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Site U1372 core descriptions

Visual core descriptions
Core Photo
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Major lithology: Light yellowish brown sandy foraminiferal ooze, highly disturbed.
Locally contain poorly consolidated aggregates of black volcanic glass and pumice.
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U1372A-2R-2
Core Photo
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Hole 330-U1372A-2R Section 2, Top of Section: 1.15 CSF-A (m)

C
or

e 
le

ng
th

 (c
m

)

Ic
hn

of
os

si
l/F

os
si

l

Sc
an

ne
d

im
ag

e

P
. f

or
am

in
ife

ra
l

zo
ne6543210

Grain size
50

00

40
00

30
00

20
00

10
00

0 20100-1
0

-2
0

(b* , a* - raw;
b* , a* - filtered)

7550250

Reflectance
(L* - raw;

L* - filtered)

Major lithology: Light yellowish brown sandy foraminiferal ooze, highly disturbed.
Locally contain poorly consolidated aggregates of black volcanic glass and pumice.
33-34.5 cm interval: increased abundance of black glassy grains.
34.5-77 cm interval: wither color, pale yellow foraminiferal ooze.
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Core Photo
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Hole 330-U1372A-2R Section 3, Top of Section: 2.34 CSF-A (m)
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Major lithology: Light yellowish brown sandy foraminiferal , highly disturbed.
Locally contain poorly consolidated aggregates of black volcanic glass and pumice.
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Core Photo
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C
or

e 
le

ng
th

 (c
m

)

Ic
hn

of
os

si
l/F

os
si

l

Sc
an

ne
d

im
ag

e

P
. f

or
am

in
ife

ra
l

zo
ne6543210

Grain size
50

00

40
00

30
00

20
00

10
00

0 20100-1
0

-2
0

(b* , a* - raw;
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Major lithology: Light yellowish brown sandy foraminiferal ooze, highly disturbed
Locally contain poorly consolidated aggregates of black volcanic glass and pumice.
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U1372A-2R-5
Core Photo
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Hole 330-U1372A-2R Section 5, Top of Section: 5.07 CSF-A (m)
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Major lithology: Light yellowish brown sandy foraminiferal ooze, highly disturbed.
Locally contain poorly consolidated aggregates of black volcanic glass and pumice.
16-55 cm interval: increased abundance of black glassy grains and pumice.
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U1372A-2R-6
Core Photo
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Hole 330-U1372A-2R Section 6, Top of Section: 6.53 CSF-A (m)
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Major lithology: Light yellowish brown sandy foraminiferal ooze, highly disturbed.
Locally contain poorly consolidated aggregates of black volcanic glass and pumice.
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U1372A-3R-1
Core Photo

CN9-CN11 PL2-PL5
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Hole 330-U1372A-3R Section 1, Top of Section: 9.7 CSF-A (m)
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Major lithology: Pale yellow sandy foraminiferal ooze, highly disturbed.
Locally contain poorly consolidated aggregates of black volcanic glass and pumice.
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U1372A-3R-2
Core Photo
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Hole 330-U1372A-3R Section 2, Top of Section: 10.9 CSF-A (m)
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(b* , a* - raw;
b* , a* - filtered)

7550250

Reflectance
(L* - raw;

L* - filtered)

Major lithology: Light yellowish brown and very pale brown sandy foraminiferal ooze, disturbed.
Locally contain poorly consolidated aggregates of black volcanic glass and pumice.
Lower part: light olive brown pumiceous gravel.
45-46 cm interval: increased abundance of black glassy grains and pumice.
46-52 cm interval: wither color, very pale brown foraminiferal ooze.
52-54 cm interval: increased abundance of black glassy grains and pumice.
54-63 cm interval: wither color, very pale brown foraminiferal ooze.
72-80.5 cm interval: wither color, very pale brown foraminiferal ooze.
72-80.5 cm interval: light olive brown pumiceous gravel, with higher abundance of volcanic glass.

message openfile IMAGES/1372A3R.PDF
Proc. IODP | Volume 330 8



Site U1372 core descriptions Visual core descriptions

U1372A-4R-1
Core Photo
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Hole 330-U1372A-4R Section 1, Top of Section: 13.5 CSF-A (m)
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b* , a* - filtered)

7550250

Reflectance
(L* - raw;
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIA):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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U1372A-4R-2
Core Photo
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Hole 330-U1372A-4R Section 2, Top of Section: 14.86 CSF-A (m)
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(L* - raw;
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIA):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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U1372A-4R-3
Core Photo
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Hole 330-U1372A-4R Section 3, Top of Section: 16.2 CSF-A (m)
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(L* - raw;
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIA):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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U1372A-4R-4
Core Photo
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Hole 330-U1372A-4R Section 4, Top of Section: 17.5 CSF-A (m)
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIA):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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Major lithology: Foraminiferal limestone with inoceramid shell fragments and basalt clasts. The two Uppermost pieces contain Mn-nodules.
Basalt clasts (Subunit IIB):
Type 4 (3% olivine-phyric basalt with few vesicles)
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIC):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIC):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIC):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
125-136 cm interval: multicolor, cemented basalt conglomerate
Basalt clasts (Subunit IIC):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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Major lithology: Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIC):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
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Major lithology (down to 127 cm):
Multicolor basalt breccia.
The inter-cobble and boulder spaces are composed of void, cement, finer-grained volcaniclastic breccia-sandstone and foraminiferal limestone.
Basalt clasts (Subunit IIC):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 5 (plagioclase-phyric basalt with rare vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
From 127 cm: Multicolor basalt conglomerate.
Interstitial spaces are composed of abundant void and cement, and minor micrite.
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Major lithology: Multicolor basalt conglomerate.
Interstitial spaces are composed of abundant void and cement, and minor micrite.
Basalt clasts (Subunit IID):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Major lithology: Multicolor basalt conglomerate.
Interstitial spaces are composed of abundant void and cement, and minor micrite.
Basalt clasts (Subunit IID):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Major lithology: Multicolor basalt conglomerate.
Interstitial spaces are composed of abundant void and cement, and minor micrite.
Basalt clasts (Subunit IID):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Major lithology: Multicolor basalt conglomerate.
Interstitial spaces are composed of abundant void and cement, and minor micrite.
Basalt clasts (Subunit IID):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Hole 330-U1372A-7R Section 3, Top of Section: 35.79 CSF-A (m)
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Major lithology: Multicolor basalt conglomerate.
Interstitial spaces are composed of abundant void and cement, and minor micrite.
Basalt clasts (Subunit IID):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)

message openfile IMAGES/1372A7R.PDF
Proc. IODP | Volume 330 24



Site U1372 core descriptions Visual core descriptions

U1372A-7R-4
Core Photo
Su

bu
ni

t I
ID

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

38.6

38.4

38.2

38.0

37.8

37.6

37.4

D
ril

lin
g 

di
st

ur
ba

nc
e

Li
th

ol
og

ic
ac

ce
ss

or
ie

s

Se
di

m
en

ta
ry

st
ru

ct
ur

e

Bi
ot

ur
ba

tio
n

in
te

ns
ity

Sh
ip

bo
ar

d
sa

m
pl

e

N
an

no
fo

ss
il

zo
ne

Age

Magnetic
susceptibility

(x10-5 SI)
(MS , MS Point

- raw;
MS , MS Point

- filtered)

Graphic
lithologyU

ni
t

D
ep

th
 (m

)

Hole 330-U1372A-7R Section 4, Top of Section: 37.26 CSF-A (m)
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Major lithology: Multicolor basalt conglomerate.
Interstitial spaces are composed of abundant void and cement, and minor micrite.
Basalt clasts (Subunit IID):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Hole 330-U1372A-7R Section 5, Top of Section: 38.76 CSF-A (m)
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From 77 cm:
Bluish grey basalt conglomerate with shallow water bioclasts.
Intersittial spaces are composed of micrite.
Basalt clasts (Subunit IIE):
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)

Major lithology (down to 77 cm): Multicolor basalt conglomerate.
Interstitial spaces are composed of abundant void and cement, and minor micrite.
Basalt clasts (Subunit IID):
Type 1 (aphyric basalt with minor vesicles and few small olivine)
Type 2 (10% olivine-phyric basalt with few vesicles)
Type 3 (sparsely olivine phyric basalt with veins, no vesicles)
Type 4 (3% olivine-phyric basalt with few vesicles)
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Hole 330-U1372A-7R Section 6, Top of Section: 40.17 CSF-A (m)
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Major lithology: Bluish grey basalt conglomerate with shallow water bioclasts.
Intersittial spaces are composed of micrite.
Basalt clasts (Subunit IIE):
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Hole 330-U1372A-8R Section 1, Top of Section: 42.1 CSF-A (m)
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Major lithology: Bluish grey basalt conglomerate with shallow water bioclasts.
Intersittial spaces are composed of micrite.
Basalt clasts (Subunit IIE):
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Hole 330-U1372A-8R Section 2, Top of Section: 43.46 CSF-A (m)
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Major lithology: Bluish grey basalt conglomerate with shallow water bioclasts.
Intersittial spaces are composed of micrite.
Basalt clasts (Subunit IIE):
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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Hole 330-U1372A-8R Section 3, Top of Section: 44.95 CSF-A (m)
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Major lithology: Bluish grey basalt conglomerate with shallow water bioclasts.
Intersittial spaces are composed of micrite.
Basalt clasts (Subunit IIE):
Type 6 (scoriaceous aphyric basalt, 20% unfilled vesicles)
Type 7 (aphyric basalt)
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330-U1372A-8R-3

UNIT: 1
PIECE: 1c
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: thin flow unit with peperitic 
top
TEXTURE: sparsely porphyritic
COLOR: light reddish gray
PHENOCRYSTS: 1% olivine
GROUNDMASS: fine grained
VESICLES: 20% elongate sub-angular, infilled with dark 
clay, carbonates and zeolite at the base
UPPER CONTACT: contact with overlying sediments 
preserved in Section 8R-3 (62 cm)
LOWER CONTACT: contact with peperitic top of Unit 2 
preserved in Section 8R-4 (52 cm)
ALTERATION: moderately altered gray top section with 
highly altered, reddish brown scoriaceous portion below. 
Scoriaceous section has vesicles filled with carbonate, 
zeolites, and reddish clay.
VEINS: a single vein at 77-81 cm, 1-2 mm wide, infilled by 
carbonate
STRUCTURE: several vesicles in the scoria sections are 
infilled by geopetal structures. 
These geopetals have approximately horizontal 
orientations. Competent material with excellent recovery 
and no breaks during drilling.
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330-U1372A-8R-4

UNIT: 1
PIECE: 1a
LITHOLOGY: sparsely olivine-phyric basalt 
(moderately olivine-phyric basalt based on thin section 
at 46.63-46.66 mbsf)
VOLCANIC DESCRIPTION: thin flow unit with peperitic 
top
TEXTURE: sparsely porphyritic
COLOR: light reddish gray
PHENOCRYSTS: 1% olivine
GROUNDMASS: fine grained
VESICLES: 20% elongate sub-angular, infillings are 
carbonate, zeolite
UPPER CONTACT: contact with overlying sediments 
preserved in Section 3 (62 cm)
LOWER CONTACT: contact with peperitic top of Unit 2 
preserved (52 cm)
ALTERATION: highly to completely altered with abundant 
zeolite, carbonate and white clay filling vesicles.
VEINS: None.
STRUCTURE: base of unit has an orientation 36/234. 
Competent material with excellent recovery, and no 
breaks during drilling.

UNIT: 2
PIECE: 1a-g, 2
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: thin flow unit with peperitic 
top
TEXTURE: aphyric to sparsely porphyritic
COLOR: light reddish gray
PHENOCRYSTS: 0.5-1% olivine
GROUNDMASS: fine grained
VESICLES: 5-10%, low sphericity, subangular to very 
angular, infillings are carbonate, zeolite, patches of soil 
located  at the scoriaceous top of this unit
UPPER CONTACT: contact with base of Unit 1 preserved 
(52 cm) 
LOWER CONTACT: contact with peperitic top of Unit 3 in 
Section 5 (not preserved)
ALTERATION: high to complete alteration of scoriaceous 
top with clays and carbonate in vesicles.
VEINS: between 102-114 cm is an irregular 
interconnected vein and vesicle network, mainly filled
with carbonate and yellowish white clay, while from 
133-144 cm are three minor veins.
STRUCTURE: competent material with excellent recovery 
and few breaks during drilling.
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Hole 330-U1372A-8R Section 5, Top of Section: 47.73 CSF-A (m)
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330-U1372A-8R-5

UNIT: 2
PIECE: 1-4
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: thin flow unit with peperitic 
top
TEXTURE: aphyric to porphyritic
COLOR: light reddish gray
PHENOCRYSTS: 0.5-1% olivine
GROUNDMASS: fine grained
VESICLES: 5-10%, low sphericity, subangular to very 
angular, infillings are carbonate, zeolite and brown clay
UPPER CONTACT: contact with base of Unit 1 preserved 
(52 cm) 
LOWER CONTACT: not recovered
ALTERATION: highly altered, reddish gray basalt with 
completely altered olivine. Vesicles filled with carbonate, 
zeolite and brown clay.
VEINS: thin veins and vein networks, infilled by carbonate 
and brown clay
STRUCTURE: competent material, but with at least five 
breaks in recovery during drilling.

