5-208.5 5.0 0.45 9
— 2 2350 3743.5 208.5 Bag of basalt pieces

Hole 505B

— 3 Oct. Washed to basement at 136 m sub-bottom

1 3 1520  3653.0-3658.0 136.0-141.0 5.0 0.15 3

2 3 2220 3658.0-3667.5  141.0-150.5 9.5 2.62 28

3 4 0820 3667.5-3676.5 150.5-159.5 9.0 1.65 18
4 4 1120  3676.5-3681.0 159.5-164.0 4.5 0.10 2

5 4 1515 3681.0-3686.0 164.0-169.0 5.0 0.73 14
6 4 2140 3686.0-3695.0 169.0-178.0 9.0 1.60 17

Totals 42.0 6.85 16

tool may have lodged in the hole at a depth of about
3661 meters. If so, the 100-ml sample of water that was
drawn into the water sampler was taken at that level.

Between the running of the first and second suites of
logs two other downhole experiments were attempted.
The Soviet downhole magnetometer was run successfully
into the hole four times and produced a record of the
changes in magnetic susceptibility and the three compo-
nents of the magnetic field with depth. A borehole tele-
viewer run was tried, but the instrument lost signal near
the bottom of the hole. A second run was tried, but at a
depth of about 2000 meters the protective sleeve around
the transducer imploded, flooding the transducer end of
the tool. No further attempts were made to run the tele-
viewer into Hole 505B.

After the logging was completed the BHA was run to
the bottom of the hole for the last time and an Eastman
Survey was run to determine the inclination of the hole.
It indicated that the hole was 2.2° from vertical. Subse-
quently the pipe was pulled out of the hole. Operations
at Site 505 ended about noon on 7 October 1979.
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SEDIMENT LITHOLOGY AND STRATIGRAPHY

Summary

The sedimentary column in Hole 505 consists of three
lithologic units (Fig. 2): Unit I (0-14.5 m), a late Pleisto-
cene calcareous marl; Unit II (14.5-133.5 m), a late
Pliocene to late Pleistocene variably clay-bearing nan-
nofossil siliceous ooze; and Unit IIT (133.5-232 m), an
early to late Pliocene siliceous nannofossil ooze.

Calcareous and siliceous microfossils and clays with
montmorillonite as the dominant clay mineral are the
major constituents of the sedimentary section. Rhyolitic
volcanic glass and pyrite are minor but significant com-
ponents of nearly all cores. Green hues dominate the
sediment colors. A strong smell of hydrogen sulfide in
all cores suggests anaerobic bacterial activity. Gas bub-
bles occurred at depths between 100.35 and 100.50 me-
ters, very likely as a result of the formation of hydrogen
sulfide or methane. Coring disturbance, which resulted
in diapiric and flow structures in the cores, has de-
stroyed sedimentary structures to a considerable degree.
However, judging from the structures that can be seen
and comparison to Site 504, the sediments at Site 505
are bioturbated throughout. Only ash layers have sharp
boundaries. In the remaining sediments, relict bedding
is apparent only in changes in color, carbonate content,
and grain-size distribution.

Description of the Lithologic Units

Unit I (Cores 1-3, 0-14.5 m below the seafloor)

Unit I consists of calcareous marl. The prevailing col-
ors are very dark grayish browii for the top 1.7 meters
and dark olive gray, grayish olive green, and dusky yel-
low green for the section below. The grain-size distribu-
tion shows that the sediments are composed of 7% sand-
sized (> 63 pm), 39% silt-sized, and 54% clay-sized ma-
terial (visual estimates). The CaCO; content measured
by carbonate bomb averages 26% and results mainly
from calcareous nannofossils; foraminifers are rare and
poorly preserved. The siliceous part of the silt-sized and
sand fractions consists mainly of radiolarians and dia-
toms. Silicoflagellates, sponge spicules, and volcanic
glass are minor constituents. There is a fairly large pro-
portion (20-30%) of chitin fragments in the upper part
of the unit, among them identifiable fragments of cope-
pod species. At a depth of 3.9 meters the percentage of
colorless volcanic glass increases to 15%. The glass prob-
ably represents an ash layer disseminated by bioturba-
tion or drilling. The volcanic glass content of the remain-
ing part of the unit is between 2 and 3% and is therefore
higher than in the underlying units.

Unit II (Cores 3-14, 14.5-133.5 below the seafloor)

Unit I1 is a variably clay-bearing nannofossil siliceous
ooze. The prevailing colors are dusky yellow green,
grayish yellow green, grayish green, and dusky olive
gray. From 14.5 to 72 meters the average CaCO; con-
tent is 34%, from 72 to 119 meters it is 25%, and from
119 to 133 meters it is 46%. The clay-sized fraction for
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Figure 2. Lithology and diatom biostratigraphy of sediments at Site 505.

the same intervals averages 10, 20, and 13%. The size of
the silt fraction follows the same trend as the clay-sized
fraction. The sand-sized fraction for the three intervals
varies between 1 and 5%. The components of the differ-
ent grain-size fractions are essentially the same as in
Unit I. There are two volcanic ash layers, one between
16.45 and 16.75 meters and one at 26.40 meters (see also
Unit I). However, dispersed volcanic glass exceeds trace
amounts (to values between 1 and 2%) only in the upper
15 meters of the unit. Zoophycos ‘‘spreiten’’ burrows
are common in the upper part of the unit,

Unit III (Cores 15-24, 133.0-232 m below the seafloor)

Unit I1I consists mainly of siliceous nannofossil ooze.
The prevailing colors are grayish yellow green to dusky

yellow green from 133 to 209 meters and grayish yellow
green to pale yellowish green and very pale green from
209 to 232 meters. In the lower part of the interval there
is a considerable increase in induration.

The clay-sized fraction decreases continuously with
depth, falling from 20% at the top to 5% at the base of
the unit (average: 8%). The sand-sized fraction remains
below 8% without significant variation. The carbonate
content ranges between 42 and 73% (average: 53%) and
generally increases with depth. Pyrite decreases with
depth. Grayish blue green (5BG 5/2), dusky blue (5PB
3/2), grayish purple (5P 4/2), and grayish blue (5PB
5/2) tints and streaks are characteristic of Unit III.
Before drilling disturbance, these streaks were burrow
halos, a few of which were found in spite of the high
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degree of deformation due to the drilling process. At
228.50 meters, 20 to 30% of the coarse fraction consists
of fragments of black to brownish glass. Such glass oc-
curs in only trace amounts in the upper part of the sedi-
ment column.

BIOSTRATIGRAPHY

The Pliocene/Pleistocene boundary (defined by the
last occurrence of Rhizosolenia praebergonii and of Dis-
coaster brouweri) apparently falls within the washed in-
terval between Cores 10 and 11 (86-96 m).

The lowest diatom event at Site 505 is the first occur-
rence of Thalassiosira convexa convexa in Sample 505-
19,CC (190 m), which is here used for the informal divi-
sion of the early and late Pliocene. The lowest nanno-
fossil event is the extinction of Reticulofenestra pseudo-
umbilica and of the Sphenolithus abies group, which oc-
curs in the upper part of Core 23 (at 221 m). The base of
the sediment section must be early Pliocene (> 4.3 Ma).
Sedimentation rates therefore averaged about 60 m/m.y.

Figure 2 shows the diatom biostratigraphic zonation
and datum levels. A few calcareous nannofossil datums
are also given. In some intervals the marker species
(especially discoasters and ceratoliths) are rare; the true
datum levels for these species cannot be determined.

PHYSICAL PROPERTIES OF SEDIMENT

Physical property determinations at Site 505 consist
of compressional wave seismic velocity measurements
(made with the Hamilton frame velocimeter), needle
probe measurements of thermal conductivity, and deter-
minations (through gravimetric analysis) of wet bulk den-
sity, grain density, water content, and porosity. Measure-
ments were carried out in the least disturbed intervals of
the core sections; in cases where complete sections ap-
peared to be disturbed, measurements were generally
not carried out. Wilkens and Langseth (this volume)
give a complete data presentation in their comparison of
Sites 504 and 505. This comparison is of particular in-
terest because the sites are in relatively close proximity
(80 km apart) and should have similar sedimentation
regimes. Comparison of the physical properties of the
two holes also provides an opportunity to compare sim-
ilar measurements made on sedimentary sections that
have been recovered by the hydraulic piston corer (Site
504) and by the standard rotary coring method (Site
505). Of course, another factor that must be taken into
consideration in a comparison of the physical properties
of the sediments at the two sites is the drastic difference
in the heat flow regimes.

Seismic Velocity

The compressional wave seismic velocities measured
at Site 505 are essentially uniform, ranging from 1.49 to
1.53 km/s. Scatter in the data is greatest in the upper 50
meters of the section and is probably related to the
greater degree of drilling disturbance in the highly un-
consolidated sediments. The mean velocity of 1.51 km/s
for the entire section agrees well with the mean velocity
of the upper unit in the Site 504 sediments.
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Gravimetric Data

As at Site 504, gravimetric parameters display several
large-scale variations down the hole. The correlation be-
tween the two sites is excellent and is discussed in detail
in Wilkens and Langseth (this volume). In general, wet
bulk density tends to increase with depth, varying from
values between 1.21 and 1.25 g/cm? near the top to val-
ues approaching 1.5 g/cm?3 at the bottom. Grain density
also increases; porosity and water content decrease.

Thermal Conductivity

As at Site 504, thermal conductivity varies mainly
with porosity and so exhibits local variations at differ-
ent levels in the core. In general, conductivity increases
with depth; the average value is 0.77 W/m K for the up-
per section of the core and 1.05 W/m K for the 20-
meter-thick layer at the bottom. As at Site 504, sediments
with values of conductivity greater than 1.00 W/m K
generally have lower-than-usual values of resistivity for
any given level of water content, suggesting that the
thermal conductivity of the solid skeleton of the sedi-
ment is different from that of the more unconsolidated
sediments.

PORE WATER CHEMISTRY

The pore water chemistry for the upper 100 meters of
the sediment is dominated by the bacterial reduction of
sulfate, which has produced an eightfold increase in al-
kalinity. The increase in alkalinity is accompanied by a
reduction in Ca2* to one-third the seawater value due to
calcite precipitation. These trends are reversed below
100 meters, probably because of reactions with the base-
ment. Both alkalinity and Ca?+ approach seawater val-
ues near the basement. The level of Mg2+ is very slightly
higher in the upper 15 meters of sediment and decreases
slightly and gradually from there to basement. An at-
tempt to sample formation water from the basement
with the Gearhart-Owen wireline sampler produced a
mixture of surface seawater used as drilling fluid and
sediment (with interstitial water) that had fallen down
the hole. Further details and interstitial water analyses
are to be found in chapters by Mottl and others in this
volume,

BASEMENT LITHOSTRATIGRAPHY

Hole 505

The basement at Hole 505 was penetrated for about 9
meters, but of this only 0.5 meter was recovered. The
rock is petrographically uniform, consisting of a highly
plagioclase-olivine phyric basalt containing chrome-
spinel and rare emerald green clinopyroxene phenocrysts.
The phenocrysts appear rounded and resorbed and are
possibly xenocrysts. The groundmass is microlitic and
variolitic. Vesicles (which constitute up to 2% of the
rock) are empty or partly filled around the border with
smectite. In general the basalt is extremely fresh, with
olivine altered to clays only along cracks. The recovered
rocks would seem to suggest that the basement here is a



sequence of fresh pillows and flows or brecciated flows.
No cooling margins were recovered. The basalts were
too similar to require lithologic subdivision.

Hole 505A

At Hole 505A basement was penetrated for 12 meters,
but only about 0.75 meter of basalt was recovered. There
were no chilled margins in the core. The basement ap-
pears to be a single basalt flow of sparsely plagioclase-
olivine phyric basalt with rare accessory chrome-spinel.
Hole 505A basalts differ from those of Hole 505 in hav-
ing fewer phenocrysts and no phyric clinopyroxene.

Hole 505B

Basement was penetrated at Hole 505B for 42 meters,
and 6.85 meters were recovered. The recovered rocks
represent a pillow and flow sequence and are petro-
graphically rather uniform. They are sparsely to moder-
ately plagioclase-olivine phyric basalts with accessory
chrome-spinel. The chrome-spinel is scattered in the
groundmass, present in chilled glass margins, and occa-
sionally included in phenocrysts of plagioclase and oliv-
ine. The groundmass varies from microlitic to variolitic
or glassy at the chilled margins. The central parts of the
unit are holocrystalline and have an ophitic groundmass
of plagioclase, clinopyroxene, olivine, and titanomag-
netite,

The basalts from this hole appear almost identical to
those recovered from Hole 505A, both petrologically
and geochemically.

