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CLAY WITH SILT, DIATOMS, AND 
NANNOFOSSILS

Major Lithology:
This core consists primarily of light 
grayish olive (10Y 5/1) to dark gray (5Y 
4/1) CLAY WITH SILT, DIATOMS, 
AND NANNOFOSSILS.  Foraminifers 
are also present in <10% amounts. 
Charcoal fragments are distributed 
throughout, and especially abundant in 
Sections, 5, 6, and 7. Pyritized burrows 
are present from Section 4 downwards.

Minor Lithology:
Dark to medium gray (N3 to N5), fine 
to very fine FELDSPAR QUARTZ 
SAND AND SILT laminations and thin 
beds are distributed through the core. 
All show sharp bases and thicker 
layers are graded. Abundant fish 
debris is concentrated at the base of 
one bed at Section 4, 33 cm. The 
deposit at Section 5, 132-136 cm is 
distinctly lighter than the other layers.

General Description:
The fine-grain sediments are mostly 
homogeneous. No distinct burrows are 
evident. Three intervals of lamination 
occur at: Section 2, 95-126 cm; 
Section 4, 22-33 cm; and Section 5, 
112-114 cm. The first two have 5-10 
mm-scale laminations, the last has 
mm-scale layering.

GRAPE
density
(g/cm3)

Magnetic
suscept.
(10–6 SI)

1.5 0 100 2001.75
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Note
Information in this section, for all sites, represents field notes taken aboard ship. Some of this information has been refined in accord with post-cruise findings, but production schedules prohibit definitive correlation of these forms with subsequent findings. Thus, the reader should be alerted to ambiguities or discrepancies in this unedited material.

Keys to symbols for lithology, drilling disturbance, and sedimentary structures are located at the end of this chapter.
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CLAY WITH SILT, NANNOFOSSILS, 
FORAMINIFERS, OR DIATOMS

Major Lithology:
This core consists primarily of light 
grayish olive (10Y 5/1) to dark gray 
(5Y 4/1) CLAY WITH SILT, 
NANNOFOSSILS, FORAMINIFERS, 
OR DIATOMS. mm-scale charcoal 
fragments and fish scales are 
distributed throughout. Pyritized 
burrows are present in Section 4. 

Minor Lithology:
Dark to medium gray (N3 to N5), fine 
to very fine FELDSPAR QUARTZ 
SAND AND SILT are intercalated as 
thin beds and laminations. Most are 
sharp-based and many are graded. 
The thin bed at Section 2, 80-84 cm, is 
distinctly lighter in color.

General Description:
The sediments are mostly 
homogeneous with distinct burrows 
only present in Section 4. A few 
gelatinous to oily patches are present 
in Section 6. A 2-cm thick, mm-scale 
laminated interval occurs at Section 2, 
58-60 cm.

GRAPE
density
(g/cm3)

Magnetic
suscept.
(10–6 SI)
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CLAY DIATOM NANNOFOSSIL SILT 
MIXED SEDIMENT and DIATOM 
OOZE WITH SILT AND CLAY

Major Lithologies:
This core consists of grayish olive 
(10Y 4/1) to dark gray (5Y 4/1) 
DIATOM OOZE WITH SILT AND 
CLAY to CLAY DIATOM 
NANNOFOSSIL SILT MIXED 
SEDIMENT. Foraminifers are also 
common in quantities of ~5%.

Minor Lithology:
A few laminations and thin beds of 
dark to medium gray (N3 to N5) 
FELDSPAR QUARTZ SAND AND 
SILT with sharp bases are present in 
this core. Two in Section 5 are graded.
 
General Description:
The sediments contain open, 1-1.5 cm 
diameter burrows in the uppermost 
two sections. No other sediment-filled 
burrows are visible. mm to cm-scale 
laminations are present at Section 4, 
64-90 cm, and Section 5, 115-125 cm. 

GRAPE
density
(g/cm3)

Reflectance
(%)

(450–500 nm)

Magnetic
suscept.
(10–6 SI)
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CLAY WITH SILT and CLAY DIATOM
MIXED SEDIMENT WITH 
NANNOFOSSILS AND 
FORAMINIFERS

Major Lithologies:
This core consists of grayish olive 
(10Y 4/1) to dark gray (5Y 4/1) CLAY 
WITH SILT to CLAY DIATOM MIXED 
SEDIMENT WITH NANNOFOSSILS 
AND FORAMINIFERS. Several mm-
diameter, black (N1) charcoal 
fragments are concentrated in 
restricted intervals in Sections 1-4. 
Oval black (N1) burrows are of similar 
size, but are black due to abundant 
framboidal pyrite.

Minor Lithologies:
Thin beds and laminations of dark gray 
(N3) SAND AND SILT are distributed 
through the upper half of the core. 
Some are graded. A 2 cm thick light 
gray (N5) SILTY CLAY layer at Section 
1, 146 cm, contains charcoal and 
abundant unidentified clay-size 
acicular crystallites.

General Description:
The sediments are homogeneous to 
moderately burrowed.

GRAPE
density
(g/cm3)

Reflectance
(%)

(450–500 nm)

Magnetic
suscept.
(10–6 SI)
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SILTY CLAY WITH FORAMINIFERS

Major Lithology:
This core consists of dark gray (5Y 
4/1) to grayish olive (10Y 4/1) SILTY 
CLAY WITH FORAMINIFERS. 
Diatoms and nannofossils are also 
present in <10% quantities.  Some 
intervals are slightly to moderately 
sandy. Charcoal fragments are 
disseminated in Sections 1, 4, and 7.

Minor Lithologies:
Laminations to medium thick beds of 
dark to medium gray (N3 to N5) 
FELDSPAR QUARTZ SAND and 
GLAUCONITIC SAND WITH QUARTZ 
AND FELDSPAR are intercalated with 
the major lithology. GLAUCONITIC 
SAND WITH QUARTZ AND 
FELDSPAR forms both pure beds or is 
mixed with clay. Thicker layers are 
present in Sections 4 and 5.

