
376-U1528A-1R-1-A, 0-150 cm

UNIT: 1
SUBUNIT: -
LITHOLOGY: lapilli tephra
COLOR: bluish gray
TEXTURE: polymict
CLASTS: different clasts <2mm,
grey and white
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Slight alteration
(presence of native sulfur
globules) and minor pyrite
VEINS: None.
STRUCTURE: None.
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376-U1528A-1R-2-A, 0-120 cm

UNIT: 1
SUBUNIT: -
LITHOLOGY: lapilli tephra
COLOR: bluish gray
TEXTURE: polymict
CLASTS: white volcanic clasts
are subrounded; grey clasts are
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Slight alteration
(presence of native sulfur
globules) and minor pyrite
VEINS: None.
STRUCTURE: None.
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376-U1528A-1R-3-A, 0-130 cm

UNIT: 1
SUBUNIT: -
LITHOLOGY: lapilli tephra with
blocks-bombs
COLOR: bluish gray
TEXTURE: polymict
CLASTS: contains blocks of
angular, variably altered
volcanics: (1) black, fresh,
plagioclase-phyric with sulfur on
surface and in vesicles; (2)
medium-gray with disseminated
sulfur in vesicles; and (3)
light-gray, fine-grained
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Slight alteration
(presence of native sulfur
globules) and minor pyrite
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528A-1R-4-A, 0-139 cm

UNIT: 1
SUBUNIT: -
LITHOLOGY: lapilli tephra
COLOR: bluish gray
TEXTURE: polymict
CLASTS: felsic volcanic breccia
clast
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Slight alteration
(presence of native sulfur
globules) and minor pyrite
VEINS: None.
STRUCTURE: None.
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376-U1528A-1R-CC-A, 0-14 cm

UNIT: 1
SUBUNIT: -
LITHOLOGY: lapilli tephra
COLOR: bluish gray
TEXTURE: polymict
CLASTS:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Slight alteration
(presence of native sulfur
globules) and minor pyrite
VEINS: None.
STRUCTURE: None.
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376-U1528A-4R-1-A, 0-39 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapilli tephra with
blocks-bombs
COLOR: light gray
TEXTURE: medium, monomict
CLASTS: Clasts contain elongate
vesicles that are filled with
secondary alteration minerals.
Remnant phenocrysts were
present in some clasts, but they
are unrecognizable.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: pervasively
altered to silica, clay,
disseminated py and native sulfur
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528A-5R-1-A, 0-6 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapilli tephra
COLOR: very dark bluish gray
TEXTURE: coarse
CLASTS: Very altered volcanic
clast with dark-colored stockwork
fabric. Elongate vesicles filled
with silica and pyrite.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: pervasive,
moderate clay-silica alteration,
disseminated py
VEINS: None.
STRUCTURE: None.
376-U1528A-5R-1-A, 6-23 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapilli-tuff
COLOR: gray
TEXTURE: matrix-supported,
polymict
CLASTS: 2
CLASTS: 1) Subrounded,
fine-grained dark highly-altered
vesicular volcaniclastic with a
stockwork fabric. 2) Subrounded,
fine-grained intensely silicified
rock. Some contain altered
remnant crystals.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: patchy alteration,
with abundant clay, lesser silica,
pyrite
VEINS: None.
STRUCTURE: None.
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376-U1528A-6R-1-A, 0-50 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: gray
TEXTURE: clast-supported
CLASTS: The composition of
clasts is not recognisible due to
intense alteration.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: moderately to
highly altered to clay, with lesser
silica, sulfate and pyrite
VEINS: Anhydrite+gypsum+clay
veins.
STRUCTURE: None.
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376-U1528A-7R-1-A, 0-129 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: gray
TEXTURE: clast-supported
CLASTS: Original composition of
clasts is not discernable. Clasts
surrounded by chalcedony rims.
Intense silicification of clasts, but
some maintain volcanic
characteristics such as remnant
phenocrysts.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: vuggy,
moderately to highly altered to
clay, with lesser silica, sulfate,
pyrite and native sulfur infilling
vugs
VEINS:
Anhydrite+gypsum+/-pyrite veins.
STRUCTURE: None.
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376-U1528A-7R-2-A, 0-46 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: light gray
TEXTURE: clast-supported
CLASTS: Original composition of
clasts is not discernable. Clasts
surrounded by chalcedony rims.
Intense silicification of clasts, but
some maintain volcanic
characteristics such as remnant
phenocrysts.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: vuggy,
moderately to highly altered to
clay, with lesser silica, sulfate,
pyrite and native sulfur infilling
vugs
VEINS: Anhydrite+gypsum veins.
STRUCTURE: None.

PMAG

2

01

02

03

04

05

0

10

20

30

40
46.68

46.58

46.48

46.38

Description

Reflectance
b*a*L*

4
8

.0

2
8

.0

8
.0

Magnetic
susceptibility

SHMSL
(SI)

531-1

Matrix
volume

(%)

1
00

7550250

Grain size
AVG, MAX

1C
la

y
S

ilt
S

an
d

G
ra

nu
le

S
m

al
l p

eb
bl

e
M

ed
iu

m
 p

eb
bl

e
La

rg
e 

pe
bb

le
V

er
y 

la
rg

e 
pe

bb
le

C
ob

bl
e

Sorting

1
P

o
o

r

M
o

d
e

ra
te

W
el

l

G
ra

di
ng

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528A-7R Section 2, Top of Section: 46.29 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

16



376-U1528A-8R-1-A, 0-124 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: gray
TEXTURE: clast-supported,
monomict
CLASTS: Original composition of
clasts is not discernable. Clasts
surrounded by chalcedony rims.
Intense silicification of clasts, but
some maintain volcanic
characteristics such as remnant
phenocrysts.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: vuggy,
moderately to highly altered to
clay, with lesser silica, sulfate,
pyrite and native sulfur infilling
vugs
VEINS:
Anhydrite+gypsum+/-native
sulfur adn silica+clay veins.
STRUCTURE: None.
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376-U1528A-9R-1-A, 0-150 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: gray
TEXTURE: clast-supported,
monomict
CLASTS: Original composition of
clasts is not discernable. Clasts
surrounded by chalcedony rims.
Intense silicification of clasts, but
some maintain volcanic
characteristics such as remnant
phenocrysts.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: moderately to
highly altered to clay, with lesser
silica. Sulfate and native sulfur
infilling vugs, minor disseminated
pyrite throughout
VEINS:
Anhydrite+gypsum+/-native
sulfur veins.
STRUCTURE: None.
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376-U1528A-9R-2-A, 0-150 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: light gray
TEXTURE: clast-supported,
monomict
CLASTS: Original composition of
clasts is not discernable. Intense
silicification of clasts. Outline of
feldspar phenocryst can be
visible in the clasts.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: bleached to a
light white/buff, abundant silica,
clay, with anhydrite, native sulfur
and pyrite infilling vugs and
fractures
VEINS: Silica+clay+pyrite and
anhydrite+gypsum+/-native sulfur
veins.
STRUCTURE: None.
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Hole 376-U1528A-9R Section 2, Top of Section: 56.1 m (CSF-A)
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376-U1528A-9R-3-A, 0-57 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: light gray
TEXTURE: clast-supported,
monomict
CLASTS: Original composition of
clasts is not discernable. Intense
silicification of clasts. Outline of
feldspar phenocryst can be
visible in the clasts.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: bleached to a
light white/buff, abundant silica,
clay, with anhydrite, native sulfur
and pyrite infilling vugs and
fractures
VEINS: Anhydrite+gypsum+pyrite
veins.
STRUCTURE: None.
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376-U1528A-10R-1-A, 0-76 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: light bluish gray
TEXTURE: clast-supported,
monomict
CLASTS: Original composition of
clasts is not discernable. Intense
silicification of clasts. Outline of
feldspar phenocryst can be
visible in the clasts. Zoned
alteration degrees in the clasts.
Phenocrysts in the clasts are
replaced to silica.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: light gray
alteration, abundant silica, clay,
with anhydrite, native sulfur and
pyrite infilling vugs and fractures
VEINS:
Anhydrite+gypsum+/-native
sulfur veins.
STRUCTURE: None.

