3. SITE 503: EASTERN EQUATORIAL PACIFIC!

Shipboard Scientific Party?

HOLE 503

Date occupied: 6 September 1979

Date departed: 7 September 1979

Time on hole: 16 hr.

Position: 4°03.04'N, 95°38.21'W

Water depth (sea level; corrected m; echo-sounding): 3672
Water depth (rig floor; corrected m; echo-sounding): 3682
Penetration (m): 4.78

Number of cores: 1

Total length of cored section (m): 4,78

Total core recovered (m): 4.78

Core recovery (70): 100

Oldest sediment cored:
Depth sub-bottom (meters): 4.78
Nature: Siliceous marl
Age: Quaternary
Measured velocity (km/s): 1.5206

HOLE 503A

Date occupied: 7 September 1979

Date departed: 11 September 1979

Time on hole: 88.3 hr.

Position: 4°04.04'N, 95°38.21'W

Water depth (sea level; corrected m; echo-sounding): 3672
Water depth (rig floor; corrected m; echo-sounding): 3682
Penetration (m): 235.0

Number of cores: 54

Total length of cored section (m): 235.0

Total core recovered (m): 138.16
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Core recovery (%): 58.8

Oldest sediment cored:
Depth sub-bottom (meters): 234.74
Nature: Siliceous nannofossil ooze
Age: late Miocene
Measured velocity (km/s): 1.5567
Shear strength (g/cm?): 1119.75

HOLE 503B

Date occupied: 11 September 1979

Date departed: 13 September 1979

Time on hole: 52.0 hr.

Position: 4°03.02'N, 95°38.32'W

Water depth (sea level; corrected m; echo-sounding): 3672
Water depth (rig floor; corrected m; echo-sounding): 3682
Penetration (m): 112.8

Number of cores: 26

Total length of cored section (m): 112.8

Total core recovered (m): 94.17

Core recovery (7): 83.5

Oldest sediment cored:
Depth sub-bottom (meters): 111.12
Nature: Siliceous nannofossil ooze
Age: Lower Pliocene
Measured velocity (km/s): 1.5002
Shear Strength (g/cm?): 247.5

BACKGROUND AND OBJECTIVES

Our primary objective at Site 503 (Fig. 1) was to re-
cover a complete, undisturbed Neogene and Quaternary
section in the eastern equatorial Pacific. Site 503 is lo-
cated near Site 83 in an area that contains an almost
continuous pelagic record of the past 10 m.y. (Hays et
al., 1972). Unfortunately, Site 83 was only spot-cored,
and the recovered sediment is so badly disturbed by ro-
tary drilling that most of the detailed record is lost. The
section has an average sedimentation rate of 2.0 to 2.5
cm/k.y. with good-to-moderate preservation of all the
major microfossil groups. We returned to Site 83 to core
the same section, using the Hydraulic Piston Corer
(HPC) to obtain an undisturbed, continuous section for
high-resolution stratigraphic studies.

The quality of these HPC cores, together with the
data already collected at Site 502, should allow a high-
resolution intercalibration of the Neogene and Quater-
nary magnetostratigraphy with both Atlantic and Pa-
cific equatorial biostratigraphy. In addition, the evolu-
tion of equatorial microfossils throughout the late Neo-
gene and Quaternary are now available for study in one
section, with excellent time control. The detailed history
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Figure 1. Location of Site 503 and Site 83 (Leg 9) in the eastern equatorial Pacific. Both sites lie on the north flank of the Galapagos Ridge within the

symbol for Site 503.

of oceanographic conditions in this area, revealed by
fluctuations in isotopes, calcium carbonate and opal con-
tents, and faunal and floral assemblages, can now be
studied. Sediment at Site 503, in combination with the
data from Site 502, should also record changes in sur-
face circulation and trade wind intensity. These sites
also contain information on the timing of the closing of
the Isthmus of Panama and initiation of Northern Hemi-
sphere glaciation.

OPERATIONS

We departed Balboa, Panama, at 0012 hr. on 3 Sep-
tember 1979, deployed the geophysical gear at 0015 hr.,
and steamed toward the vicinity of Site 503 (Fig. 1). Our
course paralleled that of Glomar Challenger Leg 9
(GC-9) from Site 83 (our destination) to Balboa, so we
were able to follow our progress by referring to the GC-9
profiles (Fig. 2). Speed was reduced to 5 knots at 0305
hr. on 7 September because the seismic reflection profile
closely resembled the profile over Site 83 (Fig. 2). We
dropped the beacon at 0332 hr., retrieved the geophys-
ical gear, and by 0400 hr. were stationed over the bea-

con. Site 503 is located at 4°04.4'N, 95°38.21'W at a
water depth of 3672 meters (corrected), about 11 km
east of Site 83. The track line of our approach and de-
parture is shown in Figure 3. A summary of the drilling
data is given in Table 1.

Core 1 from Hole 503 was retrieved on 7 September
at 1430 hr. and was a full core. We raised the drill string
3.0 meters and started again so that the sediment/water
interface would be recovered. We designated this second
core Core 503A-1 and commenced coring Hole 503A.
The operation was plagued with core catcher failures,
especially with the flapper type, and core liner fractur-
ing. We cored Hole 503A to a total depth of 235 meters
(Core 54), then stopped to avoid piston coring basalt
calculated to be at 240 meters. Recovery for Hole 503A
was only 58.8%, principally because of core catcher
failures. Rust contamination from the drill pipe was ob-
vious once we started using pipe that had not been used
at Site 502. This contamination caused a severe degrada-
tion of the paleomagnetic data.

Hole 503B was offset 100 meters to the southwest
of Hole 503A and was cored continuously, again from
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Figure 2. Seismic profiles across Site 503 (GC-68), filtered at 80/640 Hz, and Site 83 (GC-9).

the sediment/water interface. Two modifications to the
HPC were made for Hole 503B: (1) We reversed the
bevel on the flapper-type core catchers so that the force
of the sediment on the flapper would tend to close it,
and (2) we chose to use only one small shear pin rather
than three. This latter change allowed the HPC to
““fire’” at 800 to 1000 psi rather than 1800 to 2000 psi.
We felt that the shock of the HPC striking the sediment
at a high velocity and its rapid deceleration at the end of
the stroke may have caused some of the disturbance in
Hole 503A.

These modifications were significant. The recovery at
Hole 503B, both in amount and quality, was greatly im-
proved compared with Hole 503A. However, contami-
nation by rust continued to be a problem. Hole 503B
was continuously cored from the sediment/water inter-
face to 112.8 meters sub-bottom, with a recovery of
83.5%. We terminated coring at 0354 hr. on 13 Sep-
tember because of time constraints on our arrival in Sa-
linas, Ecuador.

The geophysical gear was deployed by 1704 hr. on 13
September. We steamed to the northwest, then came
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420" r
] Table 1. Coring summary for Site 503.
Depth from  Depth below
Date Drill Floor Seafloor Length Length
Core  (September Time (m) (m) Cored Recovered Recovery
No. 1979) (hr.) Top Bottom Top Bottom {m) (m) (%)
Hole 503
400 - 1 T 3678.8-3083.0 0-4.4 4.4 4.78 108.6
Hole 5034
1 T 1642 3679.9-3680.6 0-1.8 1.E 1.73 97.2
2 7 1823  1680.6-3685.0 1.8-6.2 4.4 3.76 85.5
3 7 2002 3685.0-3689.4  6.2-10.6 4.4 i i
4 7 2203  3689.4-3693.8 10.6-15.0 4.4 3.15 71.6
5 7 2333 3693.8-3698.2 15.0-19.4 4.4 4,15 94.3
6 8 0123 3698.2-3702.6 19.4-23.8 4.4 0.02 cc only
7 3 0254  3702.6-3707.0 23.8-28.2 4.4 4.12 93.6
B 8 0417  3707.0-3711.4 28.2-32.6 4.4 —_ o
9 8 0536  3711.3-3715.8 32.6-37.0 4.4 348 79.1
40 1 10 8 0705  3715.8-3720.2 37.0-41.4 4.4 364 B2.7
96°00" 95°30" 95°05' 11 8 0825 3720.2-3724.6  41.4-45.8 4.4 4.21 95.7
12 8 0947  3724.6-3729.0 45.8-50.2 4.4 3.85 87.50
Figure 3. Approach and departure of GC 68 (solid line) from Site 503. 1 8 128, .3729.0-37334  302-34.6 4.4 424 %1
% Z . B A-3737.8 .6-59.0 . 3.26 " |
Dashed track line is GC-9 departure from Site 83. :: 8 ::gi ;;;;;:3142‘2 :;g_;gq, :: 1.97 E,}_
16 8 1605  3742.2-3746.6 631.4-67.8 4.4 3.06 69.5
17 8 1735 1746.6-3751.0 67.8-72.2 4.4 1.45 3.0
3 18 B 1850  3751.0-3755.4 72.2-76.6 4.4 0.06 1.4
a]aout and crossed over the I?eacon at Site 503 and con- i : N PearE: rees 591 9 e
tinued on to the port of Salinas. 20 8 2315 3764.2-3768.6  81.0-B5.4 44 4.35 98.9
2] 1 2315 3764.2-3768.6 85.4-89.8 4.4 4,20 96.8
2 9 0047  3768.6-3773.0 £9.8-94.2 4.4 — —
LITHOSTRATIGRAPHY 2 9 0223 3773.0-3777.4  94.2-98.6 44 2,66 0.0
Th . . . . . 24 9 0342 3777.4-3781.8 98.6-103.0 4.4 4.10 93.4
- 25 9 0459  3781.8-3786.2  103.0-107.4 4.4 — —
The SB_CIIOII at Site 503. c;ons:s:ts of one major litho 2 2 Sy aaaiue loimed 0 = =
logic facies that can be divided into three units. These 7 9 0809 3790.6-3795.0 111.8-1162 4.4 0.99 3.0
H 1 - & = 28 9 0953 3795.0-3799.4  116.2-120.6 4.4 — —
units are defined on the basis of oxidation state and clay 29 9 1114 3799.4-3803.8  120.6-125.0 4.4 417 93.6
1 1 1 1 wviel 30 9 1300  3803.8-3808B.2 125.0-129.4 4.4 2.86 69.3
content of the sediment. The hth'ostrat;g'raph}c division + . . e min: Vs ita
of Site 503 and the ages of the units are given in Table 2. 2 9 1529 3812.6-3817.0 133.8-1382 4.4 00 ¢ 170
. . ¥ - N . 33 9 1655 3817.0-3821.4 138.2-142.6 4.4 1.18 36.8
Smear slide summaries for major and minor lithologies 34 9 1927 3821.1-3825.8  142.6-147.0 4.4 3.56 88.2
1 1 1 1 35 9 2103 3825.8-3830.2  147.0-151.4 4.4 0.77 20.5
are given in Table 3 (see Appendix, this chapter). - 4 : T SN Tt s ' 0
k) 9 2357  3834.6-3839.0  155.8-160.2 4.4 27 64.8
Major Lithofacies 18 10 0126 3839.0-3843.4  160.2-164.6 4.4 0.06 1.6
I8 10 0301  3843.4-3B47.8 164.6-169.0 4.4 3.05 73.6
The Section at Slte 503 - d f thl' d 40 10 0420 3844.8-3852.2  169.0-173.4 4.4 1.01 30.9
1 sili 1s composed o e sediment 41 10 0537 3852.2-3856.6 173.4-177.8 4.4 4.21 96.4
. - 1 1 - 42 10 0954  3856.6-3861.0 177.8-182.2 4.4 19 91.1
types: .(. ) siliceous-bearing na_n_nofoss:l marl, (2). calcar 2 10 DSy BReole Imaz A o 4
eous siliceous ooze, and (3) siliceous nannofossil ooze. 4 10 134 SeSAs008 1EEINE 44 3.97 90.2
. 2. s . ol . ¥ 10 524 3869.8-3874.2  191.0-195.4 4 — —
Slight variations in composition and microfossil pres- % 10 1652 3874298786 19541998 44 LIS 261
i 1 47 10 1810 3878.6-3883.0  199.8-204.2 4.4 1.00 22.7
ervation occur throughout the section but are not useful p S ol i
for subdivision. Color cycles, apparently with a uniform 49 10 2018 3887.4-3891.8 20862130 44 190 445
. e 50 10 2304 3891.8-3896.2  213.0-2174 4.4 4.35 98.9
periodicity, are marked and occur throughout. 51 i 0059 3896.2-3900.6 207.4-2218 4.4 5.2 734
52 1} 0215 3900.6-3905.0  221.8-226.2 4.4 3.:6 8?,;
2 53 11 0340 3905.0-3909.4  226.2-230.6 4.4 3.83 89,
Unit A (0-8.45 m sub-bottom) 54 1 0508 3909.4-3913.8 230.6-235.0 4.4 415 943
Unit A is composed of intervals of very dark grayish Toul . S
brown iron oxide- and silica-bearing nannofossil marl Hop:50n

11 1048 3678.8-3681.6 0.0-2.8 2.8 2.64 94.3

and calcareous-bearing siliceous ooze that alternates with i o5 Nmeamls 080 Z8 a3

1

: : - : 2
light yellowish brown and very pale brown silica-bearing 3 1 1342 3686.0.36%04  7.2-1L6 44 4wl
nannofossil marl and silica-bearing nannofossil ooze. : M MR ey Head a4 1o i
Gradations between these sediment types are common. J N B i e O 3 e
Burrows and mottles are common. Most color bounda- : H 20 Smeaad 28R 44 oA ke
ries are gradational and/or burrowed, but some sharp 10 12 0221 3716837212 38.0-42.4 4.4 421 95.68
boundaries occur near the base of darker lithologies. H ook e hiues dawr W W W
Sediment in Unit A is uniform in composition. Clay b B Ty oaetes wildt ¥ o B2
is common (5-25%) to abundant (25-75%), but varia- 15 12 0959 3738.8-3743.2  60.0-64.4 44 429 97.5
tion in clay content does not appear to correlate with . 2 N s AiEs 4 i wa
color cycles. Foraminifers are common (5-25%) and i 1 . Janames DD ot g e
moderately to poorly preserved. Nannofossils are abun- 20 12 Io08 3760837682 $2.0-864 4.4 28 6500

. . . 2 2 2029 3765.2-3769.6 86.4-90.8 4.4 4, K
dant (25-75%), and diatoms and radiolarians are com- 2 2 2147 3769.6-3774.0  90.8-95.2 44 467 106,14
s, H s H 1 - 23 12 2330 3774.0-3778.4 95.2-99.6 4.4 1.17 26.59
mon (5-25 "fp). Iron oxides are rare (1 S%)_m the lighter = i3 o SRR g il o Rt 5 S 260 o
colored sediment and common (5-25%) in the darker- 2 1 0230 3762.8-3767.2  104.0-108.4 44 260 59.09
. . ays 26 13 0354 3787.2-3791.6 108.4-112.8 4.4 272 61.82
colored material. Sponge spicules, silicoflagellates, and %

otal 112.8 94.17 83.5

volcanic glass sporadically occur in rare (1-5%) to trace
(< 1%) amounts.
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Table 2. Lithostratigraphic summary for Site 503.

Depth

Sub-bottom Age
Unit Hole Core/Section {m) {m.y.) Description
A 503 1-1 to 1,CC 0-0.4 Oxidized dark brown and orange silica-
S03A  1-] to 2,CC bearing-nannofossil marl alternating
5038 1-1 10 3,CC 0-8.45 with calcareous-bearing siliceous

ooze with manganese and iron
oxides-hydroxides,

B S03A 4-1w 52,CC 8.45-226.2 04-75 Reduced dark greenish to very pale

5038 3-1 1o 26,CC greenish yellow silica-bearing
nannofossil marl alternating with
calcareous siliceous ooze gradational
from dark at the top to light at the
base. Clay content decreases down-
section,

L& S03A  53-1 10 54,CC  226.2-235.0 7.5-7.8  Reduced dark greenish to pale greenish
vellow siliceous nannofossil marl
alternating with calcareous-silica-
bearing clay. Contains pyrite and
greater than 25 clay.

The yellowish brown to brown silica-bearing nanno-
fossil marl of Unit A overlies a pale olive silica-bearing
nannofossil marl. We use this color change as the bound-
ary between Units A and B.

Unit B (8.45-226.20 m sub-bottom)

Unit B is composed of silica-bearing nannofossil marl,
calcareous siliceous ooze, and siliceous nannofossil ooze
that contains small amounts of pyrite and has colors
characteristic of reduced oxidation states. The unit has
small-scale variations of both color and composition
that have a range similar to the overall gradational
trends in the section.

Color cycles in the uppermost part of the unit are in
the green hue—from greenish black to light greenish
gray. The colors lighten downsection, hues of yellow
and yellow green beginning below 30 meters sub-bot-
tom. Brownish hues appear below 170 meters sub-bot-
tom as minor constituents of the total range in color;
however, the overall aspect of the colors continues to
lighten downsection.

Clay content in Unit B decreases with depth. Clay
comprises less than 10% of the sediment in the domi-
nant lithologies. Below 220 meters, clay content in-
creases and exceeds 25% abundance below 226.2 me-
ters, which marks the boundary with Unit C. Calcium
carbonate content exhibits high-frequency fluctuations
throughout the unit (see Gardner, this volume). Silica
content is variable and does not show a consistent trend
within the unit.

We chose the boundary between Units B and C where
the clay content rapidly increased to more than 25%.
The transition to over 25% clay abundance occurs be-
tween Cores 52 and 53 of Hole 503A at 226.2 meters
sub-bottom.

Unit C (226.20-234.75 m sub-bottom)

Unit C is composed of siliceous nannofossil marl, sil-
ica-bearing nannofossil marl, and calcareous- and silica-
bearing clay, all of which are enriched in clay in com-
parison to the overlying sediment. The colors of Unit C
are somewhat darker than those of the overlying sedi-
ment. Clay is abundant (25-75%) but varies greatly.
The proximity of the base of this unit to basement (we
estimate the bottom of Hole 503A is within 10 m of oce-

SITE 503

anic crust) suggests that the clay may reflect a hydro-
thermal or thermal alteration of the sediment (see Ba-
ker, this volume). These basal clays are composed pre-
dominantly of smectite minerals (see Zimmerman, this
volume). Foraminifers are rare (1-5%) to absent. Nan-
nofossils are common (5-25%) to abundant (25-75%),
and unspecified carbonate is common. Diatoms and
radiolarians are uniformly common (5-25%). Minor
amounts of pyrite, ash, and silicoflagellates make up the
remainder of the sediment.

Discussion

The lithofacies at Site 503 have several interesting
aspects, The abrupt change from reduced to oxidized
sediment at 8.45 cm sub-bottom (see Frontispiece, this
volume, and core photographs) is similar to that at Site
502 in the western Caribbean. The significance of this
event is not well understood, but it apparently represents
postdepositional reduction of the sediment. Clay miner-
als throughout the section are dominated by smectites
that probably reflect halmyrolytic formation of the clays
by convection of pore waters that are thermally driven.
The large increase in clay mineral content in Unit C may
reflect the proximity of altered basaltic rocks. Unit B
has trace amounts of illite and rare amounts of chlorite
and kaolinite, whereas abundant occurrences of chlorite
and kaolinite and rare amounts of illite occur in Unit A.
Smectite is still the dominant clay mineral; however, the
small increase in detrital clay input may reflect a change
in oceanographic current patterns in the Holocene.

Several horizons of dispersed ash occur throughout
the section (see Ledbetter, this volume). The Miocene
and lowermost Pliocene sections contain only trace
amounts of ash at infrequent intervals. However, sev-
eral lower Pliocene through Quaternary horizons con-
tain abundant dispersed ash, with the greatest incidence
in the uppermost Quaternary. The ash in the lowermost
section is dominantly dark glass, whereas the upper sec-
tion is dominated by light glass (see smear slide sum-
mary, Table 3).

Large nodules of microcrystalline rhodochrosite,
MnCO;, (Fig. 4) occur within Units B and C from 19.4
meters to the base of the section (last occurrence in Sam-
ple 503A-53-2, 13 cm at 227.8 m sub-bottom) (see Cole-
man et al., this volume). Semiindurated carbonate oc-
curs around burrows at about 13 meters. The nodules
are most abundant in the interval from 19.4 to 80 meters
sub-bottom and appear to have formed around bur-
rows. This relationship suggests that either the burrow-
ing organism or the burrows themselves created a geo-
chemical microenvironment favorable to the subsequent
precipitation of rhodochrosite. Several nodules show
not only the major burrow but additional burrows inter-
secting the major one.

Biogenic parts (briefly discussed and figured in the
Site 502 chapter, this volume) appear scattered through-
out the section in trace abundances. The most common
element found is probably a hook from a squid arm (C.
B. Miller, personal communication).

Bioturbation is common to abundant throughout the
section (Figs. 5 and 6). Mottles commonly are ‘‘reaction
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Figure 4. Rhodochrosite nodule from Sample 503B-2, 58-65 cm. The
nodule apparently formed around a burrow.

rims’’ around burrows. In some instances, concentric
millimeter-thick dark laminae enriched in pyrite encircle
burrows. Intense bioturbation occurs in numerous inter-
vals. Burrows are most evident at sharp color changes
and they are very often pyritized. Zoophycus are com-
mon throughout the section. Open burrows are com-
mon in Unit B (Fig. 6) from 9.3 to 64 meters sub-bot-
tom. These burrows have cemented walls that are gener-
ally pyritized. Fecal pellets occur in one burrow at 9.3
meters (Fig. 6).

Color cycles are a dominant feature of this section.
The color changes reflect lithologic composition, espe-
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Figure 5. Example of undisturbed burrows in Sample 24A-2, 80-100
cm at approximately 100 meters sub-bottom. Little to no distor-
tion occurs along the sides of the core.

cially carbonate content. We measured the lengths of the
color cycles as the distance between the tops of consecu-
tive layers of the same shade (Fig. 7). The lengths of the
cycles in Hole 503A show a wide range that may reflect
a change in sedimentation rates. A shift to longer cycles
occurs at the bottom of Hole 503A (Fig. 7). A single
strong mode occurs at 80 to 100 cm per color cycle down
to 110 meters depth. This corresponds to a periodicity
of 32 to 40 k.y. per cycle if we use an estimate of a 2.5
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Figure 6. Open burrows and a burrow filled with fecal pellets in Sam-
ple 503B-3-2, 53-73 c¢m (approximately 9 m sub-bottom). These
structures illustrate the undisturbed nature of HPC cores. See
frontispiece, this volume, for a color photograph of these features.

cm/k.y., for the sedimentation rate. This estimate is
slightly biased to shorter periodicities, because we ig-
nored the layer at the top and the bottom of each core
and the change of the longer rather than the shorter cy-
cles straddling core breaks is greater. Carbonate content
also shows a cyclic variation (Fig. 8) (Gardner, this vol-
ume), with periodicities similar to those of color cycles.

SITE 503

Our lithostratigraphic subdivision differs from that
at Site 83 (Hays et al., 1972). The lithostratigraphy at
Site 83 is subdivided into three formations (Clipperton
Oceanic Formation, San Blas Oceanic Formation, and
Line Island Oceanic Formation), and the San Blas Oce-
anic Formation is further subdivided into three units.
Our subdivision of the section is compared to that of
Site 83 in Table 4. Our Unit A can be correlated with the
Clipperton Oceanic Formation. Unit B correlates roughly
with the San Blas Oceanic Formation but differs in
some aspects. We do not recognize the increased carbon-
ate content in the upper section of our Unit B that was
noted by Hays et al. (1972) in their Unit 1 of the San
Blas Oceanic Formation. We also did not detect a change
in the frequency of burrowing in our Unit B that had
been noted in Unit 3 of the San Blas Oceanic Forma-
tion. The carbonate nodules that are so abundant at Site
503 apparently were not found at Site 83. We believe
these differences are simply the result of the differences
in quality of HPC versus rotary-drilled samples. Our
Unit C correlates to an unrecovered interval above the
Line Islands Oceanic Formation at Site 83. Site 503 did
not penetrate a facies that correlates to the Line Islands
Oceanic Formation at Site 83.

PHYSICAL PROPERTIES

Standard DSDP methods (Boyce, 1976, 1977) were
used for the analyses of physical properties at Site 503
(see Introduction and Explanatory Notes for details).
Zones of obvious sediment disturbance were not sam-
pled or analyzed. Vane shear and penetrometer mea-
surements were made on split cores. One sample per
core (usually from Section 2) of known volume was taken
and sealed with rubber cement. A 2-minute GRAPE count
was run on these subsamples. They were then refrig-
erated in sealed containers to await additional analysis
ashore. A detailed discussion of the results appears in
Mayer (this volume).