General Description:
The sediments are homogeneous to 
moderately burrowed. Fish scales are 
concentrated at the base of a sand 
layer in Section 3. 

GRAPE
density
(g/cm3)

Reflectance
(%)

(450–500 nm)

Magnetic
suscept.
(10–6 SI)
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CLAY WITH SILT

Major Lithology:
This core consists of grayish olive 
(10Y 4/1) to greenish gray (5GY 4/1) 
CLAY WITH SILT. 

Minor Lithologies:
Several thin beds and laminations of 
dark gray (N3) SAND occur within the 
thicker beds in Section 1. A thin bed of 
light brown (5Y 7/3) VITRIC ASH 
occurs in Section 4.

General Description:
Two hard, cemented sandstone clasts 
or irregular horizons occur in Section 1 
and CC. A large (4 cm) gastropod was 
found in Section 5. The sediments are 
homogeneous and no distinct burrows 
are visible.

GRAPE
density
(g/cm3)

Reflectance
(%)

(450–500 nm)

Magnetic
suscept.
(10–6 SI)
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SILTY CLAY

Major Lithology:
This core consists of grayish olive 
(10Y 4/1) SILTY CLAY. Grains of 
feldspar, quartz, and rock fragments 
compose most of the silt fraction. 

Minor Lithology:
Dispersed pockets of LITHIC SAND 
composed of metamorphic rock 
fragments and mineral grains are 
common in Sections 1 and 2. A small 
(4 cm) LIMESTONE fragment 
(possibly a thin layer?) is found in 
Section 3, 30 cm.

General Description:
The sediment is homogeneously 
bioturbated. Gas expansion has 
moderately disturbed this core and 
created numerous small voids 
throughout.

GRAPE
density
(g/cm3)

Reflectance
(%)

(450–500 nm)

Magnetic
suscept.
(10–6 SI)
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CLAYEY SILT and CLAY WITH SILT

Major Lithologies:
This core consists of pale olive to light 
grayish olive (10Y 6/1 to 5Y 5/2) CLAY 
WITH SILT gradually alternating with 
olive gray to grayish olive (5Y 4/2 to 
10Y 4/1) CLAYEY SILT. Color 
changes are subtle and seem to reflect 
changes in the relative abundance of 
silt/clay.

Minor Lithologies:
A thin bed of pale olive (5Y 6/3) 
DOLOMITIC MICRITE occurs in 
Section 2, 90-102 cm.

General Description:
The sediment is homogeneously 
bioturbated. Numerous voids and 
moderate disturbance occur because 
of gas expansion throughout the core.

GRAPE
density
(g/cm3)

Reflectance
(%)

(450–500 nm)

Magnetic
suscept.
(10–6 SI)
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SILTY CLAY and CLAYEY SILT

Major Lithologies:
This core consists of olive gray to light 
grayish olive (5Y 4/2 to 10Y 5/2) SILTY 
CLAY and CLAYEY SILT. Clay content 
varies between 40% to 60%.

Minor Lithology:
A thin layer of CLAYEY QUARTZ 
SAND occurs in Section 2, 61 cm.

General Description:
The sediment is homogeneously 
bioturbated. Numerous gas expansion 
voids occur throughout the core.
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density
(g/cm3)

Reflectance
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CLAYEY SILT WITH DIATOMS, SILTY 
CLAY and CLAYEY SILT

Major Lithologies:
This core consists of SILTY CLAY and 
CLAYEY SILT. The sediment in the 
upper portion from Section 1 through 6 
is olive gray to light grayish olive (5Y 
5/2 to 10Y 5/1) CLAYEY SILT WITH 
DIATOMS.

Minor Lithology:
Section 7 through 8 contain dark 
greenish gray (5GY 4/1) CHARCOAL 
disseminated throughout SILTY CLAY.

General Description:
The sediment is homogenously 
bioturbated. The core is moderately 
disturbed and contains numerous voids 
related to gas expansion.

GRAPE
density
(g/cm3)

Reflectance
(%)

(450–500 nm)

Magnetic
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(10–6 SI)

0 1 8 10 0 20 40



 

1065

SIT
E

 1019

 

S
ec

tio
n

A
ge

C
ol

or

DescriptionStructure
Graphic
  Lith.M

et
er

D
is

tu
rb

S
am

pl
e

SITE  1019   HOLE  C    CORE  9X CORED  74.8 - 84.5   mbsf

1

2

3

4

5

CC

1

2

3

4

5

6

7

10Y
4/1

        

10Y
5/1

        

10Y
4/1

         A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA

A M

I

S

S

S

Q
ua

te
rn

ar
y

CLAYEY SILT

Major Lithology:
This core consists of grayish olive to 
light grayish olive (10Y 4/1 to 10Y 5/1) 
CLAYEY SILT. The silt fraction is 
composed mainly of quartz and feldspar 
minerals.

Minor Lithologies:
At the base of the core starting at 
Section CC, 17 cm, is a light gray (N7) 
VITRIC ASH. CHARCOAL fragments 
are abundantly disseminated throughout 
Section 1, 93-123 cm.

General Description:
The sediment is slightly bioturbated.

GRAPE
density
(g/cm3)

Reflectance
(%)

(450–500 nm)

Magnetic
suscept.
(10–6 SI)
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SILTY CLAY and CLAYEY SILT

Major Lithologies:
This core consists of light grayish olive 
to dark olive gray (10Y 5/1 to 5Y 3/2) 
SILTY CLAY and CLAYEY SILT. Clay 
content varies between 30% to 60%. 
Several horizons containing abundant 
shell fragments occur throughout the 
cored interval.

General Description:
The sediment is slightly bioturbated.

GRAPE
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Reflectance
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SILTY CLAY WITH DIATOMS and 
SILTY CLAY

Major Lithologies:
This core consists of olive gray (5Y 
4/2) SILTY CLAY WITH DIATOMS and 
grayish olive (10Y 4/1) SILTY CLAY. 
Color boundaries are gradational. 
Charcoal is common as disseminated 
fragments in Section 1, 90 cm, through 
Section 2, 90 cm.