376-U1528A-10R-1-A, 76-150 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: light bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: Original composition of
clasts is not discernable. Intense
silicification of clasts. Clast 1)
outline of feldspar phenocryst
can be visible in the clasts.
Zoned alteration degrees in the
clasts. Phenocrysts in the clasts
are replaced to silica. Clast 2)
dark fine-grained highly altered
volcanic clast sub-rounded.
Fabrics of rounded
inter-connected network.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: light gray
alteration, abundant silica, clay,
with anhydrite, native sulfur and
pyrite infilling vugs and fractures
VEINS:
Anhydrite+gypsum+/-native
sulfur veins.
STRUCTURE: None.
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376-U1528A-10R-2-A, 0-97 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: light bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: Original composition of
clasts is not discernable. Intense
silicification of clasts. Clast 1)
outline of feldspar phenocryst
can be visible in the clasts.
Zoned alteration degrees in the
clasts. Phenocrysts in the clasts
are replaced to silica. Clast 2)
dark fine-grained highly altered
volcanic clast sub-angluar.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: pervasive light
gray alteration, abundant silica,
clay, with anhydrite, native sulfur
and pyrite infilling vugs and
fractures
VEINS:
Anhydrite+gypsum+/-pyrite veins.
STRUCTURE: None.
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376-U1528A-11R-1-A, 0-22 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: light bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: Original composition of
clasts is not discernable. Intense
silicification of clasts. Clast 1)
outline of feldspar phenocryst
can be visible in the clasts.
Zoned alteration degrees in the
clasts. Phenocrysts in the clasts
are replaced to silica. Clast 2)
light grey fine-grained highly
altered volcanic clast
sub-angluar.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: pervasive light
gray alteration, abundant silica,
clay, with anhydrite and pyrite
infilling vugs and fractures
VEINS:
Anhydrite+gypsum+/-pyrite veins.
STRUCTURE: None.
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376-U1528A-12R-1-A, 0-58 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapillistone
COLOR: bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: Original composition of
clasts is not discernable. Intense
silicification of clasts. Clast 1)
altered volcanic, phenocrysts and
some vesicles. 2) unknown,
fine-grained, white. network of
crosscutting veins thorugh clasts
and matrix.
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: pervasive light
gray alteration, abundant silica,
clay, with anhydrite and pyrite
infilling vugs and fractures
VEINS:
Anhydrite+gypsum+/-pyrite veins.
STRUCTURE: None.
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376-U1528A-13R-1-A, 0-61 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE:
CLASTS: original lithology not
discernible. some of the apparent
clasts could in fact be the matrix
which is cross-cut by veins giving
it a clast-like appearance (color
of matrix and clasts almost the
same)
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: pervasive light
gray alteration, abundant silica,
clay, with anhydrite, and pyrite
infilling vugs and fractures
VEINS: Anhydrite+gypsum veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528A-13R-1-A, 61-97 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapilli-tuff
COLOR: light bluish gray
TEXTURE: matrix-supported
CLASTS: larger white, vuggy
clasts are probably of volcanic
origin. distinction of clasts and
matrix complicated due to
crosscutting network of
VEINS: individual small clasts
surrounded by veins or matrix
crosscut by veins??
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: pervasive light
gray alteration, abundant silica,
clay, with anhydrite, and pyrite
infilling vugs and fractures
VEINS: Anhydrite+gypsum veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528A-14R-1-A, 0-39 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapilli-tuff with
blocks-bombs
COLOR: light bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: large volcanic clasts
are vuggy and show different
grades of alteration, large clasts
have a light grey rim and a
darker gray interoir, diss. sulfides
and cross-cutting veins other
clasts are fine-grained but of
unknown origin due to intense
alteration
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION:
fracture-controlled bleached
white-grey alteration dominated
by silica. Abundant vugs with
pyrite, fractures contain anhydrite
and native sulfur
VEINS: Anhydrite+gypsum veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
376-U1528A-14R-1-A, 39-44 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapilli-ash
COLOR:
TEXTURE: polymict
CLASTS: mixed from drilling and
fall-in
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: dark and
bleached grains, minor
disseminated pyrite
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
376-U1528A-14R-1-A, 44-58 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: lapilli-tuff with
blocks-bombs
COLOR: light bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: large volcanic clasts
are vuggy and show different
grades of alteration, large clasts
have a light grey rim and a
darker gray interoir, diss. sulfides
and cross-cutting veins
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION:
fracture-controlled bleached
white-grey alteration dominated
by silica. Abundant vugs with
pyrite, fractures contain anhydrite
and native sulfur
VEINS: Anhydrite+gypsum+/-
native sulfur vein.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528A-15R-1-A, 0-17 cm

UNIT: 2
SUBUNIT: -
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE:
CLASTS: original lithology not
discernible. some of the apparent
clasts could in fact be the matrix
which is cross-cut by veins giving
it a clast-like appearance (color
of matrix and clasts almost the
same)
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: pervasive
silica-clay alteration, with
abundant anhydrite filling of vugs
VEINS: None.
STRUCTURE: None.
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Site U1528 core descriptions Visual core descriptions