Low values of shear strength occur in the uppermost
section at Site 503 (Fig. 9). The expected increase of
shear strength with depth, however, occurs only to a
depth of about 15 meters, where a value of about 400
gm/cm?2 occurs. Shear strength below this depth re-
mains fairly constant but with small variations down to
about 210 meters sub-bottom. Shear strength rapidly in-
creases at about 210 meters to a maximum of 1686
g/cm? at 224 meters. The lack of an increase in shear
strength with depth in the upper 200 meters of the sedi-
ment column implies that the sediment is extremely un-
dercompacted. This is consistent with the associated
high porosities and water contents. The cause of the
undercompaction may be the high percentage of bioge-
nous silica. The spiney biogenous tests may mechan-
ically interlock to form a supporting framework. The
small variations about the mean in shear strength may
be due to subtle lithologic changes. The rapid increase in
shear strength at 210 meters probably reflects the in-
crease in the clay content (see Lithostratigraphy) to-
gether with the collapse of the interlocking framework
due to the weight of the overburden, the dissolution and
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Table 4. Correlation of lithostratigraphic units between Site 83 and
Site 503.

Site 503 Site 83
Lithostratigraphic Depth Lithostratigraphic Depth
Unit (m) Unit (m)

Unit A 0-8.5 Clipperton Oceanic Fm. 0-12.6

Unit B 8.5-226.2 San Blas Oceanic Fm. 12.6-222

Unit 1 12.6-49.6
Unit 2 49.6-150.0
) Unit 3 150.0-222.0
Unit C 226.2-235 Line Islands Oceanic Fm. 232.9-234.4
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Figure 9. The variation of shear strength (g/cm?) with sub-bottom
depth in Holes 503A and 503B.

reprecipitation of silica, or possibly a thermal effect
caused by proximity to basement. Biostratigraphy vir-
tually eliminates a major hiatus at this depth.

In order to place the vane shear measurements in the
proper perspective, shear strengths were determined on
several calibration samples. Each sample was run ten
times with the utmost of care. The shear strength of
day-old Jewish rye bread dough (without seeds) was
found to be 47.53 g/cm?. Cream cheese proved to have
a strength of 66.13 g/cm2. Ginger cookie dough had
values of 70.26 g/cm?2. A value could not be determined
for lime jello, probably because of the large pineapple
inclusions interspersed throughout the host material. Sev-
eral attempts were made to measure the shear strength
of chocolate chip cookie dough, but in each case the
cookies were eaten before a measurement could be made.

The penetrometer data (Fig. 10) also indicate that the
section is undercompacted, although the data seem to be
slightly more sensitive to small amounts of compaction
that have occurred. The general trend shows a very gen-
tle decrease in penetration down to about 210 meters
after a rapid decrease from very high (> 4.4 cm) values
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Figure 10. The variation in penetrometer penetration (cm) with sub-
bottom depth in Holes 503A and 503B.

in the uppermost sediment. Very large-scale, high-fre-
quency fluctuations in penetration are superimposed on
this trend. These fluctuations appear to be the result of
lithologic variations. High-frequency fluctuations end
below 210 meters sub-bottom, and penetration values
drop below about 1.4 cm. This drop in values coincides
with the zone of increased shear strength.

P-wave velocities were measured both through the
liner and on chunk samples. The velocity values are ex-
tremely low (V, = 1.515 km/s) and are typical of highly
siliceous sediment. The velocity curve (Fig. 11) is char-
acterized by high-frequency, low-amplitude fluctuations.
The total range in values (1.495-1.570 km/s) is only
slightly greater than the precision of any one measure-
ment (5%), and we thus conclude that the velocity fluc-
tuations are insignificant. This constant velocity may in
part explain the absence of sub-bottom reflections on
the 3.5 kHz profiles. The velocity baseline appears to in-
crease to 1.54 km/s below 210 meters sub-bottom. This
increase coincides with the increase in shear strength
and clay content discussed earlier.

Density, water content, and porosity were determined
by gravimetric analyses and continuous and 2-minute
GRAPE counts. Low densities (Fig. 12) and high poros-
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Figure 11. The variation in seismic velocity (km/s) with sub-bottom
depth for Holes 503A and 503B.

ities and water contents occur throughout the section
(Fig. 13). These data are also consistent with the ex-
tremely undercompacted nature of the section. Mini-
mum densities of 1.13 g/cm? are found between 30 and
50 meters sub-bottom, and maximum densities of 1.37
g/cm3 are found between 205 and 220 meters sub-bot-
tom. Interestingly, the densities decrease in the deepest
samples, where shear strength and velocity increase. The
lack of a coincident increase in density in the bottom ten
meters of the section may imply that the shear strength
and velocity increases are due to a small increase in clay
content or a thermal effect.

SEISMIC CORRELATION

On the approach to Site 503, the Glomar Challenger’s
seismic array consisted of a 40 in.? and a 5 in.? airgun
that were fired at 10-s intervals. Records were made at
10-s sweep filtered at 80/160 Hz and at 5-s delayed sweep
filtered at 80/640 Hz. The 3.5-kHz profiler was in oper-
ation, but the record is of such low quality that it cannot
be used for high-resolution studies of the section.

P-wave velocities on individual samples from Site 503
give an average velocity of 1.510 km/s. No intervals of
high velocity or even a gradual increase in velocity occur
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bottom depth for Holes 503A and 503B.

with depth in the section (Fig. 11). Therefore, we use a
constant 1.510 km/s to convert the time record to a
depth section (Fig. 14).

Four acoustic units can be defined on the seismic pro-
files. Acoustic Unit 1, from 0 to 16 meters, is an acous-
tically transparent section that contains one reflector,
Acoustic Unit 2, from 16 to 178 meters, is uniformly
stratified with almost no variation in the distances be-
tween internal reflectors. Acoustic Unit 3, from 178 to
240 meters, differs from Acoustic Unit 2 in that the in-
terval reflectors are not so uniformly spaced. Acoustic
Unit 4 is basaltic basement, based on the results from
Site 83 (Hays et al., 1972).

A rough correlation is observed between the acoustic
units and the lithostratigraphic units (Fig. 14). How-
ever, the boundary between Acoustic Units 2 and 3 does
not coincide with the boundary between Lithostrati-
graphic Units B and C.

BIOSTRATIGRAPHY

Sediment recovered at Site 503 represents a relatively
complete section from the Quaternary through the up-
per part of the upper Miocene. The sediment contains
both calcareous and siliceous microfossils that are suffi-
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Figure 13. The variation of water content (%) with sub-bottom depth
in Holes 503A and 503B.

ciently numerous and well preserved to permit us to
compare the biostratigraphy of all major planktonic
groups. However, several problems became apparent.
Nannofossils are affected by dissolution in the Quater-
nary section. Reworking obscures some of the strati-
graphically significant events near the Pliocene/Pleisto-
cene boundary, in the lower Pliocene, and throughout
the Miocene. Foraminifers are rarely well preserved or
abundant and require the treatment of large samples to
obtain sufficient number of specimens. Diatoms are rare
and poorly preserved in the Quaternary section but are
somewhat better preserved in the Pliocene and become
abundant and very well preserved in the Miocene sec-
tion. This good preservation and an assemblage domi-
nated by forms characteristic of the present Peru-Chile
Current implies high silica productivity during the Mio-
cene. Radiolarians are somewhat corroded and sparse in
several cores near the Pliocene/Pleistocene boundary
and show some reworking of Miocene species into the
entire section.

The Pliocene/Pleistocene boundary occurs in the up-
per part of Core 503A-9 and the upper part of Core
503B-10 if it is defined by the extinction of Discoaster
brouweri. But the boundary is higher (Cores 503A-7 and
503B-7) if it is defined by foraminiferal, radiolarian, or
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diatom datums. Poor sediment recovery and scarcity of
various marker species combine with reworking to make
the precise determination of the Pliocene/Pleistocene
boundary difficult. We subdivided the Pliocene into early
and late intervals at the last appearance of the plank-
tonic foraminiferal genus Sphaeroidinellopsis (Samples
503A-20-2, 50 cm and 503B-19-2, 75 cm). The Miocene/
Pliocene boundary at Site 503 is defined by the first ap-
pearance of Globorotalia tumida in Sample 503-37,CC.
Details of the diatom, radiolarian, calcareous nannofos-
sil, and foraminiferal zonations are given in the follow-
ing and are summarized in Figures 15 and 18.

Calcareous Nannofossils

The section at Site 503 contains most of the nanno-
fossil zones from early late Miocene to Quaternary age.
Marked variations in abundance and preservation of
nannofossils occur throughout the section, so that sev-
eral datums cannot be precisely determined. Reworking
of Miocene and Pliocene forms was noted throughout
the section. A detailed discussion of the distribution of
Plio-Pleistocene calcareous nannofossils at Site 503 is
found in Rio (this volume). Here, we summarize the
shipboard biostratigraphy of the calcareous nannofos-
sils, with emphasis on epoch boundaries (Figs. 15 and
18).
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Biostratigraphic subdivision of the Quaternary sec-
tion is hampered by poor preservation of nannofossils.
However, all zones except the Emiliania huxleyi Acme
and the small Gephyrocapsa Zones (Gartner, 1977) are
recognized at Site 503. A short interval just above the
uppermost occurrence of Helicopontosphaera sellii (Sam-
ples 503A-5-2, 108 cm to S03A-5-3, 48 cm; Cores 503B-
2, 40 cm to 503B-3, 40 cm) in which no large G. oce-
anica were found may represent the small Gephyrocapsa
Zone. A few reworked discoasters of Miocene and Plio-
cene age are found near the base of the Quaternary.

The Pliocene/Pleistocene boundary as defined by the
last occurrence of the nannofossil Discoaster brouweri
is somewhat difficult to determine in this section be-
cause of reworking. Therefore we defined the boundary
by the first consistent downcore occurrence of D. brou-
weri, which is located between Samples 503A-9-1, 108
cm and 503A-9-2, 48 cm and between Samples 503B-10-
1, 40 cm and 503B-10-2, 40 cm. The succession of dis-
coaster extinctions in the upper Pliocene was easily de-
termined (see Fig. 15). However, in the lower Pliocene,
the top of the D. tamalis Zone (Samples 503A-13-3,
48-108 cm; 503B-13-2, 40 cm to 503B-13-3, 40 cm) is
difficult to determine because of the sparsity of this
species at the top of its range. The Reticulofenestra
pseudoumbilica and D. asymmetricus zones could not



be differentiated in this section because of the rarity of
Amaurolithus tricorniculatus, which is used to define
the top of the D. asymmetricus Zone. However, the
base of the D. asymmetricus Zone occurs between Sam-
ples 503A-26,CC and 503A-27,CC in Hole 503A and be-
tween 503B-21,CC and 503B-22,CC in Hole 503B.

The Miocene/Pliocene boundary is placed at the last
consistent occurrence of D. guinqueramus (Core 503A-
33) at a sub-bottom depth of approximately 138 meters.
Considerable reworking of nannofossils is apparent at
this boundary, as shown by specimens of D. quinque-
ramus that occur as high as Core 503A-31.

Almost all of the Miocene sequence falls into the D,
quingueramus Zone (see Fig. 15). A. primus is found in-
termittently to Core 503A-49, at a depth of approxi-
mately 208 meters. We found a moderately well-pre-
served flora at the base of Hole 503A that includes D,
neorectus. D. neorectus was also found at about 185-190
meters sub-bottom but is probably reworked. A down-
ward decrease in abundance and preservation also char-
acterizes this interval.

Planktonic Foraminifers

Planktonic foraminifers are present in nearly all sam-
ples but are rarely abundant because of carbonate disso-
lution and dilution by siliceous microfossils. For these
reasons, examination of large samples (about 30 cc) of
core catcher material was often necessary. Despite this
difficulty, important zonal marker species are sufficient-
ly abundant and well preserved to use a modified ver-
sion of the foraminiferal zonation developed for the
eastern equatorial Pacific (Jenkins and Orr, 1972). A
summary of the foraminiferal biostratigraphy is shown
in Figures 15 and 18. A detailed discussion of the Neo-
gene biostratigraphy, including the precise location of
specific datums and zonal boundaries and the biogeog-
raphy of planktonic foraminifers, is given in Keigwin
(this volume).

The Pliocene/Pleistocene boundary at Site 503, as
placed by the first appearance of Globorotalia truncatu-
linoides, is found between Samples 503A-7,CC and
503A-9,CC in Hole 503A and in Sample 503B-8,CC in
Hole 503B. Jenkins and Orr (1972) defined the Pliocene/
Pleistocene boundary by the last occurrence of Globi-
gerinoides fistulosus, but we found this datum to be in-
consistent and difficult to locate precisely. We place the
early/late Pliocene boundary at the last appearance of
genus Sphaeroidinellopsis at Core Sample 503A-20-2,
50 cm in Hole 503A and at 503B-19-2, 75 cm in Hole
503B. Jenkins and Orr (1972), however, appear to define
their early/late Pliocene boundary by the last occurrence
of Sphaeroidinellopsis subdehiscens (several meters lower
than the last appearance of S. seminulina). The last ap-
pearance of Sphaeroidinellopsis at Site 503 is close to
the first appearance of G. fistulosus (Samples 503A-
20-1, 100 cm; and 503B-19-1, 75 cm). Consequently, the
early/late Pliocene boundary is actually marked by two
datums.

The Miocene/Pliocene boundary at Site 503 is based
on the first appearance of Globorotalia tumida (Sample
503A-37,CC), which has been shown to be a reliable
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marker (Saito et al., 1975). The Miocene/Pliocene
boundary at Site 83 is based on the boundary between
the nannofossil zones Ceratolithus rugosus and C. tri-
corniculatus (Hays et al., 1972) and is about 30 meters
shallower than the Miocene/Pliocene boundary defined
by planktonic foraminifers at Site 503.

Several planktonic foraminiferal datums that may be
useful for subdividing the upper Miocene occur at Site
503 (see Keigwin, this volume). The last appearance of
Globoquadrina dehiscens (Sample 503A-33,CC), which
is rare at Site 503, occurs near the Miocene/Pliocene
boundary and is a useful marker for that boundary. The
genus Pulleniatina first appears in Hole 503A, Sample
503A-38,CC, preceded by an interval of sinistral Neo-
globoquadrina acostaensis between about 187-191 me-
ters. These datums appear more distinct and stratigraph-
ically useful in the Pacific than they are in the Carib-
bean. The last occurrence of Globigerinoides bulloideus
found in Panama Basin DSDP Sites 84 and 158 (Keig-
win, 1976) occurs in Hole 503A in Sample 503A-40,CC
at 169.90 meters sub-bottom. This extinction may pro-
vide an important horizon for correlating Caribbean
and eastern equatorial Pacific sequences. The age of
basal sediments is estimated to be about 8 m.y.

Silicoflagellates

Neogene silicoflagellates at Site 503 are especially
abundant and well preserved in Miocene Cores 503A-30
to 54, but Pliocene assemblages in Cores 503A-12 to 30
are less abundant and contain increased numbers of dis-
solution-thinned specimens. A full description of the sil-
icoflagellate Neogene zonation, evolution, and system-
atics appears in Bukry (this volume). Here, we sum-
marize the biostratigraphy, with emphasis on epoch and
zonal boundaries.

The base of the Dictyocha stapedia Zone occurs in
the upper lower Pliocene at Sample 503A-19-2, 124-125
cm. The base of the late Miocene-early Pliocene D.
fibula Zone is defined by the Asperoid/Fibuloid rever-
sal of Dictyocha. Unfortunately, the detailed counts
made possible by the HPC sediments reveal six reversals
of the Asperoid/Fibuloid ratio through the previously
described interval of the D. fibula Zone. Hence the ratio
is not a consistent criterion for the zonal boundary. Like-
wise, the top of the D. brevispina Zone cannot be estab-
lished because reversals of the Asperoid/Fibuloid ratio
indicate that the D. fibula Zone occurs as deep as Core
503A-54. The assemblages are diverse, and several new
species are found (Bukry, this volume). The increased
detail of the HPC record suggests that the upper Mio-
cene zonation is not unique and that the Asperoid/Fibu-
loid ratio is quite variable.

Diatoms

Diatoms are rare and poorly preserved throughout
the Quaternary section at Site 503 (Cores 503A-1 through
503A-8 and 503B-1 through 503B-8), common and well
preserved in the Pliocene section (Cores 503A-9 through
503A-32 and 503B-9 through 503B-26), and abundant
and very well preserved in the upper Miocene section
(Cores 503A-32 through 503A-54). The upper Miocene
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Figure 15. Biostratigraphic summary of Site 503.
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Figure 15. (Continued).
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interval is dominated by the genera Thalassionema and
Thalassiothrix. This group is the major diatom compo-
nent in Holocene sediment that underlies the Peru-Chile
Current (Burckle, personal communication). The abun-
dance of this group in upper Miocene sediment may im-
ply significant upwelling and productivity during the
late Miocene. A summary of the diatom biostratigraphy
is shown in Figures 15 and 18. Here, we define only the
epoch boundaries at Site 503. A detailed study of the
diatom biostratigraphy, including the location of species
datums and zonal boundaries in Holes 503A and 503B,
is given in Sancetta (this volume),

The Pliocene/Pleistocene boundary as defined by
Burckle (1977) occurs between the last appearance of
Rhizosolenia praebergonii Samples (503A-7-3, 48 c¢cm
and 503B-7-2, 40 cm) and the first occurrence of Pseu-
doeunotia doliolus (503A-9-2, 102 cm and 503B-10-1, 40
cm). The Miocene/Pliocene boundary as defined by Bur-
ckle (1978) coincides with the last appearance of Thalas-
siosira miocenica (Sample 503A-33,CC). Slight but con-
sistent reworking (10% of stratigraphically useful spe-
cies) appears in the lower Pleistocene, and significant re-
working (up to 80% of stratigraphic markers) appears
in the lowermost Pliocene (Cores 503A-30 and 503A-31).
The reworked flora in both intervals is composed of late
Miocene species.

Radiolarians

Radiolarians are well preserved and common through-
out the sediment from Holes 503A and 503B but are less
common and somewhat corroded in some samples from
Cores 503A-4 to 503A-9 and 503B-6 to 503B-10. Re-
working of Miocene radiolarians occurs in Cores 503A-
1 through 503A-29 and 503B-1 through 503B-13. The
amount of reworking is generally small but approaches
20% in samples from Cores 503A-4, 5, 7, 10, and 11 and
503B-3, 6, and 7. Reworked faunas represent more than
50% of the assemblage in Cores 503A-7, 9, and 503B-8.

A summary of the radiolarian biostratigraphy is
shown in Figures 15 and 18. Here, we present only the
epoch boundaries at Site 503. A detailed summary of
the Neogene radiolarian biostratigraphy, including the
specific location of radiolarian events and zones, is giv-
en in Riedel and Westberg (this volume).

The top of the Pterocanium prismatium Zone, which
is considered to be approximately the Pliocene/Pleisto-
cene boundary, is placed between Core Samples 503A-
7-2, 50-54 cm, and 503A-7-3, 50-54 cm. This boundary
occurs in the same interval in Hole 503B. The Pliocene
P. prismatium Zone occurs between Samples 503A-13-3,
50-54 cm and 503A-7-3, 50-54 cm in Hole 503A and be-
tween 503B-14-2, 50-54 ¢cm and 503B-7-3, 50-54 cm in
Hole 503B. The Pliocene Spongaster pentas Zone oc-
curs between Samples 503A-31-2, 50-54 cm and 15-2,
66-70 cm in Hole 503A and from the base of Hole 503B
to Sample 503B-14-2, 50-54 cm.

We place the Miocene/Pliocene boundary near the
evolutionary transition from S. berminghami to S. pen-
tas that takes place between Samples 503A-31-3, 50-54
cm and 503A-34-2, 50-54 cm. Hole 503A penetrated the
late Miocene Didymocyrtis penultima Zone (Samples
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503A-44-3, 50-54 cm to 503A-34-2, 50-54 cm) and
reached the top of the D. antepenultimus Zone (Samples
503A-54-3, 52-55 cm to 503A-48-2, 50-54 cm).

PALEOMAGNETISM

The paleomagnetic measurements at Site 503 fol-
lowed the procedure described in the paleomagnetics
discussion of the Site 502 chapter (this volume). Each
core was measured with the long-core spinner magne-
tometer at 10-cm intervals, and one or more discrete
samples were taken from each 1.5-meter section for mea-
surement on the small-sample spinner magnetometer.

We encountered several problems at Site 503 that
degraded the quality of the magnetic data. The most
serious problem is the presence of rust scale from the
drill pipe. The dark scales of rust are concentrated at the
top of each core but also are smeared inside the liner to
several meters depth even in otherwise undisturbed por-
tions of the core. The rust scale is highly magnetic and
consequently, when present, obscures the magnetic prop-
erties of the sediment.

The rust scale is a serious problem in Hole 503A but
less so in Hole 503B. Site 503 was deeper than 502, and
drill pipe was deployed that had not been used for sev-
eral months. The relative contribution of the rust con-
tamination to the magnetic measurements is accentu-
ated at Site 503 because of remanent intensities of about
40 (10-5) emu. Generally, long-core magnetic data from
at least the topmost 1.5-meter section of most cores
could not be used because of the high noise level.

In contrast to these difficulties, various modifica-
tions to the corer between Sites 502 and 503 greatly im-
proved core-to-core orientation. There was also greater
attention to handling cores on deck to minimize relative
rotation between core sections as well as disturbance of
this less cohesive sediment. These improvements in part
offset the problem of the rust scale, particularly in Hole
503B. The combination of long-core and discrete sam-
ple measurements allows us to recognize the gross fea-
tures of magnetostratigraphy to the middle of the Gil-
bert Chron, approximately the top 100 meters of the
section. Sediment magnetism below approximately 130
meters sub-bottom (near the Miocene/Pliocene bound-
ary) becomes very weak and difficult to measure.

The depths of the magnetic reversals in the two holes
are given in Table 5 and plotted with respect to the
geomagnetic polarity reversal timescale (modified from
Mankinen and Dalrymple, 1979) in Figure 16. We ten-
tatively identify most of the recognized paleomagnetic
chrons and subchrons to the Gauss Chron. We empha-
size that many of the boundaries are based on discrete
samples spaced 0.5 meter or more apart. Core recovery
is poor in the Gilbert Chron, and we have not been able
to refine the level of reversal boundaries in this interval.
Magnetization of sediment below about 130 meters is so
weak as to make the determination of a polarity stratig-
raphy for the upper Miocene section almost impossible.

ACCUMULATION RATES

We used 12 horizons to generate sedimentation rate
and accumulation rate data for Site 503 (Table 6). These



Table 5. Location in each hole and the sub-bottom depths of the
paleomagnetic boundaries found at Site 503.

Hole 503A Hole 5038
Paleomagnetic Sample Sub-bottom Sample Sub-botiom
Chrons and Subchrons (interval in cm) Depth (em) {interval in cm) Depth (em)
Brushes/Matuyama — — 3-3, 60-70 10.82 £+ 0.05
top of Jaramilio 4-2, 100-120 12.17 = 0.05 - -
bottom of Jaramillo 4.2, 30-400 13.33 = 0.05

top of Olduvai

bottom of Olduvai
Matuyama/Gauss

top of Kaena

bottom of Kaena

top of Mammoth

bottom of Mammoth
Gauss/Gilbert

top of Cochiti

- 73, 11010 8-2, 20° 299 + 0.90
9.2, 100-130% 3512

12-2, 60-90 47.95
14-3, 30-40 5715

5
5122, 60-100 49.20 = 0.10

15-3, 80-100 63.55 + 0.10
16-2, 75-140 66.84 + 0.30
— 17-3, 80-100 72.51 = 0.10
21A-3, 10-40"  8B.65 & 115 21-3, 25-45 89.70 = 0.10

[ |

[

2 The paleomagnetic record is not definitive at these levels,
Selection of this level assumes correct orientation between Cores S03B-7 and 503B-8.

SITE 503

horizons represent the eight best magnetostratigraphic
boundaries, the three best-dated biostratigraphic datum
levels, and an assumed zero age for the sediment/water
interface. The age and thickness of the 11 time intervals
bounded by these horizons is given in Table 6. The thick-
ness of each interval was computed in holes that contain
the inclusive age boundaries so that differences in sub-
bottom depth between holes are eliminated.

A sedimentation rate for each interval was calculated
from the age versus depth relationship. Sedimentation
rate is a function of both sediment influx at the time
of deposition and postdepositional compaction, so bulk
accumulation rates were calculated in order to remove
some of the compaction effect. The calculated accumu-

Age (108 y.)

Brunhes 1 Matuyama

ol Quaternary
1.5 cm/k.y.
1.3 cm/k.y.

10
20+ 2.0 cm/k.y.
40
50+
60 |-

70+

Depth (m)
(o2}
o
1

Q0

100}

110

120

130

140 -

150

160 |-

170

2.6 cm/k.y.