Minor Lithology:
Section 5, 6-10 cm, contains a 
CARBONATE CONCRETION.

General Description:
The sediment is slightly bioturbated. 
Coring disturbance has fractured the 
sediment into biscuits but most 
sediment remains relatively 
undisturbed.
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DIATOM CLAY WITH SILT and CLAY 
WITH SILT AND DIATOMS

Major Lithologies:
This core consists of massive dark 
gray (5Y 4/1) DIATOM CLAY WITH 
SILT to CLAY WITH SILT AND 
DIATOMS. Organic debris, pyrite, and 
foraminifers each contribute a few 
percent to the total sediment.

General Description:
The sediment is homogeneous 
throughout. Shell fragments are 
present near the base of Section 2. 
Drilling biscuits are developed in 
Sections 2-5.
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CLAY WITH SILT AND DIATOMS

Major Lithology:
This core consists of dark gray (5Y 
4/1) grayish olive (10Y 4/1) CLAY 
WITH SILT AND DIATOMS. Small 
shell fragments are distributed through 
the core.

General Description:
The sediments are homogeneous to 
moderately burrowed. Chondrites are 
present in the Core Catcher.
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CLAY WITH MICRITE AND SILT

Major Lithology:
This core consists of dark gray (5Y 
4/1) CLAY WITH MICRITE AND SILT. 
Very small, irregular calcite grains 
(micrite) may be finely pulverized 
foraminifers. Small, mm-scale 
charcoal fragments are present in 
Section 3.

General Description:
The core is biscuited by XCB coring. 
The sediments are homogeneous to 
moderately burrowed. Many burrows 
are pyritized in Section 2.
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SITE  1019   HOLE  C    CORE  15X CORED  132.5 - 142.1   mbsf

1

2

3

4

5

6

CC

1

2

3

4

5

6

7

8

5Y
4/1

         A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA

G

G

G

G

I

M

S

S

S

Q
ua

te
rn

ar
y

CLAY WITH SILT and SILTY CLAY

Major Lithologies:
This core consists primarily of dark 
gray (5Y 4/1) CLAY WITH SILT to 
SILTY CLAY.  Shell fragments are 
distributed throughout the upper part 
of the core.  Diatoms are usually 
present in small amounts.

Minor Lithology:
Several thin beds and laminations of 
dark gray (N4) QUARTZ FELDSPAR 
SAND WITH GLAUCONITE AND 
AMPHIBOLE occur throughout the 
core. Some beds are graded and 
planar laminated.

General Description:
The core is mostly homogeneous. 
Burrows are generally rare and are 
pyritized in Section 1. 
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SITE  1019   HOLE  C    CORE  16X CORED  142.1 - 151.7   mbsf
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SILTY CLAY

Major Lithology:
This core consists primarily of grayish 
olive (10Y 4/1) to dark gray (5Y 4/1) 
SILTY CLAY. Shell fragments are 
present in the upper two sections. 

Minor Lithologies:
Several thin layers of light gray (2.5Y 
7/2) DOLOMITE occur in Sections 4 
and 5. One graded bed of FELDSPAR 
QUARTZ SAND WITH AMPHIBOLE 
AND GLAUCONITE is present in 
Section 5.
 
General Description:
The core is mostly homogeneous with 
distinct burrows only near the contact 
of Sections 4 and 5. The core contains 
numerous drilling biscuits.
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SITE  1019   HOLE  C    CORE  17X CORED  151.7 - 161.3   mbsf
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CLAYEY SILT and CLAY WITH SILT
AND DIATOMS

Major Lithologies:
This core consists of dark gray (5Y 4/1) 
to grayish olive (10Y 4/1) CLAYEY 
SILT to CLAY WITH SILT AND 
DIATOMS.  Shell fragments are 
distributed throughout the core.

General Description:
The sediments are homogeneous 
without any evidence of discrete 
burrows. This core is moderately 
disturbed, but not apparently biscuited 
as shallower cores were. 
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SITE  1019   HOLE  C    CORE  18X CORED  161.3 - 170.9   mbsf
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SILTY CLAY and CLAY WITH SILT
AND DIATOMS

Major Lithologies:
This core consists of grayish olive 
(10Y 4/1) CLAY WITH SILT AND 
DIATOMS to SILTY CLAY.  Shell 
fragments are distributed throughout 
the core.

Minor Lithology:
Two thin beds or laminations of dark 
gray (N3) SANDY SILT occur in 
Sections 2 and 3. Both contain 
feldspar, quartz, glauconite, and 
amphiboles.

General Description:
The sediments are homogeneous with 
no visible burrows. This core is 
moderately to very disturbed, but not 
biscuited. 

1 1.5 0 50 100

GRAPE
density
(g/cm3)

Magnetic
suscept.
(10–6 SI)



 

1075

SIT
E

 1019

 

S
ec

tio
n

A
ge

C
ol

or

DescriptionStructure
Graphic
  Lith.M

et
er

D
is

tu
rb

S
am

pl
e

SITE  1019   HOLE  C    CORE  19X CORED  170.9 - 180.5   mbsf
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CLAY WITH SILT AND DIATOMS

Major Lithology:
This core consists of grayish olive 
(10Y 4/1) CLAY WITH SILT AND 
DIATOMS. Shell fragments are 
distributed throughout the core.

Minor Lithologies:
Two thin, graded beds of dark gray 
(N3) SANDY SILT occur in Sections 1 
and 3. Amphiboles, glauconite, and 
charcoal each add a few % to the total 
composition.  A thin bed of light gray 
(2.5Y 7/2) MICRITE is present at 
Section 3, 50-53 cm.

General Description:
The sediments are homogeneous 
except for some distinct burrows in 
Section 3.
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SITE  1019   HOLE  C    CORE  20X CORED  180.5 - 190.1   mbsf
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CLAY WITH SILT OR DIATOMS

Major Lithology:
This core consists of dark gray (5Y 
4/1) CLAY WITH SILT OR DIATOMS. 
Shell fragments are distributed 
throughout. The upper part is 
diatomaceous and glauconitic. Vein 
structures are present in a 20-30 cm 
interval in Section 2.

