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Hemipelagic sediments at top overlying a seqience of coarse tephras and a pumice-rich volcaniclastic turbidite sand.

Hole 340-U1398A-1H Section 1, Top of Section: 0.0 CSF-A (m)
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Massive, part of pumiceous volcaniclastic turbidite

Hole 340-U1398A-1H Section 2, Top of Section: 1.5 CSF-A (m)
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Massive volcaniclastic turbidite continued from 1H2A

Hole 340-U1398A-1H Section CC, Top of Section: 2.58 CSF-A (m)
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Pumice-bearing volcaniclastic sand (turbidite). Pumice clasts up to 40 mm. Massive.

Hole 340-U1398A-2H Section 1, Top of Section: 2.7 CSF-A (m)
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Hole 340-U1398A-2H Section 2, Top of Section: 4.2 CSF-A (m)
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Hole 340-U1398A-2H Section 4, Top of Section: 7.2 CSF-A (m)
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Hole 340-U1398A-5H Section 3, Top of Section: 34.5 CSF-A (m)
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Hemipelagic clay with moderate bioturbation.

Hole 340-U1398A-5H Section 4, Top of Section: 36.0 CSF-A (m)

G
ra

di
ng

 ty
pe

15



La
te

 P
le

is
to

ce
ne

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

37.85

37.80

37.75

37.70

37.65

37.60

37.55

37.50

37.45

37.40

37.35

37.30

37.25

37.20

37.15

37.10

37.05

37.00

36.95

36.90

36.85

36.80

36.75

36.70

36.65

36.60

36.55

36.50

36.45

36.40

S
hi

pb
oa

rd
sa

m
pl

es

A
ge

Magnetic
susceptibility

(SI)

60
00

40
00

20
00

0

GRA
bulk density

(g/cm3)

3210C
ob

bl
es

P
eb

bl
es

G
ra

nu
le

s

V
er

y 
co

ar
se

 s
an

d
C

oa
rs

e 
sa

nd

M
ed

iu
m

 s
an

d

F
in

e 
m

ed
iu

m
 s

an
d

F
in

e 
sa

nd

F
in

e 
m

ud

S
ilt

-f
in

e 
m

ud

V
er

y 
fin

e 
m

ud

Grain size
of graded layers

(top, base)

H
ig

h

M
od

er
at

e

R
ar

e

A
bs

en
t

Matrix
alteration
intensity

M
at

rix
 s

or
tin

g

C
ob

bl
es

P
eb

bl
es

G
ra

nu
le

s

V
er

y 
co

ar
se

 s
an

d
C

oa
rs

e 
sa

nd

M
ed

iu
m

 s
an

d

F
in

e 
m

ed
iu

m
 s

an
d

F
in

e 
sa

nd

F
in

e 
m

ud

S
ilt

-f
in

e 
m

ud

V
er

y 
fin

e 
m

ud

MAJ lith
and MIN lith
grain size

M
at

rix
 ty

pe
 %

P
eb

bl
es

 o
r 

co
ar

se
r

G
ra

nu
le

s
V

er
y 

co
ar

se
 s

an
d

C
oa

rs
e 

sa
nd

M
ed

iu
m

 s
an

d
F

in
e 

m
ed

iu
m

 s
an

d
F

in
e 

sa
nd

V
er

y 
fin

e 
sa

nd
S

ilt
-f

in
e 

sa
nd

F
in

e 
m

ud
Graphic log -

Average grain size
matrix sediment

Graphic
lithology

Core
imageD

ril
lin

g 
di

st
ur

ba
nc

e

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 C

S
F

-A
 (

m
)

Two normally graded volcaniclastic sand/gravel deposits. The normal grading is present in the abundant pumice clasts. Base of unit is a massive volcaniclastic sand deposit with pumice
granules.

Hole 340-U1398A-5H Section 5, Top of Section: 36.37 CSF-A (m)
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Normally graded volcaniclastic sand with pumice clasts displaying the normal gradation overlying a massive volcaniclastic sand unit.