BASEMENT IGNEOUS PETROGRAPHY

The basement recovered from the three holes at Site
505 can be divided into two petrographic groups on the
basis of phenocryst concentration and mineral composi-
tion. The groups are designated Types C and M, the let-
ters being mnemonic devices to indicate the basalt’s im-
portant petrographic features. Type C is sparsely plagio-
clase-olivine phyric basalt with accessory chrome-spinel.
Type M is strongly plagioclase-olivine-clinopyroxene
phyric basalt with accessory chrome-spinel. Emerald
green clinopyroxene occurs in Type M as isolated pheno-
crysts,

Basalts of Type C are confined to Holes 505A and
505B; basalts of Type M, to Hole 505. Accordingly, the
Type C basalts will be dealt with under a single heading,
Type M basalts under another.

Holes 505A and 505B

Basalts from Holes 505A and 505B appear as a series
of fine- to medium-grained sparsely phyric rocks. Basalts
defined as Type C for Site 505 can be considered identical
to the basalts defined as Type C for Site 504, except that
phenocrysts are more abundant at Site 505. The pheno-
crysts are plagioclase and olivine; clinopyroxene is pres-
ent only in the groundmass.

The plagioclase phenocrysts, which constitute 4 to 5%
of the rock, occur as single crystals and as glomerocrysts.
In size the glomerocrysts are comparable to the single
crystals (maximum diameter: 2.5-3.0 mm; average: 1.5-
2.0 mm), but they are composed of an aggregate of sev-
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eral smaller grains. The grains can be either euhedral or
subhedral, and they occasionally enclose granular olivine
grains. Most of the macroscopic plagioclase is in the
form of single phenocrysts.

Individual plagioclase grains show a greater range in
size (0.5-3.2 mm) than the glomerocrysts (1.5-3.0 mm).
They also have a more variable texture. Most of the phe-
nocrysts are euhedral or subhedral, but there are occa-
sional resorbed anhedral forms. In the center of a few of
the larger phenocrysts there is a zone of small glass in-
clusions, many of which contain a gas bubble. Very
rarely the phenocrysts have dendritic margins, with each
dendrite acting as a nucleus for spherulite crystal growth.
This nucleation is less pronounced in pillow margins be-
cause of the greater degree of undercooling, which sup-
presses dendrite formation.

Both the glomerocrysts and the phenocrysts are of
the same composition, varying between Ang; and Ang,
(average: Angg). Pronounced zoning is common, the
crystals becoming more sodic toward their rims, where
values are between Ang, and Ang,.

Olivine phenocrysts (Fog;_gg) form 2 to 3% of the ba-
salt. They occur as euhedral and subhedral grains of
variable size (maximum: 0.8-1.0 mm; average: 0.2-0.4
mm). The groundmass crystals occasionally form glo-
merocrysts of phenocryst size. There are a few cases in
which anhedral olivine grains are enclosed within pla-
gioclase phenocrysts. The olivine in these basalts is usu-
ally fresh, and alteration down cracks is minor or ab-
sent. It is rare to find olivines that are completely re-
placed by clays.

The groundmass textures in these basalts are similar
to those in the Type M basalts, containing acicular
skeletal plagioclase in a dendritic spherulitic matrix (50-
75%) that is dusted with opaques. The groundmass is mi-
crolitic in a mesostasis of spherulitic crystals in glass.
The proportion of microlites to mesostasis is variable
but appears to be dependent on the grain size of the ba-
salt. Microlites may make up 45% of the coarser interi-
ors of pillows and flows and 15% of the marginal areas.
They vary correspondingly in size (length: 0.05-1.5 mm),
but their morphology is constant (almost always den-
dritic and skeletal), There is no flow orientation. Most
of the microlites are plagioclase (Anss_79); olivine micro-
lites occur but are rare.

The mesostasis, which forms the remainder of the
rock (50-55%), is composed of spherulitic crystals in
glass. In the fine-grained rocks individual crystals can-
not be distinguished from the brown volcanic glass and
opaques, but in the coarser-grained rocks and where the
glass has been altered to light-colored clays, the crystals
(0.02 mm in size) can be seen to be composed of pale
brown clinopyroxene and plagioclase. Spherulite fans
often show bow-tie and radial structures, and plagio-
clase microlites commonly act as nuclei.

The minerals pyrite, titanomagnetite, and chrome-
spinel form ~ 2% of the rock. Pyrite occurs as euhedral
or skeletal grains and as drawn-out aggregates forming
minor veining, all in close proximity to vesicles (second-
ary?). Trace quantities of submicroscopic pyrite are dis-
seminated in the mesostasis (primary?). Titanomagnetite
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is euhedral, subhedral, and skeletal; it is highly dissemi-
nated and generally submicroscopic. In pillow margins
the grains are sometimes preferentially concentrated
around the periphery of spherulites. Isolated euhedral
chrome-spinel crystals (traces only, in Hole 505A) are
skeletal, vermicular, or (more commonly) homogene-
ous. Chrome-spinel grains can occur within olivine and
plagioclase phenocrysts but are not common.

Hole 505

Basalts from Hole 505 belong to a single petrographic
group (Type M) and are strongly plagioclase-olivine
phyric, with some clinopyroxene phenocrysts and acces-
sory chrome-spinel. The phenocrysts vary widely in mor-
phology and compose up to 30% of the basalt. In total,
20% of the crystals may be plagioclase and 5% may be
olivine; the clinopyroxene crystals are occasional.

Plagioclase occurs as phenocrysts and glomerocrysts
of variable size (maximum length and diameter: 2.5
mm; average: 1.5-2.0 mm). Its composition is Anys_g,.
Pronounced zoning toward more sodic rims is common.
Anhedral glass inclusions occur in the cores of several
crystals. Less common are ophitic plagioclase mega-
crysts that contain inclusions of anhedral olivines and
chrome-spinel. Partially resorbed feldspar phenocrysts
are sometimes evident.

Olivine (Fog;_go) is present as euhedral or subhedral
phenocrysts, some of which are skeletal, and as glomer-
ocrysts. The phenocrysts are 1.0 to 2.5 mm in size. The
glomerocrysts are often ophitic or subophitic, the grains
containing inclusions of plagioclase. Blue and green
smectites partially replace the larger olivine phenocrysts
and all of the groundmass olivine.

There are a few clinopyroxene phenocrysts; they are
generally anhedral and twinned (1.0-4.0 mm long). Their
rounded and corroded appearance suggests a degree of
resorption. In hand specimen they appear as bright em-
erald green crystals.

Chrome-spinel, pyrite, and titanomagnetite form
~2% of the basalt. The chrome-spinel occurs as large
euhedral grains, both vermicular and skeletal. The grains
often appear within phenocrysts of plagioclase and oliv-
ine. Pyrite is limited to veining and is consequently sec-
ondary. Submicroscopic euhedral grains of titanomag-
netite are disseminated in the mesostasis.

BASEMENT CHEMISTRY

The difference between the petrography of the basalts
in Hole 505, on the one hand, and Holes 505A and 505B,
on the other, is reflected in the chemistry of these ba-
salts. Shipboard X-ray fluorescence (XRF) measure-
ments (Etoubleau et al., this volume) indicate that sam-
ples from Holes 505A and 505B have higher contents of
TiO,, Fe,03, Na,0, and Zr and lower contents of Al,O,,
MgO, CaO, Ni, and Sr than basalts from Hole 505
(Table 2).

Basalts from Holes 505A and 505B are mafic, but not
enough so to have originated as direct melts from the
mantle. Their Mg/(Mg + Fe) ratios (0.641 and 0.647)
and Ni contents (151 and 161 ppm) are low compared
with the Mg/(Mg + Fe) ratio of 0.70 and Ni content of
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Table 2. Average chemical composition of Site
505 basalt.

Hole Hole Hole
5052 505A2  505BD

Major elements (wt.%)

Si0 4824  49.03  49.67
TiOy 0.74 0.95 0.96
ALYO3 17.45 1605  16.08
Fes03 8.70 9.71 9.48
MnO 0.14 0.15 0.15
MgO 9.37 8.67 8.70
Ca0 1332 1270 12.68
Nay0 1.76 2.16 2.12
K0 0.07 0.04 0.05
P20s 0.09 0.08 0.08
Hp0 0.73 0.68 0.75
cOs 0.13 0.08 0.10
Total 100.24  100.30  100.82

Trace elements (ppm)

Ni 188 151 161
Sr 85 77 77
Zr 45 54 56

Mg/Mg +Fe  0.696  0.641  0.647
Ca/Ca + Al 0.410 0419  0.418

4 Two analyses apiece used for averages.
b Eight analyses used for average.

250 ppm for basalt presumed to derive directly from
mantle. The TiO, and Zr contents (0.95% and 55 ppm)
are lower than in typical mid-ocean-ridge basalts. The
mafic character of the basalt derives from the pheno-
cryst phases.

The basalts from Site 505 are less evolved than is
common in fast-spreading ridges. (The degree of evolu-
tion is usually greater in fast- than in slow-spreading
ridges.) Other samples of relatively unevolved lavas
from fast-spreading ridges are known, however.

BASEMENT ALTERATION

Oxidized zones along cracks are the only visible sign
of alteration. Four color zones typically occur as one
proceeds from cracks to the interior of the basalt: dark
gray, yellow, red, and light gray. The oxidation bounda-
ries are sharp—vesicles are filled with a blue green clay
in the light gray basalt and with orange or red clay in the
red and yellow zones.

In thin section, plagioclase and clinopyroxene are
fresh; olivine is partially altered to yellow smectite
around rims and along cracks that cut across fresh
cores. Vesicles are filled with yellow brown clay miner-
als in the light gray zone, yellow and red clay minerals in
the red zone, and green smectites in the dark gray zone.

Carbonates and phillipsite are present in small
amounts in the basalts of all three holes.

The chemical composition of the light gray basalt and
basalt that is more altered is given in Table 3. The
altered zone has a higher content of total iron and K,0
and a lower content of MgO than the light gray basalt
(see Noack, this volume). The Sr content of the altered
basalt is also higher, probably as a result of the replace-



Table 3. Chemical composition of adjacent less-
and more-altered basalt in Hole 505B (ship-
board XRF data; Etoubleau et al., this vol-

ume),
Light Gray
Basalt, Altered Basalt,
Sample 505B-2-3 Sample 505B-2-3
(51-52 cm) (78-87 cm)
Major elements (wt.%)
Si0y 49.62 49.70
TiOp 0.96 0.96
AlO3 16.05 16.24
FepO3 9.36 9.64
MnO 0.14 0.18
MgO 8.89 7.72
Ca0 12.63 12.89
NajO 2.17 2.46
K20 0.03 0.16
P205 0.08 0.09
H»0 0.97 1.03
COy 0.14 0.18
Trace elements (ppm)

Ni 160 154

Sr 74 109

Zr 53 56

ment of olivine or saponitic clays by Fe- and K-rich clay
minerals.

The low temperature measured at the site (Langseth
et al., this volume) and the short time since the eruption
of the lavas on the seafloor (3.9 Ma) have not permitted
great development of alteration. Potassic layer/lattice
silicates are absent entirely,

BASEMENT STRUCTURE

The low recovery of the basement basalts at Site 505
precludes a detailed analysis of basement structure.
However, certain inferences can usually be drawn about
basement structure from the glass rinds, fractures, and
alteration rinds in the basalt.

Glassy and spherulitic pieces are present in every
core. The lack of recovery of consecutive oriented pieces
longer than 20 c¢m indicates that flows or pillows more
than 1 meter thick were not cored.

The number of fractures in oriented rock pieces is too
small to infer much about the direction and abundance
of fractures in situ.

Overall, the basement section is probably a composite
of small pillows or flat pillowlike lobes and sheet flows.
The occurrence of vertical fractures and vertical altera-
tion rinds implies a predominantly horizontal array of
cooling units with vertical and nearly vertical joints. The
material is very similar in these respects to basalts re-
covered from the Eastern Pacific during Legs 34 and 54,
where the drilling was as difficult as at Site 505.

BASEMENT PHYSICAL PROPERTIES

Measurements of the physical properties of the basalt
at Site 505 were few because of poor recovery. Velocity
minicores with a mean porosity of 6.4% and a wet bulk
density of 2.86 g/cm? yielded a mean seismic velocity of
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5.89 km/s. Measurements of thermal conductivity had a
mean of 1,74 W/m K. Complete data for Site 505 are
presented in Wilkens and Karato (this volume), along
with data for Site 504. The high density values indicate
an extremely fresh mineralogy for these basalts, which
explains the relatively high seismic velocities.

BASEMENT PALEOMAGNETISM

The results of magnetic measurements and alternat-
ing field (AF) demagnetization with respect to sampling
position in Hole 505B are listed in Table 4 and shown in
Figure 3. The intensity, susceptibility, and median de-
magnetizing field (MDF) of the basalts in this hole are
reasonably representative of the values obtained by
DSDP for other oceanic basalts. The results of the mag-
netic measurements are as follows:

1) The average intensity of natural remanent magne-
tization (NRM) is approximately 1 x 10-2 emu/cc.

2) The mean inclination of the NRM of the basalts is
low compared with the average inclination of the pres-
ent dipole field.

