CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 1R Cored 300.0 to 309.6 mbsf
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ey | o 2 \-8S tGgy | —~— NANNOFOSSIL DIATOM OOZE,
s NN = —ss WH DIATOM NANNOFOSSIL OOZE,
i . -sS NANNO-DIATOM MIXED OOZE,
oo — A\ AR = and DIATOM OOZE
pk GY
C:) _ N \_)S(QD = _‘ This core consists of very slightly
cnmes | ~_ss pk GY disturbed, highly to moderately
—— é ~ GY bioturbated horizontal beds of
e \SS - white DIATOM NANNOFOSSIL,
= _.... — 1 AN SS iz _\ and NANNOFOSSIL DIATOM
'\_ 88 WH OOZE. Boundaries are
-\_ SS It GY gradational, but at 2, 47, and 3, 25
<::> -\_ SS cm. A mixed lithology (hereinafter
'\_ ss referred as NANNO-DIATOM
PAL MIXED OOZE) is characterized

by more or less equal proportion
of calcareous and siliceous
microfossils.

Sections 1 and 2 consist of
alternating cm- to dm-scale beds
of massive white DIATOM
NANNOFOSSIL OOZE and faintly
laminated gray/pinkish gray
NANNO-DIATOM MIXED OOZE.

Section 2 also contains light olive
brown DIATOM OOZE (at 35-45
cm) with underlying undulated and
sharp contact.

LSection 3 contains white to light
gray NANNAFOSSIL DIATOM
and grayish brown DIATOM
OOZE.




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 2R Cored 309.6-319.3 mbsf
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vy ~-8s - NANNOFOSSIL DIATOM OOZE,
Ky ~~—SS DIATOM NANNOFOSSIL OOZE,
L L —xgp| 9GY and DIATOM OOZE
vy 4 \-CAR
e . . .
= A ~_ This core contains massive to
1 C:> — gg GY _1 slight bioturbated beds of
ol S gn NANNOFOSSIL DIATOM,
fgn GY DIATOM NANNOFOSSIL, and
N DIATOM OOZE. Dark to light
| It bl GY ‘1
_ colored cm-to dm-scale beds
é —SS GN alternate in Sections 2 and 4.
= 9y Drilling disturbance is absent to
N S v —SS§ slight. Variations within bed (i.e.,
iy y/ % SS | ItgnGY Sections 2 and 3) are due to
<~ CD SS gy GN changes in calcareous vs.
- — SS | vitgn GY siliceous microfossils. Bedding is
\: Ss horizontal to slightly inclined with
PAL gradational, sharp, or moderately

bioturbated contacts.

Section 1 contains "vertical
banded" greenish gray
NANNOFOSSIL DIATOM OOZE
and DIATOM NANNOFOSSIL
OOZE due to bioturbation and
drilling deformation.

Section 2 is greenish gray to pale
green DIATOM OOZE. Sub cm

to 1 cm-thick dark lamina, and

infilling of darker diatomaceous
Mn-rich clay-silt occur at 18.5,

L39-43, and 119 cm, respectively.

Section 3 is light bluish grayish
NANNOFOSSIL OOZE and
grayish green to green?
NANNO-DIATOM MIXED OOZE.
Sub cm laminations are at 116-128

cm.
LSection 4 is DIATOM OOZE (0-10
cm), alternating cm-to dm-scale
beds of light greenish
NANNOFOSSIL, and grayish
green NANNOFOSSIL DIATOM
OOZE.

LCC is DIATOM OOZE.




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 3R Cored 319.3-329.0 mbsf
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T —35s | tgn GY |—— DIATOM NANNOFOSSIL OOZE,
s o . NANNOFOSSIL OOZE,
/. :‘: 22 dk gn GY NANNO-DIATOM MIXED OOZE,
3 2 \ss ion GY and DIATOM OOZE
l /I :\: giR gn GY This core is characterized by
/ dk gn GY beds with horizontal gradational
;é SS ltgn GY boundaries, but occasionally
3 SS inclined and/or sharp boundaries.
% SS WH Bioturbation is slight to high. The
SS | ItbIGY main lithology in Sections 1, 2,
~ SS and 3 is DIATOM NANNOFOSSIL
I 7MW ss | ftanGY OOZE, which is mostly
g ss WH interbedded with NANNOFOSSIL
e SS WH OOZE and DIATOM OQZE. In
ss | tgnGY the lower part of Section 3, white
NANNOFOSSIL OOZE dominates
7 Ss WH and is interbedded with light gray
- 7 22 = NANNO-DIATOM MIXED OOZE.
SS WH Dark colored lens or disturbed
AI SS bed (ash?) at Section 1, 121 cm.
SS WH Mm-size lamina of darker
; 3S It GY component emphasizes strongly
g 4 Ss inclined beds in Section 2. Brown
ss thin lenses of Fe alteration occur
SS at Sgction 4,75 and 112 cm, and
ss Section 5, 70 and 75 cm.
SS Section 6 contains a dm-thick bed
SS of finely stratified light gray
ss NANNO-DIATOM MIXED OOZE
PAL (i.e., 95-108 cm). Cm-size lenses
darker than the matrix are at 120
cm.
CC contains cm-sized nodules at
11 cm.




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 4R Cored 329.0-338.7 mbsf
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E i ~_'2 f i """ T~ NANNOFOSSIL SILICEOUS
EY Y Y N =— P _ WH OOZE, NANNOFOSSIL DIATOM
B5554 7 CAR \plBR OOZE, and DIATOM
bbb __ss NANNOFOSSIL OOZE
rYYr o — O N_car| WH _ _ _
F2Hr ] | 2= s It GY This core consists of slight
i v - (Section 1) to moderately
SS _1 bioturbated (Section 2) white
SS NANNOFOSSIL SILICEOUS
PAL OOZE (i.e., whole to fragmented

Sponge spiculae, Radiolarian,
Silicoflagellates, and/or
unspecified siliceous grains)
which is interbedded with
cm-scale (dm-spaced) intervals of
laminated to strongly bioturbated
gray (5Y 6/1) NANNOFOSSIL
DIATOM OOZE (i.e., 35-40 cm).
Drilling disturbance is slight.
Horizontal, cm-to dm-scale beds
can have gradational, moderately
bioturbated, and sharp contacts.

Faintly planar and undisturbed
sub-mm white lamina of
SILICEOUS

NANNOFOSSIL OOZE (mainly
sponge spiculae and
silicoflagellate), and DIATOM
NANNOFQOSSIL OOZE
characterize Section 2 (i.e., 60-70
cm) and its lower portion (i.e.,
L70-91 cm), respectively.

CC is SILICEOUS
NANNOFOSSIL OOZE and
DIATOM OOZE




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 5R Cored 338.7-348.4 mbsf
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= — S8 " - DIATOM OOZE
AR al YE This core consists of DIATOM
- P OOZE with NANNOFOSSIL
R ; —SS OOZE as minor llithology. The
iTaphigliy 'E A CAR It GY drilling disturbance is slight to
-2y i ss .. moderate; slight bioturbation
oo, xrp| pal YE occurs almost throughout, with a
e g = ; 4 CAR ¥ few laminated areas.
SS Section 1 is DIATOM OOZE with
XRD disturbed laminae at 47 to 64 cm
CAR and 112 to 140 cm.
PAL

CC consists of moderately
disturbed DIATOM OOZE. The
Unit Ib/Unit Il bondary is at the
bottom of core 5R (at 341.7
mbsf).




CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203A Hole A Core 6R Cored 348.4-358.1 mbsf
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ﬁ_lﬁ | I_PALI—I\
g NANNOFOSSIL OOZE

This core contains slightly
disturbed sediment of
NANNOFOSSIL OOZE with
differently colored nodules (10
BG8/ to 5BG7/).




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 7R Cored 358.1-367.8 mbsf
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T NANNOFOSSIL OOZE with
—SS | vitbIGY DIATOM OOZE
; vit b.IIGY This core consists of
NANNOFOSSIL OOZE with
minor beds of DIATOM OOZE.
Vit GY Drilling disturbance is indicated by
i |—ss formation of biscuits. Burrowing is
common and horizontal burrows
f of the species Zoophycos are
% ss vit GY evident in many places.
1 -E XRD Section 1 is NANNOFOSSIL
~ CAR t QY OOZE throughout with fine
8§ \clﬂi gY laminations at 98 to 117 cm, with
__8s slight bioturbation.
Section 2 contains massive
CAR NANNO-DIATOM OOZE. Minor
; XRD DIATOM OOZE occurs at 90 to
150 cm, with horizontal burrows
SS Vit GY and darker bedding with nodules.
‘\_ SS The section is disturbed by
SS drilling, indicated by bisquits.
,V:l —SS Section 3 consists of massive
= |—SS NANNOFOSSIL OOZE (with
—~— PAL minor DIATOM OOZE), which

Section 4 continues with disturbed and slightly bioturbated
NANNOFOSSIL OOZE with DIATOM OOZE as minor
lithology. Horizontal burrows and several dark grey lamina,
occasional nodules of pyrite and a green mineral (possibly
glauconite).

Section 5 has NANNOFOSSIL OOZE with DIATOM OOZE as
minor lithology. It is slightly disturbed by drilling in places.
Bioturbation occurs and spectacular horizontal borrows

gives a green horizontal mottled pattern. This starts at 61 cm,
where a dark band with graded bedding occurs. The burrows
continue throughout the section.

Section 6 is made up of slightly disturbed sediments
(NANNOFOSSIL OOZE with minor DIATOM OOZE) with a
darker bed at 33 to 45 cm, with both horizontal and irregular
burrows. Pyrite nodules are found at 92 and 109 cm

Section 7 is the core catcher and continues the lithology from
section 6.

becomes laminated at 105 to the
end. Glauconite grains outline the
laminae. Drilling disturbance is
shown in the form of biscuits.




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 8R Cored 367.8-377.5 mbsf
)
w
. i T
[®) [as)] =2 m
A= T 5 & (i - o
L | Q. =) L 2 o o
| < T | o O = s 3
El5E ) = Q ) < Q
G 3O |m (] < o (%) &) DESCRIPTION
=] [w] T~ NANNOFOSSIL OOZE
O a
—SS | tbiGgy Th .
L CAR is core consists of
XRD NANNOFOSSIL OOZE
tbIGY alternating with DIATOM OOZE.
=SS - ) o
The drilling disturbance is slight to
CAR :t E: g¥ moderate; slight bioturbation
XRD| It occurs almost throughout with a
; FbrGY few laminated areas. Horizontal
-t CAR| taqy burrows gives a spectacular green
XRD horizontal pattern in Sections 2
SS and 3.
\_ss WH
—SS WH
~ Vv WH
| WH
WH
7
al YE
l —S8S P
; — PAL




CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 9R  Cored 377.5-387.2 mbsf
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T~ NANNOFOSSIL OOZE
s ) el
B Py / It GY This core consists of
CAR
gty 1 NANNOFOSSIL OOZE
e 1 XRD alternating with DIATOM OOZE.
[0 & - XRD The drilling disturbance is
oty 3 CAR moderate and fractured.
[ e 1 ss WH Horizontal borrows occur almost
R X throughout with a few laminated
il 7/ —SS areas and result, together with
4 oy il AL increased DIATOM OOZE

content, in a green horizontal
mottled pattern in section 1.




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

Site 1203 Hole A Core 10R

Cored 387.2-396.9 mbsf
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T~ NANNOF IL ZE
% CAR it ol BR OFOSSIL OO
XBD| jtbr GY , ,
ss This core consists of moderately
3 '\_ ss bioturbated laminated light olive
T CAR brown (2.5Y6/3 to 5/3)
XRD NANNOFOSSIL OOZE with minor
3 It GY clastic silty clay input down to
1 SS 135 cm. This is followed by highly
3 XRD burrowed NANNOFOSSIL OOZE.

Drilling disturbance is slight to
moderate. At 175 cm there are
black nodules of high organic
content. There is a minor
component of organic debris
through the core.

Section 2 contains the
Unit-Ib/Unit-1l boundary (at
388.9mbsf). This boundary is
characterized by a gradational and
bioturbated contact between

white (2.5Y 8/2) siliceous
nannofossil chalk (at 0-20 cm) and
light brownish gray nannofossil
chalk (2.5Y 6/2) below.
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CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 11R Cored 396.9-406.6 mbsf;
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| ~CAR T~ NANNOFOSSIL CHALK,
() NANNO-FORAM CHALK, and
S |—CAR| ey SILICEOUS NANNO-FORAM
1l |—sSS CHALK
T |—ss , , ,
This core contains white
3 Itbr GY NANNOFOSSIL CHALK that
; becomes light gray _
= AI —SS | wuray Nﬁ\NNO-FORAM CHALK (i.e.,
= WH whole and fragmented .
g Foraminifera) interbedded with
SILICEOUS NANNO-FORAM
o 1 CHALK (i.e., Diatom fragments
= g oL and Sponge spiculae) at Sections
—CAR 2, and 3. Boundaries are
//' dk ol GY commonly transitional, and cm-to
; — PAL o sub-cm beds of moderately to

highly bioturbated white
NANNOFOSSIL CHALK occur
throughout the sections.
Drilling disturbance is slight to
moderate, but occasionally
pervasive, and horizontal
burrowing as well.

