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Hole U1346A Core 1W, Interval 71-71.24 m (core depth below seafloor)
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Grain size

Major: Chert. 
Brownish (2.5Y 3/1) chert with relict sedimentary features such as fine laminations preserved.  Small shell fragments visible in places. 

Minor: Bluish black (5PB 2.5/1) chert pieces.

C
or

e 
im

ag
e

message openfile IMAGES/1346A1.PDF
Proc. IODP | Volume 324 1



Site U1346 core descriptions Visual core descriptions
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Hole U1346A Core 2R, Interval 100.5-100.69 m (core depth below seafloor)
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Major: Bluish black (5PB 2.5/1) chert. 

Black chert nodules (~2-4 cm in length) and cherty fragments. Faintly laminated in places. Fossil "ghosts" which have been replaced by secondary gray silica are
visible in places. Surface of some pieces has a clay-carbonate coating, <1 mm thick.

NK3b-UC4 PAL
SS

message openfile IMAGES/1346A2.PDF

U1346A-2R
Proc. IODP | Volume 324 2



Site U1346 core descriptions Visual core descriptions

U1346A-3R
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Hole U1346A Core 3R, Interval 110-110.07 m (core depth below seafloor)
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Grain size

Major: Chert. 
Black (2.5Y 2.5/1) chert nodule (~5 cm). Mostly cryptocrystalline but some relict laminations (<1 mm - 5 mm) are preserved. These lamainations alternate in color from black to greenish black.
The darker layers have gray flecks (silica replaced fossils) and inclusions of soft green clay which can be <1 mm to 2 mm in size.

C
or

e 
im

ag
e

message openfile IMAGES/1346A3.PDF
Proc. IODP | Volume 324 3
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Core Photo
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Hole U1346A Core 4R, Interval 119.5-122.4 m (core depth below seafloor)
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Major: Dark green (5GY 4/1) basalts interbedded with brownish gray (10YR 5/2)and very dark gray  (5Y 3/1) limestone.  Very dark gray (N4), carbonaceous, volcaniclastic sand-silt-claystones.

Minor: Light brown (10YR 6/2), volcaniclastic clayey limestones with shell fragments. 

Section 1 has green, altered basalts (0-22 cm, 33-63 cm, 102-115 cm) interbedded with limestones with nannofossils and volcanicla  stics (23-32 cm, 64-101 cm).  Evidence for soft-sediment 
deformation in the limestones, where original sedimentary bedding is disturbed. 

Section 2 contains a green, altered basalt  (0-38 cm), which may be a continuation of the piece from the bottom of Section 1. Be neath the basalt is a finely-laminated sand-silt claystone section
(39-126 cm) containing three fining-upward sequences. Probably turbiditic.

Below the mudstone (127-130 cm) is a coarse, grain-supported li mestone breccia containing volcanic grains. Below this (131-134 cm) is a black chert piece with a sharp contact to a thin 
nannofossil-bearing limestone beneath. Beneath this (135-138 cm) is a bioclastic limestone containing abundant volcaniclastic grains.  Beneath this (139-149 cm) is a brownish 
gray, faintly laminated limestone with some shelly material. This lithology continues into 4CC.
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U1346A-4R-1
Core Photo
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324-U1346A-4R-1, Top of Section: 119.5 CSF-A (m)
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UNIT: 3
LITHOLOGY: Peperite (Units 3-7)
VOLCANIC DESCRIPTION: Vesicular aphyric basalt piece that 
has mingled with unconsolidated fine-grained calcareous 
sediment vesicular interior of pillow
TEXTURE: Aphyric
COLOR: Green-bluish gray
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Sparsely to moderately vesicular, subrounded to 
rounded, 20 to 100% filled
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered dark green basalt. Primary phases 
are replaced by white and green clays and minor pyrite. 
Vesicles are filled with white mineral, green clay, and calcite. 
VEINS: Anatomizing veins of dark green clays.
STRUCTURE: Altered basalt of massive structure. 15% 
vesicularity.

UNIT: 4
LITHOLOGY: Peperite (Units 3-7)
VOLCANIC DESCRIPTION: Mixed carbonate-bearing sediment 
(limestone) and vesicular aphyric basalt, chilled margin on 
non-vesicular volcanic fragment indicates rock was molten 
when intruded into soft sediments
TEXTURE: Aphyric
COLOR: Green-bluish gray basalt, Yellow-brown mudstone
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered dark green basalt. Primary phases 
and glass are replaced by white and green clays with minor 
calcite and pyrite. Vesicles are filled with white mineral, green 
clay, and calcite.
VEINS: Anatomizing veins of dark green clays.
STRUCTURE: Peperite composed of massive structure of basalt. 

UNIT: 5
LITHOLOGY: Peperite (Units 3-7)
VOLCANIC DESCRIPTION: Vesicular aphyric basalt piece that 
has mingled with unconsolidated fine-grained calcareous 
sediment vesicular interior of pillow, interior flow crusts with 
little sediment stringers, jigsaw fit of fractured blocks
TEXTURE: Aphyric
COLOR: Green-bluish gray
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Moderately vesicular, subrounded, 40% filled
UPPER CONTACT: Not recovered
LOWER CONTACT: Fluidal contact between vesicular aphyric 
basalt and deformed lime-mudstone
ALTERATION: Highly altered dark green basalt. Primary phases 
and glass are replaced by white and green clays with minor 
calcite and pyrite. Vesicles are filled with white clays, calcite 
and pyrite.
VEINS: Veins of clays, carbonate, and minor pyrite.
STRUCTURE: Brecciated basalt of massive structure. Some 
vesicles are elongated to the rim. 
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U1346A-4R-1 (continued)
Core Photo
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324-U1346A-4R-1, Top of Section: 119.5 CSF-A (m)
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U1346A-4R-1 continued

UNIT: 6
LITHOLOGY: Peperite (Units 3-7)
VOLCANIC DESCRIPTION: Mixed carbonate-bearing sediment 
(limestone) containing a single angular fragment of vesicular 
aphyric basalt, chilled margin on non-vesicular volcanic 
fragment indicates rock was molten when intruded into soft 
sediments
TEXTURE: Aphyric
COLOR: Green-bluish gray basalt, Yellow-brown mudstone
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
UPPER CONTACT: Fluidal contact between vesicular aphyric 
basalt and deformed lime-mudstone
LOWER CONTACT: Not recovered
ALTERATION: Fragment of highly altered dark green basalt.
VEINS: none
STRUCTURE: Peperite composed of massive structure of basalt. 

