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Major lithology: Brownish yellow sandy foraminiferal ooze

message openfile IMAGES/1374A1R.PDF
Proc. IODP | Volume 330 1



Site U1374 core descriptions Visual core descriptions

U1374A-1R-2
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Hole 330-U1374A-1R Section 2, Top of Section: 1.5 CSF-A (m)
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Major lithology: Brownish yellow sandy foraminiferal ooze
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U1374A-1R-3
Core Photo
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Hole 330-U1374A-1R Section 3, Top of Section: 3.0 CSF-A (m)
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Major lithology: Brownish yellow sandy foraminiferal ooze
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Hole 330-U1374A-1R Section 4, Top of Section: 4.5 CSF-A (m)
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Major lithology: Brownish yellow sandy foraminiferal ooze
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U1374A-1R-5
Core Photo

CN13-CN15 PL6-PT1b
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Hole 330-U1374A-1R Section 5, Top of Section: 6.0 CSF-A (m)
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Major lithology 0-49 cm interval: Brownish yellow sandy foraminiferal ooze.
49-63.5 cm interval: Brown pumiceous gravel.
63.5 cm-71 cm interval: Fossil-barren, multicolor volcanic sandstone
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Hole 330-U1374A-1R Section 6, Top of Section: 6.71 CSF-A (m)
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Major lithology: Fossil-barren, multicolor volcanic sandstone
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Core Photo
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Hole 330-U1374A-2R Section 1, Top of Section: 9.6 CSF-A (m)
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Major lithology: Fossil-barren, multicolor volcanic sandstone
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U1374A-2R-2
Core Photo
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Hole 330-U1374A-2R Section 2, Top of Section: 10.72 CSF-A (m)
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Major lithology: Fossil-barren, multicolor volcanic sandstone
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U1374A-2R-3
Core Photo
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Hole 330-U1374A-2R Section 3, Top of Section: 12.08 CSF-A (m)
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Major lithology: Fossil-barren, multicolor volcanic sandstone
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U1374A-2R-4
Core Photo
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A. mayaroencis
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Hole 330-U1374A-2R Section 4, Top of Section: 13.43 CSF-A (m)
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Major lithology 0-15.5 cm interval: Fossil-barren, multicolor volcanic sandstone
15.5-35 cm interval: bioturbated multicolor volcanic sandstone with common bioclasts
35-92 cm interval: bioturbated multicolor volcanic sandstone with few shallow-marine and hemipelagic bioclasts
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U1374A-3R-1
Core Photo

CC25-CC26 R. calcarata

Su
bu

ni
t I

IB
Su

bu
ni

t I
IC

S
ub

un
it 

IID
Su

bu
ni

t I
IE

0

10

20

30

40

50

60

70

80

90

100

110

120

130

14015.8

15.6

15.4

15.2

15.0

14.8

14.6

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-U1374A-3R Section 1, Top of Section: 14.4 CSF-A (m)
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Major lithology 0-64.5 cm interval: bioturbated multicolor volcanic sandstone with few shallow-marine and hemipelagic bioclasts
64.5-91 cm interval: Yellow and gray foraminiferal bioclast limestone
91-143 cm interval: grain-supported, poorly-sorted grayish basalt conglomerate with bioclasts
Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
Type 2: highly olivine-phyric basalt; 0.1% vesicles; mottled gray orange
Type 3: aphyric basalt; 2% vesicles; medium gray
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U1374A-3R-2S
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Hole 330-U1374A-3R Section 2, Top of Section: 15.83 CSF-A (m)
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(L* - raw;

L* - filtered)

Major lithology 0-87 cm interval: grain-supported, poorly-sorted grayish basalt conglomerate with bioclasts
87-145 cm interval: Highly pyroxene-olivine phyric basalt (lava flow)
Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
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U1374A-3R-2H
Core Photo

90

100

110

120

130

140

17.2

17.0

16.8

444

555

1

0

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-U1374A-3R Section 2, Top of Section: 15.83 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/1374A3R.PDF

330-U1374A-3R-2

UNIT: 1
PIECE: 4d-5b
LITHOLOGY: highly pyroxene-olivine-phyric basalt (highly 
olivine-plagioclase-augite phyric basalt based on thin 
section 3R-2-W, 108/110 cm, #118)
VOLCANIC DESCRIPTION: sheet flow (ISCI 3)
TEXTURE: highly phyric
COLOR: light gray with yellowish gray interval
PHENOCRYSTS: 10% pyroxene, max 10 mm, mod 3mm; 
8% olivine, max 6 mm, mod 2 mm; 
1% plagioclase, max 2 mm, mod 0.8 mm
GROUNDMASS: fine grained
VESICLES: 0.5%, high sphericity, rounded, filled with 
carbonate
UPPER CONTACT: chilled margin
LOWER CONTACT: not recovered, between Sections 
3R-3 and 4R-1
ALTERATION: moderately altered dark gray basalt, olivine 
completely altered to iddingsite
VEINS: several oriented and non-oriented veins, filled with 
carbonate
STRUCTURE: few non-oriented fracture networks, rock 
competency and recovery excellent
Proc. IODP | Volume 330 13



Site U1374 core descriptions Visual core descriptions

U1374A-3R-3
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- raw;
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message openfile IMAGES/1374A3R.PDF

330-U1374A-3R-3

UNIT: 1
PIECE: 1-4
LITHOLOGY: highly pyroxene-olivine-phyric basalt 
VOLCANIC DESCRIPTION: sheet flow (ISCI 3)
TEXTURE: highly phyric
COLOR: light gray with yellowish gray interval
PHENOCRYSTS: 10% pyroxene, max 10 mm, mod 3mm; 
8% olivine, max 6 mm, mod 2 mm; 
1% plagioclase, max 2 mm, mod 0.8 mm
GROUNDMASS: fine grained
VESICLES: 0.5%, high sphericity, rounded, filled 
Fe-oxyhydroxides
UPPER CONTACT: chilled margin
LOWER CONTACT: not recovered, between Sections
3R-3 and 4R-1
ALTERATION: slightly altered, gray basalt with partially 
altered olivine
VEINS: several oriented vein networks, mainly filled with 
carbonate
STRUCTURE: several oriented fractures and fracture 
networks, rock competency and recovery excellent to poor
Proc. IODP | Volume 330 14



Site U1374 core descriptions Visual core descriptions

U1374A-4R-1
Core Photo
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Hole 330-U1374A-4R Section 1, Top of Section: 20.4 CSF-A (m)
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message openfile IMAGES/1374A4R.PDF

330-U1374A-4R-1

UNIT: 2
PIECE: 1-13
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: inflated lava flow with more 
altered and vesicular zone 57 cm below the unit upper 
boundary (ISCI 3)
TEXTURE: aphyric 
COLOR: light gray with yellowish gray interval
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: 0-5%, filled with carbonate and brown clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: variably altered from slight to moderate, 
orange gray bands of moderate alteration associated with 
veins in otherwise relatively fresh basalt
VEINS: numerous veins up to 6 mm wide, filled by 
carbonate and brown clay
STRUCTURE: moderate flow alignment, competent rock 
with good to excellent recovery
Proc. IODP | Volume 330 15



Site U1374 core descriptions Visual core descriptions

U1374A-4R-2
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Hole 330-U1374A-4R Section 2, Top of Section: 21.82 CSF-A (m)
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message openfile IMAGES/1374A4R.PDF

330-U1374A-4R-2

UNIT: 2
PIECE: 1-7
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section 4R-2-W, 38/41 cm, #119)
VOLCANIC DESCRIPTION: inflated lava flow with more 
altered and vesicular zone 57cm below the unit upper 
boundary (ISCI 3)
TEXTURE: aphyric 
COLOR: light gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: variably altered from slight to moderate, 
orange gray bands of moderate alteration associated with 
veins in otherwise relatively fresh basalt
VEINS: numerous veins up to 6 mm wide, filled with 
carbonate and brown clay
STRUCTURE: moderate to strong flow alignment, 
competent rock with good to excellent recovery
Proc. IODP | Volume 330 16



Site U1374 core descriptions Visual core descriptions

U1374A-4R-3
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

24.4

24.2

24.0

23.8

23.6

23.4

23.2

111

222

333

444

555

666

777

888

999

101010

111111

121212

2

30

25

2867
13

25

15

22
18

8

16

11

7

14

90

5

7

710

11
15

00

11

171

232

259248
218

308

070

063
124

050

162

117

135

135

270

158

225

045349

338
270

090090

154

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-U1374A-4R Section 3, Top of Section: 23.15 CSF-A (m)
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message openfile IMAGES/1374A4R.PDF

330-U1374A-4R-3

UNIT: 2
PIECE: 1-12
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: inflated lava flow with more 
altered and vesicular zone 57 cm below the unit upper 
boundary (ISCI 3)
TEXTURE: aphyric 
COLOR: light gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.1%, filled with carbonate and green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: variably altered from slight to moderate, 
orange gray bands of moderate alteration associated with 
veins in otherwise relatively fresh basalt
VEINS: numerous veins up to 5 mm wide, filled with 
carbonate and brown clay
STRUCTURE: moderate to strong flow alignment, 
competent rock with good to excellent recovery
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Site U1374 core descriptions Visual core descriptions
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Hole 330-U1374A-5R Section 1, Top of Section: 25.1 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/1374A5R.PDF

330-U1374A-5R-1

UNIT: 2
PIECE: 2-10 (piece 1 is drilling debris) 
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: inflated lava flow (ISCI 3)
TEXTURE: aphyric
COLOR: light gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0-20% (in patches), mainly filled with zeolite 
and carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: most of section is moderately with orange-
gray halos, but some slight alteration is present between 
36 to 53 cm
VEINS: several veins and vein networks, filled with 
carbonate and Fe-oxihydroxides
STRUCTURE: strong magmatic foliation, several 
fractures, and rock competency and recovery is good
Proc. IODP | Volume 330 18



Site U1374 core descriptions Visual core descriptions
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Hole 330-U1374A-5R Section 2, Top of Section: 26.0 CSF-A (m)
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330-U1374A-5R-2

UNIT:2
PIECE:1-4
LITHOLOGY: aphyricbasalt (aphyric basalt based on thin 
section 5R-2-W, 137/139 cm, #120)
VOLCANIC DESCRIPTION: inflated lava flow (ISCI 3)
TEXTURE: aphyric
COLOR: light gray
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES:1.5-15% (in patches), mainly filled with zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: most of section is slightly altered, but 
orange-gray bands are present around veins
VEINS: several oriented veins and vein networks, filled 
with carbonate and Fe-oxyhydroxides
STRUCTURE: strong magmatic foliation, rock 
competency and recovery excellent
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Site U1374 core descriptions Visual core descriptions

U1374A-5R-3
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Hole 330-U1374A-5R Section 3, Top of Section: 27.43 CSF-A (m)
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330-U1374A-5R-3

UNIT: 2
PIECE: 1-3
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: inflated lava flow (ISCI 3)
TEXTURE: aphyric 
COLOR: light gray
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: 1.5%, filled with zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: most of section is slightly altered but 
regions of orange-gray bands are present
VEINS: several calcite-clay veins with the same 
orientation as magmatic foliation, occasionally 
Fe-oxyhydroxites
STRUCTURE: strong near-horizontal magmatic foliation, 
rock is competent, and despite several fractures, recovery 
is excellent
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Site U1374 core descriptions Visual core descriptions

U1374A-5R-4
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Hole 330-U1374A-5R Section 4, Top of Section: 28.7 CSF-A (m)
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330-U1374A-5R-4

UNIT:2
PIECE:1-4
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: inflated lava flow (ISCI 3)
TEXTURE: aphyric
COLOR: light gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES:1.5%, filled with zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: section is slightly altered but contains 
portions of moderately altered, orange-gray bands
VEINS: thin calcite veins
STRUCTURE: the rock contains weak magmatic foliation, 
rock is competent, and despite several fractures, recovery 
is good.

UNIT:3
PIECE: 5
LITHOLOGY: aphyric volcanic breccia
VOLCANIC DESCRIPTION: volcanic clasts in a 
carbonate matrix
TEXTURE: aphyric
COLOR: brownish gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered, reddish brown clasts in 
breccia
VEINS: none
STRUCTURE: horizontal geopetals, rock competency and 
recovery excellent
Proc. IODP | Volume 330 21



Site U1374 core descriptions Visual core descriptions
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Hole 330-U1374A-6R Section 1, Top of Section: 29.4 CSF-A (m)
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330-U1374A-6R-1

UNIT: 3
PIECE: 1-6
LITHOLOGY: volcanic breccias with pillow fragments 
(aphyric basalt based on thin section 6R-1-W 114/116 cm, 
#123)
VOLCANIC DESCRIPTION: pillow clasts in a carbonate 
matrix
TEXTURE: aphyric 
COLOR: mottled red orange gray cream
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: variable 0.5%-15%, partly filled with 
carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately to highly altered volcanic clasts 
in breccias, highest alteration in Piece 4b
VEINS: carbonate vein networks in clasts
STRUCTURE: several geopetals on top of Unit 3, 
breccias, rock competency and recovery good to excellent

,
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message openfile IMAGES/1374A6R.PDF

330-U1374A-6R-2

UNIT: 3
PIECE: 1-4d
LITHOLOGY: volcanic breccias with pillow fragments
VOLCANIC DESCRIPTION: pillow clasts in a carbonate 
matrix
TEXTURE: aphyric 
COLOR: mottled red orange gray cream
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: variable 3%-5%, partly filled with carbonate 
and clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately to very highly altered clasts
VEINS: carbonate vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
good to excellent
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message openfile IMAGES/1374A6R.PDF

330-U1374A-6R-3

UNIT: 3
PIECE: 1-6
LITHOLOGY: volcanic breccias with pillow fragments
VOLCANIC DESCRIPTION: pillow clasts in a carbonate 
matrix
TEXTURE: aphyric 
COLOR: mottled red orange gray cream
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: variable 1%-5%, partly filled with carbonate 
and green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately to highly altered clasts, small 
clasts (< 4 cm) more highly altered than larger clasts in 
section
VEINS: two veins/vein networks in clasts, filled with 
carbonate and minor Fe-oxyhydroxides
STRUCTURE: breccia, rock competency and recovery 
good to excellent.
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message openfile IMAGES/1374A6R.PDF

330-U1374A-6R-4

UNIT: 3
PIECE: 1-3
LITHOLOGY: volcanic breccias with pillow fragments
VOLCANIC DESCRIPTION: pillow clasts in a carbonate 
matrix
TEXTURE: aphyric 
COLOR: mottled red orange gray cream
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: variable 1%, partly filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered clasts with highly 
altered margins
VEINS: carbonate vein network
STRUCTURE: breccia, rock competency and recovery 
good
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message openfile IMAGES/1374A7R.PDF

330-U1374A-7R-1

UNIT: 4
PIECE: 1-7
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section 7R-1-W, 136/138 cm, #124)
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: aphyric 
COLOR: medium gray
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: 0.5-15%, partly filled with carbonate and 
minor Fe-oxyhydroxides and brown clay
UPPER CONTACT: not recovered
LOWER CONTACT: base of the flow is recovered
ALTERATION: highly altered brownish lava flow, alteration 
bands in various colors (red-green) mainly around patches 
of vesicles, olivine is complete altered to iddingsite
VEINS: several composite veins (carbonate, green and 
brown clay), conjugate veins, and vein networks, up to 
1.5 mm wide
STRUCTURE: weak-strong magmatic foliation, despite 
numerous veins, rock recovery is good-excellent
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message openfile IMAGES/1374A7R.PDF

330-U1374A-7R-2

UNIT: 4
PIECE: 1-3e
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: aphyric 
COLOR: medium gray
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: 1-20%, filled with carbonate, brown and green 
clay
UPPER CONTACT: not recovered
LOWER CONTACT: base of the flow is recovered
ALTERATION: highly altered brownish lava flow, alteration 
halos at veins (brownish, greenish), olivine is complete 
altered to iddingsite
VEINS: numerous carbonate and brown clay veins, 
conjugate veins, and networks
STRUCTURE: weak-strong magmatic foliation, several 
veins and fractures, often subparallel to foliation, rock is 
competent, with excellent recovery
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330-U1374A-7R-3

UNIT: 4
PIECE: 1-2
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: aphyric 
COLOR: medium gray
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: 0.5-1%, filled with carbonate and clay
UPPER CONTACT: not recovered
LOWER CONTACT: base of the flow is recovered
ALTERATION: highly altered brownish gray lava flow, 
olivine is completely altered to iddingsite, brownish, 
greenish alteration halos at veins
VEINS: calcite veins up to 10 mm wide
STRUCTURE: massive basalt with near-horizontal 
magmatic foliation, few clay veins or fractures, and 
excellent recovery

UNIT: 5
PIECE: 2
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphyric 
COLOR: grayish brown
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: base of the flow is recovered
LOWER CONTACT: matrix becomes fine grained
ALTERATION: completely altered orange brown lava flow, 
olivine is completely altered to iddingsite
VEINS: none
STRUCTURE: several horizontal geopetals, well-
cemented rock with excellent recovery