UNIT: 3
PIECE: 5-9
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: thin flow unit with peperitic 
top
TEXTURE: aphyric to porphyritic
COLOR: light reddish gray
PHENOCRYSTS: 0.5-1% olivine
GROUNDMASS: fine grained
VESICLES: up to 20%, low sphericity, subrounded to 
elongated, subangular, infillings are carbonate, zeolite and 
brown clay
UPPER CONTACT: not recovered 
LOWER CONTACT: not recovered
ALTERATION: highly altered, reddish gray and reddish 
brown basalt with abundant open, partially filled, and 
completely filled vesicles with carbonate, zeolite and 
brown clay.
VEINS: a single vein between 83-89 cm, 0.5 to 3 mm 
thick, filled by carbonate and brown clay
STRUCTURE: several vesicles in the scoria sections are 
filled by geopetal structures, which are orientated in a 
horizontal direction.
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330-U1372A-8R-6

UNIT: 4
PIECE: 1a-d, 2, 3a-d
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section at 50.21-50.25 mbsf)
VOLCANIC DESCRIPTION: peperitic top of 
flow unit
TEXTURE: aphyric 
COLOR: reddish gray
PHENOCRYSTS: 0.5% olivine
GROUNDMASS: fine grained
VESICLES: 5%, low sphericity, subangular; voids up to 
60 mm filled with sediment; voids up to 20 mm lined with 
calcite crystals.
UPPER CONTACT: contact with base of Unit 3 (small 
piece of Unit 4 preserved at the bottom of 
330-U1372A-8R-5-A)
LOWER CONTACT: contact with peperitic top of Unit 5 
(recovered)
ALTERATION: high to complete alteration with olivine 
completely replaced by iddingsite. Void spaces filled with 
carbonate.
VEINS: several veins and vein networks up to 5 mm wide, 
filled by carbonates, and a small amount of green and 
brown clays
STRUCTURE: several vesicles are infilled by geopetal 
structures, which are orientated in an approximately 
horizontal direction. Generally competent material with 
excellent recovery.
Proc. IODP | Volume 330 34



Site U1372 core descriptions Visual core descriptions

U1372A-8R-7
Core Photo

0

10

20

30

50.8

50.6
111

222

333

444

4

7550250

20100-1
0

-2
0

50
00

40
00

30
00

20
00

10
00

0 DescriptionA
lte

ra
tio

n

S
tru

ct
ur

e

Li
th

. u
ni

t

S
hi

pb
oa

rd
st

ud
ie

s

O
rie

nt
at

io
n

S
ca

nn
ed

im
ag

e

Pi
ec

e 
nu

m
be

r

D
ep

th
 (m

)

Hole 330-U1372A-8R Section 7, Top of Section: 50.57 CSF-A (m)

Groundmass
grain size (mm)

and glass
preservation

D
ip

 d
ire

ct
io

n 
(

)

C
or

e 
le

ng
th

 (c
m

)

% Phenocrysts
(pl., ol., px.)

D
ip

 a
ng

le
 (

)

Structural
measurements

1.
00

0.
80

0.
60

0.
40

0.
20

0.
00

20151050

Vesicularity

50403020100

(b* , - raw;
b* , a* - filtered)

Reflectance
(L* - raw;

L* - filtered)

Magnetic
susceptibility

(x10-5 SI)
(MS , MSPoint

- raw;
MS , MSPoint

- filtered)

message openfile IMAGES/1372A8R.PDF

330-U1372A-8R-7

UNIT: 4
PIECE: 1-4
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: Peperitic top of 
flow unit.
TEXTURE: aphyric 
COLOR: reddish gray
PHENOCRYSTS: 0.5% olivine
GROUNDMASS: fine grained
VESICLES: 5%, low sphericity, subangular; voids up to 
20 mm filled with sediment; voids up to 20 mm lined with 
calcite crystals.
UPPER CONTACT: contact with base of Unit 3 (small 
piece of Unit 4 preserved at the bottom of 
330-U1372A-8R-5-A)
LOWER CONTACT: contact with peperitic top of Unit 5 
(recovered)
ALTERATION: high to complete reddish brown alteration. 
Carbonate partially to completely 
filling voids.
VEINS: all pieces contain irregular vein and vesicle 
networks, filled by carbonates, brown clays and sediments
STRUCTURE: incomplete recovery due to less competent 
material.
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330-U1372A-9R-1

UNIT: 4
PIECE: 1-11
LITHOLOGY: sparsely olivine-phyric basalt (aphyric basalt 
based on thin section at 52.17-52.20 mbsf)
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: light reddish gray
PHENOCRYSTS: 1% olivine
GROUNDMASS: fine grained
VESICLES: 2-20%, infilling with sediment (clay), 
carbonate and white clay
UPPER CONTACT: contact with base of Unit 3 (small 
piece of Unit 4 preserved at the bottom of 
330-U1372A-8R-5-A)
LOWER CONTACT: contact with peperitic top of Unit 5 
(recovered)
ALTERATION: highly altered reddish brown basalt with 
vesicles filled with carbonate, white clays and zeolites.
VEINS: numerous veins and vein networks, individually up 
to 5 mm wide, containing carbonate, and small amount of 
black clay into the vein network
STRUCTURE: vesicle with geopetal structure at 
46 cm with approximately horizontal infilling. Continuous 
recovery between 1-32 cm, but afterwards the section 
contains several breaks.

UNIT: 5
PIECE: 11
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: light reddish gray
PHENOCRYSTS: 1% olivine
GROUNDMASS: fine grained
VESICLES: 20%, infilling by sediments
UPPER CONTACT: contact with base of Unit 4 
(recovered)
LOWER CONTACT: contact with the peperitic top of Unit 6 
(recovered)
ALTERATION: completely altered reddish gray lava with 
altered olivine. 
VEINS: a single 2 mm wide carbonate vein continues 
down from unit four.
STRUCTURE: None in this piece.
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330-U1372A-9R-2

UNIT: 5
PIECE: 1A-C
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: light reddish gray
PHENOCRYSTS: 1% olivine
GROUNDMASS: fine grained
VESICLES: 20%, partially to completely infilled 
by sediment (clay) at the top, and then carbonate, zeolite, 
and white clay
UPPER CONTACT: contact with base of Unit 4 
(recovered)
LOWER CONTACT: contact with the peperitic top of Unit 6 
(recovered)
ALTERATION: completely altered peperitic section with 
highly altered brownish light gray lava. Lava contains 
vesicles filled with calcite and zeolite.
VEINS: two small carbonate veins (< 0.5 mm wide) 
towards the base of the section.
STRUCTURE: competent material with excellent recovery 
and few breaks during drilling.
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U1372A-9R-3
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330-U1372A-9R-3

UNIT: 5
PIECE: 1
LITHOLOGY: sparsely olivine-phyric basalt 
(moderately olivine-phyric basalt based on thin section 
at 54.84-54.90 mbsf)
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: light reddish gray
PHENOCRYSTS: 1% olivine
GROUNDMASS: fine grained
VESICLES: 20%, partially to completely infilled 
by carbonate and sediment
UPPER CONTACT: contact with base of Unit 4 
(recovered)
LOWER CONTACT: contact with the peperitic top of Unit 6 
(recovered)
ALTERATION: olivine crystals completely altered to 
iddingsite, slightly altered base of flow Unit 5, brown 
alteration
VEINS: none in this section
STRUCTURE: competent material with excellent recovery 
and no breaks during drilling.

UNIT: 6
PIECE: 1, 2a, b, 3
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: light reddish gray
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained
VESICLES: 5-20%, voids that are partially to completely 
filled with calcite and clay mixtures
UPPER CONTACT: contact with base of Unit 5 
(recovered)
LOWER CONTACT: contact with top of Unit 7
ALTERATION: Olivine crystals completely altered to 
iddingsite, reddish brown moderate to high alteration, 
peperitic top is highly altered
VEINS: few single veins, 1-2 mm wide, filled by carbonate
STRUCTURE: rock is competent, with excellent recovery 
and few breaks during drilling.
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330-U1372A-9R-4

UNIT: 6
PIECE: 1-9
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: light reddish gray
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained
VESICLES: 5-20%, mainly filled with calcite. 
Voids mainly filled with sediment and sometimes with 
calcite and clay (46 to 95 cm)
UPPER CONTACT: contact with base of Unit 5 
(recovered) 
LOWER CONTACT: contact with top of Unit 7
ALTERATION: olivine crystals are completely altered to 
iddingsite, highly to moderately altered with much calcite 
throughout on the top of this section
VEINS: several single and network veins (often 
branched), particularly after 45 cm. Veins are filled by 
carbonates.
STRUCTURE: veins have no preferred orientation. Rock 
has variable competency, with recovery ranging from 
moderate-poor near the start of section, to excellent 
between 88-137 cm.
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Hole 330-U1372A-9R Section 5, Top of Section: 56.74 CSF-A (m)
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330-U1372A-9R-5

UNIT: 6
PIECE: 1-8
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: light reddish gray in pieces 1-5; dark greenish 
gray in Pieces 6-8
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained
VESICLES: 0-20%, filled with calcite and clay mixtures, at 
the bottom fairly abundant vesicles (~15%) with a light 
green clay
UPPER CONTACT: contact with base of Unit 5 
(recovered)
LOWER CONTACT: contact with top of Unit 7
ALTERATION: 0-36 cm olivine crystals completely altered 
to iddingsite, moderately altered with abundant voids; 
63-150 cm fresh basalt and olivine crystals 
VEINS: straight, branched, and network veins up to 3 mm 
wide
STRUCTURE: veins have no predominant structural 
direction. Rock varies from competent 
to friable depending on alteration.
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330-U1372A-9R-6

UNIT: 6
PIECE: 1-9
LITHOLOGY: highly olivine-phyric basalt (highly olivine-
phyric basalt based on thin section at 58.64-58.66 mbsf)
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: dark greenish gray
PHENOCRYSTS: 15-20% olivine
GROUNDMASS: fine grained
VESICLES: 0-1%, filled with sediment and green clay
UPPER CONTACT: contact with base of Unit 5 
(recovered)
LOWER CONTACT: contact with top of Unit 7
ALTERATION: fresh basalt and olivine, some iddingsite at 
the end of this section
VEINS: occasional veins less than 3 mm wide, filled by 
carbonate and green clay
STRUCTURE: rock varies from competent to friable 
depending on alteration.
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Hole 330-U1372A-9R Section 7, Top of Section: 59.6 CSF-A (m)
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330-U1372A-9R-7

UNIT: 6
PIECE: 1-9
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: light reddish gray
PHENOCRYSTS: 20% olivine
GROUNDMASS: fine grained
VESICLES: 1-20%, filled with sediment and calcite, vugs 
(1-2 cm wide) lined with calcite crystals
UPPER CONTACT: contact with base of Unit 5 
(recovered)
LOWER CONTACT: contact with top of Unit 7
ALTERATION: olivine crystals are completely altered to 
iddingsite, moderately altered, reddish brown in color
VEINS: straight or irregular veins up to 2 mm wide, 
containing carbonate
STRUCTURE: rock ranges from competent to friable. 
Veins have no preferred orientation.
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330-U1372A-10R-1

UNIT: 6
PIECE: 1-12
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with peperitic top
TEXTURE: porphyritic 
COLOR: mottled gray-reddish brown
PHENOCRYSTS: 15-20% olivine
GROUNDMASS: fine grained
VESICLES: 3-25%, filled mainly with calcite, brown and 
green clay in some vesicles, minor zeolite
UPPER CONTACT: contact with base of Unit 5 
(recovered)
LOWER CONTACT: contact with top of Unit 7
ALTERATION: moderately altered with calcite-filled 
vesicles in portions. Olivine crystals are variably altered to 
iddingsite, from total to ~ 40% replacement. Some 
vesicles filled with light green clay
VEINS: several veins, ranging from 1-3 mm wide, filled 
with calcite.
STRUCTURE: no preferred vein orientation. Rock ranges 
from competent to friable. 
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330-U1372A-10R-2

UNIT: 6
PIECE: 1-3
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with peperitic top 
TEXTURE: porphyritic
COLOR: mottled gray-reddish brown
PHENOCRYSTS: 15-20% olivine
GROUNDMASS: fine grained
VESICLES: 3-25%, partially or completely filled mainly 
with calcite, vesicle density varies, small vesicles 

(0.5 to 1 mm) up to 5/cm2

UPPER CONTACT: contact with base of Unit 5 
(recovered)
LOWER CONTACT: contact with top of Unit 7
ALTERATION: moderately altered with calcite-filled 
vesicles in portions, olivine crystals are variably altered to 
iddingsite, from total to ~ 80% replacement
VEINS: several veins, ranging from 1-3 mm wide, filled 
with calcite.
STRUCTURE: no preferred vein orientation, except for the 
vein network in the bottom 15 cm 
of the unit. Rock is competent with good recovery. 

UNIT: 7
PIECE: 4
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top and base with massive core
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: 0.5% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 10%, filled with calcite, vesicles get larger 
towards base of this interval
UPPER CONTACT: contact with base of Unit 6 
(recovered)
LOWER CONTACT: not recovered. Inferred from change 
in size and abundance of olivine and change in texture.
ALTERATION: moderate to high alteration. Olivine 
crystals 100% altered to iddingsite
VEINS: veins and vein networks up to 10 mm wide, filled 
with calcite
STRUCTURE: veins are generally irregular, although 
some are steeply dipping. Rock competency and recovery 
are good.
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330-U1372A-10R-3

UNIT: 7
PIECE: 1-13
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top and base with massive core
TEXTURE: aphyric, amygdaloidal
COLOR: medium gray
PHENOCRYSTS: 0.5% olivine
GROUNDMASS: fine grained
VESICLES: 3-10%, large vesicles with prismatic calcite in 
interiors
UPPER CONTACT: contact with base of Unit 6 
(recovered)
LOWER CONTACT: not recovered in Section 10R-3A, 
inferred from change of olivine phenocryst abundance 
and size
ALTERATION: moderate alteration. Olivine crystals 100% 
altered to iddingsite
VEINS: veins and vein networks up to 10 mm wide, filled 
with calcite
STRUCTURE: veins are generally irregular, although 
some are steeply dipping. Rock competency and recovery 
ranges from poor to good.