31



376-U1528C-3N-1-A, 0-12 cm
UNIT: 1 SUBUNIT: -
LITHOLOGY: volcaniclastic
COLOR: very dark greenish gray
TEXTURE: polymict
CLASTS: volcanic
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Dark gray to light
gray in color, anhydrite
pseudomorphed plagioclase,
disseminated pyrite common,
intensely altered
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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Hole 376-U1528C-3N Section 1, Top of Section: 26.5 m (CSF-A)
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376-U1528C-4N-1-A, 0-41 cm
UNIT: 1 SUBUNIT: -
LITHOLOGY: lapilli tephra
COLOR: gray
TEXTURE: polymict
CLASTS: volcanic
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Plagioclase
pseudomorphed by anhydrite,
vugs infilled with pyrite and
sulfate with abundant native
sulfur. Minor magnetite.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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Hole 376-U1528C-4N Section 1, Top of Section: 31.0 m (CSF-A)
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376-U1528C-5N-1-A, 0-18 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli tephra
COLOR: gray
TEXTURE: coarse, polymict
CLASTS: volcanic
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Dark gray and
intensely altered, native sulfur
and pyrite common, vugs infilled
with sulfate and native sulfur
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
376-U1528C-5N-1-A, 18-26 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES: nonvesicular
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Dark gray and
intensely altered, native sulfur
and pyrite common, vugs infilled
with sulfate and native sulfur
VEINS: Clay+native sulfur veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528C-6N-1-A, 0-18 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: volcanic
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Moderately
silicified and intensely altered,
light gray in color, plagioclase are
pseudomorphed by sulfate, large
clasts exhibit zonation in color
from core to rim
VEINS: None.
STRUCTURE: None.
376-U1528C-6N-1-A, 18-38 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE: altered
CLASTS: fine-grained, unknown
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Moderately
silicified and intensely altered,
light gray in color, plagioclase are
pseudomorphed by sulfate, large
clasts exhibit zonation in color
from core to rim
VEINS: None.
STRUCTURE: None.

376-U1528C-6N-1-A, 38-102 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE: altered
CLASTS: fine-grained, unknown
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Moderately
silicified and intensely altered,
light gray in color, plagioclase are
pseudomorphed by sulfate, large
clasts exhibit zonation in color
from core to rim
VEINS: None.
STRUCTURE: None.
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Hole 376-U1528C-6N Section 1, Top of Section: 40.0 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

35



376-U1528C-7N-1-A, 0-15 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: light gray
TEXTURE: altered
CLASTS: volcanic
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Dark to light gray
in color, intensely altered, finely
disseminated pyrite and minor
magnetite, native sulfur is minor
and vugs are infilled with sulfate
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528C-7N-1-A, 15-150 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: volcanic
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Dark to light gray
in color, intensely altered, finely
disseminated pyrite and minor
magnetite, native sulfur is minor
and vugs are infilled with sulfate
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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Hole 376-U1528C-7N Section 1, Top of Section: 44.5 m (CSF-A)
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Hole 376-U1528C Core 8N, Interval 49.0-53.5 m (CSF-A) NO RECOVERY
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Hole 376-U1528D Core 11, Interval 0.0-61.3 m (CSF-A) DRILLED INTERVAL
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376-U1528D-2R-1-A, 0-95 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone with
blocks-bombs
COLOR: light gray
TEXTURE: monomict
CLASTS: grey and white volcanic
clasts, subrounded, sulfur lapilli,
subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered,
clay rich clast with silica-pyrite
rich matrix, vugs lined by pyrite
and gypsum are common
VEINS: Anhydrite+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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Hole 376-U1528D-2R Section 1, Top of Section: 61.3 m (CSF-A)
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376-U1528D-3R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone with
blocks-bombs
COLOR: light gray
TEXTURE: clast-supported,
polymict
CLASTS: white volcanic clasts,
subrounded, grey volcanic clasts,
subangular, sulfur lapilli,
subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered,
pseudomorphed feldspar by
sulfate common. Pyrite is
disseminated and variably
oxidized
VEINS: Anhydrite+pyrite+/-
native sulfur veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-3R-2-A, 0-145 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: light gray
TEXTURE: clast-supported,
polymict
CLASTS: black slightly altered to
fresh volcanic clasts,
subrounded, light and medium
gray altered volcanic clasts,
subangular, sulfur lapilli,
subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Vugs are filled with anhydrite and
plagioclase is pseudomorphed by
alunite, native sulfur common in
veins
VEINS: Anhydrite+pyrite+/-native
sulfur veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-3R-3-A, 0-25 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: light bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: volcanic clasts,
subrounded, volcanic clasts,
subangular, sulfur lapilli,
subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Vugs are filled with anhydrite and
plagioclase is pseudomorphed by
alunite, native sulfur common in
veins
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-4R-1-A, 0-146 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: light bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: volcanic clasts,
subrounded, volcanic clasts,
subangular, sulfur lapilli,
subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered,
clay rim common around clasts,
plagioclase pseudomorphed and
matrix is pyrite-silica rich
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-4R-2-A, 0-23 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: light bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: altered volcanic clasts,
subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered,
clay rim common around clasts,
plagioclase pseudomorphed and
matrix is pyrite-silica rich
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528D-4R-2-A, 23-112 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: altered volcanic clasts,
angular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Native sulfur and alunite
common, more silica and pyrite
within matrix
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-5R-1-A, 0-50 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: dark highly altered
volcanic clasts, subrounded,
fine-grained silificied (volcanic?)
rock, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered
with clay and native sulfur
occurring as veinlets
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528D-5R-1-A, 50-94 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: tuff-breccia
COLOR: bluish gray
TEXTURE:
CLASTS: intensely altered
volcanic clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered
with clay and native sulfur
occurring as veinlets
VEINS: Sulfate+pyrite+silica
vein.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528D-5R-1-A, 94-150 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered
volcanic clasts, subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered
with clay and native sulfur
occurring as veinlets
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-5R-2-A, 0-96 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff with
blocks-bombs
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered
volcanic clasts, subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Sulfur and clay veins commonly
cut clasts sulfate and pyrite
common.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-6R-1-A, 0-121 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: clast-supported
CLASTS: intensely altered
volcanic clasts, subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Plagioclase are completely
pseudomorphed by secondary
sulfates. Pyrite is disseminated
throughout
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-7R-1-A, 0-75 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: intensely altered
volcanic clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered,
diffusive clast boundaries. Silica
and pyrite dominant in the matrix
VEINS: None.
STRUCTURE: None.
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376-U1528D-8R-1-A, 0-52 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered
volcanic clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Alunite common in clasts, matrix
is dominated by silica and pyrite
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-9R-1-A, 0-128 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered
volcanic clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Matrix is well developed and
silica and pyrite rich. Clasts are
alunite rich.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-9R-2-A, 0-53 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: intensely altered
volcanic clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Matrix is well developed and
silica and pyrite rich. Clasts are
alunite rich.
VEINS: None.
STRUCTURE: None.
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376-U1528D-10R-1-A, 0-146 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered
volcanic clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered
with bleached veins containing
native sulfur. Pyrite limited to
darker areas.
VEINS: Pyrite vein.
STRUCTURE: None.
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376-U1528D-10R-2-A, 0-125 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: intensely altered
volcanic clasts, subrounded,
intensely altered volcanic clasts,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered,
white bleached rim common.
Pyrite is disseminated. Native
sulfur limited to bleached veins.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-11R-1-A, 0-149 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: intensely altered
volcanic clasts, subrounded,
intensely altered volcanic clasts,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered
with coarse pyrite and native
sulfur. Matrix changes color from
white-gray to blue gray in
individual clasts.
VEINS: Anhydrite+pyrite;
anhydrite; and pyrite+native
sulfur veins.
STRUCTURE: None.
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376-U1528D-11R-2-A, 0-99 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: bluish gray
TEXTURE: clast-supported
CLASTS: intensely altered
volcanic clasts, subrounded,
white fine-grained clasts,
subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
bleached veins common. Mesh
texture pyrite and silica cross cut
core with minor native sulfur
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528D-11R-2-A, 99-150 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported
CLASTS: white fine-grained
clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
bleached veins common. Mesh
texture pyrite and silica cross cut
core with minor native sulfur
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-11R-3-A, 0-96 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: white fine-grained
partly vuggy clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered,
cut by a fine mesh of
silica-sulfide veins. Clasts are
more clay rich than matrix.
VEINS: Pyrite+silica+/-native
sulfur veins.
STRUCTURE: None.
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376-U1528D-12R-1-A, 0-143 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Plagioclase pseudomorphs
abundant. Silica and pyrite
commonly form discrete veins
VEINS: Pyrite+/-native sulfur and
silica+clay+/-pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-12R-2-A, 0-138 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: volcanic clasts, mixed
from drilling and fall-in
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered
with a matrix of clay and silica.
Veins of bleach material cross
cut.
VEINS: None.
STRUCTURE: None.
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376-U1528D-12R-3-A, 0-110 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Silica and pyrite common. Whit
bleached veins locally contain
native sulfur
VEINS: Pyrite and pyrite+silica
veins.
STRUCTURE: None.
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376-U1528D-13R-1-A, 0-136 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Plagioclase are pseudomoprhed.
Anhydrite and pyrite often infill
vugs.
VEINS: Silica+clay+/-pyrite and
anhydrite+clay veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-13R-2-A, 0-52 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensley altered.
Light clasts and dark matrix.
Clasts are silicified and locally
pyrite exhibits signs of
oxidization. Anhydrite infills
discrete veins
VEINS: None.
STRUCTURE: None.
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376-U1528D-14R-1-A, 0-146 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Matrix is silica rich. Cores of
clasts darker than rims. No
plagioclase pseudomoprhs
VEINS: Silica+clay+/-pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-14R-2-A, 0-25 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered
by with minor silicification.
Plagioclase pseudompophed by
sulfate. Pyrite localized to matrix.
VEINS: None.
STRUCTURE: None.