UNIT: 7 (continued into next section)
LITHOLOGY: Peperite (Units 3-7)
VOLCANIC DESCRIPTION: Vesicular aphyric basalt piece that 
has mingled with unconsolidated fine-grained calcareous 
sediment vesicular interior of pillow, possible crust on one side
TEXTURE: Aphyric
COLOR: Green-bluish gray
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Moderately vesicular, rounded to subrounded, 50% 
filled
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered dark green basalt. Primary phases 
are replaced by green and white clays. Vesicles are filled by 
calcite, white mineral, pyrite and Fe-oxides.
VEINS: Veins of clays +/- carbonate and pyrite. 
STRUCTURE: Massive structure of altered and vesicular basalt. 
Two veins.
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324-U1346A-4R-2, Top of Section: 120.65 CSF-A (m)
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UNIT: 7 (continued from previous section)
LITHOLOGY: Peperite (Units 3-7)
VOLCANIC DESCRIPTION: Vesicular aphyric basalt piece that 
has mingled with unconsolidated fine-grained calcareous 
sediment vesicular interior of pillow, possible crust on oen side
TEXTURE: Aphyric
COLOR: Green-bluish gray
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Moderately vesicular, rounded to subrounded, 50% 
filled
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered dark green basalt. Primary phases 
are replaced by green and white clays. Vesicles are filled by 
calcite, white mineral, pyrite and Fe-oxides.
VEINS: Veins of clays +/- carbonate and pyrite. 
STRUCTURE: Altered basalt of almost massive structure. One 
vein is parallel to the core. Some alteration halos.   

UNIT: 8-12
LITHOLOGY: Sedimentary sequences
VOLCANIC DESCRIPTION: The sediments contain volcanic 
fragments in varying proportions, typically angular clasts of 
vesicular aphyric basalt, as described for Units 3-7. 
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Major: Dark grayish brown (2.5Y 4/2),  calcareous mudstone with glauconite, volcanclastics and shell fragments.  Gray (N 5) to  dark gray (5Y 4/1) silty limestone with volcaniclastics and shell fragments.

Minor: Light gray (2.5Y 7/2) clayey limestone with glauconite and shell fragments. Olive gray (5Y 5/2) clayey limestone with glauconite and volcaniclastics. Black (5Y 2.5/1) chert. 

Core contains mixture of clayey limestones and calareous mudstones. Clay-rich limestones tend to be darker olive brown color while "cleaner" limestones are gray in color. 
Volcaniclastics (including plagioclase crystals), glauconite and shell fragments are abundant throughout. Bioclasts include bivalves, echinoderms, gastropods and benthic foraminifers.

Flame structure observed at the top of a gray limestone piece (109 cm).
One broken chert fragment, likely fall-in from drilling, appears near top of core.

Parts of the core are affected by drilling disturbance (brecciation and slurry texture).
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U1346A-6R-1
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

140.0

139.5

139.0
111

222

333

444

555

666

777

888

999

101010

111111

121212

131313

141414

151515

161616

171717

181818

10

80

45

80

0

0

0

17

18

19

20

Description60
00

50
00

40
00

30
00

20
00

10
00

0-1
00

0

Magnetic
susceptibility

(x105 SI)
(MS, MS Point - raw;

MS, MS Point - filtered)

A
lte

ra
tio

n

DipStrikeS
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

P
ie

ce
 n

um
be

r

D
ep

th
 (m

)

324-U1346A-6R-1, Top of Section: 138.9 CSF-A (m)
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UNIT: 17
PIECE: 1 (single piece)
LITHOLOGY: High carbonate medium sand volcanoclastic 
sediment
VOLCANIC DESCRIPTION: Contains angular vesicular basalt 
fragments 
COLOR: Light yellowish gray
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: 
VEINS: none
STRUCTURE: Obvious grading bedding.

UNIT: 18
PIECE: 2 (single piece)
LITHOLOGY: Highly cemented medium sand cross laminated 
layered volcanoclastic sediment
VOLCANIC DESCRIPTION: Contains angular vesicular basalt 
fragments 
TEXTURE: Laminated
COLOR: Interchanging white and greenish layers
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: 
VEINS: none
STRUCTURE: laminated bedding. 

UNIT: 19
PIECES: 3 to 11 (single piece)
VOLCANIC DESCRIPTION: Highly vesicular basaltic flow.
TEXTURE: Aphyric
COLOR: Greenish gray
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Moderately to highly vesicular, subrounded to 
rounded, 30 to 100% filled
UPPER CONTACT: Top of inflation unit
LOWER CONTACT: Bottom of inflation unit
ALTERATION: Highly altered dark gray basalt to white and dark 
green clays. Vesicles are filled by zeolites and calcite.
VEINS: Branched dark green clays with calcite
STRUCTURE: Vesicles filled with calcites are aligned at the base 
and top sub horizontally, pipe vesicles are at the middle part of 
this unit. The whole structure is shown as one pillow.

UNIT: 20 (continued into 6R-2)
PIECES: 12 to 18
VOLCANIC DESCRIPTION: Moderately vesicular aphyric basalt.
TEXTURE: Aphyric
COLOR: Greenish gray
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely to moderately vesicular, subrounded and 
sometimes subangular, 30 to 100% filled
UPPER CONTACT: Ultra-fine grained chill zone at top of 
inflation unit
LOWER CONTACT: Fine grained chill zone at bottom of inflation 
unit
ALTERATION: Highly altered dark gray basalt to white and dark 
green clays. Vesicles are filled by zeolites and calcite.
VEINS: Dark green clays with calcite and pyrite.
STRUCTURE: oriented vesicles.
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Site U1346 core descriptions Visual core descriptions

U1346A-6R-2
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324-U1346A-6R-2, Top of Section: 140.32 CSF-A (m)
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20

UNIT: 20 (continued from 6R-1)
PIECE: 1
VOLCANIC DESCRIPTION: Moderately vesicular aphyric basalt.
TEXTURE: Aphyric
COLOR: Greenish gray
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely to moderately vesicular, subrounded and 
sometimes subangular, 30 to 100% filled
UPPER CONTACT: Ultra-fine grained chill zone at top of 
inflation unit
LOWER CONTACT: Fine grained chill zone at bottom of inflation 
unit
ALTERATION: Highly altered dark gray basalt to white and dark 
green clays. Vesicles are filled by zeolites and calcite.
VEINS: Dark green clays with calcite and pyrite.
STRUCTURE: Obvious oriented vesicles.
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Site U1346 core descriptions Visual core descriptions

U1346A-7R-1
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324-U1346A-7R-1, Top of Section: 141.7 CSF-A (m)
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UNIT: 21
PIECE: 1 (description based on piece 1)
LITHOLOGY: Black chert.
VOLCANIC DESCRIPTION: Sedimentary unit.
TEXTURE: N/A
COLOR: Black
PHENOCRYSTS: N/A
GROUNDMASS: N/A
VESICLES: N/A
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: N/A
STRUCTURE: N/A

UNIT: 22
PIECE: 2 to 6 (description based on several pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: amygdaloidal pillow basalt. Massive 
part of pillow interior with pipe vesicles and lower margin of 
pillow of radially-oriented vesicles.
TEXTURE: aphyric
COLOR: gray
PHENOCRYSTS: N/A
GROUNDMASS: cryptocrystalline to microcrystalline
VESICLES: Amygdaloidal (2 to 25 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Chilled margin of base of pillow.
ALTERATION: Highly altered basalt with groundmass 
plagioclase altered to white clays and calcite and pyroxene to 
dark green clays. Pillow margins altered to green and brown 
clays.
VEINS: Pipe vesicles are filled with calcite and clays. Fractures 
filled with calcite. Veins are composed of calcite, white and 
green clay and minor pyrite.
STRUCTURE: Veins heterogeneously distributed. Vesicles are 
concentrated upward. 

