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Visual core descriptions
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Hole 330-U1376A-1R Section 1, Top of Section: 0.0 CSF-A (m)
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Major lithology 0-29 cm interval: Heterolithic, grain-supported multicolor volcanic breccia
29-43 cm interval: Heterolithic, bioturbated brown volcanic sandstone
43-71 cm interval: Heterolithic, grain-supported multicolor volcanic breccia
71-75 cm interval: Heterolithic, bioturbated brown volcanic sandstone
75-145 cm interval: Heterolithic, grain-supported multicolor volcanic breccia
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Hole 330-U1376A-1R Section 2, Top of Section: 1.45 CSF-A (m)
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Major lithology 0-7 cm interval: Heterolithic, grain-supported multicolor volcanic breccia
7-56.5 cm interval: Heterolithic, layered multicolor volcanic breccia
56.5-127 cm interval: Heterolithic, laminated multicolor volcanic sandstone
127-130 cm interval: Heterolithic, layered multicolor sandy volcanic breccia

message openfile IMAGES/1376A1R.PDF
Proc. IODP | Volume 330 2



Site U1376 core descriptions Visual core descriptions

U1376A-1R-3
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Hole 330-U1376A-1R Section 3, Top of Section: 2.75 CSF-A (m)
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Major lithology 0-69 cm interval: Heterolithic, layered multicolor sandy volcanic breccia
69-100 cm interval: Heterolithic, laminated grayish brown volcanic sandstone
100-130 cm interval: Heterolithic (?) laminated, multicolor volcanic sandstone
130-145 cm interval: Heterolithic (?) laminated, brown volcanic sandstone
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Hole 330-U1376A-1R Section 4, Top of Section: 4.2 CSF-A (m)
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Major lithology 0-30 cm interval: Heterolithic (?) laminated, brown volcanic sandstone
30-145 cm interval: Monolithic, multicolor sandy volcanic breccia
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Hole 330-U1376A-1R Section 5, Top of Section: 5.65 CSF-A (m)
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Major lithology: Monolithic, multicolor sandy volcanic breccia
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Hole 330-U1376A-1R Section 6, Top of Section: 7.06 CSF-A (m)
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Major lithology: Monolithic, multicolor sandy volcanic breccia
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Hole 330-U1376A-1R Section 7, Top of Section: 8.48 CSF-A (m)
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Major lithology: Monolithic, multicolor sandy volcanic breccia
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Major lithology: Monolithic, multicolor sandy volcanic breccia
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Hole 330-U1376A-2R Section 2, Top of Section: 10.78 CSF-A (m)

C
or

e 
le

ng
th

 (c
m

)

Ic
hn

of
os

si
l/F

os
si

l

Sc
an

ne
d

im
ag

e

P
. f

or
am

in
ife

ra
l

zo
ne6543210

Grain size
50

00

40
00

30
00

20
00

10
00

0 20100-1
0

-2
0

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

7550250

Reflectance
(L* - raw;

L* - filtered)

Major lithology: Monolithic, multicolor sandy volcanic breccia
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Hole 330-U1376A-2R Section 3, Top of Section: 12.23 CSF-A (m)
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Major lithology 0-140 cm interval: Monolithic, multicolor sandy volcanic breccia
140-143 cm interval: Monolithic, multicolor volcanic sandstone
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Hole 330-U1376A-2R Section 4, Top of Section: 13.67 CSF-A (m)
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Major lithology: Monolithic, multicolor sandy volcanic breccia
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Hole 330-U1376A-2R Section 5, Top of Section: 14.87 CSF-A (m)
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Major lithology: Monolithic, multicolor sandy volcanic breccia
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Hole 330-U1376A-2R Section 6, Top of Section: 16.27 CSF-A (m)
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Major lithology: Monolithic, multicolor sandy volcanic breccia
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Major lithology 0-73 cm interval: Monolithic, multicolor sandy volcanic breccia
73-86 cm interval: Monolithic, multicolor volcanic sandstone
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Major lithology: Monolithic, multicolor volcanic sandstone
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Hole 330-U1376A-3R Section 3, Top of Section: 21.27 CSF-A (m)
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Major lithology 0-21 cm interval: Monolithic, multicolor volcanic sandstone
21-83.5 cm interval: Heterolithic, multicolor volcanic breccia with a few bioclasts
83.5-86 cm interval: Monolithic brown coarse tuff
86-93 cm interval: Heterolithic, multicolor volcanic breccia with a few bioclasts
93-103 cm interval: Monolithic brown coarse tuff
103-109.5 cm interval: Heterolithic, multicolor volcanic breccia with a few bioclasts
109.5-126 cm interval: Monolithic brown coarse tuff
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Hole 330-U1376A-3R Section 4, Top of Section: 22.53 CSF-A (m)
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Major lithology 0-7 cm interval: Monolithic brown coarse tuff
7-26 cm interval: Heterolithic, multicolor volcanic breccia with a few bioclasts
26-92 cm interval: Monolithic brown coarse tuff
92-153 cm interval: White coralline algal boundstone with some minor white algal rudstone
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Hole 330-U1376A-3R Section 5, Top of Section: 24.06 CSF-A (m)
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Major lithology: White coralline algal boundstone with some minor white algal rudstone
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Hole 330-U1376A-3R Section 6, Top of Section: 25.56 CSF-A (m)
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L* - filtered)

Major lithology: White coralline algal boundstone with some minor white algal rudstone
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Hole 330-U1376A-4R Section 1, Top of Section: 28.6 CSF-A (m)
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Major lithology: White coralline algal boundstone with some minor white algal rudstone
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Hole 330-U1376A-4R Section 2, Top of Section: 30.04 CSF-A (m)
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Major lithology: White coralline algal boundstone with some minor white algal rudstone
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Hole 330-U1376A-4R Section 3, Top of Section: 31.49 CSF-A (m)
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Major lithology: White coralline algal boundstone with some minor white algal rudstone
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Hole 330-U1376A-4R Section 4, Top of Section: 32.87 CSF-A (m)
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Major lithology: White coralline algal boundstone with some minor white algal rudstone
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Hole 330-U1376A-5R Section 1, Top of Section: 38.2 CSF-A (m)
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Major lithology 0-40 cm interval: White coralline algal boundstone with some minor white algal rudstone
40-117 cm interval: Dark gray basalt conglomerate with a few shallow-marine bioclasts
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Hole 330-U1376A-5R Section 2, Top of Section: 39.37 CSF-A (m)
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Major lithology: Dark gray basalt conglomerate with a few shallow-marine bioclasts
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Hole 330-U1376A-5R Section 3, Top of Section: 40.72 CSF-A (m)
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Major lithology 0-122 cm interval: Dark gray basalt conglomerate with a few shallow-marine bioclasts
122-134 cm interval: Hyaloclastite (volcanic basement)
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330-U1376A-5R-3

UNIT: 1
PIECE: 10
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: hyaloclastite 
TEXTURE: moderately phyric
COLOR: mottled black green
PHENOCRYSTS: 3% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: aphanitic
VESICLES: 10% in clasts, filled with carbonate and green 
clay
UPPER CONTACT: with sedimentary breccia recovered
LOWER CONTACT: chilled margin of Unit 2
ALTERATION: moderately altered, but contains some 
fresh glass
VEINS: two carbonate veins with maximum width of 1mm
STRUCTURE: hyaloclastite with excellent competency 
and recovery
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U1376A-5R-4
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

43.2

43.0

42.8

42.6

42.4

42.2
111

222

333

444

555

666

777

888

1

16

7

19

5

16

21

16

18
23

20

22

24

7

80
4

11

11

6

11

10

14
0

5

17
19

51

165

135

057

338

071

208

219

229
222

232

243

214

135

090
180

297

338

321

338

000

225
090

338

306
237

077

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

)
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330-U1376A-5R-4

UNIT: 1
PIECE: 1-8
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia (highly olivine-augite-phyric basalt based on thin 
section, 5R-4-W, 59–61 cm #247)
VOLCANIC DESCRIPTION: hyaloclastite 
TEXTURE: moderately phyric
COLOR: mottled black green
PHENOCRYSTS: 3% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: aphanitic
VESICLES: 10% in clasts, partly filled with green clay
UPPER CONTACT: with sedimentary breccia recovered
LOWER CONTACT: chilled margin of Unit 2
ALTERATION: moderately altered, but contains some 
fresh glass
VEINS: numerous veins, mainly filled with carbonate, 
maximum width 4 mm
STRUCTURE: veins are mostly subhorizontal, with a 
single subvertical vein in this section. Rock competency 
and recovery excellent
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U1376A-5R-5
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330-U1376A-5R-5

UNIT: 1
PIECE: 1-9
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: hyaloclastite 
TEXTURE: moderately phyric
COLOR: mottled black green
PHENOCRYSTS: 3% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: aphanitic
VESICLES: 10% in clasts, partly filled with green clay
UPPER CONTACT: with sedimentary breccia recovered
LOWER CONTACT: chilled margin of Unit 2
ALTERATION: moderately altered, but contains some 
fresh glass
VEINS: several veins filled with carbonate and minor 
green clay, maximum width of 8 mm
STRUCTURE: mostly subhorizontal veins with occasional 
subvertical veins, rock competency and recovery excellent
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U1376A-5R-6
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330-U1376-5R-6

UNIT: 1
PIECE: 1-3
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: hyaloclastite 
TEXTURE: moderately phyric
COLOR: mottled black green
PHENOCRYSTS: 3% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: aphanitic
VESICLES: 10% in clasts, partly filled with green clay
UPPER CONTACT: with sedimentary breccia recovered
LOWER CONTACT: chilled margin of Unit 2
ALTERATION: moderately altered, but considerable 
amount of fresh glass and olivine is present
VEINS: several sub-horizontal veins and vein networks, 
filled with carbonate and green clay
STRUCTURE: rock competency and recovery excellent

UNIT: 2
PIECE: 3-8
LITHOLOGY: highly olivine-augite-phyric basalt (highly 
olivine-phyric basalt based on thin section, 5R-6-W,
97–99 cm #248)
VOLCANIC DESCRIPTION: vesicular lava lobe or pillow? 
(ISCI 1)
TEXTURE: highly phyric
COLOR: dark greenish gray
PHENOCRYSTS: 10% olivine (completely altered),
7% augite
GROUNDMASS: fine grained
VESICLES: 15%, filled with green clay
UPPER CONTACT: chilled margin
LOWER CONTACT: chilled margin
ALTERATION: moderately altered, but considerable 
amount of fresh glass and olivine is present
VEINS: several sub-horizontal veins and vein networks, 
single sub-vertical vein, filled with carbonate and green 
clay
STRUCTURE: rock competency and recovery excellent
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330-U1376A-5A-7

UNIT: 2
PIECE: 1
LITHOLOGY: highly olivine- augite -phyric basalt (ISCI 1)
VOLCANIC DESCRIPTION: lava lobe or pillow?
TEXTURE: highly phyric
COLOR: dark greenish gray
PHENOCRYSTS: 10% olivine (completely altered), 
7% augite
GROUNDMASS: fine grained
VESICLES: 15%
UPPER CONTACT: chilled margin
LOWER CONTACT: chilled margin
ALTERATION: moderately altered
VEINS: none
STRUCTURE: rock competency and recovery excellent