UNIT: 8
PIECE: 14-15
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top and base with massive core
TEXTURE: porphyritic
COLOR: medium gray
PHENOCRYSTS: 1% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 10%, filled with calcite
UPPER CONTACT: not recovered in Section 
10R-3A, inferred from change of olivine phenocryst 
abundance and size, inferred from rubbly and auto-
brecciated texture
LOWER CONTACT: recovered in Section 10R-5A, sits on 
oxidized top of Unit 9, also has rubbly, 
auto-brecciated base
ALTERATION: moderate alteration, olivine crystals 100% 
altered
VEINS: calcite veins and vein networks, interconnected 
with the vesicles.
STRUCTURE: vein networks have no preferred 
orientation. Rock competency is good.
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330-U1372A-10R-4

UNIT: 8
PIECE: 1a-1b
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with auto-
brecciated top and bottom and more massive core
TEXTURE: sparsely porphyritic
COLOR: medium gray
PHENOCRYSTS: 1% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 3-10% (patches of the higher vesicularity, i.e, 
10%), filled by calcite
UPPER CONTACT: not recovered in Section 10R-3A, 
inferred from change of olivine phenocryst abundance 
and size, inferred from rubbly and auto-brecciated texture
LOWER CONTACT: recovered in Section 10R-5A, sits on 
oxidized top of Unit 9, also has rubbly, 
auto-brecciated base
ALTERATION: moderate reddish brown to gray alteration 
in upper 55 cm scoriaceous portion. Vesicles filled with 
calcite. Olivine altered to iddingsite throughout section
VEINS: calcite veins up to 5 mm wide, also a carbonate 
filled vein network from 111-132 cm.
STRUCTURE: veins and networks are irregular and not 
oriented. Rock is competent, with 
excellent recovery.
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330-U1372A-10R-5

UNIT: 8
PIECE: 1a-5
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with auto-
brecciated top and bottom and more massive core
TEXTURE: sparsely porphyritic
COLOR: medium gray
PHENOCRYSTS: 1% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 10%, partly filled with calcite
UPPER CONTACT: not recovered in Section 10R-3A, 
inferred from change of olivine phenocryst abundance and 
size, inferred from rubbly and auto-brecciated texture
LOWER CONTACT: recovered in Section 10R-5A, sits on 
oxidized top of Unit 9, also has rubbly, auto-brecciated 
base
ALTERATION: moderate reddish brown to gray alteration. 
Olivine totally altered to iddingsite
VEINS: irregular calcite vein network from 7-37 cm, up to 
0.5 cm calcite crystals
STRUCTURE: between 44-46 cm, vesicles are aligned 
along an azimuth of ~ 180°. Rock is competent with good 
recovery.

UNIT: 9
PIECE: 5-8b
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with auto-
brecciated top and bottom and more massive core
TEXTURE: sparsely phyric
COLOR: mottled gray-dark gray-reddish gray
PHENOCRYSTS: 0.5% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 10%, partly filled with calcite
UPPER CONTACT: recovered in Section 10R-5A, has 
oxidized, rubbly, auto-brecciated top
LOWER CONTACT: recovered in Section 10R-7A, sits on 
oxidized top of unit 10, also has rubbly, auto-brecciated 
base
ALTERATION: moderately altered, gray color. Olivine 
altered to iddingsite
VEINS: from 65-103 cm have calcite vein network infilling 
and cementing former voids in the auto-breciated lava. 
Also have vein network between 117-122 cm
STRUCTURE: between 61-63 cm, vesicles are aligned 
along an azmiuth of 122°. Rock is competent with good 
recovery.
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Hole 330-U1372A-10R Section 6, Top of Section: 68.14 CSF-A (m)
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330-U1372A-10R-6

UNIT: 9
PIECE: 1-9
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 68.54-68.56 mbsf)
VOLCANIC DESCRIPTION: lava flow with auto-
brecciated top and bottom and more massive core
TEXTURE: sparsely phyric
COLOR: mottled gray-dark gray-reddish gray
PHENOCRYSTS: 0.5% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 3-10%, partly filled with calcite
UPPER CONTACT: recovered in Section 10R-5A, has 
oxidized, rubbly, auto-brecciated top
LOWER CONTACT: recovered in Section 10R-7A, sits on 
oxidized top of Unit 10, also has rubbly, auto-brecciated 
base
ALTERATION: reddish brown to brownish gray moderate 
alteration. Larger vesicles filled with calcite. Lower 
portions (>115 cm) contain abundant calcite in 
scorecaeous block
VEINS: calcite veins and vein networks over the whole 
section
STRUCTURE: several veins have similar orientations. 
The rock is generally competent.
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Hole 330-U1372A-10R Section 7, Top of Section: 69.51 CSF-A (m)
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330-U1372A-10R-7

UNIT: 9
PIECE: 1-9
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with auto-
brecciated top and bottom and more massive core
TEXTURE: aphyric
COLOR: mottled gray-dark gray-reddish gray
PHENOCRYSTS: 0.5% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 3-10%, 50% filled with calcite
UPPER CONTACT: recovered in Section 10R-5A, has 
oxidized, rubbly, auto-brecciated top
LOWER CONTACT: recovered in Section 10R-7A, sits on 
oxidized top of Unit 10, also has rubbly, auto-brecciated 
base
ALTERATION: moderate brownish gray alteration. Most 
vesicles are empty, but top 10 cm contains some filled 
with calcite. Interval from 17-30 cm contain abundant 
calcite-filled vesicles
VEINS: none 
STRUCTURE: rock is competent. 

UNIT: 10
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with auto-
brecciated top 
TEXTURE: porphyritic
COLOR: mottled gray-reddish gray
PHENOCRYSTS: 2% olivine (completely altered), 
0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 5%, 50% filled with calcite
UPPER CONTACT: recovered in Section 10R-7A, has 
oxidized top and rubbly, auto-brecciated top
LOWER CONTACT: recovered in Section 11R-2A (48 cm)
ALTERATION: moderate reddish brown alteration. Scoria 
contains abundant calcite filled vesicles
VEINS: calcite veins and vein networks over the whole 
section
STRUCTURE: rock is competent due to calcite cement.
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Hole 330-U1372A-11R Section 1, Top of Section: 70.9 CSF-A (m)
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330-U1372A-11R-1

UNIT: 10
PIECE: 2a-10 (piece 1 is drilling rubble)
LITHOLOGY: moderately olivine-phyric basalt 
(aphyric basalt based on thin section at 71.52-71.54 mbsf, 
sparsely plagioclase-phyric basalt based on thin section at 
71.75-71.77 mbsf)
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: phyric to sparsely porphyritic
COLOR: mottled gray-reddish gray grading into medium 
gray
PHENOCRYSTS: 2% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 2-5% up to 50% filled with carbonate and 
zeolite
UPPER CONTACT: recovered in Section 10R-7A, has 
oxidized and rubbly, scoriaceous top
LOWER CONTACT: recovered in Section 11R-2A, has 
chilled margin and concentration of aligned vesicles at 
base
ALTERATION: reddish brown to light brownish gray, 
highly altered part of scoriaceous top and massive part 
of Unit 10, olivine crystals are completely altered to 
iddingsite
VEINS: calcite and brown clay vein network between 
4-35 cm, cementing scoriaceous blocks. Lower in the 
section are isolated calcite veins up 
to 3 mm wide.
STRUCTURE: no preferred vein orientation. Rock 
competency is high early in the section, but after 118 cm, 
there are four rounded and non-oriented pieces.
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330-U1372A-11R-2

UNIT: 10
PIECE: 1a-d
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: sparsely porphyritic
COLOR: mottled gray-reddish gray grading into medium 
gray
PHENOCRYSTS: 2% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 2-15%, filled with carbonates
UPPER CONTACT: recovered in Section 10R-7A, has 
oxidized and rubbly, scoriaceous top
LOWER CONTACT: recovered in Section 11R-2A, has 
chilled margin and concentration of aligned vesicles at 
base
ALTERATION: olivine crystals completely altered to 
iddingsite, brownish gray moderately altered groundmass
VEINS: calcite veins < 2 mm wide.
STRUCTURE: veins are steeply dipping, aligned across 
the core. At the flow base (46-48 cm) are aligned vesicles. 
Competent material with 
excellent recovery.

UNIT: 11
PIECE: 1d-9
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: microporphyritic
COLOR: light reddish gray
PHENOCRYSTS: 0.2% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: filled with carbonates
UPPER CONTACT: contact with chilled lower margin of 
Unit 10
LOWER CONTACT: separated from Unit 12 by a 2 cm 
layer of limestone (contact recovered)
ALTERATION: olivine crystals completely altered to 
iddingsite, moderate to high altered part of scoriaceous 
top of Unit 11, reddish gray in color
VEINS: calcite vein network occurs through this unit, 
cementing voids in the scoriaceous material.
STRUCTURE: this unit has broken into several discrete 
pieces during drilling.
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U1372A-11R-3
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Hole 330-U1372A-11R Section 3, Top of Section: 73.78 CSF-A (m)
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330-U1372A-11R-3

UNIT: 11
PIECE: 1-14
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section at 74.03-74.05 mbsf, moderately plagioclase-
phyric basalt based on thin section at 74.62-74.64 mbsf)
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: microporphyritic
COLOR: light reddish gray
PHENOCRYSTS: 2% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 2%, filled with carbonates, zeolite, 
and clays; presence of vugs
UPPER CONTACT: contact with chilled lower margin of 
Unit 10
LOWER CONTACT: separated from Unit 12 by a 2 cm 
layer of limestone (contact recovered)
ALTERATION: olivine crystals are completely altered to 
iddingsite, greenish red to reddish gray altered part of 
scoriaceous top of Unit 11. Carbonate cement in between 
scoria, 62.5-131 cm shows yellowish halo like oxidization 
fingerprint
VEINS: three small carbonate and clay veins < 1 mm 
wide.
STRUCTURE: veins have no preferred orientation. Rock 
is quite competent, but has broken into several discrete 
pieces during drilling.
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Hole 330-U1372A-11R Section 4, Top of Section: 75.09 CSF-A (m)
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330-U1372A-11R-4

UNIT: 11
PIECE: 1-3
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: aphyric
COLOR: mid gray
PHENOCRYSTS: 0.1% olivine microphenocrysts 
(completely altered)
GROUNDMASS: fine grained
VESICLES: 1-2%, partially to completely filled 
with carbonate, zeolite, dark clay, iron oxides, 
and presence of a blue coating in some unfilled vesicles
UPPER CONTACT: contact with chilled lower margin of 
Unit 10
LOWER CONTACT: separated from Unit 12 by a 2 cm 
layer of limestone (contact recovered)
ALTERATION: 0-20 cm moderately altered, brownish 
color, olivine crystals completely altered to iddingsite, 
20 cm to end of section slightly altered part of Unit 11
VEINS: five carbonate veins <1 mm wide
STRUCTURE: four of the five veins have a similar 
orientation. Competent material with excellent recovery.
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Hole 330-U1372A-11R Section 5, Top of Section: 76.3 CSF-A (m)
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330-U1372A-11R-5

UNIT: 11
PIECE: 1-3
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: aphyric
COLOR: mid gray
PHENOCRYSTS: 0.1% olivine microphenocrysts 
(completely altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate, zeolite, and black 
minerals (clay?)
UPPER CONTACT: contact with chilled lower margin of 
Unit 10
LOWER CONTACT: separated from Unit 12 by a 2 cm 
layer of limestone (contact recovered)
ALTERATION: olivine crystals are completely altered to 
iddingsite medium gray slightly altered part of Unit 11, 
carbonate cement in between each scorias (30%)
VEINS: five veins, < 2 mm wide, filled by carbonate, and 
small amount of zeolite and green clay
STRUCTURE: groundmass has moderate to strong 
preferred orientation, which strongly controls vein 
orientation. Generally competent rock with excellent 
continuous recovery.
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Hole 330-U1372A-11R Section 6, Top of Section: 77.24 CSF-A (m)
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330-U1372A-11R-6

UNIT: 11
PIECE: 1-7
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 78.11-78.15 mbsf)
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: aphyric
COLOR: mid gray
PHENOCRYSTS: 0.1% microphenocrysts olivine 
(completely altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonates, and presence of 
a red halo of 1 cm thickness (at 148 cm)
UPPER CONTACT: contact with chilled lower margin of 
Unit 10
LOWER CONTACT: separated from Unit 12 by a 2 cm 
layer of limestone (contact recovered)
ALTERATION: 0-97 cm slightly altered gray groundmass, 
97-150 cm moderately altered part 
of Unit 11, many fractures with probably fluid penetration 
as indicated by halos of oxidization and completely altered 
olivine crystals (iddingsite)
VEINS: thin (< 1 mm wide) veins filled by carbonates, 
brown clays and iron oxides
STRUCTURE: groundmass has moderate to strong 
preferred orientation. Section 11-6R differs from 
Section 11-5R by the presence of a vein oriented 
approximately perpendicular to the groundmass 
orientation from 125-136 cm. Generally competent rock 
with excellent to good recovery.
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Hole 330-U1372A-11R Section 7, Top of Section: 78.74 CSF-A (m)
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330-U1372A-11R-7

UNIT: 11
PIECE: 1-2b
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 78.93-78.93 mbsf)
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: aphyric
COLOR: mid gray to reddish brown
PHENOCRYSTS: 0.1% microphenocrysts olivine 
(completely altered)
GROUNDMASS: fine grained
VESICLES: 1-15%, filled with carbonates and limestone, 
presence of carbonate vugs
UPPER CONTACT: contact with chilled lower margin of 
Unit 10
LOWER CONTACT: separated from Unit 12 by a 2 cm 
layer of limestone (contact recovered in Piece 2b)
ALTERATION: brownish moderately altered part 
of Unit 11, many fractures surrounded by oxidization 
haloes, olivine crystals are completely altered to iddingsite
VEINS: none in this piece.
STRUCTURE: groundmass has moderate to strong 
preferred orientation.