Hole 340-U1398A-5H Section 6, Top of Section: 37.87 CSF-A (m)
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Volcaniclastic gravel composed of pumice clasts. PAL sample from base.

Hole 340-U1398A-5H Section CC, Top of Section: 38.67 CSF-A (m)
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Massive pebble-sized pumiceous unit underlying sand layer at the top, and sandy turbidite intercalating hemipelagic calays.

Hole 340-U1398A-6H Section 1, Top of Section: 38.7 CSF-A (m)
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Basal part of turbidite at the top, successive multiple tephra or turbidites at the middle and two thin turbidites at bottom, interlayering hemipelagic clays.

Hole 340-U1398A-6H Section 2, Top of Section: 40.22 CSF-A (m)
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Hemipelagic clay interlayered with volcaniclastic sand. Two of the volcaniclastic layers are mixed with bioclastic sand. Several tephra beds are found throughout the sample.

Hole 340-U1398A-6H Section 3, Top of Section: 41.74 CSF-A (m)
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Interbedded hemipelagic mud and turbidites

Hole 340-U1398A-6H Section 4, Top of Section: 43.25 CSF-A (m)
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Mixed volcaniclastic/bioclastic sand layer containing a diffuse ash layer from 21-28cm. Base of section is hemipelagic clay.

Hole 340-U1398A-6H Section 5, Top of Section: 44.72 CSF-A (m)
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Volcaniclastic sand intercalated with hemipelagic clay. The clay may be clasts not actual layers.

Hole 340-U1398A-6H Section CC, Top of Section: 45.52 CSF-A (m)
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Volcaniclastic/bioclastic turbidites interlayered with hemipelagic clay.

Hole 340-U1398A-7H Section 1, Top of Section: 45.6 CSF-A (m)
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At least three volcanic/bioclastic turbidites

Hole 340-U1398A-7H Section 2, Top of Section: 47.1 CSF-A (m)
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Series of normally graded volcaniclastic units interlayered with hemipelagic clay. Base is a mixed volcaniclastic/bioclastic sand.

Hole 340-U1398A-7H Section 3, Top of Section: 48.6 CSF-A (m)
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Volcaniclastic sand with abundant pumice clasts.

Hole 340-U1398A-7H Section 4, Top of Section: 50.1 CSF-A (m)
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Massive pumiceous volcaniclastic sand/granule

Hole 340-U1398A-8H Section 1, Top of Section: 50.9 CSF-A (m)
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Hole 340-U1398A-8H Section 4, Top of Section: 55.4 CSF-A (m)
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Hole 340-U1398A-8H Section 5, Top of Section: 56.9 CSF-A (m)
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Volcaniclastic sand units interlayered with hemipelagic clay. Several volcaniclastic sand exhibit normal grading.

Hole 340-U1398A-8H Section 6, Top of Section: 58.4 CSF-A (m)
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Hemipelagic clay interlayered with fine-grained volcaniclastic units.

Hole 340-U1398A-8H Section 7, Top of Section: 59.81 CSF-A (m)
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Two volcaniclastic sand layers interlayered with hemipelagic clay.

Hole 340-U1398A-8H Section CC, Top of Section: 60.4 CSF-A (m)
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Hemipelagic sediment interlayering with volcaniclastic sand layers with pumice and mud clasts, and a tephra layer.

Hole 340-U1398A-9H Section 1, Top of Section: 60.4 CSF-A (m)
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Volcaniclastic turbidite with a portion of color-banding underlying hemipelagic sediment.

Hole 340-U1398A-9H Section 2, Top of Section: 61.9 CSF-A (m)
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Multiple tephra and turbidite layers intecalating with hemipelagic clays.

Hole 340-U1398A-9H Section 3, Top of Section: 63.4 CSF-A (m)
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Hemipelagic clay interlayered with abundant volcaniclastic tephra layers, many of which exhibit normal grading.