UNIT: 3
PIECE: 1-2
LITHOLOGY: heterolithic moderately olivine-augite-phyric 
and sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava (heterolithic)
TEXTURE: variable
COLOR: mottled black green
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: variable in clasts
UPPER CONTACT: chilled margin
LOWER CONTACT: change from heterolithic breccia to 
pillow lava
ALTERATION: moderately altered, but considerable 
amount of fresh glass and olivine is present
VEINS: single horizontal vein, filled with carbonate and 
green clay
STRUCTURE: rock competency and recovery excellent

UNIT: 4
PIECE: 2-3
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: pillow breccia (ISCI 3)
TEXTURE: moderately phyric
COLOR: mottled gray green red white
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%, partly filled with green clay
UPPER CONTACT: change from heterolithic breccia to 
pillow lava
LOWER CONTACT: chilled margin and inter-pillow 
breccia
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass, some portions completely altered
VEINS: mostly horizontal carbonate veins, with a 
maximum width of 12mm
STRUCTURE: rock competency and recovery excellent
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330-U1376A-6R-1

UNIT: 4
PIECE: 1-2c
LITHOLOGY: moderately olivine- augite-phyric basalt 
breccia (moderately olivine-augite-phyric basalt based on 
thin section, 6R-1-W, 70–74 cm #249)
VOLCANIC DESCRIPTION: pillow lava (ISCI 3)
TEXTURE: moderately phyric
COLOR: mottled gray green red white
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%, partly filled with green clay
UPPER CONTACT: change from heterolithic breccia to 
pillow lava
LOWER CONTACT: chilled margin and inter-pillow 
breccia
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass, some portions completely altered
VEINS: numerous wide horizontal veins, few vertical 
veins, filled with carbonate, green clay and a reddish 
material (goethite?)
STRUCTURE: rock competency is relatively soft, but 
recovery is excellent
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U1376A-6R-2
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Hole 330-U1376A-6R Section 2, Top of Section: 49.21 CSF-A (m)
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330-U1376A-6R-2

UNIT: 4
PIECE: 1-5
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia (highly olivine-phyric basalt based on thin section, 
6R-2-W, 42–46 cm #250)
VOLCANIC DESCRIPTION: pillow lava (ISCI 3)
TEXTURE: moderately phyric
COLOR: mottled gray green red white
PHENOCRYSTS: 4% olivine (completely altered),
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%, filled with green clay
UPPER CONTACT: change from heterolithic breccia to 
pillow lava
LOWER CONTACT: chilled margin and inter-pillow 
breccia
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass; some portions completely altered
VEINS: few horizontal veins and vein networks, filled with 
carbonate, green clay and a reddish material (goethite?)
STRUCTURE: rock competency and recovery very good
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Hole 330-U1376A-6R Section 3, Top of Section: 50.29 CSF-A (m)
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330-U1376A-6R-3

UNIT: 4
PIECE: 1a
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: pillow lava (ISCI 3)
TEXTURE: moderately phyric
COLOR: mottled gray green red white
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%, filled with green clay
UPPER CONTACT: change from heterolithic breccia to 
pillow lava
LOWER CONTACT: chilled margin and inter-pillow 
breccia
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass
VEINS: numerous horizontal and vertical veins and vein 
networks, filled with carbonate, green clay
STRUCTURE: rock is relatively soft but recovery is very 
good

UNIT: 5
PIECE: 1a-2
LITHOLOGY: moderately olivine-augite-phyric basalt 
(highly olivine-augite-phyric basalt based on thin section, 
6R-3-W, 103–106 cm #251)
VOLCANIC DESCRIPTION: pillow (ISCI 3)
TEXTURE: moderately phyric
COLOR: mottled gray green red white
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%, filled with green clay
UPPER CONTACT: chilled margin and inter-pillow breccia
LOWER CONTACT: not recovered
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass; some portions completely altered
VEINS: numerous horizontal and vertical veins and vein 
networks, filled with carbonate, green clay
STRUCTURE: rock is relatively soft but recovery is very 
good

UNIT: 6
PIECE: 
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: pillow lava with thin breccia 
intervals (ISCI 3)
TEXTURE: moderately phyric
COLOR: mottled gray green red white
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS:  fine grained
VESICLES: 5%, filled with green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass; some portions completely altered
VEINS: thin veins filled with carbonate, green clay
STRUCTURE: rock competency and recovery very good
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330-U1376A-6R-4

UNIT: 6
PIECE: 1a-1b
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: pillow lava with thin breccia 
intervals (ISCI 3)
TEXTURE: moderately phyric
COLOR: mottled gray green red white
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%, filled with green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass
VEINS: numerous horizontal veins and vein networks, 
filled with carbonate and green clay
STRUCTURE: rock is relatively soft but with excellent 
recovery

UNIT: 7
PIECE: 2-5a
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: fragmented lava and 
hyaloclastite
TEXTURE: moderately phyric
COLOR: mottled green gray reddy brown
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%, filled with green clay
UPPER CONTACT: not recovered
LOWER CONTACT: becomes more massive
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass
VEINS: few horizontal and vertical veins, filled with 
carbonate and green clay
STRUCTURE: rock is relatively soft but with excellent 
recovery

UNIT: 8
PIECE: 5a-6
LITHOLOGY: highly olivine-phyric basalt (highly olivine-
phyric basalt based on thin section, 6R-4-W, 119–122 cm 
#252)
VOLCANIC DESCRIPTION: clast (ISCI 1)
TEXTURE: highly phyric
COLOR: gray white red
PHENOCRYSTS: 10% olivine (pervasively altered)
GROUNDMASS: fine grained
VESICLES: 5%, filled with green clay
UPPER CONTACT: becomes massive
LOWER CONTACT: becomes brecciated
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass
VEINS: numerous horizontal but also numerous vertical 
veins and vein networks mostly interconnected, filled with 
carbonate and green clay
STRUCTURE: rock is relatively soft but with excellent 
recovery

UNIT: 9
PIECE: 6
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: fragmented lava and 
hyaloclastite
TEXTURE: moderately phyric
COLOR: mottled green gray black reddy brown
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS:  fine grained
VESICLES: 2%, filled with green clay
UPPER CONTACT: becomes brecciated
LOWER CONTACT: becomes massive, no glassy or 
chilled margin
ALTERATION: heterogeneous alteration, mostly moderate 
with some fresh glass
VEINS: none
STRUCTURE: rock is relatively soft but with good 
recovery
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U1376A-6R-5
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330-U1376A-6R-5

UNIT: 9
PIECE: 1a
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: fragmented lava and 
hyaloclastite
TEXTURE: moderately phyric
COLOR: mottled green gray black reddy brown
PHENOCRYSTS: 4% olivine (completely altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 2%
UPPER CONTACT: becomes brecciated
LOWER CONTACT: becomes massive, no glassy or 
chilled margin
ALTERATION: moderately altered
VEINS: single vein network, filled with carbonate and 
green clay
STRUCTURE: rock competency and recovery excellent

UNIT: 10
PIECE: 1a-3
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: clast (ISCI 1)
TEXTURE: highly phyric
COLOR: mottled gray white
PHENOCRYSTS: 10% olivine (pervasively altered)
GROUNDMASS: fine grained
VESICLES: 0%
UPPER CONTACT: becomes massive
LOWER CONTACT: not recovered
ALTERATION: highly altered
VEINS: numerous horizontal to sub-horizontal veins and 
vein networks, filled with carbonate and green clay
STRUCTURE: rock is relatively soft but with excellent 
recovery

UNIT: 11
PIECE: 4-7
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: fragmented lava and 
hyaloclastite
TEXTURE: moderately phyric
COLOR: mottled black green reddish brown
PHENOCRYSTS: 4% olivine (pervasively altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered
VEINS: several horizontal veins, filled with carbonate and 
green clay
STRUCTURE: rock is relatively soft but with excellent to 
good recovery
Proc. IODP | Volume 330 36



Site U1376 core descriptions Visual core descriptions

U1376A-6R-6
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330-U1376A-6R-6

UNIT: 11
PIECE: 1-3d
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: fragmented lava and 
hyaloclastite
TEXTURE: moderately phyric
COLOR: mottled black green reddish brown
PHENOCRYSTS: 4% olivine (pervasively altered), 
2% augite (fresh)
GROUNDMASS: grained
VESICLES: 5%, partly filled with green clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered
VEINS: numerous horizontal to sub-horizontal mostly 
branching veins, filled with carbonate and green clay
STRUCTURE: rock is relatively soft but with excellent 
recovery

UNIT: 12
PIECE: 4-5b
LITHOLOGY: highly olivine-phyric basalt (highly olivine-
augite-phyric basalt based on thin section, 6R-6-W, 
128–131 cm #253)
VOLCANIC DESCRIPTION: clast (ISCI 1)
TEXTURE: highly phyric
COLOR: gray
PHENOCRYSTS: 10% olivine (slightly altered)
GROUNDMASS: fine grained
VESICLES: 0%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered with fresh olivine
VEINS: several veins mostly sub-horizontal, filled with 
carbonate and green clay
STRUCTURE: rock competency and recovery excellent
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330-U1376A-6R-7

UNIT: 12
PIECE: 1a-1b
LITHOLOGY: highly olivine-phyric basalt
VOLCANIC DESCRIPTION: clast (ISCI 1)
TEXTURE: highly phyric
COLOR: gray
PHENOCRYSTS: 10% olivine (slightly altered)
GROUNDMASS: fine grained
VESICLES: 0%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly altered with fresh olivine
VEINS: several horizontally oriented veins, single vertical 
vein network, filled with carbonate and green clay
STRUCTURE: fractured, rock competency and recovery 
poor to good

UNIT: 13
PIECE: 2-14
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: fragmented lava and 
hyaloclastite
TEXTURE: moderately phyric
COLOR: black gray reddish brown
PHENOCRYSTS: 4% olivine (pervasively altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 10%
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered
VEINS: few sub-horizontal veins, filled with carbonate and 
green clay
STRUCTURE: rock competency and recovery ranges 
from good to poor
Proc. IODP | Volume 330 38



Site U1376 core descriptions Visual core descriptions

U1376A-6R-8
Core Photo

0

10

20

3057.4

57.2

111

222

333

444

555

666

13

72

26

082

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

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-U1376A-6R Section 8, Top of Section: 57.1 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/1376A6R.PDF

330-U1376A-6R-8

UNIT: 13
PIECE: 1-6
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: fragmented lava and 
hyaloclastite
TEXTURE: moderately phyric
COLOR: black gray reddish brown
PHENOCRYSTS: 4% olivine (pervasively altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 10% (scoriaceous clasts)
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered, greenish gray color, 
most olivine is altered to green clay and carbonate
VEINS: horizontal and vertical carbonate veins 
STRUCTURE: rock competency and recovery poor
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330-U1376A-7R-1