UNIT: 12
PIECE: 2b-11
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 78.93-78.93 mbsf)
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: aphyric
COLOR: medium red to light reddish gray; red oxidized 
material at the flow top, grading down through reddish-
brown to reddish grey towards the base
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 3-15%, filled with carbonates and limestone, 
and presence of a yellow coating in unfilled vesicles
UPPER CONTACT: separated from Unit 11 by a 2 cm 
layer of limestone (contact recovered in Piece 2b)
LOWER CONTACT: not recovered
ALTERATION: reddish highly altered part of scoriaceous 
top and bottom of Unit 12, carbonate cement in between 
each scorias (30%)
VEINS: carbonate vein network cementing voids 
in scoriaceous flow top.
STRUCTURE: no preferred vein orientation. Recovered 
rock pieces become smaller towards the unit base.
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Hole 330-U1372A-12R Section 1, Top of Section: 80.5 CSF-A (m)
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330-U1372A-12R-1

UNIT: 13
PIECE: 5-14 (pieces 1 to 4 are drilling debris)
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: aphyric
COLOR: dusky red to slightly reddish light gray
PHENOCRYSTS: 0.1% microphenocrysts olivines
GROUNDMASS: fine grained
VESICLES: 5-10%, partly filled with calcite, vesicle filling 
increases towards the bottom of this section
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered, brownish gray to gray. 
Margins of scoria are reddish brown. Calcite filled vesicles 
and veins throughout section
VEINS: from 15-115 cm have calcite veins and vein 
networks cementing voids in scoriaceous flow top.
STRUCTURE: veins have no preferred orientation. 
Recovered pieces are continuous in the cemented 
material, but become smaller and more fragmented lower 
in the unit.
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Hole 330-U1372A-12R Section 2, Top of Section: 81.9 CSF-A (m)
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330-U1372A-12R-2

UNIT: 13
PIECE: 1-5
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 82.01-82.03 mbsf)
VOLCANIC DESCRIPTION: lava flow with scoriaceous 
top 
TEXTURE: aphyric
COLOR: slightly reddish light gray
PHENOCRYSTS: 0.1% olivines microphenocrysts
GROUNDMASS: fine grained
VESICLES: 5-10%, filled with calcite and green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately to highly altered gray to light 
gray. Most vesicles are filled with calcite and green clay
VEINS: two isolated calcite veins and one calcite vein 
network; individual veins are 1-5 mm wide.
STRUCTURE: competent material with excellent 
to good recovery.
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330-U1372A-12R-3

UNIT: 14
PIECE: 1-7
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: light reddish gray
PHENOCRYSTS: 0.1% microphenocrysts olivines
GROUNDMASS: fine grained
VESICLES: 0.5-3%, filled with calcite 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered light gray. Interval from 
19-30 cm is reddish brown 
VEINS: several veins and vein networks, typically 1 mm 
wide or less. Filled by calcite and brown clay, with some 
Mn-oxide.
STRUCTURE: steeply dipping veins and fractures. Rock 
is competent with excellent or good recovery.
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330-U1372A-12R-4

UNIT: 15
PIECE: 1-10
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 84.74-84.77 mbsf)
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: dusky oxidized red at the flow top, grading to 
light reddish gray towards the unit base.
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 10-25%. Unit 15 is much more vesicular than 
Unit 14. Vesicles are filled with calcite, green clay and in 
Pieces 2, 3 and 4 
Mn-oxide
UPPER CONTACT: not recovered, although vesicles in 
Piece 1 are filled with soil. Mn-oxides filling vesicles in 
Pieces 2, 3 and 4 may indicate subaerial weathering. 
LOWER CONTACT: not recovered
ALTERATION: highly altered, from brown color at top, 
grading to reddish brown to light brown to gray at bottom 
of section. Vesicles filled with brown clay in Piece 1 with 
Mn-oxides in piece 4. Vesicles lower in section contain 
calcite and green clay
VEINS: rare veins, < 2 mm wide, filled with calcite and 
brown clay
STRUCTURE: veins and fractures randomly oriented. 
Rock is competent with excellent to moderate recovery.
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U1372A-13R-1
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330-U1372A-13R-1

UNIT: 16
PIECE: 1a-7a
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 91.02-91.04 mbsf)
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: mottled brown gray, brownish gray, pale orange 
gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1-10%, partly filled with carbonate, green clay 
and some vesicles show a Fe-oxide coating, the vesicle 
filling increases towards the end of this section 
UPPER CONTACT: not recovered, top of Section 13R-1A
LOWER CONTACT: not recovered in Section 13R-2A
ALTERATION: varying from brown to gray, moderate to 
high altered, presence of oxidation haloes from 31 to 
63 cm. 
VEINS: several veins and vein networks filled by green 
clay and carbonate, generally < 1 mm, but up to 5 mm 
wide
STRUCTURE: several vein and joint networks with steep 
dip. Groundmass has preferential orientation, especially 
between 70-136 cm.
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330-U1372A-13R-2

UNIT: 16
PIECE: 1-7
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: massive lava flow, vesicular 
upper part
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 5-10%, 0-9 cm 40% filling of carbonate and 
green clay, botryoidal carbonate crystals in larger vesiclas
UPPER CONTACT: not recovered, top of Section 13R-1A
LOWER CONTACT: not recovered in Section 13R-2A
ALTERATION: moderate to high alteration, color varying 
from gray to brownish gray (83 to 96 cm)
VEINS: several veins < 5mm wide, but generally ~ 1mm.
STRUCTURE: groundmass has moderate to strong 
preferential orientation, which influences vein and fracture 
directions. Rock competency and recovery ranges from 
excellent to poor.

UNIT: 17
PIECE: 8-9
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: breccia, possibly highly 
altered hyaloclastite, glass completely replaced
TEXTURE: aphyric
COLOR: mottled green black gray orange
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 10%. Filled with carbonate, green clay, 
Fe-oxides
UPPER CONTACT: not recovered in Section 
13R-2A
LOWER CONTACT: transition to more massive Unit 18 
and disappearance of groundmass (clay) in Section 
13R-2A
ALTERATION: high alteration characterized by orange 
brown color 
VEINS: none 
STRUCTURE: volcanic breccia

UNIT: 18
PIECE: 9-11
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 10%, some vesicles show a thin 
green and blueish coating
UPPER CONTACT: transition from Unit 17 and 
disappearance of groundmass (clay) in Section 13R-2A
LOWER CONTACT: not recovered at bottom of Section 
13R-2A
ALTERATION: alteration characterized by brownish gray 
color
VEINS: none
STRUCTURE: none 
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330-U1372A-13R-3

UNIT: 19
PIECE: 1a-3
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section at 92.93-92.96 mbsf)
VOLCANIC DESCRIPTION: breccia, possibly highly 
altered hyaloclastite, glass completely replaced
TEXTURE: aphyric
COLOR: mottled green 
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 7%, partly filled with carbonate, and others 
show a blueish coating
UPPER CONTACT: not recovered in Section 13R-3A
LOWER CONTACT: transition to more massive Unit 20. 
Possible top of Unit 20
ALTERATION: scoriaceous clasts are highly altered 
(grayish brown), and surrounded by completely altered 
glass (?) (greenish clay?)
VEINS: none
STRUCTURE: non-oriented flow contact between basaltic 
breccias and basalt of Unit 20

UNIT: 20
PIECE: 3-8
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow with cumulate base
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none for most of flow, olivine cumulate 
between 60-97 cm on Section 13R-5A (3%). Completely 
altered
GROUNDMASS: fine grained
VESICLES: variable from 5-10%, half filled vesicles with 
carbonate crystals up to 1 mm 
UPPER CONTACT: transition from Unit 19 and 
disappearance of groundmass (clay) in Section 13R-3A
LOWER CONTACT: not recovered at bottom of Section 
13R-5A, Inferred from increased abundance of olivine 
crystals and vesicles.
ALTERATION: high alteration (light gray). Calcite in 50% 
of the vesicles
VEINS: none
STRUCTURE: non-oriented flow contact at contact to 
Unit 19 above
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330-U1372A-13R-4

UNIT: 20
PIECE: 1-10
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 95.37-95.39 mbsf)
VOLCANIC DESCRIPTION: lava flow with cumulate base
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none for most of flow, olivine cumulate 
between 60-97 cm on Section 13R-5A (3%). Completely 
altered
GROUNDMASS: fine grained
VESICLES: variable from 5-10%, filled with carbonate and 
yellow clay, vesicles concentration zone at 67 cm, 
botryoidal zoned vug with carbonate, and white yellowish 
clay at 71.5-73.5 cm, bottom part of section show less % 
in vesicle filling (yellow mineral and carbonate)
UPPER CONTACT: transition from Unit 19 and 
disappearance of groundmass (clay) in Section 13R-3A
LOWER CONTACT: not recovered at bottom of Section 
13R-5A, Inferred from increased abundance of olivine 
crystals and vesicles.
ALTERATION: light gray color and high alteration for most 
of section. 
VEINS: thin veins filled with carbonate and black clay.
STRUCTURE: groundmass has moderate to strong 
preferential orientation, which exerts a strong control on 
veins and fractures. Vesicles are also aligned and 
elongated in the same direction. 
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330-U1372A-13R-5

UNIT: 20
PIECE: 1-5
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow 
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: variable from 1-10%
UPPER CONTACT: transition from Unit 19 and 
disappearance of groundmass (clay) in Section 13R-3A
LOWER CONTACT: not recovered at bottom of Section 
13R-5A, Inferred from increased abundance of olivine 
crystals and vesicles.
ALTERATION: high (light gray) 
VEINS: none.
STRUCTURE: groundmass has preferential orientation.
 
UNIT: 21
PIECE: 6-8 
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: porphyritic
COLOR: medium to dark gray
PHENOCRYSTS: 5% olivine
GROUNDMASS: fine grained
VESICLES: 5% 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered; identified basalt 
breccia in Piece 13.
ALTERATION: moderate (gray) alteration; olivines are 
abundant and moderately preserved
VEINS: none
STRUCTURE: no preferred groundmass orientation, rock 
competency and recovery poor.
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330-U1372A-14R-1

UNIT: 21
PIECE: 1-12
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: porphyritic
COLOR: medium to dark gray
PHENOCRYSTS: 5% olivine, 1% plagioclase
GROUNDMASS: fine grained
VESICLES: 5%, filled with yellow clay, carbonate and 
green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered; identified basalt 
breccia in Piece 13.
ALTERATION: slight alteration characterized by 
a light gray color; nearly fresh olivine crystals. Interval 
from 115 to 121 cm is moderately altered and presents a 
reddish green color
VEINS: several oriented carbonate veins
STRUCTURE: brittle rock, rock competency ranges from 
good to poor, drilling disturbances.

UNIT: 22
PIECE: 13-15 
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: mottled dark green, black, reddish gray
PHENOCRYSTS: 5% olivine
GROUNDMASS: fine grained
VESICLES: 20%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: high alteration (reddish gray) with a strong 
oxidization from 126 to 132. Interval from 132-146 cm is 
completely altered.
VEINS: very brittle rock, several oriented fractures at 
approx. 130-160
STRUCTURE: brittle rock, rock competency ranges from 
good to poor, drilling disturbances.
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330-U1372A-14R-2

UNIT: 22
PIECE: 1-3 
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: mottled dark green, black, reddish gray
PHENOCRYSTS: 5% olivine
GROUNDMASS: fine grained
VESICLES: 20%, infilled by carbonates
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered basaltic breccias are highly 
altered (reddish gray); completely altered cement 
(greenish gray, clay after glass)
VEINS: none
STRUCTURE: rock competency and recovery is poor, 
breccias.

UNIT: 23
PIECE: 4-14 
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: highly porphyritic
COLOR: greenish gray
PHENOCRYSTS: 10% olivine
GROUNDMASS: fine grained
VESICLES: 3-15% , infilled by carbonates, green and 
white clay; green coating of clay minerals
UPPER CONTACT: not recovered
LOWER CONTACT: in Section 3, Piece 1
ALTERATION: moderately altered interval with a greenish 
gray color
VEINS: few oriented veins
STRUCTURE: few fractures, no preferred groundmass 
orientation, rock competency and recovery is poor to 
good.
Proc. IODP | Volume 330 67



Site U1372 core descriptions Visual core descriptions

U1372A-14R-3
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

103.8

103.6

103.4

103.2

103.0

102.8

111

222

333

444

555

666

777

888

999

101010

111111

121212

23

24

25
7550250

20100-1
0

-2
0

50
00

40
00

30
00

20
00

10
00

0 DescriptionAl
te

ra
tio

n

S
tru

ct
ur

e

Li
th

. u
ni

t

Sh
ip

bo
ar

d
st

ud
ie

s

O
rie

nt
at

io
n

Sc
an

ne
d

im
ag

e

Pi
ec

e 
nu

m
be

r

D
ep

th
 (m

)

Hole 330-U1372A-14R Section 3, Top of Section: 102.66 CSF-A (m)

Groundmass
grain size (mm)

and glass
preservation

D
ip

 d
ire

ct
io

n 
(

)

C
or

e 
le

ng
th

 (c
m

)

% Phenocrysts
(pl., ol., px.)

D
ip

 a
ng

le
 (

)

Structural
measurements

1.
00

0.
80

0.
60

0.
40

0.
20

0.
00

20151050

Vesicularity

50403020100

(b* , - raw;
b* , a* - filtered)

Reflectance
(L* - raw;

L* - filtered)

Magnetic
susceptibility

(x10-5 SI)
(MS , MSPoint

- raw;
MS , MSPoint

- filtered)

message openfile IMAGES/1372A14R.PDF

330-U1372A-14R-3

UNIT: 23
PIECE: 1a (top 2 cm) 
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: highly porphyritic
COLOR: greenish gray
PHENOCRYSTS: 10% olivine
GROUNDMASS: fine grained
VESICLES: 3-15%, green coating 
UPPER CONTACT: not recovered
LOWER CONTACT: recovered
ALTERATION: greenish gray highly altered part of Unit 23
VEINS: none
STRUCTURE: no preferred groundmass orientation, rock 
competency and recovery are good.

UNIT: 24
PIECE: 1a-b 
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccias (possible 
hyaloclastite)
TEXTURE: aphyric
COLOR: reddish brown to bluish green
PHENOCRYSTS: none
GROUNDMASS: aphanitic
VESICLES: 1%, filled with green clay
UPPER CONTACT: in piece 1a
LOWER CONTACT: in piece 1b
ALTERATION: completely altered part of volcanic breccia 
of Unit 24. The red color decreases towards the bottom 
and turns into green.
VEINS: none
STRUCTURE: no preferred groundmass orientation, rock 
competency and recovery are good.