3) The inclinations of the basalts before and after AF
demagnetization differ by less than 4°.

The results of microscopic observation are listed in
Table 5. Throughout the hole the magnetic minerals are
relatively small. Both subhedral and euhedral skeletal
shapes occur. Very small amounts of sulfide minerals
were found in 11 samples.

EXPERIMENTS AND LOGGING

Despite the poor penetration at Site 505, experiments
were attempted in the hole for comparison with the
measurements at Sites 501 and 504, In situ temperature
and water samples were obtained, the downhole magne-
tometer was deployed, and a set of logs was run.

Measurements of in sifu temperature were made in
the sediment in Hole 505 at depths of 86, 143, 181, and
210 meters. All four of these measurements were suc-
cessful, although while the shallowest measurement was
being made the drill bit and probe sank in the sediment
for nearly 10 meters, and the probe may have been heat-
ed somewhat by friction. Short, apparently frictional
disturbances affected the other measurements but did
not prevent an accurate reading of in sifu water temper-
ature. The temperatures were all low; the thermal gra-
dient was only 2°C per 100 meters, which extrapolates

Table 4. Paleomagnetic data, Hole 505B.

Inclination

Sample Sub-bottom KP before, after  Intensity
(core-section, Depth (cgs  Demagnetization (x10—6

interval) (m) MDF? (Oe) units) () emu/cc) Qn
21, 115-117 142.1 170 403 105, -12.3 6,691 47
22, 81-83 143.3 500 176 149, 147 10993 215
31, 114-116 151.6 280 228 -10.5, -12.2 14,161 177
3.2, B6-88 152.8 180 301 -10.7, -13.0 8,765 83
41, 10-12 159.6 220 557 1.7, L5 15805 Bl
5.1, 31-33 164.3 150 723 -7, =100 12,000 47
6-1, 109-111 170.1 130 740 0.2, -3.5 8,400 32
6-2, 6-8 170.6 360 380 -9.0, —-10.0 10,680 80

2 Median demagnetizing field.
Magnetic susceptibility.
€ Konigsberger ratio.
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Figure 3. Paleomagnetic properties of Hole 505B basalts. Open circles, initial measurement; filled circles, measurement after demag-

netization.

Table 5. Petrographic summary of opaque mineralogy
of basalts, Hole 505B.

(coi?egl?on. Titanomagnetite
interval) Shape Grain Size  Remarks
2-1, 108-111  Subhedral <5 pm —
2-1, 98-101 Subhedral Max. 30 pm -
Skeletal 10~15 pm
3-1, 76-79 Subhedral <5 pm —
3-2, 99-101 Subhedral Max. 20 um —
Skeletal <10 pm
5-1, 43-45 Subhedral Max. 50 pm -
10-20 pm
6-1, 112-114  Skeletal 20-30 pm Ilmenite

Note: Rock in all samples was olivine-plagioclase ba-
salt. Sulfide was rare.

to only 8.95°C at basement. Calculated heat flow was
low (18-45 mW m~2),

In situ water samples were obtained with each temper-
ature measurement. Sixteen additional pore water sam-
ples were obtained by squeezing sediments recovered by
coring from Hole 505, and one rather muddy sample
was brought up in the Gearhart-Owen water sampling
tool as part of one of the logging runs in Hole 505B.
Chemical analyses of these samples are presented and
discussed by Mottl et al. (this volume).
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The downhole magnetometer was deployed during
the logging of Hole 505B. Magnetic susceptibility and
the three components of the magnetic field were mea-
sured in the lower 25 meters of sediment and the 42
meters of basement successfully penetrated. The hori-
zontal components of the magnetic field were not mea-
sured well over most of the section, because, except for
the upper 10 meters of basement, the hole was too close
to vertical for the gimballed orientation device to settle
in a constant direction, Based on the vertical component
alone, however, the basalts are reversely magnetized.
Magnetic susceptibility measurements in the sediments
gave low and variable results, whereas in the basalts
values ranged between 400 and 800 x 10-¢ cgs unit.
Below the sediment/basalt contact the vertical compo-
nent of the field increased abruptly to a value approxi-
mately 3000 gammas greater than the value for the sedi-
ments. Ponomarev and Nekhoroshkov (this volume) dis-
cuss these results in greater detail,

Three sets of logs were run in Hole 505B: (1) compen-
sated gamma density, caliper, natural gamma, and tem-
perature logs; (2) neutron porosity, resistivity, and nat-
ural gamma logs; and (3) the temperature log, which was
run at the same time as the water sampler. In addition, an
inclinometer survey was run; it showed the hole to de-
viate from the vertical by 2.2° at the bottom of the hole.
The interval logged ranged from 15 meters above the top
of the basalt to 35.5 meters into basement. Below that