376-U1528D-14R-2-A, 25-57 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered
by with minor silicification.
Plagioclase pseudompophed by
sulfate. Pyrite localized to matrix.
VEINS: Silica+clay+/-pyrite veins.
STRUCTURE: None.
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376-U1528D-15R-1-A, 0-83 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Clasts are highly resorbed. Pyrite
and silica common in matrix.
VEINS: Silica+clay+/-pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-16R-1-A, 0-112 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Plagioclase pseudomoprhed.
Pyrite is disseminated loclaly
forming aggregates. Native sulfur
minor
VEINS: Pyrite; silica+native
sulfur; and silica+pyrite veins.
STRUCTURE: Well developed
fabric defined by plagioclase and
vesicles.
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376-U1528D-17R-1-A, 0-85 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Clasts are clay rich whilst matrix
is silica rich. Pyrite abundant
throughout.
VEINS: Pyrite+silica veins
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528D-17R-1-A, 85-150 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Clasts are clay rich whilst matrix
is silica rich. Pyrite abundant
throughout.
VEINS: Pyrite+silica veins
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-17R-2-A, 0-122 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Anhydrite and native sulfur
common. Pyrite is disseminated
and locally oxidised.
VEINS: Silica+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-18R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: bluish gray
TEXTURE: clast-supported,
monomict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
White veins rich in sulfur cross
cut a blue-gray background.
Sulfate commonly infill vugs.
VEINS: Silica+native sulfur veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-18R-2-A, 0-98 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: bluish gray
TEXTURE: clast-supported,
polymict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Vein bleached veins common.
Pyrite and anhydrite infill vugs
VEINS: Pyrite+silica veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-19R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: dark greenish gray
TEXTURE: clast-supported,
polymict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Highly silicified, minor native
sulfur. Vugs infilled with sulfate
and minor pyrite
VEINS: Silica+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-19R-2-A, 0-16 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: bluish gray
TEXTURE: clast-supported,
monomict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Native sulfur infills vugs.
Silicification is pervasive, no
sulfate.
VEINS: None.
STRUCTURE: None.

376-U1528D-19R-2-A, 16-32 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Native sulfur infills vugs.
Silicification is pervasive, no
sulfate.
VEINS: Silica+pyrite+native
sulfur vein.
STRUCTURE: None.
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376-U1528D-20R-1-A, 0-142 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapilli-tuff
COLOR: dark bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Network of silica-clay veins.
Pyrite is disseminated and occurs
mainly in clast.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

TS
TSB
ICP

PMAG

2a

01

02

03

04

05

06

07

08

09

10

11

12

13

14

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140149.50

149.40

149.30

149.20

149.10

149.00

148.90

148.80

148.70

148.60

148.50

148.40

148.30

148.20

148.10

Description

Reflectance
b*a*L*

4
4

.0

2
4

.0

4
.0

-1
6

.0

Magnetic
susceptibility

SHMSL
(SI)

3616-4

Matrix
volume

(%)

1
00

7550250

Grain size
AVG, MAX

1C
la

y
S

ilt
S

an
d

G
ra

nu
le

S
m

al
l p

eb
bl

e
M

ed
iu

m
 p

eb
bl

e
La

rg
e 

pe
bb

le
V

er
y 

la
rg

e 
pe

bb
le

C
ob

bl
e

Sorting

1
P

o
o

r

M
o

d
e

ra
te

W
el

l

G
ra

di
ng

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528D-20R Section 1, Top of Section: 148.1 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

72



376-U1528D-20R-2-A, 0-101 cm
UNIT: 2 SUBUNIT 2a
LITHOLOGY: lapillistone
COLOR: dark bluish gray
TEXTURE: matrix-supported,
polymict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Silica forms discrete veins
surrounding clasts. Plagioclase
pseudomorphed by alunite.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-21R-1-A, 0-139 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: dacite lava
COLOR: very dark bluish gray
TEXTURE: glomeroporphyritic
PHENOCRYSTS: plagioclase
GROUNDMASS:
VESICLES: sparsely vesicular,
sub-rounded
VESICLE ROUNDNESS &
SPHERICITY: sub-rounded, low
(irregular)
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Elongate vesicles infilled with
silica, anhydrite and pyrite.
VEINS: Silica+pyrite veins.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (0-128
cm).

376-U1528D-21R-1-A, 139-150
cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
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376-U1528D-21R-1-A, 0-139 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: dacite lava
COLOR: very dark bluish gray
TEXTURE: glomeroporphyritic
PHENOCRYSTS: plagioclase
GROUNDMASS:
VESICLES: sparsely vesicular,
sub-rounded
VESICLE ROUNDNESS &
SPHERICITY: sub-rounded, low
(irregular)
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Elongate vesicles infilled with
silica, anhydrite and pyrite.
VEINS: Silica+pyrite veins.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (0-128
cm).