Sections 2 and 3 are
characterized by light gray
NANNOFOSSIL CHALK
interbedded with light brownish
gray SILICEOUS
NANNO-FORAM CHALK and with
white chalks, which cyclically
occur at dm-intervals (e.g.,
Section 2, 82, 102, 125, and 137
cm; and Section 3, 10, 20, 42, 52,
60, and 95 cm. In Section 3 (at
102-to 132 cm) beds are inclined
with sharp contacts.

CC is slightly disturbed and
horizontal burrows occur at 5 and
10 cm.

11



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 12R Cored 406.6-416.3 mbsf
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g ARSES - CLAY NANNOFOSSIL CHALK,
$|™\_car| PalRD NANNOFOSSIL CHALK, and
/5 itrd BR FORAM-NANNOFOSSIL CHALK
o 3 —xrp| PaYE ||  This core contains pinkish gray to
? —SS pale red and pale yellow to light
| pal YE gray FORAM NANNOFOSSIL
g ) —SS CHALK. Drilling disturbance is
S __cAR|  1GY _\ almost absent to very high, with
é =) up to a few cm-size biscuits.
éj — PAL WH Fractures are limited to the
_1 110-129 cm-interval (Section 1).
Bioturbation is moderate to very

intense, and horizontal to
sub-horizontal burrows (0.2-0.5
cm width) are common to sparse.
Contacts within beds are entirely
gradational, and darker colored
chalks correspond to mixed clay
and nannofossils, and pyrite-rich
chalks.

Section 1 contains pinkish gray to
pale red and light reddish CLAY
NANNOFOSSIL CHALK with up
1-cm rounded/elongated nodules
(93-129 cm), burrows, and
moderate to intense bioturbation
such as at 28-41 cm. At this
depth, sub-mm to cm-wide veins
of white sediment infill the darker
matrix.

Section 2 consists of pale yellow
FORAM NANNOFOSSIL to pale
olive CLAY NANNOFOSSIL
CHALK (at 56-67 cm) with
burrows filled by white sediment.

LSection 3 is mostly light gray to
white NANNOFOSSIL CHALK
with disseminated pyrite (light
gray). Sparse 1-2 cm-size white
nodules are at 38 and 92 cm.

CC is highly disturbed by drilling
and/or bioturbation, although
mm-size laminations are still visible
at 5-10 cm.




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

Site 1203 Hole A Core 13R Cored 416.3-426.0 mbsf
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ACCESSORIES
DISTURB
SAMPLE
COLOR

DESCRIPTION

i [ |—CAR| olBR |T——CALCAREOUS NANNOFOSSIL
ol YE CHALK, NANNOFOSSIL CHALK,
g |—sSS
and CLAY NANNOFOSSIL
CL ltbr GY
!, WH CHALK
2 |=—SS
g T
7 ° -\- SS WH This core contains olive brown to
- 3 |~ss It GY olive yellow CALCAREOUS
“\_ PAL NANNOFOSSIL CHALK and

white to light gray

NANNOFOSSIL CHALK.
Bioturbation is moderate to high.
Drilling disturbance is moderate to
high with cm-to dm-size biscuits
(Sections 1 and 2), fractures and
soupy intervals dominating
Section 2.

Contacts within beds are always
gradational, except at Section 1,
127 cm, and Section 2, 12 cm
where they are sharp. Darker color
corresponds to different amount
of calcareous microfossils and
progressive dilution with opaque
minerals, organic debris, and
altered feldspars.

Section 1 contains nodules and
burrows in the interval 50-120 cm,
while moderate bioturbation is
present above. Traces of sub-cm
white lamination occur at 12-17
cm. An abrupt change in lithology
(white color and texture) occurs
at 127 cm and downcore to
Section 2, 17 cm.

Section 2 is a white
NANNOFOSSIL CHALK to lighter
gray CLAY NANNOFOSSIL
CHALK, and contains several
horizontal burrows darker (above
12 cm) to-ligther (below 12 cm)
than the matrix. Burrows are filled
with organic matter and chalk
containing pyrite. A cm-thick dark
bed (at 9-12 cm) is organic-rich
CLAYEY SILT-SAND with
coccoliths.

LCC is highly disturbed by drilling,
but laminations and burrows occur
at 9-12 cm.
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VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

Site 1203 Hole A Core 14R

Cored 426-435.7 mbsf
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T —SS - FORAM NANNOFOSSIL
/ — CHALK, NANNOFOSSIL CHALK,
$ cy/ and CLAYEY SAND
T 8 T WH This core consists of highly
bioturbated NANNOFOSSIL
D o ; CHALK, generally structureless
$ /=_ “eme. C},; —SS a_nd soupy due to dtjilling
/g ss distrurbance. Bedding contacts
= = 7 WH are gradational.
°D>’ vit pk WH In Section 1 drilling disturbance is
5@ — PAL moderate, but increases at 10, and

120-145 cm. The chalk is generally
bioturbated. Horizontal burrows
(at 120-135 cm) are filled with light
brownish gray material that gives
the matrix a mottled appearance.
Opaque minerals (Pyrite?) are
disseminated and/or aggregated

in mm-size nodules and/or sub-mm
laminae.

LSection 2 contains isolated
sub-cm cracks and lamina filled
with darker material at 120 cm,
Strongly bioturbated at 111-113

L cm.

Section 3 is pinky white
FORAM-NANNOFOSSIL CHALK.
Horizontal cm-spaced beds,
darker than the matrix, occur at
23-27, 45-53 cm, and a few 2-5
mm inclusions are at 51-56 cm.
The graysh tint of this section is
likely due to post-depositional
chemical processes.

14



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Site 1203 Hole A Core 15R  Cored 435.7-445.1 mbsf
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@ % N SS - NANNO-FORAM CHALK and
% WH _‘ NANNOFOSSIL CHALK
% This core consists of highly to
i moderately bioturbated white
2] N — y; vit WH NANNOFOSSIL CHALK. Drilling
e - % ~ CARl gy disturbance is moderate to high
1 SS with inclined fractures along the
planar bedding. Contacts within
WH beds are gradational. In general,
vdk GY gradational boundaries
% _|I correspond to compositional

— PAL

Section 3 is characterized by oblique fractures (i.e., at 3, 87-97 —J
cm) through finely laminated beds of sub-cm to mm-size lighter and
darker material, which cyclically occurs with brown and pink

sub-cm inclusions.

variation from NANNOFOSSIL to
CALCAREOQUS CHALK (Forams
fragments and Thoracosphaera
Sssp.).

Pyrite/Mn? -rich particles
characterize the darker beds
throughout Sections 2 and 3.
Opaque minerals are concentrated
in sub-cm nodules (i.e., Section 1,
132-134 cm; and Section 2, 55-67
cm), and/or distributed in irregular
chains up to 3-cm long.

CC is highly fractured and contains two dark sub-cm ———‘

horizontal laminae.

Section 1 is dominated by
massive NANNOFOSSIL CHALK,
which is highly disturbed from 0
to 130 cm. Bioturbation occurs at
130-150 cm. Atthe bottom a
slight darker, dm-thick bed is
faintly laminated and affected by
darker vertical and horizontal
burrows filled with white sediment
at 132, 134, and 137 cm.

L Section 2 contains highly
fractured/disturbed to relatively
undistrubed cm-to dm-thick beds
due to drilling disturbance (i.e, at
0-25 cm), and/or affected by
horizontal burrows. The topmost
portion (0-57 cm) is finely
laminated with low-angle tabular
bedding at 57-79 cm. In the upper
boundary darkening is due to the
accumulation of opaque minerals.

15



CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

Site 1203 Hole A Core 16R

Cored 445.1-454.3 mbsf
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— T —NANNOFOSSIL CHALK and
| —SS | wiIBR CALCAREOUS CHALK
-85 | itbrGY
a0 % This core consists of highly to
= T —SS vpl BR moderately bioturbated white
v | l ~_CAR NANNOFOSSIL CHALK,
st @ “\_xrD CALCAREOUS CHALK, and
% “\_CAR |t'73KR Fe-oxide-rich SILTY CLAY with
&g i 7 ~~— XRD gradational contacts. Drilling disturbance
~ 4 ~ PAL is low-to-moderate. Beds are horizontal

to inclined. Intense horizontal
burrowings (Section 2, 17-35 cm, and
Section 3), and sediment containing
nodules and lenses with variable
inclination (i.e., Section 2, 17-35 cm)
occur.

Section 1 and part of Section 2 consist
of NANNOFOSSIL CHALK interbedded
with 5-7cm-thick darker beds of

CALCAREOUS CHALK.

LSection 2 contains the Unit-1l/Unit-1lla
boundary (U-11/U-llla, at 447.3 mbsf)
that terminates the cyclyc occurrence of
Fe-rich CLAY and SILTY CLAY
CALCAREOQUS organic? beds.
U-Il/U-Illa is characterized by a sharp,
but undulated contact between white
(10YR 8/1) NANNOFOSSIL CHALK (at
66 cm) and very pale brown (10YR 7/3)
to pale brown (10YR 6/3)
NANNOFOSSIL CHALK.

Lln Section 3 CALCAREOUS CHALK
contains several Fe-oxide-rich CLAY
beds (at 64 and 73 cm, respectively)
with sharp contacts at top, and

Lgradational ones at bottom.

CC is a highly bioturbated and laminated
NANNOFOSSIL CHALK, containing a 2
cm-thick SILTY CLAY bed.

16



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

Site 1203 Hole A Core 17R

Cored 454.3-463.8 mbsf
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T/ ss T~—NANNOFOSSIL CHALK,
I // It cr CR CALCAREOUS CHALK, MIXED
3 med rd GY SEDIMENT, CARBONATE SILTY
% 7 —SS SAND, and MIXED CLAY
4
| —SS mdk OR This core consists of very condensed
It OR
; XSS — lithologies. Sections 1 to 3 just above
SS " med BR basement. The drilling disturbance is
i CAR - moderate to high; bioturbation is slight
XRD to moderate. Horizontal to slightly
CAR inclined cm-to dm-thick beds and
XRD gradational contacts are in Sections 1,

and 2, but in Section 3 contacts are
sharp (i.e., 25, 39, and 46 cm).

Section 1 is NANNOFOSSIL CHALK
and contains four repeated sequences
of bioturbated, pink laminated clay.

Section 2 contains the Unit-lllb/Unit-Illa
boundary (at 53 cm, 456.33 mbsf). This
boundary is characterized by a
gradational contact between pink (7.5YR
7/4) CALCAREOUS NANNOFOSSIL
CHALK and reddish yellow (7.5YR 6/6)
SANDY SILT NANNOFOSSIL CHALK
MIXED SEDIMENT.

This section is CALCAREOUS CHALK
generally finely laminated and
bioturbated. A silty bed occurs at 49-61
cm, and red Fe-oxide bands 2-to 5 cm
thick are displaced by s small fracture at
32-34 and 92 cm.

LSection 3 contains NANNOFOSSIL and
CALCAREOUS CHALK interbedded
with authigenic cm-thick beds of very
stiff Fe-rich CLAY and SILTY SAND.

LSection 4 is igneous rock.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-17R-4 (Section top: 458.56 mbsf)
UNIT 1: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-10

CONTACTS: None. The boundary between Unit 1 and the overlying
sediment is inferred to be at the top of Section 17R-4.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Plagioclase: 10-20 10 <1 1.5 Subhedral; laths
to equant
Olivine: 1-5 3 0.5 1.5 Euhedral; equant

GROUNDMASS: Fine grained to aphanitic near glassy lobe margins (e.g.,
Piece 6). Immediately inside glassy selvages the lobe margins are
characterized by well-developed variolitic texture. Lobe interiors exhibit
intersertal to intergranular texture.

VESICLES: Nonvesicular. More abundant (5%) near lobe margins where
vesicles coalesce to form juvenile pipe vesicles. In massive lobe interiors,
vesicles are sparse (<1%) and round. Often filled with dark brown clay
minerals and carbonate.

MODE: 1%-5%.

COLOR: Medium light gray (N6) to light gray (N7) in interiors, light brownish
gray (5YR 6/1) at fine grained lobe margins.

STRUCTURE: Lobed. Individual lobes are defined by presence of glassy
lobe margins or by changes in crystallinity and vesicularity.

ALTERATION: Slight, to moderate along veins. Orange brown Fe-
oxyhydroxide alteration is present around glassy lobe margins and veins.
Olivine is completely replaced by dark red clays and carbonate.

VEINS/FRACTURES: Some areas of polygonal fractures (e.g., Pieces 10A
and 10B). Veins are filled with carbonate, Fe-oxyhydroxide and clay
minerals.

COMMENTS: On the basis of the small size and overall low vesicularity of
lava lobes and the presence of smooth glassy lobe margins, along with
variolitic texture near lobe margins, we interpret the unit as a pillow lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-18R-1 (Section top: 463.8 mbsf)
UNIT 1: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-16
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Plagioclase: 5-12 2 <1 1.5 Subhedral; laths
to equant
Olivine: 1-7 3 0.5 15 Euhedral; equant

GROUNDMASS: Fine grained, aphanitic at lobe margins. Immediately
inside glassy selvages the lobe margins are characterized by well-
developed variolitic texture. Lobe interiors exhibit intersertal to intergranular
texture.

VESICLES: Nonvesicular. Vesicles are more abundant (>5%) near glassy
lobe margins where they coalesce to form juvenile pipe vesicles, <1.5 mm
in size. In massive lobe interiors, vesicles are sparse (<1%) and round.

MODE: 1%-6%

COLOR: Varies from medium light gray (N6) in interior to light brownish
gray (5YR 6/1) at fine grained lobe margins.