Hole 340-U1398A-9H Section 4, Top of Section: 64.9 CSF-A (m)
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Hemipelagic clay with abundant volcaniclastic tephra layers, many exhibiting normal grading.

Hole 340-U1398A-9H Section 5, Top of Section: 66.35 CSF-A (m)
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Hemipelagic clay interlayered with abundant volcaniclastic tephra layers, many of which exhibit normal grading.

Hole 340-U1398A-9H Section 6, Top of Section: 67.84 CSF-A (m)
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Upper part of this section is hemiplelagic clay and the lower is a top of pumiceous turbidite.

Hole 340-U1398A-10H Section 1, Top of Section: 69.9 CSF-A (m)
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Lower part of volcaniclastic turbidite on hemipelagic clay.

Hole 340-U1398A-10H Section 2, Top of Section: 71.4 CSF-A (m)
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Hemipelagic clay interlayered with three tephra layers.

Hole 340-U1398A-10H Section 3, Top of Section: 72.87 CSF-A (m)
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Hemipelagic clay interlayered with volcaniclastic sand units, many exhibiting normal grading.

Hole 340-U1398A-10H Section 4, Top of Section: 74.34 CSF-A (m)
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Volcaniclastic sand units, many normally graded, interlayered with hemipelagic clay.

Hole 340-U1398A-10H Section 5, Top of Section: 75.84 CSF-A (m)
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Volcaniclastic sand units, many displaying normal grading, interlayered with hemipelagic clay.

Hole 340-U1398A-10H Section 6, Top of Section: 77.31 CSF-A (m)
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Hemipelagic clay interlayered with volcaniclastic sand units.

Hole 340-U1398A-10H Section 7, Top of Section: 78.81 CSF-A (m)
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Calcareous sand overlying hemipelagic clay. PAL sample from base.

Hole 340-U1398A-10H Section CC, Top of Section: 79.76 CSF-A (m)
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Succession of pumiceous sand layers with gradings. The lower most is characterized by pebble sized pumice.

Hole 340-U1398A-11H Section 1, Top of Section: 79.4 CSF-A (m)
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Graded massive pumiceous with potions of clast concentration. In the bottom of this section the sorting is very poor.

Hole 340-U1398A-11H Section 2, Top of Section: 80.9 CSF-A (m)
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Massive pumiceous turbidite on hemipelagic clay.

Hole 340-U1398A-11H Section 3, Top of Section: 82.37 CSF-A (m)
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Hemipelagic clay interlayered with abundant volcaniclastic sand units, many displaying normal grading.

Hole 340-U1398A-11H Section 4, Top of Section: 83.86 CSF-A (m)
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Volcaniclastic sand units, one with abundant pumice clasts.

Hole 340-U1398A-11H Section 5, Top of Section: 85.32 CSF-A (m)
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Volcaniclastic sand, many displaying normal grading, interlayered with hemipelagic clay.

Hole 340-U1398A-11H Section 6, Top of Section: 86.78 CSF-A (m)
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Hemipelagic clay interlayered with abundant volcaniclastic sand units, many displaying normal grading.

Hole 340-U1398A-11H Section 7, Top of Section: 88.25 CSF-A (m)

G
ra

di
ng

 ty
pe

57



La
te

 P
le

is
to

ce
n

e

0

10

20

3089.35

89.30

89.25

89.20

89.15

89.10

S
hi

pb
oa

rd
sa

m
pl

es

A
ge

Magnetic
susceptibility

(SI)

60
00

40
00

20
00

0

GRA
bulk density

(g/cm3)

3210C
ob

bl
es

P
eb

bl
es

G
ra

nu
le

s

V
er

y 
co

ar
se

 s
an

d
C

oa
rs

e 
sa

nd

M
ed

iu
m

 s
an

d

F
in

e 
m

ed
iu

m
 s

an
d

F
in

e 
sa

nd

F
in

e 
m

ud

S
ilt

-f
in

e 
m

ud

V
er

y 
fin

e 
m

ud

Grain size
of graded layers

(top, base)