376-U1528D-21R-1-A, 139-150
cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
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376-U1528D-21R-2-A, 0-46 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: dacite lava
COLOR: very dark bluish gray
TEXTURE: glomeroporphyritic
PHENOCRYSTS: plagioclase
GROUNDMASS:
VESICLES: sparsely vesicular,
sub-rounded
VESICLE ROUNDNESS &
SPHERICITY: sub-rounded, low
(irregular)
UPPER CONTACT: 2
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Patchy silicification. Vugs
partially infilled with anhydrite.
Pyrite poor.
VEINS: None.
STRUCTURE: None.

376-U1528D-21R-2-A, 46-143 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: lapilli-tuff with
blocks-bombs
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Patchy silicification. Vugs
partially infilled with anhydrite.
Pyrite poor.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-21R-2-A, 0-46 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: dacite lava
COLOR: very dark bluish gray
TEXTURE: glomeroporphyritic
PHENOCRYSTS: plagioclase
GROUNDMASS:
VESICLES: sparsely vesicular,
sub-rounded
VESICLE ROUNDNESS &
SPHERICITY: sub-rounded, low
(irregular)
UPPER CONTACT: 2
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Patchy silicification. Vugs
partially infilled with anhydrite.
Pyrite poor.
VEINS: None.
STRUCTURE: None.

376-U1528D-21R-2-A, 46-143 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: lapilli-tuff with
blocks-bombs
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Patchy silicification. Vugs
partially infilled with anhydrite.
Pyrite poor.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

ICP

XRD

PMAG

2b

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140155.80

155.70

155.60

155.50

155.40

155.30

155.20

155.10

155.00

154.90

154.80

154.70

154.60

154.50

154.40

Description

Reflectance
b*a*L*

4
8

.0

2
8

.0

8
.0

Magnetic
susceptibility

SHMSL
(SI)

8631-2

Vesicle size
MAX, MODE

(mm)

20151050

Groundmass
grain size

(mm)

10
.7

5

0
.5

0
.2

5

0

Phenocrysts
PLAG, CPX

volume
(%)

2520151050

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528D-21R Section 2, Top of Section: 154.4 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

77



376-U1528D-21R-3-A, 0-13 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: lapillistone
COLOR: dark bluish gray
TEXTURE: clast-supported,
monomict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Patchy silicification with lighter
clay rich areas. Pyrite poor.
VEINS: None.
STRUCTURE: None.
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376-U1528D-22R-1-A, 0-146 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: volcanic
COLOR: dark bluish gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES: sparsely vesicular,
sub-rounded
VESICLE ROUNDNESS &
SPHERICITY: sub-rounded
UPPER CONTACT: 2
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Stringers of silica and pyrite
common. Locally veins contain
native sulfur. Silicification is
moderate.
VEINS: Anhydrite+native sulfur
vein.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (0-103
cm).
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376-U1528D-22R-1-A, 0-146 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: volcanic
COLOR: dark bluish gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES: sparsely vesicular,
sub-rounded
VESICLE ROUNDNESS &
SPHERICITY: sub-rounded
UPPER CONTACT: 2
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Stringers of silica and pyrite
common. Locally veins contain
native sulfur. Silicification is
moderate.
VEINS: Anhydrite+native sulfur
vein.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (0-103
cm).

TS
ICP

TSB
ICP

PMAG

2b

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140159.10

159.00

158.90

158.80

158.70

158.60

158.50

158.40

158.30

158.20

158.10

158.00

157.90

157.80

157.70

Description

Reflectance
b*a*L*

4
4

.0

2
4

.0

4
.0

-1
6

.0

Magnetic
susceptibility

SHMSL
(SI)

72-3

Vesicle size
MAX, MODE

(mm)

20151050

Groundmass
grain size

(mm)

10
.7

5

0
.5

0
.2

5

0

Phenocrysts
PLAG, CPX

volume
(%)

2520151050

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528D-22R Section 1, Top of Section: 157.7 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

80



376-U1528D-22R-2-A, 0-101 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: volcanic
COLOR: dark bluish gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES: sparsely vesicular,
subangular
VESICLE ROUNDNESS &
SPHERICITY: subangular, low
(irregular)
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Highly silicified with abundant
pyrite stringers. Globular sulfur
common in vugs. Pyrite
abundant.
VEINS: Anhydrite+native sulfur
and anhydrite+pyrite veins.
STRUCTURE: None.
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376-U1528D-22R-2-A, 0-101 cm
UNIT: 2 SUBUNIT 2b
LITHOLOGY: volcanic
COLOR: dark bluish gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES: sparsely vesicular,
subangular
VESICLE ROUNDNESS &
SPHERICITY: subangular, low
(irregular)
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Highly silicified with abundant
pyrite stringers. Globular sulfur
common in vugs. Pyrite
abundant.
VEINS: Anhydrite+native sulfur
and anhydrite+pyrite veins.
STRUCTURE: None.
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376-U1528D-23R-1-A, 0-147 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Pyrite disseminated throughout.
Clasts are variably resorbed and
cross cut by silica veins.
VEINS: Silica+/-pyrite and
sulfate+native sulfur veins.
STRUCTURE: None.
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376-U1528D-23R-2-A, 0-144 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: dark bluish gray
TEXTURE: clast-supported
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Brown-buff bleached areas.
Pyrite is disseminated
throughout. Matrix more highly
altered than clast.
VEINS: Anhydrite+pyrite vein.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-24R-1-A, 0-116 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: clast-supported
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Bleached veins well developed
and vuggy. Pyrite is disseminated
throughout. Vugs infilled with
sulfate and native sulfur.
VEINS: None.
STRUCTURE: None.

376-U1528D-24R-1-A, 116-131
cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: tuff
COLOR: bluish gray
TEXTURE: fine
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Bleached veins well developed
and vuggy. Pyrite is disseminated
throughout. Vugs infilled with
sulfate and native sulfur.
VEINS: None.
STRUCTURE: None.

376-U1528D-24R-1-A, 131-139
cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: clast supported
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376-U1528D-25R-1-A, 0-146 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapillistone with
blocks-bombs
COLOR: bluish gray
TEXTURE: clast-supported
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Vugs infilled with native sulfur,
silicification is minor.
Disseminated pyrite common.
VEINS:
Ahnydrite+/-pyrite+/-native sulfur
veins.
STRUCTURE: None.
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376-U1528D-25R-2-A, 0-31 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapillistone
COLOR: bluish gray
TEXTURE: clast-supported
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Clay and silica common. Clasts
exhibit clay alteration halos.
Matrix silica-pyrite rich.
VEINS: None.
STRUCTURE: None.

376-U1528D-25R-2-A, 31-92 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: tuff
COLOR: bluish gray
TEXTURE: fine
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Clay and silica common. Clasts
exhibit clay alteration halos.
Matrix silica-pyrite rich.
VEINS: Anhydrite vein.
STRUCTURE: None.
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376-U1528D-26R-1-A, 0-16 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: clast-supported
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Pyrite forms stringers and is
finely disseminated. Vugs are
infilled with native sulfur, sulfate
and pyrite.
VEINS: Anhydrite+pyrite vein.
STRUCTURE: None.