STRUCTURE: Lobed. Individual lobes are defined by presence of glassy
lobe margins or by changes in crystallinity and vesicularity.

ALTERATION: Slight, increasing to moderate at lobe margins. Vesicles are
filled with carbonate and brown clays. Olivine phenocrysts are
pseudomorphed by clays, white carbonate and talc.

VEINS/FRACTURES: Sparsely veined throughout. Filled with amorphous
brown material (clays and carbonate). Some polygonally oriented veins
(e.g., Piece 11) <4 mm wide.

COMMENTS: We interpret the unit as a pillow lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION
197-1203A-18R-2 (Section top: 465.3 mbsf)
UNIT 1: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-5
CONTACTS: Sharp glassy nonplanar contact at base with underlying
carbonate sediment at approximately 25 cm.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-10 2 <1 1.5 Subhedral; lath-like
to equant
Olivine: 2-4 4 0.5 1.5 Euhedral; equant.

Some bladed?
GROUNDMASS: Fine grained, aphanitic at margins.

VESICLES: Nonvesicular. Vesicles present and more abundant (>5%) near
glassy lobe margins where they coalesce to form juvenile pipe vesicles, <1.5
mm in size. In massive interiors, vesicles are sparse (<1%) and round, and
filled with dark brown clay minerals and carbonate.

MODE: 1%-5%.

COLOR: Varies from medium light gray (N6) in interior to light brownish gray
(5YR 6/1) at fine grained lobe margins.

STRUCTURE: Lobed. Individual lobes are defined by presence of glassy lobe
margins or by changes in crystallinity and vesicularity.

ALTERATION: Slight, increasing to moderate at margins and along veins.
Vesicles are filled with carbonate and clays. Olivine phenocrysts are
pseudomorphed by clays, white carbonate and talc.

VEINS/FRACTURES: Sparsely veined throughout. Filled with amorphous
brown material (clays) and white carbonate.

COMMENTS: We interpret the unit as a pillow lava.

UNIT 2: CALCAREOUS INTERBED.
Pieces: 5

CONTACTS: Sharp undulating dipping (60°) contact with overlying basalt at
25 cm, and subhorizontal contact at base at 34 cm. 1-4 mm carbonate vein
separates sediment and glass selvages.

UNIT STRUCTURE: Consists of two sub units:

Layer 1: Siliciclastic sand with carbonate matrix.

Layer 2: Carbonate mudstone with two discontinuous mm-thick siliciclastic
laminae near base.

COLOR: Pale creamy white (N9) to very light gray (N8).

ALTERATION: Layer 1: Clasts altered to pale reddish brown (5YR 5/8) to dark
brown (10YR 3/2) clay minerals. Layer 2: Large (1-2 mm) clusters of sub-mm
sized goethite crystals disseminated throughout.

VEINS/FRACTURES: Sub-mm thick veins of silica cut though carbonate
mudstone, forming a complex dendritic pattern.

COMMENTS: Layer 1 may contain components formed by disintegration of
underlying lava lobe.

(Continued to page 2)
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IGNEOUS ROCK VISUAL CORE DESCRIPTION
197-1203A-18R-2 (cont'd)

UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.

Pieces: 5-13

CONTACTS: Sharp subhorizontal contact with glassy lobe margin in contact witt
overlying sediment at 34 cm.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 10-15 2 <1 1.5 Subhedral; lath-like
to equant
Olivine: 2-5 4 0.5 1.5 Euhedral; equant

GROUNDMASS: Fine grained, aphanitic at lobe margins.

VESICLES: Nonvesicular. Vesicles are more abundant (>5%) near glassy lobe
margins where vesicles coalesce to form small tube-shaped vesicles, <5 mm in
size (e.g., Piece 11). In massive interiors, vesicles are sparse (<1%) and round,
and filled with dark brown clay minerals and carbonate.

MODE: 1%-6%.

COLOR: Varies from medium light gray (10YR 5/1) in interior to light brownish gt
(5YR 5/3) at fine grained lobe margins.

STRUCTURE: Lobed. Individual lobes are defined by presence of glassy lobe
margins or by changes in crystallinity and vesicularity.

ALTERATION: Slight, increasing to moderate at margins and along veins. Vesicl
are filled with carbonate and clays. Olivine phenocrysts are pseudomorphed by
clays, white carbonate and serpentine.

VEINS/FRACTURES: Highly veined and fractured. Filled with carbonate and cla:

COMMENTS: On the basis of the small size and overall low vesicularity of lava

1023A-18R-2, Piece 5

lass selvage (<9 mm) of lobe 1f
Layer 1 (0.7-1.8cm):

Vitric sand (0.2-1.5 mm).
Consists of strongly altered
vesicular glass particles
containing plagioclase
needles with carbonate
mud matrix. Clasts strongly
altered (pale-reddish brown

to dark brown).
) ¥~ Calcite vein

Layer 2 (~6 cm): Carbonate

sandstone —— Clusters of microscopi

[N opaque phase
(goethite?); sub-mm si
anhedral forms

1-2 mm thick laminae Coarsely crystalline

of vitric sandstone T carbonate veins -
dendritic pattem
. . (<1 mm thick)
Calcite vein — \\" Tos -
a\“.

Glass selvage (<2 mm) of lobe 3a



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203 22

Core Photo

2
£
) < c
e 8 _ 23 % IGNEOUS ROCK VISUAL CORE DESCRIPTION
S | o = = © o
- 2 EL S.82 & _
g S 52 < 3 197-1203A-18R-3 (Section top: 466.8 mbsf)
5 e 2 5§ €& = N EF®H DO 5
= 2 g £ 3 g 8 2 2328 4,5 UNIT3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
o S5 ¢ & 2 © 5 3 %o © £o
Q@ o © © £ < & 2 o0 0 o©=
0’3 o 6 O w O o & & >> A >< Pieces: 1-6
] D G
1A 5 A hyh | CONTACTS: None.
1 1B O f PHENOCRYSTS: % Grain Size (mm):
10 Mode Max. Min. Avg. Shape/Habit
_ Plagioclase: 10-20 2 1 1.5 Subhedral; lath-like
b 8 hp-[me | he Spvi h v ) touequant I
7 f v Olivine: 1-7 2 0.5 1.5 Euhedral; equant
20 - 1C y
] GROUNDMASS: Fine grained, aphanitic at lobe margins.
12 |
30 N P hyh VESICLES: Nonvesicular. Vesicles are more abundant (>5%) near glassy
41 3 — hyh lobe margins. In massive interiors, vesicles are sparse (<1%) and round, and
e illed with carbonate and dark brown clays.
filled with carb: d dark b |
b v MODE: 1%-6%.
40 4 ¢ mc h . h|v
b C
B COLOR: Varies from medium light gray (N6) in interior to light brownish gray
b ?ggg (5YR 6/1) at fine grained lobe margins.
50 ] STRUCTURE: Lobed. Individual lobes are defined by presence of glassy lobe
E margins or by changes in crystallinity and vesicularity.
60 N ALTERATION: Slight, increasing to moderate at margins and along veins.
4 v Vesicles are filled with carbonate and clays. Olivine phenocrysts are
1 BA T c pseudomorphed by clays, white carbonate, and talc.
70 ] 'o,o) hp | fg VEINS/FRACTURES: Sparsely present throughout. Filled with amorphous
4 brown material (clays) and white carbonate.
i nv
] m COMMENTS: We interpret the unit as pillow lava.
80
1 5B f
90 ] hc
] mc
1 6 U T hyh h
100 - G [PV
] mc | he [spv | m
1104 7 A
120 . c
: ¢ CgJ) hp
130 | 8 g lc |avis v
140 - B
. a
19 |Lo PP
- 00
. Qb

150



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

(o]
o 3
|

o] ~ [o2] 6] P W N _
o o o o o o o o

©
o

100

—_
—_
o

120

130

140

150

Piece Number

Pl
=
= c
) g k) kel
2 S = > 9%
s E 2 2 © 28 5
= & 0 = = °
8 - & S5 2 e s52< 8
£ ke o © S5 =
s 2 5 2 2 N £ Tw o S
L9 ® o 2 8§ ® T S50 @ =
S £ a8 2 2 ¢ S5050 9? oW
Q= [e) c = S 2.2 = pas
8¢ £ £ £ 2 8 2888 52
o O »w O o O O>> 0 ><
\
s
Qq¢ fg | c
m
(]
o |hp v
T mc | hc
cc |hyh h
A\ =
0,>4Q G
09358
onAb
0,209 G
Y
No=
y— nv
g A [hp [ me | he
Q fg ©

23

IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-18R-4 (Section top: 468.3 mbsf)
UNIT 3: HIGHLY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-5
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Plagioclase: 10-15 2 <1 1.5 Subhedral; lath-like
to equant
Olivine: 1-3 2 0.5 1.5 Euhedral; equant

GROUNDMASS: Fine grained, aphanitic at lobe margins.

VESICLES: Nonvesicular. Vesicles are more abundant (>5%) and coalesced
near glassy lobe margins. In massive interiors, vesicles are sparse (<1%) and
round, and filled with carbonate and dark brown clays.

MODE: 1%-6%.

COLOR: Varies from medium light gray (N6) in interior to light brownish gray
(5YR 6/1) at fine grained lobe margins.

STRUCTURE: Lobed.
ALTERATION: Slight, increasing to moderate at margins and along veins.
Vesicles are filled with carbonate and clays. Olivine phenocrysts are

pseudomorphed by clays, white carbonate, and talc.

VEINS/FRACTURES: Sparsely veined. Filled with amorphous brown material
(clays) and white carbonate.

COMMENTS: We interpret the unit as pillow lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-19R-1 (Section top: 473.4 mbsf)
UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-11
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: 7-15 2 0.2 0.5 Euhedral
Olivine: 3-5 5 1 2 Euhedral to subhedral
GROUNDMASS: Aphanitic (lobe margins) to fine grained (lobe interiors) with
variolitic to intergranular texture. The fine-grained regions contain plagioclase,
clinopyroxene, black oxides, and glass.

VESICLES: Nonvesicular. Rare vesicles near lobe margins are filled with dark
greenish black clay(?) minerals.

MODE: 1%-5%.

COLOR: Medium light gray (N6) to light gray (N7). Medium yellowish brown
(10YR 5/4) where altered.

STRUCTURE: Lobed. Individual lobes are defined by presence of glassy lobe
margins or by changes in crystallinity and vesicularity.

ALTERATION: Slight to moderate. Orange brown Fe-oxyhydroxide alteration
is present adjacent to lobe margins and veins. Olivine is completely replaced
by dark clays and carbonate.

VEINS/FRACTURES: Sparsely veined. Subvertical to subhorizontal veins
filled with white carbonate, Fe-oxyhydroxide, and black minerals.

COMMENTS: We interpret the unit as a pillow lava.
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4 3 variolitic to intergranular textures. The fine-grained regions contain
b Q me | hc m plagioclase, clinopyroxene, black oxides and glass.
1 4
30 i G VESICLES: % Size (mm):
4 Mode Max. Min. Avg. Shape
- ce | hvh Near margins: 2-5 3 0.5 1 Subrounded to
. Y irregular
7 5A T v Interior: <1-3 1 0.5 0.7 Round
40 __ Pmag
4 COLOR: Light brownish gray (5YR 6/1) within 2 cm of fractures and veins, but
i & | e [me | he [SPV light gray (N7) >2 cm from fractures and veins.
50— 5B f m STRUCTURE: Lobed. Individual lobes are defined by presence of glassy lobe
] hyh margins or by changes in crystallinity and vesicularity.
4 6 Q cc
4 G ALTERATION: Moderate to high. Highly altered <2 cm away from veins and
60 — 7 Q fractures, and moderately altered >2 cm away from veins and fractures. Glass
b 0 o | hol cc m is unaltered to moderately altered. Olivines are completely replaced by
] 8 Q} ™ P Y reddish brown Fe-oxyhydroxide near fractures and greenish clay away from
i fractures. Plagioclase is moderately altered to green clay near fractures and
70 G m slightly altered elsewhere. Groundmass is also moderately altered near
4 9A ’ f fractures and slightly altered elsewhere.
] CC |hyh VEINS/FRACTURES: Sparsely veined in lobe interiors, and almost no veins
80 — 9B s near glassy margins. Veins are 2-4 mm wide in lobe interiors and 1-2 mm
4 9c [:j f wide near lobe margins, and filled mostly with white (carbonate?) minerals,
. but also some black, reddish brown, greenish yellow, and gray minerals.
%0 ] COMMENTS: We interpret the unit as a pillow lava.
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3 8 _ 5 02 IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 5 3 s & S 35 =
= = ~ O = B -
£ g < @ 5 g ° @53 < 8 197-1203A-19R-5 (Section top: 479.18 mbsf)
5 e 2 5§ €& = N EF®OH DO 5
2 £33 8 g3 & 8 2 2328 ,% UNITS3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
8 85 2 2 2 25 83382 58
0’3 o o O »w O & & 6 >> 0 >< Pieces: 1-12
] CONTACTS: None.
i G m
] 1 A cc |hyh s PHENOCRYSTS: % Grain Size (mm):
10 Mode Max. Min. Avg. Shape/Habit
b Plagioclase: 5-10 5 <0.5 1 Euhedral to subhedral
] 5 D TSB Olivine: 3-7 4 <0.5 1 Euhedral; equant
20 ] & |hp m v GROUNDMASS: Aphanitic (lobe margins) to fine grained (lobe interiors) with
- mell he variolitic to intergranular textures. The fine-grained regions contain
1 3A T plagioclase, clinopyroxene, black oxides and glass.
30 ] 3B Q s VESICLES: % Size (mm):
i T Mode Max. Min. Avg. Shape
1 3C ;QSQ Nonvesicular <1-3 0.5 Irregular
b COLOR: Light gray (N6) to moderately yellowish brown (10YR 5/4).
40
] G m STRUCTURE: Lobed.Individual lobes are defined by presence of glassy lobe
4 4A T margins or by changes in crystallinity and vesicularity.
50 — cc |hvh ALTERATION: Slight to moderate. Olivine is completely altered to Fe-
] 4B A T Y oxyhydroxide and white carbonate. Rare irregularly shaped vesicles are filled
i with dark greenish black clay(?) minerals. Fe-oxyhydroxide alteration is
4 pervasive and concentric around lobe margins. A large area in Piece 5A (2 cm
60 — s x 3 cm) is filled with white carbonate, Fe-oxyhydroxide and dark green clay.
7 VEINS/FRACTURES: Sparsely veined. Veins are filled with white carbonate,
] 5A
4 > T 8 hp me | hc v Fe oxyhydroxide, and black minerals.
70
g COMMENTS: We interpret the unit as a pillow lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION
197-1203A-19R-6 (Section top: 480.64 mbsf)
UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-9
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 10 3 0.5 1.2 Subhedral; tabular

Olivine: 4 2 0.8 1 Subhedral; equant
GROUNDMASS: Aphanitic (lobe margins) to fine grained (lobe interiors) with
variolitic to intergranular textures. The fine-grained regions contain
plagioclase, clinopyroxene, black oxides and glass.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 0.5 0.1 0.2 Round

COLOR: Medium light gray (N6).