depth the hole was not accessible to logs. The caliper log
showed the hole to be rather irregular, and the porosity
and related logs showed great variability in porosity on
a scale of meters, with some intervals showing porosities
as low as 10% and others porosities of about 50%. This
we interpret to be the result of alternations of pillows,
thin flows, breccias, and void spaces in the hole. The
natural gamma log was generally smooth, but a large
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peak was observed immediately above the basalt contact,
reaching 50 API units. The logs are discussed further in
the chapter by Cann and Von Herzen (this volume).
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S At ® Grayish biack (N2} wirasks of pyrits fraquent (pyritization i R | .G"'r‘:‘ﬂ B o ot ok oy sd s
ErE 5GY B2-4/2 of burroves, partioularty bytassn 2.40-3,70 m), o - I Pl Sl | {“schikeran’) of pyrita froquem,
ol ol Bpd ® Farmminfer-rich portion between 3.00-3.40 m. T o Egmp iy 5GY 52 ® Dissominated volcanic mh at 680 m [16% coloriess vol-
-, A ~ BO% volcanic glams (colorluss, hyo- 2 Phe | ek =it
2 A Rl ® Ash layer conalsts of ~ BO%. flam -3:"|4."'.|."'-L ool gt
=] m
g liie). = A et ® Foraminifer-rich layer with some volcanic glass at 3.30 m.
={_,_‘_.J_‘ # Cores daveloped strong HS odor whan split. Ha L # Cores daveloped rirong HoS ador when sglit.
L @ “Schlleren’” refer to burrowa disturbed by drlling. o 0 gt el . . " also refers 1o burrows dlsurbed by drilling.
AL B [ R e oceizgiitone
o g Dl Bt |
= E- TR SMEAR SLIDE SUMMARY T N e el = SMEAR SLIDE SUMMARY
il *| sovsn by gt B ed T | 170 2123 330 396 480
b - Faldspar "R - TR - ML * Pyrite TR TR TR TR TR
L Pyrite 5 1 1 TR L BGY 4573
9 | o el Rt oA B T4 Other heavy
o e it 3 Dl Bl liad - - TR = =
] e SGY 6/2-3/2 minerals TR TR - TR - irverals 5 15 15
e 3 iy i 5 5
£(3 3 o Sk - N ® B 0 oy . Volanicglssit) TR TR 1 TR TR
=8 - il Tomkpem 2 = ! g ety HHIRR Carbosteunspec. 10 5 10 10 10
g% "'t'! i g::uu“ﬂ.::: w o5 w6 J-I:..I..i"-l-: 5GY 5/2 Foraminifers 5 :: 2 s: 5:
& . FJ nannofossils 70
= 4 Csic.nanncfowils 30 40 26 3 L L = e 5 6 4 1 7
Diatorns 710 & 8 B (S Ty 5GY 6/2~ Fasfioiarians s 5 3 B8 5
e Rodiolardors 10 10 4 7 v -ty &Y 572 s 3 2 3 3
et 4 4 3 2 gyt pglt| | [+10GY 5/2) Seonge spicules
2 P, Sponge wpicules o P et B Silicofiagalistess 2 2 1 1 1
= J__L_L Sliicoflagetlates 2 2 1 1 J._I__a__l__l.
X ot & gt 590 680 780
p = g SN 450 570 5130 co2 = |8 4 o gy o| weysz % pidicacrva el
Ay A Febdspar M W = = g . . w-m' TR 2 TR TR
] Pyrita TR TR TR TR o iyt Clay minerats B 1 %/ 5
‘L_I_J' Orther haavy '_L-l-_._-" Voleanicglass(tl TR 15 TR TA
A gl mingesls = i = = N Cabonateuntpee,. 8 10 10 10
gty . Cly minerals 7 : s? ,I,; ;: g B Foraminifers 3 2 5 10
L 10 Woleanic glass (I = iy B4 44 45 B0
T 5GY 811 Cabonsteurspec. 10 3 5 10 N 5GY 512 e o S
LS Foraminifers t - TR = Radiotsrians E 5 B B
T "7 IE Calc. nannofossils 84 1 72 85 - -y Sponge spiculs a 3 3 3
LRS-V BGY 82 Distoms 7 - 8 5 5 M Siticofisgsilstes 2 1 2 2
5 P u_l:- . Radiclarians 5 - 8 5 ,.C'_._'*"; w * [Tegy 252 M = W = =
L= S Spogeiglosles 3 - A4 3 e s s el E
A saYaR ooy B = 2O 3 e CARBONATE BOMB
e, Ly Mica - ¥oo= s | U 2,101-103 em = 47%
- P Wy
e e 3,05-97 cm = 60%
:=;£ - N CARBONATE BOMB -y == [ “s6y 52~ 4,71-73 cm = 37%
o S o lod Pen 5eY 4R 2, 14-18 em = 19% i Feavex s 5,B4-B6 cm = 18%
= 3,73-78 om= 17% e £ 1| MR 4 77375 cm = 5%
5, 130-132 em = 21% . = 1007 62—
_L_I_.l. 5GY 7/2
L] pll Ml § .
v
) .-Li-l. ?ﬁm
[ §
— -
Mg dFE
-l
i
o St R B
]
7 = Wl o | 10evsa
bl -
g g Bt
= |l [ -
Lt
Pen| Cm | Ag | Fomy ML
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SITE 505  HOLE CORE 6 CORED INTERVAL 29.0-386m SITE 505  HOLE CORE__ 6 CORED INTERVAL 38.5-48.0m
A FOSSIL H FOSSIL
- ; CHARACTER b § CHARACTER
M EMEHEE HE R EMAE z|l 2
e 22|=2]| & ] GRAPHIC E50 = e GRAPHIC =
e :E SR El £ | umHoosy LITHOLDGIC DESCRIPTION "Z §§ £ g ; £ | Lmiotoay LITHOLOGIC DESCRIFTION
S AHHH TN 1 1F S A HHHEAREE :
3 2 Folg |2 g 5|5 E
M HEEH 2 g ERHEHEE E
’--""_l_'l'_L_' NOTE: 8,52 m wore recoversd in this core, 0.0-0.02 m hare ] NOTE; 1083 m were recoversd In this core, 0.0-1.33 m
'\:L_L-L-I.- rupresants the portion above the 2.5 m liner, hera represerits the partion stiove the 5.5 m liner,
= s 1 .
1 -l-::'_-l-' foavin SILICEQUS NANNOFOSSIL DOZE J SGY B2 SILICEOUS NANNOFOSSIL DOZE
P [Tl ] ~yoe 10GY 572
Pt BN — I — 1 # Color: dusky yellow green {5GY 5/2) to grayish grean "‘J-u_‘J- ® Color: dusky yellow green (SGY 5/2) to grayhh green
TR (10GY 5/2) with shades towsrds grayish oflve gresn (5GY s [10GY 572} with shades towards grayish green (5G 5/2),
-~ L 5GY 3/2-5/2 3/2), grayish alive {10Y 4/2), dark greenish gray I5GY e olive [5Y 5/2-5/3), graysh yullow gresn [BGY 7/2),
3= ] 4/11, grayish green (66 6/2). e ® Burrows at few parts of the cors alightly pressrved, mainly
"‘LJ-.I_-L I ® Burrows somatimes slightly pressrved, including zoophyeos. _._I__A__L Zoophytus. _
H= BGYS/2-32 & Light greenish gray nannofossil layer at 1,00 m. = Tt I ® Dark gray [N4) “schilersn”™ and spota common [pyritize-
25 TR Gy B2~ ® Derk gray (N4) and dusky blue green (5BG /2) “schlioren’” el tionl.
o PR gl By 10Y 472
_J__.J_ pil Ty — eommon (pyrite). 'J-_L'I‘_l ® Cores devaloped strong HaS odor whan split.
o, 4, - * Cores developed strang HaS ador when spift, e, =
2 ~}J__I_-L_I_' . 2 BTl o Fievens SMEAR SLIDE SUMMARY
H =) S B SMEAR SLIDE SUMMARY S 105 52 162 280 380 480
e, - 180 1100 275 380 S R | 1456 872} Pyrite TR TR TR TR
Ea Mty ity e TR TR TR 1 R | Ciymnens 10 6 5 10
H T - " Cuymioess 0 5 5 5 = ] Volanicglaes () TR TR TR TR
o, L, L G 56— Voleanleglass il TR TR TR TR B S = L. Carbonets unipec. 16 10 ig ::
= L Carbonstourispes. 16 16 15 10 I W e Faraminifers 3 2
i |-2er i Foramindiers 5 5 3 & j‘i(':‘-_._‘-_._-* Calc ranncfoni 81 B4 68 48
il R sav 62 Calc.oannofonls 50 00 56 47 ril-_l_-l-_l_-l \ Distoms a1 7 B
b o Vil iy Ui Distoms 8 6 110 10 e | 5GY 672~ Radiolarians 3 1 1 8
£ 2 PR e Radiolasians 7 68 1 0w IR 106Y 62 Spongesplcules 3 3 3 4
3 P e I * | 106¥s2 Sponge spicules 3 3 3 B 3 | . Silicoflsgeliates 2 H 1 2
P e el K P Silicafiagellates 2 1 1 2 e s
S TR R AR e i 580 530 7480
T 'L.l.. 4480 580 880 CC e L b 5 Ml Pyrite TR TR TR
I om EE Pyrite TR TR TR TR e, L ! Claymicersls 10 8 8
e - Ciay minarals 5B 5 10 10 L p— — Volamicgiessih) TR TR TR
@ ek ke Vokanleglass il TR TR TR TR " g M 1 oy ee Cutonatounspec. 8 10§
3 ot R T B Cabonate unapee. 15 10 10 7 Py P Foraminiters 5 6 &
T R Foraminifers 6 6 & & ™ A=, i Calc. rannofossis 48 53 70
2 b Ty Calc.nannofomils 61 59 48 B4 A Distoms o0 B
a 4 106Y 872 Diatoms. 5 4 10 & g g 4 : Radiolarians
£ N Bl U . Radiolarians 5 4 0 5 z|3 2 St B 1TY R oo Spongeipicules B 5 3
P g e B Sponge spicules 3 2 & 2 (= =, - Silicaflagetates 2 3 2
e Siicafiagellates 1 1 3 1 § x 3 IS s St I I B 1}
At iy il Bl | CARBONATE BOMB
H A =, B CARBONATE BOMS ol | 1,53-56 om = 26%
A, 1,73-75 cm = 30% = ) g.:azz;:w-::
B B 2,73-76 cm = 24% o EGY 5/2- 3 om =
ey 3,73-75 em = 37% i RIL 10GY B2 4,73-75 cm - 8%
S T 5GY B2~ T 5,73-76 om = 50%
o I Tl Sl 10GY 672 Pt | 8, 7375 cm = 32%
5 i " 6, 73-75 cm= 19% H | oll 7.73-5cm= 2%
P Bt S e ol 5GY 5/2
. L A &
- _._-L: L 5GY 52—
i St B | 106y 82— o 10GY 62
= i -, 4 6GY 62 .I__L:
ja £ e ] = L
3=t 3 e
= F=a A U [Tsevar-se
-y - H T T wl
:&‘L..L:L‘ ! SGY 52— 6 ]
6 = {|+]| Yoz ey . | 106Ys2
A L -~ -
e | [ Sl 5GY 62—
o, -~ 106Y 672
mE ‘-u-_l_-l-_l_ | _I._I__I. -
= e - BGY 5/2
S _('\.-I-_L.L 'I'.l._ ] o
7| P |} 5GY 5/2— e A I
B E iy T 10GY B2 .}, -
e . - .I__LL_L
9 [Fp| JCC| —Fh™~la- ] f P il e
__I_-I__L-L i oy
7 Ol L * | 10eY5Es
4 H‘:_L_I_.l. |
JO A
-4 -‘-'J,:.-_j.,
ol oL MY 2
= -
- 10GY 62—
8 . _|.‘*"'.|_"" 5GY
amlca|re| oo kit )
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Eﬁ HOLE CORE 7 CORED INTERVAL 48.0-57.5m SITE 506  HOLE CORE 8 CORED INTERVAL 675-67.0m
g FOSSIL m
E CHARACTER H i
= |5 CHARACTER
8 |5u[e2]E zl e i |2 =
£- [SE]E ] S| & GRAPHIC 8 |zul2]2 Zleg
T2 |28| 2 E H # | THBLoGY H LITHOLOGIC DESCRIPTION EEHHE ; 2| & GRAPHIC 5 LITHOLOGIC DESCRIPTION
PRSI H E g ke s JZ|538|5| |5 g & uTHoLoGY |, N
= E s |E sl|d g = z L]
i A Tk AHHHE =
L ——r & |8|2|2]|a ES
T F S, A= 4 {1 p gl i
10GY H
g - -] oG 62 SILICEOUS NANNOFOSSIL O0ZE Ll Rl
b B 4 “J._I_.L " SILICEOUS NANNOFOSSIL DOZE
T | savsz o Color: dusky yallow green (5GY 521 to graish green o540 0 ) )
i - {10GY 5/2) with shades towards olies (BY 5/3) and grayish = Ho, Ay ® Color: dutky yellow green [SGY 5/2) to gravish vellow
el St . yallow gresn (BGY B/2), E 1 T & grewn [10GY 5/2).
_i_:..i 10GY 872 © Burrows mainty velled by drilling disturbance (diapiric a g viH ,t..l_t_l_:: ® Core davakaped strong S odar when spiit;
“schlieren”). Zaophyeus presar, N
gt T, > . 3 [P Syl Ky
Ca Cm L ® Dark gray (N4} “schilaren” and spots common (pyritel. ¥ L\ _ i SMEAR SLIDE SUMMARY
- | ® Coros developed strong HyS odor when spiit. C Gmicm) oo iy St 180
== X Pyrite TH
T
A SMEAR SLIDE SUMMARY Clay minersis 5
! EGY 62— 180 280 380 480 580 680 Volcanic glass (i) TR
0 R g 09vER Pyrite TR TR TR TR TR TR Carbonate untpsc. 10
g =,I‘_.__.__|_ Clay minarals woow 5 1 1w 10 Foraminifers 3
x Volenicglsity TR TR TR TR — TR Cale. nannofonlls 68
= :‘L:::‘ L] ._mivsﬂ P o L. i i e T - Diatoms 5
"L Carbonate urspec, 15 0 16 10 7 15 Radiclariang 5
cy Cm) L _I_.J. 10GY 5/2- Feraminitars 5 :] 5 & 3 3 Spange spicules 3
ol L] 5?.‘\",“ Calc. nannofossii 50 63 62 67 &5 B2 Silicofisgeliates 1
L | [HEY EG) Distoms 7 w0 w7 w7
] u?__“:l__‘_. [ —— 7 8 7 &8 W 7 SITE 606 HOLE CORE 8  CORED INTERVAL 67.0-765m
7 g Soarge spicules 4 4 4 3 4 4 ] FOSSIL
i 5 P Silicoflagellates 2 2 2 2 1 2 > § CHARACTER
-l B e z| w»
gl B 5GY 52— CARBONATE BOMB EwlEfd]2 £l g
3 el . | tosYE2 1, 7375 cm = 31% T |EE|E g H ElE e 4 LITHOLOGIC DESCRIFTION
P St 2,73-75 cm = 3% w3 |EN i ilg R 2= e
H e 3, 73-75 em = 43% U5 |3]35)3 FEE
o | fea| [Pm b ] 4,73-76 om = 41% ERHHEE E i
2 ikt i 5, 7375 cm = 50% -
£ i i - 6,73-75 cm = 46% =l Bay &2
a |8 L Y 5 L, L | | _10GY6/2 CLAY-SEARING SILICEOUS NANNOFOSSIL DOZE
& la 2l Mo I Vi S
] L Frs T ® Coloe: dutky yellow green (BGY 672, 5GY 5572] 1o
it 1 - i [\;.[._L.l._ 4..J grayish yellow gresn (10GY S/2) with shades towsrds
4 JE Tt S - = L *| saven grayih yellow green (BGY 6.5/2], grayith olive gresn (SGY
SR Byt (—5GY 572) 472) and light gray ah green (5GY 8/2).
o ¥ e BGY B/2— l-—1 'L.L'I'_l ® Burrowi common below 2,40 m, mainly Zoophycus.
i E A e 1 106Y 52 Pm 04 o Bemnd T ® Dark gray N4} spots and “sehlieren” common {ayritel.
Ca T v F 5 0 B ® Cores davalaped strong H,S odor when split.
. 4 ==
T 2 .
] iy f - ‘GF:"'-I-J'_-I SMEAR SLIDE SUMMARY
. "'_I_""' —j:iL.I__I_.A_ 180 280 380 440
] A A ~ - = 10GY 572 Pyrite TR TR TR TR
¥ i b TR sGY 52— € S (-5GY57) Other haery
5 L 10GY 52 @ i |2 Flod minarait - TR = e
E P - I el DB . *
5 .|._.“'.|_' . & 3 — e " Clay minerals 0 5 15 15
fl\_l < 2|2 et I Volesnicglas () TR TR TR TR
Am — e - i a |8 Pg Pm ] L, T Carborateunspec. 10 10 10 2
. [seY 62 § I £y et gt B B Foraminifers 3 3 T 4
E w Cale. nennofossih 61 68 66 65
- — -L—L_L.-A _SGY 852 Diatoms B B g 10
E ] ey J—L_L._l " Rsdiolarians 8 5 6 8
B Sy S Sponge mphcules 3 3 3 3
H Ea £ iy B Pl Soavan Fdin " S6Y552  giiofiagelltes 1 1 1 3
¢ 2 't"‘: - - CARBONATE BOMS
g & Pepityy o | saven e et R K porens 1, 100102 cm = 44%
i o B B 2,73-76 cm = 40%
sl |Em =y -] Pm| (P Moy it 3,73-75.cm = 27%
B Pyl N
= i iy 5GY 612
m Cg | Pen JFm e T 4 i eyt 5GY 5/2
g SGY 5/2—
= i 10GY 6/2
m|Pm | cq | P : i T O