UNIT: 14
PIECE: 1-6
LITHOLOGY: moderately olivine-augite-phyric basalt 
(breccia)
VOLCANIC DESCRIPTION: fragmented lava, pillow and 
hyaloclastite, top of lava flow (Unit 15) (ISCI 2)
TEXTURE: moderately phyric
COLOR: mottled green black gray
PHENOCRYSTS: 7% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: highly altered dark green clasts in 
hyaloclastite matrix, olivine is not completely altered 
(iddingsite, carbonate and green clay), voids are filled with 
green clay and minor carbonate; one highly altered clast, 
with a reddish gray color
VEINS: numerous veins and vein networks, each up to 
7 mm wide, filled by carbonate, green clay and a blue 
coating
STRUCTURE: basalt breccia cut by mostly sub-horizontal 
veins, good competency and excellent recovery
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330-U1376A-7R-2

UNIT: 14
PIECE: 1-13
LITHOLOGY: moderately olivine- augite-phyric basalt 
(breccia)
VOLCANIC DESCRIPTION: fragmented lava, pillow and 
hyaloclastite, top of lava flow (Unit 15) (ISCI 2)
TEXTURE: moderately phyric
COLOR: mottled green black gray
PHENOCRYSTS: 7% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: moderately altered greenish gray clasts in 
hyaloclastite matrix, olivine is completely altered 
(iddingsite, carbonate and green clay), voids filled with 
green clay and some carbonate crystals
VEINS: numerous veins and vein networks, each up to 8 
mm wide, filled by carbonate, green clay and a blue 
coating
STRUCTURE: basalt breccia cut by mostly sub-horizontal 
veins, good competency and excellent to good recovery
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330-U1376A-7R-3

UNIT: 14
PIECE: 1-9b
LITHOLOGY: moderately olivine- augite-phyric basalt 
(breccia)
VOLCANIC DESCRIPTION: fragmented lava, pillow and 
hyaloclastite, top of lava flow (Unit 15) (ISCI 2)
TEXTURE: moderately phyric
COLOR: mottled green black gray
PHENOCRYACSTS: 7% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive 
ALTERATION: highly altered greenish gray clasts, clasts 
have light orange altered rims, olivine is completely 
altered to carbonate, green clay and iddingsite, voids filled 
with green clay and some carbonate crystals
VEINS: numerous veins and vein networks, each up to 
5 mm wide, filled by filled with carbonate, green clay and a 
blue coating
STRUCTURE: basalt breccia cut by mostly sub-horizontal 
veins, good competency and good to excellent recovery
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U1376A-7R-4
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Hole 330-U1376A-7R Section 4, Top of Section: 61.53 CSF-A (m)
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330-U1376A-7R-4

UNIT: 14
PIECE: 1-8
LITHOLOGY: moderately olivine- augite-phyric basalt 
(breccia) (highly olivine-augite-phyric basalt based on thin 
section, 7R-4-W, 119–122 cm #254)
VOLCANIC DESCRIPTION: fragmented lava, pillow and 
hyaloclastite, top of lava flow (Unit 15) (ISCI 2)
TEXTURE: moderately phyric
COLOR: mottled green black gray
PHENOCRYSTS: 7% olivine (moderately altered),
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: highly altered greenish gray clasts in 
hyaloclastite matrix, olivine is completely altered 
(iddingsite, carbonate and green clay), voids filled with 
green clay and some carbonate crystals
VEINS: numerous veins and vein networks, each up to 
7 mm wide, filled by carbonate and green clay
STRUCTURE: basalt breccia cut by mostly sub-horizontal 
veins, good competency and good to excellent recovery
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U1376A-7R-5
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Hole 330-U1376A-7R Section 5, Top of Section: 62.9 CSF-A (m)
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330-U1376A-7R-5

UNIT: 14
PIECE: 1-8
LITHOLOGY: moderately olivine- augite-phyric basalt 
(breccia)
VOLCANIC DESCRIPTION: fragmented lava, pillow and 
hyaloclastite, top of lava flow (Unit 15) (ISCI 2)
TEXTURE: moderately phyric
COLOR: mottled green black gray
PHENOCRYSTS: 7% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: highly altered greenish gray clasts, olivine 
is completely altered (iddingsite, carbonate and green 
clay), voids filled with green clay and some carbonate 
crystals
VEINS: several veins (although not as common as in 
Sections 1-4), with a maximum width of 8 mm, filled by 
carbonate and green clay
STRUCTURE: basalt breccia cut by mostly sub-horizontal 
veins, good competency and excellent recovery
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U1376A-7R-6
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Hole 330-U1376A-7R Section 6, Top of Section: 64.31 CSF-A (m)
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330-U1376A-7R-6

UNIT: 14
PIECE: 1-6
LITHOLOGY: moderately olivine- augite-phyric basalt 
(breccia)
VOLCANIC DESCRIPTION: fragmented lava, pillow and 
hyaloclastite, top of lava flow (Unit 15) (ISCI 2)
TEXTURE: moderately phyric
COLOR: mottled green black gray
PHENOCRYSTS: 7% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: highly altered greenish gray clasts, olivine 
is completely altered (iddingsite, carbonate and green 
clay), voids filled with green clay and some carbonate
VEINS: considerably less vein than in Sections 1-6, with 
maximum width of 1 mm, veins filled by green clay and 
carbonate
STRUCTURE: basalt breccia cut by occasional sub-
horizontal veins, good competency and excellent recovery
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Hole 330-U1376A-7R Section 7, Top of Section: 65.65 CSF-A (m)
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330-U1376A-7R-7

UNIT: 14
PIECE: 1-6
LITHOLOGY: moderately olivine-augite-phyric basalt 
(breccia)
VOLCANIC DESCRIPTION: fragmented lava, pillow and 
hyaloclastite, top of lava flow (Unit 15) (ISCI 2)
TEXTURE: moderately phyric
COLOR: mottled green black gray
PHENOCRYSTS: 7% olivine (moderately altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 5%
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: highly altered greenish gray clasts, olivine 
is completely altered (green clay, iddingsite and 
carbonate), voids filled with green clay
VEINS: occasional veins up to 2 mm wide, filled by green 
clay and carbonate
STRUCTURE: basalt breccia cut by occasional veins, 
good competency and excellent recovery
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U1376A-8R-1
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Hole 330-U1376A-8R Section 1, Top of Section: 67.0 CSF-A (m)
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330-U1376A-8R-1

UNIT: 14
PIECE: 1-4
LITHOLOGY: highly olivine- augite-phyric basalt (breccia)
VOLCANIC DESCRIPTION: fragmented lava, pillow and 
hyaloclastite, top of lava flow (Unit 15) (ISCI 2)
TEXTURE: highly phyric
COLOR: greenish dark gray (massive lava) with small 
intervals of mottled green black gray (volcanic breccia)
PHENOCRYSTS: 8% olivine (mostly completely altered, 
but some intervals are moderately altered), 4% augite 
(fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: highly altered light greenish gray clasts, 
light orange alteration bands at the rims
VEINS: occasional veins up to 2 mm wide, filled with 
carbonate and green clay, plus several areas of green clay 
in spaces between breccia fragments
STRUCTURE: basalt breccia, which in places is soft and 
fragmented by drilling, although overall recovery is good 
to excellent
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U1376A-8R-2
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Hole 330-U1376A-8R Section 2, Top of Section: 68.15 CSF-A (m)
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330-U1376A-8R-2

UNIT: 14
PIECE: 1a-g
LITHOLOGY: highly olivine- augite-phyric basalt (breccia)
VOLCANIC DESCRIPTION: brecciated top of Unit 15 
(ISCI 2)
TEXTURE: highly phyric
COLOR: greenish dark gray (massive lava) with small 
intervals of mottled green black gray (volcanic breccia)
PHENOCRYSTS: 8% olivine (mostly completely altered, 
but some intervals are moderately altered), 4% augite 
(fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: moderately altered light greenish gray 
clasts, light orange alteration bands at the rims, some 
fresh olivine, voids are mainly filled with green clay
VEINS: occasional sub-horizontal veins up to 4 mm wide, 
filled with carbonate and minor green clay
STRUCTURE: basalt breccia, with progressively larger 
and more competent pieces towards the base of the 
section
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U1376A-8R-3
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Hole 330-U1376A-8R Section 3, Top of Section: 69.5 CSF-A (m)
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330-U1376A-8R-3

UNIT: 14
PIECE: 1-7
LITHOLOGY: highly olivine- augite-phyric basalt (breccia)
VOLCANIC DESCRIPTION: brecciated top of Unit 15 
(ISCI 2)
TEXTURE: highly phyric
COLOR: greenish dark gray (massive lava) with small 
intervals of mottled green black gray (volcanic breccia)
PHENOCRYSTS: 8% olivine (mostly completely altered, 
but some intervals are moderately altered), 4% augite 
(fresh)
GROUNDMASS: fine grained
VESICLES:  none
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: moderately altered light greenish gray 
clasts, light orange alteration bands at the rims, some 
fresh olivine, voids are mainly filled with green clay
VEINS: occasional sub-horizontal veins up to 2.5 mm 
wide, and at least one near-vertical vein, which is much 
wider (maximum 11mm) and filled by carbonate and green 
clay
STRUCTURE: fragmented pieces at the beginning of the 
section, becoming progressively more competent towards 
the base of the section
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U1376A-8R-4
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Hole 330-U1376A-8R Section 4, Top of Section: 70.86 CSF-A (m)
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330-U1376A-8R-4

UNIT: 14
PIECE: 1-13
LITHOLOGY: highly olivine-augite-phyric basalt (breccia)
VOLCANIC DESCRIPTION: brecciated top of Unit 15 
(ISCI 2)
TEXTURE: highly phyric
COLOR: greenish dark gray (massive lava) with small 
intervals of mottled green black gray (volcanic breccia)
PHENOCRYSTS: 8% olivine (mostly completely altered, 
but some intervals are moderately altered), 4% augite 
(fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: not recovered
LOWER CONTACT: progressively becomes more 
massive
ALTERATION: highly altered light greenish gray clasts, 
light orange alteration bands at the rims, some fresh 
olivine, and voids are mainly filled with green clay
VEINS: several sub-horizontal and moderately dipping 
veins up to 7 mm wide, and at least one near-vertical vein, 
which is much wider (maximum 20mm) and filled by green 
clay and carbonate
STRUCTURE: breccia which becomes progressively 
more competent towards the base 
of the section
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Hole 330-U1376A-8R Section 5, Top of Section: 72.21 CSF-A (m)
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330-U1376A-8R-5

UNIT: 15
PIECE: 1-6
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered lava flow, some olivines 
close to fractures and veins are altered
VEINS: occasional sub-horizontal and moderately dipping 
veins, up to 5 mm wide, filled with carbonate and green 
clay
STRUCTURE: massive competent lava, with excellent 
recovery
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U1376A-8R-6
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Hole 330-U1376A-8R Section 6, Top of Section: 73.54 CSF-A (m)
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330-U1376A-8R-6