376-U1528D-26R-1-A, 16-77 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: tuff
COLOR: bluish gray
TEXTURE: fine
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
White bleached veins common.
Pyrite is finely disseminated.
Vugs infilled with sulfate and
pyrite.
VEINS: None.
STRUCTURE: Moderate volcanic
fabric defined by vesicles
(16-102 cm).

376-U1528D-26R-1-A, 77-102 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE:
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
White bleached veins common.
Pyrite is finely disseminated.
Vugs infilled with sulfate and
pyrite.
VEINS: None.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (0-102
cm).
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376-U1528D-27R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Silicified with strongly resorbed
clasts . Veins are vuggy and
sulfur rich.
VEINS: Anhydrite+/-pyrite and
pyrite veins.
STRUCTURE: None.
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376-U1528D-28R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Fine mesh texture of pyrite veins.
Minor silicification. Vugs partially
infilled with anhydrite.
VEINS: Anhydrite and
anhydrite+/-pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-28R-2-A, 0-64 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Low silicification. Vuggy texture.
White halo at clast rim.
VEINS: Anhydrite veins.
STRUCTURE: None.
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376-U1528D-29R-1-A, 0-144 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Vugs infilled with alunite and
sulfate. Pyrite is disseminated
throughout.
VEINS: Anhdyrite+pyrite veins.
STRUCTURE: None.

PMAG

TS
TSB
ICP
ICP

2c

01

02

03

04

05

06

07

08

09

10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140192.70

192.60

192.50

192.40

192.30

192.20

192.10

192.00

191.90

191.80

191.70

191.60

191.50

191.40

191.30

Description

Reflectance
b*a*L*

4
8

.0

2
8

.0

8
.0

Magnetic
susceptibility

SHMSL
(SI)

1494-1

Matrix
volume

(%)

1
00

7550250

Grain size
AVG, MAX

1C
la

y
S

ilt
S

an
d

G
ra

nu
le

S
m

al
l p

eb
bl

e
M

ed
iu

m
 p

eb
bl

e
La

rg
e 

pe
bb

le
V

er
y 

la
rg

e 
pe

bb
le

C
ob

bl
e

Sorting

1
P

o
o

r

M
o

d
e

ra
te

W
el

l

G
ra

di
ng

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528D-29R Section 1, Top of Section: 191.3 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

92



376-U1528D-29R-2-A, 0-19 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Vugs infilled with alunite and
sulfate. Pyrite is disseminated
throughout.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: None.

376-U1528D-29R-2-A, 19-122 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: gray
TEXTURE: matrix-supported,
monomict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Vugs infilled with alunite and
sulfate. Pyrite is disseminated
throughout.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: None.
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376-U1528D-30R-1-A, 0-110 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Clay and silica abundant.
Anhydrite and pyrite infill vugs.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-31R-1-A, 0-112 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Pyrite-anhydrite vein network.
White bleached vein occur. Minor
oxidized pyrite.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-32R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Silicified with anhydrite common.
Minor oxidization to pyrite
VEINS: Anhydrite+pyrite veins.
STRUCTURE: None.
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376-U1528D-32R-2-A, 0-55 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Vesicles lined with anhydrite.
White halos common.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: None.
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376-U1528D-33R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Clasts are highly resorbed.
Vesicles lined with anhydrite.
Vuggy pyrite in veins.
VEINS: Anhydrite+pyrite+/-native
sulfur veins.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (0-98
cm).
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376-U1528D-33R-2-A, 0-125 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: lapilli-tuff
COLOR: bluish gray
TEXTURE: matrix-supported,
monomict
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Clasts exhibit a silica rich rim.
Vugs infilled with native sulfur
and anhydrite.
VEINS: Pyrite+native sulfur
veins; pyrite+anhydrite veins.
STRUCTURE: None.
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376-U1528D-34R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: bluish gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Veins of anhydrite common.
Plagioclase pseudomorphs.
Vesicles infilled with anhydrite
and pyrite.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: None.
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376-U1528D-35R-1-A, 0-150 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: light bluish gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Homogenous clay rich matrix
with abundant oxidization.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: None.
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376-U1528D-35R-2-A, 0-33 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: light bluish gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Homogenous clay
matrix with clear signs of
oxidization.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: None.
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376-U1528D-36R-1-A, 0-24 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Alteration is
fracture/vein controlled. Vugs
infilled with anhydrite or pyrite.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528D-36R-1-A, 24-40 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Highly bleached. Zonation in
mineralogy from clast rims.
Vuggy vein network well
developed.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528D-36R-1-A, 40-61 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Highly bleached. Zonation in
mineralogy from clast rims.
Vuggy vein network well
developed.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.

376-U1528D-36R-1-A, 61-72 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: light gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Highly bleached. Zonation in
mineralogy from clast rims.
Vuggy vein network well
developed
VEINS: Anhydrite+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by elongated
vesicles within volcanic clasts;
fabric does not have a shared
orientation between clasts.
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376-U1528D-37R-1-A, 0-15 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: light gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Pyrite is disseminated and forms
discrete veins. Vugs are rimmed
with anhydrite with pyrite core.
VEINS: None.
STRUCTURE: None.

376-U1528D-37R-1-A, 15-59 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Pyrite is disseminated and forms
discrete veins. Vugs are rimmed
with anhydrite with pyrite core.
VEINS: Pyrite+anhydrite vein.
STRUCTURE: None.
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376-U1528D-38R-1-A, 0-43 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Intense silicification with blebs of
pyrite. Vugs are infilled with
sulfate and pyrite.
VEINS: Anhydrite+pyrite+/-silica
veins.
STRUCTURE: None.
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376-U1528D-39R-1-A, 0-130 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Intense veining filled with sulfate
and pyrite. Plagioclase
pseudomorphed by alunite
VEINS: Anhydrite+pyrite veins.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (0-130
cm).
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376-U1528D-40R-1-A, 0-18 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Clasts hard to distinguish and
rime by clay. Sulfate common
within matrix associated with
pyrite.
VEINS: None.
STRUCTURE: None.

2c

01

02

03

0

10244.20

244.10

Description

Reflectance
b*a*L*

5
6

.0

3
6

.0

1
6

.0

-4
.0

-2
4

.0

Magnetic
susceptibility

SHMSL
(SI)

10-0

Matrix
volume

(%)

1
00

7550250

Grain size
AVG, MAX

1C
la

y
S

ilt
S

an
d

G
ra

nu
le

S
m

al
l p

eb
bl

e
M

ed
iu

m
 p

eb
bl

e
La

rg
e 

pe
bb

le
V

er
y 

la
rg

e 
pe

bb
le

C
ob

bl
e

Sorting

1
P

o
o

r

M
o

d
e

ra
te

W
el

l

G
ra

di
ng

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528D-40R Section 1, Top of Section: 244.1 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

107



376-U1528D-41R-1-A, 0-60 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: light gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
White bleached areas containing
native sulfur. Blue-gray zones
are rich in pyrite.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by vesicles (47-67
cm).