General Description:
The sediments are moderately to 
highly bioturbated. The core is badly 
fractured and biscuited by XCB coring. 
Approximately 50% of the core is 
pulverized to interbiscuit slurry.
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SITE  1019   HOLE  C    CORE  21X CORED  190.1 - 199.7   mbsf
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SILTY CLAY WITH DIATOMS

Major Lithology:
This core consists of grayish olive (10Y 
4/1) to dark gray (5Y 4/1) SILTY CLAY 
WITH DIATOMS.  No structures are 
visible. Shell fragments are present in 
Sections 4, 5, and 6.

Minor Lithology:
A thin bed of light gray (5Y 7/2) 
MICRITIC CLAY occurs at the top of 
Section 6.

General Description:
The sediments are homogenized and no 
sedimentary structures are visible. The 
core is badly fractured by XCB coring 
and displays pervasive biscuiting.

GRAPE
density
(g/cm3)

Magnetic
suscept.
(10–6 SI)

0 1 0 20 30



 

1078

SIT
E

 1019

 

S
ec

tio
n

A
ge

C
ol

or

DescriptionStructure
Graphic
  Lith.M

et
er

D
is

tu
rb

S
am

pl
e

SITE  1019   HOLE  C    CORE  22X CORED  199.7 - 209.3   mbsf
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SILTY CLAY

Major Lithology:
This core consists of homogeneous 
light grayish olive to pale olive (10Y 
5/1 to 10Y 6/1) SILTY CLAY. The silt 
content is about 40% and is composed 
mainly of quartz and feldspar. Small 
intervals rich in shell fragments are 
common in the lower part of the core.

Minor Lithology:
Section 3, 45-50 cm, contains a thin 
bed of AMPHIBOLE SAND (about 
50% amphibole). 

General Description:
The sediment is homogeneous and no 
sediment structures are discernable. 
Coring has pervasively fractured most 
of the sediment into biscuits.
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SITE  1019   HOLE  C    CORE  23X CORED  209.3 - 219.0   mbsf
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SILTY CLAY

Major Lithology:
This core consists of light grayish 
olive (10Y 5/1) SILTY CLAY 
composed of about 30% quartz, 10% 
feldspar, and 60% clay.

General Description:
No discernable sediment structures 
occur in this core, although extensive 
fracturing makes recognition of 
features difficult.
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SITE  1019   HOLE  C    CORE  24X CORED  219.0 - 228.6   mbsf
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SILTY CLAY and CLAY WITH SILT 
AND DIATOMS

Major Lithologies:
This core consists of olive gray (5Y 
4/2) CLAY WITH SILT AND DIATOMS 
and grayish olive (10Y 4/1) SILTY 
CLAY. The color and compositional 
changes are gradational.

General Description:
The sediment is slightly bioturbated, 
however, extensive fracturing has 
created numerous biscuits and may 
have masked most sedimentary 
structures.  Note: Sediment from 
Section 1 is fissile and soft while the 
rest of the core is firm.
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SITE  1019   HOLE  C    CORE  25X CORED  228.6 - 238.2   mbsf
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SILTY CLAY

Major Lithology:
This core consist of grayish olive to 
light grayish olive (10Y 4/1 to 10Y 5/1) 
SILTY CLAY. Color changes are subtle 
and gradual.
 
Minor Lithology:
A MICRITE concretion about 4 cm in 
diameter occurs in Section 3, 33 cm.

General Description:
The sediment is slightly bioturbated, 
however, extensive fracturing has 
created numerous biscuits and may 
have masked most sedimentary 
structures.
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SITE  1019   HOLE  C    CORE  26X CORED  238.2 - 247.8   mbsf
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CLAY WITH SILT AND DIATOMS 
and SILTY CLAY

Major Lithologies:
This core consists of dark gray to 
medium dark gray (5Y 4/1 to N4) 
CLAY WITH SILT AND DIATOMS 
and grayish olive (10Y 4/1) SILTY 
CLAY. A thin interval showing black 
stringers of mud veins(?) occurs in 
Section 2, at about 70 cm.

General Description:
The sediment is slightly to moderately 
bioturbated, however, extensive 
fracturing has created numerous 
biscuits which masks most 
sedimentary structures.
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SITE  1019   HOLE  D    CORE  1H CORED  0.0 - 3.6   mbsf

1

2

3

CC

1

2

3

5Y
4/3

        

5Y
4/2

         AA
AA
AA
AA
AA
AA
AA
AA

A
A
A
A
A
A
A
A

AA
AA
AA
AA
AA
AA
AA
AA

M

S

Q
ua

te
rn

ar
y

DIATOM CLAY WITH SILT

Major Lithology:
This core consists of homogeneous 
olive gray to olive (5Y 4/2 to 5Y 4/3) 
DIATOM CLAY WITH SILT.

General Description:
The sediment is homogeneously 
bioturbated.
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CLAY WITH DIATOMS AND 
NANNOFOSSILS and SILTY CLAY

Major Lithologies:
This core consists of olive to olive 
gray (5Y 4/3 to 5Y 5/2) CLAY WITH 
DIATOMS AND NANNOFOSSILS and 
grayish olive (10Y 4/2) SILTY CLAY. 
An interval enriched in disseminated 
charcoal occurs between Section 4, 
64 cm, and Section 6, 140 cm. Faintly 
laminated intervals occur in Section 1, 
4, and 6.

Minor Lithologies:
Numerous thin, graded beds of SILT 
and SAND occur throughout the core. 
These beds range in color from black 
(N3) to medium dark gray (N4). An 
interval showing increased foraminifer 
content occurs in Section 2, 140 cm, 
through Section 3, 10 cm.

General Description:
The sediments show no discernable 
bioturbation.
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SILTY CLAY and SANDY SILT WITH 
CLAY

Major Lithologies:
This core consists of olive (5Y 5/3) to 
light grayish olive (10Y 5/2) SILTY 
CLAY with <10% foraminifers. 
Indistinct  laminations are present in 
Section 3, some of which contain 
abundant foraminifers. The sediment 
changes to grayish olive (10Y 4/1) 
glauconitic SANDY SILT WITH CLAY 
in Sections 6, 7, and CC.