UNIT: 15
PIECE: 1-8
LITHOLOGY: highly olivine- augite-phyric basalt (highly 
olivine-augite-phyric basalt based on thin section, 8R-6-W, 
136–140 cm #255)
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered lava flow, some olivines 
close to fractures and veins are altered
VEINS: occasional sub-horizontal and moderately dipping 
veins, up to 0.7 mm wide, filled with carbonate, black and 
green clay
STRUCTURE: massive competent lava, with excellent 
recovery
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Hole 330-U1376A-8R Section 7, Top of Section: 74.94 CSF-A (m)
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330-U1376A-8R-7

UNIT: 15
PIECE: 1-7
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered lava flow, some olivines 
close to fractures and veins are altered
VEINS: occasional veins up to 1 mm wide, filled with 
carbonate, green and black clay
STRUCTURE: massive competent lava with excellent 
recovery
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Hole 330-U1376A-8R Section 8, Top of Section: 76.26 CSF-A (m)
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330-U1376A-8R-8

UNIT: 15
PIECE: 1-9
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered lava flow, some olivines 
close to fractures and veins are altered
VEINS: occasional veins up to 1 mm wide, filled with 
carbonate and green clay
STRUCTURE: massive competent lava with excellent 
recovery
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Hole 330-U1376A-9R Section 1, Top of Section: 76.6 CSF-A (m)
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330-U1376A-9R-1

UNIT: 15
PIECE: 1-3
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.3%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered with much fresh glass and 
olivine
VEINS: few horizontal veins, single vertical vein, filled with 
green clay and carbonate
STRUCTURE: rock competency and recovery 
very good
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U1376A-9R-2
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Hole 330-U1376A-9R Section 2, Top of Section: 77.89 CSF-A (m)
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330-U1376A-9R-2

UNIT: 15
PIECE: 1-9
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.3%, filled with green clay
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered with much fresh glass and 
olivine
VEINS: mostly horizontal veins, filled with green clay
STRUCTURE: few sub-horizontal to horizontal fractures, 
rock competency poor to good, 
recovery good
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U1376A-9R-3
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Hole 330-U1376A-9R Section 3, Top of Section: 79.21 CSF-A (m)
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330-U1376A-9R-3

UNIT: 15
PIECE: 1-13
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.3%, filled with green clay
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered with much fresh glass and 
olivine
VEINS: few veins sub-horizontal to sub-vertical, mainly 
filled with black clay
STRUCTURE: fracture, rock competency and recovery 
ranges from poor to good
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U1376A-9R-4
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Hole 330-U1376A-9R Section 4, Top of Section: 80.71 CSF-A (m)
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330-U1376A-9R-4

UNIT: 15
PIECE: 1-10
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.3%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered with much fresh glass and 
olivine
VEINS: very few veins, vertical to sub-vertical, filled with 
green clay
STRUCTURE: rock competency and recovery good
Proc. IODP | Volume 330 58



Site U1376 core descriptions Visual core descriptions

U1376A-9R-5
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Hole 330-U1376A-9R Section 5, Top of Section: 82.1 CSF-A (m)
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330-U1376A-9R-5

UNIT: 15
PIECE: 1-2
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.3%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered with much fresh glass and 
olivine
VEINS: no veins
STRUCTURE: rock competency and recovery poor
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Site U1376 core descriptions Visual core descriptions
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- raw;
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message openfile IMAGES/1376A10R.PDF

330-U1376A-10R-1

UNIT: 15
PIECE: 1-10
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, slightly altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered with much fresh glass and 
olivine
VEINS: few veins with black clay
STRUCTURE: single fracture, rock competency and 
recovery ranges from poor to good
Proc. IODP | Volume 330 60
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Hole 330-U1376A-10R Section 2, Top of Section: 83.79 CSF-A (m)
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message openfile IMAGES/1376A10R.PDF

330-U1376A-10R-2

UNIT: 15
PIECE: 1-3
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, slightly altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered with much fresh glass and 
olivine
VEINS: few sub-horizontal to sub-vertical veins with black 
clay and minor carbonate
STRUCTURE: rock competency and recovery excellent
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Hole 330-U1376A-10R Section 3, Top of Section: 85.03 CSF-A (m)
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message openfile IMAGES/1376A10R.PDF

330-U1376A-10R-3

UNIT: 15
PIECE: 1-2b
LITHOLOGY: highly olivine- augite-phyric basalt (highly 
olivine-augite-phyric basalt based on thin section, 
10R-3-W, 121–124 cm #256)
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, slightly altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered with much fresh glass and 
olivine
VEINS: few horizontal, single sub-vertical veins with black 
clay and minor carbonate
STRUCTURE: rock competency and recovery excellent
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Hole 330-U1376A-11R Section 1, Top of Section: 86.8 CSF-A (m)
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message openfile IMAGES/1376A11R.PDF

330-U1376A-11R-1

UNIT: 15
PIECE: 1-6
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, some olivine adjacent to veins is altered
VEINS: sub-horizontal to sub-vertical veins with carbonate 
and black and green clay
STRUCTURE: two fractures, rock competency good, 
recovery ranges from good to excellent. The white piece 
from 0-5 cm is limestone drilling debris from higher in the 
borehole
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Hole 330-U1376A-11R Section 2, Top of Section: 87.83 CSF-A (m)
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message openfile IMAGES/1376A11R.PDF

330-U1376A-11R-2

UNIT: 15
PIECE: 1
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh,  altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, some olivine adjacent to veins is altered 
VEINS: horizontal and vertical thin carbonate and black 
clay veins
STRUCTURE: rock competency and recovery excellent
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U1376A-11R-3
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Hole 330-U1376A-11R Section 3, Top of Section: 88.63 CSF-A (m)
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message openfile IMAGES/1376A11R.PDF

330-U1376A-11R-3

UNIT: 15
PIECE: 1a-1c
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, some olivine adjacent to veins is altered 
VEINS: horizontal and vertical thin carbonate and black 
clay veins
STRUCTURE: two few sub-horizontal fractures, rock 
competency and recovery excellent
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Hole 330-U1376A-11R Section 4, Top of Section: 89.74 CSF-A (m)
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330-U1376A-11R-4

UNIT: 15
PIECE: 1a-4
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, some olivine adjacent to veins is altered 
VEINS: few horizontal to sub-vertical carbonate and clay 
veins
STRUCTURE: rock competency and recovery ranges 
from poor to good
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U1376A-11R-5
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Hole 330-U1376A-11R Section 5, Top of Section: 91.05 CSF-A (m)
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330-U1376A-11R-5

UNIT: 15
PIECE: 1-6
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, some olivine adjacent to veins is altered 
VEINS: few, mostly vertical carbonate and black clay 
veins
STRUCTURE: rock competency and recovery is good
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Hole 330-U1376A-11R Section 6, Top of Section: 92.58 CSF-A (m)
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330-U1376A-11R-6

UNIT: 15
PIECE: 1-13
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, some olivine adjacent to veins is altered
VEINS: horizontal to sub-vertical carbonate and black clay 
veins
STRUCTURE: rock competency and recovery ranges 
from poor to good
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Hole 330-U1376A-12R Section 1, Top of Section: 96.4 CSF-A (m)
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330-U1376A-12R-1

UNIT: 15
PIECE: 1a-4c
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures and slightly altered in places), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, olivine partially altered to green clay and calcite 
adjacent to veins
VEINS: several thin calcite and green clay veins
STRUCTURE: few horizontal fractures, rock competency 
overall good, recovery good
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330-U1376A-12R-2

UNIT: 15
PIECE: 1a-2
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures and slightly altered in places), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, olivine partially altered to green clay and calcite 
adjacent to veins
VEINS: sub-horizontal to vertical calcite and green clay 
veins
STRUCTURE: single sub-horizontal fracture, rock 
competency and recovery is good
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330-U1376A-12R-3

UNIT: 15
PIECE: 1-8
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures and slightly altered in places), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, olivine partially altered to green clay and calcite 
adjacent to veins
VEINS: few calcite and clay veins
STRUCTURE: rock competency and recovery ranges 
from poor to good
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Hole 330-U1376A-12R Section 4, Top of Section: 100.29 CSF-A (m)
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330-U1376A-12R-4

UNIT: 15
PIECE: 1-7
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures and slightly altered in places), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine, olivine partially altered to green clay and calcite 
adjacent to veins
VEINS: few sub-horizontal to sub-vertical calcite and clay 
veins
STRUCTURE: rock competency and recovery good
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Hole 330-U1376A-12R Section 5, Top of Section: 101.69 CSF-A (m)
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330-U1376A-12R-5

UNIT: 15
PIECE: 1a-1b
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures and slightly altered in places), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: 0.5%
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with the hyaloclastite breccia
ALTERATION: slightly altered basalt with abundant fresh 
olivine; olivine partially altered to green clay and calcite 
adjacent to veins
VEINS: horizontal to sub-vertical calcite and clay veins
STRUCTURE: rock competency and recovery 
very good
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Hole 330-U1376A-13R Section 1, Top of Section: 101.2 CSF-A (m)
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330-U1376A-13R-1

UNIT: 15
PIECE: 1-3d
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near veins 
and slightly altered in places), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with hyaloclastite 
ALTERATION: fresh basalt with abundant fresh olivine; 
olivine partially altered to green clay and calcite adjacent 
to veins
VEINS: occasional veins up to 1 mm wide, filled with 
carbonate and green clay
STRUCTURE: massive competent rock crosscut by veins 
with various orientations. Excellent recovery
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Hole 330-U1376A-13R Section 2, Top of Section: 102.57 CSF-A (m)
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330-U1376A-13R-2

UNIT: 15
PIECE: 1-2
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near veins 
and slightly altered in places), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with hyaloclastite 
ALTERATION: fresh basalt with abundant fresh olivine, 
olivine partially altered to green clay and calcite adjacent 
to veins 
VEINS: occasional veins up to 1mm wide, filled with 
carbonate and clay
STRUCTURE: massive competent rock crosscut by veins 
with various orientations. Excellent recovery
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U1376A-13R-3
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Hole 330-U1376A-13R Section 3, Top of Section: 103.64 CSF-A (m)
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330-U1376A-13R-3

UNIT: 15
PIECE: 1-3d
LITHOLOGY: highly olivine- augite-phyric basalt 
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh, altered near 
fractures and slightly altered in places), 4% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with hyaloclastite 
ALTERATION: fresh basalt with abundant fresh olivine, 
olivine partially altered to green clay and calcite adjacent 
to veins
VEINS: occasional veins up to 1.5mm wide, 
mainly filled with carbonate and clay
STRUCTURE: massive competent rock crosscut by veins 
in various orientations. Excellent recovery
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U1376A-13R-4
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Hole 330-U1376A-13R Section 4, Top of Section: 104.73 CSF-A (m)
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330-U1376A-13R-4

UNIT: 15
PIECE: 1a-1e
LITHOLOGY: highly olivine- augite-phyric basalt (highly 
olivine-augite-phyric basalt based on thin section, 
13R-4-W, 3–5 cm #257)
VOLCANIC DESCRIPTION: lava flow (ISCI 3)
TEXTURE: highly phyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (fresh), 4% augite
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: progressively becomes more massive
LOWER CONTACT: contact with hyaloclastite 
ALTERATION: fresh basalt with abundant fresh olivine, 
olivine partially altered to green clay and calcite adjacent 
to veins
VEINS: between 29 to 45 cm (i.e., close to the lower 
contact of this unit) have numerous carbonate and clay 
veins up to 2mm wide
STRUCTURE: in the upper parts of this section 
(0-32 cm) this unit is massive and competent with 
excellent recovery, although occasionally crosscut by 
veins. Veins become much more numerous towards the 
contact, and the rock becomes more friable, but recovery 
is still excellent. From 43-52 there is an apophysis of 
baked hyaloclastite within the massive unit. The diffuse 
contact with Unit 16 
is approximately at 58cm. 