ICP

HS
HS
HS
HS
HS

ICP
ICP

MAD

TS
XRD
TSB

2c

01

02

03

04

05

06

07

08

09

10

0

10

20

30

40

50

60

70

80
249.68

249.58

249.48

249.38

249.28

249.18

249.08

248.98

Description

Reflectance
b*a*L*

6
8

.0

4
8

.0

2
8

.0

8
.0

Magnetic
susceptibility

SHMSL
(SI)

28188-2

Matrix
volume

(%)

1
00

7550250

Grain size
AVG, MAX

1C
la

y
S

ilt
S

an
d

G
ra

nu
le

S
m

al
l p

eb
bl

e
M

ed
iu

m
 p

eb
bl

e
La

rg
e 

pe
bb

le
V

er
y 

la
rg

e 
pe

bb
le

C
ob

bl
e

Sorting

1
P

o
o

r

M
o

d
e

ra
te

W
el

l

G
ra

di
ng

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528D-41R Section 1, Top of Section: 248.9 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

108



376-U1528D-42R-1-A, 0-144 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Sulfur occurs as globules infilling
vugs. Pyrite is disseminated.
VEINS: Pyrite vein.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (13-67
and 74-144 cm).
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376-U1528D-42R-1-A, 0-144 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Sulfur occurs as globules infilling
vugs. Pyrite is disseminated.
VEINS: Pyrite vein.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (13-67
and 74-144 cm).
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376-U1528D-42R-2-A, 0-63 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcanic
COLOR: light gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Pyrite is limited to vugs. Clay rich
clasts are distinguishable.
VEINS: Pyrite vein.
STRUCTURE: None.
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376-U1528D-42R-2-A, 0-63 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcanic
COLOR: light gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Pyrite is limited to vugs. Clay rich
clasts are distinguishable.
VEINS: Pyrite vein.
STRUCTURE: None.
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376-U1528D-43R-1-A, 0-132 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcanic
COLOR: light gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
No clear clast boundaries visible.
Pyrite is disseminated and infills
vugs. Native sulfur rare.
VEINS: Anhydrite+/-native
sulfur+/-pyrite.
STRUCTURE: None.
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376-U1528D-43R-1-A, 0-132 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcanic
COLOR: light gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
No clear clast boundaries visible.
Pyrite is disseminated and infills
vugs. Native sulfur rare.
VEINS: Anhydrite+/-native
sulfur+/-pyrite.
STRUCTURE: None.
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376-U1528D-44R-1-A, 0-120 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: light gray
TEXTURE: altered
CLASTS: fine-grained,
subangular
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
No clear clast boundaries
distinguished. Pyrite finely
disseminated. Plagioclase
completely pseudomorphed.
VEINS: Sulfate+/-pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by vesicles.
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376-U1528D-45R-1-A, 0-93 cm
UNIT: 2 SUBUNIT 2c
LITHOLOGY: volcaniclastic
COLOR: gray
TEXTURE: altered
CLASTS: intensely altered vuggy
volcanic clasts, subangular, white
fine-grained clasts, subrounded
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Clasts totally resorbed. Oxidized
pyrite common. Matrix is silica
rich.
VEINS: Pyrite+sulfate and
pyrite+silica veins.
STRUCTURE: None.
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376-U1528D-46R-1-A, 0-53 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: dacite
COLOR: gray
TEXTURE: glomeroporphyritic,
porphyritic
PHENOCRYSTS: plagioclase,
pyroxene
GROUNDMASS:
VESICLES: nonvesicular
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Clast and matrix are completely
replaced by vuggy silica.
Anhydrite often infills vugs.
VEINS: Sulfate+/-pyrite+/-native
sulfur veins.
STRUCTURE: Weak volcanic
fabric defined by vesicles.
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376-U1528D-47R-1-A, 0-114 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: light gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: 4
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Clasts extensively resorbed.
Plagioclase are pseudomorphed
by anhydrite. Minor disseminated
pyrite.
VEINS: Sulfate+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by vesicles.
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376-U1528D-48R-1-A, 0-150 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Highly silicified. Vugs are partly
to completely infilled with sulfate.
Pyrite partly oxidized.
VEINS: Sulfate+pyrite+/-silica
veins.
STRUCTURE: Moderate volcanic
fabric defined by vesicles
(58-150 cm).

ICP

ICP
PMAG

XRD

3

01

02

03

04

05

06

07

08

09

10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140283.90

283.80

283.70

283.60

283.50

283.40

283.30

283.20

283.10

283.00

282.90

282.80

282.70

282.60

282.50

Description

Reflectance
b*a*L*

6
4

.0

4
4

.0

2
4

.0

4
.0

Magnetic
susceptibility

SHMSL
(SI)

1
40

0

9
00

4
00

-1
00

Vesicle size
MAX, MODE

(mm)

20151050

Groundmass
grain size

(mm)

10
.7

5

0
.5

0
.2

5

0

Phenocrysts
PLAG, CPX

volume
(%)

2520151050

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528D-48R Section 1, Top of Section: 282.5 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

119



376-U1528D-48R-2-A, 0-100 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Halo's form around veins. Pyrite
is partly oxidized.
VEINS: Silica+pyrite+sulfate
veins.
STRUCTURE: Moderate volcanic
fabric defined by vesicles (0-35
cm) and weak fabric from 86-150
cm.

PMAG

ICP
ICP

3

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140285.40

285.30

285.20

285.10

285.00

284.90

284.80

284.70

284.60

284.50

284.40

284.30

284.20

284.10

284.00

Description

Reflectance
b*a*L*

6
8

.0

4
8

.0

2
8

.0

8
.0

Magnetic
susceptibility

SHMSL
(SI)

1
40

9040-1
0

Vesicle size
MAX, MODE

(mm)

20151050

Groundmass
grain size

(mm)

10
.7

5

0
.5

0
.2

5

0

Phenocrysts
PLAG, CPX

volume
(%)

2520151050

F
ra

ct
ur

es
 a

nd
 v

ei
ns

Major
minerals

(from XRD)

Sulfide
abundance

(%)

151050

A
lte

ra
tio

n 
ra

nk

G
ra

ph
ic

lit
ho

lo
gy

C
or

e
im

ag
e

S
hi

pb
oa

rd
sa

m
pl

es

O
rie

nt
at

io
n

Ig
ne

ou
s 

lit
h.

 u
ni

t

P
ie

ce
 n

um
be

r

C
or

e 
le

ng
th

 (
cm

)

D
ep

th
 (

m
)

Hole 376-U1528D-48R Section 2, Top of Section: 284.0 m (CSF-A)