UNIT: 6
PIECE: 2-8
LITHOLOGY: aphyric basalt sand
VOLCANIC DESCRIPTION: lithic-vitric volcanic sand
TEXTURE: aphyric 
COLOR: grayish brown
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: occurs in rare patches
UPPER CONTACT: matrix becomes fine grained
LOWER CONTACT: not recovered (inferred from change 
in the sedimentary structure)
ALTERATION: lithric volcanic sand, cemented by 
carbonate, upper cm contain bigger clasts of breccia, 
well crystalized carbonate cement, glass is altered to 
palagonite
VEINS: none
STRUCTURE: moderately bedded sand and granule-
sized lithic fragments and fossils, good to excellent 
recovery
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Major lithology 0-55 cm interval: grain-supported, very well-sorted multicolor basalt sandstone with few shallow-marine bioclasts
55-132 cm interval: A grain-supported, cemented multicolor volcanic sandstone with few larger basalt clasts
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message openfile IMAGES/1374A7R.PDF

330-U1374A-7R-4

UNIT: 6
PIECE: 1-5
LITHOLOGY: aphyric basalt sand (palagonitized vitric 
aphyric basalt sand based on thin section 7R-4-W, 
112/114 cm, #126)
VOLCANIC DESCRIPTION: lithic-vitric volcanic sand
TEXTURE: aphyric 
COLOR: grayish brown
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: matrix becomes fine grained
LOWER CONTACT: not recovered (inferred from change 
in the sedimentary structure)
ALTERATION: completely altered orange brown color, 
glass is completely altered to palagonite
VEINS: none
STRUCTURE: moderately bedded layers of sand- and 
granule-sized particles, good recovery

UNIT: 7
PIECE: 6-10
LITHOLOGY: aphyric basalt sand
VOLCANIC DESCRIPTION: lithic-vitric volcanic sand
TEXTURE: aphyric 
COLOR: orange gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: matrix becomes fine grained
LOWER CONTACT: transitional zone with the volcanic 
breccia
ALTERATION: highly to completely altered brownish gray 
clasts in completely altered orange brown volcanic sand, 
glass is completely altered to palagonite, the core is 
cemented by carbonate
VEINS: none
STRUCTURE: well-bedded layers of sand- and granule-
sized particles, good recovery
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Major lithology: grain-supported, cemented multicolor volcanic sandstone with few larger basalt clasts
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330-U1374A-7R-5

UNIT: 7
PIECE: 1-10
LITHOLOGY: aphyric basalt sand
VOLCANIC DESCRIPTION: lithic-vitric volcanic sand
TEXTURE: aphyric 
COLOR: orange gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: matrix becomes fine grained
LOWER CONTACT: transitional zone with the volcanic 
breccia
ALTERATION: completely altered orange brown volcanic 
sand, glass is completely altered to palagonite, the core is 
cemented by carbonate
VEINS: none
STRUCTURE: well-bedded layers of sand- and granule-
sized particles, good recovery
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Major lithology: grain-supported, cemented multicolor volcanic sandstone with few larger basalt clasts
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330-U1374A-8R-1

UNIT: 7
PIECE: 1-5
LITHOLOGY: aphyric basalt sand
VOLCANIC DESCRIPTION: lithic-vitric volcanic sand
TEXTURE: aphyric 
COLOR: orange gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: variable 1%
UPPER CONTACT: not recovered (inferred from change 
in the sedimentary structure)
LOWER CONTACT: transitional zone with the volcanic 
breccia
ALTERATION: highly to completely altered brownish gray 
clasts (84-95 cm) in completely altered orange brown 
volcanic sand, glass is completely altered to palagonite
VEINS: three carbonate veins 0.5 to 3 mm wide, in the 
same orientation as bedding
STRUCTURE: sedimentary bedding, cemented rock with 
good-excellent recovery
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Major lithology: grain-supported, cemented multicolor volcanic sandstone with few larger basalt clasts
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330-U1374A-8R-2

UNIT: 7
PIECE: 1-3
LITHOLOGY: aphyric basalt sand
VOLCANIC DESCRIPTION: lithic-vitric volcanic sand
TEXTURE: aphyric 
COLOR: orange gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: variable 1%
UPPER CONTACT: not recovered (infered from change in 
the sedimentary structure)
LOWER CONTACT: transitional zone with the volcanic 
breccia
ALTERATION: highly to completely altered brownish gray 
clasts (9-12 cm) in completely altered orange brown 
volcanic sand, glass is completely altered to palagonite
VEINS: two carbonate veins 2 to 3 mm wide.
STRUCTURE: sedimentary bedding, cemented rock with 
excellent recovery
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Major lithology 0-16 cm interval: grain-supported, cemented multicolor volcanic sandstone with few larger basalt clasts
16-52 cm interval:  cemented, grain-supported, multicolor basalt breccia with bioclast
52-73 cm interval:  Moderately olivine-phyric basalt breccia
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330-U1374A-8R-3

UNIT: 7
PIECE: 1
LITHOLOGY: aphyric basalt clast in aphyric basalt sand
VOLCANIC DESCRIPTION: lithic-vitric volcanic sand with 
large clast
TEXTURE: aphyric 
COLOR: orange gray
PHENOCRYSTS: none.
GROUNDMASS: fine grained
VESICLES: variable 1%, filled with carbonate, brown and 
black clay
UPPER CONTACT: not recovered (inferred from change 
in the sedimentary structure)
LOWER CONTACT: transitional zone with the volcanic 
breccia
ALTERATION: moderately altered gray clast, glass is 
partly altered to palagonite
VEINS: none
STRUCTURE: sedimentary bedding, cemented rock with 
excellent recovery

UNIT: 7b
PIECE: 2
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: sedimentary volcanic 
breccias with bioclasts
TEXTURE: sparsely phyric
COLOR: reddish brown
PHENOCRYSTS: 3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: variable 1%, filled with carbonate, brown and 
black clay
UPPER CONTACT: not recovered
LOWER CONTACT: transitional zone with the volcanic 
breccia 
ALTERATION: completely altered brown clasts with 
completely altered olivine in orange brown volcanic sand, 
cemented by carbonate
VEINS: a single carbonate vein  5mm wide
STRUCTURE: well-cemented material with excellent 
recovery

UNIT: 8
PIECE: 2
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: reddish brown
PHENOCRYSTS: 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: variable 1%, filled with carbonate, brown and 
black clay
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered brown clasts with 
completely altered olivine in orange brown volcanic sand, 
cemented by carbonate
VEINS: none
STRUCTURE: well-cemented material with excellent 
recovery
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330-U1374A-9R-1

UNIT: 8
PIECE: 1
LITHOLOGY: moderately olivine-phyric basalt breccia 
(moderately olivine-phyric basalt clast based on thin 
section 9R-1-W, 24/28 cm, #132)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered clasts of various sizes 
with iddingsite and palagonite
VEINS: a single carbonate vein 2 mm wide
STRUCTURE: cemented breccia with 100% continuous 
recovery
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330-U1374A-9R-2

UNIT: 8
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered clasts of various sizes 
with iddingsite and palagonite
VEINS: none
STRUCTURE: cemented breccia with excellent recovery
Proc. IODP | Volume 330 41
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UNIT: 8
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: orange gray to medium reddish gray
PHENOCRYSTS: 5% olivine (altered), 0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: highly to completely altered clasts of 
various sizes with iddingsite and palagonite
VEINS: none
STRUCTURE: cemented breccia with excellent recovery
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Site U1374 core descriptions Visual core descriptions
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UNIT: 8
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt breccia 
(moderately olivine-phyric basalt clast based on thin 
section 9R-4-W, 25/29 cm, #133)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: orange gray to medium reddish gray
PHENOCRYSTS: 5% olivine (altered), 0.1 plagioclase
GROUNDMASS: fine grained
VESICLES: variable
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: highly to completely altered clasts of 
various sizes with iddingsite and palagonite
VEINS: none
STRUCTURE: cemented breccia with 100% continuous 
recovery
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Site U1374 core descriptions Visual core descriptions
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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-U1374A-9R-5

UNIT: 8
PIECE: 1
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: medium reddish gray to orange gray
PHENOCRYSTS: 5% olivine (altered), 0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: highly to completely altered clasts of 
various sizes with iddingsite and palagonite
VEINS: none
STRUCTURE: cemented breccia with 100% continuous 
recovery
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Site U1374 core descriptions Visual core descriptions
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UNIT: 8
PIECE: 1
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable carbonate filled vesicles
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: highly to completely altered clasts of 
various sizes with iddingsite
VEINS: none
STRUCTURE: breccia, excellent competency and 
recovery
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Site U1374 core descriptions Visual core descriptions
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330-U1374A-10R-2

UNIT: 8
PIECE: 1a-1c
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: variable, filled mainly filled with carbonate and 
minor zeolite
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: highly to completely altered clasts of 
various sizes with iddingsite
VEINS: none
STRUCTURE: breccia, excellent competency and 
recovery
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Site U1374 core descriptions Visual core descriptions
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UNIT: 8
PIECE: 1-11b
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: variable, filled with carbonate
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: highly to completely altered clasts of 
various sizes with iddingsite after olivine
VEINS: single carbonate vein
STRUCTURE: breccia, excellent competency and 
recovery
Proc. IODP | Volume 330 47
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message openfile IMAGES/1374A10R.PDF

330-U1374A-10R-4

UNIT: 8
PIECE: 1a-6
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: variable, filled with carbonate
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: highly to completely altered clasts of 
various sizes with iddingsite after olivine
VEINS: none
STRUCTURE: breccia, excellent competency and 
recovery
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Site U1374 core descriptions Visual core descriptions
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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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UNIT: 8
PIECE: 1a-5
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: variable
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: highly to completely altered clasts of 
various sizes with iddingsite after olivine
VEINS: none
STRUCTURE: breccia, excellent competency and 
recovery
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Site U1374 core descriptions Visual core descriptions
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UNIT: 8
PIECE: 1-18
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.1% pyroxene, 
0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable, in clasts filled with carbonate
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered breccia with some 
larger clasts that are highly altered, these highly altered 
larger clasts have completely altered margins, high 
presence of voids filled with carbonate and large cm-scale 
crystals of zeolite, goethite (?)
VEINS: none
STRUCTURE: cemented breccia with good recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-11R-2
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Hole 330-U1374A-11R Section 2, Top of Section: 54.82 CSF-A (m)
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330-U1374A-11R-2

UNIT: 8
PIECE: 1-7
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.1% pyroxene, 
0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable, in clasts filled with carbonate 
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered breccia with some 
larger clasts that are highly altered, these highly altered 
larger clasts have completely altered margins, high 
presence of voids filled with carbonate and large cm-scale 
crystals of zeolite, goethite (?)
VEINS: none
STRUCTURE: cemented breccia with good to excellent 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-11R-3
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Hole 330-U1374A-11R Section 3, Top of Section: 56.25 CSF-A (m)
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UNIT: 8
PIECE: 1-14
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.1% pyroxene, 
0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable, in clasts filled with carbonate
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered breccia with some 
larger clasts that are highly altered, these highly altered 
larger clasts have completely altered margins, high 
presence of voids filled with carbonate and large cm-scale 
crystals of zeolite, goethite (?)
VEINS: none
STRUCTURE: cemented breccia with good recovery. A 
horizontal geopetal at 5.5 cm indicates rocks are in their in 
situ position.
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330-U1374A-11R-4

UNIT: 8
PIECE: 1-11
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.1% pyroxene, 
0.1% plagioclase
GROUNDMASS: fine grained
VESICLES: variable, in clasts filled with carbonate
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered breccia with some 
larger clasts that are highly altered, these highly altered 
larger clasts have completely altered margins, high 
presence of voids filled with carbonate and large cm-scale 
crystals of zeolite, goethite (?)
VEINS: none
STRUCTURE: cemented breccia with good recovery
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Hole 330-U1374A-12R Section 1, Top of Section: 58.4 CSF-A (m)
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UNIT: 8
PIECE: 1-8
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.5% plagioclase, 
0.1% pyroxene
GROUNDMASS: fine grained
VESICLES: variable and filled with zeolite
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered breccia with some 
larger clasts that are highly altered, alteration increases 
towards the margins, and high presence of voids filled 
with carbonate and large crystals of zeolite (cm scale), 
completely altered olivine, voids are partly filled with 
zeolite, carbonate and Fe-oxyhydroxides
VEINS: 1 mm wide veins in some clasts, filled with 
carbonate black clay and minor Fe-oxyhydroxides
STRUCTURE: cemented breccia with excellent to poor 
recovery
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Hole 330-U1374A-12R Section 2, Top of Section: 59.82 CSF-A (m)
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330-U1374A-12R-2

UNIT: 8
PIECE: 1-11
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.5 plagioclase, 
0.1% pyroxene
GROUNDMASS: fine grained
VESICLES: variable and filled with zeolite
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered breccia with some 
larger clasts that are highly altered, alteration increases 
towards the margins, and high presence of voids filled 
with carbonate and large crystals of zeolite (cm scale), 
completely altered olivine, voids are partly filled with 
zeolite, carbonate and Fe-oxyhydroxides
VEINS: veins in matrix and breccia clasts, filled with 
carbonate black clay and minor Fe-oxyhydroxides
STRUCTURE: cemented breccia with good recovery
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U1374A-12R-3
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Hole 330-U1374A-12R Section 3, Top of Section: 61.17 CSF-A (m)
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UNIT: 8
PIECE: 1-16
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.5 plagioclase, 
0.1% pyroxene
GROUNDMASS: fine grained
VESICLES: variable and filled with zeolite and carbonate
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered breccia with some 
larger clasts that are highly altered, alteration increases 
towards the margins, and high presence of voids filled 
with carbonate and large crystals of zeolite (cm scale), 
completely altered olivine, voids are partly filled with 
zeolite, carbonate and Fe-oxyhydroxides
VEINS: none
STRUCTURE: cemented breccia with good to poor 
recovery 
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Hole 330-U1374A-12R Section 4, Top of Section: 62.67 CSF-A (m)
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330-U1374A-12R-4

UNIT: 8
PIECE: 1-11
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: porphyritic
COLOR: orange gray
PHENOCRYSTS: 5% olivine (altered), 0.5 plagioclase, 
0.1% pyroxene
GROUNDMASS: fine grained
VESICLES: variable and filled with zeolite
UPPER CONTACT: transitional zone with the volcanic 
breccia
LOWER CONTACT: not recovered
ALTERATION: completely altered breccia with some 
larger clasts that are highly altered, alteration increases 
towards the margins, and high presence of voids filled 
with carbonate and large crystals of zeolite (cm scale), 
completely altered olivine, voids are partly filled with 
zeolite, carbonate and Fe-oxyhydroxides
VEINS: minor veins 0.5 mm wide in one of the larger 
clasts, veins are filled with carbonate, black clay and 
minor Fe-oxyhydroxide
STRUCTURE: cemented breccia with good to poor 
recovery
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U1374A-12R-4S
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Hole 330-U1374A-12R Section 4, Top of Section: 63.67 CSF-A (m)
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(L* - raw;

L* - filtered)