UNIT: 23 (continued into 7R-2)
PIECES: 7 to 13 (description based on several pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: amygdaloidal pillow basalt. parallel 
zones of smaller and larger vesicles. Possible pillow margin in 
one piece and large gas blister.
TEXTURE: aphyric
COLOR: gray
PHENOCRYSTS: N/A
GROUNDMASS: cryptocrystalline to microcrystalline
VESICLES: Amygdaloidal (20 to 30 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered basalt with groundmass 
plagioclase altered to white clays and calcite and pyroxene to 
dark green clays. Pillow margins altered to green and brown 
clays.
VEINS: Pipe vesicles are filled with calcite and clays. Fractures 
filled with calcite. Veins are composed of calcite, white and 
green clay and minor pyrite.
STRUCTURE: Some veins are heterogeneously distributed. 
Vesicles are concentrated toward the rim (lower core). 
Elongated bubbles toward concentration of the vesicles.
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Site U1346 core descriptions Visual core descriptions
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324-U1346A-7R-2, Top of Section: 143.11 CSF-A (m)

Reflectance
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UNIT: 23 (continued from 7R-1)
PIECES: 1-6 (description based on several pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: amygdaloidal pillow basalt. zones of 
smaller and larger vesicles. Pipe vesicles in less amygdaloidal 
zone and large gas blister in middle of section. 
TEXTURE: aphyric
COLOR: gray
PHENOCRYSTS: N/A
GROUNDMASS: cryptocrystalline to microcrystalline
VESICLES: Amygdaloidal (10 to 20 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered basalt with groundmass 
plagioclase altered to white clays and minor calcite and 
pyroxene altered to dark green clays. Pillow margins altered to 
green clays.
VEINS: Pipe vesicles are filled with calcite, green and brown 
clays. Fractures filled with calcite. Veins are composed of white 
and green clays, calcite and minor pyrite.
STRUCTURE: Thin and thick veins are heterogeneously 
distributed. Vesicularity is generally high, 10~20% vesicularity. 
Some bubbles are connected. Some calcite veins are linked to 
bubbles filled by calcite. One joint is intensively cross-cutting 
the core.

UNIT: 24 (continued into 7R-3)
PIECES: 7-12 (description based on several pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: amygdaloidal pillow basalt. Zones of 
smaller and larger vesicles. Zone with several possible 
interpillow fragments of green quartz-carbonate within less 
amygdaloidal zone
TEXTURE: aphyric
COLOR: gray
PHENOCRYSTS: N/A
GROUNDMASS: cryptocrystalline
VESICLES: Amygdaloidal (10 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered basalt with groundmass 
plagioclase altered to white clays and minor calcite and 
pyroxene altered to dark green clays. Pillow margins altered to 
green clays.
VEINS: Pipe vesicles are filled with calcite, green and brown 
clays. Fractures filled with calcite. Veins are composed of white 
and green clays, calcite and minor pyrite.
STRUCTURE:  Small pieces of basalt having massive structure. 
Vesicularity is less than 10 %. 
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Site U1346 core descriptions Visual core descriptions
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324-U1346A-7R-3, Top of Section: 144.61 CSF-A (m)
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UNIT: 24 (continued from 7R-2)
PIECES: 1-7 (description based on several pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: amygdaloidal pillow basalt. Zones of 
smaller and larger vesicles. Pipe vesicles in less amygdaloidal 
zone and large gas blister in middle of section.  Possible chilled 
margin at base of section with radially-oriented elongate 
vesicles.
TEXTURE: aphyric
COLOR: gray
PHENOCRYSTS: N/A
GROUNDMASS: cryptocrystalline
VESICLES: Amygdaloidal (10 to 20 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered basalt with groundmass 
plagioclase altered to white clays (and minor calcite) and 
pyroxene are altered to dark green clays.
VEINS: Pipe vesicles are filled with calcite, green and brown 
clays. Fractures filled with calcite. Veins are composed of white 
and green clays, calcite and minor pyrite. One dark green vein, 
possible epidote.
STRUCTURE: Highly vesicular basalt of massive structure. Thin 
veins are heterogeneously distributed. Vesicles are 
concentrated upper half. The lower half have low vesicularity, 
but some elongate bubbles are connected toward the rim. 

UNIT: 25
PIECES: 8-9 (description based on several pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: amygdaloidal pillow basalt. Pieces of 
amygdaloidal basalt that may be chilled margin of pillow.
TEXTURE: aphyric
COLOR: gray
PHENOCRYSTS: N/A
GROUNDMASS: cryptocrystalline
VESICLES: Amygdaloidal (5 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered with groundmass plagioclase 
altered to white clays and pyroxene to dark green clays.
VEINS: N/A
STRUCTURE: N/A 
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Site U1346 core descriptions Visual core descriptions
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324-U1346A-7R-4, Top of Section: 145.47 CSF-A (m)

Reflectance
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UNIT: 26
PIECES: 1-3 (description based on several pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: amygdaloidal pillow basalt. Zones of 
smaller and larger vesicles. Several small pipe vesicles in less 
amygdaloidal zone and large horizontal megavesicles at base 
of section.  
COLOR: gray
PHENOCRYSTS: N/A
GROUNDMASS: cryptocrystalline
VESICLES: Amygdaloidal (10 to 20 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered basalt with groundmass 
plagioclase altered to white clays (and minor calcite) and 
pyroxene are altered to dark green clays.
VEINS: Pipe vesicles are filled with calcite, green and brown 
clays. Fractures filled with calcite.
STRUCTURE: Thin and thick veins are heterogeneously 
distributed. Partly the concentrations of vesicles show layered 
structure. The lower part is composed of massive, non-vesicular 
basalt with thick vein. 