Minor Lithology:
A graded bed of fine black (N2) SAND 
occurs at the top of Section 5.

General Description:
The sediment shows slight bioturbation 
in the sand-rich interval in the lower 
portion of the core and is 
homogeneous elsewhere.

Note: Additional material expanded 
beyond core liners in Sections 4, 5, 
and 6 is boxed seperately.
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SILTY CLAY

Major Lithology:
This core consists of grayish olive (10Y 
5/1) to dark gray SILTY CLAY. 
Glauconite and other sand-sized 
material is locally intermixed with the 
major lithology.

Minor Lithologies:
The major lithology is interbedded with 
numerous beds of dark gray (N3) to 
light grayish olive (10Y 5/1) SILTY 
GLAUCONITE SAND to FELDSPAR 
QUARTZ SAND WITH GLAUCONITE 
AND  MICA. Most layers are sharp-
based and normally graded. One, at 
the top of Section 3, is reverse graded. 
Many have been intermixed with finer 
sediments. Three pale olive (10Y 6/1) 
to very light gray (10Y 7/1) beds of 
DOLOSTONE occur in Sections 3, 5, 
and 7.

General Description:
The core is moderately disturbed by 
coring and slightly bioturbated in the 
upper half.
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G

FELDSPAR QUARTZ SAND WITH 
GLAUCONITE AND AMPHIBOLES 
and CLAY WITH NANNOFOSSILS, 
SILT, AND DIATOMS

Major Lithologies:
This core consists of very disturbed 
gray to dark gray (N5 to N4) 
FELDSPAR QUARTZ SAND WITH 
GLAUCONITE AND AMPHIBOLES 
overlain by dark gray to gray (5Y 4/1 to 
5Y 5/1) CLAY WITH 
NANNOFOSSILS, SILT, AND 
DIATOMS.

General Description:
The core was recovered and extracted 
in very poor condition. Sections 3 
through CC are extremely disturbed.
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SILTY CLAY and SILTY CLAY WITH 
DIATOMS

Major Lithologies:
This core consists of light grayish olive 
(10Y 5/1) to dark gray (5Y 4/1) SILTY 
CLAY to SILTY CLAY WITH 
DIATOMS.

Minor Lithologies:
Several thin beds and laminations of 
very fine to fine-grained, grayish olive 
(10Y 4/1) SAND WITH GLAUCONITE 
are present in Sections 2, 3, and 4.  A 
thin bed of light olive gray (5Y 6/2) 
DOLOMITE WITH CLAY is present in 
Section 4.

General Description:
The sediments are homogeneous to 
slightly bioturbated. The core is 
moderately disturbed by coring.
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SITE  1019   HOLE  D    CORE  7H CORED  51.1 - 60.6   mbsf
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SILTY CLAY and CLAY WITH 
NANNOFOSSILS AND SILT

Major Lithologies:
This core consists of dark gray (5Y 4/1) 
SILTY CLAY and grayish olive (10Y 
4/1) CLAY WITH NANNOFOSSILS 
AND SILT. Shell fragments are present 
in the sediment in Sections 2, 3, and 4.

Minor Lithology:
Two small SAND pods are present 
near the top of Section 7.

General Description:
The sediment is homogeneous with no 
distinct burrows.

Note: Material expanded beyond core 
liners in Sections 4 and 5 is boxed 
separately.
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SITE  1019   HOLE  D    CORE  8X CORED  60.6 - 70.1   mbsf
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CLAY WITH SILT

Major Lithology:
This core consists primarily of olive 
gray (5Y 5/2) to light grayish olive (10Y 
4/1) CLAY WITH SILT. Shell 
fragments are incorporated in the 
sediment.

Minor Lithologies:
A thin, graded bed of dark gray (N4) 
CLAYEY SILT WITH DIATOMS occurs 
near the top of Section 3. A 2 cm thick 
interval of mm-scale laminations 
occurs at Section 3, 94 cm. They are 
composed of olive (5Y 4/4) and black 
(N1) DIATOM OOZE.

General Description:
The core is moderately disturbed by 
coring and extraction. The sediments 
are homogeneous to slightly 
bioturbated.
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SITE  1019   HOLE  D    CORE  9X CORED  70.1 - 79.6   mbsf
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DIATOM CLAY AND SILT and CLAY
WITH SILT AND DIATOMS

Major Lithologies:
This core consists of grayish olive 
(10Y 4.1) to dark gray (5Y 4/1) 
DIATOM CLAY AND SILT to CLAY 
WITH SILT AND DIATOMS. Shell 
fragments are distributed through 
Sections 1 to 4. Charcoal fragments 
are present in Section 5.

General Description:
The sediments are homogeneous to 
intensely bioturbated. Burrows are 
pyritized in Section 4. The core was 
recovered with moderate disturbance. 
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SITE  1019   HOLE  D    CORE  10X CORED  79.6 - 89.2   mbsf
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SILTY CLAY WITH DIATOMS

Major Lithology:
This core consists of massive grayish 
olive (10Y 4/1) to dark gray (5Y 4/1) 
SILTY CLAY WITH DIATOMS.

General Description:
The sediments are entirely 
homogeneous without any detectable 
sedimentary features. The core is 
moderately disturbed.
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SITE  1019   HOLE  D    CORE  11X CORED  89.2 - 98.9   mbsf
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DIATOM SILTY CLAY and CLAY
WITH SILT AND DIATOMS

Major Lithologies:
This core consists of dark gray (5Y 
4/1) to grayish olive (10Y 4/1) 
DIATOM SILTY CLAY to CLAY WITH 
SILT AND DIATOMS. A few shell 
fragments are scattered throughout 
the core.

General Description:
The sediments are homogeneous with 
no evidence of distinct burrows. The 
core is broken and biscuited by XCB 
coring. 
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SITE  1019   HOLE  D    CORE  12X CORED  98.9 - 108.5   mbsf
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CLAYEY SILT and SILTY CLAY

Major Lithologies:
This core consists of dark gray (5Y 4/1) 
CLAYEY SILT to SILTY CLAY. Some 
charcoal is present at the top of 
Section 1.