STRUCTURE: Lobed.

ALTERATION: Moderate. Olivine phenocrysts are completely replaced by Fe-
oxyhydroxide and/or white carbonate. Vesicles are filled with green-brown

clay.

VEINS/FRACTURES: Sparsely veined. Veins occur in Pieces 1 and 3 and are
1-3 mm wide. They are filled with white carbonate and are randomly oriented.

COMMENTS: We interpret the unit as a pillow lava.
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2
£
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& & _ ZR. % IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 5 3 = & S 38 5
2 = c ~ = el .
2 g < 5§ 4 @53 < 8 197-1203A-20R-1 (Section top: 483.0 mbsf)
S e 2 5§ €& = N EF®OH DO 5
i £ @ g 2 g § "2 g 32 g » & UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
8§ 85 2 2 £ 2 5 2338 58
0’3 [ o O »w O & & 6 >> 0 >< Pieces: 19
] G m CONTACTS: None.
4 cc [hyh
i ¢ v PHENOCRYSTS: % Grain Size (mm):
10 4 1A Mode Max. Min. Avg. Shape/Habit
b Plagioclase: 7-10 25 0.5 1.2 Euhedral to subhedral
] Olivine: 3-5 25 0.5 0.8 Euhedral; equant
20 _ GROUNDMASS: Fine grained to aphanitic adjacent to glassy lobe margins.
- Fine-grained regions contain plagioclase, clinopyroxene, black oxides and
11 T glass.
i Ny
30 v v VESICLES: % Size (mm):
i Pmag s Mode Max. Min. Avg. Shape
- Nonvesicular 1-3 2 0.5 1.2 Round to irregular
11C c% hp | me | he COLOR: Medium light gray (N6). Pale yellowish brown (10YR 6/2) to
40 ] T moderate yellowish brown (10YR 5/4) where altered.
] v STRUCTURE: Lobed. Individual lobes are defined on the basis of grain size
g T variations and the presence of glassy lobe margins.
50— 1D
] ALTERATION: Slight to moderate. Fe-oxyhydroxide is pervasive through the
i core section and is most prominent at the lobe margins. Glassy lobe margins
4 contain white carbonate and Fe oxyhydroxide alteration. Olivine is completely
60 — T replaced by white carbonate and/or Fe oxyhydroxide and dark green clay.
1 2A cc |hyh Rare vesicles are filled with white carbonate and dark greenish black clay.
E spv | m
1o G T VEINS/FRACTURES: Sparsely veined. Veins are <0.1-2 mm wide and
70 — G randomly oriented, but are generally perpendicular to the lobe margins. The
E @ m veins are filled with carbonate, Fe-oxyhydroxide, and black minerals.
1, L~ T cc |hyh COMMENTS: We interpret the unit as a pillow lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-20R-2 (Section top: 484.5 mbsf)
UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-14
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: 10-15 3 <0.5 1 Euhedral to subhedral
Olivine: 3-5 1 0.2 1 Euhedral
GROUNDMASS: Aphanitic (lobe margins) to fine grained (lobe interiors) with

intermediate variolitic to intergranular textures. The fine-grained regions
contain plagioclase, clinopyroxene, black oxides and glass.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular 3-5 1 Round to irregular

COLOR: Medium light gray (N6) to moderate yellowish brown (10YR 5/4)
where altered.

STRUCTURE: Lobed. Individual lobes are defined by presence of glassy lobe
margins or by changes in crystallinity and vesicularity.

ALTERATION: Slight to moderate. Fe-oxyhydroxide is pervasive throughout
the core section. Alteration is moderate adjacent to lobe margins and around
veins, and slight in the more massive lobe interiors. Olivine is completely
replaced by Fe-oxyhydroxide, white carbonate, and dark greenish black
clay(?).

VEINS/FRACTURES: Sparsely veined. Veins are ~2 mm wide and filled with
white carbonate + black minerals. One vein in Piece 4D is concentrically filled
with dark green clay minerals and white carbonate.

COMMENTS: We interpret the unit as a pillow lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-20R-3 (Section top: 486.0 mbsf)
UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-3
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 10-15 3 0.5 1 Subhedral; prismatic
Olivine: 3-5 3 1 1.5  Subhedral to
euhedral; equant

GROUNDMASS: Aphanitic lobe margins) to fine grained (lobe interiors) with
variolitic to intergranular textures. The fine-grained regions contain
plagioclase, clinopyroxene, black oxides and glass.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Sparsely vesicular 1-5 2 0.5 1 Round

COLOR: Medium light gray (N6) from 2 cm to 71 cm. Light brownish gray
(10YR 6/1) to moderate brownish gray (10YR 5/4) from 0 cm to 2 cm and 71-
126 cm.

STRUCTURE: Lobed. A lobe inferred is present at 105 cm.

ALTERATION: Moderate to high. From 0-71 cm alteration is moderate; 71-
126 cm alteration is moderate to high. Color changes in this core section
reflects changes in alteration minerals. Fe-oxyhydroxide is pervasive in the
light to moderate brownish yellow sections, whereas dark green-blue clay is
present in the medium light gray areas. Olivine phenocrysts are completely
replaced by carbonate and Fe-oxyhydroxide.

VEINS/FRACTURES: Sparsely veined. The interval 4-45 cm is free of veins.
The veins are 0.5-5 mm wide, randomly oriented, and contain white
carbonate.

COMMENTS: We interpret the unit as a pillow lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-20R-4 (Section top: 487.26 mbsf)
UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-5
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: 10-12 4 0.5 1.5 Subhedral to euhedra
Olivine: 3-5 3 0.5 0.8 Subhedral

GROUNDMASS: Aphanitic (lobe margins) to fine grained (lobe interiors) with
intermediate variolitic textures. The fine-grained regions contain plagioclase,
clinopyroxene, black oxides and glass.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular 2-3 1 0.5 1 Round

COLOR: Dark yellowish brown (10YR 4/4) except in zone between 20-55 cm
where it is medium gray (N5) with a bluish green tint.

STRUCTURE: Lobed. Individual lobes are defined on the basis of a glassy
lobe margin and grain size variations.

ALTERATION: Moderate. Olivine is completely replaced by Fe-oxyhydroxide
and yellowish green clay, except between 20-55 cm olivine is replaced by
bluish-green, gray, and white minerals. Plagioclase and groundmass are
moderately to slightly altered. Vesicles are filled with white carbonate and dart
greenish black clay.

VEINS/FRACTURES: Sparsely veined. Veins are 2-3 mm wide, randomly
oriented, and filled with white, gray, and Fe-oxyhydroxide minerals, except
between 20-55 cm the veins are filled with white, gray, bluish green, and
sulfide minerals.

COMMENTS: A glassy lobe margin is present on the top of Piece 4, but note
that most of the glass is in the working half. We interpret the unit as a pillow
lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-20R-5 (Section top: 488.59 mbsf)
UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-4
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: 10-15 3 0.5 1 Subhedral; prismatic
Olivine: 3 4 0.8 1.2 Subhedral; equant
GROUNDMASS: Aphanitic (lobe margins) to fine grained (lobe interiors) with

intermediate variolitic textures. The fine-grained regions contain plagioclase,
clinopyroxene, black oxides and glass.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Sparsely vesicular 2 3 0.5 1 Round to irregular

COLOR: Medium light gray (N6) to moderate yellowish brown (10YR 5/4) in
more altered regions.

STRUCTURE: Lobed. Individual lobes are defined on the basis of a glassy
lobe margin and grain size variations.

ALTERATION: Moderate. Most intense alteration is within 2 cm of the glassy
lobe margins. Olivine phenocrysts are completely replaced by Fe-
oxyhydroxides and/or white carbonate.

VEINS/FRACTURES: Sparsely veined. Veins occur throughout the section,
but are most abundant in Piece 1. Veins are <0.5-4 mm wide and are filled
with white carbonate.

COMMENTS: We interpret the unit as a pillow lava.
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5 5 3 s & S 238 5
= = ~ O = B .
£ g < @ 5 g ° @53 < 8 197-1203A-20R-6 (Section top: 490.09 mbsf)
S 6 2 5§ €& = N EF®H O s
% 2 3 g 8 g 8 "g 2 32 ® &% UNIT 3: PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
5 §3 & 2 2 b s 833 @ 52
cm a o O »w O & & O >> 0 >< Pieces:1-3
0 —
] 110 CONTACTS: None observed. Contact between Units 3 and 4a is inferred to
12| “ma hp [me | hc |spv s be between Pieces 3 and 4 at 12 cm.
104 3 Q PHENOCRYSTS: % Grain Size (mm):
b Mode Max. Min. Avg. Shape/Habit
] Plagioclase: 10 2 0.5 1 Subhedral to euhedral
i Olivine: 3 1 0.5 1 Subhedral
20
E GROUNDMASS: Aphanitic.
] = VESICLES: Nonvesicular.
_ 0]
80 7 £ COLOR: Dark yellowish-brown (10YR 4/4).
B S
- $ STRUCTURE: No structure evident, but these pieces are assumed to be part
20 N of the lobe present at the bottom of Section 30R-5.
] ALTERATION: Moderate. Fe-oxyhydroxide is the dominant alteration mineral.
4 Olivine is completely replaced by Fe-oxyhydroxide and yellowish green clay.
B Plagioclase and groundmass are moderately to slightly altered.
50 —
] VEINS/FRACTURES: None.
] COMMENTS: We interpret the unit as a pillow lava.
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VISUAL CORE DESCRIPTION
SEDIMENTS/SEDIMENTARY ROCKS

197-1203A-20R-6 (Section top: 490.09 mbsf)
UNIT 4a: NANNOFOSSIL-SILTY-CHALK.
Pieces: 4-5

CONTACTS: None observed. Contact between Units 3 and 4a is inferred to be between Pieces 3 and 4 at
12 cm. Contact between Units 4a and 4b is inferred to be between Pieces 5 and 6 at 43 cm.

GENERAL DESCRIPTION: Thinly laminated, with cross-bedded laminations and internal erosional contacts
at30cm.

COLOR: Yellowish brown (10YR 5/4) to yellowish pale brown (10YR 7/3).
COMPONENTS:

75%: Carbonate

10%: Clay

10%: Glass shards (Altered to palagonite and greenish clay)

5%: Dolomite

SEDIMENTARY TEXTURES: Grain size: silt.

SEDIMENTARY STRUCTURES: Bioturbated between 15 cm and 25 cm. An erosional contact is present at
~31 cm with black nodules deposited along it.

UNIT 4b: RESEDIMENTED BASALT-TUFF.

Pieces: 6-9

CONTACTS: None observed. Contact between Units 4a and 4b is inferred to be between Pieces 5 and 6 at
43 cm.

GENERAL DESCRIPTION: Yellow sandstone with nodules (~0.5 mm) of hematite. At ~48 cm a 1 cm thick
zone of veins (1-3 mm wide) is present, filled with carbonate.

COLOR: Brownish yellow (10YR 6/6) in upper part to reddish yellow (7.5YR 6/8) in lower part.
COMPONENTS:

85%: Poorly to moderately vesicular glass fragments and shards.

10%: Lithic fragments.

5%: Crystal fragments.

Cement: cemented by calcite.

SEDIMENTARY TEXTURES: Non-graded.

SEDIMENTARY STRUCTURES: Finely-laminated.

COMMENTS: Unit consists predominantly of altered (palagonitized) basalt glass fragments, indicating origin
by resedimentation of basalt tephra.

UNIT 4c: BASALT-TUFF(?).

Pieces: 10-11

CONTACTS: None observed. Contact between Units 4b and 4c is inferred to be between Pieces 9 and 10
at85cm.