UNIT: 27
PIECE: 4 (description based on piece 4)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: amygdaloidal pillow basalt. Pieces of 
amygdaloidal basalt that may be chilled margin of pillow.
TEXTURE: aphyric
COLOR: gray
PHENOCRYSTS: N/A
GROUNDMASS: cryptocrystalline
VESICLES: Amygdaloidal (2 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered basalt with groundmass 
plagioclase altered to white clays and pyroxene to dark green 
clays.
VEINS: N/A
STRUCTURE: N/A 
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Site U1346 core descriptions Visual core descriptions
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324-U1346A-8R-1, Top of Section: 148.6 CSF-A (m)

Reflectance
(L*, b* - raw;
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UNIT: 28
PIECES: 1 to 2c (based on multiple pieces)
LITHOLOGY: Vesicular aphyric basalt
VOLCANIC DESCRIPTION: Well-defined lower part of pillow unit 
with steeply inclined contact
TEXTURE: Aphyric
COLOR: Greenish-black
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Low to moderately vesicular. 90 to 100% filled.
UPPER CONTACT: Not recovered
LOWER CONTACT: Contact margin between two pillows, chilled 
margin.
ALTERATION: Moderately to completely altered grayish basalt. 
Primary phases are replaced by white and brown clays. Vesicles 
are filled with calcite.
VEINS: Calcite veins associated with green and brown clays.
STRUCTURE: Massive structure with pipe calcite-filled vesicles 
at the upper. Oriented vesicles are aligned into convex or 
pillow-like shape. One set of joints cut the calcite-filled veins 
and pillow-like structure. Its base is a chilled margin and 
intra-pillow vein.

UNIT: 29
PIECES: 2d to 7c (based on multiple pieces)
LITHOLOGY: Vesicular aphyric basalt
VOLCANIC DESCRIPTION: Well-defined lower part of pillow unit 
with steeply inclined contact
TEXTURE: Aphyric
COLOR: Dark olive-brown to brown
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Sparsely to moderately vesicular, subangular and 
rounded, 50 to 100% filled.
UPPER CONTACT: Contact margin between two pillows, chilled 
margin
LOWER CONTACT: Not recovered
ALTERATION: Brownish completely altered basalt to brown 
clays. Vesicles are filled with calcite, chert, clay, quartz.
VEINS: Branched veins of calcite associated with green and 
brown clays.
STRUCTURE:  One pillow structure is obvious with radially 
aligned, calcite-filled vesicles perpendicular to the chilled 
margin. This pillow is cut by two veins and at last one set of 
joints cut the veins. 

UNIT: 30
PIECES: 8 to 10 (based on multiple pieces)
LITHOLOGY: Volcaniclastic interpillow debris
VOLCANIC DESCRIPTION: Likely a pocket of spalled pillow rim 
debris
TEXTURE: N/A
COLOR: Dark yellowish-brown
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Brownish completely altered basalt to brown 
clays. Vesicles are filled with calcite, chert, clay, quartz.
VEINS: Branched veins of calcite associated with green and 
brown clays.
STRUCTURE: Basalt breccias supported by coarse-grained 
polycrystalline calcite. It is related to hydraulic breaking 
happened between pillows.

UNIT: 31 (continued into next section)
PIECE: 11 (based on piece 11)
LITHOLOGY: Vesicular aphyric basalt
VOLCANIC DESCRIPTION: Inflation unit with non-vesicular core.
TEXTURE: Aphyric
COLOR: Dark olive-brown
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Sparsely to moderately vesicular, subangular and 
rounded, 40 to 95% filled.
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered brown basalt to brown clays. 
Vesicles are filled with calcite and brown clays.
VEINS: Veins of calcite associated with brown clays.
STRUCTURE:  Vesicles are aligned horizontally.
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324-U1346A-8R-2, Top of Section: 150.02 CSF-A (m)
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UNIT: 31 (continued from next section)
PIECES: 1-8 (based on several pieces)
LITHOLOGY: Vesicular aphyric basalt
VOLCANIC DESCRIPTION: Inflation unit with non-vesicular core.
TEXTURE: Aphyric
COLOR: Dark olive-brown
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Sparsely to moderately vesicular, subangular and 
rounded, 40 to 95% filled.
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered brown basalt to brown clays. 
Vesicles are filled with calcite and brown clays.
VEINS: Veins of calcite associated with brown clays.
STRUCTURE: The structures of the whole section are 
dominated by 5 pillow structures shown by oriented vesicles 
and radial cracks.
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324-U1346A-9R-1, Top of Section: 153.4 CSF-A (m)
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UNIT: 32 (continued into next two sections)
PIECES: 1 to 18 (based on several representative pieces)
LITHOLOGY: Vesicular/amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Thick, single eruption unit with 
massive core and vesiculated top and bottom regions. 
Indication of smaller pillow lobes based on less well developed 
chilled margin zones.
TEXTURE: Aphyric, amygdaloidal
COLOR: Very dark grayish-brown
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular to moderately vesicular, subrounded 
and rounded vesicles of low to high sphericity. Shapes and 
distribution irregular.
UPPER CONTACT: Not recovered, but seems to have a highly 
vesicular upper region of inflation unit
LOWER CONTACT: Not recovered
ALTERATION: Highly altered brown basalt with plagioclase and 
pyroxene both altered to brown clays and carbonate. 
VEINS:  Fractures (>1mm) filled with calcite and brown clay. 
Veins (>3mm) filled with calcite and brown clays, often with 
brown halos. 
STRUCTURE: The whole section is composed of maybe at least 
3 pillow structures shown by a well-preserved zonal structure, 
chilled margins and vesicle pattern. 
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324-U1346A-9R-2, Top of Section: 154.83 CSF-A (m)

Reflectance
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UNIT: 32 (continued from previous section, continues into next 
section)
PIECES: 1 to 8 (based on several representative pieces)
LITHOLOGY: Vesicular/amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Thick, single eruption unit with 
massive core and vesiculated top and bottom regions. 
Indication of smaller pillow lobes based on less well developed 
chilled margin zones.
TEXTURE: Aphyric, amygdaloidal
COLOR: Very dark grayish-brown
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular to moderately vesicular, subrounded 
and rounded vesicles of low to high sphericity. Shapes and 
distribution irregular.
UPPER CONTACT: Not recovered, but seems to have a highly 
vesicular upper region of inflation unit
LOWER CONTACT: Not recovered
ALTERATION: The central portion of the section constitutes 
gray variably altered basalt, which ranges from moderate 
alteration, with 50% of the groundmass altered to white clays, 
to complete alteration, with groundmass altered to dark green 
clays. Alteration is zoned around carbonate veins.
The remainder of the core is completely altered to brown clays, 
which overprints the earlier dark green alteration. 
VEINS: The veins in the gray basalt include networks of fine 
calcite veins (>2mm) and veins of calcite and green clays 
(>.4mm) with halos of dark green clays. The veins in the brown 
basalt show replacement of green clays by brown clays. 
STRUCTURE: Vesicles are characteristic of less at the base and 
more at the top of this section. At the middle developed the 
networked veins filled with calcite. The upper and lower parts 
of this section developed conjugate joints controlling the 
veins. The whole section is composed of maybe at least 3 
pillow structures shown by a well-preserved zonal structure, 
chilled margins and vesicle pattern.
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324-U1346A-9R-3, Top of Section: 156.29 CSF-A (m)