General Description:
The core is badly disturbed by XCB 
coring and no sedimentary features are 
visible except for burrows at the top of 
Section 2.
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SITE  1019   HOLE  D    CORE  13X CORED  108.5 - 118.1   mbsf
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SILTY CLAY

Major Lithology:
This core consists of dark gray (5Y 
4/1) SILTY CLAY. Minor amounts of 
foraminifers, diatoms, and 
nannofossils are also present.

General Description:
The sediment is homogeneously 
bioturbated.
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SITE  1019   HOLE  D    CORE  14X CORED  118.1 - 127.7   mbsf

1

2

3

4

5

6

7

CC

1

2

3

4

5

6

7

8

9

10Y
4/1
To

10Y
5/2

         

10Y
4/2
To

10Y
5/2

         

5Y
5/2         

A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A

AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA

A
A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A

AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAAA
A
AA
AA
AA
AA

C

C

P

M

S

S

Q
ua

te
rn

ar
y

SILTY CLAY and DIATOM CLAY 
WITH SILT

Major Lithologies:
This core consists of grayish olive to 
light grayish olive (10Y 4/1 to 10Y 5/2) 
SILTY CLAY and olive gray (5Y 5/2) 
DIATOM CLAY WITH SILT. Color 
changes are gradual.

Minor Lithologies:
Thin, graded beds of SAND occur in 
Section 3, 23-26 cm, Section 4, 123-125 
cm, and Section 5, 124-126 cm.

General Description:
The sediment is slightly bioturbated.

GRAPE
density
(g/cm3)

Magnetic
suscept.
(10–6 SI)

1.5 0 20 401.75



 

1095

SIT
E

 1019

 

S
ec

tio
n

A
ge

C
ol

or

DescriptionStructure
Graphic
  Lith.M

et
er

D
is

tu
rb

S
am

pl
e

SITE  1019   HOLE  D    CORE  15X CORED  127.7 - 137.3   mbsf
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CLAY WITH SILT AND DIATOMS

Major Lithology:
This core consists of light grayish olive 
(10Y 5/1) CLAY WITH SILT AND 
DIATOMS. Small pods of shell 
fragments are abundantly 
disseminated throughout Sections 3 
and 4.

Minor Lithologies:
Section 4, 42-49 cm, contains a dark 
gray (N3) QUARTZ AMPHIBOLE 
SAND layer showing thin glauconitic 
laminations.

General Description:
The sediment is homogeneously 
bioturbated.
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SITE  1019   HOLE  D    CORE  16X CORED  137.3 - 146.9   mbsf
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SILTY CLAY WITH DIATOMS

Major Lithology:
This core consists of olive gray to light 
grayish olive (5Y 5/2 to 10Y 5/1) 
SILTY CLAY WITH DIATOMS. 
Several darker bands of grayish olive 
(10Y 4/1) sediment also occur 
gradationally throughout the core.

Minor Lithology:
A thin band of light olive gray (5Y 6/2) 
MICRITE is found in Section 5, 60-62 
cm.

General Description:
The sediment is slightly bioturbated. 
Small fractures that are nearly 
perpendicular to the bedding are 
common.

GRAPE
density
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Magnetic
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(10–6 SI)
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SILTY CLAY WITH DIATOMS

Major Lithology:
The sediment from this core is grayish 
olive (10Y 4/1) SILTY CLAY WITH 
DIATOMS.

Note: There is NO STRATIGRAPHIC 
ORDER to the sediment in this core. 
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SILTY CLAY and CLAY WITH 
DIATOMS AND SILT

Major Lithologies:
This core consists of light grayish olive 
(10Y 5/2) SILTY CLAY and olive gray 
(5Y 4/2) CLAY WITH DIATOMS AND 
SILT. Black color mottles (charcoal?) 
occur in the upper half of the core.

Minor Lithology:
Section 2, 130 cm, and Section 4, 68 
cm, contain thin beds of SILTY SAND.

General Description:
The sediments are slightly to 
moderately bioturbated in the upper 
half of the core and homogeneously 
bioturbated in the lower portion.
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SILTY CLAY WITH DIATOMS

Major Lithology:
This core consists of grayish olive 
(10Y 4/1) SILTY CLAY WITH 
DIATOMS.

Minor Lithology:
Thin intervals of black AMPHIBOLE 
QUARTZ SAND occur in Section 5, 
15-16 cm, and Section 6, 103-107 cm.

General Description:
The sediment is slightly bioturbated, 
however, the sediments are 
moderately fractured into biscuits 
which masks most sedimentary 
structure.

GRAPE
density
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Magnetic
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SILTY CLAY and DIATOM CLAY 
WITH SILT

Major Lithologies:
This core consists of light grayish olive 
to medium dark gray (10Y 5/1 to N4) 
SILTY CLAY and gray (5Y 5/1) 
DIATOM CLAY WITH SILT. Color 
changes are gradational. 

General Description:
The sediment is moderately bioturbated 
with small, very dark gray, 
predominately subparallel burrows.
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CLAY WITH SILT AND DIATOMS and 
 SILTY CLAY

Major Lithologies:
This core consists of light grayish olive 
to grayish olive (10Y 5/1 to 10Y 4/1) 
SILTY CLAY and dark gray (5Y 4/1) 
CLAY WITH SILT AND DIATOMS.

Minor Lithology:
A thin bed of pale olive (5Y 6/3) 
MICRITE occurs in Section 3, 57-61 cm.

General Description:
The sediment is moderately bioturbated.

Note: The stratigraphy of sediment from 
Section 1 is unknown.
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SILTY CLAY WITH DIATOMS

Major Lithology:
This core consists of grayish olive to 
light grayish olive (10Y 4/2 to 10Y 5/2) 
SILTY CLAY WITH DIATOMS.

Minor Lithology:
A thin bed of medium dark gray (N4) 
FINE SAND occurs in Section 4, 78-82 
cm.