Major lithology 0-100 cm interval:  Moderately olivine-phyric basalt breccia
100-150 cm interval:  Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 4: sparsely olivine-phyric basalt; 10-20% vesicles, reddish medium gray
Type 8: sparsely olivine-phyric basalt; 1% vesicles; medium gray
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U1374A-13R-1
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Hole 330-U1374A-13R Section 1, Top of Section: 68.0 CSF-A (m)
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Major lithology: Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 3: aphyric basalt; 2% vesicles; medium gray
Type 4: sparsely olivine-phyric basalt; 10-20% vesicles, reddish medium gray
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
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U1374A-13R-2
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Hole 330-U1374A-13R Section 2, Top of Section: 69.49 CSF-A (m)
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Major lithology: Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
Type 3: aphyric basalt; 2% vesicles; medium gray
Type 4: sparsely olivine-phyric basalt; 10-20% vesicles, reddish medium gray
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
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U1374A-13R-3
Core Photo
Su

bu
ni

t I
XA

0

10

20

30

40

50

60

70

80

90

100

110

120

13072.2

72.0

71.8

71.6

71.4

71.2

71.0

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-U1374A-13R Section 3, Top of Section: 70.91 CSF-A (m)
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Major lithology: Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
Type 3: aphyric basalt; 2% vesicles; medium gray
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
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U1374A-13R-4
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Hole 330-U1374A-13R Section 4, Top of Section: 72.27 CSF-A (m)
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Major lithology: Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 3: aphyric basalt; 2% vesicles; medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
Type 7: very highly olivine-phyric basalt; 5-10% vesicles; mottled orange gray
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Major lithology: Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
Type 3: aphyric basalt; 2% vesicles; medium gray
Type 4: sparsely olivine-phyric basalt; 10-20% vesicles, reddish medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
Type 7: very highly olivine-phyric basalt; 5-10% vesicles; mottled orange gray
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Hole 330-U1374A-14R Section 2, Top of Section: 73.66 CSF-A (m)
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Major lithology 0-112 cm interval:  Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
112-142 cm interval: Fossil-barren multicolor volcanic sandstone with few larger basalt clasts
Basalt clasts:
Type 4: sparsely olivine-phyric basalt; 10-20% vesicles, reddish medium gray
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
Type 7: very highly olivine-phyric basalt; 5-10% vesicles; mottled orange gray
Type 8: sparsely olivine-phyric basalt; 1% vesicles; medium gray
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Hole 330-U1374A-14R Section 3, Top of Section: 75.08 CSF-A (m)
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Major lithology: Fossil-barren multicolor volcanic sandstone with few larger basalt clasts
Basalt clasts:
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
Type 8: sparsely olivine-phyric basalt; 1% vesicles; medium gray
Type 9: aphyric basalt; 0.5% vesicles; medium gray
Type 10 moderately olivine-phyric basalt; 3% vesicles, medium gray
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Hole 330-U1374A-14R Section 4, Top of Section: 76.52 CSF-A (m)
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Major lithology: Fossil-barren multicolor volcanic sandstone with few larger basalt clasts
Basalt clasts:
Type 4: sparsely olivine-phyric basalt; 10-20% vesicles, reddish medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
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Hole 330-U1374A-15R Section 1, Top of Section: 77.6 CSF-A (m)
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Major lithology 0-59.5 cm interval:  Fossil-barren multicolor volcanic sandstone with few larger basalt clasts
59.5-131 cm interval: Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 3: aphyric basalt; 2% vesicles; medium gray
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
Type 7: very highly olivine-phyric basalt; 5-10% vesicles; mottled orange gray
Type 9: aphyric basalt; 0.5% vesicles; medium gray
Type 10 moderately olivine-phyric basalt; 3% vesicles, medium gray
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Hole 330-U1374A-15R Section 2, Top of Section: 78.91 CSF-A (m)
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Major lithology: Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
Type 2: highly olivine-phyric basalt; 0.1% vesicles; mottled gray orange
Type 4: sparsely olivine-phyric basalt; 10-20% vesicles, reddish medium gray
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 6: basaltic froth in small (5mm modal) angular clasts; 60% vesicles, yellow
Type 7: very highly olivine-phyric basalt; 5-10% vesicles; mottled orange gray
Type 9: aphyric basalt; 0.5% vesicles; medium gray
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Hole 330-U1374A-15R Section 3, Top of Section: 80.37 CSF-A (m)
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Major lithology: Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
Basalt clasts:
Type 3: aphyric basalt; 2% vesicles; medium gray
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 8: sparsely olivine-phyric basalt; 1% vesicles; medium gray
Type 9: aphyric basalt; 0.5% vesicles; medium gray
Type 10 moderately olivine-phyric basalt; 3% vesicles, medium gray
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Hole 330-U1374A-16R Section 1, Top of Section: 84.6 CSF-A (m)
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Major lithology 0-10 cm interval:  Heterolithic, cemented multicolor volcanic breccia with few altered volcanic fragments
10-142 cm interval:  Aphyric basalt (lava lobe)
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330-U1374A-16R-1

UNIT: 9
PIECE: 2-11
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section 16R-1-W, 125/127 cm, #141)
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.05%, filled with carbonate
UPPER CONTACT: contact with the sedimentary breccia 
(in Piece 2)
LOWER CONTACT: not recovered
ALTERATION: moderately altered dark gray clasts with a 
common reddish alteration towards the clasts rim, orange 
alteration bands along veins and fractures
VEINS: numerous veins, conjugate veins, and vein 
networks, up to 6mm wide, veins are filled with carbonate, 
green and brown clay 
STRUCTURE: most pieces have near-horizontal 
magmatic foliation, generally competent rock with good 
recovery.
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330-U1374A-16R-2

UNIT: 9
PIECE: 1-15
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.05%, filled with carbonate
UPPER CONTACT: contact with the sedimentary breccia 
(in Piece 2)
LOWER CONTACT: not recovered
ALTERATION: moderately altered dark gray clasts with 
darker alteration towards clast rims, orange alteration 
bands along veins and fractures (#9)
VEINS: numerous veins, conjugate veins, and vein 
networks, up to 5 mm wide, veins are filled with carbonate, 
green and brown clay
STRUCTURE: most pieces have near-horizontal 
magmatic foliation, generally competent rock with good to 
poor recovery.
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330-U1374A-17R-1

UNIT: 10
PIECE: 1-15
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section 17R-1-W, 65/67 cm, #143)
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.05%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered brown and gray clasts 
in a volcanic sand matrix, high amounts of carbonate
VEINS: carbonate cement and veins in breccia clasts
STRUCTURE: cemented breccia with good recovery
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Site U1374 core descriptions Visual core descriptions
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Hole 330-U1374A-17R Section 2, Top of Section: 88.61 CSF-A (m)
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- raw;
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message openfile IMAGES/1374A17R.PDF

330-U1374A-17R-2

UNIT: 10
PIECE: 1-12
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.05%, partly filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderate to highly altered orange gray 
clasts with increasing reddish alteration towards the rim, 
volcanic sand matrix, high amounts of carbonate and 
zeolite
VEINS: carbonate cement and veins in breccia clasts
STRUCTURE: cemented breccia with good recovery
Proc. IODP | Volume 330 74



Site U1374 core descriptions Visual core descriptions

U1374A-17R-3
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Hole 330-U1374A-17R Section 3, Top of Section: 89.78 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/1374A17R.PDF

330-U1374A-17R-3

UNIT: 10
PIECE: 1-12
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.05%, partly filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderate to highly altered orange gray 
clasts with increasing reddish alteration towards the rim, 
volcanic sand matrix, voids are filled with zeolite, 
carbonate and Fe-oxyhydroxides
VEINS: carbonate cement and veins in breccia clasts
STRUCTURE: cemented and partly cemented breccia 
with excellent to good recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-18R-1
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Hole 330-U1374A-18R Section 1, Top of Section: 92.0 CSF-A (m)
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message openfile IMAGES/1374A18R.PDF

330-U1374A-18R-1

UNIT: 10
PIECE: 1-14
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.01%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: Pieces 1 and 2a contain highly altered 
orange colored clasts. Remainder of section contains dark 
gray, slightly altered clasts with abundant fresh glass
VEINS: vein networks in breccia clasts, filled with 
carbonate and minor Fe-oxyhydroxides
STRUCTURE: breccia, well cemented breccia with poor 
to good recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-18R-2
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

94.6

94.4

94.2

94.0

93.8

93.6

111

222

333

444

555

666

777

888

999

101010

111111

10

11 44

22
6731

51

120

117
314109

257

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-U1374A-18R Section 2, Top of Section: 93.41 CSF-A (m)
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330-U1374A-18R-2

UNIT: 10
PIECE: 1-5
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.01%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: section contains dark gray, slightly altered 
clasts with abundant fresh glass
VEINS: single carbonate vein network in clast
STRUCTURE: breccia, rock competency and recovery 
good

UNIT: 11
PIECE: 6-11
LITHOLOGY: aphyric basalt
VOLCANIC DESCRIPTION: lava flow (ISCI 2)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered dark gray lava flow
VEINS: several veins and vein networks, filled with 
carbonate and Fe-oxyhydroxides
STRUCTURE: horizontal magmatic foliation, recovery and 
rock competency ranges from poor to good
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Site U1374 core descriptions Visual core descriptions

U1374A-18R-3
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Hole 330-U1374A-18R Section 3, Top of Section: 94.74 CSF-A (m)
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330-U1374A-18R-3

UNIT: 11
PIECE: 1-6
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section 18R-3-W, 23/25 cm, #146)
VOLCANIC DESCRIPTION: lava flow (ISCI 2)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: section contains dark gray, slightly altered 
clasts with abundant fresh glass
VEINS: mostly oriented vein networks, filled with 
carbonate and Fe-oxyhydroxides
STRUCTURE: sub-horizontal to horizontal magmatic 
foliation, rock competency good, recovery poor to good

UNIT: 12
PIECE: 7-19
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: section contains dark gray, slightly altered 
clasts with abundant fresh glass
VEINS: none
STRUCTURE: well cemented breccia, rock recovery and 
competency good
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Site U1374 core descriptions Visual core descriptions
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Hole 330-U1374A-18R Section 4, Top of Section: 96.12 CSF-A (m)
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message openfile IMAGES/1374A18R.PDF

330-U1374A-18R-4

UNIT: 12
PIECE: 1-19
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered to moderately altered clasts
VEINS: carbonate veins and vein networks in clasts
STRUCTURE: well cemented breccia, rock competency 
good, recovery good
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Site U1374 core descriptions Visual core descriptions
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Hole 330-U1374A-18R Section 5, Top of Section: 97.55 CSF-A (m)
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330-U1374A-18R-5

UNIT: 12
PIECE: 1-3
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: aphanitic to fine grained
VESICLES: in patchs and partly filled with black clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered clasts, some with 
brownish altered margins
VEINS: none
STRUCTURE: well cemented breccia, rock competency 
and recovery good
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Site U1374 core descriptions Visual core descriptions

U1374A-19R-1
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Hole 330-U1374A-19R Section 1, Top of Section: 96.8 CSF-A (m)
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330-U1374A-19R-1

UNIT: 12
PIECE: 1-25
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section 19R-1-W, 50/53 cm, #147)
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: aphanitic 
VESICLES: 0.01%, 10% in one clast
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered clasts of various sizes in 
breccia with calcite matrix
VEINS: two vein networks in clasts
STRUCTURE: well cemented breccia, recovery and 
competency very good
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U1374A-19R-2
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Hole 330-U1374A-19R Section 2, Top of Section: 98.24 CSF-A (m)
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330-U1374A-19R-2

UNIT: 12
PIECE: 1-22
LITHOLOGY: aphyric basalt breccia (aphyric basalt 
breccia based on thin section 19R-2-W, 41/43 cm, #148)
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: dark gray and mottled dark gray orange
PHENOCRYSTS: none
GROUNDMASS: aphanitic to fine grained
VESICLES: 0.01%, partly filled with black clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered clasts of various sizes in 
breccia with calcite matrix, high alteration in Piece 22
VEINS: veins in a single clast, filled with carbonate and 
black clay
STRUCTURE: well cemented breccia, rock competency 
and recovery good
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message openfile IMAGES/1374A19R.PDF

330-U1374A-19R-3

UNIT: 12
PIECE: 1-19
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: mottled orange white dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.01%, partly filled with black clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered clasts in Pieces 1, 2, and 9, 
remainder is mostly highly altered
VEINS: two carbonate vein networks in clasts
STRUCTURE: well cemented breccia, rock recovery 
ranges from poor to good
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message openfile IMAGES/1374A20R.PDF

330-U1374A-20R-1

UNIT: 12
PIECE: 1a-9
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: mottled gray orange white
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.1%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: mixture of highly (orange brown) and 
moderately altered (gray) clasts
VEINS: calcite vein networks in clasts
STRUCTURE: breccias, rock competency and recovery 
very good
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message openfile IMAGES/1374A20R.PDF

330-U1374A-20R-2

UNIT: 12
PIECE: 1a-13
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: mottled gray orange white
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: most of the section is highly altered, but 
some moderately altered clasts are present
VEINS: two carbonate vein networks in clasts
STRUCTURE: breccias, rock competency and recovery 
good
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message openfile IMAGES/1374A20R.PDF

330-U1374A-20R-3

UNIT: 12
PIECE: 1-10
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: mottled gray orange white
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 0.1% (0-49 cm), filled with carbonate, 25% 
(49-56 cm), filled with zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: much of the section is highly altered, but 
some moderately altered clasts are present
VEINS: single carbonate vein network
STRUCTURE: breccias, rock competency and recovery 
good
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U1374A-21R-1
Core Photo
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message openfile IMAGES/1374A21R.PDF

330-U1374A-21R-1

UNIT: 12
PIECE: 1-21
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: probably fragmented pillows 
or flow lobes
TEXTURE: aphyric
COLOR: mottled orange gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1-25%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: brecciated/spalled glass/chilled 
margin
ALTERATION: highly to completely altered clast into a 
volcanic breccia with carbonate matrix, higher alteration 
on the clast margin, voids are partly filed by carbonate and 
zeolite
VEINS: minor carbonate veins within clasts
STRUCTURE: well cemented breccia, rock competency 
and recovery good

UNIT: 13
PIECE: 21
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: pillow or flow lobe (ISCI 1)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1%, filled with carbonate
UPPER CONTACT: brecciated/spalled glass/chilled 
margin
LOWER CONTACT: not recovered
ALTERATION: moderately altered lava flow or pillow lava, 
voids are partly filed by carbonate and zeolite
VEINS: a single 3 mm wide carbonate vein 
STRUCTURE: rock competency and recovery good
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Hole 330-U1374A-21R Section 2, Top of Section: 107.89 CSF-A (m)
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330-U1374A-21R-2

UNIT: 13
PIECE: 1-11
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section 21R-2-W 23/25 cm #149) 
VOLCANIC DESCRIPTION: pillow or flow lobe (ISCI 1)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1%, filled carbonate and green clay
UPPER CONTACT: brecciated/spalled glass/chilled 
margin
LOWER CONTACT: not recovered
ALTERATION: moderately altered lava flow or pillow lava
VEINS: several veins and vein networks up to 4 mm wide, 
filled with carbonate and brown clay
STRUCTURE: competent rock with good recovery

UNIT: 14
PIECE: 12-17
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: fragmented pillows?
TEXTURE: aphyric
COLOR: mottled gray orange white
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1%, filled with green clay
UPPER CONTACT: not recovered 
LOWER CONTACT: becomes dominantly sediment 
supported
ALTERATION: highly to completely altered clast in a 
volcanic breccia with carbonate matrix, higher alteration 
on the clast margin, voids are partly filled with zeolite, 
vugs are filled with carbonate and Fe-oxyhydroxides
VEINS: none
STRUCTURE: cemented breccia with moderate recovery
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330-U1374A-21R-3

UNIT: 14
PIECE: 1-3
LITHOLOGY: aphyric basalt breccia
VOLCANIC DESCRIPTION: fragmented pillows?
TEXTURE: aphyric
COLOR: mottled gray orange white
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 1%, filled with green clay
UPPER CONTACT: not recovered 
LOWER CONTACT: becomes dominantly sediment 
supported
ALTERATION: highly to completely altered clast in a 
volcanic breccia with carbonate matrix, higher alteration 
on the clast margin, voids are partly filled with zeolite, 
vugs are filled with carbonate and Fe-oxyhydroxides
VEINS: none
STRUCTURE: cemented breccia with moderate recovery
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Basalt clasts:
Type 5: aphyric basalt; 15% vesicles; medium gray
Type 9: aphyric basalt; 0.5% vesicles; medium gray
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Major lithology: Grayish basalt conglomerate with bioclast
Basalt clasts:
Type 9: aphyric basalt; 0.5% vesicles; medium gray

message openfile IMAGES/1374A21R.PDF
Proc. IODP | Volume 330 91



Site U1374 core descriptions Visual core descriptions

U1374A-22R-1
Core Photo
Su

bu
ni

t X
IB

0

10

20

30

40

50

60

70

80

90

100

110

120112.4

112.2

112.0

111.8

111.6

111.4

111.2

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-U1374A-22R Section 1, Top of Section: 111.2 CSF-A (m)

C
or

e 
le

ng
th

 (c
m

)

Ic
hn

of
os

si
l/F

os
si

l

C
or

e 
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: Grayish basalt conglomerate with bioclast
Basalt clasts:
Type 9: aphyric basalt; 0.5% vesicles; medium gray
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Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
Type 9: aphyric basalt; 0.5% vesicles; medium gray
Type 11: moderately plagioclase-olivine-phyric basalt; 1% greenish medium gray
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Site U1374 core descriptions Visual core descriptions
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Major lithology: Grayish basalt conglomerate with bioclast
Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
Type 9: aphyric basalt; 0.5% vesicles; medium gray
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Major lithology: Grayish basalt conglomerate with bioclast
Basalt clasts:
Type 1: highly olivine-pyroxene-phyric basalt; 1% vesices; medium gray
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Major lithology 0-24 cm interval: Grayish basalt conglomerate with bioclast
24-109 cm interval:  Highly plagioclase-olivine-augite-phyric basalt breccia
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330-U1374A-22R-5

UNIT: 15
PIECE: 1-3
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: peperitic lava flow top
TEXTURE: highly phyric
COLOR: greenish medium gray with yellowish gray 
patches
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: weathered top (in Piece 1, 24 cm)
LOWER CONTACT: not recovered
ALTERATION: weathered yellow horizon at 22-29 cm, 
basalt breccia
VEINS: < 1 mm carbonate veins
STRUCTURE: cemented autobreccia with good to 
excellent recovery
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Site U1374 core descriptions Visual core descriptions
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330-U1374A-23R-1