Reflectance
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UNIT: 32 (continued from previous two sections)
PIECES: 1 to 5 (based on several representative pieces)
LITHOLOGY: Vesicular/amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Thick, single eruption unit with 
massive core and vesiculated top and bottom regions. 
Indication of smaller pillow lobes based on less well developed 
chilled margin zones.
TEXTURE: Aphyric, amygdaloidal
COLOR: Very dark grayish-brown
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular to moderately vesicular, subrounded 
and rounded vesicles of low to high sphericity. Shapes and 
distribution irregular.
UPPER CONTACT: Not recovered, but seems to have a highly 
vesicular upper region of inflation unit
LOWER CONTACT: Not recovered
ALTERATION: Highly altered brown basalt with plagioclase and 
pyroxene both altered to brown clays and carbonate.
VEINS: Vein networks containing brown, white and green clays 
and calcite.
STRUCTURE: One splayed vein vertically passes the unit. In the 
vien there is some small angular breccias. The whole section is 
composed of maybe at least 3 pillow structures shown by a 
well-preserved zonal structure, chilled margins and vesicle 
pattern.

UNIT: 33
PIECE: 6 (based on piece 6)
LITHOLOGY: Volcaniclastic debris
VOLCANIC DESCRIPTION: Pocket of spalled pillow-rim debris
TEXTURE: N/A
COLOR: Dark grayish-brown
PHENOCRYSTS: None
GROUNDMASS: Glassy
VESICLES: Non-vesicular
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Complete alteration of volcaniclastic material to 
calcite, green clays and white clays.
VEINS: N/A
STRUCTURE: breccias, the clasts are basalts, the groundmass is  
polycrystalline calcite.
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324-U1346A-10R-1, Top of Section: 158.2 CSF-A (m)

Reflectance
(L*, b* - raw;

L*, b* - filtered)
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UNIT: 34
PIECES: 1 to 6 (based on several pieces)
LITHOLOGY: Aphyric amygdaloidal basalt.
VOLCANIC DESCRIPTION: Amygdaloidal basalt. Zones of 
smaller and larger vesicles. Several small pipe vesicles in less 
amygdaloidal zone and large horizontal megavesicles at base 
of section.  
COLOR: Brownish grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline to cryptocrystalline
VESICLES: Amygdaloidal (3 to 15 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered vesicular brown basalt. Primary 
phases are replaced by brown and white clays. Vesicles are 
filled by white mineral and commonly show rim of green clays 
or oxides.
VEINS: Veins of white mineral associated with calcite and green 
clay. Common alteration halos around the veins composed of 
green clays
STRUCTURE: Fine-grained pillow, pipe vesicles and less 
rounded vesicles in the upper of this unit. The vesicles increase 
noticeably in size.

UNIT: 35 (continues into next section)
PIECES: 7 to 8 (based on both pieces)
LITHOLOGY: Aphyric amygdaloidal basalt.
VOLCANIC DESCRIPTION: Amygdaloidal basalt. Zones or 
banding of smaller and larger vesicles, sometimes appearance 
of megavesicles.  
COLOR: Brownish grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline to cryptocrystalline
VESICLES: Amygdaloidal (~15 modal %)
UPPER CONTACT: Poorly defined upper chilled margin zone
LOWER CONTACT: Not recovered
ALTERATION: Highly altered vesicular brown basalt. Primary 
phases are replaced by brown and white clays. Vesicles are 
filled by white mineral and commonly show rim of green clays 
or oxides.
VEINS: Veins of white mineral associated with calcite and green 
clay. Common alteration halos around the veins composed of 
green clays
STRUCTURE: Fine-grained pillow with chilled margin and less 
rounded vesicle in the upper of this unit. Toward the top of this 
pillow unit vesicles increase obviously.
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324-U1346A-10R-2, Top of Section: 158.99 CSF-A (m)

Reflectance
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UNIT: 35 (continues into next section)
PIECE: 1 (based on several sub pieces within this 87 cm long 
piece)
LITHOLOGY: Aphyric amygdaloidal basalt.
VOLCANIC DESCRIPTION: Amygdaloidal basalt. Zones or 
banding of smaller and larger vesicles, sometimes appearance 
of megavesicles. In this section the interior part of a pillow 
inflation unit appears with zones of smaller and larger vesicles. 
COLOR: Brownish grey to dark gray
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline to cryptocrystalline
VESICLES: Amygdaloidal (2 to 7 modal %)
UPPER CONTACT: Poorly defined upper chilled margin zone (in 
previous section)
LOWER CONTACT: Not recovered
ALTERATION: Moderately altered vesicular brown basalt. 
Primary phases are replaced by brown and white clays. Vesicles 
are filled by white mineral and commonly show rim of 
green/brown clays or oxides.
VEINS: Veins of white mineral associated with calcite and green 
clay. Common alteration halos around the veins composed of 
brown clays
STRUCTURE: Vesicles are aligned linearly as layers. Two sets of 
conjugate shear veins cut them. One set of conjugate shear 
veins has sharp dip angles, another set of veins are gentle and 
aligned as en echelon array. The former is cut by the later.
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324-U1346A-11R-1, Top of Section: 163 CSF-A (m)

Reflectance
(L*, b* - raw;
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UNIT: 36
PIECES: 1 to 8 (based on several pieces)
LITHOLOGY: Aphyric pillow basalt.
VOLCANIC DESCRIPTION: Aphyric inner part of pillow basalt 
unit with amygdaloidal vesicle zones.
COLOR: Dark gray in center and brownish grey zones at top 
and bottom
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Amygdaloidal, elongated, subrounded to 
subangular (1 to 10 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Slightly to highly altered brown to gray basalt. 
Primary phases are replaced by brown clays.
VEINS: Calcite veins
STRUCTURE: Massive structures in the middle and the base of 
this unit. Vesicles in the upper and the lower parts of this unit 
are more than those of other parts. Veins are irregular and en 
echelon, filled with calcite.