H
ig

h

M
od

er
at

e

R
ar

e

A
bs

en
t

Matrix
alteration
intensity

M
at

rix
 s

or
tin

g

C
ob

bl
es

P
eb

bl
es

G
ra

nu
le

s

V
er

y 
co

ar
se

 s
an

d
C

oa
rs

e 
sa

nd

M
ed

iu
m

 s
an

d

F
in

e 
m

ed
iu

m
 s

an
d

F
in

e 
sa

nd

F
in

e 
m

ud

S
ilt

-f
in

e 
m

ud

V
er

y 
fin

e 
m

ud

MAJ lith
and MIN lith
grain size

M
at

rix
 ty

pe
 %

P
eb

bl
es

 o
r 

co
ar

se
r

G
ra

nu
le

s
V

er
y 

co
ar

se
 s

an
d

C
oa

rs
e 

sa
nd

M
ed

iu
m

 s
an

d
F

in
e 

m
ed

iu
m

 s
an

d
F

in
e 

sa
nd

V
er

y 
fin

e 
sa

nd
S

ilt
-f

in
e 

sa
nd

F
in

e 
m

ud
Graphic log -

Average grain size
matrix sediment

Graphic
lithology

Core
imageD

ril
lin

g 
di

st
ur

ba
nc

e

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 C

S
F

-A
 (

m
)

Hemipelagic clay. PAL from base.

Hole 340-U1398A-11H Section CC, Top of Section: 89.05 CSF-A (m)
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Hemipelagic sediments interbedded with several thin ash and volcaniclastic sands (probably thicker tephras).

Hole 340-U1398A-12H Section 1, Top of Section: 88.9 CSF-A (m)
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More than 1 m thick volcaniclastic turbidite capped with hemipelagite

Hole 340-U1398A-12H Section 2, Top of Section: 90.41 CSF-A (m)
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Thick volcaniclastic sand unit (turbidite) overlying thin hemipelagic sediment.

Hole 340-U1398A-12H Section 3, Top of Section: 91.87 CSF-A (m)
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Hole 340-U1398A-12H Section 4, Top of Section: 93.33 CSF-A (m)
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Volcaniclastic sand unit, rich in crystals.

Hole 340-U1398A-12H Section 5, Top of Section: 94.12 CSF-A (m)
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Volcaniclastic turbidite containing pumice and sediment clasts

Hole 340-U1398A-12H Section 6, Top of Section: 94.7 CSF-A (m)
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Coarse volcaniclastic sand with few pumice clasts up to 20 mm.

Hole 340-U1398A-12H Section CC, Top of Section: 96.06 CSF-A (m)
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Part of thick volcaniclastic turbidite

Hole 340-U1398A-13H Section 1, Top of Section: 96.1 CSF-A (m)
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Hemipelagic sediments with several thin ashfall layers. top 30 cm is a base unit of volcaniclastic turbidite

Hole 340-U1398A-13H Section 6, Top of Section: 103.5 CSF-A (m)
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Hemipelagic sediment with a single ash layer

Hole 340-U1398A-13H Section 7, Top of Section: 104.95 CSF-A (m)
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Hemipelagic sediment

Hole 340-U1398A-13H Section CC, Top of Section: 105.59 CSF-A (m)
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Hole 340-U1398A-22X Section CC, Top of Section: 183.25 CSF-A (m)
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Hole 340-U1398A-23X Section 1, Top of Section: 191.8 CSF-A (m)
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Mudstone, partially lithified hemipelagic clay. PAL sample from base.

Hole 340-U1398A-25X Section CC, Top of Section: 211.6 CSF-A (m)
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Lithified heavily bioturbated hemipelagic clay and at least two turbidite. Turbidites are characterized by massive lower part and parallel or cross stratified upper part.