UNIT: 15
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: peperitic lava flow top
TEXTURE: highly phyric
COLOR: greenish medium gray with yellowish gray 
patches
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: weathered top (in Piece 1, 24 cm)
LOWER CONTACT: not recovered
ALTERATION: variably altered with olivine altered to 
either green clay or iddingsite
VEINS: carbonate veins and vein networks
STRUCTURE: breccia, rock competency and recovery 
good
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330-U1374A-23R-2

UNIT: 15
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: peperitic lava flow top
TEXTURE: highly phyric
COLOR: greenish medium gray with yellowish gray 
patches
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: weathered top (in Piece 1, 24 cm)
LOWER CONTACT: not recovered
ALTERATION: variable alteration, from moderate to slight, 
some fresh glass in some fragments in Piece 1b
VEINS: carbonate veins and vein networks
STRUCTURE: breccia, rock competency and recovery 
good
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Site U1374 core descriptions Visual core descriptions

U1374A-23R-3
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330-U1374A-23R-3

UNIT: 15
PIECE: 1-2
LITHOLOGY: moderately plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: peperitic lava flow top
TEXTURE: moderately phyric
COLOR: greenish medium gray with yellowish gray 
patches
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: weathered top (in Piece 1, 24 cm)
LOWER CONTACT: not recovered
ALTERATION: variable but mostly moderately altered
VEINS: carbonate veins and vein networks
STRUCTURE: breccia, rock competency and recovery 
good

UNIT: 16
PIECE: 3-5
LITHOLOGY: moderately plagioclase-olivine-augite-phyric 
basalt
VOLCANIC DESCRIPTION: lava lobe in breccias (ISCI 1)
TEXTURE: moderately phyric
COLOR: greenish medium gray with yellowish gray 
patches
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered with abundant fresh glass 
and moderately altered olivine
VEINS: carbonate veins and vein networks
STRUCTURE: breccia, rock competency and recovery 
good
Proc. IODP | Volume 330 100
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330-U1374A-24R-1

UNIT: 16
PIECE: 1-3
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt (highly olivine-plagioclase-pyroxene-phyric basalt 
based on thin section 21R-1-W, 27–29 cm, #157)
VOLCANIC DESCRIPTION: lava lobe in breccias (ISCI 1)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered with fair amount of fresh 
glass, olivine moderately altered
VEINS: several carbonate veins and vein networks
STRUCTURE: rock competency and recovery very good

UNIT: 17
PIECE: 4a-4b
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: highly phyric
COLOR: mottled orange gray white
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: not recovered
LOWER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
ALTERATION: mixture of moderately to highly altered 
fragments
VEINS: carbonate veins in clasts
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 18
PIECE: 4b-4c
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt (highly olivine-plagioclase-pyroxene-phyric basalt 
based on thin section 24R-1-W, 77–80 cm, #158)
VOLCANIC DESCRIPTION: lava lobe or clast in breccias 
(ISCI 1)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
LOWER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
ALTERATION: slightly to moderately altered with fair 
amount of fresh glass
VEINS: several carbonate and zeolite veins and vein 
networks
STRUCTURE: rock competency and recovery very good

UNIT: 19
PIECE: 4c
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: highly phyric
COLOR: mottled orange gray
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
LOWER CONTACT: glassy margin of lower piece of lava
ALTERATION: slightly to moderately altered with fair 
amount of fresh glass
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good
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330-U1374A-24R-2

UNIT: 19
PIECE: 1-2b
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: highly phyric
COLOR: mottled orange gray
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
LOWER CONTACT: glassy margin of lower piece of lava
ALTERATION: moderately to highly altered mixture of 
fragments of various sizes
VEINS: carbonate single vein
STRUCTURE: well cemented breccia, rock competency 
and recovery good
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U1374A-24R-3
Core Photo
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330-U1374A-24R-3

UNIT: 19
PIECE: 1a-6
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: highly phyric
COLOR: mottled orange gray
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
LOWER CONTACT: glassy margin of lower piece of lava
ALTERATION: moderately to highly altered mixture of 
fragments of various sizes
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good
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Site U1374 core descriptions Visual core descriptions

U1374A-24R-4
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330-U1374A-24R-4

UNIT: 19
PIECE: 1-2a
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: highly phyric
COLOR: mottled orange gray
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1% 
UPPER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
LOWER CONTACT: glassy margin of lower piece of lava
ALTERATION: moderately to highly altered mixture of 
fragments of various sizes. 
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good

UNIT: 20
PIECE: 2a-3b
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt (highly olivine-plagioclase-augite-phyric basalt 
based on thin section 24R-4-W, 34–36 cm, #159)
VOLCANIC DESCRIPTION: lava lobe or fragment in 
breccias (ISCI 1)
TEXTURE: highly phyric
COLOR: mottled orange gray
PHENOCRYSTS: 5% plagioclase, 3% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: glassy margin on upper surface
LOWER CONTACT: becomes brecciated
ALTERATION: moderately altered orange gray basaltic 
clasts, variable alteration of smaller fragments, olivine is 
completely altered to Fe-oxyhydroxides
VEINS:  several carbonate and zeolite vein networks
STRUCTURE:  rock competency and recovery very good

UNIT: 21
PIECE: 3b-4a
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: highly phyric
COLOR: mottled orange gray
PHENOCRYSTS: 5% plagioclase (some inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: becomes brecciated
LOWER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
ALTERATION: moderately altered gray larger lava piece, 
olivine is completely altered to Fe-oxyhydroxides
VEINS: carbonate vein network reaching into Unit 22
STRUCTURE: breccia, rock competency and recovery 
very good

UNIT: 22
PIECE: 4a-4b
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt (highly olivine-plagioclase-augite-phyric basalt 
based on thin section 24R-4-W, 100–102 cm, #160)
VOLCANIC DESCRIPTION: lava lobe or clast in breccias 
(ISCI 0)
TEXTURE: highly phyric
COLOR: mottled gray orange
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: contact between smaller matrix clasts 
and larger piece of lava
LOWER CONTACT: becomes brecciated
ALTERATION: moderately altered gray larger lava piece, 
olivine is completely altered to Fe-oxyhydroxides
VEINS: oriented carbonate vein network
STRUCTURE: rock competency and recovery very good
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330-U1374A-24R-4 (continued)

UNIT: 23
PIECE: 4a-4b
LITHOLOGY: highly plagioclase-olivine- phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
0.5% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: becomes brecciated
LOWER CONTACT: altered glassy margin
ALTERATION: moderately altered orange gray basaltic 
clasts, variable alteration of smaller fragments, olivine is 
completely altered to Fe-oxyhydroxides
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good
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330-U1374A-24R-5

UNIT: 23
PIECE: 1-3
LITHOLOGY: highly plagioclase-olivine- phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
0.5% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%
UPPER CONTACT: becomes brecciated
LOWER CONTACT: 
ALTERATION: moderately to highly altered mixture of 
fragments of various sizes
VEINS: single vein network, filled with carbonate and 
zeolite
STRUCTURE: breccia, rock competency and recovery 
very good
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330-U1374A-25R-1

UNIT: 23
PIECE: 1a-4
LITHOLOGY: highly plagioclase-olivine- phyric basalt 
breccia 
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled orange gray
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
0.5% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: becomes brecciated
LOWER CONTACT: altered glassy margin
ALTERATION: highly (sometimes completely) altered 
clasts in a volcanic breccias, olivine is completely altered 
to iddingsite, voids are filled with zeolite and carbonate
VEINS: veins and vein networks in clasts, filled with 
carbonate and minor brown clay
STRUCTURE: breccia, competency and recovery of rock 
very good

UNIT: 24
PIECE: 4
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt (highly plagioclase- olivine-augite-phyric basalt 
based on thin section 25R-1-W, 113–115 cm, #161)
VOLCANIC DESCRIPTION: lava lobe or fragment in 
breccias (ISCI 0)
TEXTURE: highly phyric
COLOR: medium gray with orange rims
PHENOCRYSTS: 7% plagioclase, 2% augite, 7% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: glassy margin on upper surface
LOWER CONTACT: glassy margin on lower surface 
ALTERATION: highly altered brownish gray fragments of 
lava flow, with a strongly oxidized margin at the top, olivine 
is completely altered to iddingsite and green clay, voids 
are filled with zeolite and carbonate
VEINS:  vein and vein network in lava flow, filled with 
carbonate and minor brown clay
STRUCTURE: rock competency and recovery excellent
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330-U1374A-25R-2

UNIT: 25
PIECE: 1a-4a
LITHOLOGY: highly plagioclase-olivine-augite phyric 
basalt breccia 
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 5% plagioclase (inclusion-filled), 
1% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate and zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: altered glassy margin
ALTERATION: highly to completely altered clasts, voids 
are partly filled with zeolite and carbonate 
VEINS: carbonate veins and vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
very good

UNIT: 26
PIECE: 4a-4b
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt (moderately olivine-plagioclase- augite-phyric 
basalt based on thin section 25R-2-W, 84–86 cm, #162)
VOLCANIC DESCRIPTION: lava lobe or fragment in 
breccias (ISCI 0)
TEXTURE: highly phyric
COLOR: medium gray and white with orange rims
PHENOCRYSTS: 7% plagioclase, 2% augite, 7% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate and zeolite
UPPER CONTACT: altered glassy margin on upper 
surface
LOWER CONTACT: becomes brecciated at base 
ALTERATION: highly altered clasts, voids are partly filled 
with zeolite and carbonate 
VEINS: several carbonate veins and vein networks in lava 
flow
STRUCTURE: rock competency and recovery excellent

UNIT: 27
PIECE: 4b
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange
PHENOCRYSTS: 7% plagioclase, 2% augite, 7% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate and zeolite
UPPER CONTACT: becomes brecciated
LOWER CONTACT: altered glassy margin of Unit 28
ALTERATION: highly altered clasts, voids are partly filled 
with zeolite and carbonate 
VEINS: several veins and vein networks in clasts, filled 
with carbonate and green clay
STRUCTURE: breccia, rock competency and recovery 
very good

UNIT: 28
PIECE: 4b-4d
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt (moderately plagioclase- olivine-augite-phyric 
basalt based on thin section 25R-2-W, 128–131 cm, #163)
VOLCANIC DESCRIPTION: lava lobe or fragment in 
breccias (ISCI 0)
TEXTURE: highly phyric
COLOR: medium gray with orange patches
PHENOCRYSTS: 7% plagioclase, 2% augite, 7% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate and zeolite
UPPER CONTACT: altered glassy margin on upper 
surface
LOWER CONTACT: pervasively altered glassy margin on 
lower surface
ALTERATION: highly altered clasts, voids are partly filled 
with zeolite and carbonate 
VEINS:  single veins and vein networks, filled with 
carbonate and green clay
STRUCTURE: rock competency and recovery very good
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330-U1374A-25R-3

UNIT: 28
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt
VOLCANIC DESCRIPTION: lava lobe or fragment in 
breccias (ISCI 0)
TEXTURE: highly phyric
COLOR: medium gray with orange patches
PHENOCRYSTS: 7% plagioclase, 2% augite, 7% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with zeolite and carbonate 
UPPER CONTACT: altered glassy margin on upper 
surface
LOWER CONTACT: pervasively altered glassy margin on 
lower surface
ALTERATION: highly (sometimes completely) altered 
clasts in a volcanic breccias, olivine is completely altered 
to iddingsite, voids are partly filled with zeolite and 
carbonate 
VEINS: single vein network
STRUCTURE: rock competency very good

UNIT: 29
PIECE: 2-5
LITHOLOGY: highly plagioclase-olivine-augite phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled orange gray 
PHENOCRYSTS: 10% plagioclase (inclusion-filled), 
3% augite, 5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with zeolite and carbonate 
UPPER CONTACT: not recovered
LOWER CONTACT: altered glassy margin of unit 30
ALTERATION: highly (sometimes completely) altered 
clasts in a volcanic breccias, olivine is completely altered 
to iddingsite, voids are partly filled with zeolite and 
carbonate 
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
good

UNIT: 30
PIECE: 5
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt (highly olivine-plagioclase- augite-phyric basalt 
based on thin section 25R-3-W, 104–107 cm, #161)
VOLCANIC DESCRIPTION: lava lobe or fragment in 
breccias (ISCI 0)
TEXTURE: highly phyric
COLOR: mottled gray orange
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with zeolite and carbonate 
UPPER CONTACT: altered glassy margin on upper 
surface
LOWER CONTACT: altered glassy margin on lower 
surface
ALTERATION: moderately altered (fragment) of lava flow, 
with a highly altered glassy margin at the top, olivine is 
completely altered to iddingsite and green clay, voids are 
partly filled with zeolite and carbonate 
VEINS: several vein networks
STRUCTURE: rock competency and recovery very good

UNIT: 31
PIECE: 6
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with zeolite and carbonate 
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: highly altered brownish gray clats in a 
volcanic breccia, olivine is completely altered to iddingsite, 
voids are partly filled with zeolite and carbonate 
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good
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Site U1374 core descriptions Visual core descriptions

U1374A-25R-4
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message openfile IMAGES/1374A25R.PDF

330-U1374A-25R-4

UNIT: 31
PIECE: 1-8
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with zeolite and carbonate 
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: high altered clasts in volcanic breccias, 
olivine is completely altered to iddingsite, green clay and 
carbonate, voids are partly filled with zeolite and 
carbonate 
VEINS:  single vein network, filled with carbonate and 
zeolite
STRUCTURE: breccia, rock competency and recovery 
good
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Site U1374 core descriptions Visual core descriptions

U1374A-25R-5
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message openfile IMAGES/1374A25R.PDF

330-U1374A-25R-5

UNIT: 31
PIECE: 1-3
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, partly filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: highly altered brownish gray clasts in a 
volcanic breccias, olivine is completely altered to 
iddingsite, voids are partly filled with zeolite and carbonate 
VEINS:  carbonate veins and vein networks in clasts
STRUCTURE:  rock competency and recovery good
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Site U1374 core descriptions Visual core descriptions
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message openfile IMAGES/1374A26R.PDF

330-U1374A-26R-1

UNIT: 31
PIECE: 1-3b
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, partly filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: highly altered clasts in a volcanic breccia, 
complete alteration of the clasts rims, olivine is completely 
altered to iddingsite, voids are partly filled with zeolite and 
carbonate 
VEINS: none
STRUCTURE: cemented volcanic breccia with excellent 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-26R-2
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

132.4

132.2

132.0

131.8

131.6

131.4

131.2

111 31

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-U1374A-26R Section 2, Top of Section: 131.04 CSF-A (m)
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message openfile IMAGES/1374A26R.PDF

330-U1374A-26R-2

UNIT: 31
PIECE: 1-1b
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, partly filled with carbonate and zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: highly altered clasts in a volcanic breccia, 
complete alteration of the clasts rims, olivine is completely 
altered to iddingsite, voids are partly filled with carbonate 
and zeolite
VEINS: veins are filled with carbonate and zeolite
STRUCTURE: cemented volcanic breccia with complete 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-26R-3
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message openfile IMAGES/1374A26R.PDF

330-U1374A-26R-3

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, partly filled with carbonate and zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: highly altered clasts in a volcanic breccia, 
complete alteration of the clasts rims, olivine is completely 
altered to iddingsite, voids are filled with carbonate and 
zeolite
VEINS: veins up to 2 mm wide, filled with carbonate and 
minor zeolite
STRUCTURE: cemented volcanic breccia with complete 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-26R-4
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message openfile IMAGES/1374A26R.PDF

330-U1374A-26R-4

UNIT: 31
PIECE: 1-2
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate and green clay
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: highly altered clasts in a volcanic breccia, 
complete alteration of the clast rims, olivine is completely 
altered to iddingsite, voids are partly filled with carbonate 
and zeolite
VEINS: veins and vein networks up to 5 mm wide, filled by 
carbonate
STRUCTURE: cemented volcanic breccia with excellent 
recovery
Proc. IODP | Volume 330 115



Site U1374 core descriptions Visual core descriptions

U1374A-26R-5
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330-U1374A-26R-5

UNIT: 31
PIECE: 1-4
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: highly altered clasts in a volcanic breccia, 
complete alteration of the clast rims, olivine is completely 
altered to iddingsite, and voids are partly filled with 
carbonate and zeolite
VEINS: single carbonate vein 3 mm wide
STRUCTURE: cemented volcanic breccia with excellent 
to good recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-27R-1
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

136.4

136.2

136.0

135.8

135.6

135.4

135.2
111

222

333

444

555

666

31
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-U1374A-27R Section 1, Top of Section: 135.2 CSF-A (m)
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330-U1374A-27R-1

UNIT: 31
PIECE: 1-6
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered clasts in volcanic 
breccias, olivine is completely altered to iddingsite and 
green clay, voids are filled with carbonate, zeolite and 
green clay
VEINS: carbonate veins
STRUCTURE: cemented volcanic breccia with excellent 
to good recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-27R-2
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Hole 330-U1374A-27R Section 2, Top of Section: 136.56 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-U1374A-27R-2