General Description:
The sediment is slightly bioturbated 
mainly by small, subhorizontal burrows. 

GRAPE
density
(g/cm3)

Magnetic
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SILTY CLAY

Major Lithology:
This core consists of grayish olive 
(10Y 4/1) SILTY CLAY.

Minor Lithologies:
Section 5, 6-9 cm, contains a thin bed 
of black QUARTZ AMPHIBOLE 
SAND. In Section CC, 1-8 cm, is 
medium gray (N5) SILTY CLAY WITH 
PYRITE.

General Description:
The sediment is slightly bioturbated.
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CLAY WITH DIATOMS AND SILT

Major Lithology:
This core consists of olive gray (5Y 
5/2 to 5Y 4/2) CLAY WITH DIATOMS 
AND SILT. Small pods of shell 
fragments occur in Sections 6, and 
CC.

General Description:
The sediment is predominantly 
homogeneous but the core is 
extensively fractured into biscuits and 
most structural features are difficult to 
discern.

Note: Material in Sections 1 and 2 is 
recovered from rig floor. The 
stratigraphic order or orientation is 
unknown.
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DIATOM CLAY WITH SILT AND  
FORAMINIFERS

Major Lithology:
This core consists of olive (5Y 4/3 to 
5Y 5/3) DIATOM CLAY WITH SILT 
AND FORAMINIFERS. Diatom 
preservation is best in the uppermost 
section.

General Description:
Abundant open burrows are present in 
Section 1 and one at the top of 
Section 3.
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CLAY WITH SILT, NANNOFOSSILS, 
AND DIATOMS

Major Lithology:
This core consists primarily of grayish 
olive (10Y 4/1) to olive gray (5Y 5/2) 
CLAY WITH SILT, NANNOFOSSILS, 
AND DIATOMS. Macroscopic pieces 
of charcoal, shell fragments, and 
pyritized burrows are present in the 
sediment.

Minor Lithology:
Dark to medium gray (N3 to N5) 
FELDSPAR QUARTZ SAND AND 
SILT are intercalated throughout the 
core as laminations and thin graded 
beds. Two thin beds in Section 4 are 
distinctly lighter gray and contain 
unidentified acicular grains.

General Description:
The sediments are slightly burrowed 
throughout, and include Chondrites 
and pyritized mm-scale burrows.

Note: Expanded material from Section 
7 was boxed separately.
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Reflectance
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SILTY CLAY and SANDY SILT WITH 
CLAY

Major Lithologies:
This core consists of grayish olive (10Y 
4/1) SILTY CLAY and dark grayish 
olive (10Y 3/1) SANDY SILT WITH 
CLAY. Foraminifers and glauconite are 
common in the coarser intervals.

Minor Lithologies:
Several laminations and thin beds of 
dark greenish gray (5GY 3/1) 
GLAUCONITIC SAND are present in 
Sections 5 to 7.  A 2-cm thick, 
moderately indurated bed of pale olive 
(10Y 6/2) DOLOMITE is present at 
Section 5, 36 cm.

General Description:
The sediments are homogeneous to 
moderately burrowed in the lower half 
of the core.

Note: Expanded material from Sections 
2, 3, 4, and 5 was boxed separately.
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SANDY GLAUCONITIC SILT WITH
CLAY and SILTY CLAY

Major Lithologies:
This core consists of dark gray (5Y 4/1) 
to light grayish olive (10Y 5/1) SANDY 
GLAUCONITIC SILT WITH CLAY in 
the upper half of the core and dark 
gray (5Y 4/1) to grayish olive (10Y 4/1) 
SILTY CLAY in the lower half of the 
core. 

Minor Lithologies:
Most sand is intermixed with silt and 
clay, but a few discrete, graded beds of 
dark gray (N3) FELDSPAR QUARTZ 
SAND WITH GLAUCONITE AND 
MICA are present. Two thin beds of 
light gray (5Y 7/2), moderately 
indurated DOLOSTONE occur in 
Section 4 and 6.

General Description:
Bioturbation is moderate in the upper 
half and slight to undetectable in the 
lower half of the core. 
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SILTY CLAY, CLAY WITH SILT and 
CLAY-SILT-SAND

Major Lithologies:
This core consists predominantly of 
grayish olive (10Y 4/1) SILTY CLAY to 
CLAY WITH SILT. Below Section 4, 
the core is greatly disturbed and 
consists of a mixture of CLAY-SILT-
SAND.

Minor Lithology:
Several thin beds of dark gray (N3), 
fine-grained SAND are present in the 
lower part of the SILTY CLAY to CLAY 
WITH SILT interval.

General Description:
The core is badly disturbed in the lower 
half. The upper half is in fairly good 
condition and distinctly preserves 
burrows and thin beds.
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CLAYEY SILT and SILTY CLAY

Major Lithologies:
This core consists of grayish olive 
(10Y 4/1) to light grayish olive (10Y 
5/1) CLAYEY SILT to SILTY CLAY. 

Minor Lithologies:
One graded bed and two horizontal 
pods of dark gray (N3) FELDSPAR 
QUARTZ SAND WITH 
GLAUCONITE, MICA, AND 
AMPHIBOLE occur in Sections 2, 3, 
and 4. A 20-cm thick bed of light olive 
gray (5Y 6/2), moderately cemented 
DOLOSTONE is present in the lower 
part of Section 3.

General Description:
This core displays moderate 
bioturbation (Chondrites?) at subtle 
color changes. Otherwise, it is 
homogeneous.
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SILTY CLAY and CLAYEY SILT

Major Lithologies:
This core consists of grayish olive 
(10Y 4/1) to dark gray (5Y 4/1) SILTY 
CLAY to CLAYEY SILT.

Minor Lithologies:
A thin layer of hard, well-cemented, 
very light gray (N7) SANDSTONE is 
at the top of the core and may be 
slough from uphole. A thin bed of dark 
gray (N3) SAND WITH AMPHIBOLE 
AND GLAUCONITE is present in 
Section 4.

General Description:
The sediments are entirely 
homogeneous, except for the sandy 
layer in Section 7. 