UNIT: 16
PIECE: 2a-3b
LITHOLOGY: moderately olivine-augite-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: dark greenish gray
PHENOCRYSTS: 5% olivines (completely altered),
1% augite
GROUNDMASS: aphanitic
VESICLES: 0.5% in clasts, filled with carbonate
UPPER CONTACT: baked margin
LOWER CONTACT: baked margin
ALTERATION: moderately to highly altered clasts in 
hyaloclastite, 86-117 cm hyaloclastite with 
fresh glass
VEINS: minor shallowly dipping veins (<0.1 mm wide) 
containing carbonate, some clay and zeolite 
STRUCTURE: moderately soft yet competent 
hyaloclastite containing occasional lava fragments up to 
5cm wide. The hyaloclastite has a wide baked margin 
from ~59 to 91 cm 
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Hole 330-U1376A-14R Section 1, Top of Section: 106.0 CSF-A (m)
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330-U1376A-14R-1

UNIT: 16
PIECE: 1-3
LITHOLOGY: moderately olivine-augite-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled dark green brownish gray
PHENOCRYSTS: 5% olivines (completely altered), 
1% augite
GROUNDMASS: aphanitic
VESICLES: 0.5% in clasts, filled with carbonate
UPPER CONTACT: baked margin
LOWER CONTACT: in Piece 6b, Section 14R-2A
ALTERATION: Pieces 2a and 2b are slightly to moderately 
altered with much fresh olivine; remained of section is 
highly variable with dark, highly altered matrix that 
contains fragments of fresh glass and moderately altered 
clasts
VEINS: few calcite veins in breccia and in breccia clasts
STRUCTURE: rock competency and recovery ranges 
from good to very good
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U1376A-14R-2
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330-U1376A-14R-2

UNIT: 16
PIECE: 1-6a
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled dark green brownish gray
PHENOCRYSTS: 5% olivines (completely altered), 
1% augite
GROUNDMASS: aphanitic
VESICLES: 0.5% in clasts, filled with carbonate
UPPER CONTACT: baked margin
LOWER CONTACT: in Piece 6b, Section 14R-2A
ALTERATION: highly variable with dark, highly altered 
matrix that contains fragments of fresh glass and 
moderately altered clasts
VEINS: several subhorizontal calcite veins
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good

UNIT: 17
PIECE: 6b-e
LITHOLOGY: highly olivine-augite-phyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet 
(ISCI 3)
TEXTURE: highly porphyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (slightly altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: in Piece 6b Section 14R-2A 
LOWER CONTACT: intrusive contact of Unit 18
ALTERATION: moderately altered but significant fresh 
olivine is present
VEINS: thick calcite veins and vein networks
STRUCTURE: rock is fractured, rock competency and 
recovery poor to good
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U1376A-14R-3
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330-U1376A-14R-3

UNIT: 17
PIECE: 1-4
LITHOLOGY: highly olivine-augite-phyric basalt (highly 
olivine-augite-phyric basalt based on thin section, 
14R-3-W, 84–86 cm #258)
VOLCANIC DESCRIPTION: intrusive sheet 
(ISCI 3)
TEXTURE: highly porphyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (slightly altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: in Piece 6b, Section 14R-2A 
LOWER CONTACT: intrusive contact of Unit 18
ALTERATION: slightly altered with much fresh olivine
VEINS: numerous mostly horizontal to 
sub-horizontal calcite and clay veins
STRUCTURE: fractured, recovery is good
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U1376A-14R-4
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330-U1376A-14R-4

UNIT: 17
PIECE: 1-1e
LITHOLOGY: highly olivine-augite-phyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet 
(ISCI 3)
TEXTURE: highly porphyric
COLOR: medium gray
PHENOCRYSTS: 10% olivine (mdoerately altered), 
2% augite (fresh)
GROUNDMASS: fine grained
VESICLES: none
UPPER CONTACT: in Piece 6b, Section 14R-2A 
LOWER CONTACT: intrusive contact of Unit 18
ALTERATION: moderately altered with most olivines 
altered to green clay, Fe-oxides and calcite
VEINS: numerous horizontal calcite veins and vein 
networks
STRUCTURE: rock competency and recovery 
very good

UNIT: 18
PIECE: 1e
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet 
(ISCI 1)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 20% in bands parallel to margin
UPPER CONTACT: in Piece 6b, Section 14R-2A 
LOWER CONTACT: intrusive contact
ALTERATION: mixture of moderately altered clasts with 
black matrix; matrix contains black clay with abundant 
fragments of fresh glass
VEINS: none
STRUCTURE: fractured, rock competency poor

UNIT: 19
PIECE: 1e-6
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled dark green brownish gray
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 0.5% in clasts, filled with carbonate
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: mixture of moderately altered clasts with 
black matrix; matrix contains black clay with abundant 
fragments of fresh glass
VEINS: few calcite and black clay vein networks
STRUCTURE: rock competency and recovery poor
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330-U1376A-15R-1

UNIT: 19
PIECE: 1-12
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled dark green brownish gray
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 0.5% in clasts
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: moderately altered clasts in dark matrix, 
matrix contains abundant fresh glass
VEINS: calcite veins and vein networks in breccia and 
clasts
STRUCTURE: breccia, rock competency and recovery 
poor
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U1376A-15R-2
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330-U1376A-15R-2

UNIT: 20
PIECE: 1-2
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section, 15R-2-W, 37–39 cm #259)
VOLCANIC DESCRIPTION: intrusive sheet (ISCI 3)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 20%, in bands parallel to margin
UPPER CONTACT: not recovered
LOWER CONTACT: intrusive contact
ALTERATION: moderately altered
VEINS: numerous calcite and clay veins and vein 
networks, especially in intrusive sheet
STRUCTURE: intrusion is highly fractured, rock 
competency poor, recovery good

UNIT: 21
PIECE: 2-4
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled dark green brownish gray
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 0.5% in clasts
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: moderately altered clasts in dark matrix, 
matrix contains abundant fresh glass
VEINS: calcite and clay vein networks in clasts
STRUCTURE: breccia, rock competency and recovery 
very good
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330-U1376A-15R-3

UNIT: 21
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite (moderately olivine-phyric basalt based on 
thin section, 15R-3-W, 41–44 cm #260)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled dark green brownish gray
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 0.5% in clasts
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: moderately altered clasts in dark matrix, 
matrix contains abundant fresh glass
VEINS: few calcite and black clay veins, majority in clasts
STRUCTURE: breccia, recovery and competency very 
good
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330-U1376A-15R-4

UNIT: 21
PIECE: 1-3
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled dark green brownish gray
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 0.5% in clasts
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: moderately altered clasts in dark matrix, 
matrix contains abundant fresh glass
VEINS: few horizontal calcite veins
STRUCTURE: breccia, rock competency and recovery 
very good
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330-U1376A-16R-1

UNIT: 21
PIECE: 1-5c
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (pervasively altered)
GROUNDMASS: aphanitic
VESICLES: 5% 
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: breccias with moderately altered clasts and 
dark matrix with abundant fresh glass
VEINS: few sub-vertical to sub-horizontal calcite veins
STRUCTURE: breccia, rock competency and recovery is 
good
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330-U1376A-16R-2

UNIT: 21
PIECE: 1-2b
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite (moderately olivine-phyric basalt based on 
thin section, 16R-2-W, 7–10 cm #261)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (pervasively altered)
GROUNDMASS: aphanitic
VESICLES: 5% 
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: breccias with moderately altered clasts and 
dark matrix with abundant fresh glass
VEINS: few calcite veins, mostly in clasts
STRUCTURE: partly fractured, rock competency and 
recovery very good
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330-U1376A-16R-3

UNIT: 21
PIECE: 1-3b
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (pervasively altered)
GROUNDMASS: aphanitic
VESICLES: 5% 
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: breccias with moderately altered clasts and 
dark matrix with abundant fresh glass; Piece 3a is slightly 
altered with some fresh olivine
VEINS: few calcite veins in clasts, several horizontal and a 
single vertical vein in large clast
STRUCTURE: breccia, rock competency and recovery 
excellent
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330-U1376A-16R-4

UNIT: 21
PIECE: 1-8
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (pervasively altered)
GROUNDMASS: aphanitic
VESICLES: 5% 
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: breccias with moderately altered clasts and 
dark matrix with abundant fresh glass
VEINS: several calcite veins in clasts, few extend into 
breccia
STRUCTURE: breccia, rock competency and recovery 
overall good
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U1376A-16R-5
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330-U1376A-16R-5

UNIT: 21
PIECE: 1-5b
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (pervasively altered)
GROUNDMASS: aphanitic
VESICLES: 7% 
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: breccias with moderately altered clasts and 
dark matrix with abundant fresh glass
VEINS: several calcite veins in breccia, sub-vertical to 
sub-horizontal
STRUCTURE: breccia, rock competency and recovery 
very good
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330-U1376A-16R-6

UNIT: 21
PIECE: 1-15
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (pervasively altered)
GROUNDMASS: aphanitic
VESICLES: 7% 
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: breccias with moderately altered clasts and 
dark matrix with abundant fresh glass
VEINS: several calcite veins also in breccia
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good
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330-U1376A-16R-7

UNIT: 21
PIECE: 1-11
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (pervasively altered)
GROUNDMASS: aphanitic
VESICLES: 15% 
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: breccias with moderately altered clasts and 
dark slightly altered matrix with abundant fresh glass
VEINS: three single calcite veins in breccia
STRUCTURE: rock competency good, recovery good
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330-U1376A-17R-1

UNIT: 21
PIECE: 1-7
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite (aphyric basalt glass based on thin section, 
17R-1-W, 140–143 cm #262)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 5%, partly filled with white clay and a blue 
coating
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: slightly altered hyaloclastite, olivine is 
completely altered to green clay and minor carbonate
VEINS: two steeply dipping carbonate veins 
1-2 mm wide
STRUCTURE: competent hyaloclastite with excellent 
recovery
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U1376A-17R-2
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330-U1376A-17R-2