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia (highly olivine-plagioclase- augite-phyric 
basalt based on thin sections 27R-2-W, 49–51 cm, #166 
and 82-86 cm, #167)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered clasts in volcanic 
breccias, olivine is completely altered to iddingsite and 
green clay, voids are filled with carbonate, zeolite and 
green clay
VEINS: carbonate veins
STRUCTURE: cemented volcanic breccia with complete 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-27R-3
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Hole 330-U1374A-27R Section 3, Top of Section: 137.56 CSF-A (m)
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330-U1374A-27R-3

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered clasts in volcanic 
breccias, olivine is completely altered to iddingsite, voids 
are filled with carbonate, zeolite and green clay
VEINS: carbonate vein
STRUCTURE: cemented volcanic breccia with complete 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-27R-4
Core Photo

0

10

20

30

40

50

60

70

139.4

139.2

139.0

138.8

111 31

0

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-U1374A-27R Section 4, Top of Section: 138.77 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-U1374A-27R-4

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 7% plagioclase, 2% augite, 5% olivine 
(altered)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered clasts in volcanic 
breccias, olivine is completely altered to iddingsite, voids 
are filled with carbonate, zeolite and green clay
VEINS: none
STRUCTURE: cemented volcanic breccia with complete 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-28R-1
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message openfile IMAGES/1374A28R.PDF

330-U1374A-28R-1

UNIT: 31
PIECE: 1-2
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 5% plagioclase, 3% augite, 4% olivine 
(altered)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered but contains fair 
amount of fresh glass, moderately fresh olivine in 
Piece 1d
VEINS: carbonate veins
STRUCTURE: cemented volcanic breccia with excellent 
recovery
Proc. IODP | Volume 330 121



Site U1374 core descriptions Visual core descriptions

U1374A-28R-2
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330-U1374A-28R-2

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 5% plagioclase, 3% augite, 4% olivine 
(altered)
GROUNDMASS: aphanitic
VESICLES: 0.5% (in patches), partly filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered but some fresh glass is 
present
VEINS:  none
STRUCTURE:  cemented volcanic breccia with complete 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-28R-3
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330-U1374A-28R-3

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 5% plagioclase, 3% augite, 4% olivine 
(altered)
GROUNDMASS: aphanitic
VESICLES: variable (up to 40% in a clast 102-108 cm), 
partly filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered but some fresh glass is 
present
VEINS: none
STRUCTURE: cemented volcanic breccia with complete 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-28R-4
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Hole 330-U1374A-28R Section 4, Top of Section: 143.69 CSF-A (m)
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330-U1374A-28R-4

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 5% plagioclase, 3% augite, 4% olivine 
(altered)
GROUNDMASS: aphanitic
VESICLES: 0.5% (in patches), filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered but some fresh glass is 
present
VEINS: none
STRUCTURE: cemented volcanic breccia with complete 
recovery
Proc. IODP | Volume 330 124



Site U1374 core descriptions Visual core descriptions

U1374A-28R-5
Core Photo

0

10

20

30

40

145.2

145.0

111 31

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-U1374A-28R Section 5, Top of Section: 144.87 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/1374A28R.PDF

330-U1374A-28R-5

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 5% plagioclase, 3% augite, 4% olivine 
(altered)
GROUNDMASS: aphanitic
VESICLES: 0.5% (in patches), filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered but some fresh glass is 
present
VEINS: none
STRUCTURE: cemented volcanic breccia with complete 
recovery
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Site U1374 core descriptions Visual core descriptions

U1374A-29R-1
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Hole 330-U1374A-29R Section 1, Top of Section: 144.8 CSF-A (m)
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330-U1374A-29R-1

UNIT: 31
PIECE: 1-2d
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 5% plagioclase, 3% augite, 4% olivine 
(altered)
GROUNDMASS: aphanitic
VESICLES: 10%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: highly altered to first 20 cm below which 
clasts are moderately altered
VEINS: carbonate veins and vein networks in clasts and 
breccia
STRUCTURE: breccia, rock competency and recovery 
excellent
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Site U1374 core descriptions Visual core descriptions

U1374A-29R-2
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330-U1374A-29R-2

UNIT: 31
PIECE: 1
LITHOLOGY: highly plagioclase-olivine-augite-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 5% plagioclase, 3% augite, 4% olivine 
(altered)
GROUNDMASS: aphanitic
VESICLES: 10%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: appearance of sediments
ALTERATION: moderately altered clasts
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 32
PIECE: 1
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccias with 
sediment matrix
TEXTURE: sparsely phyric
COLOR: mottled gray orange green
PHENOCRYSTS: 0.5% plagioclase, 1% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with calcite
UPPER CONTACT: appearance of sediment
LOWER CONTACT: disappearance of sediments
ALTERATION: Larger clasts are moderately altered
VEINS: carbonate vein network
STRUCTURE: breccia, rock competency and recovery 
excellent
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Site U1374 core descriptions Visual core descriptions

U1374A-29R-3
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Hole 330-U1374A-29R Section 3, Top of Section: 146.98 CSF-A (m)
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UNIT: 32
PIECE: 1
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccias with 
sediment matrix
TEXTURE: sparsely phyric
COLOR: mottled gray orange green
PHENOCRYSTS: 0.5% plagioclase, 1% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with calcite
UPPER CONTACT: appearance of sediment
LOWER CONTACT: disappearance of sediments
ALTERATION: Interiors of larger clasts (>3 cm) are 
moderately altered, but their margins and the smaller 
clasts are highly altered
VEINS: none
STRUCTURE:  breccia, rock competency and recovery 
very good

UNIT: 33
PIECE: 1
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccias
TEXTURE: sparsely phyric
COLOR: mottled brown gray
PHENOCRYSTS: 0.5% plagioclase, 1% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.1%, filled with calcite
UPPER CONTACT: disappearance of sediment
LOWER CONTACT: becomes massive. Possible coral (?) 
fragments (87-98 cm)
ALTERATION: Interiors of larger clasts (>3 cm) are 
moderately altered, but their margins and the smaller 
clasts are highly altered
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 34
PIECE: 2a
LITHOLOGY: moderately olivine-augite-phyric basalt
VOLCANIC DESCRIPTION: lava fragment, lobe or clast?
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 0.5% plagioclase, 1% augite, 
3% olivine (altered to iddingsite)
GROUNDMASS: fine grained
VESICLES: 1%, filled with calcite
UPPER CONTACT: becomes massive. Possible coral (?) 
fragments (87-98 cm)
LOWER CONTACT: becomes brecciated, lower chilled 
margin
ALTERATION: moderately altered larger clast with 
brownish gray color
VEINS: carbonate single vein network
STRUCTURE: rock competency and recovery excellent

UNIT: 35
PIECE: 2b-3
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccias
TEXTURE: sparsely phyric
COLOR: mottled brown gray
PHENOCRYSTS: 0.5% plagioclase, 1% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 1%, filled with calcite
UPPER CONTACT: becomes brecciated
LOWER CONTACT: glassy margins of the Unit 36
ALTERATION: highly altered smaller clast with reddish 
brown color
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
excellent
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Site U1374 core descriptions Visual core descriptions

U1374A-29R-4
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Hole 330-U1374A-29R Section 4, Top of Section: 148.35 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/1374A29R.PDF

330-U1374A-29R-4

UNIT: 35
PIECE: 1a
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccias
TEXTURE: sparsely phyric
COLOR: mottled gray orange green
PHENOCRYSTS: 0.5% plagioclase, 1% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with calcite
UPPER CONTACT: appearance of sediment
LOWER CONTACT: disappearance of sediments
ALTERATION: Interiors of larger clasts (>3 cm) are 
moderately altered, but their margins and the smaller 
clasts are highly altered
VEINS: none
STRUCTURE: clast, rock competency and recovery very 
good

UNIT: 36
PIECE: 1a-1b
LITHOLOGY: moderately olivine-plagioclase-phyric basalt 
(aphyric basalt based on thin section 29R-4-W, 17–19 cm, 
#169)
VOLCANIC DESCRIPTION: pillow? (ISCI 0)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
5% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 7%, filled with calcite
UPPER CONTACT: altered glassy margins
LOWER CONTACT: altered glassy margins, becomes 
brecciated
ALTERATION: moderately altered larger clast with 
brownish gray color
VEINS: carbonates veins and vein networks in clasts
STRUCTURE: rock competency and recovery very good

UNIT: 37
PIECE: 1b-3
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccias
TEXTURE: sparsely phyric
COLOR: mottled brown gray
PHENOCRYSTS: 0.1% plagioclase, 0.1% augite, 
1% olivine (altered to iddingsite)
GROUNDMASS: fine grained
VESICLES: 1%, filled with calcite
UPPER CONTACT: becomes brecciated
LOWER CONTACT: becomes massive
ALTERATION: highly altered smaller clasts with reddish 
brown color
VEINS: carbonates veins and vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 38
PIECE: 3
LITHOLOGY: moderately olivine-plagioclase-phyric basalt 
(moderately plagioclase-phyric basalt based on thin 
section 29R-4-W, 107–111 cm, #170)
VOLCANIC DESCRIPTION: lava pillow? (ISCI 0).
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 1% plagioclase with inclusions, 
0.5% augite, 3% olivine (altered to iddingsite)
GROUNDMASS: fine grained
VESICLES: 1%, filled with calcite
UPPER CONTACT: glassy margins
LOWER CONTACT: glassy margins
ALTERATION: moderately altered clast, presence of some 
fresh glass, marginally altered olivine in this large clast
VEINS: irregular carbonates vein network
STRUCTURE: rock competency and recovery excellent
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330-U1374A-29R-5

UNIT: 39
PIECE: 1a-3b
LITHOLOGY: moderately olivine-plagioclase-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccias
TEXTURE: moderately phyric
COLOR: mottled brown gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 1%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: becomes massive
ALTERATION: Interiors of larger clasts (>3 cm) are 
moderately altered, but their margins and the smaller 
clasts are highly altered
VEINS: carbonate and zeolite veins and vein networks in 
clasts
STRUCTURE: breccia, rock competency and recovery 
excellent
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330-U1374A-29R-6

UNIT: 39
PIECE: 1-6
LITHOLOGY: moderately olivine-plagioclase-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccias
TEXTURE: moderately phyric
COLOR: mottled brown gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 1%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: becomes massive
ALTERATION: Interiors of larger clasts (>3 cm) are 
moderately altered, but their margins and the smaller 
clasts are highly altered
VEINS: irregular carbonates veins in clasts
STRUCTURE:   rock competency and recovery excellent
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330-U1374A-29R-7

UNIT: 39
PIECE: 1-3
LITHOLOGY: moderately olivine-plagioclase-phyric basalt 
breccia (moderately  olivine-phyric basalt pillow based on 
thin section 29R-7-W, 80–82 cm, #171)
VOLCANIC DESCRIPTION: volcanic breccias
TEXTURE: moderately phyric
COLOR: mottled brown gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 1%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: becomes massive
ALTERATION: Interiors of larger clasts (>3 cm) are 
moderately altered, but their margins and the smaller 
clasts are highly altered
VEINS: carbonates and zeolites veins and vein networks 
in clasts and breccia
STRUCTURE: rock competency and recovery excellent
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330-U1374A-29R-8

UNIT: 39
PIECE: 1-2
LITHOLOGY: moderately olivine-plagioclase-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccias
TEXTURE: moderately phyric
COLOR: mottled brown gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered)
GROUNDMASS: fine grained
VESICLES: 1%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: becomes massive
ALTERATION: Interiors of larger clasts (>3 cm) are 
moderately altered, but their margins and the smaller 
clasts are highly altered
VEINS: single carbonates vein network
STRUCTURE: well cemented breccia, rock competency 
and recovery excellent
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U1374A-30R-1
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140155.0

154.8

154.6

154.4

154.2

154.0

153.8

111

222

333

39

40

41

42

85

41

351

105

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-U1374A-30R Section 1, Top of Section: 153.6 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/1374A30R.PDF

330-U1374A-30R-1

UNIT: 39
PIECE: 1-2
LITHOLOGY: moderately olivine-plagioclase-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled brown gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered to iddingsite)
GROUNDMASS: aphanitic
VESICLES: 1%
UPPER CONTACT: not recovered
LOWER CONTACT: contact with the chilled margin of 
Unit 40
ALTERATION: highly to completely altered volcanic 
breccia, transition zone with very porous material, the 
upper part is cemented with zeolite, from 22 to 39 cm, 
cemented with zeolite and carbonate
VEINS: none
STRUCTURE: cemented or partly cemented breccia with 
excellent recovery

UNIT: 40
PIECE: 2-3
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt (sparsely olivine-phyric basalt based on thin 
section 30R-1-W, 50–52 cm, #172)
VOLCANIC DESCRIPTION: lava fragment (ISCI 1)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered)
GROUNDMASS: aphanitic
VESICLES: 3%
UPPER CONTACT: chilled margin
LOWER CONTACT: fractured margin, thin chilled zone
ALTERATION: moderately altered massive piece of flow; 
voids filled with carbonates and zeolites
VEINS: several carbonate veins up to 3 mm wide
STRUCTURE: competent rock with excellent recovery

UNIT: 41
PIECE: 3
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange gray
PHENOCRYSTS: 1% augite, 2% olivine (altered)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: thin chilled zone in Unit 40
LOWER CONTACT: boundary with clast
ALTERATION: highly to completely altered volcanic 
breccia, very porous; voids filled with carbonates and 
zeolites
VEINS: none
STRUCTURE: volcanic (?) autobreccia with excellent 
recovery, poorly cemented at top, becoming more 
completely cemented towards the base

UNIT: 42
PIECE: 3
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt
VOLCANIC DESCRIPTION: lava fragment
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: chilled margin
LOWER CONTACT: fractured margin, thin chilled zone
ALTERATION: moderately altered massive piece of flow
VEINS: none
STRUCTURE: competent rock with excellent recovery
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330-U1374A-30R-2

UNIT: 42
PIECE: 1
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt
VOLCANIC DESCRIPTION: lava fragment (ISCI 1)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered to iddingsite, green clay and 
carbonates)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: chilled margin
LOWER CONTACT: fractured margin, thin chilled zone
ALTERATION: moderately altered massive piece of flow, 
with a dunite xenolith altered to iddingsite
VEINS: several carbonates vein networks up to 4 mm 
wide
STRUCTURE: competent rock with excellent recovery

UNIT: 43
PIECE: 2
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled gray brown
PHENOCRYSTS: 1% augite, 2% olivine (altered)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: contact in Piece 2
LOWER CONTACT: chilled margin of the next unit
ALTERATION: bigger clasts are less altered, reddish at 
the rims; voids filled with carbonates
VEINS: irregular carbonates veins 1 mm wide
STRUCTURE: cemented breccia with excellent recovery

UNIT: 44
PIECE: 2
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt
VOLCANIC DESCRIPTION: lava fragment (ISCI 0)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered to iddingsite and carbonates)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: chilled margin
LOWER CONTACT: chilled margin
ALTERATION: bigger moderately altered clast, increasing 
oxidized alteration towards the rims (native copper at 
53.5 cm); voids filled with carbonates 
VEINS: irregular carbonates veins 3 mm wide
STRUCTURE: competent rock with excellent recovery

UNIT: 45
PIECE: 2
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled gray brown
PHENOCRYSTS: 1% augite, 2% olivine (altered)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: contact with chilled margin of Unit 44
LOWER CONTACT: contact with chilled margin of Unit 46
ALTERATION: bigger clasts are less altered, reddish at 
the rims; voids filled with carbonates
VEINS: none
STRUCTURE: cemented breccia with excellent recovery
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330-U1374A-30R-2 (continued)

UNIT: 46
PIECE: 2-3
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt
VOLCANIC DESCRIPTION: lava lobe (ISCI 1)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered to iddingsite and carbonates)
GROUNDMASS: aphanitic
VESICLES: 30% in patch in center of lobe
UPPER CONTACT: chilled margin
LOWER CONTACT: chilled margin
ALTERATION: bigger moderately altered clast, increasing 
oxidized alteration towards the rims; voids filled with 
carbonates and green clay
VEINS: irregular carbonates veins 0.5 mm wide
STRUCTURE: competent rock with excellent recovery

UNIT: 47
PIECE: 3
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled gray brown
PHENOCRYSTS: 1% augite, 2% olivine (altered)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: contact with chilled margin of Unit 46
LOWER CONTACT: change in clast size
ALTERATION: bigger clasts are less altered, reddish at 
the rims; voids filled with carbonates and green clay
VEINS: none
STRUCTURE: cemented volcanic breccia with excellent 
recovery
Proc. IODP | Volume 330 136



Site U1374 core descriptions Visual core descriptions

U1374A-30R-3
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

157.8

157.6

157.4

157.2

157.0

156.8

156.6
111

222

333

444

555

666

777

47
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-U1374A-30R Section 3, Top of Section: 156.45 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/1374A30R.PDF

330-U1374A-30R-3

UNIT: 47
PIECE: 1-7
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled gray brown
PHENOCRYSTS: 1% augite, 2% olivine (altered to 
iddingsite)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: contact with chilled margin of Unit 46
LOWER CONTACT: change in clast size
ALTERATION: bigger clasts are less altered, reddish at 
the rims, some clasts show a greenish color inside; voids 
filled with carbonates, green clay and zeolites
VEINS: single 3 mm wide carbonates vein in basalt 
fragment
STRUCTURE: cemented volcanic breccia with excellent 
recovery
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330-U1374A-30R-4