UNIT: 25
PIECE: 1b-12 
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: greenish gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1-10%, variations in vesicularity, partly filled 
with carbonates and some vesicles show a green coating
UPPER CONTACT: in Piece 1b
LOWER CONTACT: not recovered
ALTERATION: greenish gray highly altered 
VEINS: none
STRUCTURE: no preferred groundmass orientation, rock 
competency and recovery are poor.
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330-U1372A-15R-1

UNIT: 25
PIECE: 1-3e
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0-10%, filled with Fe-oxyhydroxide and 
calcite, some vesicles show a thin black halo
UPPER CONTACT: recovered, 330-U1372A-14R-3-A, 
Piece 1b
LOWER CONTACT: not recovered
ALTERATION: slightly altered throughout section, but with 
more moderate alteration in Piece 1 at top. Calcite and 
Fe-oxyhydroxide filled vesicles. 
VEINS: several oriented thin veins, sparce calcite/
Fe-oxyhydroxide veins
STRUCTURE: both non-oriented and oriented fractures, 
groundmass does not show preferred orientation, rock 
competency and recovery are excellent.
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330-U1372A-15R-2

UNIT: 25
PIECE: 1a-11
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 111.47-111.49 mbsf)
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.5-15% 
UPPER CONTACT: recovered, 330-U1372A-14R-3-A, 
Piece 1b
LOWER CONTACT: not recovered
ALTERATION: slightly altered throughout section with 
one 10 cm portion between 29-39 cm with abundant 
Fe-oxyhydroxide and carbonate filled vesicles.
VEINS: several oriented veins, sparse calcite/
Fe-oxyhydroxide veins
STRUCTURE: groundmass has no preferred orientation. 
Many pieces have fractures, rock competency ranges 
from excellent to poor.
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330-U1372A-15R-3

UNIT: 25
PIECE: 1a-8
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.5-5% 
UPPER CONTACT: recovered, 330-U1372A-14R-3-A, 
Piece 1b
LOWER CONTACT: not recovered
ALTERATION: slight alteration throughout section with a 
few vesicle-rich zones filled with Fe-oxyhydroxide and 
calcite 
VEINS: several oriented veins, sparse calcite/
Fe-oxyhydroxide veins
STRUCTURE: several fractures, rock competency ranges 
from excellent to poor, some pieces are brittle and 
fractured.
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330-U1372A-16R-1

UNIT: 25
PIECE: 1-7
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: recovered, 330-U1372A-14R-3-A, 
Piece 1b
LOWER CONTACT: not recovered; inferred from 
presence of breccia at top of Piece 8
ALTERATION: slightly altered down bottom portion of 
section. Vesicles filled with Fe-oxyhydroxide, green clay 
or carbonate. Lower section of breccia has a completely 
altered matrix with moderately altered basaltic fragments 
in matrix.
VEINS: few isolated straight veins
STRUCTURE: rock competency is good although 
recovery is poor.

UNIT: 26
PIECE: 8-14
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (pillows?)
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1% 
UPPER CONTACT: not recovered; inferred from presence 
of breccia at top of Piece 8
LOWER CONTACT: not recovered
ALTERATION: moderately altered with Fe-oxyhydroxide 
and carbonate filled vesicles. Top of Piece 8 contains a 
margin of completely altered breccias.
VEINS: occasionally, single non-oriented veins
STRUCTURE: no preferred groundmass orientation. 
Rock competency and recovery are good.

UNIT: 27
PIECE: 15-16
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite?)
TEXTURE: aphyric
COLOR: light to medium gray fragments in dark green 
matrix
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1% (in clasts) 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: breccia matrix is completely altered, 
basaltic fragments are moderately altered with more 
intense alteration at the margins.  
VEINS: none
STRUCTURE: no preferred groundmass orientation, very 
brittle rock, rock competency and recovery poor.
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330-U1372A-16R-2

UNIT: 27
PIECE: 1-10
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section at 121.09-121.11 mbsf)
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite?)
TEXTURE: aphyric
COLOR: light to medium gray fragments in dark green 
matrix
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1% (in clasts) 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: breccia matrix is completely altered, basalt 
fragments range from strongly altered at margins to 
moderately altered interiors. Vesicles filled with carbonate 
and/or Fe-oxyhydroxide.
VEINS: none
STRUCTURE: groundmass has no preferred orientation, 
volcanic breccias. Rock competency poor.

UNIT: 28
PIECE: 11-14
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (pillows?)
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1% 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered with Fe-oxyhydroxides 
and carbonate in vesicles and veins
VEINS: several vein networks
STRUCTURE: some pieces of this unit are fracture. 
Rock competency ranges from poor to good.
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330-U1372A-16R-3

UNIT: 28
PIECE: 1-9
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (pillows?)
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 2-15% 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered throughout the section. 
Vesicle infilling varies from carbonate, mixed carbonate 
and Fe-oxyhydroxide, to Fe-oxyhydroxide. Veins 
dominated by Fe-oxyhydroxide
VEINS: several thin veins and joints, generally 
non-oriented
STRUCTURE: no preferred groundmass orientation. 
Rock competency and recovery good. 
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330-U1372A-16R-4

UNIT: 28
PIECE: 1-4
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (pillows?)
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.1-10% 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderate alteration. Orange-brown 
alteration is present adjacent to some veins.
VEINS: thin veins filled by carbonates, calcite and 
Fe-Ti oxides
STRUCTURE: groundmass has no preferred orientation, 
rock competency and recovery is good
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U1372A-17R-1
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330-U1372A-17R-1

UNIT: 28
PIECE: 1-3
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 1% pyroxene, 0.5% feldspar
GROUNDMASS: fine grained
VESICLES: 0.5%, infilled with carbonates and black clays
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered pillow/block margin, 
gray to greenish gray in color
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery

UNIT: 29
PIECE: 4a-4b
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section at 129.03-129.06 mbsf)
VOLCANIC DESCRIPTION: breccia
TEXTURE: aphyric
COLOR: mottled green black gray orange
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly black glass matrix that contains the 
fragments, moderately altered dark gray larger fragments 
(between 1 and 3 cm) in altered matrix, highly altered, 
small greenish fragments (cm or less) in glass matrix
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery

UNIT: 30
PIECE: 5-6d
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section at 129.45-129.48 mbsf)
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 0.2% pyroxene, 0.5% feldspar
GROUNDMASS: fine grained
VESICLES: 3%, infilled with carbonates, oxidized brown 
minerals (36-46 cm), green and white clay (46-66 cm), 
and yellowish clay (66-90.5 cm)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered massive portion
VEINS: several thin veins.
STRUCTURE: lava has strong magmatic foliation, which 
influences vein and fracture orientation. Rock is 
competent, with good recovery

UNIT: 31
PIECE: 7-8
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: breccia
TEXTURE: aphyric
COLOR: mottled green black gray orange
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered black breccias hosted into 
a nearly fresh glass matrix
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery
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U1372A-17R-1 (continued)
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330-U1372A-17R-1 (continued)

UNIT: 32
PIECE: 8
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: rounded clast
TEXTURE: microporphyritic
COLOR: light gray
PHENOCRYSTS: 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1%, infilled by carbonates
UPPER CONTACT: contact between clast and brecciated 
material
LOWER CONTACT: not recovered
ALTERATION: moderately altered rounded gray clast
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery

UNIT: 33
PIECE: 9
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 10% pyroxene
GROUNDMASS: fine grained
VESICLES: 1%, infilled by carbonates
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered rounded gray clast
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery

UNIT: 34
PIECE: 10
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 3% pyroxene
GROUNDMASS: fine grained
VESICLES: 1%, filled by carbonates
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered rounded gray clast
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery

UNIT: 35
PIECE: 11
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: breccia
TEXTURE: aphyric
COLOR: mottled green black gray orange
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 
UPPER CONTACT: not recovered
LOWER CONTACT: in contact with vesicular 
pillow lobe
ALTERATION: moderately altered high vesicular basalt 
(greenish gray), smectite coating, clast margins are more 
altered and oxidized
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery

UNIT: 36
PIECE: 11
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: vesicular pillow lobe
TEXTURE: microporphyritic
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 15%, infilled by carbonates and smectite 
coating
UPPER CONTACT: in contact with breccia
LOWER CONTACT: sharp contact with breccia
ALTERATION: moderately altered high vesicular basalt 
(greenish gray), smectite coating, clast margins are more 
altered and oxidized
VEINS: none
STRUCTURE: rock is competent, with complete recovery
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U1372A-17R-1 (continued 2)
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330-U1372A-17R-1 (continued)

UNIT: 37
PIECE: 11
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: breccia
TEXTURE: aphyric
COLOR: mottled green black gray orange
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 
UPPER CONTACT: sharp contact with vesicular pillow 
lobe
LOWER CONTACT: not recovered
ALTERATION: highly altered breccia (greenish red), with 
green and red clasts and some carbonate
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery

UNIT: 38
PIECE: 12
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 0.5% olivine, 0.5% feldspar
GROUNDMASS: fine grained
VESICLES: 0%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered (gray), oxidizing halos 
on the rim of this pebble
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery
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U1372A-17R-2
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330-U1372A-17R-2

UNIT: 39
PIECE: 1
LITHOLOGY: aphyric basalt (moderately 
plagioclase-phyric basalt based on thin section at 
130.24-130.30 mbsf)
VOLCANIC DESCRIPTION: pillow breccia
TEXTURE: moderately phyric
COLOR: mottled black green brown
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 
UPPER CONTACT: not recovered
LOWER CONTACT: transitional boundary with pillow lobe 
Unit 40
ALTERATION: highly altered basaltic fragments (grayish 
brown) into a matrix completely altered (dark green)
VEINS: 5 mm wide vein
STRUCTURE: competent rock, with good recovery

UNIT: 40
PIECE: 1-3
LITHOLOGY: aphyric basalt (moderately 
plagioclase-phyric basalt based on thin section at 
130.24-130.30 mbsf and at 130.64-130.66 mbsf)
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: moderately phyric
COLOR: medium gray (orange bands at top and bottom 
of unit, altered glass?)
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1-10%, carbonates and green clay infilling
UPPER CONTACT: transitional boundary with breccia 
Unit 39
LOWER CONTACT: in contact with breccia
ALTERATION: moderately altered basalt (gray) with 
orange brown pillow margin
VEINS: < 2 mm wide veins
STRUCTURE: rock is competent, but with incomplete 
recovery 

UNIT: 41
PIECE: 4
LITHOLOGY: moderately plagioclase-phyric basalt 
breccia
VOLCANIC DESCRIPTION: pillow breccia
TEXTURE: moderately phyric
COLOR: mottled green
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered basalt (gray) with 
orange brown pillow margin
VEINS: none
STRUCTURE: competent rock

UNIT: 42
PIECE: 5
LITHOLOGY: moderately plagioclase-phyric basalt
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 10%, carbonates infilling
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered basalt (gray) with 
orange brown pillow margin
VEINS: single 1 mm wide vein along upper chilled contact
STRUCTURE: competent, with good recovery
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U1372A-17R-2 (continued)

330-U1372A-17R-2 (continued)

UNIT: 43
PIECE: 6
LITHOLOGY: moderately plagioclase-phyric basalt
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 5% pyroxene
GROUNDMASS: fine grained
VESICLES: 5%, carbonates and green clay infilling
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered basalt (gray) with 
orange brown pillow margin
VEINS: minor veins
STRUCTURE: competent, with good recovery

UNIT: 44
PIECE: 7
LITHOLOGY: moderatly plagioclase-phyric basalt breccia 
(moderately plagioclase-phyric basalt based on thin 
section at 131.53-131.56 mbsf)
VOLCANIC DESCRIPTION: pillow breccia
TEXTURE: moderately phyric
COLOR: mottled black green dark gray orange
PHENOCRYSTS: 5% feldspar, 1% pyroxene
GROUNDMASS: fine grained
VESICLES: 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered basaltic fragments 
(dark gray) into a slightly altered matrix (black)
VEINS: none
STRUCTURE: competent, with good recovery
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U1372A-17R-3
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330-U1372A-17R-3

UNIT: 45
PIECE: 1
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: pillow lobe
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 1% pyroxene
GROUNDMASS: fine grained
VESICLES: 10%, infilled with black clays
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderate altered (gray), oxidizing halos on 
the rim of this pebble
VEINS: none
STRUCTURE: competent rock with good recovery

UNIT: 46
PIECE: 2-13
LITHOLOGY: highly plagioclase-pyroxene-phyric basalt 
breccia (aphyric basalt hyaloclastite based on thin section 
at 132.53-132.55 mbsf, highly plagioclase-phyric basalt 
breccia based on thin section at 132.76-132.78 mbsf)
VOLCANIC DESCRIPTION: pillow breccia
TEXTURE: microporphyritic
COLOR: mottled black green gray blue
PHENOCRYSTS: 10% feldspar, 0.5% olivine, 
10% pyroxene
GROUNDMASS: fine grained
VESICLES: 0%
UPPER CONTACT: not recovered
LOWER CONTACT: in contact with breccia
ALTERATION: high altered clasts (gray) in a moderately 
altered glassy matrix of hyaloclastite (greenish gray); 
highly altered pebble with carbonate filled vesicles 
(124-133 cm)
VEINS: none
STRUCTURE: competent rock with good recovery
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330-U1372A-18R-1

UNIT: 46
PIECE: 1-19
LITHOLOGY: highly plagioclase-pyroxene-phyric basalt 
breccia (moderately plagioclase-phyric basalt breccia 
based on thin section at 134.57-134.59 mbsf)
VOLCANIC DESCRIPTION: pillow breccia
TEXTURE: microporphyritic
COLOR: mottled black green gray blue
PHENOCRYSTS: 10% feldspar; 0.5% olivine; 
10% pyroxene
GROUNDMASS: fine grained
VESICLES: 10%, blue coating (smectite)
UPPER CONTACT: not recovered
LOWER CONTACT: in contact with breccia
ALTERATION: high altered basaltic clasts in a slightly to 
moderately altered glassy matrix 
VEINS: occasional thin calcite veins
STRUCTURE: variable competency from good to poor, 
with excellent to poor recovery 
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U1372A-18R-2
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330-U1372A-18R-2

UNIT: 46
PIECE: 1-22
LITHOLOGY: highly plagioclase-phyric basalt breccia
VOLCANIC DESCRIPTION: pillow breccia
TEXTURE: microporphyritic
COLOR: mottled black green gray blue
PHENOCRYSTS: 10% feldspar; 0.5% olivine; 
10% pyroxene
GROUNDMASS: fine grained
VESICLES: 0%, voids have blue coating (smectite)
UPPER CONTACT: not recovered
LOWER CONTACT: in contact with breccia
ALTERATION: high altered basaltic clasts in a slightly to 
moderately altered glassy matrix 
VEINS: occasional thin calcite veins
STRUCTURE: variable competency from good to poor, 
with excellent to poor recovery 
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U1372A-18R-3
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330-U1372A-18R-3

UNIT: 46
PIECE: 1-18
LITHOLOGY: highly plagioclase-pyroxene-phyric basalt 
breccia (aphyric basalt based on thin section at 
136.55-136.57 mbsf, highly plagioclase-phyric basalt 
based on thin section at 137.01-137.03 mbsf)
VOLCANIC DESCRIPTION: pillow breccia
TEXTURE: microporphyritic
COLOR: mottled black green gray blue
PHENOCRYSTS: 10% feldspar; 0.5% olivine; 
10% pyroxene
GROUNDMASS: fine grained
VESICLES: 0%, voids have blue coating (smectite)
UPPER CONTACT: not recovered
LOWER CONTACT: in contact with breccia
ALTERATION: high altered basaltic clasts in a slightly to 
moderately altered glassy matrix 
VEINS: occasional thin calcite veins
STRUCTURE: variable competency from good to poor, 
with excellent to poor recovery 
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U1372A-19R-1
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330-U1372A-19R-1

UNIT: 46
PIECE: 1
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphyric
COLOR: dark greenish gray
PHENOCRYSTS: none
GROUNDMASS: aphanitic
VESICLES: 0%, voids have blue coating
UPPER CONTACT: not recovered
LOWER CONTACT: variation in size of volcanic particles
ALTERATION: slightly to moderately greenish altered 
glassy matrix and high altered clasts
VEINS: none
STRUCTURE: rock competency is good.