S0S A.LIS



061

SITE 506  HOLE CORE 10 CORED INTERVAL 765-86.0m SITE 505  HOLE CORE 11 CORED INTERVAL 855-106.0m
2 FOSSIL o FoSSIL
; CHARACTER = § CHARACTER
M E z|la AR
22 & Guw|E)d HE:
Te e8| g § u Lum“mm_olgv LITHOLOGIC DESCRIPTION TE|EE E g £l B | (ShAtRC, E LITHOLOGIC DESCRIPTION
g3 [En 3 il g 2 R HEE gl g FHEE
= Ll = = |E ; 2 E
al Bl z il i
a 3 = a
L.:.l_: Sl Y]
=] ;
:L:_— | SGY 5572 CLAY-BEARING SILICEOUS NANNOFOSSIL DOZE ATy CLAY-BEARING SILICEOUS MANNOFOSSIL DOZEMARL
i Sl s . .
e ® Colot: dusky yellow green (BGY §/2-4/2) 1o gravish E J: 5Y 4/2-372 ® Colar: dusky alive gray (BGY 4/2-BY WL“: dusky olive
! - yellow groen (SGY B/2-7/2), shades towards grayish olive 1 L] green (5GY #/2) to grayish olive green (BGY 3/2), transi-
L4 B green (BGY /2], mocerats oiive grean (5Y 32) M tions to dark offvs gray (5 3/2) and olive gray (5 A/3).
fopat=y ] BGY 42 * Burrows --.Zu'ouw presant. Pl Py n [~ & Durtows rare (mainly disturbed by drillingl,
Co| |Pm e i ® Durk gray (N4) and grayhh black (N2} sats and “schil. el o o| srea . c.‘::mwms.s—:'?m
e | ", 8N COres were .
B . :ﬂdt‘:’wmhﬂ. cores were split. ' - . ieren’ frequent, refor to mixed up burrows snd pyrite
L B ® “ichliaran” rafer 1o mixed up burrows and pyrite stresks H L] § sresks and spats.
l-t-l-l and spots (drilfing desturbance), E &.i._i_L sCYER A SLIDE S v
b B SMEAR SUMMA g 7 110 2140 380
il i By & & i — Pyrite TR TR TR 1
2 Lo EGY B2-4/2 1120 260 2130 3130 400 580 [ S 2 j el Othar
| rym-h TR 1 TR TR TR TR 2 4":* i ...a...m.u W oa B
B i = Voican W TR TR 2 1
=] mineraly = = T - = . A e ghas (1t) s
ci| |ca y L - 5GY 52— L] umpec. 2 B 5 10
A Bl | SGY 6.5/2 Clay minerals o w5 W0 B W A BY 4/2-4/3 Foeaminifers 2 4 5 2
L Volenicgles ) TR TR 2 TR TR TR Thgg? . Cale. rannofossis 20 40 30 49
= e = = Cabonsteurspec. 3 2 - 4 2 3 Pa| |Fa ] = e g -
L Foraminlters 2 & B B 8 & =] 5GY 412 Rodiolarians 7 8 & B
o Cale. nanrotossils - - " A
Ml SGY 812 52 4 59 @ 8 50 Spongespiculs & 4§
Syl 1 BEEY4)  pigtoms @ 6 1 8 7 8 S Sget L D B 3 94
k g M ] Radiotarians 7 0w 1 1 8 7 it . Y a-a3
3 o L wiues 4 3 4 2 2 3 3 = | PR p—
5 g _I._J-‘:J..: Silicotiagallsss 4 4 5 03 2 4 T 56Y 62 : i $0,-2Y
i et seven M = WS o= F < vl |pg BVES Covanam Py ™R 2 TR 1
el amsonaTe sk B|3 e I
T e Than s S g ok 5Y 4/2-4/3 Clay minersls 15 15 10 50
S 2,73-76 om = 25% 3 I vir- Soobesn 1) B X8
-, 4 3,73-75 cm = 5% 2o T 8GY 42 ic glass
-, - [T « =~ = Carbonate ynspec. 5 5 8 10
p== 5GY 42 oL Ty * |sevsa Foeaminifers 3 2 31 2
L—-l-l-l- % s ““L"_;_"' Cole.nanncfossds 54 50 58 20
4 i - 4 o 4 L Gy 47 Distoms 8 w 8 8
] | pevan T Radioturians 7 8 1 8
I-_L-L.l. o St | Spengs spicules [ B 5 3
el BGY B/2— [ o eyt 4 Silicofiagellstes 2. % 1 2
o =
L } a2 = W - CARBONATE BOMB
] L 1, 100-102 om = 31%
g =] - 2,73-T5 om = 25%
_L"L.I. S BGY 4/2— 3,73-T5cm = 12%
A= Feay sz [ - = 5GY 32 4,73-75 om = 13%
o A el 5,73-75 cm = 10%
|t e 5 T L 6,73-75 cm = 18%
= B el .
o e bl I ¥ 62 Fm Py St A
- = . 4 -
1 o6 L
g 5GY 312
o
o
. R
Fm Pm 1 1 :
i B
oy .
Fm|Pm|Ag|Pa| [ =~ o
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505  HOLE CORE 12  CORED INTERVAL 105.0-1146m SITE 506 HOLE CORE_ 13 CORED INTERVAL 114.5-124.0m
] FOSSIL - FOSSIL
g CHARACTER x 3 CHARACTER
s
Eul2] 2 ] = O w
= b 5 g| 2 GRAPHIC x §+— Sul k- gl & GRAPHIC &
=§ £ § H] g E umioLosy d LITHOLOGIC DESCRIFTION 5 :é ¥ g : 5| E | urotoay . i LITHOLOGIC DESCRIPTION
£ 3 g E H HE g 8| 2 = 3
g 8|z = b o ! F § E 3 ;
CREHEHE ok : i3 8
el = i 8Y 32
L VAR CLAY. SILICEOUS 0SSIL OOZE [acthe | =k
_-|'A_ - %,.l__.__l_
b= ® Color; dusky yellow green to grayish olive green (5GY Tl CLAY-BEARING SILICEOUS NANNOFOSSIL ODZE
. et . 5/2-3/2) to dusky clive groan 1o olive gray (GGY 42— ' il
Tl 5Y 472 5Y 572), ollw (5Y 4/3), Inclusions of grayish 4 - ® Color: dark olive gray (5Y &/2) to dusky ollve gray (BGY
Ty yeilow green (SGY /2], T 5GY 4/2— 4/2-5¥ 4/2) to dusky olive green [5Y 5/2-5GY 5/2)
e ® 155 cdor when cores weee spilt. Fm| Cy =, Y By 42 with dutky yallow green (SGY 3/2—4/2), grayish green
el L ® “Schiisren™ refer to mixed up burrows. '\..L._‘__—L 110GY 5/2) and oltve [5Y 4/3) shades.
by = 7 Rt 1 ® Mostly homogenized by drilling.
| k- SMEAR SLIDE SUMMARY S Tt —5v 62 ® Sirang HyS odor when cores wara i,
-~ sGY #/2 170 2435 386 3110 4116 510 = ECY B2
ey Pyrite 1oz 11 o ki n SMEAR SLIDE SUMMARY
A gt 1 - Othar heavy I vom 180 2140 3690 490
e, | minerals TR - TR - - T = Pytite 1 TR TR TR
2 T Claymineraslt 16 15 30 25 1§ 2 2 ":'} L]0 Y 472 Orhar paziy
A ks Volanicgiass(l 1 TR TR TR - TR .o minerals - TR TR TR
et | Carboratunspec. & 10 10 10 5 7 = l_.I._I_-l- Clay minsraly ® 10 B/ 1S
L Foraminifers 3 s 2 3 2 3 (s g Bt L. Voleanicghass i) TR 1 1 TR
vyl ) 7 Calc.rannclomlls 52 57 34 3% 55 M gy i | Y 62— Cobonsmumspec. 7 B 15 10
e Distoms w2 7 10 B8 & Fm| {Po g * | s6Ysf2 Foraminifers a 3 1 1
= 7 Radiolarians 8 & 10 8 & 5 = Cole. nannofossils 44 60 39 58
< A 5GY 672~ Spongespicls 3 4 4 B 6 10 I}_ 1+, ]0 Distoms 8 8 8 8
s | Sraiz Shicoflageliates 2 1 1 3 2 1 s Epatille 5GY 372 Hadiolish 7 8 1 7
£ 1 g} Sy B "I.._LJ_ Spongs splcules 2 1 2 3
3 M o svaz CARBONATE BOME == | Siicoflagelntess 3 3 2 1
£ |« (=, - 2,37-38 e+ 13% 3 =0 5GY 572 Miea - T TR -
= A 3, 7375 cm = 23% = e :
J__L_L | saysa- 4, 73-76 om = 19% ot Pm Py = 4130 580 5140 6130
Piggtt Y52 = Sy Pyrite TR TR TR TR
pl = sy E g A GV 472 Clyminerals 10 15 10 15
o e ! gl — T Volesnicglase [t} TR TR TR 1
e B L5Y 512 = = L s Cobonateumpec. 7 15 10 6
e g8 L Foraminifers 3 - 1o
L L 3 L Calc.rannofosslls 60 50 80 52
o, sY4R i"}q._J-‘_LJ* sayam Distoms w 1w 8 15
4 ra 4 :01._-'— 4 Radiolarisns 5 8 5 &8
5 b= L . Sponge wpciules 3 2 3 s
% b = :L."".L'J" Silicafiagellate: 1 - 2 1
— et
e I # v Cm Cm| Ao, < -l -
2 At 5GY &2 S el P :g;?;’m CARBONATE BOMB.
§ il ~scvsn A% | ! 1,736 em = 14%
. = —— - 3,73-Tem = 16%
T Ml By J
"'_-: 5Y 47 M T gay.a 4, 7375 cm = 13%
sl bl [=- Lo 5,73-75 cm = 53%
ks LJ_ N 8, 7375 cm = 46%
5 TRt v a/3-
L .L'L | | BBYE?2
- B
B Fm d I._J‘ .I..‘l“
L 5GY 5/2
2 g ¥ .
= s
HE{a
=0
N
ot
6 ol Figett
= |
oo
Pm| |Pm s govi
C= ] —
=0 - *®| svan
Rfem (A o5 | Jog| ALl
| H =Cr
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SITE 506 HOLE CORE 14 CORED INTEAVAL 124.0-1335m SITE 505 HOLE CORE__ 15 CORED INTERVAL 1335-1430m
2 S5IL ] FOSSIL
5 CHARACTER § § CHARACTER
8 LEu[ETEreT T 13| 2 tMAEE z| 2 d
HEHEEE 2l & GRAPHIC LITHOLOGIC DESCRIPTION EAEHERIE 2l & GRAPRIC = LITHOLOGIC DESCRIPTION
125812 E 5l & LITHOLOGY e E ol & LITHOLOGY =
HAHHEHBEE + TH A HHE R : i
E E
= = = 8 =1
E 4 2
,g E ; ilz E i ERHE B ik
o=t o = -.:"':J'
£ o 5Y 52— CLAY-BEARING SILICEQUS NANNDFOSSIL DOZE B SR CLAY-BEARING SILICEDUS NANNOEOSSIL 00ZE
-t .
ﬂ."u:_'& :.LA-_I_‘O 5GY 812 ® Color: dusky olve green (5Y B/2-5GY 5/2) to dusky 05::4—.;_"'4_"' 5CY 772 ® Color: gravish yéllow gresn (BGY 7/2-8/2) to dusky
| 3P Tollow iregn A B2 o, pravis v 10, 03 | ] yollow groen (GY 5/2) with inclusions of grayish green
o= [+ B i 0 Jouts ol Sl ARe- Ve ot . Gy o (10GY 6/2), grayish olfva graen (5GY 3124 5:2) and moc-
pm|  |Fm) Vo = black: {NC2). mrid ey (N4} Hequent. Thaluttae eeters t0 1T g S B erute olive brown (5Y 4/4),
(8 o B B BGY B2 et dow-srmuad Surome. . . ._"'_._"'_._ # Rurrows recognizable quite frequently, smong them Zoo-
A . ® H,S odor when cores were split, i el et iy Tty
gl b Yoridimint™ Crc dmpers il RIS st o = el . ® “Schlierer” of Intermixed sediment common [diapiric
ol i mined up burrows and pyrite streaks and spots. A, T sppestance],
£ Bkt Pl Bt ® Grayish black to “schiieren™ and spats very comman,
g =t tovsn-  SMEARSLIDESUMMARY o ] B P B A 4 e e By o e i
S 3 1130 2100 390 4.120 580 670 Rt Bl it furose o
i Qv SR Pyrita 1T TR TR TR TR TR =rac il ]y v e e ¥ @ Guyhh purple (5P 412) rind ot 2,60 m,
. . .,
2 PRl Other hawvy 2 }-L"'_l_"“ \ et * HyS odor when corms ware salit.
ST minerats TR TR TR - =z ={i_.1_ o oGy SMEAR SLIDE SUMMARY
oy I Rl o Clay minersh 0 1 15 w0 0 18 By
o1 = 1 [y 1140 2120 390 480 580 680
L Volewicghes i) TR TR TR TR - - 57| g B e ~ pilep it o Mot oo
L Cubonsteunspec. & 5 & 10 10 1§ ! L Py
Moyl Forsminiters 31 1 - 1 4 ] e thivteery - - - T o™ -
= o
] - - Gl - I e e S 5GY 672 Cley minersls 5 1B 10 10 ;o
J=p J_-.-..L. Dintoms (1 T T/ N I ] 7 @:.,L_I_—l— Volcanle glass (i1 TR TR TR TR TH
— | - — T
- et 5GY 572 m‘:‘:‘h L : .5 2 HFE=000 SGY 652 Cabonstsunspec. 18 10 10 7 15 15
D=l Siflcatiagaltates 1 ‘& 2 ‘2. 2 :}“’_l_'l‘.l. ) [ S Foraminifers 2 4 4 8 35 7
) 3 ] Lahiico 3 =] Svan Colc, nannctossils 61 50 64 05 45 T
e |3 =] : CARBOUATE Bowle @ RO | . |OTER :momi- : e H : : .
= - = =
= = o, o] 2,737 cn - 4% 2 T SOV B/ A . A 3 ‘a5 3 m %
T, 3,73-75 cm = 37% Al =y 106Y 572
B ] P Sillcatlageliates 2 2 4 1 2 2
£ il Mgt 4,73-75 em « 39% £ it b |
£|a E _..i_... 5, 73-75 cm = 48% : ﬂL"“i“ L Mice o e E = IR .
f - e
P S (8 = T | e CARBONATE BOMSB
Fi=nd ] : gl B | 2,123-126 cm = 64%
— et BGY 572 = i_l_::'_'_‘ - 37375 cm = 4%
- -+ 106Y 572 4,73-75 om = 60%
- il L .
4 7 et 4 s | . | e 5, 7375 cm = 46%
— b e -
et B, 26-28 em = 32%
B ] 4, =
P e a4 -‘-l_-‘- » 1 :,Li_; } BGY 4.5/2
+ s e ) i
o o R il o
=0 == || seven
N o el B 5GY 52 - |
L bagll B —
H e 106 572 = gyl
+e Fol i g
5 i 2 oy el Mot 5 A -
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Fm| |Fm __,__J__I_J..._1 3_*.1:"
H 22 g o LT | [Meevar-se
e voID elfall (+5Y 4/4)
H i 5GY 572 ) 06 572
g L ] 106Y 512 ..I...i.l. SGY 52
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g T il e i
| Y I s * 4] [Teeve
Pmicm cq [em| ool Jlnd- B LS * =
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FmlPm [Ag Pa | [ 3 5GY 32-52
SITE 505 HOLE CORE__ 18 CORED INTERVAL 1652.5—162.0 m
2 FOSSIL
" § CHARACTER
- EMOE zl 2 .
£ (S% 212 [ GRAPHIC
T p:§ ¥ g H E|E | umotocy LITHOLOGIC DESCRIFTION
w3 [EN] 2 3 g% 2 ]
IR |32 # 5
i BHHHE T
5 3 3
pm(cm ca [Pm|  [ce| |
T Only 2 em wira recovered, none in liner,
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_E S
& % g
£|s =
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SITE 506  HOLE CORE 17 CORED INTERVAL 162.0-1716m SITE 506 HOLE CORE 18 CORED INTERVAL 1715-181.0m
[ FOSSIL
] FOSSIL
§ CHARACTER § g CHARACTER
z| w EME R =4
g.. EulE| 2[5 el & GRAPHIC = LITHOLOGIC DESCRIPTION e Eg HELE § & ekl R LITHOLOGIE DESCRIPTION
| 2 Eé H H 5| & | umiowoey £ w3 [3h]2 < 8| % Hmeres g
£1E5]8(3(8] (3| F 4 g A HEELEE st
F E z E Fole |s =
s |2 5 g H E 5| m |2 g & 2 & -
] I_An,."'-l-'L f SGY 612 NOTE: 1089 m ware recovered in this cors, 0.0-1.50 m it (] SILICEOUS NANNDECSSIL 00ZE
B = | here represent the portion sbave the 9.5 m liner, o ]