2.7 cm/k.y.

Gauss 3 4 Gilbert

Pliocene

Miocene

3.5 cm/k.y.

1.5 cm/k.y.
22cm/k.y.

* ages corrected for latest decay constant

Figure 16. Age versus sub-bottom depth for magnetostratigraphic boundaries at Site 503.
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Table 6. Measured and calculated parameters used to determine sedimentation and accumulation rates.

Mean Sedimentation

Bui? 6

Accumulation  Mean Accumulation Rate

Age Depth? Thickness? Rate Mean 5,° W.C. Mean 63,1‘1 Rate® CaCOjy CaCO3 Non-CaCO3
Time Interval {m.v.) (m) (m) (em/k.y.) s/crnf oy g/em (8/cm2/k.y.) (%) (8/cm2/K.y.) (g/em2/k.y.)

1. 0 to Brunhes/Matuyama 0-0.73 0-? 10.8 1.5 1.4 71 0.80 1.20 54 0.65 0.55
0-10.8 1.4 72 —

2. Brunhes/Matuyama to 0.73-0.98 7-13.5 1.35 — 0.70 0.70 35 0.24 0.46
bottom of Jaramillo 10.8-13.3 2.5 1.0 1.30 80 -

3. Bottom of Jaramillo to  0.98-1.66 13.5-7 16.6 24 1.3 73 0.75 1.80 43 0.77 1.03
top of Olduvai 13.3-29.9 1.3 74 -_

4, Top of Olduvai to 1.66-2.48 7-48.0 19.2 23 1.3 9 0.70 1.60 13 0.53 1.07
Gauss/Matuyama 29.9-49.1 13 80 —

5. Gauss/Matuyama to 2,48-2.92 48.0-57.1 11.8 2.7 1.3 78 0,70 1.90 34 0.65 1.25
top of Kaena 49.1-63.6 1.35 78 —

6. Top of Kaena to 2.92-3.18 57.1-7 2 1.2 1.3 — 0.80 1.00 L) 0.44 0.56
bottom of Mammoth 63.6-66.8 14 72 —_

7. Bottom of Mammoth to  3.18-3.40 7 57 2.6 1.3 — 0.70 1.80 — 0.63 1.17
Gauss/Gilbert 66.8-72.5 1.3 75 35

8. Gauss/Gilbert to 3.40-3.86 7-88.6 16.9 37 1.3 75 0.75 2.80 35 0.98 1.82
top of Cochiti 72.5-89.8 1.35 7 —_

9. Top of Cochiti to 3.86-5.0 BB.6-127.0 38.4 34 1.4 7 0.80 2.70 46 1.24 1.46
LAD T. miocenica 89.8-7 — —_ i

10. LAD T. miocenica to 5.0-5.7  127-160 1 4.7 1.4 65 0.85 4,00 53 2.10 1.90
LAD T. praeconvexa ? — — =i

11. LAD T. praeconvexa to 5.7-6.5  160-208 48 6.0 1.3 66 0.80 4.80 53 2.54 2.26
FAD A, primus ? —_ — —

2 Depths for each time interval for Holes 503A and 503B.

Mean thickness computed using boundaries of a time interval recovered in either hole.

€ Wet bulk density from GRAPE data.
d Calculated dry bulk density: 8q = sy/(1 + wc).
€ Bulk lation rate = sedi ation rate x &g.

f Accumulation rate of carbonate = bulk accumulation rate x % carbonate; non-carbonate rate = bulk — carbonate rate.

LAD = last occurrence datum
FAD = first occurrence datum

lation rate provides a better approximation of sediment
influx rate, particularly in older, more compacted sedi-
ment (van Andel and others, 1975).

Sedimentation rates at Site 503 range from 1.0 to 6.0
cm/k.y., with an average of 2.9 cm/k.y. We found the
highest sedimentation rates in the upper Miocene and
lower Pliocene sections and the lowest rates in the Pleis-
tocene sequence. A short interval in the mid-Pliocene is
characterized by low sedimentation rates. Because only
slight changes in age or thickness will result in variations
of the same order of magnitude, fluctuations about this
trend may be due to the resolution of the time scale.

The wet-bulk density (GRAPE) and water content
data were used to calculate bulk accumulation rates for
each time interval used in the sedimentation rate curve
(Table 6). Trends in bulk accumulation rates (Fig. 17)
decrease throughout the section, with highest values in
the upper Miocene and a sharp decrease in the mid-Plio-
cene similar to the trend of sedimentation rates. The de-
crease in rates is consistent with the trends for the equa-
torial Pacific (van Andel and others, 1975) and may be
due to several factors, including reduction of sediment
influx from terrigenous sources, decreased biogenic pro-
ductivity, and reduced carbonate preservation. In order
to distinguish among these components the carbonate
and noncarbonate accumulation rates were calculated
from bulk density and average carbonate content (Table
6 and Fig. 16). Carbonate accumulation rates decrease
through the section, with highest rates in the upper Mio-
cene and lower Pliocene interval (>4 m.y.) and lowest
in the Pleistocene sequence. The trend is consistent with
the equatorial Pacific pattern shown by van Andel and
others (1975). The mid-Pliocene and Quaternary (4 Ma
to Holocene) are characterized by a uniformly low car-

180

bonate accumulation rate, with values less than 1.0
g/cm?/k.y. The decrease in carbonate accumulation rates
in this interval may reflect the deepening of the site as
the plate moved from the spreading center.

Noncarbonate accumulation rates also decrease
throughout the section. The decrease in noncarbonate
rates throughout the equatorial Pacific (van Andel and
others, 1975) may be due to a reduction in the siliceous
biogenic component (see Sancetta, this volume) rather
than to a reduction in the influx of terrigenous material
(see Rea, this volume).

SUMMARY AND CONCLUSIONS

Our objective at Site 503 was to recover an undis-
turbed, complete upper Neogene and Quaternary sec-
tion using the Hydraulic Piston Corer (HPC). Our ma-
jor objective was met by coring two holes to a total
depth of 235.0 meters sub-bottom, and we recovered a
reasonably complete section that represents approxi-
mately the past 8 m.y. We recovered 58.8% of the cored
interval in Hole 503A and 83.5% in Hole 503B, with
about 81% and 86%, respectively, of the sediment un-
disturbed. After modifications to the core catcher and
shear pins, the HPC performed well. The value of the
HPC in obtaining undisturbed sediment can be appreci-
ated when Site 503 is compared to Site 83 (see Frontis-
piece, this volume). A summary of recovery, lithology,
paleomagnetism, biostratigraphy, and bulk accumula-
tion rate is given in Figure 18.

Hays et al. (1972) indicated that Site 83 was on the
east flank of the East Pacific Rise. However, total field
magnetometer data recorded on our approach to and
departure from Site 503 indicate that both Site 503 and
83 are actually located on the north flank of Galapagos
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Figure 17. Plots of bulk, carbonate, and noncarbonate accumulation rates (g/cm?/10%y.) versus time for
Site 503. The data points are midpoints of each time interval from Table 6.

Ridge, not the east flank of East Pacific Rise (see Gard-
ner’s Underway Geophysics, this volume).

The section at Site 503 is rather uniform and is com-
posed of pelagic sediment with only minor composition-
al changes. Cycles of carbonate and color changes are
apparent throughout the entire section, with periodici-
ties on the order of 40 k.y. per cycle. Curiously, very lit-
tle volcanic glass and no zeolites were found. The sedi-
ment changes from an oxidized to a reduced oxidation
state at 8.45 meters and is reduced throughout the re-
mainder of the section. The lack of sediment distur-
bance is illustrated by open burrows that occur from 9.3
to 64.0 meters sub-bottom. Nodules formed of rhodo-
chrosite around burrows occur from 13.5 to 235 meters
and are common from 13.5 to 50 meters. Clay content
remains fairly constant at low percentages from 0 to 226
meters but then abruptly increases to greater than 25%,
This increase occurs within 10 meters of the oceanic
basement and may be caused by an increase of clay pro-
duced by seafloor weathering of the basement.

Detailed measurements of shear strength, sonic ve-
locity, bulk density, water content, porosity, and cohe-
sion show that the entire section is undercompacted.
Shear strengths average about 400 g/cm? from 15 to
about 210 meters. Although similar values were obtained
at 25 meters depth at Site 502, they increased with
depth. The maximum value of shear strength at Site 503
is only 1686 g/cm? and occurred below 210 meters.
Porosities are approximately 90%, and water contents
are about 80% down to a depth of 210 meters. Sonic

velocities average 1.510 km/s down to a depth of 210
meters. The change in all physical properties at about
210 meters may indicate a ‘‘collapse’’ of the section at
this level. One explanation may be that the siliceous
microfossils, especially radiolarians, hold the sediment
in a highly porous state until some threshold lithostatic
load is applied. The section collapsed at loads above the
threshold and became less porous, which results in higher
velocities and shear strengths and lower water contents.

The sediment cohtdins microfossil assemblages that
range in age from Quaternary through the latter part of
the late Miocene. Calcareous and siliceous microfossils
are sufficiently numerous and well preserved for detailed
stratigraphic interpretation. Cyclic zones of carbonate
dissolution appear to occur throughout the sequence.
Reworked assemblages of nannofossils and a monospe-
cific diatom assemblage appears in the late Miocene.
Radiolarians and diatoms are poorly preserved in Qua-
ternary sediment, but preservation is good in the Ter-
tiary section.

We were able to identify most magnetostratigrdphic
chrons and subchrons above the Gauss/Gilbert bound-
ary, even though rust contamination was a serious prob-
lem, especially in Hole 503A. Most magnetostratigraph-
ic datums are located to the nearest meter, because
discrete sample measurements were needed to avoid rust
contamination. We observed distinct cycles of NRM in-
tensity with wavelengths comparable to the carbonate
cycles. This covariance implies a direct correlation of in-
tensity with lithology. Unfortunately, the rust problem
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obscures many of paleomagnetic trends, but a decrease
in the NRM intensity does occur during the lower Gil-
bert Chron.

Bulk accumulation rates at Site 503 steadily decrease
from late Miocene (4.0 g/cm?2/k.y.) to late Quaternary
(1.2 g/cm?/k.y.) with a distinct interval of low ac-
cumulation rates (1.2-1.6 g/cm2/k.y.) in the mid-Plio-
cene. The rate of both carbonate and noncarbonate ac-
cumulation mimics the trend of bulk accumulation, and
noncarbonate components (silica and clay) generally re-
flect the carbonate pattern.
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APPENDIX

Table 3, Smear slide summary of major and minor lithologies for Site 503. The estimates are qualitative, using <5% estimate = rare, 5-25%

= common, 25-75% = abundant, and >75% = dominent.

SMEAR SLIDE SUMMARY : Dominant Lithology

HOLE 503

TRACE 1

<5% RARE
5—25% COMMON
25-75% ABUNDANT
> 765% DOMINANT

SAMPLE BIOGENIC COMPONENTS

NON-BIOGENIC COMPONENTS

AUTHIGENIC COMPONENTS

INTERVAL,

Nannofossils
Fish Debris

B
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Table 3. (Continued).

TRACE
<5% RARE
5-25% CcoMMON

SMEAR SLIDE SUMMARY: Dominant Lithology HOLE 503A 25-75%  ABUNDANT
Pashuhaiy > T5% DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

INTERVAL

ispars

(unspecified)

Carbonate
Rhombs

Other

Recrystal.
Silica
Carbonate

Fe/Mn Micro

Nodules
Pyrite

Core
Section
Interval (cm
Forams
Nannofossils
Radiolarians
Diatoms
Sponge

2 1,
Fish Debris
Quartz
Heavy
Minerals
Light
Glass
Dark
Glass
Glauconite
Clay
Minerals
Other
(specify)
Palagonite
Zeolites
Amaorphous
Iron Oxides

(specify)

1-1, 80
1-1, 145

m

2.1,80
21,130 W |

2,6C-10

4-1, 60

43,20

5-1,55

5-2,30

5-3,5

7-2,113

7-3, 40

7-3,85

9-1,90

|
92,75

(]|
10-1,20

102,90 |||

11-2,2

11-2, 740 | ]|

121,110 |l
n

12:3, 10
L]

13-2,10
19-2, 130

13-1,98

13-3, 100

14-2, 100 |
14-3,40 i
14-2, 90 iN
15-2, 140

16-2,100 | |

17-2, 10

18,CC-10

19-1, 110

202, 110

20-3, 50 41 I

21-2, 60

213,95

232, 107 § |

242,40

24-2,110

27-1,113

29-1,45

292,70 . i
302, 80 i
312, 30

312,85 1

31-2, 120

32-1, 60

34-2,110

34-3, 55

35-1, 70

361, 140

36-2, 80

371, 105

37-2,25

392,45

39-2,135

401, 60

411,35 M |
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Table 3. (Continued).

SITE 503

TRACE 1
<5% RARE
5-Z6% COMMON
25-75% ABUNDANT

SMEAR SLIDE SUMMARY: Dominant Lithology HOLE 503A
—— > 75% DOMINANT
SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
INTERVAL 5 =
7 | B 2 ) s 28|58 - laZ
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TRACE t
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SMEAR SLIDE SUMMARY : Minor Lithology HOLE 503A 25-75%  ABUNDANT
——— > 75% DOMINANT
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INTERVAL —
E 7|8 " g . 2g|8 . |eE|e
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Table 3. (Continued).

TRACE
<6%  RARE
5-25%  COMMON
25-T5% ABUNDANT

SMEAR SLIDE SUMMARY: Dominant Lithology HOLE 5038
>75% DOMINANT

SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS

INTERVAL

nite
Amorphous
Iron Oxides
Fe/Mn Micro
Nodules
Pyrite™
Recrystal.
Carbonate
(unspecified)
Carbonate
Rhombs
Other

Nannofossils
Radiolarians
Silica

Core
Section
Interval {cm
Forams
Fish Debris
Silico-
flagellates
Quartz
Feldspars
Heavy
Minerals
Light
Glass
Dark
Glass
Clay
Minerals
Other
{specify)
Palagonite
Zeolites

(specify)

111,130

15-1, 130

15-3, 10

16-2, 50

16-3, 60

17-1, 85

17-2, 130

18-1, 90

18-3, 130

19-1, 140

[213,115 T

22-1, 60

222,25

223,5 ] | 1
241,90 W

24-2, 60 ||

25-2, 20

25-2, 120

26-2, 40
26-2, 70
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SITE 503

Table 3. (Continued).

TRACE 1
<5%  RARE
5—25% COMMON
25-75% ABUNDANT

SMEAR SLIDE SUMMARY : Minor Lithology ¢ 5038
HOL —_— > 75% DOMINANT
SAMPLE BIOGENIC COMPONENTS NON-BIOGENIC COMPONENTS AUTHIGENIC COMPONENTS
INTERVAL
E AR o 38|58 ]
a - = o g | & 39 = 1 S«: 2 )
1k HEAN-IFAR IS s %2 8|8 |85|58| . |B.|25(22|,2
|3 3l (8% 5| £|52|58(x8| 5 (2|28 2|5 |2s|23| € (52|82 85|8¢
2|z al i uu‘; 3|2 |25|50|8a] & SE| 3 |8 |<8|82| & |25|33[8z[58

7-1,108
10-1, 30
121, 109

- —

12-1,72

187



881

SITE 503 HOLE CORE (HPC] 1 CORED INTERVAL _ 0.0-44m
&2 FOSSIL
i E CHARACTER
§.— 55’ HELE: |2 GRAPHIC
1z [E8|E 8 E 45 E LITHOLGGY LITHOLOGIC DESCRIPTION
N HE R R g
= E z 5|% E =]
@ § g =|5 |de E
o 5YR 2/2
Cyelic alternation of IRON OXIDE-BEARING SILICEOUS NANNOD
- "1ovasn MARL, which Is derk reddish brown (SYR 2.5/2) in color: CALCARE-
Z - OUS CLAY, which is dark yellowish beown [10YR 4/4] in color; and
= = SILICEOUS CALCAREOUS MARL, which i light yellowish broem
> [1O¥R 674) in eolor. Burrowlng and mortling is sbundant. The sadk
3 menl typed alternate downcore with common gridation between
i YR 187 endtypes in color and compasitian,
SMEAR SLIDE SUMMARY
142 180 275 3100
o o =] o
Pyrite - = ur -
Clay minerals 2508 15/C GBI/ 4B/A
Wolcenic glass (it - 15/ -
= Zwolioes - - - uT
Micranadules e — -
/¢ 1MC. MR &C
10YH 4/4 18/C &/C - &/C
Calcargous nannolosils  26/A S/C  6/C  16/C
Diatams 10/C IVC VG 10T
Raiolarians 5C SiC BC BC
Spongs spiculey e WIC Ve 10°C
L Fe-axides sC - - =
=
a CLAY MINERALOGY (<2 uml: 2.71cm
a Smectite
3 Tiite 1%
= R Chiorite &
%‘ [aYR 56 Kaclinite  35%
ko bl CARBON-CARBONATE: 1, CC
% Carbonate k]
10YR 4/4 % Organic carbon 03
[1ovRoa
=
5YR 34
10YR 4/
=
% ROGED
.
[ 1ovR 44
L | 1ovR &/
TEYR 44
{CP |TM

SITE 503 HOLE A CORE [HPC) 1 CORED INTERvAL _ 0.0-18m
2 FOSSIL
% 5 CHARACTER
8 = ] Zz| =
T% gg ; g § E g E i B LITHOLOGIC DESCRIPTION
S AHHEHHEE +EE
2 § iz § aE " o
IR z
g |S|z|=|5 |ds 3
cr B
= EYR 33 Cycls of CALCAREOUS-BEARING SILICEQUS DOZE ranging in
color from dark reddish brown (SYR 3/3) to brownish vallow (10¥R
6/8). Burtowing ard mattling sre comenon.
= 5YR 3/31w0
10¥R 66
S € |—
3 1
£ |EF 1OYR 44 SMEAR SLIDE SUMMARY
8 3 180 1146
3u = b D
oz Clay minarals 50/8, 45/A
< WVolcanie glass {1t} - e
£ Carbarate unipec. - e
2 5YR3/3 Foraminifers we -
J nennefessile  10/C  B/C
o o Diwtonm 185G 10/C
o Radialarians BIC 6T
FRifFE ™ ) Spange spicules ic 100G
2 Fo-onides - B
CARBONATE BOMB;
1-6 om = 66% 188 em = T2%
118 em = G4% 108 em = 2%
129 om = 66% 1-108 cm = 475
1:30% = 64% 119 em = 36%
140 om = 4% 112 em = 3%
158 em = 70% 1138 om = 3%
184 cm = 78R 1-140 cm = 34%
178 em=73%
CLAY MINERALOGY (<2 gm); 171 em
Smectite
Chiorite &
Koolinite  33%