UNIT: 47
PIECE: 1-19
LITHOLOGY: aphyric basalt volcaniclastic sandstone 
(moderately plagioclase-phyric basalt volcaniclastic 
sandstone based on thin section at 138.87-138.93 mbsf)
VOLCANIC DESCRIPTION: vitric-lithic volcanic sand and 
gravel (hydrovolcanic deposit)
TEXTURE: aphanitic 
COLOR: dark greenish gray
PHENOCRYSTS: none
GROUNDMASS: aphanitic
VESICLES: voids have blue coating
UPPER CONTACT: reduction in size of volcanic particles
LOWER CONTACT: not recovered
ALTERATION: slightly to moderately greenish altered 
glassy matrix and high altered clasts
VEINS: none 
STRUCTURE: rock competency ranges from excellent to 
poor.
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330-U1372A-19R-2

UNIT: 47
PIECE: 1-14
LITHOLOGY: aphyric basalt volcanic sand
VOLCANIC DESCRIPTION: vitric-lithic volcanic sand and 
gravel (hydrovolcanic deposit)
TEXTURE: aphanitic
COLOR: dark greenish gray
PHENOCRYSTS: none
GROUNDMASS: aphanitic
VESICLES: voids have blue coating (smectite)
UPPER CONTACT: reduction in size of volcanic particles
LOWER CONTACT: not recovered
ALTERATION: slightly to moderately greenish altered 
glassy matrix and high altered clasts
VEINS: none
STRUCTURE: rock competency and recovery ranges 
from moderate to excellent.
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330-U1372A-19R-3

UNIT: 47
PIECE: 1-5
LITHOLOGY: aphyric basalt volcanic sand (aphyric basalt 
vitric-lithic volcanic sand and gravel based on thin section 
at 141.94-141.97 mbsf)
VOLCANIC DESCRIPTION: vitric-lithic volcanic sand and 
gravel (hydrovolcanic deposit)
TEXTURE: aphanitic
COLOR: dark greenish gray
PHENOCRYSTS: none
GROUNDMASS: aphanitic
VESICLES: 0%
UPPER CONTACT: reduction in size of volcanic particles
LOWER CONTACT: not recovered
ALTERATION: slightly to moderately altered glassy matrix, 
high altered clasts in a glassy matrix, with carbonate veins
VEINS: two thin calcite veins with 1 cm wide halos.
STRUCTURE: rock competency and recovery is good.

UNIT: 48
PIECE: 6-10
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section at 143.24-143.27 mbsf)
VOLCANIC DESCRIPTION: pillow fragments in 
hyaloclastite matrix
TEXTURE: aphanitic
COLOR: dark greenish gray with medium gray clasts
PHENOCRYSTS: 1% of olivine and plagioclase 
glomerocrysts (in clasts)
GROUNDMASS: aphanitic. Clasts are fine grained 
VESICLES: 20% (in clasts), filled with carbonate and 
green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: clasts of breccia in glassy matrix, high 
vesicular filled with carbonate and green clay, slightly 
altered glassy matrix in volcanic breccia
VEINS: none
STRUCTURE: rock competency and recovery is good.
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330-U1372A-20R-1

UNIT: 49
PIECE: 1-4
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: probably pillow fragments
TEXTURE: aphyric
COLOR: medium gray (yellowish gray at margins)
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1% (20% in patch in center of Piece 4), filled 
with carbonate in the centre of Piece 4, zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderate alteration, alteration halos 
towards the margins of these fragments, in the middle of 
Piece 4 cluster of vesicles
VEINS: none
STRUCTURE: rock is competent, but with incomplete 
recovery

UNIT: 50
PIECE: 5
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: pillow fragments in 
hyaloclastite matrix
TEXTURE: aphanitic matrix
COLOR: dark greenish gray with medium gray clasts
PHENOCRYSTS: none
GROUNDMASS: fine grained (in clasts)
VESICLES: 0%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately to highly altered glassy matrix, 
moderately altered clasts show increasing alteration 
toward the rim
VEINS: none
STRUCTURE: rock is moderately competent, but with 
incomplete recovery

UNIT: 51
PIECE: 6-16
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: probably pillow fragments
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.5%, partly filled with carbonate, zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basalt, pillow fragments
VEINS: up to 5 mm wide, filled by carbonate and green 
clay
STRUCTURE: rock is competent, but with incomplete 
recovery
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330-U1372A-21R-1

UNIT: 51
PIECE: 1-10
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: probably pillow fragments
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.1%, partly filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: gray colored, moderately altered. Few 
vesicles present are calcite filled, olivine crystals in 
groundmass are completely altered to iddingsite
VEINS: two non-oriented veins in rotated pieces, filled 
with zeolite
STRUCTURE: two oriented fractures, rock competency 
and recovery is good.

UNIT: 52
PIECE: 11
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt fragments in 
hyaloclastite matrix
TEXTURE: aphyric
COLOR: dark greenish gray with medium gray clasts
PHENOCRYSTS: none
GROUNDMASS: fine grained (in clasts)
VESICLES: 2%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: matrix is highly altered to dark green color, 
fragments are gray, moderately altered.
VEINS: none
STRUCTURE: breccia 

UNIT: 53
PIECE: 12-19
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 147.15-147.17 mbsf)
VOLCANIC DESCRIPTION: probably pillow fragments
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 2% plagioclase, 1% augite as 
glomerocrysts (2 mm)
GROUNDMASS: fine grained
VESICLES: 0.1% (except Piece 15) partly filled with 
clacite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: gray, moderately altered throughout 
section except some vein halos at 84 cm and 109 to 
116 cm. The halos are brownish gray. Small vesicles are 
calcite filled. Three large vesicles 
(3-4 cm) in Piece 15 are 50 to 80% filled with calcite and 
some chalcedony(?)
VEINS: several filled veins in Pieces 13 and 
16-19, several orientations, composite veins filled with 
carbonate, green clay and minor amounts of 
Fe-oxyhydroxides, presence of 3 veins with a brownish 
10-20 mm thick halo (84-115 cm)
STRUCTURE: two fractures in Pieces 12 and 13, two 
geopetals.
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UNIT: 53
PIECE: 1-2
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: probably pillow fragments
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 2% plagioclase, 1% augite as 
glomerocrysts (2 mm)
GROUNDMASS: fine grained
VESICLES: 0.1%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: gray, moderate alteration
VEINS: two 1-4 mm sized isolated veins, filled with 
carbonate, green and black clay
STRUCTURE: rotated pieces, rock competency 
is good

UNIT: 54
PIECE: 3-5
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
hyaloclastite breccia based on thin section at 146.87-
146.90 mbsf)
VOLCANIC DESCRIPTION: basalt fragments in 
hyaloclastite matrix
TEXTURE: microporphyritic in clasts
COLOR: dark greenish gray with medium gray clasts
PHENOCRYSTS: 2% plagioclase, 1% augite as 
glomerocrysts (2 mm) in clasts
GROUNDMASS: fine grained (in clasts)
VESICLES: 0.5%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black glass as matrix to 
moderately altered gray fragments
VEINS: two vein networks in individual clasts, filled with 
breccia matrix (green and black clay), carbonate and 
paragonite
STRUCTURE: breccias

UNIT: 55
PIECE: 6-17
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: probably pillow fragments
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 2% plagioclase, 1% augite as 
glomerocrysts (2 mm)
GROUNDMASS: fine grained
VESICLES: 0.1% except in Piece 13 (15% large vesicles) 
filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: gray, moderately altered 
throughout section. Pieces 13a and 13b contain large 
(3-4 cm) vesicles 80% filled with calcite and minor 
chalcedony(?)
VEINS: several oriented single veins and vein networks, 
filled with carbonate, black and green clay
STRUCTURE: several oriented, steeply dipping fractures, 
rock competency and recovery is very good
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UNIT: 55
PIECE: 1-2
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: probably pillow fragments
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 2% plagioclase, 1% augite as 
glomerocrysts (2 mm)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: gray, moderate alteration with two 
2 cm patches that are green. Prominent calcite-green clay 
vein in Piece 1.
VEINS: oriented vein network, filled with green 
and black clay and smaller amounts of carbonate
STRUCTURE: rock competency and recovery 
very good

UNIT: 56
PIECE: 3-8
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt fragments in 
hyaloclastite matrix
TEXTURE: microporphyritic in clasts
COLOR: dark greenish gray with medium gray clasts
PHENOCRYSTS: 2% plagioclase, 1% augite as 
glomerocrysts (2 mm) in clasts
GROUNDMASS: fine grained (in clasts)
VESICLES: 0.5% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black glass as matrix hosting gray, 
moderately altered clasts. Some calcite veins in this 
interval
VEINS: several veins and vein networks, mostly steeply 
dipping, filled with green and black clay and smaller 
amounts of carbonate
STRUCTURE: rock competency and recovery poor, 
rotated pieces

UNIT: 57
PIECE: 9-11
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: probably pillow fragments
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 2% plagioclase, 1% augite as 
glomerocrysts (2 mm)
GROUNDMASS: fine grained
VESICLES: 0.2%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: gray, moderately altered to end of section
VEINS: Piece 13 contains steeply dipping vein network, 
filled with green and black clay and smaller amounts of 
carbonate
STRUCTURE: rock competency and recovery is good
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UNIT: 57
PIECE: 1-2
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (possible pillow 
fragments, drilling rubble?)
TEXTURE: phyric
COLOR: medium gray
PHENOCRYSTS: 5% plagioclase
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered
VEINS: none
STRUCTURE: rock competency and recovery 
very good

UNIT: 58
PIECE: 3
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (possible pillow 
fragments, drilling rubble?)
TEXTURE: aphyric
COLOR: light gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1%, completely filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered
VEINS: none
STRUCTURE: none, rock competency good

UNIT: 59
PIECE: 4-12
LITHOLOGY: moderately plagioclase-phyric basalt 
breccia (moderately plagioclase-phyric basalt 
vitric-lithic volcanic sand based on thin section at 
150.20-150.24 mbsf)
VOLCANIC DESCRIPTION: volcanic breccia (possible 
hyaloclastite)
TEXTURE: microporphyritic
COLOR: mottled black green gray brown
PHENOCRYSTS: 5% plagioclase
GROUNDMASS: fine grained
VESICLES: 5%, filled with calcite, unfilled vesicle band 
at 15-18 cm
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered black glass as matrix that 
contains moderately altered basaltic fragments
VEINS: several veins in potentially rotated pieces, 
non-oriented, filled with glass (66-88 cm)
STRUCTURE: two oriented contacts, most pieces are 
rotated, rock competency ranges from poor to good

UNIT: 60
PIECE: 13-21
LITHOLOGY: moderately plagioclase-phyric basalt 
(moderately plagioclase-phyric basalt based on thin 
section at 151.76-151.79 mbsf)
VOLCANIC DESCRIPTION: lava flow (possible pillow 
fragments)
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 3% plagioclase
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered massive to base of 
section
VEINS: several veins with different orientations, filled with 
carbonate
STRUCTURE: rock competency and recovery are good, 
few pieces may have rotated in core, no preferred 
orientation
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UNIT: 60
PIECE: 1-12
LITHOLOGY: moderately plagioclase-phyric basalt
VOLCANIC DESCRIPTION: lava flow (possible pillow 
fragments)
TEXTURE: microporphyritic
COLOR: medium gray
PHENOCRYSTS: 3% plagioclase
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: continuation of same moderately altered 
gray massive aphyric basalt of Section 1
VEINS: several oriented veins and vein networks, mostly 
irregular, mainly filled with carbonate, minor amounts of 
green clay
STRUCTURE: few oriented fractures, rock competency 
and recovery are good to poor, a few pieces may have 
rotated in core
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UNIT: 61
PIECE: 1-25
LITHOLOGY: moderately plagioclase-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia (possible 
hyaloclastite)
TEXTURE: phyric
COLOR: mottled green gray black
PHENOCRYSTS: 5% plagioclase
GROUNDMASS: fine grained
VESICLES: 1% (8-16 cm), 0.5% (16-129 cm), 3% (129-
138 cm), completely filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: Slight to moderate alteration of clasts, 
some black glass in breccia matrix. Margins of larger 
clasts and small clasts show higher, grayish green 
alteration
VEINS: Several oriented veins and vein networks, most 
steeply dipping, at the bottom part of this section the veins 
are filled with massive green clay
STRUCTURE: several oriented and non-oriented 
fractures in clasts, rock competency and recovery range 
from poor to mostly good, a few pieces have rotated in 
core
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UNIT: 61
PIECE: 1a-5
LITHOLOGY: moderately plagioclase-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia (possible 
hyaloclastite)
TEXTURE: phyric
COLOR: mottled green gray black
PHENOCRYSTS: 5% plagioclase
GROUNDMASS: fine grained
VESICLES: 3% (0-22 cm), 0.1% (22-35 cm), completely 
filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slight to moderate alteration. Significant 
amounts of black glass present
VEINS: set of veins in Piece 5
STRUCTURE: oriented, steeply dipping fracture 
in Piece 1, rock competency good, recovery poor
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UNIT: 61
PIECE: 1-9
LITHOLOGY: plagioclase-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: phyric
COLOR: mottled green gray black
PHENOCRYSTS: 5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.1% (0-10 cm) filled with blue clay (smectite) 
and carbonate, 10% (10-50 cm) filled with blue and black 
clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered light gray clasts, slight 
increasing alteration towards the rim, slightly altered 
greenish glassy matrix with strong coating and infilling of a 
blueish green clay(?) minerals
VEINS: four vein networks in clasts, filled with mainly 
black clay and smaller amounts of green clay
STRUCTURE: breccias, rock competency fair, recovery 
poor, few pieces may have rotated in core
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UNIT: 61
PIECE: 1-9
LITHOLOGY: plagioclase-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: phyric
COLOR: mottled green gray black
PHENOCRYSTS: 5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.1% (0-10 cm) filled with blue clay (smectite) 
and carbonate, 10% (10-50 cm) filled with blue and black 
clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered light gray clasts, slight 
increasing alteration towards the rim, slightly altered 
greenish glassy matrix with strong coating and infilling of a 
blueish green clay(?) minerals
VEINS: four vein networks in clasts, filled with mainly 
black clay and smaller amounts of green clay
STRUCTURE: breccias, rock competency fair, recovery 
poor, few pieces may have rotated in core
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330-U1372A-26R-1

UNIT: 61
PIECE: 1-12
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section at 171.11-171.13 mbsf)
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: glomerophyric
COLOR: dark green with medum gray clasts
PHENOCRYSTS: 0.7% plagioclase + 0.2% augite + 
0.1% olivine in glomerocrysts
GROUNDMASS: fine grained
VESICLES: 0.5% in clasts unfilled by zeolite and green 
clay (smectite)
UPPER CONTACT: not recovered
LOWER CONTACT: in Piece 12
ALTERATION: slightly altered clasts (light gray) with 
increasing alteration towards the rim turning into a green 
alteration within a glassy matrix; blue mineral within the 
matrix (smectite)
VEINS: green clay, zeolite veins 0.5 to 4 mm wide 
(botryoidal zeolite)
STRUCTURE: competency and recovery ranges from 
good to poor. 