L o il Bl 2 I B Sy Y SGYS2~  ® Color graylsh yellow green (BGY 6/2-7/2) with shadus
HA e SILICEOUS NANNOFOSSIL DOZE , e i 10GY 572 towards dusky yallow gresn—greyish green (BGY 62—
L] i - K T o| sevem-mz kel 10GY 52,
e # Color: grayish yallow grean [SGY 6/2-7/2) with Inclutions e it 1| ® Burrows rare in upper 850 m, burrawing moderate 10
1.0 e e of dusky yallow groen to grayish gresn (SGY 5/2 1o 10GY 2, intense below 650 m [mainly dusky yellow green—light
i T 5/2), light grayish olive (10Y 4.5/3), modesata olive gray cm| |Pu gy ! olive groen [BGY 5/2-5Y 5/61),
k 4 (E—1aY 4/3], light elive gray (5Y 6/2). ‘_‘q::J-"L i ® Diapirlc “schliersn” throughout the core Trom mixed up
o voip | - ® Burrows rare. - S B — burrows,
e T # Grayish black—medium gray (N2-N4} “schliersn and smats =t.l. kel l w Grayish black (N2} spors and “schilsren™ (pyritel, from
i ol e Ipyrite). L «| savan pyrits in and around burrows frsquent.
o & Hy5 odor when cores ware split. I Rt
4:‘,'.._4_4_: — = Diapiric “schileren” from mixed up burrows. . | SMEAR SLIDE SUMMARY
2 oy e 10GY 52 2 ] 1130 235 380 480 680 630
A . SMEAR SLIDE SUMMARY 1 wvoio Pt 7 ™m 1 1 1
g e gt 180 280 380 480 5100 T-147 810 -] Clay minerals w7 w 1w 7 W
B T gl Pyrits CEE A L e —_— v o Volasicgwssitl - TR TR 1 - TR
A T Bed Ot hawry E +. . Ho Falaganie ™ - TR - TR TR
B el L minurahy ™. = 1 A S Bl oY Cubonateurapec. 10 7 3 10 B 7
P = Gy 35/7)  Cley minarais ¥ 0, BOcEC 3 = =] Foraminifars 2 2 - 31 3 2
N ol Bl e Vo 0. — " R TR <o o= = Bl Cale.mannotoulh 57 65 88 67 6@ 56
Pl Corbonute urspee, 15 20 10 10 10 & 6 s Distoms 7 1 & § 71 8
ke L BGY B5/2—/z  Foraminlters LR S R B = s R e, - Y i| Frosrsa FRadiolarians i & @8 8 8 9
1 ) P Pl iy Colc.nannofossie 57 37 58 50 66 83 62 < 'I'.I__L S wpleulis 4 4 5 5 B B
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o T ) -3 1 Radiolarians B 7 7 B @ 5 -] E .|_J—_L
Pl ] Spongespiculs 2 3 1 1 3 5 3 2 FF T T Gy 62 CARBONATE BOME
Ly L] Silicoflagaltates 1 2 3 « 2 12 ¥ 3% Cm|  |Pm ﬂa."J_ 1, 133136 om = 47%
8 T gl 8|3 gt 3,73-75 cm = 42%
L = CARBONATE BOMS o i 473,95 om - 48%
AT 2,73-75 om = 40% ] e
T il 3 i 5, 13-75cm= 42%
O 3,73-75 cm = 2% o i Ml ey 6, 73-75 em = 47%
% AR TR 4,73-T5cm = 42% A g 4
Bl Bt BGY 652 5, 73-75 cm = 46% g i |
Bl gl B dl B . o
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HOL SITE 605 HOLE CORE 20  CORED INTERVAL 180.5-200m
19 CORED INTERVAL 181.0-1905m ! -
= ? : ; CHARACTER
E E" EHHHE HE- fediosa 8 F LITHOLOGIC DESCRIPTION
z £ LITHOLOG
éw a g2 GRAPHIC - LITHOLOGIC DESCRIPTION i3 :é g E : ! g E : .
ES|E E| E | umHowoey o . : g HHHF : 5
~N s =3 H
E : il : i FRHE HE o
z E
- ) = Ty NOTE: 1140 m vars oo In 9 ot 00-140 m
. JIL' tt—'—_l_-l- H NOTE: 11.10 m were recoversd In this cors, 0.0—1.60 m i.l_:.l_ WYJ;?’; B o m = Jo Bk o
T hars ragrasent the portion sbove the 9.5 m liner, ] Gy MHU“WMNMMNDWSSILWE
g 1 s I 1 .
oy 5GY 52— SILICEOUS MANNOFOSSIL 00ZE et i e
e e : ial L2 Pt Y o green 1o pale yallow green (SGY 7/2 to 10GY 82 10 7/2).
] St " o 0"'\"'"'\’"."“ 1o g : g 1] ® Burmow comman (dusky yellow green [5GY 5.5/2], pale
e = ) T dusky yellow groen (5GY §/2) 1o grayish green (10GY 6/2), ] Eor e
- >u:l-l-l- ! o oo s oo 1 SR ”I — ® Diapiric “schligren” (pale ollve [10Y 6/72], dutky yellow
: =LL-LJ:L " vy e — m 0 T Egd +BGY 6/2) green [SGY 5/2]) comman, refer 1o mixed up 'hnml.
At 1 Dok s roughou 3 "'.L"‘:t i ! ® Derk pray (N4, dusky bive (5P 3/2) and geayish groen
3 -"-I-.L."'_L ® Digpiric “schileren® th t the cors from mixed up ] -I-_L-l-_‘_l o Dot o 0, ok e 670 32 v e
il Beeroyes. P -1 2l i 5GY 712 rows.
- }:__._J__L__L ® Grayish black {N2) to dark gray (N&] “schiren™ from J“J_ | & . I
I [ [ bl B 1 myrite in and wound burrows. - 4 -‘-_._-‘-_,_ o
12 e B ® Pain green (5G 7/2) rind of “halo™ sround burrow T " o ml:: -
ey )| . 856 m. | e ron ww
b 1 et RN ® M8 odor when cores were 1pilt. 1) [ s - 1% e
£ SouTere J'_I-J" Clay minerals w10 & 10
o -L_L:L l T— 3 Ty [ Voleskcglan (i) TR TR TR TR
] 'L._-'-.J... L 180 280 380 480 TS o mom o T
b - P"':“ -t et Corborsteumpec. 10 10 10 7
= Sl B EGY 82 Other haarvy g & - 0 w6
S l ey S Cale.nanncfossils 55 56 68 B2
i b L oy mineraly wow 1 7 . Tty - Di.mnrm 5 % w ow
e el I - e 3 4§ 3
| P B ) 1) I Carbooats u 5 5 5 2 R
h.J-"'A_"'A. Foraminifers 1 3 3 3 "L.J»-L_‘- & - : . : :
IIJF_A_ e EI Cheoociondt & @1 7 ® e I ] = LR
= 5 5 4 coflage
L Distoms :
E "I'-LJ".J--J' Radiolarians & (] 4 4 o "J"—_rl-‘j'_ .
& L -.I:_' = ! Spongospicules 4 3 3§ o . san o3 730 53
i =L [ Silicofgellats 2 1 1 2 g e o o
i T e s b Volesnicglems 1] TR TR - —
= W iy B | 580 680 780 CCA0 HE A B mﬂ: mow o
o '_I_"‘_|_' = Pyrita TR TR - TR " _l__s.._l_ . 4 " : "
i it I Other heavy = l:-pn'mm o 3 5N
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SEn - Voo C o il B G e Cwe isgcv&:r; Disoma o1 w12
*\___-l-_l__.l__ ! (+10GY 62} Voleanicglam ) - TR TR - I _._;“4_ D o o :
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e et R R RN N Siicaagelistes 2 1 I e
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= 0 b TR ) 1, 73-76 om = 4% 1 : e
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D=k 1! 3,73-75 em = 52% e i e
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SJ_E HOLE CORE 21 CORED INTERVAL  200.0-208.5 m SITE 605  HOLE CORE 22 CORED INTERVAL  209.6—-219.0 m
H FOSSIL J FOSSIL
i ; cu&nmn § ; CHARACTER
R EMAE 2l B 3 E z| w
£ |S21E] 3 ! S|l x GH, o, |Bu)8|3 ; gl = GRAPHIC
1z »E H g H = 3!2 LITHOLOGY . LITHOLOGIC DESCRIFTION ] i i§ . E £l vHOLOdY LITHOLOGIC DESCAIPTION
o HHHHEE 4 ; A HHHEBEE 1+ FH
-] g E F 2 C a
HIHEIHE ] FHHHE E
P v
A e LT
ol {] NOTE: 11.48 m wers recovared in thia cora, 0.0~1.99 m hare e NOTE: 958 m wers recovered in this core, 0.0-0.08 m
L_‘_.I._‘- represent the portion above the §.50 m liner, 0.5-- A._L.J..__L ropresent the portion sbove the 9.5 m liner.
o e b et
(i S S T R 1
1 Vol SILICEOUS MANNOFOSSIL 0OZE SILICEOUS NANNOFOSSIL O0ZE
M i *| looYer-ase - :\j"-_L"'—_L v sevan- FIRM (LEADING INTO CHALK)
L i R 0¥ 621 ® Calar: grayish yellow green (EGY B72-7/7) 1o pale yol wl Tt 1ot Frayl et Sis
gl Bl | lowish green (10GY 6/2-7/2), shades towsrds grayish I 'L_l.""_l_. it ® Color: grayish yallow green to pale yallowith green [5GY
ey = groen (10GY 5.5/2). T Ton 7/2 1 10GY 7/2) to very pale yreen (10G 8/2), shades
b ® Burrows mainly disturbed by drilling leading to "schii- ~:rh'_‘__—'"_|_ and "schiieran towards light greenish gray (BG 8],
A T B aran™ [pale llva [10% E/21, light olive (5 5/2]1. e i = greanish gruy [5G 8/1), yellowish gray [5Y /2], pale
T ® Grayish biue groen (58G 5/2) “schiiaren” seem 1o derive ! el Bl blus groen (5BG 7/2) and pale blue [SPBS2).
Lot S| from burraw halos. o] ® Blup tints seem to represent destioyed brrew “halos”.
.-'I-_l_—L_L YR ® Medivm gray “schlieren™ and tpots refer to pyrie in and e _l,._l-..l.._L ® Burrows udfered fram immanes dispiric drilling distur.
ind bul - bances.
% iJ__':_,;_ | ey sround burrav. 2| $4 :‘L__l_t 4] 5GY 7/2-
b o] 3
Ly ey SMEAR SLIDE SUMMARY b oG8 SMEAR SLIDE SUMMARY
j gty = 180 280 380 480 g 5 5 gl Bt 180 280 380 480 580 680 735
40 Prrite TR TR pm|  |Fm e Pyrine B e BE uE R e
-L_I_'L_L Clay minerals 10 B 10 10 AL A Clay minerals 5 5 5 6 7 & B
e Voltanicglass ) TR - TR - £ 10 Voksnicgla(n) - - TR TR - TR -
iy Fulaganite ™ - TR - 0 Palaganite - - - TR - TR =
Gy == - Cubonateurspec. 8 10 10 10 4 b ] Cabongtwurspec, & 8 @ & 10 15 16
L 106y 55262 Forsminifers 4 3 1 3 s Rl ienll Foruminiters 2 4 W 3 8 W W
‘—_I_-l-_‘_ _I’IW 1 Cale. nannofossils 69 B3 54 48 J_J_J__I_ } Cake. nannofomils 70 85 81 7 & 52 8
3 e he Distams [} & 1w w0 3 ) Wl iy Driatoms L} 8 L] 4 L] ? 5
Rl " Radilarians 7 6 B W0 e RAEA Radiolarians 6 & 5 4 5 7 4
My Spongesploules 4 B 4 B L Spongepicils 6 4 4 3 4 3 3
A il 1 Silicaflagelistes 2 2 2 3 i - L { Silicofiagelistes 1 2 1 1 1 1 1
] 5GY BE/2 m TR Mics - - ™ - - T -
Bl 580 680 780 870 E & et o !
et B Clay minerais w 5 5 7 (2 R B CARBONATE BOME
= =M Carbonsts umpse. 10 7 6 10 P 1,73-75 cm = 72%
J_-L_‘_-'- Foraminifers 3 3 H & .J_'L_LJ‘ 2,73-76 cm = 72%
E p Tt 1 Cale.annofossiis 67 84 87 51 Ttk 32,7375 em = 4%
> |2 gt | Diatons s 8 8 10 AT 4,73-75 cm = 6%
i = 4 o ke ¥ Fadiclarians B & 5 10 4 FHL 5, 73-75 em = BE%
oot Spongeigicks 4 B 4 6 HL . 6,73-75 om = 56%
" i Sicoftagelletes. 2 2 2 2 s ) Spgd Dol &,
o ulu e
A Dl CARBONATE BOME —+F
] L sovens 1,73-76 cm = 56% Hbrti-H -
Byl B 5GY 6/2 2,73-75 em = 57% -:{_.__-I-_L-i—
L L 3,73-75 cm = 65% Thig L
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= | (+10Y 8/2) 5,73-75 cm = B4% = i Bl B 106Y 772
& b - 6,73-75 em = 60% ; DA LT
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SITE 505 HOLE CORE 23 CORED INTERVAL 21902285 m SITE 506 HOLE CORE 24  CORED INTERVAL 228.5-2336m
2 FOSSIL 2 FOSSIL
w |E CHARACTER & E CHARACTER
£
8 = lz2l= ! z| = g |=.lel=]2 z| @ -
&2 - gl 5 GRAPHIC 5 HY EHH of & GRAPHIC i3
- =§ g 2 £l E LITHOLDGY L LITHOLOGIC DESCRIPTION e Eé E ; Bl LiTHOLOGY 5 g LITHOLOGIC DESCRIPTION
S EAHHFHEEE £ H Flt HHBEE dFE
E
i AHHHE T EE i HHHE T EE
B z a @ < 5 o
I T - I A B iy
E #""i"‘:‘ NOETEEF W03 1 o maicwarid. . Thia com, 00-000 ' 7 :‘.l.j:.Lj: SILICEOUS NANNOFOSSIL OOZE FIRM
Hoede hars represent the portion above the 5.5 m liner. 7 g Bl B
o | & Tl os—fhRLT L ® Color: grayish yellow green to pale yallowish green (56
| FET gav.1e SILICEOUS NANNDFOSSIL DOZE Jd o . 7/2-10GY 7/2).
Hetr 8 = FIRM (LEADING INTO CHALK) E :4_-‘- etk 56 7/2- ® Graylsh green (5G 5/2) patches and Iight olive gray (5
I.Dq-‘- 'L_I.-I-J.- el I-D:": sl 10GY 712 B/2) blotches |vesm 1o represent burrow relicis).
cm P g ® Calar; grayish yellow grean to vary pale grean [5G 7/2 m b ¥ B _,-_I_-I-_I_J- ® Medium dark gray (N4) strasks seem to represent pyrite
"L.l_ 4 10G B/2); shades to pale yellowish green (10GY 7/2). " = | By e T & rinds, streaks, spots, snd burrow “halos™ destrayed by
el : = gl B i
. il R & Light olive gray (5Y 6/2) blotches (sam to represent d-_l_,_'_|_‘ drilling
il - burrow ralictal, E e e ® Bassitat 345 m.
—&= e e | ® Medium dark gray (N4 and pale blus [SPB 5/2) shades -] i -.l—_._J_.L
N, -, A ard “schliren”™ seem to represent pyrite Tinds, sreaks, a | & g 1 gt Hgl SMEAR SLIDE SUMMARY
- ok gl 5GY 72— wpots, and burrow “halos” rmpectively, destroyed by = = L.I_'*'_I_'L 170 290 320
Hega waan drilling. 5 B Pyrite TR TR -
1 M iy g Bt B P 2| Bt Other heavy
::;_-J»L_,*J-_L_- 146Y 8/2) SMEAR SLIDE SUMMARY g . minerals - TR TR
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HOLE 506, CORE 25 7237765 m (233652380 mhsf)