UNIT: 37 (continued into next three sections)
PIECES: 9 to 11 (based on several pieces)
LITHOLOGY: Aphyric pillow basalt.
VOLCANIC DESCRIPTION: Top part of an aphyric 
coarser-grained inner part of pillow basalt unit with sparse 
amygdaloidal vesicle zones.
COLOR: Dark gray
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Amygdaloidal (1 to 2 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Slightly to highly altered brown to gray basalt. 
Primary phases are replaced by white and brown clays.
VEINS: Calcite veins with halo of dark green clays.
STRUCTURE: Massive structures in the middle and the base of 
this unit. Vesicles in the upper and the lower parts of this unit 
are more than those of other parts. Veins have irregular, en 
echelon filled with calcite.
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324-U1346A-12R-1, Top of Section: 167.8 CSF-A (m)

Reflectance
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UNIT: 37 (continued from previous section and continued into 
next two sections)
PIECES: 1 to 2 (based on both pieces)
LITHOLOGY: Aphyric pillow basalt.
VOLCANIC DESCRIPTION: Aphyric coarser-grained inner part of 
pillow basalt unit with very sparse amygdaloidal vesicle zones.
COLOR: Dark gray
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline to very fine grained 
groundmass
VESICLES: Amygdaloidal, low sphericity to elongated, 
subangular to subrounded (1 to 5 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Slightly dark gray altered basalt
VEINS: Thin calcite veins
STRUCTURE: Massive structures in the middle and the base of 
this unit. This part of contains not much vesicles and has a 
more massive structure, one thin vein filled with calcite.
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324-U1346A-12R-2, Top of Section: 168.04 CSF-A (m)
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UNIT: 37 (continued from previous two sections and continued 
in next section)
PIECES: 1 to 2 (based on both pieces)
LITHOLOGY: Aphyric pillow basalt.
VOLCANIC DESCRIPTION: Aphyric coarser-grained inner part of 
pillow basalt unit with very sparse amygdaloidal vesicle zones.
COLOR: Dark gray
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline to very fine grained 
groundmass
VESICLES: Amygdaloidal, low sphericity to elongated, 
subangular to subrounded (1 to 5 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Slightly dark gray altered basalt
VEINS: Thin calcite veins
STRUCTURE: Massive structures in the middle and the base of 
this unit. This part of contains not much vesicles and has a 
more massive structure, one thin vein filled with calcite.
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324-U1346A-13R-1, Top of Section: 172.5 CSF-A (m)

Reflectance
(L*, b* - raw;
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UNIT: 37 (continued from previous three sections)
PIECES: 1 to 8 (based on several pieces)
LITHOLOGY: Aphyric pillow basalt.
VOLCANIC DESCRIPTION: Aphyric coarser-grained inner part of 
pillow basalt unit with very sparse amygdaloidal vesicle zones.
COLOR: Dark gray
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline to very fine grained 
groundmass
VESICLES: Amygdaloidal, low sphericity to elongated, 
subangular to subrounded (1 to 3 modal %)
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Slightly altered gray basalt near the top of the 
unit. Moderately altered gray basalt at the base of the unit. 
Pillow margins are completely altered to dark green clays. 
VEINS: A network of fine carbonate veins (>0.5mm). At the base 
of the unit veins (3mm) containing calcite and green clays are 
present. 
STRUCTURE: Some calcite veins are heterogeneously 
distributed and networked. Lavas show massive structure and 
no vesicle.

UNIT: 38
PIECES: 9 to 11 (based on all three pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: Nicely preserved vertical boundary 
between pillows with pipe vesicles radiating from pillow 
margin. Note that Piece 10 is a hyaloclastite most likely 
representing interpillow spalled glass shards.  
TEXTURE: Aphyric
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Highly spherical rounded vesicles, containing nicely 
preserved pipe vesicles radiating from pillow margin (~20 
modal %).
UPPER CONTACT: Chilled margin, radiating vesicles
LOWER CONTACT: Chilled margin, radiating vesicles
ALTERATION: Pillow margins are completely altered to dark 
green clays. Moderately altered gray basalt at the base of the 
unit. Piece 10 is dominantly calcite with minor green clay. 
VEINS: A network of fine brown clay and carbonate veins 
(>0.5mm) are present on pillow margins.
STRUCTURE: Highly vesicular lavas. Two chilled margins 
possibly show the single lava unit. Bubbles filled by calcite are 
concentrated toward the chilled margins, which are elongated, 
connected and piped to the margin.  

UNIT: 39 (continuous into next section)
PIECES: 12 to 14 (based on all three pieces)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: Highly vesiculated upper part of 
pillow with a more aphyric inner part. Lower part of this pillow 
was found in next section. 
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline to microcrystalline
VESICLES: Low spherical subrounded to subangular vesicles (10 
to 20 modal %) up to 1.2 cm in size.
UPPER CONTACT: Not recovered
LOWER CONTACT: Recovered in the next section
ALTERATION: Highly altered gray basalt with groundmass 
minerals altered to dark green clays. 
VEINS: Branching veins (3mm) containing calcite and green 
clays are present.
STRUCTURE: Upper part is composed of highly vesicular. 
Bubble layers are parallel to the uppermost margin of the core. 
Two thick veins filled by calcite and oxide minerals cross each 
other.  
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UNIT: 39 (continuous into next section)
PIECE: 1 (based on piece 1)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: Aphyric inner part of pillow inflation 
unit with a highly vesiculated 4 cm rim in the lower part of 
pillow.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Short pipe vesicle train radiating from pillow rim, 
(5% modal), elongated angular to very angular vesicles.
UPPER CONTACT: Not recovered
LOWER CONTACT: Pillow margin with Amygdaloidal vesicles 
with a little interpillow material found on outside of Piece 1e.
ALTERATION: Slightly altered grey basalt with high alteration 
halos of dark green clays around veins.
VEINS: Branching veins (3mm) containing calcite and green 
clays are present.
STRUCTURE: Thick veins with alteration halos are almost 
perpendicular in core. Thin veins less than 2 mm of thickness 
are networked and heterogeneously distributed. Lower most 
part is possibly chilled margin of the pillow structure because 
there are concentration of bubbles and the pipe bubbles 
toward to the margin.

UNIT: 40
PIECE: 2 (based on piece 2)
LITHOLOGY: Aphyric amygdaloidal pillow basalt.
VOLCANIC DESCRIPTION: Top of pillow basalt with chilled 
margin zone 
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline to microcrystalline
VESICLES: Poorly vesicular (10-30% modal) with some vesicles 
vertically arranged in coalesced vesicles, moderate to high 
sphericity, subrounded to subangular.
UPPER CONTACT: Well-developed chilled margin zone.
LOWER CONTACT: Not recovered
ALTERATION: Slightly altered gray basalt. Pillow margins are 
completely altered to dark green clays.
VEINS: A network of fine carbonate veins (>0.5mm)
STRUCTURE: Highly vesicular lavas. Bubbles are filled by calcite 
and oxide minerals. 
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UNIT: 40
PIECES: 1 (based on piece 1)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Base portion of a pillow inflation unit 
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Very fine grained
VESICLES: Sparsely vesicular (5% modal), moderate sphericity, 
rounded to subrounded, includes common short 2-3 cm long 
subvertical vesicle trains
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Moderately altered dark gray basalt. 
VEINS: A network of fine carbonate veins (>0.5mm)
STRUCTURE: Subertical amygdules dominated at the base, two 
set of shear veins developed.

UNIT: 41
PIECES: 2 to 6 (based on several pieces)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Upper part of interior of inflation unit 
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely to moderately vesicular (2-30% modal), 
moderate sphericity, rounded to subrounded, includes areas 
with vesicle density decreasing downward, small coalesced 
vesicles, and some randomly distributed vesicle zones
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Moderately altered dark gray basalt. 
VEINS: A network of fine carbonate veins (>0.5mm). Veins of 
calcite, green clay and brown clay. 
STRUCTURE: Empty bubbles at the top, the others are no 
obviously oriented vesicles.