Hole 340-U1398A-26X Section 1, Top of Section: 220.6 CSF-A (m)
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Partailly lithified volcaniclastic sandstone overlying a mudstone.

Hole 340-U1398A-26X Section 2, Top of Section: 221.8 CSF-A (m)
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Mudstone overlaying sandstone with fine mudstone laminae. PAL sample from base.

Hole 340-U1398A-26X Section CC, Top of Section: 222.31 CSF-A (m)
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Lithified bioturbated hemipelagic clay intercalating with volcaniclastic sand layers with lamination.

Hole 340-U1398A-27X Section 1, Top of Section: 230.2 CSF-A (m)
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Lithified heavily bioturbated hemipelagic clay intercalating with volcaniclastic/calcareous sand layers with grading or lamination. At the top 8 cm, pinkish colored, 1-cm-thick glassy
tephra is intercalated.

Hole 340-U1398A-27X Section 2, Top of Section: 231.7 CSF-A (m)
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Volcaniclastic sandstone overlying a mudstone and interlayered mudstone/calcareous sandstone. Mudstone shows fine laminations, ripples, and cross bedding at base of unit.

Hole 340-U1398A-27X Section 3, Top of Section: 232.9 CSF-A (m)
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Mudstone, partially lithified hemipelagic clay. PAL from base of section.

Hole 340-U1398A-27X Section CC, Top of Section: 233.6 CSF-A (m)
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Lithified heavily bioturbated hemipelagic clay, intercalating volcaniclastic sand layers.

Hole 340-U1398A-28X Section 1, Top of Section: 239.8 CSF-A (m)
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Mudstone interlayered with volcaniclastic sandstone.

Hole 340-U1398A-28X Section 2, Top of Section: 241.3 CSF-A (m)
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Lithified bioturbated hemipelagic clay intercalating volcaniclastic/calcareous sand layers with complex lamination.

Hole 340-U1398A-28X Section 3, Top of Section: 242.55 CSF-A (m)
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Mudstone (partially lithified hemipelagic clay). PAL sample from top of section.

Hole 340-U1398A-28X Section CC, Top of Section: 243.2 CSF-A (m)
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Lithified heavily bioturbated hemipelagic clay intercalating volcaniclastic and calcareous sand layers.

Hole 340-U1398A-29X Section 1, Top of Section: 249.4 CSF-A (m)

G
ra

di
ng

 ty
pe

106



La
te

 P
le

is
to

ce
ne

0

10

20

30

40

50251.40

251.35

251.30

251.25

251.20

251.15

251.10

251.05

251.00

250.95

250.90

S
hi

pb
oa

rd
sa

m
pl

es

A
ge

Magnetic
susceptibility

(SI)

60
00

40
00

20
00

0

GRA
bulk density

(g/cm3)

3210C
ob

bl
es

P
eb

bl
es

G
ra

nu
le

s

V
er

y 
co

ar
se

 s
an

d
C

oa
rs

e 
sa

nd

M
ed

iu
m

 s
an

d

F
in

e 
m

ed
iu

m
 s

an
d

F
in

e 
sa

nd

F
in

e 
m

ud

S
ilt

-f
in

e 
m

ud

V
er

y 
fin

e 
m

ud

Grain size
of graded layers

(top, base)