UNIT: 62
PIECE: 12-14
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (possibly pillow 
fragments)
TEXTURE: glomerophyric
COLOR: medum gray
PHENOCRYSTS: 0.7% plagioclase + 0.2% augite 
glomerocrysts, 0.1% olivine in phenocrysts
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: in Piece 12
LOWER CONTACT: not recovered
ALTERATION: slightly altered aphyric basalt (gray)
VEINS: numerous straight and branching veins and vein 
networks, up to 4 mm wide, filled by green clay, and 
some zeolite. Strong oxidization of the veins between 
104.5 and 126 cm
STRUCTURE: veins and vein networks have steep dips. 
Rock competency and recovery is good to excellent. 
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330-U1372A-26R-2

UNIT: 62
PIECE: 1-7
LITHOLOGY: aphyric basalt (aphyric basalt based on 
thin section at 172.11-172.14 mbsf)
VOLCANIC DESCRIPTION: lava flow (possibly pillow 
fragments)
TEXTURE: glomerophyric
COLOR: medum gray
PHENOCRYSTS: 0.7% plagioclase + 0.2% augite 
glomerocrysts, 0.1% olivine in phenocrysts
GROUNDMASS: fine grained
VESICLES: none 
UPPER CONTACT: in Piece 12
LOWER CONTACT: not recovered
ALTERATION: slightly altered aphyric basalt (gray)
VEINS: numerous straight and branching veins and vein 
networks, up to 4 mm wide, filled by green clay, and some 
zeolite and brown clay. Botryoidal zeolite and haloes of 
oxidization.
STRUCTURE: veins and vein networks have steep dips. 
Rock competency and recovery is good to excellent.

UNIT: 63
PIECE: 8-12
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: glomerophyric
COLOR: dark green with medum gray clasts
PHENOCRYSTS: 0.7% plagioclase + 0.3% augite in 
glomerocrysts
GROUNDMASS: fine grained
VESICLES: 2% in clasts, unfilled by zeolite and green clay 
(smectite)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered clasts (light gray; 
darker towards the rim) within a moderately altered glassy 
matrix; smectite, clay minerals, zeolite; glass is altered to 
smectite causing expansion which broke the botryoidal 
zeolites. 
The resulting cracks are filled by smectite
VEINS: none
STRUCTURE: rock competency and recovery is good to 
poor.
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UNIT: 63
PIECE: 1
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: glomerophyric
COLOR: dark green with medum gray clasts
PHENOCRYSTS: 0.7% plagioclase + 0.3% augite in 
glomerocrysts
GROUNDMASS: fine grained
VESICLES: 2% in clasts unfilled by green clay 
and zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: at 2 cm in Piece 1 of this section
ALTERATION: moderately altered clasts (light gray, darker 
towards the rim) within a moderately altered glassy matrix; 
smectite, clay minerals, zeolite, glass is altered to 
smectite 
VEINS: none
STRUCTURE: rock competency and recovery is good to 
poor.

UNIT: 64
PIECE: 1-2
LITHOLOGY: aphyric basalt volcanic sand
VOLCANIC DESCRIPTION: vitric-lithic volcanic sand 
(hyaloclastite)
TEXTURE:
COLOR: dark green
PHENOCRYSTS: none
GROUNDMASS: 
VESICLES: 
UPPER CONTACT: at 2 cm in Piece 1 of this section
LOWER CONTACT: not recovered
ALTERATION: high altered glass, heterogeneous material 
showing slightly to highly altered components
VEINS: single branching vein network filled by green clay, 
with 1 cm wide halo.
STRUCTURE: rock competency and recovery is good.

UNIT: 65
PIECE: 3-8
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: aphyric
COLOR: greenish dark gray with yellowish medium gray 
clasts
PHENOCRYSTS: 0.7% plagioclase, 0.3% augite
GROUNDMASS: fine grained
VESICLES: 10% in clasts unfileld by green clay and 
zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly to highly altered clasts within a 
moderately altered glassy matrix; smectite, carbonate
VEINS: none
STRUCTURE: rock competency and recovery is good to 
poor.
Proc. IODP | Volume 330 100



Site U1372 core descriptions Visual core descriptions

U1372A-27R-1
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140176.8

176.6

176.4

176.2

176.0

175.8

175.6

111

222

333

444

65

7550250

20100-1
0

-2
0

50
00

40
00

30
00

20
00

10
00

0 DescriptionA
lte

ra
tio

n

S
tru

ct
ur

e

Li
th

. u
ni

t

Sh
ip

bo
ar

d
st

ud
ie

s

O
rie

nt
at

io
n

Sc
an

ne
d

im
ag

e

Pi
ec

e 
nu

m
be

r

D
ep

th
 (m

)

Hole 330-U1372A-27R Section 1, Top of Section: 175.4 CSF-A (m)

Groundmass
grain size (mm)

and glass
preservation

D
ip

 d
ire

ct
io

n 
(

)

C
or

e 
le

ng
th

 (c
m

)

% Phenocrysts
(pl., ol., px.)

D
ip

 a
ng

le
 (

)

Structural
measurements

1.
00

0.
80

0.
60

0.
40

0.
20

0.
00

20151050

Vesicularity

50403020100

(b* , - raw;
b* , a* - filtered)

Reflectance
(L* - raw;

L* - filtered)

Magnetic
susceptibility

(x10-5 SI)
(MS , MSPoint

- raw;
MS , MSPoint

- filtered)

message openfile IMAGES/1372A27R.PDF

330-U1372A-27R-1

UNIT: 65
PIECE: 1-4
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: greenish dark gray with yellowish medium gray 
clasts
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 0% in groundmass, 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: in Section 27R-5, 3 cm
ALTERATION: moderately altered glassy matrix with 
moderately to highly altered clasts. Zeolites fill vesicles
VEINS: none
STRUCTURE: rock competency and recovery is 
excellent. 
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UNIT: 65
PIECE: 1-8
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: greenish dark gray with yellowish medium gray 
clasts
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: in Section 27R-5, 3 cm
ALTERATION: moderately altered glassy matrix with 
moderately to highly altered clasts. Zeolites and minor 
carbonate fill vesicles
VEINS: single 4 mm wide vein
STRUCTURE: rock competency and recovery is good to 
excellent. 
Proc. IODP | Volume 330 102



Site U1372 core descriptions Visual core descriptions

U1372A-27R-3
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

179.4

179.2

179.0

178.8

178.6

178.4 111

222

333

444

65

7550250

20100-1
0

-2
0

50
00

40
00

30
00

20
00

10
00

0 DescriptionA
lte

ra
tio

n

S
tru

ct
ur

e

Li
th

. u
ni

t

Sh
ip

bo
ar

d
st

ud
ie

s

O
rie

nt
at

io
n

Sc
an

ne
d

im
ag

e

Pi
ec

e 
nu

m
be

r

D
ep

th
 (m

)

Hole 330-U1372A-27R Section 3, Top of Section: 178.27 CSF-A (m)

Groundmass
grain size (mm)

and glass
preservation

D
ip

 d
ire

ct
io

n 
(

)

C
or

e 
le

ng
th

 (c
m

)

% Phenocrysts
(pl., ol., px.)

D
ip

 a
ng

le
 (

)

Structural
measurements

1.
00

0.
80

0.
60

0.
40

0.
20

0.
00

20151050

Vesicularity

50403020100

(b* , - raw;
b* , a* - filtered)

Reflectance
(L* - raw;

L* - filtered)

Magnetic
susceptibility

(x10-5 SI)
(MS , MSPoint

- raw;
MS , MSPoint

- filtered)

message openfile IMAGES/1372A27R.PDF

330-U1372A-27R-3

UNIT: 65
PIECE: 1-4
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section at 179.35-179.37 mbsf)
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: aphanitic groundmass with aphyric clasts 
COLOR: greenish dark gray with yellowish medium gray 
clasts
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: in Section 27R-5, 3 cm
ALTERATION: moderately altered glassy matrix with 
moderately to highly altered clasts. Zeolite minerals fill 
vesicles
VEINS: none
STRUCTURE: rock competency and recovery is good to 
excellent. 
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UNIT: 65
PIECE: 1-8
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: greenish dark gray with yellowish medium gray 
clasts
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: in Section 27R-5, 3 cm
ALTERATION: moderately altered glassy matrix with 
moderately to highly altered clasts. Zeolite and minor 
carbonate fill vesicles
VEINS: none
STRUCTURE: rock competency and recovery is good to 
excellent. 
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UNIT: 65
PIECE: 1
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite)
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: greenish dark gray with yellowish medium gray 
clasts
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: in Section 27R-5, 3 cm
ALTERATION: moderately altered glassy matrix with 
moderately to highly altered clasts. Zeolite minerals and 
minor carbonate fill vesicles. On the edge of Piece 3 are 
0.5 mm wide zeolite crystals 
VEINS: none
STRUCTURE: rock competency and recovery is 
excellent. 

UNIT: 66
PIECE: 1-3
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: pillow fragments?
TEXTURE: aphyric
COLOR: medium gray 
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 15% 
UPPER CONTACT: in Section 27R-5, 3 cm
LOWER CONTACT: not recovered
ALTERATION: moderately altered 
VEINS: none
STRUCTURE: rock competency and recovery is good to 
excellent. 
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Hole 330-U1372A-28R Section 1, Top of Section: 180.2 CSF-A (m)
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message openfile IMAGES/1372A28R.PDF

330-U1372A-28R-1

UNIT: 67
PIECE: 1-4
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphyric
COLOR: mottled green black brown gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: fluidal contact with diapirs from 
underlying unit intruding into glassy matrix, hot 
emplacement of lower unit while this unit still 
unconsolidated
ALTERATION: moderate alteration of larger clasts (7-12, 
26-43 cm in Section 1). Remainder of section breccia of 
black, glass-rich matrix (moderately altered) and 
moderately altered, brownish gray small clasts (~ 1-2 cm). 
Voids lined with grayish blue chalcedony(?)
VEINS: few irregular veins in clasts
STRUCTURE: pipe vesicles, rock competency and 
recovery very good

UNIT: 68
PIECE: 4
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: in situ hot clast, small lava 
lobe, pillow or intrusion
TEXTURE: aphyric
COLOR: medium gray 
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 15% 
UPPER CONTACT: glassy margin on lower surface of unit
LOWER CONTACT: not recovered but there is a glassy 
margin on the lower surface of the piece
ALTERATION: gray, moderately altered clast. Vesicles 
filled with calcite and zeolite
VEINS: none
STRUCTURE: aligned vesicles and pipe vesicles and a 
chilled, glassy contact on bottom, rock competency and 
recovery very good 

UNIT: 69
PIECE: 5-6
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: mottled black green brown blue
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black, glass-rich matrix (moderately 
altered) and moderately altered, brownish gray small 
clasts (~ 1-2 cm). Vesicles lined with grayish blue 
chalcedony(?)
VEINS: single vein
STRUCTURE: one oriented vesicle, rock competency and 
recovery excellent
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Site U1372 core descriptions Visual core descriptions
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message openfile IMAGES/1372A28R.PDF

330-U1372A-28R-2

UNIT: 69
PIECE: 1-6
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: mottled black green brown blue
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black, glass-rich matrix (moderately 
altered) and moderately altered, brownish gray small 
clasts (~ 1-2 cm). Voids lined with grayish blue 
chalcedony(?). Some green clay in vesicles 
in Piece 3
VEINS: one non-oriented vein network in clast
STRUCTURE: chilled contact, rock competency and 
recovery excellent 
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Hole 330-U1372A-28R Section 3, Top of Section: 182.95 CSF-A (m)
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message openfile IMAGES/1372A28R.PDF

330-U1372A-28R-3

UNIT: 69
PIECE: 1-5
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: mottled black green brown blue
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black, glass-rich matrix (moderately 
altered) and moderately altered, brownish gray small 
clasts (~ 1-2 cm). Voids lined with grayish blue 
chalcedony(?). Small band of calcite-bearing vesicles in 
Piece 1 between 15-19 cm.
VEINS: none
STRUCTURE: rock competency and recovery excellent 
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Hole 330-U1372A-28R Section 4, Top of Section: 184.38 CSF-A (m)
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message openfile IMAGES/1372A28R.PDF

330-U1372A-28R-4

UNIT: 69
PIECE: 1-11
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: mottled black green brown blue
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black, glass-rich matrix (moderately 
altered) and moderately altered, brownish gray small 
clasts (~ 1-2 cm). Voids lined with grayish blue 
chalcedony(?)
VEINS: none
STRUCTURE: single band of vesicles at 150, rock 
competency and recovery excellent
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Hole 330-U1372A-29R Section 1, Top of Section: 185.0 CSF-A (m)
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message openfile IMAGES/1372A29R.PDF

330-U1372A-29R-1

UNIT: 69
PIECE: 1-7
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: mottled black green brown blue gray
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black, glass-rich matrix (moderately 
altered) and moderately altered, brownish gray small 
clasts (~ 1-2 cm). Voids lined with grayish blue 
chalcedony(?)
VEINS: none
STRUCTURE: breccias, rock competency and recovery 
excellent
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Hole 330-U1372A-29R Section 2, Top of Section: 186.31 CSF-A (m)
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330-U1372A-29R-2

UNIT: 69
PIECE: 1-8
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: mottled black green brown blue gray
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: Black, glass-rich matrix (moderately 
altered) and moderately altered, brownish gray small 
clasts (~ 1-2 cm). Voids lined with grayish blue 
chalcedony(?)
VEINS: none
STRUCTURE: breccias, rock competency and recovery 
excellent
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Hole 330-U1372A-29R Section 3, Top of Section: 187.66 CSF-A (m)
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message openfile IMAGES/1372A29R.PDF

330-U1372A-29R-3

UNIT: 69
PIECE: 1-12
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section at 188.52-188.55 mbsf)
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: mottled black green brown blue gray
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black, glass-rich matrix (moderately 
altered) and moderately altered, brownish gray small 
clasts (~ 1-2 cm). Voids lined with grayish blue 
chalcedony(?)
VEINS: none
STRUCTURE: breccias, rock competency and recovery 
excellent
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Hole 330-U1372A-29R Section 4, Top of Section: 189.15 CSF-A (m)

Groundmass
grain size (mm)

and glass
preservation

D
ip

 d
ire

ct
io

n 
(

)

C
or

e 
le

ng
th

 (c
m

)

% Phenocrysts
(pl., ol., px.)