UNIT: 42
PIECES: 7 (based on piece 7)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Well-preserved 29 cm cross-section 
through a complete basalt pillow. Glassy margins preserved.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely vesicular (1-20% modal), moderate 
sphericity, rounded to subrounded, includes areas with vertical 
pipe vesicles in the center and radial vesicle trains and 1-2 cm 
gas blisters in both the top and bottom parts
UPPER CONTACT: Chilled margin, radiating vesicles
LOWER CONTACT: Chilled margin, radiating vesicles
ALTERATION: Moderately altered dark gray basalt. Pillow 
margins are completely altered to dark green clays. 
VEINS: A network of fine carbonate veins (>0.5mm)
STRUCTURE:   Oriented amygdules at the top perpendicular to 
the chilled margin. Subvertical pipe vesicles in the middle and 
some thin networked veins in the middle.
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U1346A-14R-1 (continued)
Core Photo

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

178.5

178.0

177.5
111

222

333

444

555

666

777

888

999

101010

111111

121212

26
34

5846

50

40
30

32

90

20

20

60

0
0

00

0

0
90

116

0

0

0

0

40

41

42

43

44

45

Description60
00

50
00

40
00

30
00

20
00

10
00

0-1
00

0

Magnetic
susceptibility

(x105 SI)
(MS, MS Point - raw;

MS, MS Point - filtered)

A
lte

ra
tio

n

DipStrikeS
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

P
ie

ce
 n

um
be

r

D
ep

th
 (m

)

324-U1346A-14R-1, Top of Section: 177.4 CSF-A (m)

Reflectance
(L*, b* - raw;

L*, b* - filtered)
Groundmass

grain size
(mm)

S
tru

ct
ur

al
 

m
ea

su
re

m
en

ts

20100-1
0

-2
0

10
0

7550250

Vesicularity

0.
95

0.
70

0.
45

0.
20

-0
.0

5
0.

00 2520151050 50403020100

C
or

e 
le

ng
th

 (c
m

)

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

U1346A-14R-1 continued

UNIT: 43
PIECES: 8 to 10 (based on all pieces)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Well-preserved near-vertical chilled 
zones from basalt pillow
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Moderately vesicular (25% modal), moderate 
sphericity, subangular, radially arranged vesicle trains up to 1 
cm long
UPPER CONTACT: Chilled side margin, radiating vesicles
LOWER CONTACT: Chilled side margin, radiating vesicles 
ALTERATION: Moderately altered dark gray basalt. Pillow 
margins are completely altered to dark green clays. 
VEINS: A network of fine carbonate veins (>0.5mm)
STRUCTURE: Radiating vesicles perpendicular to chilled side 
margin.

UNIT: 44
PIECES: 11 and 12a (based on both pieces)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Well-preserved near-vertical (but 
curved) chilled zones from basalt between two small pillows in 
contact. Upper pillow.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Moderately vesicular (25% modal), moderate 
sphericity, subangular, radially arranged vesicle trains up to 1 
cm long.
UPPER CONTACT: Chilled side margin, radiating vesicles
LOWER CONTACT: Chilled side margin, radiating vesicles
ALTERATION: Moderately altered dark gray basalt. Pillow 
margins are completely altered to dark green clays. 
VEINS: A network of fine carbonate veins (>0.5mm)
STRUCTURE: Radiating vesicles perpendicular to chilled side 
margin.

UNIT: 45
PIECES: 12b (based on piece 12b)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Well-preserved near-vertical (but 
curved) chilled zones from basalt between two small pillows in 
contact. Lower pillow. 
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely vesicular (7% modal), moderate sphericity, 
subrounded, well-developed radial vesicle trains and 
coalescing blisters <2 cm.
UPPER CONTACT: Chilled side margin, radiating vesicles
LOWER CONTACT: Chilled side margin, radiating vesicles
ALTERATION: Moderately altered dark gray basalt. Pillow 
margins are completely altered to dark green clays. 
VEINS: A network of fine carbonate veins (>0.5mm)
STRUCTURE: Radiating vesicles perpendicular to chilled side 
margin.
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UNIT: 45
PIECES: 1 (based on piece 1)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Curved chilled zones from edge of 
lower pillow. 
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely vesicular (7% modal), moderate sphericity, 
subrounded.
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Moderately altered dark gray basalt. Pillow 
margins are completely altered to dark green clays. 
VEINS: A network of fine brown clay veins (>0.5mm).
STRUCTURE: no obvious structure.

UNIT: 46
PIECES: 2 to 3c (based on pieces 2 – 3c)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Top, core and part of bottom of large 
inflation unit.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey top grading to brown lower part.
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely to highly vesicular (0.5-40% modal), high to 
elongate sphericity, rounded to subrounded, Concentric 
vesicle trains at the top, grading down in massive core; lower 
vesiculated zone with radially arranged small vesicle trains at 
base of unit. 
UPPER CONTACT: Chilled zone, concentric vesicle trains
LOWER CONTACT: Chilled zone, radiating vesicle trains
ALTERATION: The upper 63cm is moderately altered dark gray 
basalt. The bottom portion of the unit is highly altered brown 
basalt.  Pillow margins are completely altered to dark green 
clays. 
VEINS: A network of fine carbonate veins (2 - >0.5mm). A near 
vertical vein containing green clays, brown clays and calcite.
STRUCTURE: Pillow structure cut by network veins.

UNIT: 47
PIECES: 3d and 4 (based on pieces 3d and 4)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Top and core of inflation unit, some 
of glassy surface preserved.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Pervasive brown coloration.
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Moderately to sparsely vesicular (1 - 25% modal), 
high to elongate sphericity, subrounded to subangular, 
Concentric vesicles and coalesced vesicles, in trains at the top, 
grading down to massive sparsely-vesicular core with small, 
isolated vertical vesicle trains. 
UPPER CONTACT: Chilled zone, concentric vesicle trains
LOWER CONTACT: Not recovered
ALTERATION: Highly altered brown basalt. 
VEINS: A network of fine carbonate veins (2 - >0.5mm). Some 
veins contain a buff colored mineral, possible phospherite. 
STRUCTURE: One set of conjugate veins.
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UNIT: 47
PIECES: 1 (based on piece 1)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Fragment of base of inflation unit.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Pervasive brown colouration.
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely vesicular (10% modal), subrounded, 
randomly distributed. 
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Pillow margin completely altered to brown clays.
VEINS: A network of fine carbonate veins (>0.5mm)
STRUCTURE: mssive structure.