UNIT: 21
PIECE: 1-12
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 5%, partly filled with white clay and a blue 
coating
UPPER CONTACT: intrusive contact
LOWER CONTACT: not recovered
ALTERATION: moderately altered hyaloclastite, olivine is 
altered to green clay and carbonate
VEINS: two steeply dipping carbonate veins 
3-5 mm wide
STRUCTURE: competent hyaloclastite with several 
broken pieces recovered

UNIT: 22
PIECE: 13-18
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: small lava flow or 
lava lobe (ISCI 1)
TEXTURE: aphyric
COLOR: medium gray 
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 15% (uneven distribution), partly filled with 
white clay and a blue coating
UPPER CONTACT: not recovered
LOWER CONTACT: contact with hyaloclastite
ALTERATION: moderately altered light gray clast
VEINS: two steeply dipping veins 3-0.5 mm wide, 
containing carbonate and clay
STRUCTURE: competent vesicular rock, but with 
generally poor recovery

UNIT: 23
PIECE: 18
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 5%, partly filled with white clay and a blue 
coating
UPPER CONTACT: contact with vesicular basalt
LOWER CONTACT: contact with vesicular basalt
ALTERATION: moderately altered hyaloclastite, olivine is 
altered to green clay and carbonate
VEINS: none
STRUCTURE: a very short interval of competent 
hyaloclastite recovered in this section
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330-U1376A-17R-3

UNIT: 23
PIECE: 1-4
LITHOLOGY: moderately olivine-phyric basalt 
hyaloclastite
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: moderately phyric
COLOR: mottled green gray black
PHENOCRYSTS: 3% olivines (completely altered)
GROUNDMASS: aphanitic
VESICLES: 5%, partly filled with white clay and a blue 
coating
UPPER CONTACT: contact with vesicular basalt
LOWER CONTACT: contact with vesicular basalt
ALTERATION: moderately altered hyaloclastite, olivine is 
altered to green clay and carbonate
VEINS: none
STRUCTURE: hyaloclastite with good to poor recovery

UNIT: 24
PIECE:4-19
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section, 17R-3-W, 125–128 cm #263)
VOLCANIC DESCRIPTION: small lava flow or 
lava lobe (ISCI 2)
TEXTURE: aphyric
COLOR: medium gray 
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 15% (uneven distribution), partly filled with 
white clay and a blue coating
UPPER CONTACT: contact with hyaloclastite
LOWER CONTACT: change in lithology
ALTERATION: moderately altered clast
VEINS: a single 0.3 mm wide steeply dipping vein, filled 
with green clay and carbonate
STRUCTURE: competent vesicular rock, but with 
generally fragmented recovery
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Site U1376 core descriptions Visual core descriptions
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330-U1376A-17R-4

UNIT: 24
PIECE:1-5
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: small lava flow or lava lobe 
(ISCI 2)
TEXTURE: aphyric
COLOR: medium gray 
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 15% (uneven distribution), partly filled with 
white clay, zeolite and a blue coating
UPPER CONTACT: contact with hyaloclastite
LOWER CONTACT: change in lithology
ALTERATION: moderately altered, with a glassy altered 
patch at (1-6 cm)
VEINS: none
STRUCTURE: competent vesicular rock, but with 
generally poor recovery 

UNIT: 25
PIECE: 6
LITHOLOGY: sparsely olivine-phyric basalt 
VOLCANIC DESCRIPTION: small lava flow or lava lobe
TEXTURE: sparsely phyric
COLOR: medium gray 
PHENOCRYSTS: 1% olivine (completely altered)
GROUNDMASS: fine grained
VESICLES: 0.5%, filled with carbonate and green clay
UPPER CONTACT: change in lithology
LOWER CONTACT: not recovered
ALTERATION: moderately altered basalt
VEINS: branched 1mm wide carbonate vein 
STRUCTURE: competent rock, but with poor recovery
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Site U1376 core descriptions Visual core descriptions

U1376A-18R-1
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330-U1376A-18R-1

UNIT: 26
PIECE: 1-13
LITHOLOGY: heterolithic highly olivine-phyric to aphyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: clasts aphyric to highly phyric
COLOR: mottled green brownish gray
PHENOCRYSTS: 0-30% olivine (completely altered)
GROUNDMASS: glassy in hyaloclastite – fine grained in 
clasts
VESICLES: 10% in clasts, partly filled with white clay, 
carbonate and a blue coating
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: highly altered greenish gray, olivine is 
completely altered to green clay and carbonate
VEINS: occasional carbonate veins up to 0.5 mm wide
STRUCTURE: fragmented rock with extremely poor 
recovery (note that a piece of rock was stuck in the core 
catcher, preventing the intake of more material during 
drilling of this core)

UNIT: 27
PIECE: 13-16
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: small lava flow or lava lobe
TEXTURE: aphyric
COLOR: medium gray 
PHENOCRYSTS: none
GROUNDMASS: fine grained
VESICLES: 5%, partly filled with white clay and a blue 
coating
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered 
VEINS: none
STRUCTURE: competent vesicular rock, but with 
generally poor recovery
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Site U1376 core descriptions Visual core descriptions

U1376A-19R-1
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330-U1376A-19R-1

UNIT: 28
PIECE:1-15
LITHOLOGY: moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia, 
hyaloclastite
TEXTURE: moderately phyric
COLOR: mottled green brownish gray
PHENOCRYSTS: 3% olivine (completely altered)
GROUNDMASS: aphanitic
VESICLES: 20% in clasts, partly filled with carbonate, 
green clay and a blue coating
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered, glass is partly fresh; 
olivine is altered to green clay
VEINS: occasional veins 0.1 to 2 mm wide, filled with 
carbonate and green clay
STRUCTURE: relatively soft rock with good to poor 
recovery

UNIT: 29
PIECE: 15-16
LITHOLOGY: aphyric to highly olivine-phyric basalt 
(sparsely olivine-phyric basalt based on thin section, 
19R-1-W, 93–95 cm #264)
VOLCANIC DESCRIPTION: small lava flow or lava lobe 
(ISCI 3)
TEXTURE: aphyric to highly phyric
COLOR: medium gray 
PHENOCRYSTS: 0-2% olivine (some are fresh)
GROUNDMASS: fine grained
VESICLES: none 
UPPER CONTACT: not recovered
LOWER CONTACT: contact with hyaloclastite
ALTERATION: slightly altered; olivine is altered to green 
clay
VEINS: occasional straight and curved veins up 
to 1mm wide, filled with carbonate and green clay
STRUCTURE: competent rock with good recovery
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Site U1376 core descriptions Visual core descriptions

U1376A-19R-2
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330-U1376A-19R-2

UNIT: 29
PIECE: 1-7
LITHOLOGY: aphyric to highly olivine-phyric basalt 
VOLCANIC DESCRIPTION: small lava flow or lava lobe 
(ISCI 3)
TEXTURE: aphyric to highly phyric
COLOR: medium gray 
PHENOCRYSTS: very variable from none to 20% olivine 
(interval from 28-65 cm; moderately altered to fresh)
GROUNDMASS: fine grained
VESICLES: none 
UPPER CONTACT: not recovered
LOWER CONTACT: contact with hyaloclastite
ALTERATION: slightly altered, olivine is altered to green 
and black clay
VEINS: several veins up to 8 mm wide, becoming more 
numerous towards the unit base, veins are filled with 
carbonate, green and black clay and pyrite (between 
72-86 cm). 
STRUCTURE: competent rock with good to excellent 
recovery, despite several veins that crosscut the core at a 
variety of different orientations

UNIT: 30
PIECE: 8-10
LITHOLOGY: heterolithic aphyric and highly olivine-phyric 
basalt breccia 
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphyric to highly phyric
COLOR: mottled dark green gray
PHENOCRYSTS: none to >15% olivine (altered)
GROUNDMASS: glassy (fine grained clasts)
VESICLES: none 
UPPER CONTACT: contact with massive basalt
LOWER CONTACT: not recovered
ALTERATION: highly altered hyaloclastite, clay in the 
matrix
VEINS: three veins containing, filled with carbonate and 
green clay; the biggest vein (5 mm wide) is located near 
the contact with Unit 29
STRUCTURE: relatively soft rock with fragmented 
recovery
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Site U1376 core descriptions Visual core descriptions

U1376A-19R-3
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330-U1376A-19R-3

UNIT: 30
PIECE: 1-3
LITHOLOGY: heterolithic aphyric and highly olivine-phyric 
basalt breccia 
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphyric to highly phyric
COLOR: mottled dark green gray
PHENOCRYSTS: none to >15% olivine (altered)
GROUNDMASS: glassy (fine grained in clasts)
VESICLES: none 
UPPER CONTACT: contact with massive basalt
LOWER CONTACT: not recovered
ALTERATION: highly altered, some clasts are completely 
altered; olivine is completely altered to green clay
VEINS: occasional shallowly dipping veins up to 2 mm 
wide, filled by carbonate
STRUCTURE: the matrix material in this unit is relatively 
soft, but has good to excellent recovery
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Site U1376 core descriptions Visual core descriptions

U1376A-20R-1
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330-U1376A-20R-1

UNIT: 30
PIECE: 1-11
LITHOLOGY: heterolithic aphyric and highly olivine-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphanitic
COLOR: mottled dark green gray
PHENOCRYSTS: variable in clasts none (clasts type 2 
and 3) to > 15% olivines (clasts 1 and 4)
GROUNDMASS: aphanitic to fine grained
VESICLES: variable in clasts, none (clasts 1 and 2) to 
20% (clasts 3 and 4), filled with carbonate
UPPER CONTACT: contact with massive basalt
LOWER CONTACT: not recovered
ALTERATION: section is mostly highly altered matrix, but 
contains some moderately altered to highly altered clasts, 
olivine is completely altered to green clay
VEINS: numerous horizontal to sub-horizontal calcite 
veins
STRUCTURE: breccia, with good competency and 
recovery on the top but poor on the bottom
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Site U1376 core descriptions Visual core descriptions

U1376A-20R-2
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330-U1376A-20R-2

UNIT: 30
PIECE: 1-4
LITHOLOGY: heterolithic aphyric and highly olivine-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphanitic
COLOR: mottled dark green gray
PHENOCRYSTS: variable in clasts none (clasts type 2 
and 3) to > 15% olivines (clasts 1 and 4)
GROUNDMASS: aphanitic to fine grained
VESICLES: variable in clasts, none (clasts 1 and 2) to 
20% (clasts 3 and 4), filled with carbonate
UPPER CONTACT: contact with massive basalt
LOWER CONTACT: not recovered
ALTERATION: section is predominantly highly altered 
matrix with small percentage of fresh glass, contains 
some moderately altered to highly altered clasts
VEINS: numerous horizontal to sub-horizontal calcite 
veins
STRUCTURE: breccia, rock competency and recovery 
good
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U1376A-20R-3
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330-U1376A-20R-3