CARBON-CARBONATE: 1,CC
% Carbonat 3
% Organic carbon oz

Note: Graphic lithology represents sversge composition derived from
smaar tlides and does not reflect the detailed altornation of sadiment
types. Gradationsl changes batwesn smear slides are arbitrary and do
mot imply actual litnologic wends. Color veriatsons approximate litho-
logic changes.
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SITE 503 HOLE A CORE(HPC) 2  CORED INTERVAL 1.8-62m SITE 603 HOLE A CORE(HPC] 3  CORED INTERVAL 6.2-106m
g FOSSIL 2 FOSSIL
5 g CHARACTER « g CHARACTER
8 |zu|2]3 @ R EMEEE zl e
e | =
'f'g HHE § ] E £ naniic., K d LITHOLOGIC DESCRIPTION H E3|E g § IS: N g g Pt " L LITHOLOGIC DESCRIPTION
A AHHHH U Eeed A HHHH RS £ IH
F = 2 g £ gk =
HHHEE T iH AHHHAE e
s | PS8 tlz| o [ | eron
A ] Cyele altasmation of CALCAREOLS AND MICRONDOULE-BEARING E . Ptk i
| ’ SILICEQUS OOZE, which is dark grayish broven (10YR 3/2) in color, 2 '
A | 1OYREM and SILICEOUS MARL, which is white (Y /2) and light alive gray 3|4 g CARBON-CARBONATE: 3, CC
e = {5Y B/2) in color. Gradation between endtypes in color and compost. [ % Carbonate 57
T = | ven sre common. Burrowing and motiling are common from 40-77 i % Organic carban 02
o ahe = | foed |- e in Saction 1 and in the remaining sections of the core E =
= 1 He oA
TR WYRIZ  oMEAR SLIDE SUMMARY E H
oM T 1™ 180 1130 €C, 10 4
b LA T ° o o 3
M s - Amorphous fon oxie -~ - B/
)
[ == el L S leigiatn WA Th SITE 503 HOLE A CORE(HPC) &  COREDINTERVAL 106-150m
= ] [+ 0578252 micronodules we - - g FOSSIL
2 L HAS L [T [Crovean coonas e WE e R |5 SEARRL N
a [, = = Foraminifers - ¥R e R EMAE 5 z| w
& A= WYRIZ  Cucugousnannolossls 4R 20C 25/A e l2z1El 5| 2] |z |2| & | Bnaec LITHOLOGIC DESCRIPTION
e e Diatoms 15C 18 10/C L2282 E $lelEgg| & | vmorosy L 8
2 H-aln 10YR 4/3 Radiaiarians /A TC BIC z E HEE g z ¥l = £ g
i & Pl i Sponge splcules WT siC SC Flé |s|5|8]z 5:, FEH
Bl M giar Silicoftagellates 2R HC B/C CESLIESLNLE L e L
g3 [ =0 2] e
& A= =0 [= CARBONATE BOMB: g'f. T V{_'.!!D o Cyelic alernaten of NANND RADIOLARIAN OOZE, which i dark
5 o -L_‘__{,_L 10VR 372 150 = 5% 219 cm=53% 2128 om = 44% 1l | greenish gray [BG 61 and 5G 6/1) In colos, snd SILICEOUS MARL,
! 2 i 169 om = 3% 220 cm ~ 49% 2139 cm = 4% 8 — which s light greenish gray (SG B/1] in color. The sediment is burrowed
i 178 om = 6% 238 e = 6F% 2140 cm = 43% =] =1 and mottied with some ameas of pyrite anrichment (Smear Slide 2-100
& s e [ I 189 om = 5% 2.48 cm = 0% 319 em = BI% M [cG [FG L1 5G 6/ and 3311,
= = 199 cm = 63% 258 cm = 39% 3:28 cm » 3% 41 | & SMEAR SLIDE SUMMARY
e 1108 em = 68% 289 em = 0% 3.30 con = 50% - 56 8/1 160 2100 320 331
H-l= = wovRyz  1119cm=53% 279cm=48%  3490m-64% L. 1 | D M D M
g I e 0 1OVA A3 1129 em = 61% 280 cm = 6% 368 om = 67% ] 8 h=te - Pyrite - e VT Wi
L 1130 em = 20% 2.8 om = 40% 368 om = 89% = ot} Clay minsraly A NC G FWC
g o P [ 1-148 cm = 32% 2-109 om = 42% 300 em = 70% Valcasnic glass (1) ¢ IR 4R -
: o = = 2.9.6m = 42% 2119 cm = 41% =5 E w3 Carbonats urspec. RIC 1B/C 20/C 10/C
< 3 D -~ 1 Foraminifers 2R XA WC AR
-1 Eg= CARBON-CARBONATE: 2,CC k3 2 1 Calearsous nannofossils  20/C 7/C  15/C  20/C
Al % Corbonate bl % 4 Vo Distoms BC BC WNC 10/C
- _f'l:\. r % Organic carbon (A g( (=5 M Radwlarians 3/A 20/C 18/C 20/C
i | ] Spongs spicules - R - =
-4 B E ] Fish debris - siC - 8
z 843 4 — voin ; p
= - = 24 - CARBONATE BOMB:
g 4 B i e s L 110 em = 38% 200 cm ~ 17% 348 em = 37%
4 10YA B4 - = =1 5G4/ 1.29 £m = 45% 2108cm=40% 389 om=27%
: u~ v S gl By & 1-39 cm = 49% 2119 cm = 45% 360 em = 48%
LS o FG _‘_:.I_._L.o 5G &1 1-40 em = 7% 2129 cm = 3% 379 o = 63%
Al ] » = =L =18 - 150 em = 20% 213em=41%  389om=- 5%
o (MG M = |CC) 'E 2 ‘,J_'L 188 om = 28% 2-1409 cm = 56% 3118 om =~ 62%
S iE 118 229 cm - 29% 38em=67% 3129 om = 57%
- g Ryl iy L 2.39 cm = 3% 310 em = 67% 3139 om = 54%
z ] J"L i | 249 em = 21% 328 em = B1% 3149 om = B2%
a %i | |ee B -s:_._i_ Cs6an 288cm = 17% 330 cm - %
Mote: Graphic lithology represants aversge compasition derived from & B iy ;
smasr slides and does not reflect the detwmled alternation of sediment a = - _'{_L_l-. g :}b & ;L:C:ENERAI.DGY;:!JMI. e
types. Gradational changes betwwen wmeer slides are srbitrary and do i .|_“1" SGEN 2
not imply sctusl lithologic trends. Color variations approximate lithe- o =y Phintite
logie charges. il < | o ".J__L. - Kanlinite 7%
e < j:—l-' By CARBON CARBONATE: 4, CC
E 1 .I_'L‘ 1 [Tscz21we % Cartonats 50
z 210 L5G 8/1 % Organic carbon 0.3
AP i
G 2] leed
oM 5G4/
S
L L
3 41 F -
g - 5G 81
e —
]‘ 5-
= L =]
i ™ E i -
50 81 with
) 5G B/1
E_ B matties
b ™
g ICP FM -4
|( 5
-
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SITE 503 nHoLe A coRe(HPc) 5  COREDINTERVAL  15.0-19.4m SITE 603 HOLE A  CORE (HPC) 7  COREDINTERVAL 23.8-282m
9 FOSSIL = FOSSIL
" ; CHARACTER ¥ § CHARACTER
g lzulele z|e2 - R EE HE
M EMEI R 2| % GRAPHIC Y E 2l & GRAPHIC ITHOLOGIC DESCRIPTION
a1 § i 45 E LITHOLOGY LITHOLODGIC DESCRIPTION [k ;é K E 5 Bl = LITHOLOGY 9 L
w313 HHE g Hal 2 B g5 253 IgEYE| & 3 "
@ z = ) £ =
I c R HEHELE g E
R HE 3 b A HEHEHEE 5
[+]
3 i 2 Sl s
e =) ] ’_',“.L'-_L 8 Cyalic aharmation of SILICEOUS MARL, light greenish gray 56 8/1),
) ] 5G8/1 Cyclic altemation of SILICEOUS MARL, which is light greariish gray e =R 8 In eolor, and CALCAREQUSBEARING SILICEOUS DOZE, olive (5Y
X [5G 8/1) in color, and CALCAREOUS SILICEQUS OOZE, which ks = 2y ) 4/3} and light efive gray (5Y 6/2) in color. Gradations betwee the end-
= i N I | dark greonish gray (66 4/1) in colar, Gradations hatween endmambers » J\'_L"' 8 types in color snd compasition are commaon. Bedi enriched in pyrite,
| |em i il in color and composition ere common, Mortling and burrowing sie G . Sl gl grayith biack (N2) in calos, are &t -3 cm in Section 2 and 73-76 cm
T ol = el * camenon, Black (N2} burraws and zonas anrichad in yrite sre comman, FMicM e -I-_I_ Q in Section 3, A larga mottle with concentric miflimetes rings anviched
an 5G 4/1 2 e in pyrite is a1 72-80 em In Section 2, The sdiment is highly motvied
'E 1 T I S R . SMEAR SLIDE SUMMARY = 7 and burrownd.
- g " 568G 77 155 196 230 35 3 B
% e . D M b D M 4 voio SMEAR SLIDE SUMMARY
10 o™ 5G 21 Pyrite R 18iC - - 3na 10 213 340 385
o ) 0. Clay minarahi 3/A A VA A T0C _| [ne = | oD D D
= L AP ] b Vlcanic glass (ith W - - — 2R = = A 8 Clay minerais A WA 1TIC
e n - Carbonate umspee. 15/ 200C 20/C A INC i aaih - Votcanic glams i) rrise b
o _ - Foraminifers 5/C 2R BiC - 4R R 8 — ity Mgl 5G4/ Veleanic ghass (dk] - - 4R
- B L 5661 Caleareous nannofossils  10/C 16/C 20C — A = n - V—"—_I__n_ Carbonsts e I 30A
e d 1 |8 1] Distorna /e 10ic 10/C IEC 10iC - = -] n2 Faraminifers &C 2R AR
o= i =0 L4 L Radiolarians 18/ WA C 20C 200 L L= Calcarsous nannafossils  26/A B/C  6/C
53 ] - 568N Sponge spioules m. W o= = 4R o= AT BG TN Disoms 10/C 20/C 15/C
£ = Fiai debris R - - = - =4 NOID Radiolrians 10/C 200G 20/C
E ol > - . Silicafisgeliates siC -  BC BC R ] 1_. Sponge spicule sic sic T
z " N 4 : -4 Carbonsceous material - - - B/C g1 -:ﬁE‘_ VoI Silicoftageliates 2R BC 4R
- ke FM|FM | B ~ =8 gt =
B 4*_"1 561 CARBONATE BOMB: - lcg & u R i CARBONATE BOMB:
s . 18em=77% 1138 em = 3% 2118 cm = 46% M g e 119 em = 43% 2138 em = 35%
£ 2 B - 4 118 om = 78% 1149cm - 47% 212 em= 3% E 2 7 B - " M2ringson 148 em=38% 3B om = W%
g - o — 1:20 m = 6% 2..cm = 3% 2.130 om = 18% H - =] b 1136 cm = 1% $.45 o o %
a g AP d % = = 1-30 em = 40% 215 cm = 63% 2:148 om = 22% a i 4 == pai iy —~ 210 em = 63% 376 cm = 30%
= | n 148 £m = 54% 220 cm = 67% 39cm=13% Chs -] =, 56 711 248 cm = 48% 3100 cm = 14%
= ] 1} 5681 150 om = 3% 230 cm = 61% 318 em = 16% H i [~ - 279 cm = 45% 3130 em = 19%
160 em = 30% 248 cm = 5% 320 cm = 3% - é B "V"I_—‘—_ - — 2.108 om = 43%
cM b - L4 L 1719 em = 47% 2656 em = 45% 33 em =ET% b = N
: E 1] 149 om = 6% 260 cm = 4% 349 on = 51% < = {b*—_L - CARBON-CARBONATE: 7,CC
ol i - i sGan 1409 em = B8% 278 cm = B2% 360 om = 20% - =|J_ ] 5G 81 % Carbonata 40
ﬁ S -] 14108 om = 66% 288 om = 6% 369 cm = 56% g § {h_‘_-l-. w % Organic carbon 03
= | o 1119 om = 59% 299 cm = 2% 379 em = 62% e [l ol | svan
- 1128 em = 54% 2108 cm = 47% 2
T -~ H.E" = == BY 672,
. 1] CLAY MINERALOGY (<2 um): 271 em £ = e TR EY 4/3,
_ el | :s ::: Y Smectite oE% T AMI 4 ,{)ﬂ_‘_‘,—l—_ * N2, and
Z| |em| |m " o |56 Chiorite & £ |ee| ¥ Py 5641
% 3 . | BG4 Kaolinite 4% E J'\._J_"l"
€ : Bl P B
¥ 1 gy 5681 CARBON-CARBONATE: 5,CC s =+ =%
5_ - % Carbanate 52 T
© % Organic carbon 04 y | BY &2
o E "
E ey sY 413,
§ | E FM FG § ~L- ] NZ, and
© = K 5G4/
cP [FP M| @ |CC 5G 81 5 - -
= E |
6| 8 -
o g 5
SITE 508 HOLE A CORE(HPC) ©  CORED INTERVAL 19.4-238m FP|FP i - Y 812 and N2
2 FOSS5IL E
« IE CHARACTER ;]
8 |E.[2T3 z| 2
ow =] = r e,
HEHIH O HHE S LimioLogicoescnTion aTe S AN & corgeen P copsivEnaL @S
B HE i @ E] FOSSIL
§ E g HE é -E " # B £ & ; CHARACTER
EM L ; i a[28 & g §,_ Euwl2(2)2 g = GRAPHIC
] i I el I 71 B s | C;\& ’ | L2 §§ H g 3 g %‘E & £ | umorosy o LITHOLDGIC DESCRIPTION
& |5 - = =
z No core recovared, A rasidue of sediment found in the Core-Catchar z § i g HE g“
s 13 wan used for blostratigraphy, = § ; = a : S
= = =
5|83 CARBON-CARBONATE: 6, CC > . sl lecl =(}_-L_-l-
5 > % Carbonate 51 8|2 -5 i Mo core recovered, [Bicstratigraphy based upon sediment stresked on
% Orgardc earban 0.3 2 5 the care liner.|
i 2
a E CARBON-CARBONATE: B, CC
- % Carbonats [}
£ e % Organic carban 04
Note: Graphic lithology represents average composition derived from
smaat slides and does not sellect the detalled alternation of wdiment 4
typan. Gracatiansl changes berwean smear dides are arbitrary sod do Lo
L mot imply actual lithologic trends. Color variations approximate litho
logic changss, Lv
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SITE 503 HOLE A CORE(HPC) 9  CORED INTERVAL  32.6-37.0m SITE 5083 HOLE A CORE(HPC) 10  CORED INTERVAL  37.0-414m
g FOSSIL 2 FOSSIL
” 5 CHARACTER . E CHARACTER
2 |= wlel = z| w £ |= MERE HE
B =] = on F
Ee|Eg|E § JEL 8 | iveney LITHOLOGIC DESCRIPTION S EHHETE B i LITHOLOGIC DESCRIPTION
PR HHHEEEE FER S1EN|E 5 2| 5EYE| 8 EoER
H H - i = ] 5 = |38z z|* = £
SRR £ EH SR HEEHE £ EH
E L3 g :a 3 “ & [f|lzflafa Eo 3 "
A
£ i L o
= g 4 ) o o g e Cyelie aiternation of SILICEOUSBEARING MARL, which i grayish
& ] 5GY 2/1 Cycles of CALCAREQUSBEARING SILICEOUS DOZE ranging in B » groan (56 6/2) in colar, and SILICEOUS MARL, which i dark grasn-
5 codor from greenish black (SGY 2/1) to grayish green [5G 5/2). Grode- ish geay {5G 4/1) in color. Gradations in color snd composition be
E§ z tion between tha andtypes in color are commen. Tha eom it fairly A I tiwesn the endtypat are common, Mattling it tubtie. The contacts at
= a Fp o |ec) & = unifarm except for the ||II=ru.|! from 35-72 om " &rUu_u 2 whikch is o| scen 70 gnd 103 crm in Saction 2 sre highly burrowed. Beds of pyrite enrich
s |E¥ 2 Highly martied, A zoophyeut i at 103-105 em in Sectian | A car: AP [FM & mant, grayiih black (N2) in caler, are at 114—117 em in Saction 1 and
E N " bonaty nodule llight giay [2.5Y 7/2]), which & formed wound 56 &/ 3340 cm in Section 2. A large corbonate nodule formed around a
g (32 1 4l burrow s at 70 cm in Saction 2. = 1 2 twirrow (3 6t 8580 em in Section 1.
=
= |2 = il
a % j " SMEAR SLIDE SUMMARY £ |' 5G 672 SMEAR SLIDE SUMMARY
£ 14 190 214 275 120 280 150
N g 5652 M D M D } lon LA .
o W - Pyehn = Wic 2R S = Fw Clay minarais ®/a ITA -
= a Other hesvy mirwtids - - - " % Woleanic glass (i) = LU=
v Cly mingrals WG WA ITA BHA 5G4/, Carbonate unspec. WA 20/C BRID
& L Volcanic glass iok) - AR 2R SIC BG 6. Foraminifers 5L - -
g — Canbonate umpec. 82/p" 16/C 18/C 15/C 2 with N2 Calcassous rannofouin  16/C 10/ —
— B 4 o Foraminifers ¥R 2R - » 8 nreks Distorns sC10C -
. " Calcareous nannafosslly - 56 B — Lz o Radilasism 0iE e~
21 Diatoms - &fC  0C o E i ﬂ"—' Sponge spicules B/C -
1 % — Fad olarians GG WA TEIC 20/C 2 E =i Silicoflagaliates - B -
e SGY 672 Spange spicubes - st BT BC [ E E L
g M & Silicoflagellates - SiC &C — 5 3 i CARBONATE BOME:
= 5GY 41 e o= U saea 1:19 om = 56% 240 em - 36%
] B  Wieron-alling CaCO. 2 ] b | 148 om = 48% 279 em = 20%
: £ P 179 0m = 43% 2108 cm + 55%
e 2 . = 2 L= | - G 4/
5GY &1 CARBONATE BOME: £ - n 1-109 em = 26% 2139 cm = 48%
o " 2 1439 em « 23% 319 em = 42%
om = 38% 270 em « 5% D= [ . 1 % 3:49 om = BO%
= 170 em = 24% 213 em » 22% E nE e 219¢m= om
AP = 1-108 cm = 26% I 10em - 2% L P b
a1 3 1138 em = 5% 340 cm = 33% a« D= i CARBON-CARBONATE: 10, CC
=Tagl g % Carbonte *
s i 2 210 em = 24% 37 em 5 g Py % Oganic carbon 08
g, =3 - BGY 4/1 248 on - 22% 2 . b ]
a |5E - — CLAY MINERALOGY (<2 jam); 273 em g ] R
e |83 L] Smectite [ H A M
L 5 | Chiorite & Bl g
&g Kaalinite  #% |l
& 5GS/2 = 3 -I‘-l-_L
2 o CARBON.CARBONATE: 8 CC : i)
£ % Carbonate 80 ™
a ki 3 % Organie earbon 0z B 1
; kM | cp L] il [o]
H g
SG3N
W g g
g o | P ™| g |-
& 8G 41
< g
g

Nate: Graphie lithology rapresonts serage compenition dorived Irom
smes slades ond does not mefect the datailed alternation of wediment
typet. Grodotional changes batween smear ilides arn srbitrary and do

nar imply actual Iithologic trends. Colar varistions approximate lithe-

togic changes.
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603 A 1
HOLE CORE IHPC) CORED INTERVAL _ 41.4-458m SITE 603 HOLE A CORE(HPC) 12 CORED INTERVAL _ 45.8-50.2m
N FOLL g FOSSIL
§ i CHARACTER “ E CHARACTER
4 A ENE] s w 2 E1E]
S EEHHEFE o GRAPHIC Guwl2]| 3 R
== = - o G
13 E§ HE1E ; EZ E £ | umiotooy | - LITHOLOGIC DESCRIPTION i % B H E| B | Jhihey LITHOLOGIC DESCRIPTION
£ |E |F]g]& b H = g w3l 3 g wl g -1
5 = = £ |= =4 »
S RHEHH T =i M ENHHHE
= w)|z|=|5 |ma & = § HEE
g g Cycles of SILICEQUS MARL, ranging in color from light greenish gray
"}l =0 156G 8/1) to derk greenish gray [5G 4/1) in color, Gradations betwesn Cyelic altarmations of CALCAREOUS SILICEOUS OOZE, which is
‘_-l- endtypes n colos are caomman, Beds and zones onriched in gy ane preenish gray (56 B/1) and dack greanish groy (5G 4/1) in color, snd
L-L (o] grewnish black (5G 2/1). Pyritized burrows are comman. The interval CALCAREQUS-BEARING SILICEOUS DOZE, which s graenish black
- 3 Lo BG 71 from 113-132 em In Section 2 shewa faint light colored 1 mm) ™ | BG4 {5G 2/1) to derk greenish gray in color. Gradotions between sndtypes
I-.A... Ninyers spaced sbout 1 om aparL Mottling and burrowing s common = W In color and compaaition ane comman, Burrows and color mottling ar
10 thraughaut the car 3 561 common, A thin gray (N7) bed st 95-06 cm shows plastic datorma
o — 56211 g tion, Tha gresnish hiack (5G 2/1) sedimant commanly shaws enrich
I_—‘- SMEAR SLIDE SUMMARY E ment in pyite, Carbonate nodules, light gray [2.5Y 7/2) in color snd
L - 22 2140 384 < formed around burraws, ae st 3642 and 141144 cm in Section 1
L-L 5G 771 0 b M o and 122-125 cm in Section 2,
= L © Pyrits - - am ~
s I-.l. 56 81 Clay minerals /A 3UA 3T i 5G 81 SMEAR SLIDE SUMMARY
k " and 56 471 1110 310
£ 5 Valcanic glass {11) uT - & o
‘E - Voleanie glass {dk) = . HT. - Othar hasw al T 4
-~ ] = Carbonate unspec. wiC EC I - i athonlh i A
= E L 56 4/1 Foraminiters - BC 18 sG2h v: #::ﬂl-l s - yéﬁ ;S.CA
g Fol e L Caleasaous nannafassih  1O/C 16/C 15/ L it iy ot
_J- Dletod 18lc: 18/ 00 = &G an F;mﬁ; 2R -
=2 — 56 81 Radiolarians, 16/C 1T 10 = ) :
2 L 1o Soonge spicules - st &C ' Caleareous nannofossils 10/ &/C
e (33 = heoee] becrsfetuieiby i e | 3 Diatoms 15/C 18/C
g g ! FP L: :Eh:: By . E E F B 50 61 wn-ammu_m :éc :éc
h =2 2 spicules
3 gE = CARBONATE BOMB: T 5 o Sitatlagulieim g B
2 |5 L 119 o - 46% 278 em = WY = o
£ | ok A o = 35% 2109 em = 43% 3 i CARBONATE BOMB:
n 1.79 om = 38% 2,139 em + 63% - )
L 56 6/1 3 = = 140 cm = 17% 279 cm = W%
a 1-109 cm = 41% 319 cm - 60% z
L : 1430 cm = 31% 345 om = 42K 5G 2/1 178 cm = 26% 2108 am = 16%
o and 1108 em = 18% 2139 am = 20%
M L L T em = 3% 379 cm = 66%
L_L = 248 6m = 0% 3109 om = 69% oM™ 6G 411 1120 em = 16% 319.cm = 6%
1 B BG4/ and ] 218em = 1% 349 cm = 3%
=] 5 e CARBONCARBOMATE: 11,66 H — e 242 cm = 22% 379em = 20%
% 1 :
] il hed * xg.r:::::rm 30_3 8 CLAY MINERALOGY [<2 uml: 273 em
3 ey 56 8/1 e Smactite 96%
‘-L L 5 = Chiorite &
= = I~ & BG4/1 10 Ksolinite 5%
2 8 . = BG A1
el B ‘_-L [ 5G 81 E — CARBON-CARBONATE: 12,CC
E § - 5G4/, end 32 56 81 % Carbonate 50
H E t“' 5G 211 CM [FM and N7 % Owganic carbon 03
H il e . B L.
B g 1 1 REAABY £ BG4/
[N [ M BE 71 £ and
v - 5 2 £ 56 61
e < -
- b 6G A/ oM fem cal .,
RP| = » ~
¥ L T, T
omlom|  fom = I 6061
E Note: Graphic |ithology represants aversge composition derived from
wmear sides #nd doss not reflect the detailsd Mmmation of wdimant

types, Gradational changes botween smaat slides are arbitrary and do
not imply actud lithologic trends, Caloe variotions approximate litho.
Togec ehanges
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SITE 503 HOLE A CORE(HPC] 13 CORED INTERVAL 50.2-546m SITE 503 HOLE A CORE(HPC) ' CORED INTERVAL 54.6-59.0m
& FOSSIL £ FOSSIL
- 5 CHARACTER - g CHARACTER
R AE z|a 8 |EL[eT=TeT T (2| =
= EZ|E] 5 ] g| = GRAPHIC e HeEEIHEHE gl = GRAPHIC
1z |Eg|E g g !3 B E LITHOLOGY A = i " LITHOLOGIC DESCRIPTION =B g E gi E E LITHOLOGY LITHOLOGIC DESCRIPTION
S HEHHHEHE +FH S HHEH HEE
- HE 3 £ FEE = 1B |3|3|3|% 8
@ z|= H FE s |2|2|=]8 |2
=
g Cycies of CALCAREOUS SILICEOLUS DOZE, ranging from dark green- |
51 Ish gray (BG /1) 10 light greenish gray (G 8/1) in calar, Gradations | Cycles of CALCAREOUS SILICEOUS ODZE, which i light groenish
betwern the enditypes of colors s comman, Burowling and mottling gray (56 B/} in color, snd CALCAREQUSBEARING SILICEQUS
are common with iy pyritized burrows. Dark wpots 2ones, and e DOZE, which is greenish gray (5G 5/1) in color. Gradations betwesn
banels enriched in pyrite are common, BGY &1 endtypes i color and composition are comenan. The fire sction
05— BGY 41 & 1] highty disturbed. Burrowrng shd mottling Bre cOMMoN &I Bfe Zones
SMEAR SLIDE SUMMARY = u #nd imirows anriched i pyrite, A carbonate nodube it st 70 am in
HE R F .5 Section 1, which s protistiy downhols contamination, A soophycus is
! o M.0 D H 2 -4 2130 em in Section 3.
Pyrite 2R BE WRNT : = -4 BG 411
. - Ciny minerals J4/A A IR ISIA ol * ') oo
. ] [P Volcanee ghass (1r] T - - El'® SMEAR SLIDE SUMMARY
2| fom|g Valcanic gless (] o ram s _ 4 2100 340
1 L — Carbonate unspee, 12E IC e 18/C ] -l — o D
T Fosaminilen W - ST WA g i el Pryrite - T
1 i Coleareaus nannalossils 16/ 10/C 15/C 10/C i o ik Clay minarats J/A TVA
2 e i Leo] = | 8G 21 Distoms e 1S 10 18C E: s n Vaolcanic glass {dk) - wT
= * Radiolarians 18/C 16/C IBC 15/C =| pi Carbanate unspec. o BT
] a . Spange spicules BIC SC S/C 2R H B & .l - Fouminifers "R -
Sificolisgellaten 6C B¢ SC &C 2| 4 gl 1 NA T Calcarsous nannotoasils  15/C  5/C
: - 4 — Dhntoms 1B/C 20T
= = = 3% CARBONATE BOMB: | ® -4 o Radinlarians 15/C 200C
g |z ca b 1109 em = 46% 2330 o = 2% E-A ] T i"" . Sponge spicules R 0ie
-] 1-138 e = 19% JAB em = 41% = — Flat detiis yr -
a FM oo BGY 81 219 em = 21% 340 cm = 38% 5 L 5GY 81 Silicotiageliate sc  s/C
ENE nd 249 em = 0% 378 em = 50% L -l NE
= 2 5G &1 279 cm = 3% 3108 cm ATH | L a CARBONATE BOMB:
= bod [~ 2408 om = 285 5 218 ¢m = 43% 2130 em = 25%
i -4 — 2.49 om = 33% 319om=23%
CAREON CARBONATE: 13,CC £ - scan 278 cm = 36% 343 om = 20%
Lol I BG 61 % Cartionate a7 3 "4 2.108 ern = 48% 37 em= 174
% Qrgunic cartbon oz -l 5G4/t
- v CARBON-CARBONATE: 14, CC
E _ 4 m % Carbonate 36
£ £ L % Drganic carbon L]
E = 2 g g . 5671
it el o] | 3 L
0
8 506 81 5G 5/
H M S I o
E 5G 5N b SGY 51
= ™ 3 =+
=
F e I BY 472
% B
a = | SGAN erlem 6 &
a M -3
em o 5
lc# | am P
ca| & [cC Note: Graphic lithology reprosents average compatition derived from
= smwar dides and doss not roflect the detailed tion ¢f sdimant
b ryoes, Gradational changes between smpar slides bitrary and do
nob imply sctus lithologic tronds. Colar varistions spproximate litho