GENERAL DESCRIPTION: Massive, moderately sorted tuff consisting of coarse ash to fine lapilli.
COLOR: Strong brown (7.5YR 4/6) in upper part, to red (2.5YR 5/8) in lower part.
COMPONENTS: Palagonitized moderately to highly vesicular basaltic ash particles, in a carbonate cement.

SEDIMENTARY TEXTURES: Unit is moderately sorted, with grain size varying from coarse ash to fine
lapilli.

SEDIMENTARY STRUCTURES: None.

COMMENTS: Unit is a strongly altered basaltic tuff that may represent a primary fall deposit that
accumulated in water.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-21R-1 (Section top: 492.6 mbsf)
UNIT 4d: RESEDIMENTED BASALT-TUFF.
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SALT CONTACTS: Upper contact not recovered. Lower contact at 19 cm is
gradational.
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GENERAL DESCRIPTION: Subunit 4d (6-19 cm) is a cross-bedded to
massive, moderately sorted basalt tuff composed of relict basalt shards and
vesicular ash-size particles cemented by carbonate. It also contains a 1 cm
thick layer of calcareous mud at 7-8 cm. The subunit is normally graded from
vV coarse to fine ash.
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COLOR: Pale brown (2.5Y 6/2).

m COMPONENTS:

>90%: Variably vesicular (0-60%) basaltic shards and ash-size particles.
<10%: Feldspar crystals and other undetermined components.

Cement: carbonate (calcite).
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SEDIMENTARY TEXTURES: Fine to medium ash (<0.5 mm) at top (8-11 cm)
grading downward into coarse ash (0.5-1.0 mm) at bottom (15-19 cm).
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O
O
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- SEDIMENTARY STRUCTURES: 1 cm thick calcareous mudstone(?) layer at
0o 7-8 cm. Interval 7-10.5 cm contains ghosts of dispersed (1%-5%) vesicular

* basalt tephra clasts (1-4 mm). Distinct cross bedding is present in interval 15-

19 cm.
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COMMENTS: We interpret the cross bedding and intercalated calcareous
mudstone layer to indicate origin as resedimented volcaniclastic. Presence of
dispersed, 1-4 mm vesicular basalt particles near the top (7-10 cm) along with
cross bedding, indicate origin by density current.

Pmag,

XRD
OO UNIT 4e: RESEDIMENTED-SYNVOLCANIC BASALT-TUFF.

00000 V
Pieces: 3-7

el CONTACTS: Upper contact at 19 cm is gradational. Lower contact not
sC | | Vv recovered.

©
o

GENERAL DESCRIPTION: Interval 19-88 cm consists of massive, moderately
* to poorly sorted basalt tuff. The deposit consists almost entirely of vesicular
basalt glass particles. Particle vesicularity ranges from 10% to >70%, typically
microvesicular in size and spherical in shape. The ghost particles are
exceptionally well preserved and show classic basalt ash particle morphology.
The unit exhibits symmetric grading, reverse to normal, and is capped by a
laminated interval of fine ash.
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100 gg

8C

> >

—
—_
o

COLOR: Greenish grey (5BG 5/1).

00000

0000
<2 Q00| m

0O

4f

COMPONENTS:
>90%: Relict shards, ash and lapilli particles; highly vesicular (20% to >70%).

120 <10%: Feldspar crystals.

2.5Y 3/1-25Y 4/1

SEDIMENTARY TEXTURES: Symmetric size grading, reverse to normal, with
coarse fraction (1-5 mm vesicular basalt lapilli) concentrated in interval 45-67

T cm.

SEDIMENTARY STRUCTURES: Distinct lamination at top across interval 19-
29 cm; laminae <1 mm to 2 mm thick. No depositional structures discernible
f TsB from 29-77 cm. The very fine grained ash interval from 77-88 cm exhibits

XRD indistinct, fine (sub-mm) lamination.

130 - 12A

140 - 12B

COMMENTS: On the basis of structure and dominance of well preserved vitric
- basalt particles we interpret Subunit 4e to be a synvolcanic density current.
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(Continued on next page.)
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VOLCANICLASTIC VISUAL CORE DESCRIPTION
197-1203A-21R-1 (cont'd)

UNIT 4f: BASALT-TUFF.
Pieces: 8-12

CONTACTS: None observed. Contact between Units 4e and 4f is inferred to be
between Pieces 7 and 8 at 89 cm.

GENERAL DESCRIPTION: Interval 88-150 cm consists of moderately sorted
basalt-tuff. It consists of at least four 60-110 cm thick subunits, each exhibiting
normal size grading from very coarse/coarse ash to fine/very fine ash. The tuff
consists of vesicular (10% to >70% vesicles) basalt glass particles that often
feature smooth lobate (fluidal) outlines. Shards tend to be nonvesicular, but larg
ash size clasts typically contain 40%-70% spherical vesicles. The interval from
135-141 cm contains dispersed 5-12 mm clasts, including reticulite-like clasts
(vesicularity >95%). Clasts show no evidence of abrasion.

COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).

COMPONENTS:

>90%: Altered basalt glass shards, ash and lapilli particles.
<10%: Feldspar crystals and other unidentified components.
Cement: silica.

SEDIMENTARY TEXTURES: Grain size is very coarse to coarse ash (0.5-2 mn
to fine/very fine (<0.25 mm) ash. It displays moderate sorting and normal gradin

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: Preservation of delicate glass particles (especially reticulite-like
particles), along with normal size grading of intervals within the unit is suggestiv
of origin as airborne ash fall deposit, which was probably deposited in water.
Subunit continues in Section 21R-2, 0-150 cm and Section 21R-3, 0-107 cm.
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g 8 = 5 % VOLCANICLASTIC VISUAL CORE DESCRIPTION
c s < 3 s O =
9] o 2 B c @ 2 2 "
2 T o & 5 3 23 < 8 197-1203A-21R-2 (Section top: 494.1 mbsf)
§ t S T od 88 3 5 B ¢
zZ 23 8 § 98 D 5 2 o 2 .
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o o ¢ 2 2 T § © & o £g
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0’3 a o O »w O O & »® 0O 0O >< Pieces:1-12
11 Oﬂ CONTACTS: None.
1 2A
1 2B Q ¢ GENERAL DESCRIPTION: Moderately sorted basalt tuff, featuring two
10 4 2C <2 normally graded intervals, separated by a sharp contact. At 69 cm there is a
1 2D D ¢ sharp boundary caused by loading(?). The tuff consists of vesicular (10% to
] | >70%) basalt glass particles. Shards tend to be nonvesicular, but larger ash
i p size clasts typically contain 40%-70% spherical vesicles.
20 — E--
- COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).
1 2E
] T COMPONENTS:
30 - >90%: Altered basalt glass shards, ash and lapilli particles.
4 <10%: Feldspar crystals and other unidentified components.
B Cement: silica.
N SEDIMENTARY TEXTURES: Grain size is very coarse to coarse ash (0.5-2
40 7 %‘383 mm) to fine/very fine (<0.25 mm) ash. It displays moderate sorting and normal
(o)) i
’ - T sa oYe) grading.
b SEDIMENTARY STRUCTURES: Boundary at 69 cm is convoluted and it can
50 ] be traced in pieces 2G and 3 as shown on sketch below. This boundary
i L] suggests deformation from loading.
4 =
4 P COMMENTS: Preservation of delicate glass particles (especially reticulite-like
60 °G T 49 particles as found in Section 21R-1), along with normal size grading of
7 intervals within the unit is suggestive of an origin as an airborne ash fall
] v deposit which was probably deposited in water. This subunit continues into
4 Section 21R-3. It consists of at least four 60-110 cm thick subunits, each
70 — e 8 exhibiting normal size grading from very coarse/coarse ash to fine/very fine
138 | = 21 ash
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-21R-3 (Section top: 495.6 mbsf)
UNIT 4f: BASALT-TUFF.
Pieces: 1-6
CONTACTS: Lower contact at 107 cm is gradational.

GENERAL DESCRIPTION: The tuff consists of vesicular (10% to >70%
vesicles) basalt glass particles. Shards tend to be nonvesicular, but larger ash
size clasts typically contain 40% 70% spherical vesicles.

COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).

COMPONENTS:

>90%: Altered basalt glass shards, ash and lapilli particles.
<10%: Feldspar crystals and other unidentified components.
Cement: silica.

SEDIMENTARY TEXTURES: Grain size is very coarse to coarse ash (0.5-2
mm) to fine/very fine (<0.25 mm) ash. It displays moderate sorting and normal
grading.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: Preservation of delicate glass particles, (especially reticulite-like
particles in section 21R-1), along with normal size grading of intervals within
the unit is suggestive of origin as airborne ash fall deposit, which was probably
deposited in water.

This subunit continues from 0-107 cm. The entire subunit consists of at least
four 60-110 cm thick subunits, each exhibiting normal size grading from very
coarse/coarse ash to fine/very fine ash.

UNIT 4g: LAMINATED BASALT-TUFF.
Pieces: 6-8
CONTACTS: Upper contact at 107 cm is gradational.

GENERAL DESCRIPTION: This unit, present from 107-146 cm, is a thinly
bedded to laminated basaltic tuff. It consists of well to moderately sorted,
highly vesicular ash particles and glass shards cemented by silica.

COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).

COMPONENTS:

>90%: Altered basalt glass shards, ash and lapilli particles.
<10%: Feldspar crystals and other unidentified components.
Cement: silica.

SEDIMENTARY TEXTURES: Well sorted fine ash with a few dispersed 0.5-1
mm particles.

SEDIMENTARY STRUCTURES: Finely laminated throughout; bed thickness
ranges from <1 to 4 mm.

COMMENTS: We interpret the unit as representing a succession of small
subaerial air-fall deposits, possibly deposited in water(?)
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Dé) %Qo PP CONTACTS: None observed. The upper boundary of Unit 4h is taken to be at
1 gooo sa the top of the core section.
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GENERAL DESCRIPTION: This section consists of a massive, moderately
A sorted basaltic tuff. The deposit is comprised of highly vesicular ash particles
1« P and glass shards cemented by silica.

COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).
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COMPONENTS:

>90%: Altered basalt glass shards, ash and lapilli particles.
<10%: Feldspar crystals and other unidentified components.
T Cement: silica.

Q
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4B SEDIMENTARY TEXTURES: Well to moderately sorted medium to coarse

ash with a few dispersed 1-2 mm particles.

N
o

5A SEDIMENTARY STRUCTURES: Finely laminated throughout; bed thickness
f ranges from <1 to 4 mm.

5B

o))
o

COMMENTS: Preservation of delicate particle features and size sorting
indicate that this subunit formed as a subaerial air fall deposit, possibly

5 ¢ deposited in water.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-22R-1 (Section top: 502.2 mbsf)
UNIT 4h: BASALT TUFF.
Pieces: 1
CONTACTS: None.
GENERAL DESCRIPTION: This section consists of a massive, moderately
sorted basaltic tuff. The deposit is comprised of highly vesicular ash particles
and glass shards.
COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).
COMPONENTS:
>90%: Altered basalt glass shards, ash and lapilli particles.
<10%: Feldspar crystals and other unidentified components.

Cement: zeolites.

SEDIMENTARY TEXTURES: Well to moderately sorted medium ash with a
few dispersed 2-10 mm patrticles. Displays intervals with normal size grading.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: We interpret this unit to be a tephra fall deposit.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-22R-2 (Section top: 503.7 mbsf)
UNIT 4h: BASALT TUFF.
Pieces: 1-10
CONTACTS: None.
GENERAL DESCRIPTION: This section consists of two normally graded of
intervals of well to moderately sorted vitric basaltic tuff. The deposit is
comprised of highly vesicular ash particles and glass shards.
COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).
COMPONENTS:
>90%: Altered basalt glass shards, ash and lapilli particles.
<10%: Feldspar crystals and other unidentified components.
Cement: zeolites.
SEDIMENTARY TEXTURES: Well to moderately sorted, fine to coarse ash
with a few dispersed 1-5 mm particles. Displays intervals with normal size
grading.

SEDIMENTARY STRUCTURES: Bedded. Bedding is inferred from the sharp
change in grain size from very fine ash at 90 cm.

COMMENTS: We interpret this unit to be a tephra fall deposit.
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10 deposit is comprised of highly vesicular ash particles and glass shards.
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7 SEDIMENTARY STRUCTURES: Massive.
40 ] OUO
4 7 OQ PP COMMENTS: We interpret this unit to be a tephra fall deposit.
4 < A
50— 8 |
19 <
4 v
4 10
60 i Q £ sa m
111
70 —
123
SRl
[
90 -4 15 | > PP
4116 |0 2
4 17 [ >
100 —
4 18 D -
1 19 D
110 N 20 O
1 21 Q
120
1 2 c; ao
130 -
140 -

150



CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
o
) 3 c
s £ £
5 S 3 2 e > ® & 3
£ g8 o £ 5 3 , £ 8 < 38
=] s 9 = e @ N B o © c
zZ 22 %8 8§ 23 5 S 2 o 2
co = 8 9 § G @ o =]
@ 52 © 29 s I c o 2 ¢
8 T 9O .Q-_Ccmﬁo.cn.Eq;
cm 2 = O = < = o — N [ [0 D =
0 o & O ] = o & ow a a ><
1 1A ¢
10
20_18 D¢Pmag
1c
wlo LIt
1A A
40
- \"
1 28
50 — A
60
S
o '<Cr sa
1 m
80 o 2E A
9 o 2F bf L
13 |&D
=1 L3
15
O¢
120 © g¢
17
130 — @
1ea T
. Sc \'
140 — Q
: D V
1 8B
) A ,
T o)

150

45

VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-22R-4 (Section top: 506.46 mbsf)
UNIT 4h: BASALT TUFF.
Pieces: 1-8
CONTACTS: None.
GENERAL DESCRIPTION: This unit is a bedded, moderately sorted massive
basaltic tuff. The deposit is comprised of highly vesicular ash particles and
glass shards.
COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).
COMPONENTS:
>90%: Altered basalt glass shards, ash and lapilli particles.
<10%: Feldspar crystals and other unidentified components.