UNIT: 47
PIECE: 1
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia fining 
downward
TEXTURE: moderately phyric
COLOR: mottled gray brown
PHENOCRYSTS: 1% augite, 2% olivine (altered)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: contact with chilled margin of Unit 46
LOWER CONTACT: change in clast size
ALTERATION: highly altered brownish gray basalt clasts, 
bigger clasts are less altered, reddish at the rims, some 
are greenish inside, clast size decreases towards the 
bottom, olivine is completely altered to iddingsite; voids 
filled with carbonates, zeolites and white clay
VEINS: none
STRUCTURE: cemented material with excellent recovery, 
possible bedding horizon at base of unit

UNIT: 48
PIECE: 1-7
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: yellowish medium gray
PHENOCRYSTS: 1% plagioclase, 0.5% augite, 
3% olivine (altered)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: change in clast size
LOWER CONTACT: contact with fractured margin of 
Unit 49
ALTERATION: moderately altered yellowish medium gray 
clasts, increasing brownish greenish alteration towards 
the rim; voids filled with carbonates, zeolites and white 
clay
VEINS: none
STRUCTURE: cemented volcanic breccia with excellent 
recovery

UNIT: 49
PIECE: 7
LITHOLOGY: sparsely olivine-augite(plagioclase)-phyric 
basalt
VOLCANIC DESCRIPTION: lava fragment
TEXTURE: sparsely phyric
COLOR: dark gray
PHENOCRYSTS: 0.5% plagioclase, 1% augite, 
1% olivine (altered to iddingsite and green clay)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: fractured upper margin
LOWER CONTACT: fractured lower margin
ALTERATION: moderately altered volcanic breccia with 
various clast size; voids filled with carbonates, zeolites 
and white clay
VEINS: none
STRUCTURE: competent material with excellent recovery
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330-U1374A-30R-5

UNIT: 49
PIECE: 1-2
LITHOLOGY: sparsely olivine-augite(plagioclase)-phyric 
basalt (moderately olivine-plagioclase-phyric basalt based 
on thin section 30R-5-W, 12–15 cm, #173)
VOLCANIC DESCRIPTION: lava fragment (ISCI 1)
TEXTURE: sparsely phyric
COLOR: dark gray
PHENOCRYSTS: 0.5% plagioclase, 1% augite, 
1% olivine (altered to iddingsite and green clay), 
0.5% pyroxene
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: fractured upper margin
LOWER CONTACT: fractured lower margin
ALTERATION: moderately altered massive piece of flow; 
voids filled with carbonates, zeolites and green clay
VEINS: several veins, up to 3 mm wide but commonly 
<1mm, filled by carbonates
STRUCTURE: competent rock with excellent recovery

UNIT: 50
PIECE: 1
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange gray
PHENOCRYSTS: 1% augite, 2% olivine (altered to 
iddingsite), 0.5% pyroxene
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: fractured lower margin of Unit 49
LOWER CONTACT: not recovered
ALTERATION: highy altered volcanic breccia, areas with 
complete yellowish alteration, various clasts sizes; voids 
filled with carbonates, zeolites and green clay
VEINS: none
STRUCTURE: cemented volcanic breccia with excellent 
recovery 
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330-U1374A-30R-6

UNIT: 50
PIECE: 1-11
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange gray
PHENOCRYSTS: 1% augite, 2% olivine (altered to 
iddingsite), 0.5% pyroxene
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: fractured lower margin of Unit 49
LOWER CONTACT: not recovered
ALTERATION: highy altered volcanic breccia, areas with 
complete yellowish alteration, various clasts sizes, larger 
clasts are moderately altered; voids filled with carbonates, 
zeolites and green clay
VEINS: minor carbonate vein networks in basalt 
fragments
STRUCTURE: cemented volcanic breccia with excellent 
recovery
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330-U1374A-30R-7

UNIT: 50
PIECE: 1-3
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange gray
PHENOCRYSTS: 1% augite, 2% olivine (altered to 
iddingsite), 0.5% pyroxene
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: fractured lower margin of Unit 49
LOWER CONTACT: not recovered
ALTERATION: highy altered volcanic breccia, areas with 
complete yellowish alteration, various clasts sizes, larger 
clasts are moderately altered; voids filled with carbonates, 
zeolites and green clay
VEINS: none
STRUCTURE: cemented volcanic breccia with excellent 
recovery, possible bedding horizon from 52-57 cm
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330-U1374A-31R-1

UNIT: 50
PIECE: 1-2
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled brown gray
PHENOCRYSTS: 0.2% plagioclase, 0.2% augite, 
1% olivine (altered to iddingsite)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: fractured lower margin of Unit 49
LOWER CONTACT: change in grain size
ALTERATION: moderately altered larger gray clasts, 
reddish brown smaller clasts are highly altered
VEINS: carbonate vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 51
PIECE: 2-3
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled orange gray
PHENOCRYSTS: 0.2% plagioclase, 1% olivine (altered to 
iddingsite)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: change in grain size
LOWER CONTACT: contact with chilled margin of Unit 52
ALTERATION: moderately altered larger gray clasts, 
reddish brown smaller clasts are highly altered
VEINS: carbonate veins in clasts
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 52
PIECE: 3
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: medium gray
PHENOCRYSTS: 0.1% augite, 0.1% plagioclase, 
2% olivine (altered to green clay and Fe-oxyhydroxides)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: chilled margin
LOWER CONTACT: chilled margin
ALTERATION: moderately altered, massive gray clast
VEINS: carbonate veins and vein networks
STRUCTURE: rock competency and recovery excellent
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330-U1374A-31R-2

UNIT: 52
PIECE: 1
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: medium gray
PHENOCRYSTS: 0.1% augite, 0.1% plagioclase, 
2% olivine (altered, green clay and Fe-oxyhydroxides)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: chilled margin
LOWER CONTACT: chilled margin
ALTERATION: moderately altered, massive gray clast
VEINS: carbonate vein and vein networks
STRUCTURE: rock competency and recovery very good

UNIT: 53
PIECE: 1
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled orange gray
PHENOCRYSTS: 0.1% augite, 0.1% plagioclase, 
1% olivine (altered to iddingsite)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: contact with chilled margin of Unit 52
LOWER CONTACT: contact with chilled margin of Unit 54
ALTERATION: moderately altered, larger gray clasts and 
smaller highly altered orange brown clasts
VEINS: carbonate single irregular vein in clast
STRUCTURE: breccia, rock competency and recovery 
very good
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330-U1374A-31R-3

UNIT: 53
PIECE: 6
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled orange gray
PHENOCRYSTS: 0.1% augite, 0.1% plagioclase, 
1% olivine (altered to iddingsite)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: contact with chilled margin of Unit 52
LOWER CONTACT: contact with chilled margin of Unit 54
ALTERATION: moderately altered, larger gray clasts and 
highly altered, small orange brown clasts
VEINS: few carbonate veins and vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
excellent
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330-U1374A-31R-4

UNIT: 53
PIECE: 1-5
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled orange gray
PHENOCRYSTS: 0.1% augite, 0.1% plagioclase, 
1% olivine (altered to iddingsite)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: contact with chilled margin of Unit 52
LOWER CONTACT: contact with chilled margin of Unit 54
ALTERATION: moderately altered gray clasts of various 
sizes
VEINS: carbonate veins and vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
good

UNIT: 54
PIECE: 5-6
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: massive lava, possibly lava 
lobe fragment
TEXTURE: sparsely phyric
COLOR: medium gray
PHENOCRYSTS: 0.5% augite, 0.1% plagioclase, 
1% olivine (altered to iddingsite)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: chilled margin
LOWER CONTACT: not recovered
ALTERATION: moderately altered gray clasts of various 
sizes
VEINS: single irregular carbonate vein network
STRUCTURE: rock competency and recovery good
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330-U1374A-31R-5

UNIT: 55
PIECE: 1-9
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with sandy 
inputs
TEXTURE: sparsely phyric
COLOR: mottled orange gray
PHENOCRYSTS: 1.5% olivine, 0.1% plagioclase, 
0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered gray clasts in sandy 
matrix
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 56
PIECE: 10-11b
LITHOLOGY: moderately olivine-phyric basalt (ISCI 1)
VOLCANIC DESCRIPTION: massive lava, possibly lava 
lobe fragment
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 2% olivine (altered to green clay and 
Fe-oxyhydroxides), 0.1% plagioclase, 0.1 pyroxene
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered gray clasts
VEINS: several branched carbonate veins and vein 
networks
STRUCTURE: highly fractured, rock competency and 
recovery poor
Proc. IODP | Volume 330 146



Site U1374 core descriptions Visual core descriptions

U1374A-31R-6
Core Photo

0

10

20

30

40

50

60

70

80

90
171.0

170.8

170.6

170.4

170.2

111

222

333

444

555

666

777

888

999

101010

111111

121212

131313

56

57

14295

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-U1374A-31R Section 6, Top of Section: 170.08 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/1374A31R.PDF

330-U1374A-31R-6

UNIT: 56
PIECE: 1a-8
LITHOLOGY: moderately olivine-phyric basalt (aphyric 
basalt based on thin section 31R-6-W, 20–22 cm, #175)
VOLCANIC DESCRIPTION: massive lava, possibly lava 
lobe fragment (ISCI 1)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 2% olivine (altered to iddingsite),
0.1% plagioclase, 0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered, massive gray clast
VEINS: several non-oriented carbonate veins and 
conjugate veins
STRUCTURE: rock competency and recovery poor

UNIT: 57
PIECE: 9-13
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with sandy 
inputs
TEXTURE: moderately phyric
COLOR: mottled gray white orange
PHENOCRYSTS: 3% olivine
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered, gray clasts in sandy 
matrix
VEINS: few carbonate vein networks in tumblers
STRUCTURE: rock competency and recovery poor
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330-U1374A-32R-1

UNIT: 57
PIECE: 1-20
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with sandy 
inputs
TEXTURE: moderately phyric
COLOR: mottled orange gray white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slight alteration with a little moderately 
fresh olivine
VEINS: several veins in clasts, filled with carbonate and 
Fe-oxyhydroxide
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good
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UNIT: 57
PIECE: 1-14
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with sandy 
inputs
TEXTURE: moderately phyric
COLOR: mottled orange gray white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slight alteration except between 48-53 cm 
where alteration is high, olivine is partly altered to 
iddingsite, green clay and minor Fe-oxyhydroxides
VEINS: several carbonate veins and vein networks in 
clasts
STRUCTURE:   breccia, rock competency and recovery 
good
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UNIT: 57
PIECE: 1-12
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with sandy 
inputs
TEXTURE: moderately phyric
COLOR: mottled orange gray white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1%, partly filled with zeolite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slight to moderate alteration of larger 
clasts, smaller are moderately altered, olivine is partly 
altered to iddingsite and green clay
VEINS: veins and vein networks in clasts, filled with 
carbonate and Fe-oxyhidroxides
STRUCTURE: breccia, rock competency and recovery 
good

UNIT: 58
PIECE: 13a-14
LITHOLOGY: sparsely olivine-phyric basalt
VOLCANIC DESCRIPTION: massive lava, lobe or 
fragment?
TEXTURE: sparsely phyric
COLOR: medium gray
PHENOCRYSTS: 1% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered with some relatively fresh 
olivine, olivine is partly altered to Fe-oxyhydroxides
VEINS: oriented and conjugate carbonate veins
STRUCTURE: rock competency and recovery excellent
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UNIT: 58
PIECE: 1-9
LITHOLOGY: sparsely olivine-phyric basalt (sparsely 
olivine-phyric basalt based on thin section 32R-4-W, 
3–5 cm, #176)
VOLCANIC DESCRIPTION: massive lava, lobe or 
fragment? (ISCI 2)
TEXTURE: sparsely phyric
COLOR: medium gray
PHENOCRYSTS: 1% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slight alteration with some fresh olivine
VEINS: several conjugate carbonate vein networks
STRUCTURE: rock competency and recovery good

UNIT: 59
PIECE: 10
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1% with vesicular clast (5%)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered, olivine is partly altered 
to Fe-oxyhydroxides
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
good
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UNIT: 59
PIECE: 1-6
LITHOLOGY: moderately olivine-phyric basalt breccia 
(moderately olivine-phyric basalt based on thin section 
33R-1-W, 82–84 cm, #177)
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1-20%, some clasts have high vesicularity 
and are partly filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: variable alteration, from slight in Piece 3 to 
moderate and high in smaller clasts, some moderately 
altered olivine present
VEINS: several vein networks in clasts, two veins in 
breccias, filled with carbonate
STRUCTURE: breccia, rock competency and recovery 
very good
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UNIT: 59
PIECE: 1-7
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1%, vesicular clasts and patches in clasts 
up to 10%, they are partly filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: variable alteration, from moderate and high 
in smaller clasts, olivine is partly altered to iddingsite  
VEINS: carbonate veins and vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
very good
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UNIT: 59
PIECE: 1a-3
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray orange white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: 0.1%, vesicular clasts and patches in clasts 
up to 10%, filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered with some moderately 
altered olivine
VEINS: veins and vein networks in clasts, filled with 
carbonate and minor Fe-oxyhydroxides
STRUCTURE: breccia, rock competency and recovery 
very good

UNIT: 60
PIECE: 4-6
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: sparsely phyric
COLOR: mottled orange dark gray white
PHENOCRYSTS: 1% olivine, 0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.5%, vesicular clasts 5-10%, vesicles are 
filled with calcite
UPPER CONTACT: not recovered
LOWER CONTACT: altered glassy margin on top of 
Unit 61
ALTERATION: high to completely altered small clasts
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good
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UNIT: 60
PIECE: 1
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: sparsely phyric
COLOR: mottled orange dark gray white
PHENOCRYSTS: 1% olivine, 0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.5%, vesicular clasts 5-10%
UPPER CONTACT: not recovered
LOWER CONTACT: altered glassy margin on top of 
Unit 61
ALTERATION: highly altered
VEINS: none
STRUCTURE: breccia, rock competency good

UNIT: 61
PIECE: 1-5
LITHOLOGY: moderately olivine-pyroxene-phyric basalt
VOLCANIC DESCRIPTION: lava flow or fragment (ISCI 0)
TEXTURE: moderately phyric
COLOR: dark gray
PHENOCRYSTS: 2% olivine, 1% pyroxene (ol+px 
glomerocrysts)
GROUNDMASS: aphanitic
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: glassy margin
LOWER CONTACT: not recovered
ALTERATION: slightly altered basalt with some marginally 
altered olivine
VEINS: carbonate veins and vein networks
STRUCTURE: rock competency and recovery poor

UNIT: 62
PIECE: 6-10
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white orange
PHENOCRYSTS: 2% olivine, 0.5% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.1-10%, vesicular, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered 
VEINS: single non oriented vein network, filled with 
carbonate and Fe-oxyhydroxides
STRUCTURE: breccia, rock competency and recovery 
good
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UNIT: 62
PIECE: 1
LITHOLOGY: moderately olivine-phyric basalt breccia 
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white orange
PHENOCRYSTS: 2% olivine, 0.5% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.1-10%, vesicular, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: 
ALTERATION: slight alteration for most of this piece
VEINS: none
STRUCTURE: rock competency and recovery good

UNIT: 63
PIECE: 2-10
LITHOLOGY: moderately olivine-phyric basalt (sparsely 
olivine-phyric basalt based on thin section 34R-1-W, 
12–14 cm, #178)
VOLCANIC DESCRIPTION: possibly lava lobe or 
fragment (ISCI 1)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 3% olivine, 0.5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.2%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: transitional into breccias below
ALTERATION: slight alteration, some moderately altered 
olivine present
VEINS: several sigmoidal carbonate veins and vein 
networks
STRUCTURE: rock competency and recovery good