H
ig

h

M
od

er
at

e

R
ar

e

A
bs

en
t

Matrix
alteration
intensity

M
at

rix
 s

or
tin

g

C
ob

bl
es

P
eb

bl
es

G
ra

nu
le

s

V
er

y 
co

ar
se

 s
an

d
C

oa
rs

e 
sa

nd

M
ed

iu
m

 s
an

d

F
in

e 
m

ed
iu

m
 s

an
d

F
in

e 
sa

nd

F
in

e 
m

ud

S
ilt

-f
in

e 
m

ud

V
er

y 
fin

e 
m

ud

MAJ lith
and MIN lith
grain size

M
at

rix
 ty

pe
 %

P
eb

bl
es

 o
r 

co
ar

se
r

G
ra

nu
le

s
V

er
y 

co
ar

se
 s

an
d

C
oa

rs
e 

sa
nd

M
ed

iu
m

 s
an

d
F

in
e 

m
ed

iu
m

 s
an

d
F

in
e 

sa
nd

V
er

y 
fin

e 
sa

nd
S

ilt
-f

in
e 

sa
nd

F
in

e 
m

ud
Graphic log -

Average grain size
matrix sediment

Graphic
lithology

Core
imageD

ril
lin

g 
di

st
ur

ba
nc

e

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 C

S
F

-A
 (

m
)

Interlayered mudstone with volcaniclastic sandstone.

Hole 340-U1398A-29X Section 2, Top of Section: 250.9 CSF-A (m)
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Normally graded volcaniclastic unit. Appears to grade from meidum sandstone to fine mudstone, but difficult to tell because of severe drilling disturbance.

Hole 340-U1398A-29X Section CC, Top of Section: 251.44 CSF-A (m)

G
ra

di
ng

 ty
pe

108



La
te

 P
le

is
to

ce
ne

0

10

20

30

40

50

60

70

80

90

100

260.05

260.00

259.95

259.90

259.85

259.80

259.75

259.70

259.65

259.60

259.55

259.50

259.45

259.40

259.35

259.30

259.25

259.20

259.15

259.10

259.05

259.00

S
hi

pb
oa

rd
sa

m
pl

es

A
ge

Magnetic
susceptibility

(SI)

60
00

40
00

20
00

0

GRA
bulk density

(g/cm3)

3210C
ob

bl
es

P
eb

bl
es

G
ra

nu
le

s

V
er

y 
co

ar
se

 s
an

d
C

oa
rs

e 
sa

nd

M
ed

iu
m

 s
an

d

F
in

e 
m

ed
iu

m
 s

an
d

F
in

e 
sa

nd

F
in

e 
m

ud

S
ilt

-f
in

e 
m

ud

V
er

y 
fin

e 
m

ud

Grain size
of graded layers

(top, base)

H
ig

h

M
od

er
at

e

R
ar

e

A
bs

en
t

Matrix
alteration
intensity

M
at

rix
 s

or
tin

g

C
ob

bl
es

P
eb

bl
es

G
ra

nu
le

s

V
er

y 
co

ar
se

 s
an

d
C

oa
rs

e 
sa

nd

M
ed

iu
m

 s
an

d

F
in

e 
m

ed
iu

m
 s

an
d

F
in

e 
sa

nd

F
in

e 
m

ud

S
ilt

-f
in

e 
m

ud

V
er

y 
fin

e 
m

ud

MAJ lith
and MIN lith
grain size

M
at

rix
 ty

pe
 %

P
eb

bl
es

 o
r 

co
ar

se
r

G
ra

nu
le

s
V

er
y 

co
ar

se
 s

an
d

C
oa

rs
e 

sa
nd

M
ed

iu
m

 s
an

d
F

in
e 

m
ed

iu
m

 s
an

d
F

in
e 

sa
nd

V
er

y 
fin

e 
sa

nd
S

ilt
-f

in
e 

sa
nd

F
in

e 
m

ud
Graphic log -

Average grain size
matrix sediment

Graphic
lithology

Core
imageD

ril
lin

g 
di

st
ur

ba
nc

e

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 C

S
F

-A
 (

m
)

Lithified heavily bioturbated hemipelagic clay with a lot burrows.

Hole 340-U1398A-30X Section 1, Top of Section: 259.0 CSF-A (m)
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Mudstone overlying volcaniclastic sandstone layers, one of which is normally graded. PAL sample from top of section.

Hole 340-U1398A-30X Section CC, Top of Section: 260.1 CSF-A (m)
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