Cement: zeolites.

SEDIMENTARY TEXTURES: Well sorted fine ash with a few dispersed 0.5—1
mm particles. Displays normal intervals with normal size grading.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: We interpret this unit to be a tephra fall deposit.
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5 4 S 5 o =
& S 3 = o B & B
£ S ¢ % 5 3 , £ 8 < 8 197-1203A-22R-5 (Section top: 507.96 mbsf)
> .8 £ 5 § %58 2% 5§
Z €3 £ 8 <& § ? 5 @ 8 %  UNIT 4h: BASALT TUFF.
0] = c o = @
8 £5 2 £ £ 58 8 § P2
0’3 a o O »w O O & ® O 0o >< Pieces:1+4
] CONTACTS: None observed. The contact between Units 4h and 4i is inferred
4 to be between Pieces 4 and 5 at 38 cm.
10 — ! ¢ GENERAL DESCRIPTION: This unit is well to moderately sorted basaltic tuff.
7 It consists of highly vesicular ash particles and glass shards.
] S sa s COLOR: Dark gray to very dark gray (2.5Y 4/0 to 2.5Y 3/0).
204 2 A
B COMPONENTS:
7 >90%: Altered basalt glass shards, ash and lapilli particles.
] <10%: Feldspar crystals and other unidentified components.
30 - 3 ¢ \Y; Cement: zeolites.
14 7o) SEDIMENTARY TEXTURES: Well sorted, fine to medium ash.
b (<
] = . SEDIMENTARY STRUCTURES: Massive.
1 U | R
4 | ‘3, OO COMMENTS: We interpret this unit to be a tephra fall deposit.
i Up s
50— ] UNIT 4i: RESEDIMENTED-SYNVOLCANIC BASALT TUFF.
16 T sa Pieces: 5-13
b <
60 — CONTACTS: None observed. The contact between Units 4h and 4i is inferred
] to be between Pieces 4 and 5 at 38 cm.
] GENERAL DESCRIPTION: Thickly laminated tuff comprised of medium to fine
70 — ash alternating with layers of very fine ash. Individual laminae are well sorted
] . D ¢ and typically structureless (massive).
] U COLOR: Dark grayish black (2.5Y 3/1 to 4/1).
80 U S
4 m COMPONENTS:
B >95%: Basaltic glass shards.
] 8 T <5%: Feldspar crystals.
90 ] sc \Y SEDIMENTARY TEXTURES: Alternating beds of very fine ash (<0.1 mm) and
1 2 fine to medium ash (0.2-0.5 mm).
100 b SEDIMENTARY STRUCTURES: Planar bedded tuff.
] COMMENT: We interpret the unit to be resedimented basaltic tephra.
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% 2 @ g S g ] "2 c g § » &  UNIT 4i: RESEDIMENTED-SYNVOLCANIC BASALT-TUFF.
8§ §5 £ 2 £ 5 8 § %58

0’3 a & O »w O O & ®» A A >< Pieces:1-19
] 1 CONTACTS: None.

] GENERAL DESCRIPTION: Planar-bedded to laminated basaltic tuff

10 comprised of medium to fine ash layers alternating with layers of very fine
7 = ash. Individual beds are well sorted and structureless or exhibit normal size
] grading. A few beds show fine-scale cross bedding.

20 J1 T COLOR: Dark grayish black (2.5Y 3/1 to 2.5Y 4/1).

b COMPONENTS:
] >95%: basaltic glass shards.

30 - Pmag <5%: feldspar crystals.

B SEDIMENTARY TEXTURES: Alternating beds of very fine ash (<0.1 mm) and
7 fine to medium ash (0.2-0.5 mm).

407 2 D 4 ) SEDIMENTARY STRUCTURES: Planar-bedded tuff intercalated with cross-
4 e B bedded tuffaceous layers. Layering ranges from being thinly bedded (1-3 cm)
13 Q ¢ to thickly laminated (0.3—1 cm).

50 m COMMENTS: Cross-bedded layers are present in Pieces 5B, 6B, and 12. Soft
| 4 L O | sediment deformation is present at bed contacts in Pieces 2 and 5A. We
4 5A CD 1‘ — interpret this unit to be resedimented basaltic tephra.
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2 g < ® 5 é o £ E X 8 197-1203A-23R-2 (Section top: 513.4 mbsf)
> .32 5 § S N8 L% s
i £ 3 *g 3 g 3 "2 G g ® » % NIT 4i: RESEDIMENTED-SYNVOLCANIC BASALT-TUFF.
o S6a & 2 2 £ 3 © a o £g
Qo S = £ £ o6 &£ N o o o=
cm a o O »w O O & ® 0O 0O >< Pieces:1-12
0 —
11 <> v CONTACTS: Lower contact of subunit is at 58 cm. The unit is gradational and
4 v distorted by density-driven soft sediment deformation from loading and
4 2 @ slumping.
013 D
b o GENERAL DESCRIPTION: Planar-bedded to laminated basaltic tuff
] 4 comprised of medium to fine ash alternating with layers of very fine ash.
i yo Individual beds are well sorted and structureless or exhibit normal size
20 5 VD v grading. A few beds exhibit fine-scale cross bedding.
1 6 O COLOR: Dark grayish black (2.5Y 3/1 to 2.5Y 4/1).
30 - 71O F COMPONENTS:
1 8 g v >95% basaltic glass shards.
E O <5% feldspar crystals.
] 9 Q SEDIMENTARY TEXTURES: Alternating beds of very fine ash (<0.1 mm) and
40 7] fine to medium ash (0.2-0.5 mm).
110 [
1 11 SEDIMENTARY STRUCTURES: Planar-bedded tuff intercalated with cross-
b = bedded tuffaceous layers. Layering ranges from being thinly bedded (1-3 cm)
50 ] to thickly laminated (0.3—1 cm). We interpret the unit to be resedimented
i basaltic tephra.
12 A
b v
60 — 0O UNIT 4j: LAMINATED-THINLY BEDDED SILTSTONE-SANDSTONE.
113 | 009
i QY Pieces: 13-18
70 2 T — CONTACTS: Upper contact at 58 cm is gradational and disturbed.
4 14 1° m
7 GENERAL DESCRIPTION: Thickly laminated to finely bedded siltstone with
] = alternating green siliciclastic (partly volcanogenic), white siliceous and
80 calcareous layers.
! N
E N COLOR: Dark olive gray green (5Y 3/2) and white (2.5Y 8/2).
: 15 T Pmag
90 COMPONENTS: Siliciclastic material, basalt glass and various lithics. The
i carbonate and silica clasts may be biogenic.
e ¥
- SEDIMENTARY TEXTURES: Alternating from silt to sandstone layers.
100— 16 A SEDIMENTARY STRUCTURES: Planar bedding (primary structure). Varies
i from thick laminae to thin beds, with an interval of disturbed bedding present
4 at 55-60 cm and 80—-130 cm. Dip of bedding in undisturbed areas is 2°.
110 4 47 @ T % v COMMENTS: Consists of biogenic and clastic sediments with an epiclastic
] component. Intervals with disturbed bedding exhibit classic loading structures,
4 18a T from deformation by loading of soft sediment, where sandstone overlies
4 siltstone layer (see Photo 1203A-23R-2.jpg). Regions of highly disturbed
120 bedding and mixing of layers across stratification are most likely caused by
b slumping, induced by rapid accumulation of the overlying tuff.
130 | 188 A
: Pmag
140 -

150
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Core Photo
<
[0} 2 c
$ 8 = 5 % VOLCANICLASTIC VISUAL CORE DESCRIPTION
Q2 S =
5 5 R , B & &
£ g < o 5 é o £ g < 8 197-1203A-23R-3 (Section top: 514.8 mbsf)
> .32 5 $§ S48 L% s
% 2 @ g 2 g & "2 c g @ » &  UNIT 4j: LAMINATED-THINLY BEDDED SILTSTONE-SANDSTONE.
8 §5 & 2 £ 55 % § B 52
0’8 a o O »w O O & »® 0O 0O >< Pieces: Cutas sediment core.
] D QO% Lo gOg;FACTS: Lower contact of Unit 4j at 137 cm is sharp and has a dip of
—~ 0000 — .
] nEE
10 GENERAL DESCRIPTION: Thickly laminated to finely bedded siltstone and
7 By sandstone with alternating green siliciclastic (partly volcanogenic), white
] Pmag e e)e) siliceous and calcareous layers.
4 p
20 - L 62 COLOR: Dark green (5Y 3/2) and white (2.5Y 8/2).
—~ 0000
T = COMPONENTS: Siliciclastic material, basalt glass and various lithic clasts.
] i:l The carbonate and silica clasts may be biogenic.
30 ] Ej SEDIMENTARY TEXTURES: Alternating layers of silt and sand.
7 <
7 = SEDIMENTARY STRUCTURES: Planar bedding. Varies from thick laminae to
7 thin beds.
40 QOQ
4 COMMENTS: Consists of biogenic and clastic sediments with an epiclastic
g b component. Intervals with disturbed bedding exhibit classic loading structures,
b SWNe”) I . from deformation by loading of soft sediment, where sandstone overlies
50 ] : 'Qd : o siltstone layer (see Photo 1203A-23R-3.jpg). Regions of highly disturbed
i (= - g bedding and mixing of layers across stratification are most likely caused by
4 “ : '- slumping, induced by rapid accumulation of the overlying tuff.
..... re)
60 NE sa >
7 @ﬂ : = UNIT 4k: RESEDIMENTED BASALT-TUFF(*).
7 IR — Ire)
B <
N Pieces: Cut as sediment core.
704 LT
- NN CONTACTS: Upper contact at 137 cm is sharp. Contact dips at 8—10°.
] POy GENERAL DESCRIPTION: Massive green siltstone to sandstone with
80 — QD dispersed vesicular lapilli scoria clasts.
B COLOR: Dark olive gray (5Y 4/2).
00 ] D COMPONENTS:
4 R >85%: Vesicular basalt glass particles.
i o o <15%: Mineral fragments, predominantly plagioclase.
- A . £
100 7 OUQ ES SEDIMENTARY TEXTURES: Silt to fine sand with dispersed lapilli scoria
] < z clasts. The unit is poorly sorted.
- Ca 2 poorly
4 O@ € SEDIMENTARY STRUCTURES: Massive.
4 | k%)
110 S s I COMMENTS:
] : % (*)The interval 137 cm is the top of Unit 4k (see also Section 24R-1).
120 o OI
130 o
] Q{)%?
1 e
140 X ©

150
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Core Photo
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-24R-1 (Section top: 521.5 mbsf)
UNIT4k: RESEDIMENTED BASALT-TUFF.
Pieces: Cut as sediment core.
CONTACTS: None.

GENERAL DESCRIPTION: The section comprises vitric stuff: the upper 33
cm consists of planar and thinly bedded to laminated very fine-grained tuff,
whereas the interval 33—101 cm consists of normally graded tuff (coarse to
fine ash). The deposit is vitric sandstone that gradually coarsens down section
from silt to sand-sized particles. It is composed of basaltic glass particles (now
completely altered), along with subordinate mineral grains. Fine laminar
bedding is present in the finer-grained fractions along with both cross and
graded bedding.

COLOR: Dark olive gray (5Y 3/2) at the top of the section grading to very dark
gray (5Y 3/1) at the base.

COMPONENTS:

>85%: Vesicular ash, tephra and glass.

<15%: Mineral fragments, particularly plagioclase.

~1%: 1-5 mm fragments of very fine-grained siliciclastic(?) material. Present
from 1-3 cm.

SEDIMENTARY TEXTURES: Grain size is silt to fine sand. The Unit shows
normal grading between 33 cm and 101 cm (coarse ash to fine ash), with
three cycles present. Sequence is moderately sorted.

SEDIMENTARY STRUCTURES: The top of the section contains laminations
dipping 4°. Cross bedding occurs in narrow 0.5 cm bands at 11 cm and 27.5
cm with cross beds dipping 4°.