Note: Section 1 was disturbed during 
coring and has an uncertain 
stratigraphy.
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CLAY WITH SILT

Major Lithology:
This core consists of light grayish olive 
(10Y 4/1) to dark gray (5Y 4/1) CLAY 
WITH SILT. Shell fragments and minor 
fish scales and wood fragments are 
distributed throughout the core.

Minor Lithologies:
Several thick laminations of pale 
yellow (5Y 7/4) DIATOM OOZE occur 
in Sections 3, 4, and 5. mm-scale 
laminations of olive (5Y 4/4) and black 
(N1) DIATOM OOZE also occur at 
Section 2, 54-58 cm. A graded bed of 
SILT is present near the base of 
Section 1.

General Description:
The core displays no evidence of 
bioturbation.
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DIATOM CLAY WITH SILT and CLAY 
WITH SILT AND DIATOMS

Major Lithologies:
This core consists of dark gray (5Y 4/1) 
to light grayish olive (10Y 5/1) DIATOM 
CLAY WITH SILT to CLAY WITH SILT 
AND DIATOMS. Shell fragments are 
present in Section 3. 

General Description:
The core is slightly to moderately 
bioturbated.  The burrows in Section 3 
are very distinct due to their 
pyritization.
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SILTY CLAY and CLAYEY SILT

Major Lithologies:
This core consists of homogeneous 
dark gray (5Y 4/1) to light grayish olive 
(10Y 5/1) SILTY CLAY to CLAYEY 
SILT. Shell fragments are distributed 
throughout the core.

Minor Lithology:
A very light gray (N7) VITRIC ASH is 
present in Section 1, 33-60 cm.

General Description:
The core liner of this core was badly 
damaged. Section 1 was crushed, 
greatly disturbing the position of 
sediment, especially in the upper half.
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SILTY CLAY WITH DIATOMS and 
SILTY CLAY

Major Lithologies:
This core consists of dark gray (5Y 4/1) 
SILTY CLAY WITH DIATOMS and 
grayish olive (10Y 4/1) SILTY CLAY. 
Shell fragments are distributed 
throughout.

General Description:
The core is moderately to intensely 
bioturbated. Burrows are distinctly 
black and pyritized in Section 3 and 
include a few with diameter >1 cm.
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SILTY CLAY

Major Lithology:
This core consists of grayish olive to 
light grayish olive (10Y 4/1 to 10Y 5/1) 
SILTY CLAY. Color change is subtle 
and gradual.

General Description:
The sediment is slightly bioturbated.
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Porcellanite

SB6

Biogenic pelagic sediments
Calcareous

Foraminiferal 
ooze

Nannofossil 
ooze

Nanno-foram or
foram-nanno ooze

Nannofossil 
chalk

Foraminiferal 
chalk

Calcareous
chalk Limestone

Shale (fissile)

Breccia

Sandy clay/
clayey sand

Silty clay/
clayey silt

Clay/claystone Sand/silt/clay

Gravel Conglomerate

Siliciclastic sediments

Symbol for component of
intermediate abundance

Symbol for
most abundant 
component

Symbol for
least abundant 

component

Siliceous

Radiolarian
ooze

Diatom
ooze

Diatom-radiolarian
or siliceous ooze

SR3SR2SR1

T9T8

Silty sand/
sandy silt

Silt/
siltstone

Sand/
sandstone

T1 T3

T5 T6 T7

CB3CB2CB1

CB6CB5

Calcareous 
ooze

CB4

Nanno-foram or
foram-nanno chalk

CB9CB8CB7

Volcanic lapilliVolcanic ash/tuff Volcanic breccia

V3V2V1

Chemical and other sediments 
GypsumDolomite Coal

E4E3SR7

Special rock types 
MetamorphicBasic igneous Acid igneous

SR6SR5SR4

Chert

SB7

Spiculite

SB8

T4

SB1 SB2 SB3 Volcaniclastic sediments

Key to symbols used in the “Graphic Lithology” column on the core description sheets.



Sedimentary structures cont.Drilling disturbance
symbols

Soft sediments

Hard sediments

Slightly fractured

Moderately fractured

Highly fragmented

Drilling breccia

Slightly disturbed

Moderately disturbed

Highly disturbed

Soupy

F Fining-upward sequence

Planar laminae

Wedge-planar laminae/beds

Graded bedding (normal)

Gradational contact

Scoured, sharp contact

Sharp contact

Graded bedding (reversed)

Thick color bands
(sharp contact)
Thick color bands
(gradational contact)

Medium color bands
(sharp contact)

Medium color bands
(gradational contact)

Thin color bands
(sharp contact)

Thin color bands
(gradational contact)

Laminations (mm scale)

Individual thick color band

Individual medium color band

Individual thin color band

Individual lamination

Convoluted/contorted bedding

Wavy lamination

Cross bedding

Graded interval, normal

Cross laminae

Flaser bedding

Cross stratification

Interval over which primary
sedimentary structure occur

Veins

Water escape structure

Scour

Burrows, common
(30%–60% surface area)

Burrows, abundant
(>60% surface area)

Discrete Zoophycos
   trace fossil

Other bivalves

Shell fragments

Burrows, rare
(<30% surface area)

Discrete Chondrites
trace fossil

Sagarites sponge

Gastropods

Wood framents

Fish debris

Microfault (normal)

Microfault (thrust)

Slump blocks or slump folds

Contorted slump

Isolated mud clasts

P

P Pyrite nodule/concretion

Disseminated pyrite

Fracture

Macrofault

Probable compaction
fracture

Color mottles

Totally fractured

Dolomite nodule/concretion

Isolated pebbles/cobbles

Vein structures

Disseminated dolomite

Glauconite

Concretions/nodules

Barite nodule/concretion

Disseminated barite

Calcite nodule/concretion

Carbonate nodule/concretion

Chert nodule/concretion

Ash/pumice pods

Ash layer

D

G

Ba

Ba

Ca

C

Ch

A

A

Sedimentary structures

Scoured contact with
graded bed

Key to symbols used in the “Structures” column on the core description sheets.
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