logie changes.
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SITE uBm HOLE A core(HPc) 15 CORED INTERVAL  59.0-634m SITE 503 HOLE A CORE(HWPC) 16 COREDINTERvAL 634-67.8m
o FOSSIL 2 FOSSIL
é ; CHARACTER - .s CHARACTER
4 wl e z 8 = =] & 2| @
S, |B|8] 3| % g| g GRAPHIC R EMEIER gl 2
i= 2 2 =4 ] =1 GRAPHIC
1z 5§ £ g H Ei E E utHoLoGY |, . LITHOLOGIC DESCRIPTION it :E : g H 5| £ | umolooy L LITHOLOGIL DESCRIPTION
£ I3 g gle g 2z« E £7)E 5| 5|2 H FA E
g |g1E)8)E 3 § R HE E
= |8|2|5]3 |38 3 s |8)3[z]5 E
(o]
§ Cycles of CALCAREOUS SILICEOUS ODZE, which is greenish gray
L o (SGY /1) in color, and SILICEOUS MARL, which is grayish olive Cyeles of SILICEOUS NAMND MARL, ranging from dark gresnish yay
[o} s {56 4/2] in color. Gradations betwaen andiypes in color and composk (SGY 4/1) 10 gresnish gray (BG B(1, 5GY B/1) in color. Carbonate
. tion ara comenon, Mottling and burrawing are comman, Zones and nodules at 16, 46, and &2 cm in Section 1, are light gray (25Y 7/2)
oy BG 411, burrrows showing snrichmant in pytite, grayish blsek [N2] und greanish in color, The sediment s burrowed and mottled in the less disturbed
g Lol black [5G 3/1) in color, are common. Carbanate nodules (light gray ectinn, Zones of pyrite enrichment ar comman
12.8% 7/2] ) formed sround burrows are found in the disturbed sections
E 1 a1 100120 an in Seetion 1 and 50 em in Secaion 2, SMEAR SLIDE SUMMARY
- 1 56601, 24
BGY 471, o
g SMEAR SLIDE SUMMARY NS Pyritn uT
£lE 10 262 280 240 320 ' Ciay minarals 28/A
= M D D ] £ Velcanic glass (di) ur
2 E Pyrite - T T SC s Carbanate unigee. 20C
3 Clay minarsly - 30'a 2miA 23T E Calcareow nannofomils  200C
& Volcanic ghass [dik) - - ¥R R 3 Diatomm 18/C
C] a Carbonate unspac. 1000 16/C 18T 15/C 9 2 Radiclarians 10ic
% - Foraminifers - 3R WR - g 5 - Sponge picules siC
2 8 g N7 o Calcareous nanmglowsils 18/C 20/C 20/C § ;
§ = NE Digtoms - T 18T 1S =3 % o CARBONATE BOME:
£ = | Rodiolarians - 15/C 15T 15/ =z VoID o 278 cm = 38%
i = - Spange specules - st st SC ] § . 2100 e = 1%
T H ol Fith debiris - - - 2 g o] 2139 em - 534
E H G Silicotisgaliates - B - - “ 2 ] e 310 cm = 44%
-1 % . ’:.«-CJ_J' 56 6/1
- CARBONATE BOMB: o S -] CARBON.CARBONATE: 16, CC
2 SGY 61 278 em « 44% 319 cm = 51% = = = - % Carbanats a
2108.m = 41% 348 cm - 37% =l % Organic carban 0s
= o= - » 2129 em = 13% : D=, -
] =1 o i - <
§ i sGan, CLAY MINERALOGY (<2 um): 271 em “ 2. |
(=7} | N2 Smectite ars = e, o
H m Chiorite & #J—i— |
> Kaodin v I
£ i 8 . BY &2 e LY #'L_I; | e
= CARBON-CARBONATE: 15, CC 5] h M- -
:E o b i ==, =] | poudt
3 - % Cartonate n -3 _,-‘_J._{_ SGY &1,
“ =1 sev &1 % Organic carbion 0.3 }_j-';_;__l: E\: LN
e 2 w —""-J“‘_l_ B
o (= &G 11 il 1
g M| ce e e =
= 3 iy Bl I BGY 54
g S0 61 AmicM cal ¢ =]l
“ K
& | oo Note: Graghic lithol dorived
FrFP oG ce| | oty .rui‘ ithology represents merages mllﬂ.ﬂ o g rom
wpvir sliced and does pot reflses ta detalled alternation of sediment
5 types, Gradational changes Letween imesr slides rbitrary and do
b not imply sctual lithologic trends, Calor varauthsns spproximate litho-