Site U1528 core descriptions Visual core descriptions

120



376-U1528D-48R-3-A, 0-50 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Halo's form around veins. Pyrite
is partly oxidized.
VEINS: Sulfate+silica+pyrite
veins.
STRUCTURE: Weak volcanic
fabric defined by vesicles (0-44
cm).
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376-U1528D-49R-1-A, 0-150 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: bluish gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Multiple generation of silica
overprinting. Vugs variably
infilled with pyrite and anhydrite.
VEINS: Sulfate and
sulfate+silica+pyrite veins.
STRUCTURE: Weak volcanic
fabric defined by vesicles.
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376-U1528D-49R-2-A, 0-139 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: bluish gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Intense silicification. Clasts
resorbed. Pyrite is disseminated.
VEINS: Pyrite+sulfate+/-silica
veins.
STRUCTURE: None.
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376-U1528D-50R-1-A, 0-50 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Clast are resorbed and
overprinted by strong
silicification. Pyrite is fracture
hosted.
VEINS: Pyrite+sulfate vein.
STRUCTURE: Moderate volcanic
fabric defined by vesicles.
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Hole 376-U1528D-50R Section 1, Top of Section: 292.1 m (CSF-A)
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376-U1528D-51R-1-A, 0-150 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Intense silicification. Dark clasts
replaced by pyrite and silica.
VEINS: Silica+pyrite+/-anhydrite
veins.
STRUCTURE: Weak volcanic
fabric defined by vesicles (70-84
cm).
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Hole 376-U1528D-51R Section 1, Top of Section: 296.9 m (CSF-A)
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376-U1528D-51R-2-A, 0-150 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Pyrite disseminated throughout
alunite-smectite rich matrix.
VEINS: Anhydrite+/-pyrite and
silica veins.
STRUCTURE: None.
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Hole 376-U1528D-51R Section 2, Top of Section: 298.4 m (CSF-A)
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376-U1528D-51R-3-A, 0-28 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Pyrite disseminated throughout
alunite-smectite rich matrix.
VEINS: Anhydrite+pyrite veins.
STRUCTURE: None.
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Hole 376-U1528D-51R Section 3, Top of Section: 299.9 m (CSF-A)
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376-U1528D-52R-1-A, 0-150 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: intensely altered.
Vugs infilled with pyrite and
sulfate. Veins are silica rich
VEINS: Anhydrite+/-silica+/-pyrite
veins.
STRUCTURE: None.
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376-U1528D-52R-2-A, 0-39 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: dark gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Patchy alteration
with large vugs filled with native
sulfur. darker clasts contain
abundant sulfides.
VEINS:
Anhydrite+/-pyrite+/-native sulfur
veins.
STRUCTURE: Weak volcanic
fabric defined by vesicles (0-50
cm).

376-U1528D-52R-2-A, 39-143 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Patchy alteration
with large vugs filled with native
sulfur. darker clasts contain
abundant sulfides.
VEINS:
Anhydrite+/-pyrite+/-native sulfur
veins.
STRUCTURE: Weak volcanic
fabric defined by vesicles (0-50
cm); strong volcanic fabric
(50-125 cm) and moderate
volcanic fabric (125-143 cm).
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Hole 376-U1528D-52R Section 2, Top of Section: 303.2 m (CSF-A)
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376-U1528D-53R-1-A, 0-28 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Patchy alteration
with native sulfur restricted to
bleached areas. Darker zones
are rich in disseminated pyrite.
VEINS: None.
STRUCTURE: Weak volcanic
fabric defined by vesicles (0-28
cm).
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Hole 376-U1528D-53R Section 1, Top of Section: 306.5 m (CSF-A)
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376-U1528D-54R-1-A, 0-31 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: dark gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Patchy silica alteration with
bleached veins containing native
sulfur.
VEINS: Anhydrite veins.
STRUCTURE: None.
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Hole 376-U1528D-54R Section 1, Top of Section: 311.3 m (CSF-A)
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376-U1528D-55R-1-A, 0-6 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Intense silicification with minor
native sulfur. Vugs partly infilled
with anhydrite.
VEINS: None.
STRUCTURE: None.

376-U1528D-55R-1-A, 6-67 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Intense silicification with minor
native sulfur. Vugs partly infilled
with anhydrite.
VEINS: Anhydrite veins.
STRUCTURE: None.
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Hole 376-U1528D-55R Section 1, Top of Section: 316.1 m (CSF-A)
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376-U1528D-56R-1-A, 0-30 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: dark gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Intense silicification with minor
disseminated pyrite and native
sulfur.
VEINS: Anhydrite veins.
STRUCTURE: None.
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376-U1528D-57R-1-A, 0-6 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: greenish gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Clasts rimmed by light bleached
veins. Pyrite is more abundant in
bleached zones.
VEINS: Anhydrite+native sulfur
vein.
STRUCTURE: None.

376-U1528D-57R-1-A, 6-33 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE: porphyritic
PHENOCRYSTS: plagioclase
GROUNDMASS:
VESICLES: nonvesicular
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Clasts rimmed by light bleached
veins. Pyrite is more abundant in
bleached zones.
VEINS: Anhydrite vein.
STRUCTURE: None.
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376-U1528D-58R-1-A, 0-41 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: 2
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Light grey with concentric
banding in clasts. Anhydrite infills
vugs. Pyrite is disseminated.
VEINS: Anhydrite+/-pyrite+/-silica
veins.
STRUCTURE: None.
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Hole 376-U1528D-58R Section 1, Top of Section: 330.5 m (CSF-A)
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376-U1528D-59R-1-A, 0-13 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Pyrite is rare. Minor native sulfur
is present. Anhydrite fills in vugs
and fractures.
VEINS: Anhydrite+pyrite vein.
STRUCTURE: None.
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376-U1528D-60R-1-A, 0-48 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: light gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Fine network of silica-pyrite
veins. Sulfate present in veins.
VEINS: Anhydrite+silica vein.
STRUCTURE: None.
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Hole 376-U1528D-60R Section 1, Top of Section: 340.1 m (CSF-A)
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376-U1528D-61R-1-A, 0-93 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Pyrite oxidized. Intense
silicification. Anhydrite veins
common.
VEINS: Silica+pyrite veins.
STRUCTURE: Moderate volcanic
fabric defined by plagioclase
microlites (0-93 cm).
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Hole 376-U1528D-61R Section 1, Top of Section: 344.9 m (CSF-A)
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376-U1528D-62R-1-A, 0-40 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Intensely altered.
Plagioclase completely
pseudomorphed. Vugs are filled
with sulfate, silica and pyrite. Fe
oxyhydroxides common.
VEINS: Anhdrite+silica+pyrite
veins.
STRUCTURE: None.
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Hole 376-U1528D-62R Section 1, Top of Section: 349.7 m (CSF-A)
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376-U1528D-63R-1-A, 0-57 cm
UNIT: 3 SUBUNIT: -
LITHOLOGY: volcanic
COLOR: dark gray
TEXTURE:
PHENOCRYSTS:
GROUNDMASS:
VESICLES:
VESICLE ROUNDNESS &
SPHERICITY:
UPPER CONTACT: not
recovered
LOWER CONTACT: not
recovered
ALTERATION: Highly altered.
Plagioclase replaced by silica.
Clasts commonly haloed by
bleached vein. Pyrite and sulfate
disseminated.
VEINS: Anhydrite+silica+pyrite
veins.
STRUCTURE: Moderate to
strong volcanic fabric defined by
plagioclase phenocrysts (0-57
cm).
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Hole 376-U1528D-63R Section 1, Top of Section: 354.5 m (CSF-A)
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