UNIT: 64
PIECE: 11-21
LITHOLOGY: moderately olivine- phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white orange
PHENOCRYSTS: 2% olivine, 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 0.5% (some clasts 10-20%), filled with 
carbonate
UPPER CONTACT: transition from lava above
LOWER CONTACT: altered grassy margin of unit below
ALTERATION: larger fragments are slightly altered with 
some moderately altered olivine
VEINS: carbonate vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
poor to good
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UNIT: 64
PIECE: 1-11b
LITHOLOGY: moderately olivine- phyric basalt breccia 
(moderately olivine-phyric basalt clast based on thin 
section 34R-2-W, 63–65 cm, #179)
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white orange
PHENOCRYSTS: 2% olivine, 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 0.5% (some clasts 10-20%), partly filled with 
carbonate
UPPER CONTACT: transition from lava above
LOWER CONTACT: altered grassy margin of unit below
ALTERATION: most clasts are slightly altered with some 
moderately altered olivine
VEINS: single carbonate vein network in clast
STRUCTURE: breccia, rock competency and recovery 
poor to good
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UNIT: 64
PIECE: 1a-7
LITHOLOGY: moderately olivine- phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white orange
PHENOCRYSTS: 2% olivine, 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 0.5% (some clasts 10-20%), filled with 
carbonate
UPPER CONTACT: transition from lava above
LOWER CONTACT: altered grassy margin of unit below
ALTERATION: Piece 1a and most of 1b are slightly 
altered, other pieces are highly altered
VEINS: single carbonate vein network in clast
STRUCTURE: breccia, rock competency and recovery 
good to very good
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UNIT: 64
PIECE: 1-3c
LITHOLOGY: moderately olivine- phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white orange
PHENOCRYSTS: 2% olivine, 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1% (some clasts 5-20%), partly filled with 
carbonate
UPPER CONTACT: transition from lava above
LOWER CONTACT: altered grassy margin of unit below
ALTERATION: moderately to highly altered reddish brown 
to greenish gray clasts, olivine is altered to iddingsite; 
voids are filled with carbonate
VEINS: single 9 mm wide carbonate vein
STRUCTURE: cemented fragmented lava with excellent 
recovery
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UNIT: 64
PIECE: 1a-4a
LITHOLOGY: moderately olivine- phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white orange
PHENOCRYSTS: 2% olivine, 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1% (some clasts 5-10%), partly carbonate
UPPER CONTACT: transition from lava above
LOWER CONTACT: altered grassy margin of unit below
ALTERATION: moderately to highly altered fragmented 
lava, with areas of highly reddish alteration; voids are filled 
with carbonate and zeolite
VEINS: none
STRUCTURE: cemented fragmented lava with excellent 
recovery

UNIT: 65
PIECE: 4a-6
LITHOLOGY: moderately olivine-pyroxene-phyric basalt
VOLCANIC DESCRIPTION: possibly lava lobe or 
fragment (ISCI 1)
TEXTURE: moderately phyric
COLOR: dark gray
PHENOCRYSTS: 2% olivine, 1% plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: altered grassy margin 
LOWER CONTACT: not recovered
ALTERATION: moderately altered lava fragment; voids 
are filled with carbonate and zeolite
VEINS: 1 to 1.5 mm wide carbonate veins
STRUCTURE: competent rock, broken into 4-5 cm long 
pieces
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UNIT: 65
PIECE: 1a-11
LITHOLOGY: moderately olivine-pyroxene-phyric basalt 
(sparsely olivine-phyric basalt based on thin section 
35R-3-W, 61–63 cm, #180)
VOLCANIC DESCRIPTION: possibly lava lobe or 
fragment (ISCI 1)
TEXTURE: moderately phyric
COLOR: dark gray
PHENOCRYSTS: 2% olivine, 1% plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: altered grassy margin 
LOWER CONTACT: not recovered
ALTERATION: moderately altered lava fragment, 
12-23 cm highly altered reddish orange clasts, olivine is 
partly altered to iddingsite and minor carbonate; voids are 
partly filled with carbonate
VEINS: carbonate veins up to 2 mm wide, more prevalent 
towards flow base
STRUCTURE: competent rock with good recovery

UNIT: 66
PIECE: 12-14
LITHOLOGY: moderately olivine- phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white bronze
PHENOCRYSTS: 2% olivine
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered lava fragment, olivine is 
partly altered to iddingsite; voids are partly filled with 
carbonate
VEINS: none
STRUCTURE: cemented fragments with good recovery
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330-U1374A-35R-4

UNIT: 66
PIECE: 1-8
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled gray white bronze
PHENOCRYSTS: 2% olivine
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered lava fragments, olivine 
is altered to iddingsite; voids are partly filled with 
carbonate and white clay
VEINS: none
STRUCTURE: cemented fragments with good recovery
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330-U1374A-36R-1

UNIT: 67
PIECE: 1-10
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt (sparsely olivine-phyric basalt based on thin 
section 36R-1-W, 98–100 cm, #181)
VOLCANIC DESCRIPTION: lava lobe (ISCI 2)
TEXTURE: moderately phyric
COLOR: dark gray
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderate alteration (~ 20% groundmass) 
with fresher olivine in Piece 4
VEINS: several veins and networks up to 2 mm wide, filled 
with carbonate and minor green and black clay
STRUCTURE: competent rock with good recovery, 
magmatic foliation in places

UNIT: 68
PIECE: 11-14
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric breccia
VOLCANIC DESCRIPTION: fragmented lava
TEXTURE: moderately phyric
COLOR: mottled dark gray - white
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: in Section 36R-2, Piece 4 
ALTERATION: moderate alteration, olivine altered to 
iddingsite; voids are partly filled with carbonate and green 
clay
VEINS: none
STRUCTURE: cemented breccia with good recovery
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330-U1374A-36R-2

UNIT: 68
PIECE: 1-4
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava 
TEXTURE: mottled dark gray - white
COLOR: dark gray
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: in Section 36R-2, Piece 4
ALTERATION: moderately altered; voids are partly filled 
with carbonate and green clay
VEINS: none
STRUCTURE: cemented breccia with good recovery

UNIT: 69
PIECE: 4
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt 
VOLCANIC DESCRIPTION: small lava lobe (ISCI 0)
TEXTURE: moderately phyric
COLOR: mottled gray white bronze
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: in Section 36R-2, Piece 4
LOWER CONTACT: in Section 36R-2, Piece 4 
ALTERATION: moderately altered; voids are partly filled 
with carbonate and green clay
VEINS: four carbonate veins up to 1 mm wide 
STRUCTURE: lava lobe with brecciated base and top, 
excellent competency and recovery

UNIT: 70
PIECE: 4-7
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava 
TEXTURE: moderately phyric
COLOR: mottled dark gray - white
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: in Section 36R-2, Piece 4
LOWER CONTACT: in Section 36R-4, Piece 9
ALTERATION: moderately altered; voids are partly filled 
with carbonate and green clay
VEINS: a single 0.1 mm wide vein in fragment, filled by 
carbonate 
STRUCTURE: fragmented lava, cemented, with good 
recovery
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330-U1374A-36R-3

UNIT: 70
PIECE: 1-9
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava 
TEXTURE: moderately phyric
COLOR: mottled dark gray - orange - white
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: in Section 36R-2, Piece 4
LOWER CONTACT: in Section 36R-4, Piece 9
ALTERATION: moderately altered for upper 60 cm, 
> 60 cm is highly altered to orange gray color; voids are 
partly filled with carbonate
VEINS: none 
STRUCTURE: fragmented lava, cemented, with excellent 
to good recovery
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330-U1374A-36R-4

UNIT: 70
PIECE: 1-9
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt breccia (sparsely olivine-phyric basalt based 
on thin section 36R-4-W, 76–78 cm, #182)
VOLCANIC DESCRIPTION: fragmented lava 
TEXTURE: moderately phyric
COLOR: mottled dark gray - orange - white
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: in Section 36R-2, Piece 4
LOWER CONTACT: in Section 36R-4, Piece 9
ALTERATION: moderately altered in carbonate matrix; 
voids are partly filled with carbonate
VEINS: none
STRUCTURE: fragmented lava, cemented, with good 
recovery

UNIT: 71
PIECE: 9-14
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt
VOLCANIC DESCRIPTION: lava lobe (ISCI 2)
TEXTURE: moderately phyric
COLOR: dark gray
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: in Section 36R-4, Piece 9
LOWER CONTACT: not recovered
ALTERATION: moderate alteration with some fresh olivine
VEINS: several veins and vein networks, up to 4 mm wide, 
filled by carbonate 
STRUCTURE: lava lobe (fragmented top recovered), 
competent rock with good recovery
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330-U1374A-36R-5

UNIT: 71
PIECE: 1-6
LITHOLOGY: moderately olivine-plagioclase(augite)-
phyric basalt
VOLCANIC DESCRIPTION: lava lobe (ISCI 2)
TEXTURE: moderately phyric
COLOR: dark gray
PHENOCRYSTS: 2% olivine, 1% plagioclase, 
0.5% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: in Section 36R-4, Piece 9
LOWER CONTACT: not recovered
ALTERATION: moderately altered with some fresh olivine
VEINS: several veins and vein networks, up to 1 mm wide, 
filled by carbonate 
STRUCTURE: lava lobe, competent rock with good 
recovery
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330-U1374A-37R-1

UNIT: 72
PIECE: 1-5
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: auto-brecciated lava flow 
(ISCI 0)
TEXTURE: sparsely phyric
COLOR: mottled yellowish gray brown (0-19 cm), mottled 
dark gray - white (19-102 cm)
PHENOCRYSTS: 1% olivine, 0.1% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: sandy interval at top of Unit 73
ALTERATION: high alteration with a completely altered 
portion in Piece 2; voids are partly filled with carbonate 
and green clay
VEINS: several oriented veins in flow like parts of unit, 
filled with carbonate
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 73
PIECE: 5
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: auto-brecciated lava flow 
(ISCI 1)
TEXTURE: sparsely phyric
COLOR: mottled dark gray - white
PHENOCRYSTS: 1% olivine, 0.1% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: sandy interval in upper part 
(102-114 cm)
LOWER CONTACT: contact with sandy interval 
ALTERATION: highly altered; voids are partly filled with 
carbonate and green clay
VEINS: several oriented carbonate veins in flow-like part 
of unit
STRUCTURE: breccia with flow-like units, rock 
competency and recovery excellent
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UNIT: 73
PIECE: 1-5
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: auto-brecciated lava flow 
(ISCI 1)
TEXTURE: sparsely phyric
COLOR: mottled dark gray - white
PHENOCRYSTS: 1% olivine, 0.1% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: sandy interval in upper part
LOWER CONTACT: contact with sandy interval 
ALTERATION: moderately altered; voids are partly filled 
with carbonate and green clay
VEINS: veins in massive intervals, filled with carbonate
STRUCTURE: breccia, rock competency and recovery 
excellent

UNIT: 74
PIECE: 5
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: auto-brecciated lava flow 
(ISCI 2)
TEXTURE: sparsely phyric
COLOR: mottled orange - white
PHENOCRYSTS: 1% olivine (fresh in interval 29-49 cm in 
37R-3), 0.1% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: sandy interval in upper part 
(84-115 cm)
LOWER CONTACT: not recovered
ALTERATION: highly altered breccia; voids are filled with 
carbonate
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
excellent
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message openfile IMAGES/1374A37R.PDF

330-U1374A-37R-3

UNIT: 74
PIECE: 1-9
LITHOLOGY: sparsely olivine-phyric basalt breccia 
(sparsely olivine-phyric basalt based on thin section 
37R-3-W, 20–22 cm, #183)
VOLCANIC DESCRIPTION: auto-brecciated lava flow 
(ISCI 2)
TEXTURE: sparsely phyric
COLOR: dark gray
PHENOCRYSTS: 1% olivine (fresh in interval 29-49 cm in 
37R-3), 0.1% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: sandy interval in upper part
LOWER CONTACT: not recovered
ALTERATION: highly altered Pieces 1, 6, 7, & 8; middle 
portion is moderately altered; voids are partly filled with 
carbonate
VEINS: large number of oriented carbonate veins and 
non-oriented vein networks
STRUCTURE: breccia and massive flow, massive flow 
contains numerous oriented veins and fractures, rock 
competency and recovery good
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330-U1374A-37R-4

UNIT: 74
PIECE: 1-9
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: auto-brecciated lava flow 
(ISCI 2)
TEXTURE: sparsely phyric
COLOR: mottled orange - white
PHENOCRYSTS: 1% olivine (fresh in interval 29-49 cm in 
37R-3), 0.1% augite
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: sandy interval in upper part
LOWER CONTACT: not recovered
ALTERATION: highly altered; voids are partly filled with 
carbonate
VEINS: veins and vein networks non-oriented and 
conjugate, filled with carbonate
STRUCTURE: rock competency and recovery poor to 
medium
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U1374A-38R-1
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330-U1374A-38R-1

UNIT: 75
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: 10%, elongate, angular, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: chilled margin of Unit 76
ALTERATION: moderately altered clasts with highly 
altered margins
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good 

UNIT: 76
PIECE: 3-7
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: small lava lobe (ISCI 0)
TEXTURE: moderately phyric
COLOR: dark gray
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: chilled margin
LOWER CONTACT: not recovered
ALTERATION: moderately altered massive basalt with 
highly altered top in piece 3a
VEINS: conjugate carbonate veins and vein network
STRUCTURE: rock competency and recovery good

UNIT: 77
PIECE: 8-14
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - dark gray - white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: chilled margin of Unit 78
ALTERATION: highly altered clasts with moderately 
altered interiors of larger clasts
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good 
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330-U1374A-38R-2

UNIT: 77
PIECE: 1-9
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - dark gray - white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: some clasts are vesicular (20%), filled with 
carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: chilled margin of Unit 78
ALTERATION: highly altered clasts
VEINS: single carbonate vein and single vein network in 
clasts
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good
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Site U1374 core descriptions Visual core descriptions

U1374A-38R-3
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140205.6

205.4

205.2

205.0

204.8

204.6

204.4

111

222

333

444

555

666

777

888

999

101010

111111

121212

131313

77

78

79

63
40

77

304
039

291

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-U1374A-38R Section 3, Top of Section: 204.2 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-U1374A-38R-3

UNIT: 77
PIECE: 1-2
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - dark gray - white
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: chilled margin of Unit 78
ALTERATION: high alteration
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
excellent 

UNIT: 78
PIECE: 2-11
LITHOLOGY: moderately olivine-phyric basalt (sparsely 
olivine-phyric basalt based on thin section 38R-3-W, 
86–88 cm, #184)
VOLCANIC DESCRIPTION: small lava lobe (ISCI 2)
TEXTURE: moderately phyric
COLOR: dark gray
PHENOCRYSTS: 2% olivine
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: chilled margin
LOWER CONTACT: not recovered
ALTERATION: moderately altered with some moderately 
altered olivine
VEINS: veins and vein networks in massive part of lobe, 
filled with carbonate and black clay
STRUCTURE: rock competency and recovery ranges 
from poor to good

UNIT: 79
PIECE: 12-13
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled brown - gray - white
PHENOCRYSTS: 2% olivine (fresh)
GROUNDMASS: aphanitic
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: altered, fragmented glassy margin of 
Unit 80
ALTERATION: moderately altered clasts
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
poor 
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U1374A-39R-1
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330-U1374A-39R-1

UNIT: 79
PIECE: 1-12
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered); 
0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.1% (vesicular clasts 5-10%), filled with 
carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: altered, fragmented glassy margin of 
Unit 80
ALTERATION: moderately altered larger clasts with highly 
altered margins, highly altered smaller clasts
VEINS: single carbonate vein network in clast
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good
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330-U1374A-39R-2

UNIT: 79
PIECE: 1-9
LITHOLOGY: moderately olivine-phyric basalt breccia 
(sparsely olivine-phyric basalt clast based on thin section 
39R-2-W, 66–68 cm, #185)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered); 
0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.1% (vesicular clasts 5-10%), filled with 
carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: altered, fragmented glassy margin of 
Unit 80
ALTERATION: moderately altered larger clasts with highly 
altered margins, highly altered smaller clasts
VEINS: few carbonate veins in clasts
STRUCTURE: breccia, rock competency and recovery 
good
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U1374A-39R-3
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330-U1374A-39R-3

UNIT: 79
PIECE: 1-11
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered); 
0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.1% (vesicular clasts 5-10%), filled with 
carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: altered, fragmented glassy margin of 
Unit 80
ALTERATION: moderately altered larger clasts with highly 
altered margins, highly altered smaller clasts
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
good
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330-U1374A-39R-4

UNIT: 79
PIECE: 1-10
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered); 
0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: altered, fragmented glassy margin of 
Unit 80
ALTERATION: upper portion is highly altered, moderately 
altered lower portion
VEINS: few carbonate veins in clasts
STRUCTURE: breccia, rock competency and recovery 
good
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U1374A-39R-5
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

218.2

218.0

217.8

217.6

217.4

217.2

217.0

111

222

333

444

555

666

777

888

999

101010

111111

121212

131313

141414

151515

161616

171717

181818

191919

79

80

81

62275

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-U1374A-39R Section 5, Top of Section: 216.86 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-U1374A-39R-5

UNIT: 79
PIECE: 1-6
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered); 
0.1% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.1%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: altered, fragmented glassy margin of 
Unit 80
ALTERATION: moderately altered to Piece 6 which is 
highly altered boundary
VEINS: veins in clasts, filled with carbonate
STRUCTURE: breccia, rock competency and recovery 
good

UNIT: 80
PIECE: 6-16
LITHOLOGY: moderately olivine-pyroxene-phyric basalt 
(sparsely olivine-phyric basalt based on thin section 
39R-5-W, 86–88 cm, #186)
VOLCANIC DESCRIPTION: small lava lobe or fragment 
(ISCI 1, brecciated top 35 cm)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 2% olivine (pervasively altered); 
1% pyroxene
GROUNDMASS: aphanitic
VESICLES: 0.1-5%, filled with carbonate
UPPER CONTACT: altered, fragmented glassy margin
LOWER CONTACT: not recovered
ALTERATION: mostly moderately altered with minor 
highly altered orange brown edges, e.g., Piece 16
VEINS: veins and vein networks, filled with carbonate
STRUCTURE: rock competency and recovery ranges 
from poor to good