COMMENTS: A zone containing elongate and rounded to subrounded tephra
clasts (up to 4 mm long) is present between 12 cm and 17 cm.
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Core Photo

[0}
© 3 c
g 8 = 5 % VOLCANICLASTIC VISUAL CORE DESCRIPTION
=5 | @ = © =
& S 3 z e o B & B
£ g < $ 3 é o £ T < 8 197-1203A-24R-2 (Section top: 522.5 mbsf)
=] S = 5 £ 9 N ® S © S
% 2 3 g S g & ‘2 c g @ » % UNIT 4k: RESEDIMENTED BASALT-TUFF.
§ 85 8 2 2 T 3 ¢ & 9 £8
0’3 a o 6 © 5 8 & » & A 2 Pieces: Cutas sediment core (0-19 cm).
b CONTACTS: None. Contact with Unit 4L is inferred to be at 19 cm.
] > o} GENERAL DESCRIPTION: Medium-grained basalt tuff.
10 - < sC vh 3
i COLOR: Grayish black (N2).
] COMPONENTS: Moderately sorted angular to subangular fragments of
b altered glass, volcaniclastic mudstone, and occasional plagioclase crystal
20 — sa fragments.
] SEDIMENTARY TEXTURES: Grain size is silt to fine sand.
30 _ m SEDIMENTARY STRUCTURES: Massive.
] S 8
b 0 E UNIT 41: BASALT-LAPILLI-TUFF.
40 ] p Pieces: Cut as sediment core (19—44 cm).
: A h CONTACTS: None. Contacts between Units 4k, 41, and 4m are not preserved.
50 ] <9 GENERAL DESCRIPTION: Massive, fine- to medium-grained lapilli tuff,
- Pmag composed of basalt scoria.
. 000 COLOR: Grayish black (N2).
B D : OO
60 ] /o PP sa COMPONENTS: Consists of angular to rounded fragments up to 1-2 cm
i BRI diameter in ash matrix. Clasts include moderately to extremely vesicular basalt
B F---- vh scoria (see Comments below), glass shards, sandstone fragments and some
- plagioclase.
09 N | g
b SN = SEDIMENTARY TEXTURES: Moderately to poorly sorted fine to medium
7 Lo g €9 lapilli tuff. Clasts are typically angular, highly vesicular scoria clasts and
] O vesicle-free glass shards.
80 ] : SEDIMENTARY STRUCTURES: Massive.
] . : h COMMENTS: Some scoria clasts exhibit smooth lobate (fluidal) outlines and
B ) = >90% vesicularity (reticulite-like scoria). We interpret the unit to be tephra fall
90 — Q e deposit.
E 0660
] D %OS UNIT 4m: RESEDIMENTED-SYNVOLCANIC BASALT-TUFF.
100 —
4 Pieces: Cut as sediment core (44—110 cm).
- Pmag sa
B h CONTACTS: Contact between Units 4m and 4l is inferred to be at 44 cm.
110 GENERAL DESCRIPTION: Unit 4m is comprised of very fine- to medium-
] grained tuff. The interval 41-85 mm consists of thinly bedded to laminated
| very fine-grained tuff, whereas the interval 85-107 cm consists of normally
i graded fine- to medium-grained tuff.
120
B COLOR: Grayish black (N2) to light grayish black (N4).
7 COMPONENTS: Poorly sorted angular to rounded fragments of altered basalt
130 7 glass, fragments, and ash, <1 mm in diameter.
: SEDIMENTARY TEXTURES: Grain size is very fine to fine ash. Normal size
4 grading is observed at intervals 50-55 cm and 84—-107 cm.
140 ] SEDIMENTARY STRUCTURES: Planar and undulating laminations are
- present at intervals 44—-48 cm and 81-82 cm.
7 COMMENTS: Based on the fine grain size, high abundance of glass
150 . fragments and presence of rare siliciclastic fragments, along with its bedded

nature, we interpret the sequence as a resedimented synvolcanic tuff.



CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203 52
Core Photo
1
© 3 c
g 8 = 5 % VOLCANICLASTIC VISUAL CORE DESCRIPTION
5 9 8 E © =
5 8 3 2 e > ® & 3
2 T o 9 5 3 £ g < 8 197-1203A-24R-3 (Section top: 523.59 mbsf
£ c 6 T o ada & T § B P
Q= & o B pH S = S
2 £8 £ 3 8§82 5 % § ,F UNTA4m: RESEDIMENTED BASALT-TUFF.
o Sa o 2 2 £ § © & o £
@ So = © £ 6 &8 N o o o2
0’3 & O O w 3 O & »® O A >< Pieces:1
] 7= CONTACTS: None.
] e @ h S| GENERAL DESCRIPTION: Moderately consolidated, poorly sorted, medium
104 1 1‘ F M| < | tocoarse basalt tuff.
] COLOR: Light grayish black (N4).
20 _ COMPONENTS: Subangular to angular, subequant to subelongate vesicular
B ash particles with rare mineral fragments.
] <§( éu.:_.)l SEDIMENTARY TEXTURES: Medium to coarse sand without bedding or
30 - E < grading.
k @
B SEDIMENTARY STRUCTURES: Massive.
0 N COMMENTS: This section is identical to the bottom piece of Section 24R-2.
50 —
60 —
70
80 —
90 —
100 _
110
120
130 -
140 -

150
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Core Photo

IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-25R-1 (Section top: 531.0 mbsf)
UNIT 4m: RESEDIMENTED BASALT-TUFF.

Piece Number
Orientation

Shipboard Studies
Phenocrysts (%)

Grain Size

Groundmass Crystallinity
Vesiculation/

Vesicle Structure
Alteration color

Veins

Pieces: 1

(o]
o 3
|

= | Degree of Alteration

—_

4m| Lithologic Unit/Lobe
[

2

=
2

CONTACTS: None observed. The boundary between Unit 4m and Unit 5 is
inferred to be between Pieces 1 and 2 at 8 cm.

N
=
o
<

-
o

3

i=]

v GENERAL DESCRIPTION: Resedimented, basalt or tuff. It is highly altered
—— and soft.

w

Q Graphic
Representation
—>
\ ®
< < <

me Y COLOR: Black (N1).

N
o

COMPONENTS:

>95%: Vesicular ash-size glass particles.

<5%: Mineral particles; plagioclase and black oxides are identifiable.
Cement: Silica?

w
o

Pmag

4A SEDIMENTARY TEXTURES: Well to moderately sorted, consisting to fine to

coarse ash-size grains.

N
o

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: Individual clasts and/or fragments are 1 mm or less in size.

6]
o

sim v UNIT 5: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC TO APHYRIC

4B A BASALT(*).

[o2]
o

Pieces: 2—4

TSB,ICP a CONTACTS: None observed. The boundary between Unit 4m and Unit 5 is
Pmag,PH inferred to be between Pieces 1 and 2.

~
o

G PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-8 1.8 0.5 1 Euhedral laths
4C A fg spv Olivine: 3-4 12 03 05  Euhedralto
subhedral; equant

o]
o

GROUNDMASS: Variolitic in the finer-grained regions (Pieces 2 and 3).
Intergranular to interstitial in the coarser-grained regions, where plagioclase,
clinopyroxene, olivine(*) (unaltered), and black oxides are evident.

©
o

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Sparsely vesicular 2-5 5 0.2 1 Round to irregular

100

COLOR: Medium gray (N5) to medium light gray (N6).

—_
—_
o

4D T XRD m STRUCTURE: Massive. Grain size increases from Pieces 2 and 3 to Piece

4D.

ALTERATION: Slight to moderate. Pieces 2 and 3 are moderately altered and
contain olivine phenocrysts completely replaced by white carbonate. Pieces
4A to 4D are coarser grained and are slightly to moderately altered, with the
mesostasis replaced by dark green clay. Vesicles are filled with light green

v clay and pyrite.

120
Pmag

130
VEINS/FRACTURES: Sparsely veined. Veins are randomly oriented, 0.1-3

mm wide, and are filled with white carbonate and/or pyrite. Pyrite is more
prevalent in the coarser-grained regions (Pieces 4A to 4D).

~ N\ I\

140 COMMENTS: (*)Olivine is the phenocryst phase identified in the finer-grained

regions. The groundmass has grown to the same size. Olivine is unaltered in
Pieces 4A to 4D.
Rock name is given on phenocryst percentages in Pieces 2 and 3.

150



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203 54

Core Photo

IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-25R-2 (Section top: 532.46 mbsf)

UNIT 5: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT(*).

Piece Number
2 Graphic
0 Representation
—> —> Orientation
Shipboard Studies
5 Lithologic Unit/Lobe
Phenocrysts (%)
Grain Size
?{‘ 5] Groundmass Crystallinity
‘ Vesiculation/
Vesicle Structure
% Degree of Alteration
< <
Alteration color

Veins

Pieces: 12

(o]
o 3
|

TSB CONTACTS: Not recovered. The end of Unit 5 is inferred to be at at 50 cm
(Piece 2).

PHENOCRYSTS: (*)

_
o

1A GROUNDMASS: Fine grained with an intergranular texture, which becomes

a nv intersertal close to vesicular regions. Plagioclase, clinopyroxene, olivine(*),

fg and black oxides are evident.
Pmag

N
o

VESICLES: % Size (mm)

Mode Max. Min. Avg. Shape
Nonvesicular to ~1 1 Irregular
sparsely vesicular
(Pieces 1 and 2)

w
o

1B

oy Highly vesicular 10-12 4 0.5 1.5 Round to irregular
(Pieces 2-4); interval 37-70 cm, basal vesicular zone. (pipe vesicles)

N
o

mp | mc |hyh

¢ imov

COLOR: Medium gray (N5) to medium dark gray (N4).
STRUCTURE: Massive.

6]
o

ALTERATION: Slight to moderate. Dark green clay is replacing mesostasis.
White carbonate, pyrite and pale olive green clay fill vesicles in Piece 1.

VEINS/FRACTURES: Sparsely veined. Veins are up to 2 mm wide and filled
© | a | mc|hyh N with white carbonate.

m
¢ COMMENTS: (*)This is a continuation of Unit 5 from Section 25R-1. The

groundmass has grown to a size that makes distinguishing early crystallizing

phases as phenocrysts impossible.
The bottom 2 cm of Piece 1 and Pieces 2 to 4 are highly vesicular and the
vesicles are not filled with secondary minerals. The highly vesicular part of the
core section could represent the base of Unit 5.

[o2]
o

~
o

o]
o

UNIT 6: SPARSELY PHYRIC BASALT(*).

Pieces: 3-4

©
o

CONTACTS: Not recovered. The start of Unit 6 is inferred to be at at 50 cm
(Piece 3).

100 GROUNDMASS: Fine-grained, holocrystalline, with plagioclase and
clinopyroxene showing an intergranular to intersertal texture.
VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
30 5 0.5 2 Irregular

—
—_
o

COLOR: Gray (N2).

STRUCTURE: Highly vesicular fine to medium grained hypocrystalline basalt
with 5-6 mm long plagioclase laths.

120

ALTERATION: Moderate. Vesicles are filled with carbonate, clay minerals,
130 and pyrite.

VEINS/FRACTURES: None.

COMMENTS: (*)The top 33 cm of Unit 6 (see Sections 25R-2 and 26R-1)
consists of vesicular basalt. The lava in this interval is significantly coarser-
grained than in the massive (vesicle poor and holocrystalline) part of the lava,
and contains randomly oriented 5-6 mm long plagioclase laths, with interstitial
clinopyroxene and glass. The texture is subophitic (ophimottled) to hyalophitic.
This zone is identified as a horizontal vesicle sheet (i.e., segregation vein) and
implies that the upper vesicular crust of the lava has been completely removed
(not recovered, or removed by erosion?) and thus the massive part of this lava
represents the lobe interior.

140

150
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Core Photo

2
=
© < c
g 8 _ 2 % IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 5 3 £ & S 25 3
= ‘A = 0 = re .
2 g < 2 5 g ° @53 < 8 197-1203A-26R-1 (Section top: 534.8 mbsf)
S e 2 5§ €& = N EF®OH O s
% 2 3 g S g 8 "2 2 3 % 3 » & UNIT 6: SPARSELY PLAGIOCLASE-PHYRIC BASALT(*).
8 93 § & ©°© § £ 3869 5 2%
Ko Sg = £ £ 2 8 233 @ o2 '
0'3 a o6 O » I & & 6 >> a0 >< Pieces:1
b me | hyh [hiv CONTACTS: None.
i m |V
] PHENOCRYSTS: Y% Grain Size (mm):
| hid Mode Max. Min. Avg. Shape/Habit
10 TSB he & . . .
4 Pmag Plagioclase: <1 2 0.5 1 Subhedral; prismatic.
1A T \ GROUNDMASS: Fine-grained, holocrystalline, with plagioclase and
- clinopyroxene showing an intergranular to intersertal texture.
20
] VESICLES: % Size (mm):
i Mode Max. Min. Avg. Shape
4 Variable 2-30 5 0.5 2 Irregular
30 - Topmost 13 cm contains a highly vesicular zone (*).
7 COLOR: Gray (N2).
7 STRUCTURE: Massive (Pieces 1B and 1C). Upper part of Piece 1A is highly
40 ] 1B ¢ vesicular, but the contact between Units 5 and 6 was not recovered.
] ALTERATION: Moderate. Vesicles are filled with carbonate, clay minerals, ant
4 pyrite.
50 — © fg v
b mov s/m VEINS/FRACTURES: Sparsely veined. Veins are lined with pyrite and
7 carbonate.
60 7 & c COMMENTS: (*)The top 33 cm of this unit consists of vesicular basalt. In the
| top 13 cm of section 26R-1 the vesicularity decreases downwards from ~30%
4 between 0—7 cm to ~20% between 7-9 cm and ~5% between 9—13 mm. The
4 maximum vesicle size also decreases, from 5—11 mm (coalesced vesicles) at
B the top to ~2 mm (single vesicles) at the base. The lava in this interval is
70 significantly coarser-grained than in the massive (vesicle poor and
11c holocrystalline) part of the flow, and contains randomly oriented 5-6 mm long
7 T P plagioclase laths, with interstitial clinopyroxene and glass. The texture is
] mag subophitic (ophimottled) to hyalophitic. This zone is identified as a horizontal
80 - vesicle sheet (i.e., segregation vein) and implies that the upper vesicular crust
4 of the lava has been completely removed (not recovered, or removed by
- erosion?) and thus the massive part of this lava represents the lobe interior.
90 —
100 _
110
120 -
130 -
140 -