PLAGIOCLASE-OLIVINE-CLINOPYROXENE PHYRIC BASALT

The besalt has sbout 25% phenacrysts up 10 5 mm in langth, mostly
plagiocimn, but with shout 1% olivine snd feusr clinopyrosens, The
place hat @ faint rebdish oaidative alteration rind, Clivine s fargely
abtered to clays. Plagioclsse phenacryits include some that are doelatal,
Secondary minarals inchade waxy pale blue green clsys in sparsy vsicles
and passibly pantly replacing plagiociase, Some vesicles aiso are filled
with calcite. There are also reddish Fe-axyhydroxides(?) and/or clays
sftar olivine. Plagiocisie phenacryats kn the alteration rind are stained

Thin Section Dusesiption
Sample 25-1, 28-30 cm, Piecs 92: Pillow or flow intorior. The
wnction has abundant plagh of divarse h

scing skelutul, some rounded (mesorbed), othars with aphitieally inter.
grown olivine and Crapinal. These are about 20% of the rock. In
addition, scicular plagicclase microlites {10%) are in the groundmass,
Other phanocryers ate granular 1o skeletal olivine, and rounded (re:
sarbad] twinned . The basides plagi

is mainty ithe, with dendritic cli . sheletal alivine, and
dust-like titanomagnatite, Smectites partially replace ofiving and fine
vesiclas

HOLE 606, CORE 28 3776.6-3780.5 m (238.0-242.0 mbaf)

PLAGIOCLASE-OLIVINE-CLINOPYROXENE PHYRIC BASALT

The buaits have sbout 26% phenocryins svaraging 2 -3 mm in langth
(plagiociae 20%, clinapyroxens 4%, olivine 1%). Many of the plagic-
chises have gless inctusions. None of the pleces have glass. Pioce 93 hes
Becemary pyrite. Piece 97 han o reddish oxidation rind. Secondary
minarale in all pisces incluce paln biue/green smectites replacing ofivine,
s wnectites ared caleite filling cracks, vesicles, and cavities.

Thin Section Description
Sample 261, 33-36 cm, Plecs 98: Pillow intacior, The section
has shout 20% i i 2% ollvine el

scattered clinopyroxens phenoorysts. There sre no aphitic glomero:
erysts as in samply 26-1, piece 52, Oivines are granular, skelatal, s
rounded, Clinops wre rounded. g are tkebetal, tabu-
tar, and sounded. The groundmass has sbout 10%% scicular and skeletal
plagioclase microlites, 1% gronuler olivines, and & dark beown spheru.
lithe matrix, dotted with titanamagoatite. Croapinel is accessory. Smac:
tites partially replace obiving, line vesicles, and fill cracks. They are
wedlow.red in color in tha cracks, and clasr in the olivines.

BULK ANALYSIS:
CarsSection 251 261
Interval lem]  26-28 33-36
5i0g 4845 48.03
Ty 071 078
AlyD4 17.44 17.46
Fag03 BIS 825
MnO 0.3 nis
MO 067 8.07
Ca0 1322 1343
s} 164 188
Nx?o 007 007
P, o.08 o.10
Total 99.57 .
Lo o078 084
Mg/Mg+Fn 0701 0685
CalCatal 0.408 0452
L 202 173
S a1 -]
Zr a2 a7

$0S HLIS
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Bit Sample

HOLE 5054, CORE 1 3721 5=-37285 m (196.5-203.5 mbef)

PLAGIOCLASE-OLIVINE SPARSELY PHYRIC BASALT

The basalts have sbout 5% plagioclas phenocrysts (16 mmb and
bess than 1% oliving phanocrysts [1<2 mm). Pieces 102 and 104 have
glass. Vasicles are bess than 1% and 1 mm, and are filled with light green
wrwetite in all but glass. In glass, vesicles are Tillsd with whits clays,
woma with Fe-oxyhydrexidel?) iaining. Piece 80 has surfsces partially
coated with green and graybrown cleys. One surface has pyrite with &
slightly exidized burnished cart.

, 3032 om, Piece 102 Piliow interiar. The sample has
scattered eubedral to skeletsl plagiociese phenocrysts, rore sltered
olivine phanocrysss, and a groundmass consisting of scicular deebetal
plogioclasy erystals enclosed in o dendritic to plumose-spherulitic
matrix of elinapyroxsne and interstitlal titsnomagretize. Thare ls
socessory Crapinel. Smectites partially replace olivine, line rare, sl
wesicled, and fill some intarstitial spaces.

HOLE 505A, CORE 2 37537335 m (0352085 mbaef|

SPARSELY PLAGIOCLASE-OLIVINE PHYRIC BASALT

The batalts have about 5% plagicclase phenocrysts up 1o 5 mm, and
1-2% alivine phenccrysts. Vasicles are small jup 1o 1 mm) and rare
lless than 1%}, The groundimas of most pleces it microlitic. Pece 105
hes & glass sind, and 107 & reddish alteration find. Cracks ars rare.
Groundmass olivine |s replaced by smectite, and wesicles are lined with
Iight grean smactite and calcite.
Thin Section Description

Sampla 2-1, B1-55 cm, Piece 108: Piliow or flow interior. The
texture is intersertal to subophitic. There are scattered euhedral and
skoletal plagioclase phenocrysts, isolated olivine phenccryst, now
largely replaced by emectite, and 8 groundmass of scicular dceletsl
P in o largaly L its atrix.
Wesicles are filled with yellow-brown smectite. The soction has a red.
dinh oxidative slteration zone st one end in which patches of yellow-
red material (imectite? Fe-hydroxides?) replace glass(?) and/or crystal
line material betwesen clinopyroxane dendrites.
Bit mmple

About 2530 pleces of basalt up to 1 em dismatar mostly smaliar,
somn with glass, are in o bag at the bottom of Core 2, Section 1. Thess
ware phcked out of the bit when It was brought on deck, and most
Iikely represent picoes from the bottom af the hols,

BULK ANALYSIS:

Core-Section 11 21
Intarval jem}  28-30  51-65
Si0g 4813 48393
Tiog 095 086
Alyly 616 1594
Fey0y (R
MnQ 0.8 015
MgO B53 BE2
Cal 27 12,60
Nag0 20 am
K0 ops oo
P ooa 0.08
13?!? 9962 0952
Lol 023 086
Myg/MgtFe 0634 0643
Ca'Ca+Al 0418 DA
Ni 154 148

S 80 7

S0S 4.LIS
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SPARSELY PLAGIOCLASE-OLIVINE PHYRIC PILLOW BASALT

The core comsists of three pieces of basalt, each with 2 glass rind
Plagloclases phenocrysts (E%) sre up to 5 mm in langth; some have
groundmass inclusiors. Ofiving phenocrysts (2%} are up to 3 mm.
Weslcles (beas than 1%] are up to 1.5 mm., They are sither not filled,
of partly filled with yellow smectite. Rare cracks are filled in part with
yallow smwctitas and with small (0.1-0.3 mm) black spots of Mn-
axides,
HOLE 5068, CORE 2 364836575 m (141.0-150.5 mbaf)
SPARSELY PLAGIOCLASE-OLIVINE PHYRIC BASALT

The besalis contain 5—B% plagioclats phanccrysts {4-5 mm), mare
sbundart in Section 2, and sbout 1% ofivine phenoorysts (1 mm),
less sbundant [n Section 2. Seversl placas have glas along the sides,
tops oF battoms, snd other pieces hive & variolitic wirlsce appearance,
indicating that the seguence is one of pillows or thin flows, Several
pieces have dusky yellow.orange oxidative siteration rinds in which
olivine is almost completely replaced by smactites, Clays also line
cracks and fill vesicles, Mn-oxides are fracture surface coatings (very
minos) on some pleces (8.9 pieces 137 and 153, which slso has phil-
Vipaite),
Thin Section Descriptions

Sampla 2-1, 20-33 cm, Placs 114: Flow intoerior. The section con-
siny nearly 40% sach plagioctsse and clinopyroxens, the former in-
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Sample 2-3, 103—106 cm, Pieca T61: The section is mostty plumase
spherulites with 10-12% acicular plagioclase and scattered puhasinal

Crsplinel i accessary. Smectites replace glass(?) and olivine, and fill
wesicles [1%, less then 1 mmi, Caleite ocours in some cracks. The
saction has a yallow oxidative alteration zone whers the clays am
sbundant.