logie charges.
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SITE 503 WoLE A  comeHpc) 17 67.8-72.2m
- - CORED INTERVAL SITE 603 HOLE A coRE(HPC) 19  CORED INTERvVAL 76.6-81.0m
« |2 CHARACTER 2 FOSSIL
8 : ] s | . " a CHARACTER
£k Eg H E ] & GRAPHIC N EMAE 2 Zl g
i § E -|=l B LITHOLOGY LITHOLOGIC DESCRIPTION e |2 HE ol = GRAPHIC o
HEHMHHAEEE TEP HEE HE 5| £ | umioloy | LITHOLOGIC DESCRIFTION
E @ =
S RHEHEH g S HHHH EHE F+H
& |2|l=z]=]a E S |5 E E §
= = =l=|= a8 =
“4:]: o SILICEOUS MARL, falrfy uniform without butrows ar mathes. 2 Voip
S thy F3 =
g _'_-L_E) - R e Cycles of SILICEQ i
| o Rl l SMEAR SLIDE SUMMARY o Bgrtt L #5 0 M IUS-BEARING NANNO MARL ranging in color from
. = '_L'L 210 '_I_J-..l,. light greenksh gray (5G B/1) to dark gresnish gray (6G 4/1). Areas
= Ty o o 5 & g iy wrriched in pyrite, dask gray {N3) and greenish black (5G 2/1) in color,
% _LJ__ o i i i = § & o e common, Mottling is common in the undisturbed sections, Catbon
§§| g &Y 473, Gl Grgee, 500 E -1 = - voio e nodubes, formed argund borrows see at 89 and 138 em (n Section 1,
- Fa 1 5G 71, Foraminitan 5iC 1 0 gl Bl B | sean and 93 om in Saction 2.
g g -, |0 i Calcareous nannofossils  25/A "‘ Il i
& g T+ ol Distoms 1BiC J_'}"_j_'l-_l_ ' SMEAR SLIDE SUMMARY
- iy Rodlolasiars 10/ i =B 1110 2130
£ |E -, -0 Sponge wicules SIC - 14 D=L L1 ! b o
] -, -0 F — -L‘L.-J- 1 * Clay minarats e 22c
o CARBON-CARBONATE: 17, CC =L ! Vaicanic glass (k] - am
e % Carbanat 62 z ! Carbionaty unipec. A 15iC
o ] L ! % Organic carbon 02 B 1 .I_'L [ | Faraminifars ¥R -
& -] s : = e - 5G8N Calcareous namnofossils 354 35iA
P 2 et . =| & i NS, N, Distoms 10ic 15/C
gty (o] - 21 3 =1 voip 5G4/ Radiclasiars sic sic
2 A g = | R
i i A o [ o] 568/ H gi g 7} AT - Spange sicules sic i
& " CM] N7, NE.
S r ] hervl g NS, CARBONATE BOMS:
5 : E J-_‘_i 5G4/1 178 em = 42% 2.79.am = 3%
| ok By = 1109 cm = 37% 2108 em = 20%
SITE 503 HOLE A CORE(HPC) 18 CORED INTERvAL 72.2-766m - 4 )] & 1139 em = 6% 2130 em = 4%
g FOSSIL = — 5G 61
S E CHARACTER E A 2 J—_._* CLAY MINERALOGY (<2 um): 2.71 em
g ;,u. NHE z| 2 s JH Fq Smactite
R EHE B E =] GRAPHIC L Chiorite &
glg 23 £ E 5 E‘_" E g umioLoGy |, - LITHOLOGIC DESCRIPTION - j:.n. Wadilalta "
z |z |3 g gz H - ka L
|8 H i Ble § = ! i hs CARBON-CARBONATE: 15,CC 19, CC
ERHEIERE 3 . »| BGAN % Carbianate 3 k]
] VOID L] % Organic carbion 03 o1
8 lee .L o +
Fe fem|  |es|S Iz ek sYsz SILICEQUS NANNO MARL groenish aray (56 5/1) i colos. 2 4 B
o f i &
= ik
E TE SMEAR SLIDE SUMMARY 3 'I'-l- Q
S |E g £, = Ly o 5G 211,
T o El L 5G 411
] Pyrite w P I e .00
o Clay manerals e .
“ Valcanic glass (k) 2R 3
Carbonate tnspoc. B/A
Calcareous nannofonils 2514
Distorrss 15/C
Radiotarians 1ic Nate: i’frluhl:uljﬂhulow FRpTESENLY aVaTEgE COMpDsition derived from
i BC smeas slidey dows nat rellect the detslled alternation af sedimant
- Sponge spicules tvoes. Gradfational chinges belween smear slides. are aritrary and do
- CARBON CARBONATE: 18, CC :\:nll:nnlv ac.lnul fithologic trends. Color variations epproximate litho
% Carbonats n v
o % Owpanic carbon 0.4
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SITE 503 HOLE A come(Hpc) 20 CORED INTERvAL _ 81.0-854m SITE 503 HOLE A coORE(HPC) 2! CORED INTERVAL 85.4-89.8m
o FOSSIL 2 FOSSIL
§ CHARACTER - g CHARACTER
A nE " R EMABE HE
M HE il & GRAPHIC LITHOLOGIC DESCRIPTION EEHEFIE 2l & GRAPHIC LITHOLOGIC DESCRIPTION
'z gs £18]2 Et E|E | umowsy LZEd HEHHE p B|E| B | voosy L3EE
£ Eal s = -1 3 = S|le) = B =
SIEL L A HHEH i
ENHHHES 3 M HEHEHES E
Bl : = | g =0 56 an
= =t Cyclic alternutions of SILICEQUS MARL, which is greenish hlack [5G 3 T, SILICEOUS-BEARING NANNO OOZE showing cyclic color variations
a —1: e o 213iamd. ) cark. grvanbst aroy 186 1) e olte, M BILISECMS 5 1 -‘-:‘- I Lol ranging from light greanish gray (5G B/1) 1o dark greenith gray (8G
/| < VOID 5G4/1 NANND QOZE, which Is light yeliowish gray in calor, Gud_crlnm | 1 A Berelod ol skt S Iy Ml et of sivin
& between endtypes in color and composition. sre commarn, Sediments n _L-‘_.I_- ] lood - enrichmant are prasent, Carbarats nodules are at 7 and 108 cm In the
L —1~ S0 are mottly uniform, Le. few burrows or mottles. A zone of pyrite i hapd 1.
| M i distusted part of Sactian
o™ == 1 enirchment is st 70—72 em in Section 2, A carbonats nodule i 81 2 cm. -l-_‘_-l—J |
= s an. in Saction 1 — probahly downhols contamination. el il e o BB A
1 FaS 5621 1 b e 280 310 395
2 Py SMEAR SLIDE SUMMARY i Tl 2% 28 3
@ 7 2110 350
® ==, D D B .I_i-L | Pyrite - 3R -
b Pyrite 2R o Bl By Clay minerals 15/C 17/C 18/C
o iy Clay minrals 25/A S/C E it Valonk g (K} it e
ol [1 Volcanic glass (i) 2R - Tk Carbonate unspec. HiA 200C 200C
b= =0, B Carbonsts umpec. 15C 200 E ] Forminitars YR OWTC
=3 == b Faraminifart wr o - g L -l bed [ sgen Calcaeous nannofossits  #0/A  dO/A  35/A
2 = = 50 401 Calcarvous nannofossils  20/C  45/A “ 2 L5 ] bed - Distoms 2R BIC  10/C
H 8 et Diatoms 15/C 10/C & = - 5G 8/ Radiotarians 101 10VC
b B 1O i a— e s = T Spongs spicules SC WR WA
et Sparge tpiciies siC 10/C g %, Silicoflagellates - 2R -
==, P L] P
e [ Silicoflageliates L i
o oM Yl A Rl By G CARBONATE BOME:
§ ==l il CARBOMATE BOMB: 5 Tt 118 om = 62% 210 cm = 30% 318 om=61%
il % e ooy -
T P 1-18.om = 14% 2109 em = 1% s |= _|_‘I".|_ 148 cm = 62% 249 cm = 5I% 349 em = 6O%
% iy C{\'.A."" 149 om = 18% 2130 cm = 65% a : L] Ll e 179 em = 39% 270 cm = 47% 378 om = 28%
5|z wr '_|_"" 1108 cm = % 3198 om = BF% x E I'_L_‘_-I- 1-108 cm = 45% 2100 em = 46% 3-108 am = 45%
s 2 = =0 Ed Fom b i el R 2 L _J | 1138 om = 53% 2430 am = 72%
| Bl 218 om = 13% 378 em = BB% [ Wt N
i D= =] 5631, 240 om = 8% 3108 om - 66% e e I CARBON-CARBONATE: 21, CC
“ AL §G 2/1 279 cm « 26% 3130 em = 26% - Pl 5GE/ % Cacbonste o
-\_"'_r'_L."L . a|FP I:I__I_.L. s B % Organic carbon 0.1
’0“'.L'_'I_" CLAY MINERALOGY (<2 um): 271 em | T I o l_. -
o By Semectite L = A "] eeg
e — 7
= e ™ ol % - i N L i 00 §G 71
3 =] Chlorite & = T bed
b=t == Kanlinite B% 2 A B, leod NZ,6B /1,
= - o~ sren CARBON CARBONATE: 20, CC A ] e[ sesisean
g il e % Carbonats 3 Al Bt B | |- 5Y 82
£ ol : _ :; iy
Sl g 1 % Organic carbon o1 8 o Bl &
g =t E {i_‘_.i. - ) 5G &/
E ™ #] ﬂ.‘ﬁ:_a. . H o - by ] bed [
o :..'_L""' ] 3 ey 5661
E_ il _-‘L"I' .|_"'-L == I
= 3 =0 3 |
£ = < | 3 L 5G 61,
2 e T [ ] | samn
s i ] el
ks 8 -y -
e < F o Bt BGE/N
PP P = e
o r" gec M4 L
g = &
g 3 J__:L'- o BGY B/
a1 bt RTBC .-'L-l- - SITE 503 HOLE A CORE(HPC) 22 CORED INTERVAL  89.8-942m
QT . 2 FOSSIL
1 X E CHARACTER
- EMAAE 3| &
Note: Graphic lithology represents sversge composition derived from - s wlsl = 818 GRAFHIC LITHOLOGIC DESCRIPTION
wmear dides and doed not refiect the detailed altemation of wdimen (3 '& 8 ; g E 1 {; & LITHOLOGY g "
types. Gradational changss batween imear slides are arbitrary and do g L E S L 3 ; Slul ¥ &+
not imply sctusl lithalogic trands, Color variations approximate litho- E 5 H & ; E =
logic changes. R HEHH 3
melcm| |Fm|  |€C]
= = No core recovery. (Biostratigraphy hased upon sediment smeared on
£z core finer.|
]
E, & CARBON-CARBONATE: 22, CC
£8u % Carbonate 50
a %,_ % Organic carbon [
ZzgE
3¢
-
%z 8
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SITE 503 HOLE A CORE(HPC] 23 CORED INTERVAL  94.2-98.6m SITE 503 WOLE A CORE(HPC) 24 CORED INTERVAL  98.6-103.0m
FOSSIL o FOSSIL
* CHARACTER =) ; CHARACTER
8 MEEE Ele 8 leulelale zla
e EHEERE o| = GRAPHIC = |2F] 8 = 2% GRAPHIC
1z (B8] g H Ei H B LITHOLOGY LITHOLOGIC DESCRIPTION '§ = § : E_E - E LITHOLOGY LITHOLOGIC DESCRIPTION
A HHHH HHE L A HEHE T HE +TE
- |18 |= z g 5 - |8 2ls = s
2 < 3
= |2]2 g a 53 5 H é E 3 i E 3 =
5 3 — B e =
2 § o [~1—}—voin Cyelos of SILICEOUSBEARING NANNO MARL ranging from olive - o
3 o 5Y 51) light gresnish 5G 7/1) in color. The - =~
k- .-C-L-I—-L :;1: ﬁsmd!dmwill:‘n:tunﬂn rm:ul‘u at w:) "cm in Snclnonc?:: = = us-""-l- (o] Cycles of SILICEOUS NANNO MARL, sanging in color from light
o -, - T Bl 2 = THo %1 o greenish gray [5G 8/1) and pale yellow (5Y 8/3) 1o dark gresnish
E: ey 5G B/ ) £ . L'V'.;,'A_J_ gray (G 471} and olive (5 4/3). Motties and burrows are eammon
E AL St U MMA 08 ‘i gt iy xcapt for the laminated interval fram 127135 cm in Section 2, Arvas
= L:'J_‘L'_L R n;_m, 5 _|_ =s= -L-’—‘ of pyrite envichment are common. Carbonate nodules are found in the
2 e ] s % (= = :g‘;:"- disturbed section at the top of the cor.
1 W R B = 1 fy = W L N
§ ] = i an H s h ne SMEAR SLIDE SUMMARY
i T TY Clay minsrals 15/C 3 ==t = | n 235 240 2910 2128
D’_ L Carbonate unipec. wc 5 1o % Rl = " o D M
= .I.-L.-I-.. Foraminifers am 5 10—t "I_'L'.L. BG /1 Pyrite BIC - - IR
[ Dd-'*— - Cflwm o WA RM by ’:IC‘_-L_L - - Clay minerals 7T BIC 13C BIC
H =) =] Diatams 15/C L =L SY 6/, Volcanic plass (k) ¥R - - AT
H b Radrolarians 5iC £ | = -::__I_,L L | sves G 25 WE = = A
=k B sttt I g iy 5671 Cwbomamumpes  10C 10€ 10T 10/
g B 454, | LT voin Siticoflagellate 2R “he =u_4__]_ - g Eormminiiers sc - §C 16C
= = - = b6 careous nannofossils  4VA 40/A 45/A 30/A
8 [, CARBON-CARBONATE: 23, CC . :"':"'J_"' 5G 711, 3:..,..., " e wico e 1c
T~ % Owtonen o z o L 1OYRT2 padigiarians Cc 0T 10 10e
o Sl % Organic carhon 0.4 =1 M == Tad -4
o = 5G 8/1 E = e . Sponge spicules GC  BC EIC BC
it 56711, |1 o7 e i e Silicaftagalistas - 2R MR AR
E g T g iy BY ST 5 O BGY 41,
3 o TR Ele THoe By 43 CARBONATE BOMS:
5 ol - F ¥ = s 1108 em = 44% 2:109 em = T0%
£ M 1 g 2 ~L ™M e 1139 cm = 42% 2139 em = 1%
o ) L] B P o e 218em = 47% 319em = 5%
o4, | H JE Al ] e 568/ 249 cm = 14% 349.cm=52%
b_:_[t_:."' [ scen & Fo=h 1 279cm=63% 370 em = 48%
z : L] "I nasven B i i .
s i L CLAY MINERALOGY (<2 um); 2133 em
e fom | Jom| %1 F BY B/ :I '\le—i:l‘:l % Srmectine Bo%
§ £F e P - Iitite 5%
3 - '\..:‘J._L_l_ 5y 412, Chiorite &
] L
F e | svsa Ksolinite 6%
§ -L-lq poesy
Note: Graphic litholagy reprosents avarage composition detived from i, sean CARBON-CARBONATE: 24, CC
wmasr slides and daes nat reflect the detailed altemation of sedimant Fieq Bladinen "
typet. Gradational changes between smear slides are asbitrary and do J‘_.l_ % Ovganic earbon 03
not imply sctusl lithalogie trends. Color varistions approximate litho- (=0 b
fogic changes, 3 4 n -
- -
- Y 812,
L] 5G &3,
7 A 5GY 41,
g - Y 4/3,
= leg 10 NE, N4, NS
cMicM o o
51
SITE 503 HOLE A CORE(HPC) 25  CORED INTERVAL _ 103.0-107.4m
‘i-' lc“Fm:SIL
ARACTER
A Ananemfle
A EHHELE gl = GRAPHIC
EL 1 E HE 3_! 5| £ | umiology LITHOLOGIC DESCRIFTION
£°[27)2 § 3 s E' zl ¥
': -
R HHEE as
= - =
2l _ [rlac| |[F| Jcc —-_13= -+ l ]
E =y i Mo core recoversd. (@lostratigraghy Bassd upon rediment smearad an
y Cors-Catcher )
g3 E
8=[2 CARBON-CARBOMATE: 35, CC
T |5 % Carbonate 7%
E‘ 5 ElE % Ovganic carbon 03
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SITE 503 HOLE A CORE(HPC) 26 CORED INTERVAL _ 107.4-1118m SITE 503 HOLE A CORE [HPC) 29  CORED INTERVAL _ 120.6-125.0m
g L T = FOSSIL
. ; CHARACTER " 5 CHARACTER
3 |zulela]E E| 2 g 2.2 z|w
e R E a1 & GRAPHIC g, |Bel2]2|% gl = GRAPHIC
L B E H éi £ g LITHOLOGY |, L LITHOLOGIC DESCRIFTION '% :§ g g g a5 E LITHOLOGY N LITHOLOGIC DESCRIPTION
R ER R Y S R 4 FE N HETHH HE £ T H
N M HHEHH S Eh N HEHEH SEEds
a |2lF|z]s §n 3 g |2]z]<(a ga B
A 2 = L 5G 8/
relac| [es| [°© "_;O;j.'f‘_l.. No core recovered, (Biostratigraphy based upon sedimant smuared H T : 4! N8, N7 Cyclie alternation of SILICEQUS NANNO MARL TO SILICEOUS
™5 on Core-Catcher,) L o iy - NANNO OOZE ranging in color from light gresnish gray (5G B/1)
|2 47 e sazh and yellowith gray {5Y B2} 10 graenish black [5G 2/1) and dark green-
] '1m 4 5Y B2 i gray (5G 4/1) in color, Gradations in color between the sndtypes
& 2 E emicm e -, | | e e common, Butrowing and toloe molilling are cominon, A zoophycut
z 5 : E 2 o oo F burrow is 4% 28 cm in Section 3. A HPC “coliape” corlng artifact ax
3 o g ; o= ok By 1 = wends from 116 om in Section 1 to 5 om in Section 2. A grayith blue
¢ 5 1 1 o 3;:::3 green [SHG &/2) enrichmant in mantmarillonits it at B7-90 &m In
S E 25 M .|_.'| N Sectian 2.
z |2 “ el el
M § e S O NI A SMEAR SLIDE SUMMARY
i Cepla] bed | 220 kN A
1
o =1 kd L
= ] Clay minerals We Wi 23c
= 1 ! WGY 8N Volcanie glas (dk) = F =
5 3 :.L_' 1 Carbonars unipec W0iC 18 1S
SITE 503 HoLE A come(HPc) 27 CORED INTERVAL _ 1118-1162m 5 2 = 21 Fd T Foramanifirs R 2R -
m pm— E B -Hu- A I ;?&'; Caleareoui nannofossiis  45/A 45/A  AVA
H 2 = % Py ok Rpmd 3. Diatoms 1UC 1E 10
5 2 HARAG TN g N o B 2, Radiotarisns 12e 1T e
Ewll] 2 Zl & il - b Al g Sponge spicubn ET T
w 2 & =] 4
=E Eg i § li E T v LITHOLOGIC DESCRIPTION ® b= FO= :_._‘ Silcotiagellites IR WR -
Sjanlz| 2| < EE - 3 - £ ~ g Ly
IE- HEE S gz %] * EE E(NJE| |oMee STl P [Teva CAHBONATE BOMB:
S [E]2 2|3 g§ E § 8 b B e e ngﬁ 118 om = 84% 279 cm = 63%
R e R - S H T . L 148 em = 17% 2109 em = 35%
a z 2 =3, 1 1 178 em = 52% 2139 om « 6%
s (o] SILICEOUS NANND MARL, highly disturted, Gight gray (N7 and N8} 2 + s 1108 em = 35% 318 em = 3%
E o 10 mediuin dark gray (N3), A carbonate nodule it 15 em ‘E = T P aean 1,130 em = 44% 3.49 cm = 4%
2 Z |z 1 e R . 218 om = 35% 378 cm = 83%
= L ° SMEAR SLIDE SUMMARY 3= o B A foul 248 cm = 298
& Q! 1113 E i3 oy {L_I_.I.' N
Lz o = =q4_ "3 1 CLAY MINERALOGY f<2um)i 2.71cm
g - o NS, Clay memeraly 16/ ° -f} “L_l_‘ ood = Smectit ars
g g 1 Fu e} tex NG, Carbanate unspec. e s =T b NT,EY B3 Chiorite &
N ., Foraminifers 2R 5 TG ol = NG, NS Kaalinite %
F 0 sYu3 Culcacsous nannclomls  6IA o S S TR 5685
: I Rl ¢ "q"- et 5G 45|G:si:'|
Radiolarians 1o/e e T B 11,56 21,
8 . Sponga saicules sic = Syaan,
E‘ Silicotlagellates 2R b 1= fee
< lem |ca 3| - L Ll -
2 5 voin CARBON-CARBONATE: 27, CC g L] L 5Y 73,
i = e gra % Carbonate ™ H 4 ﬁ ",
i leolam em| 50‘5 --V_J'L_L % Organic carteomn 04 ] :4_‘1 L
= = L 5G 11
z 8 o 56
= = g Ne, N&, N7
i B 8 ccl L
SITE 503 HOLE A CORE(HPC) 28  CORED INTERVAL _ 116.2-1206m 2
2 FOSSIL
z cH
§ z AFACTAR Mote: Graphse lihology feprownts sverage composition derved fram
'_ " 3 z - ymear dides and does not reflect the de wtarnation of wdimant
TE .‘—:§ F E g 2 E GRAFNIG LITHOLOGH: DESCRIFTION typses Grastional changes between smear slides are arbitrary and 40
M EULE ; g [EZ| 2 ] LiTHoLaGyY k2 - nat smply aetal lithologie trands. Color varkstions sppraximate litho
B HEIEIE T E o L Ingie changes
|z |2|=|E]% =] !
E R E ELEL EEH
z L
¥ i A AI |
£ - FP [AM g =S No core recovered. (Blostratigraphy based upon 1ome sedimant found
i ~Z] & in the Care-Catcher.)
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e |=E
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not imply actual lithalogic tronds, Color varigtions approximate lithe-
lagic changes,
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N2, 5% 6/3,
56 6/1, NG
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SITE 503 HoLe A come(Hpc) 30  CORED INTERVAL  125.0-1204m SITE _ B0: VAL 120.4-1338m
= FOSSIL g
§ CHARACTER x
§ ME1E] z|l 2 E = -
S B & PR &
ke~ 55 5 g g o HE Lﬁm’:gg\r LITHOLOGIC DESCRIPTION =L EE il g § H E I LITHOLOGIC DESCRIPTION
S1EN| 2 - g E L C i " @
A EHHHH : S HHHHEEE T3F
N HEHEH z £ |5 [3]%]3)5 5k Zof
B |e]Z2|=]|8 :: 5 FEHEIEE §= E 5 5 !
Fi i j:—_‘_ :..LJ_.L_ (o) = “!,33 = =0
g I “voi Cycies of SILICEOUS NANNO DOZE ranging in color from yelliwish " g =0 Yo SGBL Cyclie temation of SILICEOUS NANND OODZE AND SILICEOUS
= gﬁ =4 e arie (BY B/ ant light greenish gray(5G 8/1) 1o olive (5Y 5/3). Bur. g 2 BN ar. BLANNO MARL g s athon oo el olfic 18 &/3) e graarish
2 £ S 3 rowing snd mottling sre common from the top of the core to 40 em A gray (5G /1) 1o light greenish gray (5G B/1) and wery light gray (NBL.
o f o (8 B By . =y ==
2 b il g T QY 5 in Section 2, Below this boundary the sediment s highly wniform, = Bt Tl | Highly burrownd s momtbed thioughout. Individusl burrows and
g cm [cG E J_‘n"—l-_._-l- Pyrite eririchad zones and burrows aro comman, A possible pisce of 1'} l—_l_-l—_L zones ol pyrite enrichment gre commaon. A corbonate noduls i at
N . A gl wood is 41 66-73 cm in Section 2, E H =0 - & cm in the first seetion.
o ] = ,\?‘ pil gyt |
w e Rl 4 4= =
E =t 8 g SMEAR SLIDE SUMMARY [ = ol B sY 5, SMEAR SLIDE SUMMARY
& e = | 280 2 & Mgy (0 Rl 5G 4/1, 230" 230 245 2120
4 o e o C=, N3 M Db D D
3 W= - Pyritn 2R 9 St T Pyrite SR - - R
i e Clay minerals /e gt Clay minarais 13C BIC 16T 1S/C
E a8 = Voleanic pliss (k) " A S5 Volcani glass (dk) YT T
G E e = | |4 Carbonate unspec. 10ic e peTeeg| oy Carbonate uripec. we e e 1
.-fL-J_-l-'_L Foraeninilers 2R - Er. -y = Y @3, Foraminifers = R IR 2R
] -‘_“_- o B locd Calcamout nannafosils  46/A z -\-L_._.L_‘ NT Calcaeous nannotossile  45/A 5O/A  45/A 45/A
e 2 g D B Dl 12iC 5 % 0= s Diatiens e e 10e 10
= = S, L Bactiatarian e £ Fi A ioar Fradialariars e R 1C 10
— N =, T Sponge spiculm 4R < = -~ L."'_._'J' 5G 5;,:1' Spange spicules s.lrc EC 2R IR
={,¥_.._|_.I__L Silicotiagallates A {n._"“ Y h; m_ Siticotingelisten YR BC IR WA
o = als L
re e o T
= it A o CARBONATE BOMB: i - z u}l.._l_.l_.* b ok nakide
2 LV_'_]_ L 119 om = 36% 18 om = 66% - AT
H P Iohapt gl 148 om = 46% 249 cm = 65% g el - CARBONATE BOMB:
B | =, ] 179 omeGa% Loaon =08 g o 179 cm = 40% 2130 cm = 52%
E__ e = -] 1108 cm = 62% 2.108 cm = 69% E et a;‘“— 1108 am = 30% 318 em = 42%
L= L T e - S = '-“'):_ o | taen 1139 em = 8% 349 cm = 445
x =] ] e T 219 om = 53% 379 om = B4%
B e =0 " 240 cm = 63% 3108 am = 52%
z bz o = oy - 4 | NL.SGTN 278cme37% 3139 em = 60%
i g [t = oty 568/, 2103 em = 57%
r Sl = oy = Y 8Y 8/3,
= == = < = N7 CLAY MINERALOGY <2 pml: 271 cm
2G| o lem 0 e i ] =, rl_"".l_" ite %
rM E' X o 5 g =) 44 4 Chiorite &
= o = gt B Haolinite 2%
S| =
-, NI5V 83,
Note: Graphic lithology represents sverage compasition darived from I-_E_J-_l il
wmest slides andd dows w01 ratiect the detsiled alternation of wdiment I_..L.-I-i
typpes. Gradational changes between smear slides are arbitrary and do I_.I_-I_.l. NI,BG TN
I-..A..:::.L
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g e
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SITE 503 poLe A come(Hpe) 32 CORED INTERvAL  1338-1382m SITE 503 HOLE A CORE(HPCI 34 COREDINTERVAL 1426-147.0m
2 FOSSIL L FOSSIL
- ; CHARACTER - g CHARACTER
g lz.lelal: HE E l=.lel= z| »
e |2%|5l 5] 2 el & GRAPHIC R TR gl = GRAPHIC
Iz :§ E § : E E LITHOLOGY g . LITHOLOGIC DESCRIPTION y g ,q_ﬁ £ g H = E E LITHOLOGY i LITHOLOGIC DESCRIPTION
N H - = 3 €3 =" 151832 EER -
SN ERHEE £EH F g 2%z £
5 |2]2 3 F H ELE] =
=, = o ] =
O = =
= o Cycles of SILICEOUS NANNO MARL raning In calos from light gray = g {".'\I'_L.'l o] Cyedic all of CALCAREL E DIATOM OQOZE
a3 = L (N7} 1o pale olive (SY 612), Mottling i present. A carbonate noduls E = 3_""_,L. -0 Sominantly clive (5 5/4) in caloe, and light groenish gray (5GY 8/1)
§ BEEZ o - around & burrow is 8t 33 e in tha disturbed saction. H o Bt SGYB.NS  <)LICEQUS NANNG MARL. Gradatiom in color snd camposition be:
8! -a‘é i W als | =] 0 twaen endtypes s common. Section one is very disturhed throughout.
ﬂ;- E % | L~ I_-‘-J. 0 The sediment is highly burmowed and mottied throughout,
s Egd . SMEAR SLIDE SUMMARY z o o
L wr 160 - - VOoID SMEAR SLIDE SUMMARY
= = 3 P = 2110 365
E o H =3 o Py e
Pyrite 4R £ g s Bl
< o o Chay minarals ET ke 3 2 Rl Pyrite UT W
Carbonate unspac. e 3 ==L L] | Disturbed Clay mineral 8C i
Feraminiters 5T ? D= =(L'A_“ Volcanic ghacs fok) = i
Calearsout nannofossils  40/A 3 z == :2: l;': Evboqil::mm- 7ic gﬁ
s 3 ini 5
Dyermy o F N b= =0 5641, Cotaeas ool 810 4D/A
Radiolarians e £ Ry 5Y 7/3, 6/3,
Spange spicules SR VOID EY 473 Distarms B0/A 20/C
Silicoflageflates siR ' g - Radivlarians e 1ic
2 g T Spangs spicules BiC  B/C
CARBON-CARBONATE: 12, CC < A o Silicoltagellates ¥R 2R
% Carbonate 53 e | 5G 8/1, N7,
% Clrgaric oaibion 02 2 il - S 8/1.8/3 :.:s;sou:‘:uous: e
3 .| - . 19 cm = 138 cm =
E 4 249 &m = 66% 318cm = 51%
5G8/1, 773
5 3 = 278 om = 5B% 345 em = 415
® |z L ] 2109 em = 2%
2lE
e 2 :::.I CLAY MINERALOGY (<2 um): 271 em
SITE 603 HOLE A CORE(HPG] 33 COREDINTERVAL  138.2-1426m H 4 e Smectite oo%
o FOSSIL 3 e Chiorite &
” g CHARACTER % e - Kaalinite 1%
8 |2,[e]e] z| 2 ¥ i L
SEIEElEl B 2| BoIE|E | (Shahe, LITHOLOGIC DESCRIFTION 1 M | sevansves
gggnzgsz el e 2 ® i e BY 6/3
2 |z |3|2|2|2)88|" H 5 iy
A HHEH S =EH : 2 5671,
s |2)2[2]|5]38 3 3 .S ey ] BY 7/4,
= ] = —I—voip - L 5Y 63
= ? & L: '—L:_L. Q BGY 4/1, N5 £ e |
% 1 i = R 5G 61, 5Y 6/, N5
s |§ = 0 s L) B Cycler of SILICEOUS NANND MARL showing various shades of - 3 st
i VOID fray. Carbonate noduler sre at 106-116 and 132 ¢m in Section 1, § cG 'I'A =
EreT—=—_ 4 [ ns L 5l
i E 05 Lal o — CARBON-CARBONATE: 33, CC & 2 A 5Y 714
i b VoI % Carbonais 31 o -4 B
E = 1 N7 % Organic carbon 05 FMICM]  lcm o pl
= |- £ — T =
g2 -, ajo :
& g L 110
s 2 TR 2 SITE 503 HOLE A CORE(HPC) 35 CORED INTERVAL _ 147.0-151.4m
= o]0 NE, N7, NG ] m
g g —w, |0 « |E CHARACTER
= El& . ] [ = -
£ dl b i N4, N5. N8 -REAERE Zl 2
] SR 29 ot A EHE R R AR anRAENIG ft LITHOLOGIC DESCRIPTION
E S v |z p iy g I |2 ‘;g H g -g’G = LITHOLOGY a
I = ] 50 8/, N2, 5G 81 w3 |F HEYES g t= K ; ER)
“ = = 2leclsd S “w
cG| g 1B 1221|528 o
= o |5l5|8]|=f =
- HHEEE :
E N
Note: Graphic lithology reprasents avernge composition derived from i i 5671
amenr slides and does not rellect the detailed alternation of sediment - e -
endharbrisibagns R e i o bt Rk ssat gIGL\I‘t:r?:J'i ::rwno MARL dominently gresnish gray (56 611 and
not imply sctual lithologic trands. Color varistions approximane litho. L] BF | 5Y 6/3 ? ot
fegic changes, g = 1
= § SMEAR SLIDE SUMMARY
EREH 12
T [& . [
E |2 & Pyrite R
E 3 Clay minerals 18ic
i o SGY 81 Carbonate unipec. e
= |FM|CM CC Foraminiters AR
] AR 4 Calcarsous nannofossils  36/A
cM = Dintoms e
- Radiolarians B/C
“ Spange srcules R
Fish dabris ur
Silicoflagetlates 2R
CAREON-CARBONATE: 351
% Corbarats 3
% Ovgenic carbion 0.4
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SITE 503 WOLE A CORE(HPC) 38 CORED INTERVAL  151.4-1558m SITE 503 HOLE A CORE(WPC] 37 COREDINTERVAL  155.8-160.2m
1] FOSSIL -4 FOSSIL
i ; CHARACTER w 5 CHARACTER
A OE E|# 8 |zulels ] z| @
o2 2 - GRAPHIC = |2 =3 8- GRAPHIC
f; EE E g 5 g.‘ E g LITHOLOBY . LITHOLOGIC DESCRIPTION ; g :é %‘ g H g! E E LITHOLOGY b i LITHOLDGIC DESCRIPTION
I H ] 2 g g7 58] 214 [ax(* CEEy 2
§§i;§§sg ;.i =3£§§(§: E 5
= § HEIH E = |2]z]2]a |28 o E
=] 47 2 de e O
g g 3 56 8/1, o =L Cyelic aliemanion of SILICEOUS-BEARING NANNO OOZE, domin
B o Sy i, Cycles of SILICEDUS NANNO MARL, ranging in color fram light = ] SY B/, antly vellowish gray (SY B/1) and light gresnish gray (6G B/1} in
2 -] :s g{;< weenish gray (SG 8/1) and yellowish gray (5Y B/1) to gresnish gray f + .0 5G 871, color and SILICEOUS NANNG DOZE, dominantly light olive gray
I o 4 166G 671 and BG B/11, Burrows, mottles. ami spots of pyrite enrichment - I -I-I_-L o 56G 73, [EY B/2) and greanish gray {SG G/1) in color, Gradations in composi
L e b e commen, = m|co| & L 1 5Y 83, thon and color between the mmdtypes are common, Burrows and motthes
E f=A 05—} L 3 ¥ gt O 5671 arn comman. Many spots, zones, and burrows show pyrite snrichmaent,
2 & = — SMEAR SLIDE SUMMARY _l_-L_L [ A earbonate nodube is 3t 50 cm in Seetion 1.
E Lo o o pe 1140 260 280 3 ]
X A e 5 o D 3 e SMEAR SLIDE SUMMARY
< | P Pyrite " e - L 1150 2.28
z 0= 44, Clay mineraly wic 18 120e e g 2o
1 =L Volcanic glas {dk] - - WT _‘_-l-_‘_ - Clay minerls 1XE B
E CM) (g T i By Carbanate unipec e e e co T St e Carbanate wnspes. e e
e _L-L Fatarninifers -  BC 2R e vy Foraminifan siC 2R
< Pl e Calcarsous nunnclomits  36/A 40/A  AG/A = il Calosregus nannofossiti  B6/A 50/A
S ™M.r Diatoms /6 18C 20iC % St 1 Diatoms e 20c
- <[] SGE,  padiolarisns ac ¥R BC H 3 =] Radiolarigns EC TG
g o 56;{(‘&3 Sponge spicuiles sic  sic 2R FIRY = AT Sponge picules - IR
E i ooty =+ ] B Sillcotiagellates 2R IR SC § o< = . i_‘_: -4 Silicoflageilates 2R AR
IE, It - T o| sYez,
= O=h CARBONATE BOME. = i E: il 5567 CARBONATE BOMS:
2 FM|cG =] e 1,18 om = B5% 210 cm = B5% e B =] e L 10 o m B P
= N 179 m = B3% 240 cm = BO% =z g et g G, 178 e = BE% 248 om = 62%
b o 1100 em = 31% 279 cm = 62% 3 e 126 FEI, Y 83 1109 cm = 17% 279 cm = 55%
o ez I 1138 am = 49% 2106 cm = 63% E + L, 56 813, 1130 am = 14% 2108 em = T1%
i 56801, 1149 om = % 319 em = B6% 2 0= T T £ o
2 = «| Exam, = =nra =, A CARBON CARBONATE: 77, CC
= el e CLAY MINERALOGY l<Zum): 271em L ] & Cartosings 44
= i vy » Smuctite 100% E S whic % Organic carban 03
£ seae] ] =] oe T iy
] A g 3| | g
: e ] g 2 Nl
i ] FE I E “lec| VoD svan,
s 2 4 £ |MiaMl  feal 2 ob.T7lol | |
3 voID = 2
= = S S I TR 1t b
= g T s B
: 3 i A BT
Pk A
ac| B <> ES 1
v 3 e -l L SITE 503 HOLE A CORE (HPC) 38 CORED INTERVAL  160.2-1646m
cuem|  Jag| = |CC] Z o Al BGY 871, NE
2 Hond " | | | ] FOSSIL
= o § CHARACTER
E MR HE Zle
SEIEE|E| B3] [BLE| 2 LTHOLoGY LITHOLOGIC DESCRIPTION
ML EIEE H ERE| g £3 El
Mote: Graphic lithology represents sversge compesition derived fiom £ I5 H g H £ £ ;§ g
wmenr dides and dos not retlect the detsiled sitsmnation of sdiment g § HEEE : 3
typed, Gradational chimges between smaar slides are arbitrary and do s JEC =]t == ]
nat imply ectual lithologse trends. Colos variations spproximate litho: g
Togic. changes, E = |cvom ool 2 SILICEOUS NANNO MARL.
2 g 2 CARBON.CARBONATE: 34, CC
= : " 2 % Carbonate 65
& |2 ot = 3 a
5 i <|8 E % Organic exbon 0.
aE
dl-i=
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SITE 503 HOLE A CORE(HPC) 39 CORED INTERVAL _ 164.6-169.0m SITE 503 HOLE A cORE(HPC] 41 cCORED INTERVAL  1734-177.8m
g FOSSIL ] FOSS!
* § CHARACTER P g CHARACTER
2 |= E] » 3 |= F1E E @
2y |9% ; § & GRAPHIC zp 9% g § gz GRAPHIC
& .‘.E g g Z EE HE LITHOLOGY : 3 LITHOLDGIC DESCRIPTION 12 =§ 5 8 2 g !'E HE umoLoay | 4 LITHOLOGIC DESCRIPTION
g3 |3 5|3 gl % 2 g3 z™515]3 g- g2 4
E |= g w £ |k =]
S EHHHH £1H N RHEHEH FH
= HHELS 5 s |2]2|&]5 38 3
e o ==l
8 J _ =]
: 2] gt (o} I.E Oyehis. of. BILICEQUS: NANNG MARL, .canging from Hghtt afevish g =y 4] 051 Cycles of SILICEQUS NANNO MARL, ranging In color from grosnish
= 7 _l-_‘_ ! grean [5G 871) 10 pale clive (5Y 873} in color. Gradations between = -(J_J-..L 257 Bi4 gray (5G 8/1, 5G B/1) 1o light greenish gray (5G 8/1). Gradations
- 1 ) tvpes in color are commaon, Stightly mattied 1o 50 em in Saction e, L " N between endtypes in color are common, Highly burrowed and maottled
& ke ~14 # nighly bureowed snd mottied below, Zones and burrows of pyrite w..:.LJ_..L theoughout, Spots vl burrows with pyrite enrichment are comman,
i o 0.5 — et e entichment are comman. o™ |ca i i B
- -
E = o+ =4 56 8/1 W SMEAR SLIDE SUMMARY
- By 2 = 5
3 1 N7.M&  SMEAR SLIDE SUMMARY i i
E 1 H= ;L'L-I- 5G B/1, 245 293 1 J'_I_'J' 5G 7/,
§ et e Y 7/3 b - 57 /3, b B
= 1 el ) e Lt e 5G 81 Pyrite [T,
. o i L W o) B | B e B
e - 25Y Valeanic gloss ) R NT
g o 2 il A Volcaric glass fdk) T J_'L'-H @ 28Y5/2 ﬂ-rhnm'-r’::m we 1o
3 § P HO= 5 - 5GY 8/1, /1, Carbonate unpec. /e 71C ce e Focaminiiers ¥R WT
=0 | Y 713, M8 Fossminifers R am L] Calcarsous rannofomils 508 45/A
Hoo T mannolomils 45/ 40/A Py - [r— e 1ok
e g A L Diatoms 18/C 18/C z g i Rediolarisnd Be 100
. o] - Rudialatiams 7 1o % L Sponge spicules 4R sic
2 2 o= = 4] 5G7/1,  Sponge sicules IR IR % & i Bl Silicoflageliates BIC 4R
z 4 5Y /3 Sikicoflagellates ¥R SIC <
s g |
s > i'l'.l- CARBONATE BOMS i 1 #'-'-i-" ] e e 3
— ] L = = o C7. [ sam, 119 em=31% 219 cm = 59% 19 an = 49%
< B Py . 1108.0m = 73% 279 om = 50% § ca A | svus 148 om = 32% 249em-52% 348 om=56%
3 B £ 1Vl Bl U s 1139 om = 60% 2108 om - 43% 3 Tl (5 S | N SN B S 179 om = 41% 279 cm = 78% 379 an = 57%
. ] [ 55ine 2mem-om 2130 e = 45% ) iy Tl 5651 1109 om = 30% 2108em=53%  3108cm=63%
Ho= =L S ' 248 om » B2% £ A, 24 1138 om = 44 2180 om = #1%
: 2| ol 5671 g i 4 gl Tyl 5V /3 138 em = 44% ome
£ ; ) i = N2,
3 e I BY i, [CARPGMCANGONATE 49,05 = =| | B b b EY#3 LAY MINERALOGY (<2 pmi: 271 em
.J.._L.J. : Carbanate " si A ' § e .|_'|' - Smectity 100%
k - Wlﬂ e - ™ 3
..I._I_A_ o &Y 7/2, %13 ‘ﬁ"}"".l..‘" ool bty =3
o gt ssell. 3 g Tt gab;  CATMRGOMRmATR:AL 60
i = 3, Carboniats
. L BY 4/3, N& é =03h Y bed - ZEvm2 % Organic cabon 02
= =3 [ sem ) = =
5 ] n] L% Y = T 56 63,
= p - 1| g 2 oA L BGY &1,
i L ] 5671, gl PR
flg B 5G7/3, 3 i = Ak 25 83
= e T NS, N6, N7 8 = L
claw|  fes - TeS i e =
- T = e m,
El i = - V=L e 23 713,
g ==L 5G B/,
G = 8 e Na
SITE 503 HOLE A CORE (HPC) 40 CORED INTERVAL  169.0-1734m |l EEa e Teven
3 FOSSIL == e il
§ ; CHARACTER <=L __._iJ_
= " " Tobr=li— | [ees
L EH 213 g| & GRAPHIC A
[ FHEHE ai E| B | wrhouoay ! . LITHOLOGIC DESCRIPTION arpin i
w 4 i
go g =§§§,u 2 +TH Rfam ] | .
e g 3 E g
B i3 § 3
8 8] E. L. o | saven
2 z 4 Dominsatly dark greenish gray [5GY B/1 and 5G 6/1) SILICEOUS
‘E :\ voip NANND DOZE. Burrowing and maottling are comman, There ae
3 — - 1] ch A
" ] il 5G 61, iy St S e M Mote: Graphic lithology reprosents average compoiition derived from
o as Fm|cm Pt & i SGY 81, smear slides and doss not raflect the detailed siternation of sediment
§ e iy o osves SMEAR SLIDE SUMMARY typas. Gradational changas botween smear sides s arbitrary and do
2 vt BY 7/4, 1.60 not imply sctust ithologic trends, Color veristions approskimats litho-
E 3 AT = N7, NG D logic ehanges.
L -] Chary mineraly 121c
2 ke
L] = | peel Carbonaty uspec. 10°C
- _LJ‘ Foraminifers 5/C
"LJ_ Calcarsous nannofossils  46/4
e B N 5 Diatemy 12/C
el Radialarians e
e T I Spange spicikes £
g Silicofisgelintm AR
- CARBONATE BOMB:
£ 148 cm = B4%
1:70 em = 48%
i 1.108 cm = 54%
CARBON.CARBONATE: 40, CC
“ % Carbonats 55
% Organic carbon o4
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SITE 803 HOLE A Eﬂnwn 42 CORED INTERVAL _ 1778-1822m SITE 503 HOLE A CORE(HPC) 93 CORED INTERvAL  182.2-186.6m.
g FOSSIL b} FOSSIL
i § CHARACTER > = CHARACTER
<
8 lzulealz HE FREROE z| w»
2 @« " =
A ik gl |  Seaemc LITHOLOGIC DESCRIPTION A EHH i H 3 |2| & SRAPHIC iroLGic DEsGRTIoH
«5|3R|Z| 8 fE|E £ @ ALl E ilplEEo) 5 | vTHOLOGY
- AHHEH TR 4R SAHHHE T 4K
F - £l E ! E |z § E = 3
MHHHEE 3 HEHHHE 3
= | == | |1 voio
2 ke ot Ve — sean Cyclie alternation of SILICEOUS BEARING NANNO DOZE, which & 5 g _l_..i..: 1
= = A-AJ-‘ — Tight greenish gray (G B/1, BGY &/1) and pele yellow (5Y 8/3) in a § i
B ) color, and SILICEDUS NANNO MARL which is dark greenish gray il 1 Cycles of SILICEOUSBEARING NANNO OOZE, ranging in color
_ i i (5G 4/1) and oliva (Y 4/1] in color. Gradations in color and composi- A Bt § from dominantly grayish groen (5Y 5/2 and 6G 6/2) and greenish gray
4 oM cG _._‘l-_l_ 565:“ tion between endiypes ore common, Highly busrowed and mattied 3 -|—-L—|-| EGY 611 {BGY &/1) to dominantly light greenish gray (5G &/1 end 5GY B/1)
0.5 L 5Y 6/4, throughout. Spat and burrow entiched in pyrite are common, and ars ] ke snd pabe yellow (5Y 8/3). Gradations betwoen endiypes in color are
7 e 5G B/1, medium gray [N5) and medium dark gray (N4] in color. g e ol commen, The sediment is very uniform from the top of the cors to
| 1 4 -I-l-l- ooy NG 3 1 J__L_l. 10 cm in Section 2; below this boundasy it is highly burrawsd and
€ o L 2 o e 1 mottied, Spots of pyrie sarichment s common, and ore dask gray
o YIS IT % SNEAR SLIOE SUUMARY 1 v g B il
Tod Pt D D < A R SMEAR SLIDE SUMMARY
H ca e ettty Pyrits A ..J.i—_l- bl i<
i Clay minerals We T 3 G
T g Volcanic glass {11} - d= e Pyite WA - R
- A . Carbanats unipec. e e E A g1 Clay minerals BC C 15T
< _ . T 5G &, Fosaminifers ur - 8 g b ] Walcanic glass idk) - Wr -
b+ A | foed: 56 61, Calearsous nannafossis 5074 35/A < = T Carbonate urapec. 1B/C IVC 10T
& = ke 5Y 673, Diatoms e 1816 E e HES Focaminifers E T
= ot 1= 5Y 7/3, Radiolarisns sC10/C L, H SGY 8/,  Colcarsous nannofossin  SOVA 454 BO/A
L feed N4 Sillcaflagalistes 5C BIC ] 5G 6/3, N5,  Distoms we 1He 10
o e Ty e | EY i3, Racliolarians WR T AR
co LT CARRONATE BOMB: M 4 Y&, Siticotiagelistes BC 6C 8C
= et U o 119 cm = 63% 216 em = 47% 319 cm = 62% 8 s =21 P
I E L= LY L 1-48 em = 55% 2.49 em = 44% 340 om = 555 2 M S o CARBONATE BOME:
=05 gl 66 A1, 170 emo= 47% 278 em = 6T% =1 _ 3+ 1 F 110 em = 53% 740 cm = 408
= 2 e e SGYBN. 1109 om = 48% 2100 cm = 47% 2l 2 47 o 148 om = 1% 278 cm - 42%
i L w| e 1133 cm = 3% 2130 cm - 68% = AVl toran,  17@om=53% 2100 cm = 43%
< ) . - ] syga | 11D8em=E1% 2139 cm = 48%
- FE-TT [ I = CARBON.CARBONATE: 42, CC ] ] 5Y 573, 1130 em = 51% 319 em = 54%
& oo i Ty 6G @1 % Carbonats 18 E 0 &Y &1 218 em = 41%
a el 5Y 713, i L, A
2 i, % Organic carbon 04 & ca ey
AT fed | oY e CARBON.CARBONATE: 43, CC
= E 2| [ sGEN, Ay L i %
g = J__l." BGY 81,5 8/3 2 4] Fd L % Oeganic carbon 04
< L-L- B 5Y 8/ = E ..L_'::_I_ . BY 81,
L] 26Y 6/2, 5GY 81 A__L_l_- poq " | seven
— I Wt By EGA/
ol 5G B/, % 3 B 5GY 81
i o 5G 5/1, a e R 5Y 873,
£ O I S | 5Y 63, “ cal & o | 5v5/3, 5y 61
=
T I I O O B T v 2,
- o = .1 1 1 | scs2svas
o | sGan,sYan,
o 2 o N1, 25Y 712 =
sl i *Ggf 41210 SG AN
@7 Note: Graphic lithology reprotents average composition defived From
smear dides #nd does not reflact the detailed altemation of sadiment