UNIT: 48
PIECES: 2 to 5 (based on pieces 2 - 5)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Fragments of top and core of 
inflation unit.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Pervasive brown colouration.
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Moderately to sparsely vesicular (1 - 25% modal), 
rounded to subrounded, randomly distributed, with sparse gas 
blisters, pipe vesicles in unit core.
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered brown basalt. Complete alteration 
around a haloed vein. 
VEINS: A near vertical vein containing green clays, brown clays 
and calcite.
STRUCTURE: Vesicle cylinder.

UNIT: 49
PIECES: 6 to 7 (based on pieces 6 - 7)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Fragments of top of inflation unit.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Pervasive brown coloration.
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Moderately vesicular (20 - 30% modal), subrounded, 
concentrically banded vesicle trains, with part of a very large 
gas blister (> 60 mm).
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Highly altered brown basalt.
VEINS: A network of fine carbonate veins with possible 
phosperite (>0.5mm). Gas blister contains calcite.  
STRUCTURE: Versicles are aligned as layers.
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324-U1346A-15R-1, Top of Section: 182.2 CSF-A (m)
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UNIT: 50
PIECES: 1 to 17 (based on several pieces)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Brecciated angular pieces of more 
massive parts of an inner pillow inflation unit
TEXTURE: Amygdaloidal, Aphyric
COLOR: Orange-Brownish gray
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: In some places moderately vesicular (5 to 30% 
modal), subrounded to rounded, moderate sphericity, in top of 
section occurrence of a few 4 cm pipe vesicles.
UPPER CONTACT: Not recovered
LOWER CONTACT: Very thin chilled margin with small pocket of 
spalled pillow rim debris
ALTERATION: Moderately to highly altered brown basalt. 
VEINS: A network of fine carbonate veins with possible 
phosperite (>0.5mm).
STRUCTURE: massive structure.

UNIT: 51
PIECE: 18 (based on piece 18)
LITHOLOGY: Coarse grained volcaniclastic debris
VOLCANIC DESCRIPTION: Inter pillow volcaniclastic debris
TEXTURE: Crystalline
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Glassy
VESICLES: Non-vesicular
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Completely altered to calcite with minor green 
and brown clays.
VEINS: N/A
STRUCTURE: Breccias are composed of green angular clasts 
and euhedral calcite groundmass.

UNIT: 52 (continued into next section)
PIECES: 19 to 30 (based on several pieces)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Top and core of inflation pillow unit 
TEXTURE: Amygdaloidal, Aphyric
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Sparsely vesiculated (3 to 10% modal), subrounded 
and moderate sphericity
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Moderately altered gray basalt. High alteration 
around haloed veins. Complete alteration on pillow margin.
VEINS: A network of haloed veins (3-10mm) containing calcite 
and green clay. 
STRUCTURE: massive structure.
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UNIT: 52
PIECES: 1 (based on piece 1)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: core part of inflation unit
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Sparsely vesicular (1-5% modal), low to moderate 
sphericity, subrounded to angular, includes vertical trains 
50-80mm long pipe vesicles.
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Moderately altered gray basalt with complete 
alteration around haloed veins.
VEINS: A network of veins (<.05 – 3 mm) containing calcite and 
green clay.
STRUCTURE: Veins are controlled by two sets of conjugate 
joints.

UNIT: 53
PIECES: 2 (based on piece 2)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Volcaniclastic debris. Pocket of 
spalled pillow rim debris 
TEXTURE: Aphyric, Amygdaloidal
COLOR: White and Dark green
PHENOCRYSTS: None
GROUNDMASS: glassy
VESICLES: Not observed
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Complete alteration to calcite and green clays. 
VEINS: N/A
STRUCTURE: Breccias are composed of green angular clasts 
and euhedral calcite groundmass.
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U1364-16R-2
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UNIT: 54
PIECES: 1 to 4 (based on all pieces)
LITHOLOGY: Amygdaloidal aphyric basalt

TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline to cryptocrystalline
VESICLES: Sparsely to moderate vesicular (3-40% modal), 
elongated to moderate sphericity, subrounded to angular, 
includes vertical trains 50-80mm long pipe vesicles.
UPPER CONTACT: Glassy and chilled margin, radiating vesicles
LOWER CONTACT: Not recovered
ALTERATION: Moderately altered gray basalt. High alteration 
around haloed veins. Complete alteration on pillow margin.
VEINS: A network of haloed veins (3-10mm) containing calcite 
and green clay. 

UNIT: 55
PIECES: 5 (based on piece 5)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Volcaniclastic debris. Pocket of 
spalled pillow rim debris 
TEXTURE: Aphyric, Amygdaloidal
COLOR: White and Dark green
PHENOCRYSTS: None
GROUNDMASS: glassy
VESICLES: Not observed
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Completely altered to calcite with minor green
VEINS: N/A
STRUCTURE: Breccias are composed of green angular clasts 
and euhedral calcite groundmass.

UNIT: 56
PIECES: 6a to 6c (based on all pieces)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Well-preserved Side margin of pillow 
unit. TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark grey
PHENOCRYSTS: None
GROUNDMASS: Microcrystalline
VESICLES: Poorly vesicular (25% modal), moderate to elongate 
sphericity, subrounded to subangular, includes radially 
arranged vesicles (up to 1cm) perpendicular to preserved edge 
of pillow.
UPPER CONTACT: Chilled margin, radiating vesicles
LOWER CONTACT: Chilled margin, radiating vesicles
ALTERATION: Moderately altered gray basalt. High alteration 
around haloed veins. Complete alteration on pillow margin.
VEINS: A haloed vein (3-10mm) containing calcite with green 
and brown clays.
STRUCTURE: A typical structure of one pillow, chilled margin is 
perpendicular to the radiating vesicles.
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U1346A-16R-2 (continued)
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U1346A-16R-2 continued

UNIT: 57
PIECES: 7 (based on piece 7)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Volcaniclastic debris. Pocket of 
spalled pillow rim debris 
TEXTURE: Aphyric, Amygdaloidal
COLOR: White and Dark green
PHENOCRYSTS: None
GROUNDMASS: glassy
VESICLES: Not observed
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Completely altered to calcite with minor green 
and brown clays.
VEINS: N/A
STRUCTURE: Breccias are composed of green angular clasts 
and euhedral calcite groundmass.

UNIT: 58
PIECES: 9 and 10 (based on piece 9 and 10)
LITHOLOGY: Amygdaloidal aphyric basalt
VOLCANIC DESCRIPTION: Fragments of upper part of a pillow 
unit.
TEXTURE: Aphyric, Amygdaloidal
COLOR: Dark brown
PHENOCRYSTS: None
GROUNDMASS: Cryptocrystalline
VESICLES: Sparsely to poorly vesicular (5-15% modal), 
moderate sphericity, subrounded, randomly distributed
UPPER CONTACT: Not recovered
LOWER CONTACT: Not recovered
ALTERATION: Moderately altered brown basalt. 

STRUCTURE: massive structure.
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