Sample 2.1, 108=111 cm, Pisce 124: Pillow imterior. Tha sction
containg scatternd auhedral and tkeletal plagioclass phanocrysts, some-
times clumped iogether, in & spherulitic grourndmass, with aciculsr and
wquant skeletal plagicciam, scalstal oliving, and plamcoe spherlites
betwesn which are tiny titanoemasgnetite erystals. Esch edge of the
section has a yellow stain, in which yallow brown smectites fill veticles
anel replace olivine. Pale golden elyys oecur in the gray Interior zons,
ard are sssociated with pyrite,

Sample 2.2, B8—101 cm, Place 142: Flow interiar. Texture s micro-
phyric to subophitic, with tabular to skoletsl plagioclese enclowd by
anhedral to dendritic clinopyroxens, with interstitlal clays, pyrits,
andd titanomagratite. There are some subedral plagioclsss snd olivine
phenocrysi.

Sample 2.3, 40-42 om, Pisce 162; Plllow interior. The sample s
similsr 1o 2-1, plece 124 in having sbout 20 primarily acicular plagio-
clase crystabi set in & matrix of plumose spherulites. There are o few
percent plagiolcass and rarer olivine phanocrysts, the farmer having
euhedral, tabwiar, snd skoletsl morphologies. Titanomagnatite and Cr-
wpinal arm sccasiory, Calcits and smactites replace abivine, and smactitss
1l vesicles.

and olivine ph ¥ dust spaces

botwsen sphorulits fibers. Round peimary pyrite con alio be seen.
Skeletsl clivine |y intergrown with ociculsr plagioclsse. The sample i
quits fresh, with anly & small amount of clays in the rare, small (lass
than 0.5 mm) vesicles present.
HOLE 5058, CORE 3 3657 5—-3666.5 m (150.5—159.5 mbef]
SPARSELY PLAGIOCLASE-OLIVINE PHYRIC BASALT

The basalts contain about 5% plagloclase olivine phenocrysts up 1o
5 mm in length, some skeletal, snd 1% olivine phenoenyts up to 1
mm. The rocks are microlitic in flow interiors, and variolitic to glatsy
at selvages, Vesicles [1%) are up to 1 mm in dizmeter and lined or filked
with light biu gresn smectita. Some pleces have yallow gray oxicdation
zons up o 1.5 cm wide. Pieces 164— 186, and 177 hawe thin Mn-coxide
erusts, and pisca 170 has a yellow crust with Mn-oxides and phillipsite.
Thin Section

Sample 3-1, 5-8 em, Piece 163: Pillow Intoriozs, The wmpde has
saversd percant plagioclase phenocrysts and losser olivine phenocrysts
In & matrie with acioular piagloclases, skaletal olivine, and plumcss
spherulites. Spherulite forma wuggest the sampie wis sbout § em into &
pillew. In the is a1 the ands
of plumosa spharulites, Thern are scesssory subedral and skaletsl
chrome spingls. Yellow-orenge alteration stresks run along the cores of
tha spherufites, and replace alivine.

Sampla 3-1, 78—~79 em, Pieca 171: Pillow interior. Similar to 31,
5-8 am, piece 163 sxcept slightly coarser grained. The groundmass
has sbaut 70% plumess ites. The ramainder I acicu-
o to skeletal plagioclase and clivine. This sample, Loo, e yellow
axidized rones, Pyrite accurt in clay patches i the darker gray zones,
nat in the yellow zones, Chromite i sccessory.

Sample 32, 99-100 cm, Piece 188: Pillow infarior. Tha section
contists of scattered plagioclsse suhedral 1o skeletal phenocryits and
glomerocrysts, lesser granular olivine phenocrysts, and 8 groundman
with sciculer skelgtal plagiociase in crossing and radial arangement,
anclasing & dandelticspherulitic matrix dusted with tianomagnatits.
Calcite and smectites il es. Smectites alw replace olivine and
glaes(7). Thay ar ssociated with pyrite whare pafe gald in color, buy
not in oxidized portions of the sction where they are yellow-red in
colar.

Sample 3-2, 135137 em, Piecs 197: Pillow rim. The section cross.
@ pillew rim from its glessy edge to sbout 5 em into the interlor. Swe-
cessive zones of groundmass pherulite develoament can be sean. They
are dark beown ard sphericsl i the glass, ard successively lighter brown
and more plumoss gaing into the pillow. Plagioclsse crystallized in the
roundmass as acicular needles and small puhedra with striking den
dritic projections fram twin lamelles and crystel cormers. Plagioclase
megacryets e euhedral, and many aro tkelotal, The interior of the
plllow & mare oxidized than its rim, hence smectites filling rare fless
than 1%] small {less than 1 mm) visicles are desp arange. Near the rim,
vasiclos are fllled with pale greenish gold smectites and calcite. The
glass has quench acicular plagioclase and eubedral alivine, some with
fluid inclutions. Crspinel and pyrite are accessory magmatic minerals

HOLE 5058, CORE 4 3666.5-3671 m (159.5-164.0 mbat)
SPARSELY PLAGIOCLASE-OLIVINE PHYRIC BASALT

The basalt has about 3% plagioclase phenocrysts (1-3 mm) end less
than 1% olivine phenocrysts {up to 1 mm). The groundmass is micro.
litie. Vasicles up to 1 men diameter ars Filled with light green or brown
clay minerals. Crack surfaces sre coversd with light gresn and brown
smactites.

BULK ANALYSIS:
CoreSection 21 22 23 23 31

Intarval fem] 1823 a7-80 51-52 78-83 7679

il 4958 4953 4870 4962 4052 4067
Tiy 0SE 086 095 094 086

AlyOy 1894 1623 1624 1605 16D

Feg03 gs0 934 964 936 054

MnD 0.6 0.4 o018 014 0.15

0 832 840 772 889 BJ

Ca0 12.68 1288 1289 12.63 1256

NaO 208 188 248 217 219

K30 005 006 046 003 0N

P40g oo8 o.08 o.09 0.8 0.0 2
Total 10007 9973 10005 BOSE 10004 %33
Lol 104 120 m 117 0.33

Mg/ig+Fo 0.648 0,840 0,613 0.663 0.644
Ca/CatiAl 0.420 0419 0419 0417 oz
NI 153

Sr 5 8 108 74 m®

Zr 56 56 56 53 57
MAGNETIC DATA:
CoreSection, Interval em)  MDF  Susceptibility  INCL. Intersity
21, N6-117 170 403 -123" 801
2.2,81-83 500 176 157* 10883
31, 14116 280 28 -122° 14381
32,8688 180 301 -13.0° B76E
41,10-12 20 557 15 15308
* After demagnatization
PHYSICAL PROPERTIES:

Wator
Core-Section, Intervad (om]  Contant  Porosity WetBulk V1)
2.1, 120-122 242 667 283 5645
31, 108109 245 683 2885 5.870
32,78-17 158 448 289 5037
4.1, 10-12 - — - 6289
THERMAL CONDUCTIVITY:
Cose-Section, cm K
2,126 1.70
22,180 1.81
31,74 m

167 154 180 167 188

S0S LIS
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HOLE 5058, CORE & 3671-36786 m [184.0—-169.0 mbsf)
SPARSELY PLAGIOCLASE-OLIVINE PHYRIC BASALT

The pietes contain 2-5% plegioclase phenocrysts up to 2 mm, and
1-3% olivine (up 1o 1 mm), Two pieces have fresh glassy rima. Oxi-
dized zomws are well developed on several pieces adjacent to cracks,
Vesicles (less than 1% snd 1 mm diamater) are filled with blus gresn
clays in the gray basalts, snd with red clays in the oxidized zones.
Ofivine is fresh In the gray bassits, and sitered to red clays In oxidized
0088
Thin Section Desor

Sample B-1, 14=17 em, Piece 184: Pillow Interior. The mmple con-
sists preclominantly of radial sciculsr plagloclases ond Intergrown
shaletal alivine enclosing & dendriti matrix of i
clinopyraxene, titsnomagnetite and glas. There are scattored mulvedisl
plagioclase phoncorysts, oftimes seeletsl. The section hay & yallow
oxidized zone on one wde in which smectites replace glass and olivine,
wnd fill vesicles. The non-oxidized zone sho has pale golden smactites
with asociated pyrite. Crapinel b an accessory magmatia mineral,

Sample 5-1, 4345 cm, Piscs 197: Pillow intericr, The sample 5 o
fairly coarsely crystalline hasalt with nesrly 40°% sach of acicular plago-
clase and anhedral 1o dendritic clinopyronerse, The usual scattered
plagicclass and oliving phanoerysts abio pecur. Thers it lesi than 20M%
interstitial matrix material. Titarcmagnetite occurs in this and some
cryitals am skelgtsl. Crpinal is accessory, The adges of the section ars
oxidized, and have y smactit - and filling
waticles. The canter of the section has frash olivine and patches of pale
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polden smactite with asociated pyrite,

Sample 5.1, 8395 em, Piece 204: Pillow interior. The section has
1-2% plag gl yits and tsome skelatal) in
a groundmass mastly of aciculer skelotal radisting plagiocisse cuntered
on granular olivine, or intergrown with dkebatal alivine, in & spherditic
dendritic matrix. The dendrites s clinopyroxens. Titanomegnetite
grows between the dendrites. Some ofi s snhedral and
fairy coarse (0.3-1 mm), Minor smectites fill vesicles. Crapinal b
secenory. There are some segregation vesicls.

HOLE 5058, CORE & 36763695 m (169.0=178.0 mhaf}
SPARSELY PLAGIOCLASE-OLIVINE PHYRIC BASALTS

The core consésts of pieces of apparently massive fMow basalt without
flats rims or obelows changes in grain sze, Tha plecss have up 10 5%
plagioclass phenocrysts, some skeletal, end 1% olivine phenocrysts,
often replaced by clays. Many pheces have rones of oxidative reddish
alteration paralieling cracks or fracture surfsces. The groundmam &
penerally micralitie. Fare cracks have gresn emectite endfor calcite
fillings, Pieces 211, and 222-224 are highly porous, possibly leached.
Pioca 114 haa phillipsite in cavities together with yellow clays snd
Mn-oxides{?]. Mn-oxide spets occour on fracture surfsces on pleces
222 and 228,
“Thin Section Descriptions

Sample B-1, 51-56 cm, Pleea 211: Flow irtarior, The section con-
sists of scattered subsdral plagioclase phenocrysts snd granular ollvine
phenocrysts, set in an intersartal to sphenuditic groundmass. Acicular
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plagioclass (about 30%) is srrayed in spoke-ke or crisicromed pat:
torm, sormetimes cantered on oliving cryitals, in between which sre
phemode spherulitas conslsting mainly of ellnopyroxene, glass(?] and,
between spherulites, dustdike titanomegnetite. Crspinel is sccussary,
Smectites fill cracks and vesicles,

Sample 6, 112114 em, Place 218: Flaw interior, The sample has
aphitic texture, with shout 50% plagioclase, 20-40% clinopyroxens,
B-10% mesostasis, and 1=5% eech of olivine, titancmagnetite and
viticls. Plagioclass crystals can be greates than 3 mm. Crpinel &
accessory. Smactites reploce olivine ord fill vesiches, The sample has &
yellow oxidized rene, where the eliys sre orange, It alo hes a gray
zome whars clays sre pale gold and sssccisted with pyrits.

Sample 62, 3840 cm, Plece 225: Flow interior, Finer grained than
the samples just deseribed, with 20—-40% sach of acicular plagiocisse,
dendvitic and it starsis. (ivime (1%} ocours
- anel a5 skalotal with beieulas
ploghocisse. There are scattered eubedral plagioclse phenocrysts up o
3 mm in length. Skeletal thanomagnatite b fairly sbundant, Crospinel
is socewsory, The sample has a dark gray zone and 8 vellow ouidized
zome, both containing smectites, Pale gold smectites occur in the gray
Tone associated with pyrite. Orangs clays occur in the ooddized rone,
rapiacing aliving and filling vesicles,

BULK ANALYSIS:

Core-Section 5.1 81 B2
Interval fom) 4043 14116 20-23
5i05 4963 5004 4064
ity 097 087 087
gl WE0 B0 1579
Fug0y 037 a4 am
MnO 0.4 015 0.18
MgQ 853 8.34 816
Cal 1264 1285 1261
Nay0 212 217 2.1
Kal 008 003 004
a0y o008 0,08 o.08
Toul 100,15 100.00 100.28
Lo 058 1o 057
Ma/MgsFa 0643 063 065
Ca/Caral 0400 0.424 0421
Ni 167 152 165

Sr 7% 79 75

Zr 58 52 58

MAGNETIC DATA:

Core-Section, Interval fem]  MDF  Susceptibility INCL.  Intensity
51,31-33 150 723 =100" 12001
81, 108111 130 740 — 38" 8.400
62.6-8 360 380 -100%  10.680

* After deniagnetization

PHYSICAL PROPERTIES:

Water
Core-Section, Intarval [em) Content  Poroity WetBulk W [i)
51, 45-47 a2 1.55 284 5814
61, 108107 186 557 290 5.884
THERMAL CONDUCTIVITY:
CareSection, om [
51,24 1.69
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