UNIT: 30
PIECE: 1-11
LITHOLOGY: heterolithic aphyric and highly olivine-phyric 
basalt breccia (aphyric basalt based on thin section, 
20R-3-W, 47–50 cm #265)
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphanitic
COLOR: mottled dark green gray
PHENOCRYSTS: variable in clasts none (clasts type 2 
and 3) to > 15% olivines (clasts 1 and 4)
GROUNDMASS: aphanitic to fine grained
VESICLES: variable in clasts, none (clasts 1 and 2) to 
20% (clasts 3 and 4), filled with carbonate and green clay
UPPER CONTACT: contact with massive basalt
LOWER CONTACT: not recovered
ALTERATION: section is predominantly highly altered 
matrix with small percentage of fresh glass, contains 
some moderately altered to highly altered clasts
VEINS: horizontal to sub-horizontal calcite veins
STRUCTURE: breccia, rock competency and recovery is 
good
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Site U1376 core descriptions Visual core descriptions
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330-U1376A-20R-4

UNIT: 30
PIECE: 1-14
LITHOLOGY: heterolithic aphyric and highly olivine-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphyric 
COLOR: mottled dark green gray
PHENOCRYSTS: variable in clasts none (clasts type 2 
and 3) to > 15% olivines (clasts 1 and 4)
GROUNDMASS: aphanitic to fine grained
VESICLES: variable in clasts, none (clasts 1 and 2) to 
20% (clasts 3 and 4), mainly filled with carbonates and 
few green clay
UPPER CONTACT: contact with massive basalt
LOWER CONTACT: not recovered
ALTERATION: section is predominantly moderately 
altered clasts in subordinate amount of highly altered 
black matrix
VEINS: horizontal to sub-vertical calcite veins and vein 
networks
STRUCTURE: breccia, rock competency and recovery 
ranges from poor to good
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U1376A-20R-5
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330-U1376A-20R-5

UNIT: 30
PIECE: 1-4
LITHOLOGY: heterolithic aphyric and highly olivine-phyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphyric
COLOR: mottled dark green gray
PHENOCRYSTS: variable in clasts none (clasts type 2 
and 3) to > 15% olivines (clasts 1 and 4)
GROUNDMASS: aphanitic to fine grained
VESICLES: variable in clasts, none (clasts 1 and 2) to 
20% (clasts 3 and 4), mostly filled with carbonates
UPPER CONTACT: contact with massive basalt
LOWER CONTACT: not recovered
ALTERATION: section is predominantly moderately 
altered clasts in subordinate amount of highly altered 
black matrix
VEINS: numerous horizontal veins and vein networks
STRUCTURE: breccia, rock competency and recovery 
good
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Site U1376 core descriptions Visual core descriptions

U1376A-21R-1
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330-U1376A-21R-1

UNIT: 30
PIECE: 1-9
LITHOLOGY: heterolithic highly olivine-phyric and aphyric 
basalt breccia (highly olivine-phyric basalt based on thin 
section, 21R-1-W, 41–44 cm #266)
VOLCANIC DESCRIPTION: volcanic breccia 
TEXTURE: aphyric
COLOR: mottled dark green gray
PHENOCRYSTS: variable in clasts: none (clasts type 2 
and 3) to > 15% olivines (clasts 1 and 4)
GROUNDMASS: aphanitic to fine grained
VESICLES: variable in clasts, none (clasts 1 and 2) to 
20% (clasts 3 and 4), filled with carbonates (50%) and 
green clay (50%)
UPPER CONTACT: contact with massive basalt
LOWER CONTACT: not recovered
ALTERATION: dominantly moderately olivine phyric basalt 
with some fresh olivine, subordinate amount of black 
matrix that contains some fresh glass
VEINS: mostly horizontal, few vertical calcite veins
STRUCTURE: several pieces are fractured, rock 
competency and recovery ranges from poor to good
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U1376A-21R-2
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330-U1376A-21R-2

UNIT: 30
PIECE: 1-5
LITHOLOGY: heterolithic highly olivine-phyric and aphyric 
basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: aphyric
COLOR: mottled dark green gray
PHENOCRYSTS: variable in clasts: none (clasts type 2 
and 3) to > 15% olivines (clasts 1 and 4)
GROUNDMASS: aphanitic to fine grained
VESICLES: variable in clasts, none (clasts 1 and 2) to 
20% (clasts 3 and 4), filled with carbonates
UPPER CONTACT: contact with massive basalt breccia
LOWER CONTACT: not recovered
ALTERATION: piece 2 is mostly a moderately olivine 
phyric basalt with some fresh olivine; remainder is mostly 
black matrix that contains some fresh glass
VEINS: few calcite veins in breccia, several veins in single 
clast
STRUCTURE: fractures in type 2 clast on top, otherwise 
rock competency and recovery is very good

UNIT: 31
PIECE: 6-8
LITHOLOGY: aphric vesiculated basalt
VOLCANIC DESCRIPTION: lava lobe or small lava flow 
(ISCI 1)
TEXTURE: aphyric 
COLOR: medium gray with white and blue specks
PHENOCRYSTS: none 
GROUNDMASS: fine grained
VESICLES: 10%, filled with bluish gray clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered
VEINS: none
STRUCTURE: rock competency and recovery good
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U1376A-21R-3
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330-U1376A-21R-3

UNIT: 31
PIECE: 1-5
LITHOLOGY: aphyric vesiculated basalt
VOLCANIC DESCRIPTION: lava lobe or small lava flow 
(ISCI 1)
TEXTURE: aphyric 
COLOR: medium gray with white and blue specks
PHENOCRYSTS: none 
GROUNDMASS: fine grained
VESICLES: 10%, filled with bluish gray clay
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: moderately altered
VEINS: few horizontal calcite veins
STRUCTURE: rock competency and recovery good

UNIT: 32
PIECE: 6-10
LITHOLOGY:highly olivine-phyric  basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled black green gray
PHENOCRYSTS: 10% olivine
GROUNDMASS: aphanitic 
VESICLES: 3%, totally filled with carbonates
UPPER CONTACT: not recovered
LOWER CONTACT: slightly irregular contact 
along broken vesicles of Unit 33
ALTERATION: black matrix with some fresh glass; also 
contains basaltic clasts, some with fresh olivine
VEINS: several sub-horizontal calcite veins and vein 
networks
STRUCTURE: breccia, rock competency and recovery 
good
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U1376A-21R-4
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330-U1376A-21R-4

UNIT: 32
PIECE: 1-3a
LITHOLOGY:highly olivine-phyric  basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia
TEXTURE: highly phyric
COLOR: mottled black green gray
PHENOCRYSTS: 10% olivine
GROUNDMASS: aphanitic 
VESICLES: 3%, mostly filled with green clay (90%) and 
carbonates (10%)
UPPER CONTACT: not recovered
LOWER CONTACT: slightly irregular contact along broken 
vesicles of Unit 33
ALTERATION: black matrix with some fresh glass, also 
contains basaltic clasts
VEINS: two sub-vertical calcite veins
STRUCTURE: rock competency and recovery 
very good

UNIT: 33
PIECE: 3a-7
LITHOLOGY:highly olivine-phyric  basalt 
VOLCANIC DESCRIPTION: lava lobe or small lava flow 
(ISCI 2)
TEXTURE: highly phyric
COLOR: speckled dark gray green
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained 
VESICLES: 5%, mostly filled with carbonates (95%) and 
green clay (5%)
UPPER CONTACT: slightly irregular contact along broken 
vesicles 
LOWER CONTACT: not recovered
ALTERATION: moderately altered but Pieces 5-7 contain 
some fresh olivine
VEINS: a set of sub-vertical calcite veins
STRUCTURE: rock competency and recovery good
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U1376A-21R-5
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UNIT: 33
PIECE: 1-4
LITHOLOGY: highly olivine-phyric  basalt 
VOLCANIC DESCRIPTION: lava lobe or small lava flow 
(ISCI 2)
TEXTURE: highly phyric
COLOR: speckled dark gray green
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained 
VESICLES: 5%-25%, filled with carbonates and black clay
UPPER CONTACT: slightly irregular contact along broken 
vesicles 
LOWER CONTACT: not recovered
ALTERATION: moderately altered but piece 1 contains 
some fresh olivine
VEINS: numerous, mostly horizontal 1-4 mm wide calcite 
veins
STRUCTURE: rock competency and recovery range from 
very good to poor

UNIT: 34
PIECE: 5-7
LITHOLOGY: heterolithic highly olivine-phyric, aphyric 
and sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled black green gray
PHENOCRYSTS: 15% olivine (3 clasts are aphyric)
GROUNDMASS: fine grained
VESICLES: 5%, not filled
UPPER CONTACT: not recovered
LOWER CONTACT: irregular contact: along broken 
vesicles
ALTERATION: moderately altered but end of Piece 7 has 
fresh glass
VEINS: single non-oriented calcite vein in clast
STRUCTURE: rock competency and recovery poor
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U1376A-22R-1
Core Photo
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330-U1376A-22R-1

UNIT: 34
PIECE: 1-7
LITHOLOGY: heterolithic highly olivine-phyric, aphyric 
and sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled black green gray
PHENOCRYSTS: 15% olivine (3 clasts are aphyric)
GROUNDMASS: fine grained
VESICLES: 5%, filled with carbonate and green clay
UPPER CONTACT: not recovered
LOWER CONTACT: irregular contact: along broken 
vesicles
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: numerous veins and vein networks from 0.1 mm 
to 6 mm, filled with carbonate
STRUCTURE: breccia, rock competency and recovery 
from good to very good
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U1376A-22R-2
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330-U1376A-22R-2

UNIT: 34
PIECE: 1-5a
LITHOLOGY: heterolithic highly olivine-phyric, aphyric 
and sparsely olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled black green gray
PHENOCRYSTS: 15% olivine (2 clasts are sparsely 
olivine-phyric)
GROUNDMASS: fine grained
VESICLES: 5%, filled with carbonate and green clay
UPPER CONTACT: not recovered
LOWER CONTACT: irregular contact: along broken 
vesicles
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: single vein network in clast, filled with carbonate
STRUCTURE: rock competency and recovery ranges 
from poor to good

UNIT: 35
PIECE: 5a-5c
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: lava lobe or small lava flow 
(ISCI 1)
TEXTURE: aphyric
COLOR: medium gray
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 10%, filled with carbonate, green clay and a 
blue coating
UPPER CONTACT: slightly irregular contact along broken 
vesicles 
LOWER CONTACT: slightly irregular contact along broken 
vesicles
ALTERATION: moderately altered
VEINS: several sub-horizontal veins, filled with carbonate 
and green clay
STRUCTURE:  rock competency and recovery ranges 
from poor to good

UNIT: 36
PIECE: 5c-13
LITHOLOGY: heterolithic highly olivine-phyric, aphyric 
and moderately olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: volcanic breccia with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled gray white black
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained 
VESICLES: 7%, filled with green clay and a blue coating 
UPPER CONTACT: slightly irregular contact along broken 
vesicles 
LOWER CONTACT: slightly irregular contact along broken 
vesicles
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: several sub-vertical veins, filled with carbonate
STRUCTURE: breccia, rock competency and recovery 
very good
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U1376A-22R-3
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330-U1376A-22R-3