types. Gradational changes batween smaas slides are arbitrary and do
not imply sciual lithologie trends. Colos varistiom approximate lithe-
logic
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SITE 503 HOLE A CORE(HPC)] 44 COREDINTERvAL _ 186.6-191.0m SITE 503 HOLE A COREIHPC) %6  CORED INTERvAL  195.4-1998m
2 FOSSIL 2 FOSSIL
@ g CHARACTER " 5 CHARACTER
g l=.lel= z| w g l=.lel=Te z| w
£ |EY 21% 1 - GRAPHIC NEE HELE el g GRAPHIC
3 |E gL g z gi E o LITHOLOGY LITHOLOGIC DESCRIPTION 0 z|E Sl g 3 §i = LITIoLbGY LITHOLOGIC DESCRIPTION
wS|ERIZ|2) 4|z [EE | & 3 “ wD |IN] <|eEEE| 2 2 ®
£ |E [3|2|2|5]8z|%| = = -} ETIE |3 gz FHE = -]
= | £la|% g; 5 ; F |8 gz HH 13 5
N HHBHE F E HEHH F |
= = [0 =
5Y 81
= 2 e iy 2 -
3 4
= 8 ] 9 = Cyelic alwmation of SILICEOUS NANND OOZE AND SILICEOUS
2 e | sy 8N, NANNO MARL ranging in color from yellowsh gray (Y 8/1) =] voiD SILICEOUS RANNG OOZE, There is subsils color varistion with some
i G .I.'LA- 56 ?J: grennish gray (5G 81 and 5GY &/1) to light olive gray (5Y &/1) and R i s of pyritg envichmant,
2 0.5— i | 2$ 72 wreenish gray [5G 6/1). Gradations in colos ore commein. The sedknent =
§ =l 5 el N s it highly burrewed s mottled throughout. Color changes ste Jubtle. 3 05— SMEAR SLIDE SUMMARY
H T IF1 F Spats and Stresks of pyrits anrichment am common, A& “callipsed” = £ | 4 e
o i v sv 61, duformation structure related to HPC coring i3 in the carter of the core < 3 -1, 4F A 1 I_I_— 4 b
E | L 1 wrsss\. from 20 em In Section 1 1650 om n Section 7, @ Kl 24 e . ! Pyrite WT
" = ' oo 5Y 6/ g z |3 ra N7,
- = -h 1 11
= — ] | 5Y 513 SMEAR SLIDE SUMMARY k-] ] -F i NE. g‘-;;umm ‘wg
= ul 10— 2 L 230 2100 = E e Fortminiers | 2
z Ee Il i f
¥ -] [ 6GY 81 e L 2 | Calcarpous nannofousils  BOYA
g o sgan, P o Distoms e
E pi it 3 | 5G &/3, Clay minerats e 18C Radiotarians src
k o] 8y 41 Carbonate utspec. i 100e s = ! Silicoflagellates I
3 21 ed Foraminiters - A h & = 1 . ’
E] L Calcareous nannofomit BO/A 40/A g% = Faa
= T h | Pe4 W Distarms We 200C = %2 A
-+ BV Raciolarians sic AR 2 £ e
= o o sewi  Sdcollageiintes LI E i = Rt?
x L - BY 83, & i \
§ I fad ) i_l_ e 5G 81 CARBONATE BOMB: wnl™ o o El Hid
= P, 3] N3 119 cm = 56% 210 em = 33% 313em=62% ]
£ R 149 om = 0% 243 &m = 43 349 em = 50%
“ 2 S am 178 em = 40% 279 om = 41% 379 cm = 2%
He -y ] |nav 1-109 em = 53% 2108 cm = 4T%
R 1130 em - 52% 2.139 om = 53%
SN R R SITE 503 HOLE A CORE (HPC) 47 CORED INTERVAL 199.8-204.2 m
ERA 4 o CARBON CARBONATE: 44, CC m ey
= wod ™ 5y 8/1, % Carbarati ar L
] o " CHARACTER
- Py T 5G % Organic carbon 04 % |2
Iy TP T8 SY B3, 8 lz.l=2T= z| w
= L BY B e N T A gl = GRAPHIC
= [ L] - 2 |[EE|E g 4 el = LITHOLOGY LITHOLOGIC DESCIFTION
o= = M HHEITEE R FER
b L = |E |15|¢)2 g 5 w| ® s i
L A = 18 [g]%)E]s 3t = 3
P = |8]2]|2|5 |28 5
: -y ] =
= Lo £ & = L L FE
S pat Bt a L0
g ™ e ~JE g == SILICEOUS NANNO ODZE i various shases af gray ING, N7). Lini
- 3 {4\= A i % S Bl T form in eolor wxcept for & spot of pyrita enriched &t 18=20 cm in
ey = 3 . Section 2, grayish black [N21 in color,
Fo= _-::'L i £ E B |os= ol SMEAR SLIDE SUMMARY
5Y 82, 5 : Ty
H T e N 56 6/ 11 17 1l0 1120
§ femjom| |y el HE = o= a7 b
L s B 2 E 1 Tyt B il o) Pyrite 2R
g iz |2 ..,"i__l__:. T O Clay minerals 8/
= = sy S Carbonate Lrpec, e
% ] 10 =I._L~I_J- © Foramintiery 2R
SITE 603 HOLE A CORE(HPC) 45 COREDINTEAvAL  191.0-1954m = é e Ty b1 s ok
—LL = e . L v
g FOSSIL 5 | Aadiolarians SC
x Fy
é £ CHARACTER =1 *_‘J_t_;,i‘ Silicotlagellates ¥R
= - z| » E|I7 = =
oW 2 o| = =2 e |
TEIEE|E| & E g |sl | anAC. LITHOLOGIC DESCARIPTION = B g A et CARBON.CARBONATE: 47, CC
£ an Ed i ig " 2 " g ccl L % Casbarte L
? E g gl é @ ES 2 lom|am | e = % Qeganic carbon oz
2|3 E 5 i = om| 2
E 2 2 . . 3 i 8
T b
= o epd
s |z am| Jea| [EC —-EJ:G. e l Mo core recoveryd, [Biostratigraahy based upon sedimant
& a frosrs Cora-Catchor. )
£ a Mote: Gruphic lithology regresents wersge compasition darved from
5- smear dides and does not refiect the detoiied slternation of wedmant
] E typos, Gradational changes betwesn wnear slides are arbitiary and do
5= not Imply sctusl Hiholaghe trends. Color variatiom spomximate iitho-
logic changes.
S
=
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SITE 503 HOLE A CORE 0 48 204.2-208,
5 ORE (HPC) CORED INTERVAL &m SITE 503 HOLE A CORE (HPC) 49 CORED INTERVAL 208.6-213.0m
z cu:on?}.“#sn T g FOSSIL
§ 2 [} 8 § CHARACTER
Sk §.§ g i i H g g GRAPHIC ITHOLOGIC DESCRIPT §F MHEE gl g GRAPH
EIE =8[z| 2|5 g £35S & urmaLogy: - . < IFTIN. EHEEREHEE HE UThet gy & LITHOLOGIC DESCRIFTION
05 [§)2)8|20%E" $EH £ |E515) 558 8|2 F =N
g |53 g £ E E i E |8 |Z]3|5(8 EFEqE
8 Jc)= 3 o 15|32 |
— - o |e|zlx(B 3
g o _I_-l-_o 5G8/1. Cycles of SILICEOUS MANNO DOZE showing subtis calor variatian 2 e Voin
Z E “lo 10YR B/3 are ranging from light greeaish gray {6 B/1, 5GY 8/1) and vak 2 ST Cycles of SILICEOUSBEARING NANND OOZE which dorkems
] 2 e lowish gray (6Y B/1) to light graenish gray (5G 7/1] ard yeliowish gray = .J_"L_l (o] toward tha base of the core. Colors vary from light greenish gray (5G
k4 VOID {8Y 7/1). Areas of gyritg enrichment s common yislding darker = L /1) and yollowith gray (5Y 8/1) to dark greanish gray (56 471) end
é‘! 7 shades 1o the batic eolors. Burrowing and mottling are comman = cm o -l-_"_-“ gresnish grey (5G 6/1), Numerous spats and streaks of pyrite anrich.
0.5—} = hroughout. = P e Bl | ment occur which are medium gray (NS} to dark gray (N3] in color,
ol iy gﬁg:' SMEAR SLIDE SUMMARY Rl sG 8, Highly buirrowed and motiled.
L] 5GY 8/1, 280 C= L) sran.
1 J_J__L N5, N3, o .l.‘l".l. BG83 SMEAR SLIDE SUMMARY
s g el By 5G 7/3 Clay minerals 13¢ ] - -5 o4 N7, NE, 125 CC, 12
= LR Carbonate unspec e —L 5Y'71/3 b o
E p B =L UT 2R
i3 10 s Farsminiters R = W A Bl | Py
g Rt Calcarvous nannafossils  SOA s |E i ol B | Clay minerals 15C 12/C
E el e Digtoms: 15/C = 2 £ g =] Voleanic glass (1) "r -
T Radiolarians sic H o= | 5 Carbonate unspec. e e
= z B L Siticotlageliates S0 £ 4 el T Farsminifers -
g @ - e e i & N Calcarsous nannofossils  BO/A  SO/A
g‘s' = o Fq CARBONATE BOMB: i 3 2 LS4 L L Diatoms 8C 15/
E R et S 1.108 cm = 77% 270cm = 73% G ] 2 iy S 5G 7N, Radiolarians B/C AR
-g ~ ol i 5Y 811, 1.78 em = 76% 2109 em = 73% - | i S G 63, Siticotiageltates AR 2R
& g T 5GY i1, 1138 e = 70% 2128 cm = 66% g |8 aly 4, - 5 B/3, 41
3 5 5GB/1, 5 |z A 0 g o | N7 CARBONATE BOMB:
< oM = J_J.‘J‘ - NG, N3, 218 om = TB% 319 em = T5% = = e B i
1 E 56 B/, 2.48 cm = 76% 340 cm = 74% =3 % il gl | 148 om = 72% 1:139 cm = 78%
Z |z & TG 5Y 5/3 eleml [y s - | . 179cm - 6% 240 cm = B7%
] o Bt ““‘\..\ CLAY MINERALOGY <2 um): 274 em 3 ca| 27 1-108 em = 73%
5 o _._i_l_ b oI Smectite 100% L H
el T - GARBON GARBONATE: 48, €C CARBON-CARBONATE: 45, CC
> et i B B % Carbanate 75 % Carborate 67
L1 .I__L:.L. % Organic carbon 02 : % Organic carhon 03
=L _I_""
o & Tt By =
ol I N
ot 5G 7/, Nata: Graphle Hihology representi average compoiition darivd from
-1 .|__l__l_ 5Y 71, smear dices and does ot reflect the detalled alternation of iediment
g = e :; . types, Gradutional changes batween smaar slides are arbitrary and do
2 i e not imply sctual lthologie trends. Color variations sppraximats Hiho-
-} _J_-LJ._ Iogic changes,
2 e B
E 3 -I-...L-I- —
i o e 5G8/1,
3 -~ .L."I" 5Y 811,
1 N7, 5GY 81
g -, -] 5G7/3
5 P o
TH =y
cufom|  fom| o cel  HoA
s
E
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g SITE 503 -
8 = HOLE A CORE (HPC) 50  CORED INTERVAL 213.0-217.4m SITE 503 A
2 FOSSIL C
« |3 CHARACTER g HD::“ CoRe (el 51 _coneo ntemvay PTA-A8n
= L
-3 w | e x
§._- g2l5| 3 H 3 & | crarmic 5 |3 CHARACTER
] als = = &
HRE g § s 5 5 umoroey | S LITHOLOGIC DESCRIPTION E. |g|8 H 3 g2 | onammic
H E H 3|8 ) =+ a 'E gﬁ i £ gz G| £ LITHOLOGY LITHOLOGIC DESCRIPTION
MHHHE ] SAHHEH FME +EF
3 g E
2 M HEHHE FE §
- = a E |
g 9 > vorm g — 17
=] 4 . 4
~ =11 e ge&; gt f:::nl ;ks;};iswous n?s.:to&oo:g vanging in colar fram domin = i—“_.n. ?g,w‘
| - 3 ish gray 1, 56 8/1) and pae yellow (5 8/3) = =1 A !
4 o Sopnd 5G 8/, 10 devninmntly Hght olive atay (5 6/2] aod olive (5Y 6/3), The sedl- il by Drelus el SILICEOLS BANNY QORE fa00ing I soe o ortioms
"y 5Y BI1, s ™ 8G 71, Iy light greenish gray [5G B/, 5G 7/1, ana 50Y &1 i
CG 05— ‘._I_""' - 5G 773 ment is highly burrowed and motthed throughout, Pyrite spols and J_'I' B 53 gray [5Y 8/1] 10 X . ) and yellowish
- Nt N, N, stroaks aro common. Spots enriched In green (5G 4/3) mantmaril- = T M ¥ 10 dark geayish grean (56 4/2) and olive [5Y 4/3). The
. or & N7 fonitnl?) are at 33 and 109 cm in Seetion 1 and 12 cm in Section 3. Ly i Setipant; 15 bighly. biercarys hé cnoliin) Chioogfiout. Batfe sitiet-
: 2] e Tt | 56N mants e eommon a8 will a5 groen (56 4/3) montmoridionitel?) e
;A J—_L- SMEAR SLIDE SUMMARY 1 J-i"d. 562/t e
| Yt 2115 37 3488 ad i g: g:;
_ ) g iy ] S I SPRRs S ] Bvan SMEAR SLIDE SUMMARY
z co 4 ] 56711, Pyrite WTOWR AT L sy a3 2 MW e
= - - BGYEN.  Clay minerats 0/C 288 14IC - ity n. B M
E P g Carbarute unspec e &C 10 £ A Friw yr. um =
- pulf D B8 Foraminifers R, -0 ™ L Clay minerals B/C  8C 22T
3 % ] Tt Calcarsous nennofossils  5O/A 35/A 50/A g =t ] 5671 Volenic gl (%) Yl = 0=
g Ty Distoms 18T 18iC 15/C = r g Uy 25Y 872, ok i e 1C: UG
= o B Radiclarians BiC 12C WC & = I voID 6 /1, Fosaminifars - IR T
7 Spongs spicube IR — - v e _h-‘_ _N], BY 41 Calcareous namnofossi  S0VA  BO/A  AD/A
et v Silicnfigeliates YR AR AR = e AL WC 15/C 150
] sY8n. " 72, ) iclar ars e e 8
S i3l CARBONATE BOMD; S Hh 56 6/1N7. NS Spange spicules sic S 4R
ICAL o s == SBGY B/, 1-19 om = 0% 218 em = 50% 318 om = 55% = . i lesd [ Silicofiagellates - 2R -
- 567/ 149 £m = 57% 248 cm = 5B% 340 om = 38% % e ] BOME
Al N7 179 ¢m = 62% 270cm<56%  379.cme 9% E HET CARBONATE BOMB:
31 B 2 o 11089 om = 67% 21089 om = B5% 3100 an = 44% o™ _‘_J-_L o | sGan 189 cm = 6% 2.40 om - B4%
E - 1130 om = 43% 2120 cm = 5% 130 Sy e b ool e
§ = e e 2 A-J‘_]_ = Y gvsn 1-109 cm = B3% 2109 em - 6%
£ 7 CARBON.CARBONATE: 50, CC = £ e My e L2 FAmas
s a7 ped % Carbonate 23 -] HAT,
g k] N % Organic carbon 03 H -1 1] CARBON-CARBONATE: B1,CC. 51,00
& e - ‘J'.A..‘L.J.. % Carbionate 20 54
_._t; | L 3 E -‘-‘—_t-l- % Organic catbon 04 0.2
] +H | -
: e N ME ==
P o e 5G 8/1, = B =L et 2
z 4 B z g S B N
s = 2 i
: e £ g 2] e
-1 L 5 Lm o o gl 5G 473,57 514,
oM - BY 072, & = o BY 7/3,N3
- 5Y 53, S
b A 5Y5/1,
3 gt 5G 83,
_l_J- A 5671
g = ||
5 e :::: :;':m;;ﬂm uaﬂ:luln!l sveragy compotition detived from
i shides not reflect the detailed sltemation of sedime
o.u -I--.-—L tyoes Gradstional changes betwesn smaar slides are aelstriary and ﬂ"ﬂ'
b x J—-_._-I. - not amply sctual lithologic trends. Colgr wariations spproximate litho-
B = _l_-'- | gﬁ ;:u‘ logie changes.
M| M B A
|8 -, 4o 5Y 85,
= 5G 172
&
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SITE 503 HOLE A  CORE (HPC) 52  CORED INTERVAL _2218-2262m SITE 503 HOLE A  coRE(HPC) 53  CORED INTERVAL 226.2-2306m
] L —y FOSS)
e § CHARACTER " E cHARATTER
8 |zul2l2 z| = B |z =727 z| »
=l z o| = C|Ba|E] 2 =
EEIEE|E ; | | SnamG LITHOLOGIC DESCRIPTION “c |2l gl:] I5. 2|3 URAFHIC LITHOLOGIC DESCRIPTION
HIHE [ 5 § LOGY: b HEE |, B:|5| & | wmoLocy
R ERHEEH T T+ FH A HHEHEHEE 23 o
SRR HEHHAS FEH S E AR RS 3
FHEIBE A & 2 |&]=|=|B Eﬂ E &l b
§ -.ll:‘i'- sGan, & SY &1
8 s BY 8/1, Cycles of SILICEOUS NANND MARL, ranging in color from |ight & 56 8/1 SILICEOUS NANND MARL, runging in color from dominantly light
e BG @1, greenish gray [5G 8/1, BGY B/1) and yeslowish gray (5Y B/1) 1o green 5G 6/2, groenish gray (G 8/1) snd yeliowish gray (5Y B/1) to greenish gray
. sy 713, ish gray (5G 511, 5G 671, and 5GY 6/1). Spots and streaks snviched 5Y 73, [5G 6/1) and pale olive [5Y 8/3). Spons, straaks, and zones of pyrite
-, - zgﬁ-'i- in pyrit are common. Same burraws Nave toaction rime of pyrita enrichment, dark geay (NJ) ana mediim qrey (NB) in color, am com-
L, [ v an Highly burrowed and motiled, oM | €6 [T mon throughtut, A carbonate nodule, formed around & butrow, s 8t
e 12 em in Section 2, Entire core highty burrewed and matthed.
1 ity SMEAR SLIDE SUMMARY g i eod  [Tecan
ol By & 180 2120 z By NG SMEAR SLIDE SUMMARY
AT e D O 2 | 25van 1110 2.100
ke ;o 5Y 81, Pyrles T uT = D D
.l_"". 5G A/, Clay minerais e 200 g & Lo 56 413; 4. Pyrite R ONT
i 5G B/1 Carboants unipec. e e 2 . o Baeh Clay minerals e e
z it s [l Foraminiters VR R Sk Volcani glass {dk] o
vy bl Calcagous nannofossils Iin a0ia F — Carbonate unipec. we e
-L.I_ 55\;%"'. Distoms \8IC 1SIC 2 o Foraminiless - R
& yl By 5Y 67 Radiolariam 0 BT E {a] 566/1. Calcaroous nannotosils  30/A 38/A
2 g _1._"' e 5G 7/ Sponga spicules 2R - 8 3;3;-1 Digtoms 18C e
] o _|_‘ Sillcallage/tates AR &C 3 N T Rodiolarians e e
2 et i s é a SGY 1 Silicotlageiiates 4R IR
= o Sl 5681 CARBONATE BOMB: 3
-4 TS Tl BY 8/ 118 om = 58% 240 om = 64% = CARBONATE BOME:
=1= -y - SGY &8/1 148 cm = 47% 2.70 cn = 44% 2| = 119 om = 42% 249 cm = 44%
iy 1:78 am = 56% 2108 cm = 58% Sl AG o e 145 cm = 44% 279 cm = 43%
A1 pd 1:108 om = 60% 2138 em = 7E% 3 -, | 179.0m = 47% 2109 cm = 38%
k 2 .L_l_. e GBI, 1:139 om = 50 310 em=71% £ 2 oty S A S 1-108 cm = 18% 2139 om = 3%
-i =L 5G 62,772 210 em = BE% 348 om = 55% ] & = 1139 cm = 375 Iifem = 33%
5 ] Y61, £ 2 — B, 219 cm - 4% 348 cm = 33%
e 3, NS CARBON-CARBONATE: 52, CC & jid Sk i e NE. N3
whe o poe] | BGTM % Carborats ® = s . CARBON-CARBONATE: 53, CC
s B e % Organic carbion 04 = e voin % Carbonaty 24
i Hangs . AN B ok B % Organic carban 0z
i 50 B/1 ) |
=i BY B/1, 2 Mo s
5 e il o M B o || | s
Bl e i he o 5Y 611,
A Bl o], = Y 573,
-y -] | e 5G 4/3,
= £+ L4 = D= s s
E
3 o™ 3 Seoh 5G /1, 2 3 =0, L
£ =t 4 5G7/1, i D=
3 o 5Y 811, 3 B
H | Ped NG, N4 i & i ;
E 3 a b
i i s 8 Poar-
[eajcm) A6 2 Jec e Amlcm|  lag | oo 4oVl 1o
b :
& g

Wote: Graphic lithology represtents average compasition derived from
smeat slides and does not reflect the detailed altemation of sediment
types. Gradational changes betwesn smesr slides are arbitrary and do
nat imply actusl Fthologic trands. Color varketions spprodimate litho.
logic changes.
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SITE 503 HOLE A  CORE[HPC) 54 CORED INTERVAL _ 230.6-235.0m
E FOSSIL
§ = CHARACTER
EMEIE R &
Tt ES H § H - E ,_ﬁ'm;ﬂ;g,. LITHOLOGIC DESCRIPTION
e R HEHEL Bl ¥ 2 5 3 ¢
(-] =
I F g g 13 E 5
REHEHE E
O™ N1,
g L BG 61, Cyelie sltermation of SILICEOUS MARL, which it light gray (5 7/1]
<] J-J_ 561!5‘" and light greenish gray (8G 7/1) bn eolor and CALCAREOUS AND
i1 .] sros SILICEOUS-BEARING CLAY, greenish black (56 3(2) in eolor,
o . o — Gradations (o bath eolor and composition between the andtypes arm
(13 J_-L &G &/1, pommon, Stresks #nd 1pots of pyrite enrichment are common, dark
-1 BY 81, wray (N3} in ealor. Entite care highly burmowed and mottisd.
1 N 5G 4/1
1 Al ; 5G 272, 61 SMEAR SLIDE SUMMARY
L *| 2sve 177 2110
7 [
. 81711,
10 .l_'l" E?._ [ Pyrite WToar
"L 5G 473 Clay minsral B9'A  JAIA
1 Carbonate unspec. e 10ie
J_"l" - = Calcarsous nannofossils  B/C  26/A
e Distoms 10/c 15/C
e — N7, Ggﬂ*;.”” Aadiolasiang we e
3 pa | BGY &1, + il BiC ST
z 3 = 61 58771, sificofingliatns
= L e 5GB/1,58 /), cARBONATE BOMB:
= T i 278 cm = 3%
I NB.BGEZ | 148cm=30% 2.108 om = 59%
Eld o 4 179 em = 10% 2139 om - 50%
H Lo | 52, 1109 cm - 50% 319em=51%
|z L 267 472, 1139 cm = 3% 349 e = 47%
gz Plea SGY 61, 219 em = 63% 378 cm»51%
2|3 2 1| £GY 711 248 om = 41%
L-L oo
i s | B CLAY MINERALDGY (<2 umb;. 271 cm
a 1 [} BG 11 Smectite 100%
g i 1 =0 BY 31
[ * | sv7m.5v e, CARBON-CARBONATE: 54,CC
] EY 8/1,6G 8/, % Carbonate 50
-I-_L —  5G7/1 % Drganic carban 03
e BG 7,
g ) <M 5G 61,
g g N3, N6,
-, &Y uél
5GY
:'_.a.
Al
L_L - |
ICG
T NE, BG 81,
g 3 M L 5673,
1 Lol 25Y 52,717
£ n _|,__L o
= .
E 8 ey 5Y &1, 4/1,
3 g 5G 8/1, /3,
8 ] =} —  BY B/
Aol aG|  |€€ =L 8 5GY 611
~

MNote: Graphic lithology reprossnts sversge compatition derived From
smear dides and doet not reflect tha detafled altmation of sadament
types, Gradational changes between wmesr ilides are artwirary and do
not imply sctual lithologic trends. Color varistions epproximate lithe-
Inglc changes.