D
ip

 a
ng

le
 (

)

Structural
measurements

1.
00

0.
80

0.
60

0.
40

0.
20

0.
00

20151050

Vesicularity

50403020100

(b* , - raw;
b* , a* - filtered)

Reflectance
(L* - raw;

L* - filtered)

Magnetic
susceptibility

(x10-5 SI)
(MS , MSPoint

- raw;
MS , MSPoint

- filtered)
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330-U1372A-29R-4

UNIT: 69
PIECE: 1-4
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: basalt breccia (hyaloclastite) 
with aphyric basalt clasts (which have glassy margins).
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: mottled black green brown blue gray
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 15% in clasts
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: black, glass-rich matrix (moderately 
altered) and moderately altered, brownish gray small 
clasts (~ 1-2 cm). Voids lined with grayish blue 
chalcedony(?)
VEINS: none
STRUCTURE: breccias, rock competency and recovery 
excellent
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Hole 330-U1372A-30R Section 1, Top of Section: 189.8 CSF-A (m)
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330-U1372A-30R-1

UNIT: 69
PIECE: 1-12
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite); glassy clasts and larger fine-grained clasts 
with glassy margins.
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: medium brown and yellowish gray clasts in 
greenish dark gray matrix
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 10% in clasts, filled with green and black clay 
and carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered greenish black glassy 
matrix (black clay, and bluish smectite in voids), 
moderately altered greenish gray larger clasts, alteration 
increases towards margins 
(12-19 cm, 25-27 cm, 57-59 cm, 97-99 cm), some show 
glassy margins, highly altered brown clasts 
in glassy matrix
VEINS: none
STRUCTURE: good competency and recovery
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UNIT: 69
PIECE: 1-14
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite); glassy clasts and larger fine-grained clasts 
with glassy margins.
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: medium brown and yellowish gray clasts in 
greenish dark gray matrix
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 10% in clasts, filled with green clay and 
minor well crystalized orange zeolite (>1 mm at 6 cm and 
at 46 cm)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered greenish black glassy 
matrix (black clay, and bluish smectite in voids), 
moderately altered greenish gray larger clasts, alteration 
increases towards margins (6-9 cm, 44-54 cm, 57-59 cm, 
62-66 cm, 
112-114 cm, 127-130 cm, 132-134 cm), some show glassy 
margins, highly altered brown clasts 
in glassy matrix
VEINS: none
STRUCTURE: moderate to good competency 
and recovery
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UNIT: 69
PIECE: 1-4
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia 
(hyaloclastite); glassy clasts and larger fine-grained clasts 
with glassy margins.
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: medium brown and yellowish gray clasts in 
greenish dark gray matrix
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: 10% in clasts, filled with green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered greenish black glassy 
matrix (black clay, and bluish smectite in voids), 
moderately altered larger greenish gray clasts, alteration 
increases towards margins, clasts (0-3 cm, 18-20 cm, 
24-35 cm), some show glassy margins, highly altered 
brown clasts in glassy matrix
VEINS: none
STRUCTURE: moderate competency and recovery
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330-U1372A-31R-1

UNIT: 70
PIECE: 1-5
LITHOLOGY: aphyric basalt volcanic sand (aphyric basalt 
volcanic sand based on thin section at 194.86 mbsf)
VOLCANIC DESCRIPTION: vitric-lithic volcanic sand and 
gravel
TEXTURE: aphanitic groundmass with aphyric clasts
COLOR: greenish dark gray with light yellowish gray 
clasts
PHENOCRYSTS: none
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: Highly altered vitric lithic sand. Glass is 
highly altered with a green color; clasts are heteregenous 
in term of alteration
VEINS: none
STRUCTURE: pieces have preferential splitting direction, 
most likely representing bedding. Moderate competency 
and recovery. 

UNIT: 71
PIECE: 6-17
LITHOLOGY: moderately olivine-phyric basalt 
(moderately olivine-plagioclase-phyric basalt based on 
thin section at 195.82 and 196.68 mbsf)
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 5% olivine, 2% plagioclase 
microphenocrysts
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT:not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basalt. Note that different 
sections present serpentinized olivine whereas other 
sections present green clay after olivine
VEINS: several carbonate and green clay veins and vein 
networks, up to 2 mm wide
STRUCTURE: veins generally have steep dips. 
Competency and recovery is good to poor.
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330-U1372A-31R-2

UNIT: 71
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 5% olivine, 2% plagioclase 
microphenocrysts
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basalt. Note that different 
sections present serpentinized olivine whereas other 
sections present green clay after olivine
VEINS: three < 0.5 mm wide carbonate and green clay 
(few botryoidal zeolite) veins
STRUCTURE: moderate to poor competency 
and recovery 

UNIT: 72
PIECE: 4-10
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 5% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts 
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts 
(with an increaing greenish alteration towards margins) 
within a highly altered volcanic fine sand (green clay 
minerals)
VEINS: none
STRUCTURE: pieces are generally friable, with poor 
recovery, except for one piece from 38-45 cm.

UNIT: 73
PIECE: 11-12
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 5% olivine, 2% plagioclase 
microphenocrysts
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts
VEINS: a single 0.5 mm wide green clay (and few 
carbonate) vein
STRUCTURE: moderate competency and recovery.
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U1372A-32R-1
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UNIT: 73
PIECE: 1-6
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 5% olivine, 2% plagioclase 
microphenocrysts
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts; olivine is 
replaced by serpentine and green clay
VEINS: none
STRUCTURE: individual cobbles are competent, but 
overall poor recovery

UNIT: 74
PIECE: 7-23
LITHOLOGY: moderately olivine-phyric basalt breccia 
(moderately olivine-phyric basalt clast in breccia based on 
thin section at 205.09 mbsf).
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 5% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts 
(with an increasing greenish alteration towards margins) 
within a highly altered volcanic fine sand (green clay 
minerals)
VEINS: none
STRUCTURE: individual cobbles are competent, but 
overall moderate to poor recovery
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UNIT: 74
PIECE: 1-6
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 5% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts 
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts 
(with an increasing greenish alteration towards margins) 
within a highly altered volcanic sand (green clay minerals)
VEINS: two branched veins, 0.5 mm wide, filled 
by carbonate and green clay
STRUCTURE: individual cobbles are competent, but 
overall moderate to poor recovery
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UNIT: 74
PIECE: 1-11
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 5% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts 
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts 
(with an increasing greenish alteration towards margins, 
voids show blue smectite coating, and botryoidal zeolite) 
within a highly altered volcanic sand (green clay minerals)
VEINS: none
STRUCTURE: individual cobbles are competent, and 
recovery is good

UNIT: 75
PIECE: 12-15
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basalt; olivine is replaced 
by serpentine and green clay
VEINS: irregular brown clay and carbonates vein 
networks, up to 4 mm wide.
STRUCTURE: individual fragments are competent, but 
overall recovery is uncertain.

UNIT: 76
PIECE: 16
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts 
(with an increasing greenish alteration towards margins, 
voids show blue smectite coating, and botryoidal zeolite) 
within a highly altered volcanic sand (green clay minerals)
VEINS: none
STRUCTURE: the single piece is relatively competent, but 
no other material recovered. 
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UNIT: 77
PIECE: 1-6
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT:not recovered
LOWER CONTACT: not recovered
ALTERATION: Sligthly altered basalt; olivine is replaced 
by serpentine and green clay
VEINS: up to 5 mm wide, filled by zeolite and 
blue clay
STRUCTURE: individual fragments are competent, but 
overall recovery is uncertain.

UNIT: 78
PIECE: 7-12
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts 
VESICLES: none
UPPER CONTACT:not recovered
LOWER CONTACT: not recovered
ALTERATION: Sligthly altered basaltic clasts 
(with an increasing greenish alteration towards margins, 
voids show blue smectite coating, and botryoidal zeolite) 
within a highly altered volcanic sand (green clay minerals)
VEINS: none
STRUCTURE: individual fragments are competent; overall 
recovery is uncertain but probably low.
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UNIT: 79
PIECE: 1-5
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered gray basalt
VEINS: two veins 0.5-1 mm thick, filled by zeolite and 
green clay
STRUCTURE: on edge of Piece 3 veins steeply dipping. 
Pieces are competent, but amount of 
core recovery is uncertain.

UNIT: 80
PIECE: 6-23
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts 
with an increasing greenish alteration towards margins; 
voids show blue smectite coating, and botryoidal zeolite, 
highly altered volcanic sand (green clay minerals)
VEINS: none
STRUCTURE: individual basalt cobbles are competent, 
and the surrounding material is soft. The amount of core 
recovery is uncertain but probably low.
Proc. IODP | Volume 330 123



Site U1372 core descriptions Visual core descriptions

U1372A-35R-2
Core Photo

0

10

20

220.2

111

222

333

444

555

80

7550250

20100-1
0

-2
0

50
00

40
00

30
00

20
00

10
00

0 DescriptionA
lte

ra
tio

n

S
tru

ct
ur

e

Li
th

. u
ni

t

Sh
ip

bo
ar

d
st

ud
ie

s

O
rie

nt
at

io
n

Sc
an

ne
d

im
ag

e

Pi
ec

e 
nu

m
be

r

D
ep

th
 (m

)

Hole 330-U1372A-35R Section 2, Top of Section: 220.09 CSF-A (m)

Groundmass
grain size (mm)

and glass
preservation

D
ip

 d
ire

ct
io

n 
(

)

C
or

e 
le

ng
th

 (c
m

)

% Phenocrysts
(pl., ol., px.)

D
ip

 a
ng

le
 (

)

Structural
measurements

1.
00

0.
80

0.
60

0.
40

0.
20

0.
00

20151050

Vesicularity

50403020100

(b* , - raw;
b* , a* - filtered)

Reflectance
(L* - raw;

L* - filtered)

Magnetic
susceptibility

(x10-5 SI)
(MS , MSPoint

- raw;
MS , MSPoint

- filtered)

message openfile IMAGES/1372A35R.PDF

330-U1372A-35R-2

UNIT: 80
PIECE: 1-5
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts 
with an increasing greenish alteration towards margins; 
voids show blue smectite coating, and botryoidal zeolite, 
highly altered volcanic sand (green clay minerals)
VEINS: none
STRUCTURE: individual basalt cobbles are competent, 
but the surrounding material is soft, yielding low recovery. 
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330-U1372A-36R-1

UNIT: 80
PIECE: 1-5
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts 
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: Sligthly altered basaltic clasts 
with an increasing greenish alteration towards margins; 
voids show blue smectite coating, and botryoidal zeolite, 
highly altered volcanic sand (green clay minerals)
VEINS: none
STRUCTURE: individual basalt cobbles are competent, 
but the surrounding material is soft, yielding very low 
recovery. 
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U1372A-37R-1
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330-U1372A-37R-1

UNIT: 80
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately porphyritic
COLOR: dark green with medium gray clasts
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts in clasts
GROUNDMASS: glass groundmass with fine grained 
clasts
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered basaltic clasts 
with an increasing greenish alteration towards margins; 
voids show blue smectite coating, and botryoidal zeolite, 
highly altered volcanic sand (green clay minerals)
VEINS: single vein 6 mm wide, filled by zeolite, green clay 
and carbonate
STRUCTURE: individual basalt cobbles are competent, 
but the surrounding material is soft, yielding low recovery. 

UNIT: 81
PIECE: 4-14
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 3% olivine, 2% plagioclase 
microphenocrysts
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly gray altered basalt
VEINS: several veins 0.5 to 4 mm wide, filled by zeolite, 
green clay and carbonate
STRUCTURE: veins typically have steep dips. Individual 
pieces are competent, but overall recovery is probably 
moderate.
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330-U1372A-38R-1

UNIT: 81
PIECE:1-14
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 3% olivine, 2% plagioclase, 
0.1% pyroxene
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderate to slight alteration, high 
percentage of fresh olivine
VEINS: several veins in rotated pieces from 0.1-2mm
STRUCTURE: good rock recovery and competency 
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UNIT: 81
PIECE:1-2c
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 3% olivine, 2% plagioclase, 
0.1% pyroxene
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slight alteration with high percentage of 
fresh olivine
VEINS: several oriented veins, mostly crosscutting, 
different dip angles but mostly steeply dipping
STRUCTURE: several oriented fractures, rock 
competency and recovery very good
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330-U1372A-38R-3

UNIT: 81
PIECE:1-5
LITHOLOGY: moderately olivine-phyric basalt 
(sparsely olivine-phyric basalt based on thin section at 
232.85 mbsf).
VOLCANIC DESCRIPTION: lava flow
TEXTURE: moderately porphyritic
COLOR: greenish medium gray
PHENOCRYSTS: 3% olivine, 2% plagioclase, 
0.1% pyroxene
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slight alteration with high percentage of 
fresh olivine
VEINS: mostly oriented veins, quite frequently in 180 or 
270/90 direction
STRUCTURE: fractured, rock competency and recovery 
very good
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