UNIT: 81
PIECE: 17-19
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered); 
0.5% pyroxene
GROUNDMASS: aphanitic
VESICLES: 1%, filled with carbonate
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered 
VEINS: veins and vein networks in clasts, filled with 
carbonate
STRUCTURE: breccia, rock competency and recovery 
poor
Proc. IODP | Volume 330 179



Site U1374 core descriptions Visual core descriptions
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330-U1374A-40R-1

UNIT: 81
PIECE: 1-4
LITHOLOGY: moderately olivine-phyricbasalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered to 
iddingsite and carbonate); 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1% (clasts and patches 5-10%)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately to highly altered clasts in 
carbonate cement. Vesicles are filled with carbonates and 
voids are filled with carbonates and zeolites
VEINS: occasional carbonates and zeolite vein network in 
clast
STRUCTURE: breccia, rock competency and recovery 
good
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Site U1374 core descriptions Visual core descriptions
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message openfile IMAGES/1374A40R.PDF

330-U1374A-40R-2

UNIT: 81
PIECE: 1a-2
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered to 
iddingsite and green clay); 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1% (clasts 5%)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately to highly altered volcanic 
breccias. Vesicles are filled with carbonates and voids 
with carbonates and zeolite
VEINS: single carbonate vein network
STRUCTURE: breccia, rock competency and recovery 
very good
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330-U1374A-40R-3

UNIT: 81
PIECE: 1a-4
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered to 
iddingsite); 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1% (clasts 3-10%)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately to highly altered clasts, smaller 
yellowish clasts are completely altered. Vesicles are filled 
with carbonates and green clay and voids with 
carbonates, green clay and zeolite
VEINS: few carbonates and green clay veins
STRUCTURE: breccia, rock competency and recovery 
good
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330-U1374A-40R-4

UNIT: 81
PIECE: 1-13
LITHOLOGY: moderately olivine-phyric basalt breccia 
(sparsely olivine-phyric basalt clast based on thin section 
40R-4-W, 130–132 cm, #187)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered to 
iddingsite and green clay); 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1% (clasts 7-15%)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: upper part is highly altered, dark orange 
brown clasts, lower part of section is moderately altered 
and gray in color. Vesicles are filled with carbonates and 
white clay and voids with carbonates and green clay
VEINS: in clasts have carbonates and black clay veins up 
to 1 mm wide 
STRUCTURE: cemented volcanic breccia with good to 
excellent recovery
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330-U1374A-40R-5

UNIT: 81
PIECE: 1-15
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered to 
iddingsite); 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1% (clasts 10%)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: upper part shows moderately altered dark 
orange brown clasts in carbonate matrix, increasing 
yellowish alteration towards the rim, the lower part of this 
section is highly altered and orange gray in color. Vesicles 
are filled with carbonates, white clay and a blue coating 
and voids with carbonates and green clay
VEINS: clasts have occasional carbonates veins up to 
0.5 mm wide 
STRUCTURE: cemented volcanic breccia with good to 
excellent recovery
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330-U1374A-40R-6

UNIT: 81
PIECE: 1-7
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (pervasively altered to 
iddingsite); 0.5% pyroxene
GROUNDMASS: fine grained
VESICLES: 1% 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered orange gray clasts. Vesicles 
and voids are filled with carbonates
VEINS: a clast has a single carbonate vein 5 mm wide 
STRUCTURE: cemented volcanic breccia with excellent 
recovery at start of section, and rubble after 62 cm
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330-U1374A-41R-1

UNIT: 81
PIECE: 1-8
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: most clasts are not vesicular 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered orange brown clasts
VEINS: clasts have veins up to 4mm wide 
STRUCTURE: cemented breccia, broken pieces from 
0-29 cm and excellent continuous recover from 29-132 cm
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330-U1374A-41R-2

UNIT: 81
PIECE: 1-8
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: most clasts are not vesicular 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered orange brown clasts
VEINS: none
STRUCTURE: cemented breccia with excellent recovery 
Proc. IODP | Volume 330 187



Site U1374 core descriptions Visual core descriptions

U1374A-41R-3
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

234.2

234.0

233.8

233.6

233.4

233.2 111

222

333

444

555

81

82

14

62

51

36

315

264

257

234

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-U1374A-41R Section 3, Top of Section: 233.07 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-U1374A-41R-3

UNIT: 81
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: most clasts are not vesicular 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered orange brown clasts
VEINS: none
STRUCTURE: cemented breccia with excellent recovery

UNIT: 82
PIECE: 4-5
LITHOLOGY: moderately olivine-phyric basalt
VOLCANIC DESCRIPTION: lava lobe (ISCI 2)
TEXTURE: moderately phyric
COLOR: yellowish dark gray
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: no vesicles in the upper part of this unit 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered lava lobe with a 
stronger alteration on the top
VEINS: numerous calcite veins up to 6 mm wide
STRUCTURE: competent rock with excellent recovery, 
note a steady change in vein orientation from 91 to 119 cm
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U1374A-41R-4
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330-U1374A-41R-4

UNIT: 82
PIECE: 1-2
LITHOLOGY: moderately olivine-phyric basalt (sparsely 
olivine-phyric basalt based on thin section 41R-4-W, 
36–39 cm, #188)
VOLCANIC DESCRIPTION: lava lobe (ISCI 2)
TEXTURE: moderately phyric
COLOR: yellowish dark gray
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: 20% vesicles in the center of this unit 
(41R-4 0-34 cm) 
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered lava lobe with a highly 
vesicular top
VEINS: several veins and networks, up to 3mm wide, filled 
by calcite and green clay
STRUCTURE: competent material with excellent 
recovery, rock has moderate magmatic foliation

UNIT: 83
PIECE: 3-5
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: mostly free of vesicles 
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: highly altered clasts, orange brown in color
VEINS: none
STRUCTURE: cemented breccia with excellent recovery
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330-U1374A-41R-5

UNIT: 83
PIECE: 1-5
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: mostly free of vesicles 
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: highly altered clasts, orange brown in color
VEINS: none
STRUCTURE: cemented breccia with excellent recovery
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U1374A-41R-6
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UNIT: 83
PIECE: 1-5
LITHOLOGY: moderately olivine-phyric basalt breccia 
(moderately olivine-phyric basalt clast based on thin 
section 41R-6-W, 103–105 cm, #189)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: mostly free of vesicles (example of vesicular 
clast 37-45 cm: 20% vesicles, low sphericity, subangular, 
mod. size : 1 mm)
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: highly altered clasts, orange brown in 
color, bigger clasts from 61 cm to 130 cm have less 
altered interiors (30% alteration)
VEINS: several of the larger clasts have carbonate veins 
up to 2 mm wide 
STRUCTURE: cemented breccia with excellent recovery 
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UNIT: 83
PIECE: 1-13
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate)
GROUNDMASS: aphanitic
VESICLES: mostly free of vesicles
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: highly altered clasts, orange brown in color
VEINS: none 
STRUCTURE: cemented breccia with excellent recovery
Proc. IODP | Volume 330 192



Site U1374 core descriptions Visual core descriptions

U1374A-42R-1
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150241.4

241.2

241.0

240.8

240.6

240.4

240.2

240.0

111

222

333

444

555

666

83

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-U1374A-42R Section 1, Top of Section: 239.9 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/1374A42R.PDF

330-U1374A-42R-1

UNIT: 83
PIECE: 1-6
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate), 0.5% pyroxene, 
0.5% plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5%, some clasts 5-10%
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: moderately altered clasts, some with highly 
altered margins. Vesicles are filled with calcite
VEINS: carbonate vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
poor to good
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U1374A-42R-2
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140242.8

242.6

242.4

242.2

242.0

241.8

241.6

111

222

333

444

555

666

777

888

999

101010

111111

121212

131313

141414

151515

83

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-U1374A-42R Section 2, Top of Section: 241.4 CSF-A (m)
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UNIT: 83
PIECE: 1-15
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate), 0.5% pyroxene, 0.5% 
plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5%, some clasts 10%
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: moderately altered clasts, some with highly 
altered margins in Pieces 12 and 13. Vesicles are filled 
with calcite
VEINS: irregular carbonate vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good
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330-U1374A-42R-3

UNIT: 83
PIECE: 1-5b
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate), 0.5% pyroxene, 
0.5% plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5%, some clasts 10-20%
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: moderate alteration except Pieces 4a, 4b, 
4c that are highly altered. Smaller clasts at > 80 cm are 
highly altered. Vesicles are filled with calcite
VEINS: single carbonate vein in clast
STRUCTURE: breccia, rock competency and recovery 
good
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UNIT: 83
PIECE: 1-6c
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate), 0.5% pyroxene, 
0.5% plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5% 
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: moderately altered clasts. Vesicles are 
filled with calcite
VEINS: two carbonate vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
good
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UNIT: 83
PIECE: 1a-6
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (moderately altered to 
iddingsite and carbonate), 0.5% pyroxene, 
0.5% plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5% 
UPPER CONTACT: not recovered
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: slightly altered clasts in breccia
VEINS: irregular vein network in clast
STRUCTURE: breccia, rock competency and recovery 
very good

UNIT: 84
PIECE: 6-10
LITHOLOGY: moderately plagioclase-phyric basalt 
(moderately plagioclase-augite-phyric basalt based on 
thin section 42R-5-W, 114–117 cm, #190)
VOLCANIC DESCRIPTION: lava fragment or lobe? 
(ISCI 1).
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 2% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: transition from breccias to massive 
clast
LOWER CONTACT: transition from massive clast to 
breccias
ALTERATION: slightly altered clasts, some moderately 
altered olivine present
VEINS: oriented veins in massive basalt
STRUCTURE: rock competency and recovery good

UNIT: 85
PIECE: 10
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate), 0.5% pyroxene, 
0.5% plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5% 
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: slightly altered clasts
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
good
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330-U1374A-42R-6

UNIT: 85
PIECE: 1-5
LITHOLOGY: moderately olivine-phyric basalt breccia 
(moderately olivine-plagioclase-phyric basalt based on 
thin section 42R-6-W, 119–121 cm, #191)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 2% olivine (completely altered to 
iddingsite and carbonate), 0.5% pyroxene,
0.5% plagioclase
GROUNDMASS: aphanitic
VESICLES: 0.5% 
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: transition from breccias to massive 
clast
ALTERATION: slightly altered. Vesicles are filled with 
calcite
VEINS: single vein in clast
STRUCTURE: breccia, rock competency and recovery 
very good

UNIT: 86
PIECE: 5-8a
LITHOLOGY: moderately olivine-phyric basalt 
VOLCANIC DESCRIPTION: lava fragment or lobe? 
(ISCI 1)
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 5% olivine, 0.5% pyroxene, 
0.5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: transition from breccias to massive 
clast
LOWER CONTACT: transition from massive clast to 
breccias
ALTERATION: slightly altered, some moderately altered 
olivine. Vesicles are filled with calcite
VEINS: several oriented veins in massive flow
STRUCTURE: oriented fractures and veins, rock 
competency and recovery very good

UNIT: 87
PIECE: 8a-10
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 3% olivine (moderately altered to 
iddingsite and carbonate), 0.5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change phenocryst population
ALTERATION: slightly altered clasts with higher alteration 
along margins. Vesicles are filled with calcite
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
good 
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UNIT: 87
PIECE: 1a-13
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 3% olivine (moderately altered to 
iddingsite and carbonate), 0.5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change phenocryst population
ALTERATION: slightly altered. Vesicles are filled with 
calcite
VEINS: single vein network in clast
STRUCTURE: magmatic foliation, sub-horizontal, breccia, 
rock competency and recovery ranges from poor to good
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Site U1374 core descriptions Visual core descriptions
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330-U1374A-42R-8

UNIT: 87
PIECE: 1-2
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled orange - gray - white
PHENOCRYSTS: 3% olivine (completely altered to 
iddingsite and carbonate), 0.5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change phenocryst population
ALTERATION: slightly altered clasts
VEINS: none
STRUCTURE: breccia, rock competency and recovery 
very good
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UNIT: 87
PIECE: 1-8b
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled - gray - white with orange specks 
PHENOCRYSTS: 1.5% olivine (pervasively altered to 
iddingsite and carbonate), 0.1% pyroxene, 
0.4% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5%, clasts (10%) 
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change phenocryst population
ALTERATION: moderately altered volcanic breccias. 
Vesicles are filled with carbonates and voids are filled with 
carbonates and green clay
VEINS: carbonate veins in massive flow clast
STRUCTURE: fractures in flow clast, breccia, rock 
competency and recovery good
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UNIT: 87
PIECE: 1-14
LITHOLOGY: sparsely olivine-phyric basalt breccia 
(sparsely olivine-phyric basalt based on thin section 
43R-2-W, 74–76 cm, #192)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled - gray - white with orange specks 
PHENOCRYSTS: 1.5% olivine (pervasively altered to 
iddingsite and carbonate), 0.1% pyroxene, 
0.4% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change phenocryst population
ALTERATION: moderately altered volcanic breccias. 
Vesicles are filled with carbonates and voids are filled with 
carbonates and green clay
VEINS: carbonate vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
good
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330-U1374A-43R-3

UNIT: 87
PIECE: 1-15
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled - gray - white with orange specks 
PHENOCRYSTS: 1.5% olivine (pervasively altered to 
iddingsite and carbonate), 0.1% pyroxene,
0.4% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% , clasts (5%)
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change phenocryst population
ALTERATION: moderately (0-115 cm) to highly 
(115-149 cm) altered volcanic breccias. Vesicles are filled 
with carbonates and voids are filled with carbonates and 
green clay
VEINS: carbonate veins and vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good
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UNIT: 87
PIECE: 1-7
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled - gray - white with orange specks 
PHENOCRYSTS: 1.5% olivine (pervasively altered to 
iddingsite and carbonate), 0.1% pyroxene, 
0.4% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5%, clasts (5-20%)
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change phenocryst population
ALTERATION: highly altered clast. Vesicles are filled with 
carbonates and voids are filled with carbonates and green 
clay
VEINS: carbonate vein network
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good
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UNIT: 87
PIECE: 1-12
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled - gray - white with orange specks 
PHENOCRYSTS: 1.5% olivine (pervasively altered to 
iddingsite and carbonate), 0.1% pyroxene,
0.4% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5%, clasts (5%)
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change phenocryst population
ALTERATION: highly altered clast. Vesicles are filled with 
carbonates and voids are filled with carbonates and green 
clay
VEINS: carbonate veins up to 1 mm wide in larger clast
STRUCTURE: cemented breccia with good-excellent 
recovery
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U1374A-43R-6
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330-U1374A-43R-6

UNIT: 87
PIECE: 1a
LITHOLOGY: sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: sparsely phyric
COLOR: mottled - gray - white with orange specks 
PHENOCRYSTS: 1.5% olivine (pervasively altered to 
iddingsite and carbonate), 0.1% pyroxene, 
0.4% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% 
UPPER CONTACT: transition from massive clast to 
breccias
LOWER CONTACT: change in phenocryst population
ALTERATION: highly altered clast. Vesicles are filled with 
carbonates and voids are filled with carbonates and green 
clay
VEINS: none
STRUCTURE: cemented breccia with excellent recovery

UNIT: 88
PIECE: 1b-11
LITHOLOGY: moderately plagioclase-phyric basalt 
breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled gray green with specks of white
PHENOCRYSTS: 0.1% olivine (completely altered to 
iddingsite and carbonate), 0.1% pyroxene, 5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% (clasts 1-10%, one with pipe vesicles)
UPPER CONTACT: change in phenocryst population
LOWER CONTACT: change in lithology and state of 
alteration
ALTERATION: moderately altered volcanic breccias. 
Vesicles are filled with carbonates and voids are filled with 
carbonates and green clay
VEINS: minor carbonate veins in larger clasts
STRUCTURE: cemented breccia with good-excellent 
recovery
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message openfile IMAGES/1374A43R.PDF

330-U1374A-43R-7

UNIT: 88
PIECE: 1-11
LITHOLOGY: moderately plagioclase-phyric basalt 
breccia (aphyric basalt based on thin section 43R-7-W, 
83–85 cm, #195)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled gray green with specks of white
PHENOCRYSTS: 0.1% olivine (completely altered to 
iddingsite and carbonate), 0.1% pyroxene, 5% plagioclase
GROUNDMASS: fine grained
VESICLES: 0.5% (clasts 10%)
UPPER CONTACT: change phenocryst population
LOWER CONTACT: change in lithology and state of 
alteration
ALTERATION: moderately altered volcanic breccias. 
Vesicles are filled with carbonates and white clay and 
voids are filled with carbonates and green clay
VEINS: carbonate veins in larger clast
STRUCTURE: cemented breccia with good-excellent 
recovery
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