SITE 503 HOLE B CORE (HPC) 1 CORED INTERVAL  0.0-28m
; FOSSIL
CHARACTER
g ?5‘... ARE z| 2
H1EIHEIE é 2| & JORAHIC LITHOLOGIC DESCRIPTION
FH I HEHE A P
=718 |3 2|2 H o
= - Bl E
= § 2158
& |2 |5 [28
8 T ==
= 3 o Dl | 10¥R32  Cyelic alternation of IAON OXIDE AND SILICEQUS BEARING CAL-
J_-‘-—_,‘ CAREOUS OOZE, which is vary dark grayish brown [10YR 377 in
ey colar and SILICEQUS BEARING CALCAREOUS OOZE, which i
ETED | B 5 I yellowish brawn {10YR 5/4) to light yellowish brown (10YR &/4)
2 M _I_-"‘ i eolor, Burrowing snd maottling are common. Mast contacts ste bur.
z A:l- rawed or gradational, Some mattles are pale yallow (BY 7/31 in color
= Byt ¥ 10YR 54,
b ==L WOYREM  SMEAR SLIDE SUMMARY
3 e 118 210 290
: 8 i - o Db b
9 LJ'_J- pon Amorphaus iron-oxide  — io/c &/
- L, 4 b Clay minerals 18/C 23C 1B/C
2| Els et . Valcanic glass (dk) 2R R —
g N urspee. 15/C 20C 20T
2 5 - TOYA3Z  poraminiters ac - wc
z e Calcaroous nannofossil  40VA  30/A  300A
FRRCHE: _‘_-‘- [Distoms 0iC BC  BIC
E| 42 T . Rdiolarians we e e
[ I s Sponge spicules ¥R - WA
g P ok - Silscoflagellats W o- 2R
iy —<4
g s J_i- CARBON.CARBONATE:
3 M o 10YR 574, Yiom: 1.oo
4 -y - 10YR 6/4 % Carbonate 73 25
P % Ovganic earban 02 05
a’ ..I.'L'
- .
A s
AMcm | [P = 10¥A 32
SITE 503 HOLE B CORE (HPC) 2 CORED INTERVAL __ 28-72m
g FOSSIL
CHARACTER
8 1E.hTe
&= EE g = 5 5 2 GRAPHIC
E(=&| 2 z Jel B | yrHoLoey LITHOLOGIC DESCRIPTION
1 H G -
w3 g 3 5 ﬁ ¥ 2
R z B 5
= Hd z 5 =
RHEHEE =§ E
e oy ! 10¥R 3/2 .
_ N Bl Cyclic alternation of IRON OXIDE AND SILICEOUSBEARING
g Tl B I NANNG MARL, which is vary dask graylsh bigwn (10YR 3121 1o dark
g i yallawish brown (1OYR 3/4) in color, and SILICEOUSBEARING
‘% e B 10YR M, NANNO MARL, which is very pale brown [10YR &/3 and 10YR 7/3)
-3 M Ay TOYRSA  in color. Gradations in color and ssdiment type are comman. Bur:
< Ay rowing snd mottling are comman. Open burrows are presant st 112—
_i_'l-_l., . B 118 em, Section 2.
1 1] YRS SMEAR SLIDE SUMMARY
= ] L 170 2120
3 ] i DD
8 i iy Amorphows won-oxide  B/IC 10/C
E -I-_I_J- Clay minarsly 23/C 25/A
P 10YA 4/3, Velcinic T 2R -
|2 :A_'_t 10YR 314, ":..p.,_ 18ic 18/C
) P 1OYRBM4  poruminifers e 1o
4 2 pil. L Calcareous nanmatossils  25/A 26/A
sz - -, 4 Distom e e
k-] % == .I__L_.L Rudialarians 8C IR
= (H'_I__‘__L o T e Spange spicules AR VR
- |2 - =
8 i Bt
5% £ i~ 10YAB3,  cLAY MINERALOGY [<2 pm): 271 em
e Dl 1OYR3  Smacsite B5%
El - =t Cilarite &
8 CG 3 o7 _;_4_4‘ Kaalinite 5%
3
g Loyl 1
g. =5 e i CARBON-CARBONATE: 2,CC
T ] feed
Al Ky % Carbonabe 70
L = 4 T0YAA4/3, % Organic carbon L8]
=] 10YA 374
gmbey |
O oo |
_I.__I_-L
CIm i e 3 |~ 1ove afa,
apfcm|  |ap .o 10YR /3
&
&
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SITE 603 HOLE B CORE (HPC) 3 CORED INTERVAL 7.2-11.6m SITE 603 HOLE B CORE (HPC) 4 CORED INTERvVAL 11.6-180m
1 FOSSIL g FOSSIL
= ER 3
v % < |E EHARACTER
N EAnE 2l @ 512 s
gule]l 2 ol = MEIEE |l &
f'g_ H § Z g § : E £ E uﬂmy A LITHOLOGIC DESCRIPTION =E E HHEE |2 ; Jardpme. P
w3 la ™| F @ wd|EN|ZE] EEHE| w " 2 -
ETIE |3 3 @ £ L N HEIE T CI ]
£ 2 = 3 3 2 E
=12 |5|F]g)= E*s -Egigzgﬁ EEH
& z s |a & |2]2[2|5 Ex &5 i
3 = e [— voin o
=~ 5 iy i b1 v —gla] %™
s,y 0
A 1oV EM Cyclic aiternation of IRON OXIDE AND SILICEQUS AEARING CAL- B S ] p
p i IR 6T — CAREQUS DOZE which it tark twown [IOYR 373) in cobor, omd _L-L_ 5G 4/1 Cycles of SILICEDUS-BEARING CALCAREDUS DOZE, with colors
a AP =4 k4 |- iBVR A SILICEOUS BEARING MARL, which i very pste Brown {10YR 8/3) RP 'J__-I- 56 'W"? from very dark greenish gray (BG 1) to light gresnish gray
; P _|_-‘_¢ - 10¥R 8/2 to light yellowish brown [10YR 6/4) in color (gradations in cobor and b 15G 8/7), Burrowing and cobt mottling are common throughautl. Open
=y A ] L. wediment, type. s presmt) overying color weristions of SILICEOUS L_L bood [ buttows. ase comman in the lewer half of Section 2 and st 86 om in
J._.L»_l_ P“Y. L tovram  BEARING NANNO MARL, dark greenssh gray [5G 4/1) 1o light green- a = L"'..l..‘ E;{; Section 3, Soma burrows are pyritized, Burraws, ssmi-indurated with
1 -I_J_-L ish gray [BG /1) i color. Burrowing and motilieg rm eommon ; 1 - S G 5/1 carbonate, ootur at 143 em, Section 1, and 36 cm, Seotion 7
P iy 10YR B4 throughout the core. Dpen burrows are found =t 7, 32, 45-57, 84, g -
= b L 85105, and 120135 cm In Soction 2, A sharp contact bewesn the % i bod |- SMEAR SLIDE SUMMARY
RP 1.0 e I0YR B4, oocidizod and reducest swctions iy 81 125 om in Section 1, E - 3] 1110 252 221 330 380
S | 1ovA o, @ b RN b W & P D
e 10YRS53  SMEAR SLIDE SUMMARY e 56 871 Pyrita = WT: A - =
ol fi |— 150 170 220 263 2120 J_‘_.J. and N7 Othar huavy minarat - - - T
J—_‘_-I- o o o ™ D X oy r“ | Clay mineraly VA 24C THC IWA IEIA
_ A e | &Y 612 . i SR O _ e 5GY 572 Voleanic glass (dk) 2R UT WA WT 2R
z = .s_::‘_.L b= e dawiah W/C 12C 22C WA 0C £ B -4, - it e TR JA, g, B 8
: o - - — ‘arsminifers ! /I 4
s P o| syem R e o g i Y 5682 Catcareous nannofomsis 200C 10/C 10/C 25/A 20/C
-, SvBiA e o ey Rt E] A se e Distoms BC lC 1zC 8C 7ic
o pet Foruminiters 15C i 10/ HRONC 3 e
2 Pl ; 2 kil L Radialarians %C 12C ®C WWC T
- = m|ae ik Calcarsous nanmofossi  30/A  26/a 26/A 2000 20/C . EhETgT poey _ i
L =] .L._L.L . Dintoms e = s | = Al Hopegd! Sponge ipiculles. 2R - IR
£ £ i I S5 Radiolarians BC OBC MG 100G i g i - . Ehies agelltes =l n
g J £ b U Spangs spicules Wr - — 2R R 2 o S i ) = e
= e i 5 S ; - A
= 2 2 | e Micdss 1R0) we z 3 T = CARBON.CARBONATE: 4,CC
= -% 330 380 s ¥ vl % Castwriats 41
= 7 e 0 I =y % Organic carban 0.3
ol b == Clay minerals 28 IA = Rt oy
. ; o BGY 11 Walcanic glass (it} 1T =2 e sl P e
= AP Voleanic glass ldk) A MR S Y tpme= G
E * Carbonate unspec. 0/C 200C = :_L‘L_ .
= beedl [ Foraminifers WL, == g 'J_'I'
E - Caicarvous nannofosin 3004 30/A g b= Ry S5
= = SGY 61 " i i - s Gl 8G 81
Dintorm Tic o & o Sl s th
8 = ~ = L) - Radiolarians &C 10T = =1 B 8,
a ol it Spongs spicules 2R LT oo 5G 411,
= o Silicatiagoilates YR WA - EGY 6/1
=} = e ¥ - .
e i CARBON-CARBONATE: 1, GG - el
E aG| |ar L % Carbonate 2 4
aal H Foeavsa, * Organic carbion 03 % Tl .,4 -
¥ 3 g BGY &1 A
% - L - L 5G 8/
] [ = Ty 5G 7)1
ST 1 = "
o - 3 _‘_J s
3 AP L E‘ L 5G 8/
o o B s 5G4/1, r el 2 L 56 6/1
2 e X &G 51 < L @ = .J_'I B
i 2 S g o cr|cr | |CC] 4 &G 4/1
I e s '
erlce|  |rml i%m 18 -

Note: Graphic lithology represents average compasition derived [rom
smear slides gnd does not reflect the detailed altsmation of sediment
types. Grardational changes betwoen smear dides s arhitvory and do
not imply sctual lithologic trands. Color variations approximate lithe-
logic changes.
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Mote: Graphic lithology represents avorage compotition derived from
smear dides and does not meflect the detatied altemation of ssdiment
types, Grodutional changed between smesr slides are arbitrary and do
et imply sctus lithologic trends. Color varistions spproximate lithe
logic changes,

SITE 503 HOLE B CORE(HPC 6 CORED INTERVAL _ 16.0-20.4m 204-248
g FOSSIL d | o]
& g CHARACTER S
2 |= REE 5 w é z
B |0 2 & GRAFHIC Sul2l 2|2 g| &
: g =§. E g é g g_! £ E LiTHOLGY s LITHOLOGIC DESERIPTION ‘fE ES 2 8 g E? ,9_ I LITHOLOGIC DESCRIPTION
w3 e £ Sa - S|EN|2 “* - 2 "
= |E |38 al = E - w3 e ! Ha| 5 2
"'3553:% E § ggéggggxu : §
= [v]|=|2[5]3 oF & = |2|2|2|5|ad8 3
g 'J_"LJ 3 %:ﬂ. =2 o
= =2 oo 8672 Cyclic sharamion of SILICEQUSAEARING MARL, which is light 8 .
=, bkd greenlth gray [5G B/1 and 5G /1) and dark groenish gray (5G 4/2 g Cycles’ of SILICEOUSBEARING MARL, ranging from grayish green
RP _I_-‘__I. BG 4/1, and 5G 4/1) bn colar, and CALCAREOUS SILICEOUS MARL, dark (6G 5/7] ta light gresnish gray [5G B/1) in color, with some darker
M o8 | Mgl 1 5651 gray (N3} and medium dark gray (N4] in color. Gradations in color A, “; vecy dorke geay (28 :’:1' Burrowing snd motiling 2
] ped and sadiement type s common, Burrowing and color mottling are. common. Zoophyeus burtows s at 122 om i Sactlon 1, 143 cm in
S S, g :g common, A 2oophyus arrow i present a1 40 om in Section 2. Pyri < Section 2, and B-23 om in Saction 3. Open burrows are at 45-62
1 i tired bumows are common. A carbonate nodule, light gray, [25Y L and 145153 em In Section 2. 25, 56, and B3 cm in Section 3. Py-
S -1.-‘-4-."' = 742) in colar, which formed around a burraw & at 38 em In Section J—_l_ ritlzed burrows and zonet of pyrite snrichment are comemon.
& p 3. = L
E gl L 565, SR S SNAARY 2 ,,;_:‘: SMEAR SLIDE SUMMARY
g 2; e 210 24130 35 8 ' ;1!0 :3? ;u
‘g. T i e o e 254 Pyrite BiC 2R
= e i i Tix Tl ] o e Clay minarale A 2ic 21C
-I-L':IL o Bl e v ma E _;_‘L‘ Wolcanic glass (dk] 2m 2R YR
= Vaicanic glas (1) - - \la g 7
& _L.t.l . Valcanic glass (e ) -~ R R ‘% J__'t ::m:::.m ;?"'H" ;ﬁ";'“ fmc
Sl B e K ki s e BUA NG 2 4 Calcaruous nennafossiie  16/C 10/G 20/C
M b s Foraminifers e AR - < -
A -l i 4 Diatoms IR 10C 12C
'I'J_J - | Calesreous namnofosis  1VC B/C B/C — J_.I. Radiolariens Ve e 12ie
i z
= an ?E&L‘k :::i‘::lw ::2 :.ﬁ ::ﬁ : i Silicoflageliates - Ut uT
E = AM FM ) fe 5611 Preiits —  WR 2R z ", = WMicrite e e e
= ficoflagell ! ! i -
g tA =1 frhd z,':,'i’um - ;o":c :&1 ?&, s | T il CARBON-CARBONATE: 6, CC
3 a [Le? E iy % Carbonats %
—
® 2 o= 56 CLAY MINERALOGY (<2 pml: 271 om i s ] % Organic carbon 03
3 1 G k] 1
al -l Smactit 8% =2 ok
a3 L - L Chiorite & ” 14
iy Kaslinite 1 E =
i By a8 L
L CARBON-CARBONATE: 5, CC 3 L
> A . % Carbanate 46 3 ] pee
= = " % Organic carban 03 3 & el
5 1 2] it
" 4 % 4 =]
st B & o s
- AR
a4 ]
AM)| L Y -
RP|CG L J_J.
=
3 | B g LJ_ bod
L) -1 4
%= c/
= | mo L e
H " el =
{RRNE 5 2]
e
: A
% lee |ep P g Ty bl ]
&1 * = el
£ i
3 A
- ki
&
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SITE 503 HOLE B CORE [HPC) 7 CORED INTERVAL 24.8-282m SITE 503 HOLE B CORE(HPC) B CORED INTERVAL 29.2-336m
S FosL ] FOSSIL
x ; SHARACTER I - CHARACTER
8 |zulz]2 HE g |2 A "
E T E 5| g GRAPHIC Bulg] 2 Bl 2 p—
= EHE § EIE| £ | umHolosy E LITHOLOGIC DESCRIPTION S EAHEHE g £ ]| (R, LITHOLOGIC DESCRIPTION
g2 |EV|E18| 3|2 (65| 2 HE e3|EN 15| 5]elEYg| 2 FE
C R HEH I HE =+ 5 S E AR S
S EHHE it HHHHHE $1k
B =1 [ Vo & 4o G 2/1
& f Cyclic sltemation of SILICEOUS-BEARING CALCAREQUS DOZE, P Pt
- = - dominantly light groenish gray [5G 8/1) in color snd SILICEQUS et B Cychic siernation of SILICEOUS BEARING CALCAREQUS OOZE,
iy 5671 MARL, dominantly dark olive gray (5¥ 3/2) In color, Gradations in b ek 5652, domirantly grayish green (5G 5/2) in color with SILICEQUS BEAR-
4= 56Y 572 color and sadiment compasition are commen, Burrawing and color J._I_.!.I 56 612 NG MARL, damirantly greenseh black {5G 3/1) 1o black [5G 2/1) in
i 5GY 61, matiting are comman, A zoophycus burrow is st 130 om in Section 1 05— g Wl | color, Burrowing and mottling are common, Zoophyout s au 64 om i
o B and an opon burrow s 2t 83 cm in Suction 3, Pynitized burraws and M~y ul L] B Section 1. Cartianate nodules, formed around burrows, are at 32 em in
-l—_‘_ bands of pyrite ennchment (grayish black [N2] and dark gray [N3] _L-I—-J. 5672 Saction 1 and 70 cm in Section 2. Burrows and maitles are sibdied
1 L = an eommen, 1 FEn 5G 872 a1 the bottom of thi core,
m,
L o [~ B08n SMEAR SLIDE SUMMARY 4 e B
il 5G 811, 190 1108 320 - 5G B2, SMEAR SLIDE SUMMARY
A fee] o | 8664 o M D 10 i zay e, :—Iﬁ :n
3 i N i (R Fyvitn - = TRl
RP| a1 sean, Clay minerats WC SO0 WA " e B i BGY 4N Pyrite yro -
£ 4.1 P ﬂg'n' Volcanle glass (it - - 2R "'_;__"' 1 Clay minerals 26/A S0/A
i iyl = Volcanie ghass Idk) Wo- 2R 4 Voloanic glass (1t) -
Z =| 8 - =] Carbonate unipac. 15/ WG IB/C = 2 e Voleanic glass {dk) 2 -
= (] - =4 5y a2, Foraminifers 15/C = r |8 A gyl | % :-g Carbonate unipac. 3004 15/C
£ 1 A Calcarsous nannafossis  18/C = 10/C g Sy Foraminifers ST IR
§ ] 2 Diatoms sC - 12/ g AP J»_LJ. Calcarecus pannofosils  10/C B/C
g J'-n. Radiolarians e - 12/C ‘Ef o _i_.x. L] L Diatoms ::: :f;:
5 = o By eod Silicatiageliates - = R o3 Beggagrt | Radiolarian
3 | _._-‘- BGY B3, Micrite 1sic — 150 @ .J._'L.I. . Spangs ypicules FI
< e AP Al saem 2 Mo Mierite 18C BT
E 4] bl | CLAY MINERALOGY (<2 um): 271 em t"‘j 56572 .
] 2 o | 5G 411, Srectite 6% 4 5 1" CARBON-CARBONATE: 4
= i BG TN Chiarite & a | _]_J__t. M:nmm:uu
¢ -, = Kaalinity -~ s |= o) - % Organic carbon 03
= ] e = g )
i) 5GY 612 CARBON-CARBONATE: 7, CC s Tt
AP 4 ] % ;::: % Carbonate T & ot
_L-I_ L % Organic carban os = J_.I_J
4 3 iy 5G 472 © A R
e 5G 201,
5G 572 o iy i
] - : T Br
1 g N2 i p4 e | a1
o =+ 4 4 b # Mt 5 2h
Sy e 8 B 5G 572, =i Iy BY 42,
e e *| scan, gl Bl | . &1
AT 5GY /1 3 -
1] 1 [Cwe z = N
S B 1 Bl ._I_‘J_.l
sy A | sesmsosa 5 L7 T
SA = e Tt
3 (g iy
e Tt 56772 2 ol 3 1y
g MG e iy © MG i 5652
E § i = bR =] ] P [ I O VT
EBE g o gl g
a 5
8 E 8 BGY /1, =)
B |2 o - & sY 412 AT
FMFP rp| & ':- © - e I s,
| e oM "p| & Joc i S 5GY 511
o
o
MNote: Graphic lithology repressnts sverags compasition derieed from a
wpenr dlides and does ot rellect the detalled sltzrmation of sediment
types, Gradetionsl changes betwesn smew dabet we mbitiy and do SITE H -
nat imply sctusl lithologic trends. Color variations apgroximate lith :“3 01;:*5 CORE [HPC] 9 CORED INTERVAL _ 33.6-38.0m
Jogie chi 2 L
ogie changes. " g CHARACTER
8 l=.lel=]e 2l m
(<3 B B3 e =
oL £ E i ; z q E|E ey LS8 LITHOLOGIC DESCRIPTION
Lo IETIZ (5| 21854 2
R E I
R HEI R 5!
=] -
g Ll Drilling breceia of rust, broken nodules, and sediment.
1
CARBON CARBONATE: 8,CC
B % Carbonate »
i % Ovganic carbon 03
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SITE 503 HOLE B CORE (HPC) 10 CORED INTERVAL 38.0-424m SITE 503 HOLE B CORE (HPC) 11 CNRED INTERVAL 42.4-380m
g FOSSIL o FOSSIL
- ; CHARACTER . 5 CHARACTER
8 lz.lzfae il e g |2 lETaTE z| @
E T H R o] = GRAPHIC E R R gl = GRAPHIC
[ =§ H g 5 g E B LITHOLOGY LITHOLOGIC DESCRIFTION '§ .‘_5 £ 5 1 5 E LITHOLOGY LITHOLOGIC DESCRIPTION
221E (3] 512 g 8| 2 £21="3 I E g3 2 2
S aHHHH S AHEHH = tH
L) =18 lan & |2]|Z]|% |5 |29 3
e B i
g e b % Cyeles of SILICEDUS-BEARING MARL, ranging from greenish black oy 8 |E
L [BGY 2/1) and durk greenish gray (BGY 4/1) o light gresnith gray g- o g
] b4 (5G 8/1) in color, Gradations in color betwoen the end types are a .
5 pll Bl A Cycles of SILICEDUS MARL, ranging from dark gresnish gray
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