UNIT: 36
PIECE: 1
LITHOLOGY: highly olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: heterolithic volcanic breccia 
with hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled gray white black
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained 
VESICLES: 7%, filled with zeolite and a blue coating
UPPER CONTACT: slightly irregular contact along broken 
vesicles 
LOWER CONTACT: slightly irregular contact along broken 
vesicles
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: three calcite veins
STRUCTURE: breccia, rock competency and recovery 
very good

UNIT: 37
PIECE: 1-5
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: lava lobe or lava fragment 
(ISCI 1)
TEXTURE: aphyric
COLOR: gray with specks of white and blue
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 25%, filled with carbonate, zeolite and a blue 
coating
UPPER CONTACT: slightly irregular contact along broken 
vesicles 
LOWER CONTACT: slightly irregular contact along broken 
vesicles
ALTERATION: moderately altered
VEINS: two horizontal veins, filled with carbonate
STRUCTURE: rock competency and recovery very good

UNIT: 38
PIECE: 5-6a
LITHOLOGY: highly olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: black and gray with specks of white and blue
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained
VESICLES: 1%, filled with carbonate, zeolite and green 
clay
UPPER CONTACT: slightly irregular contact along broken 
vesicles of Unit 37
LOWER CONTACT: chilled margin of Unit 39
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: few vein networks one parallel to chilled contact, 
filled with carbonate and clay
STRUCTURE: rock competency and recovery excellent

UNIT: 39
PIECE: 6a-6b
LITHOLOGY: moderately olivine-phyric basalt 
VOLCANIC DESCRIPTION: lava lobe or lava fragment 
(ISCI 1)
TEXTURE: moderately phyric
COLOR: medium gray with white, blue, and green specks, 
and black streak
PHENOCRYSTS: 7% olivine
GROUNDMASS: fine grained 
VESICLES: 10%, filled with carbonate and green clay
UPPER CONTACT: chilled margin 
LOWER CONTACT: irregular contact along broken 
vesicles
ALTERATION: moderately altered
VEINS: numerous sub-vertical to vertical veins and vein 
networks, filled with carbonate
STRUCTURE: rock competency and recovery excellent
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Proc. IODP | Volume 330
330-U1376A-22R-3 (continued)

UNIT: 40
PIECE: 6b
LITHOLOGY: highly olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled black gray white
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained
VESICLES: 10%, filled with carbonate
UPPER CONTACT: irregular contact along broken 
vesicles
LOWER CONTACT: glassy margin of Unit 41
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: single carbonate vein
STRUCTURE: rock competency and recovery excellent
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U1376A-22R-4
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330-U1376A-22R-4

UNIT: 40
PIECE: 1-12
LITHOLOGY: highly olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled black gray white
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained
VESICLES: 10%, filled with carbonate, zeolite and clay
UPPER CONTACT: irregular contact along broken 
vesicles
LOWER CONTACT: glassy margin of Unit 41
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: numerous veins and networks up to 5 mm wide, 
filled with carbonate
STRUCTURE: good recovery
Proc. IODP | Volume 330 115



Site U1376 core descriptions Visual core descriptions

U1376A-22R-5
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330-U1376A-22R-5

UNIT: 40
PIECE: 1-9
LITHOLOGY: highly olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled black gray white
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained
VESICLES: 10%, filled with carbonate, zeolite and clay
UPPER CONTACT: irregular contact along broken 
vesicles
LOWER CONTACT: glassy margin of Unit 41
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: numerous, sub-horizontal to sub-vertical veins up 
to 10 mm wide, filled with carbonate
STRUCTURE: breccia, rock competency and recovery 
good despite numerous veins
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U1376A-22R-6
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330-U1376A-22R-6

UNIT: 40
PIECE: 1
LITHOLOGY: highly olivine-phyric basalt breccia
VOLCANIC DESCRIPTION: fragmented lava with 
hyaloclastite matrix
TEXTURE: highly phyric
COLOR: mottled black gray white
PHENOCRYSTS: 15% olivine
GROUNDMASS: fine grained
VESICLES: 10%, filled with carbonate, zeolite and clay 
UPPER CONTACT: irregular contact along broken 
vesicles
LOWER CONTACT: glassy margin of Unit 41
ALTERATION: moderately altered clasts in dark matrix; 
matrix contains some fresh glass; olivine is altered to 
green clay and calcite
VEINS: vein network with veinlets up to 1 mm wide, filled 
with carbonate
STRUCTURE: hyaloclastite with good recovery. A very 
thin (<1 cm) baked margin next to the steeply dipping 
sheet intrusion

UNIT: 41
PIECE: 2-13
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet (ISCI 3)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 5%, filled with zeolite and clay
UPPER CONTACT: glassy margin 
LOWER CONTACT: not recovered
ALTERATION: slightly altered gray intrusive sheet
VEINS: numerous sub-vertical to sub-horizontal veins up 
to 5 mm wide, filled with carbonate and clay
STRUCTURE: intrusive sheet with steeply dipping chilled 
contact with Unit 40, most veins and vesicle bands are 
sub-vertical, indicating direction of magma flo, competent 
rock with good recovery, despite numerous small veins
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U1376A-23R-1
Core Photo
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330-U1376A-23R-1

UNIT: 41
PIECE: 1-14
LITHOLOGY: aphyric basalt (aphyric basalt based on thin 
section, 23R-1-W, 98–102 cm #268)
VOLCANIC DESCRIPTION: intrusive sheet (ISCI 3)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 0.5%, partly filled with carbonate and zeolite
UPPER CONTACT: glassy margin 
LOWER CONTACT: not recovered
ALTERATION: slightly altered 
VEINS: numerous small (typically 0.1-0.2 mm wide) 
sub-vertical veins crosscut by sub-horizontal veins, filled 
by carbonate and zeolite
STRUCTURE: intrusive sheet with mostly sub-vertical 
structures (veins and vesicle bands) indicating flow 
direction, excellent to fragmented recovery
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U1376A-23R-2
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330-U1376A-23R-2

UNIT: 41
PIECE: 1-11
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet (ISCI 3)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 0.5%, partly filled with carbonate, zeolite and 
a blue coating
UPPER CONTACT: glassy margin 
LOWER CONTACT: not recovered
ALTERATION: slightly altered
VEINS: numerous small (typically 0.1-0.2 mm wide, 
although up to 2 mm in places) sub-vertical veins crosscut 
by sub-horizontal veins, filled by carbonate and zeolite
STRUCTURE: intrusive sheet with mostly sub-vertical 
structures (veins and vesicle bands) indicating flow 
direction. The interval from 38 to 48 cm has the most 
intense concentration, and the rock has an auto-
brecciated texture. Excellent to fragmented recovery
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330-U1376A-23R-3

UNIT: 41
PIECE: 1-9
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet (ISCI 3)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 0.5%, partly filled with carbonate, zeolite and 
a blue coating
UPPER CONTACT: glassy margin 
LOWER CONTACT: not recovered
ALTERATION: slightly altered
VEINS: numerous small (typically 0.1-0.2 mm wide, 
although with a maximum of 2 mm) sub-vertical veins 
crosscut by sub-horizontal veins, filled by carbonate and 
zeolite
STRUCTURE: intrusive sheet with mostly sub-vertical 
structures (veins and vesicle bands) indicating flow 
direction, excellent to fragmented recovery
Proc. IODP | Volume 330 120



Site U1376 core descriptions Visual core descriptions

U1376A-23R-4
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

178.4

178.2

178.0

177.8

177.6

177.4

177.2

111

222

333

444

555

666

777

888

999

101010

41

80

8

80

8

2

4

82
80

88

6

29

44

80

6

13

55
41

90

84

274

270

274

090

180

270

278
280

092

270

206

213

274

135

322

065
221

270

172

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-U1376A-23R Section 4, Top of Section: 177.19 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/1376A23R.PDF

330-U1376A-23R-4

UNIT: 41
PIECE: 1-10
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet (ISCI 3)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 0.5%, partly filled with carbonate, zeolite and 
a blue coating
UPPER CONTACT: glassy margin 
LOWER CONTACT: not recovered
ALTERATION: slightly altered, light halos around veins
VEINS: numerous small (typically 0.1-0.2 mm wide, with 
one vein 1 mm wide) sub-vertical veins crosscut by 
sub-horizontal veins, filled by carbonate and zeolite
STRUCTURE: intrusive sheet with mostly sub-vertical 
structures (veins and vesicle bands) indicating flow 
direction, excellent to fragmented recovery
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330-U1376A-23R-5

UNIT: 41
PIECE: 1-11
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet (ISCI 3)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 0.5%, partly filled with carbonate, zeolite and 
a blue coating
UPPER CONTACT: glassy margin 
LOWER CONTACT: not recovered
ALTERATION: slightly altered
VEINS: numerous small (typically 0.1-0.2 mm wide, 
maximum 2 mm) sub-vertical veins crosscut by 
sub-horizontal veins, filled by zeolite and a blue coating
STRUCTURE: intrusive sheet with mostly sub-vertical 
structures (veins and vesicle bands) indicating flow 
direction, good to fragmented recovery
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Hole 330-U1376A-23R Section 6, Top of Section: 179.57 CSF-A (m)
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330-U1376A-23R-6

UNIT: 41
PIECE: 1-2
LITHOLOGY: aphyric basalt 
VOLCANIC DESCRIPTION: intrusive sheet (ISCI 3)
TEXTURE: aphyric
COLOR: dark gray
PHENOCRYSTS: none
GROUNDMASS: fine grained 
VESICLES: 0.5%, partly filled with zeolite
UPPER CONTACT: glassy margin 
LOWER CONTACT: not recovered
ALTERATION: slightly altered
VEINS: a single 0.1 mm wide sub-horizontal vein
STRUCTURE: intrusive sheet with sub-vertical vesicle 
bands indicating flow direction, good to fragmented 
recovery

UNIT: 42
PIECE: 3-10
LITHOLOGY: moderately olivine-augite-phyric basalt 
breccia
VOLCANIC DESCRIPTION: probably lava fragments in 
breccia
TEXTURE: moderately phyric
COLOR: medium gray
PHENOCRYSTS: 2% augite, 2% olivine (completely 
altered)
GROUNDMASS: fine grained 
VESICLES: variable from 0.5 to 13% (in Piece 7), partly 
filled with carbonate, zeolite and a blue coating
UPPER CONTACT: not recovered
LOWER CONTACT: not recovered
ALTERATION: slightly to moderately altered clasts in 
hyaloclastite, olivine is completely altered to green clay
VEINS: vein network from 28-33 cm containing 5 zeolite 
veinlets 0.2 mm wide 
STRUCTURE: breccia unit with good to fragmented 
recovery, mostly of lava fragments
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