150
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Core Photo

2
=
© c
3 _ ‘g ° % IGNEOUS ROCK VISUAL CORE DESCRIPTION
c kel c\° (&) 5 = fu-
g S 2 £ > 3L 3 )
2 g < 2 5 g ° @53 < 8 197-1203A-26R-2 (Section top: 535.79 mbsf)
5 e 2 5§ € = N EJF®OH O s
% %g g S g § ‘2 g 32 § » & UNIT 6: SPARSELY PLAGIOCLASE-PHYRIC BASALT(*).
§ S5 & 2 £ 2 8 33389 58
0’3 a o O »w SO @ & O >> 0 >< Pieces:1
i | CONTACTS: None.
] GROUNDMASS: Fine grained with an intergranular texture. Olivine, replaced
10 by greenish white clay, makes up about 10% of the groundmass. The
b remainder is comprised of clinopyroxene (25%), plagioclase (25%), and
] altered mesostasis (40%).
20 ] VESICLES: Nonvesicular.
7 COLOR: Medium gray (N5).
i STRUCTURE: Massive.
30 ] Pmag ©|a|fg|Cc |spv|s |v
1 1 ¢ ALTERATION: Moderate. Olivine and groundmass mesostasis is completely
7 replaced by greenish white clay.
40 7 VEINS/FRACTURES: None.
i COMMENTS: (*)The groundmass has grown to a size that makes
b distinguishing early crystallizing phases as phenocrysts impossible. This
50 ] section is probably the interior of the same massive flow present in Section
] 26R-1.
60 —
70 —
80 —
90 —
100 _
110
120 2
130
140 -

150 —
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Core Photo

Piece Number
Graphic
Representation
Orientation
Shipboard Studies
Lithologic Unit
Phenocrysts (%)

(o]
o 3
|

Grain Size

Groundmass Crystallinity

Vesiculation/

Vesicle Structure

Degree of Alteration

Veins

Alteration color

)
>
—>

N
o

wW
o

N
o

TSB,ICP,
Pmag

[6)]
o

[o2]
o

1B 1« ©|a

~
o

[o]
o

©
o

—_
o
o

110

Pmag

120

130

fg

he

nv

mc

140

150 —
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-26R-3 (Section top: 536.43 mbsf)
UNIT 6: SPARSELY PLAGIOCLASE-PHYRIC BASALT (*).
Pieces: 1
CONTACTS: None.
GROUNDMASS: Fine grained with intergranular to intersertal texture, except
aphanitic at the bottom of Piece 1B. Olivine(*), replaced by greenish white
clay, makes up about 10% of the groundmass. The remainder is comprised of
pyroxene (25%), plagioclase (25%), and altered mesostasis (40%).
VESICLES: Nonvesicular.
COLOR: Medium gray (N5).
STRUCTURE: Massive.

ALTERATION: Moderate. Olivine(*) and groundmass mesostasis is
completely replaced by greenish white clay.

VEINS/FRACTURES: Sparsely veined. One subvertical fracture at 55-85 cm
and two subhorizontal fractures (one at 1 cm and one at 136 cm). All are <1
mm wide and filled with white carbonate, and greenish white minerals.

COMMENTS: (*)The groundmass has grown to a size that makes
distinguishing early crystallizing phases as phenocrysts impossible. This
section is probably the lower part of the same massive flow present in
Sections 26R-1 and 26R-2. Piece 1 in Section 26R-4 is probably a piece of the
chilled margin at the bottom of this same flow.
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Core Photo
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-26R-4 (Section top: 537.81 mbsf)
UNIT 6: SPARSELY PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1 (top piece of three cobbles that comprise Piece 1)

CONTACTS: None observed. The contact between Unit 6 and Unit 7 is
inferred to be between the top piece of Piece 1 and the second piece of Piece
1at4cm.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 1-2 1.5 0.5 0.8 Subhedral laths

GROUNDMASS: Fine grained with intergranular to intersertal texture, except
aphanitic at the bottom of Piece 1B where it is aphanitic. Olivine
microphenocrysts, replaced by greenish white clay, makes up about 10% of
the groundmass. The remainder is clinopyroxene (25%), plagioclase (25%),
and altered mesostasis (40%) (see Comments below.)

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Sparsely vesicular <5 1.8 0.4 0.8 Round

COLOR: Medium light gray (N6).

STRUCTURE: Massive.

ALTERATION: Moderate.

VEINS/FRACTURES: None.

COMMENTS: Groundmass becomes finer-grained across this piece. A rind of

hypocrystalline lava occurs on its long side (i.e., the inner zone of the basal
lobe margins).
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Core Photo

VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-26R-4 (Section top: 537.81 mbsf)
UNIT 7a: BEDDED VITRIC SILTSTONE-SANDSTONE.

Piece Number
\

Graphic

o Representation

QO
Orientation
Shipboard Studies
Contact/Boundary
Grain Size
Size Grading
Depositional Structure
Degree of Alteration
Alteration color

Veins

Pieces: 1 (bottom two pieces)-8

(o]
o 3
|

6 | Lithologic Unit/Lobe

CONTACTS: None observed. The contact between Unit 6 and Unit 7a is
inferred to be between the top piece of Piece 1 and the second piece of Piece
1at4cm.

_
o

Sd GENERAL DESCRIPTION: Bottom two pieces of this unit are a highly altered,
gepee | Qo massive, moderately to poorly sorted vitric sandstone displaying normal
000 grading, horizontal layering and flattening of clasts. Grain size is 0.5-2 mm,
0O with occasional clasts ~1 cm. The components are predominantly vesicular
f Pmag = basaltic glass particles. The remainder of the section is an alternating
7° sequence of volcaniclastic claystones and siltstones, with sporadic sandstone
horizons (e.g., Piece 3), that occasionally are cross bedded. Black claystone

e layers are between 0.5 cm and 2 cm thick.

OO

N
o

w
o

8|8

COLOR: Coarser-grained areas are lighter in color: light greenish gray (5G
8/1), light olive gray (5Y 6/1), to greenish gray (5G 6/1). The coarser-grained
tuff cobbles of Piece 1 are dark greenish gray (5GY 4/1). The claystones are
black (N1) to grayish black (N2).

[l

N
o
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00000
0000

oYe COMPONENTS: Variable proportions of tephra, altered basaltic glass and

mineral fragments, which are very highly to completely altered. Clasts are
subrounded to angular. The fine sandstone in Piece 3 contains abundant
plagioclase(?), mineral fragments and glass. A pale green clay forms the
cement in the two pieces that make up Piece 1, and black oxide minerals are
oo present. Occasionally, the siltstone contains pristine igneous mineral

%08 15 fragments.
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SEDIMENTARY TEXTURES: Normally graded from sandstone to siltstone.
The grain size texture varies from coarse sand in Piece 1, to medium sand (at
4-14 cm), to fine and very fine sand (e.g., 28-30 cm).
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> > > > > >

5B

~
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TSB
vh/ic
SEDIMENTARY STRUCTURES: Thickly laminated to thinly bedded, with
alternating planar to cross-bedded subsets. Normal grading is seen
throughout Pieces 2-8. Cross bedding is present at 65-67 cm, 72-73 cm, 82-
84 cm, and 91-92 cm.

7a

o]
o

COMMENTS: Tephra clasts are elongated (up to 4 mm long) parallel to the
horizontal bedding in Piece 2 (22-26 cm). We interpret the deposit in the two
bottom pieces of Piece 1 to be air fall tephra. The lower piece may contain
fresh glass. Unit 7a, therefore, is interpreted as a resedimented basaltic
tephra.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-26R-5 (Section top: 539.23 mbsf)
UNIT 7a: BEDDED VITRIC SILTSTONE-SANDSTONE.
Pieces: 1-3

CONTACTS: None.

GENERAL DESCRIPTION: The section consists of an alternating sequence of
poorly sorted vitric siltstones and sandstones that exhibit horizontal planar
bedding.

COLOR: Coarser-grained areas are lighter in color: light bluish gray (5B 7/1)
to medium gray (N5). Claystone layers are black (N1) to grayish black (N2).

COMPONENTS: Variable proportions of basaltic glass fragments, lithics and
rare mineral grains. Clasts are subrounded to angular and very highly to
completely altered.

SEDIMENTARY TEXTURES: Beds are normally size-graded from sand to
siltstone. Medium to coarse sands are present at 33-50 cm. The siltstone
grades down through Pieces 3B and 3C to a fine sandstone.

SEDIMENTARY STRUCTURES: Generally horizontal to subhorizontal
bedding. Occasionally the contact between beds is inclined. Black siltstone
layers are between <0.1 cm and 2 cm thick. A sharp contact between and
upper sandstone and a lower siltstone is present at 28 cm (Piece 3A).

COMMENTS: We interpret Unit 7a to be resedimented basaltic tephra.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-27R-1 (Section top: 540.8 mbsf)
UNIT 7a: BEDDED VITRIC SILTSTONE-SANDSTONE.
Pieces: Cut as sediment core.
CONTACTS: None.

GENERAL DESCRIPTION: Sequence of thinly bedded to laminated, vitric
sandstones and siltstones. Volcanic components are very highly to completely
altered.

COLOR: Claystone beds are grayish black (N2); the siltstone and sandstone
beds are medium bluish gray (5B 5/1).

COMPONENTS: Sand to silt-size subrounded to angular fragments of
vesicular basaltic glass along with sparse plagioclase crystals.

SEDIMENTARY TEXTURES: Well to moderately sorted sand and silt layers.
Normally graded bedding is present at 22 cm, 78 cm, 108 cm, and 140 cm.

SEDIMENTARY STRUCTURES: Planar bedded with occasional cross-
stratified intervals. Sequence is thinly bedded to finely laminated with distinct
laminations in finer-grained intervals. Bedding is defined by sudden changes
in grain size. Cross-bedding is present at 8 cm and 64 cm.

COMMENTS: Slightly disturbed by drilling. Intervals 73-83 cm, 109-111 cm
and 137-141 cm consist of massive vitric tuffs. We interpret the Unit to be
resedimented basaltic tephra.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-27R-CC (Section top: 543.75 mbsf)
UNIT 7a: BEDDED VITRIC SILTSTONE-SANDSTONE.
Pieces: Cut as sediment core.
CONTACTS: None.

GENERAL DESCRIPTION: Sequence of thinly bedded to laminated, vitric
sandstones and siltstones. Volcanic components are very highly to completely
altered.

COLOR: Claystone laminae are black (N1) to grayish black (N2); the
siltstones and sandstones are medium light gray (N6) to light gray (N7).

COMPONENTS: Sand to silt-sized subrounded to angular fragments of
vesicular basaltic glass, along with sparse plagioclase crystals.

SEDIMENTARY TEXTURES: Well to moderately sorted sand and silt layers.

SEDIMENTARY STRUCTURES: Planar bedded with occasional cross-
stratified intervals. Sequence is thinly bedded to finely laminated with distinct
laminations in finer-grained intervals. Bedding is defined by sudden changes
in grain size.

COMMENTS: Slightly disturbed by drilling. At 4-9 cm there is a section
characterized by sub mm light-colored laminae with very disturbed material at
the bottom and the top. We interpret the Unit to be resedimented basaltic
tephra.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-28R-1 (Section top: 550.5 mbsf)
UNIT 7a: BEDDED VITRIC SILTSTONE-SANDSTONE.
Pieces: Cut as sediment core.
CONTACTS: None.
GENERAL DESCRIPTION: Bedded vitric siltstone and sandstone.
COLOR: Black (N1), with gray (N2) intervals.
COMPONENTS: Angular to subrounded fragments (>90%) of altered glass
particles (<0.5 mm) and minor (<10%) plagioclase and lithic fragments, which
are very highly to completely altered.
SEDIMENTARY TEXTURES: Thinly bedded and laminated sequence, with
well to moderately sorted sand and silt-sized layers. Bedding results from
sudden changes in grain size from silt to sand. The dip of laminations is 0-2°.

SEDIMENTARY STRUCTURES: Loading structures are present at 146 cm.

COMMENTS: The entire section is highly disturbed by drilling. We interpret
the Unit to be resedimented basaltic tephra.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-28R-2 (Section top: 552.0 mbsf)
UNIT 7a: BEDDED VITRIC SILTSTONE-SANDSTONE.
Pieces: Cut as sediment core.
CONTACTS: None.
GENERAL DESCRIPTION: Bedded vitric siltstone and sandstone.
COLOR: Medium dark gray (N4) to dark gray (N3).
COMPONENTS: Angular to subrounded fragments (>90%) of altered glass
particles (<0.5 mm) and minor (<10%) plagioclase and lithic fragments, which
are very highly to completely altered.
SEDIMENTARY TEXTURES: Thinly bedded and laminated sequence, with
well to moderately sorted sand and silt-sized layers. Bedding results from
sudden changes in grain size from silt to sand. The dip of laminations is 0-2°.
Planar laminations are present at the top of the section (10 cm).

SEDIMENTARY STRUCTURES: None.

COMMENTS: The entire section is highly disturbed by drilling. We interpret
the Unit to be resedimented basaltic tephra.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-28R-CC (Section top: 553.33 mbsf)
UNIT 7a: BEDDED VITRIC SILTSTONE-SANDSTONE.
Pieces: Cut as sediment core.
CONTACTS: None.

GENERAL DESCRIPTION: Volcaniclastic siltstone with some very fine sand-
size grains. Volcanic components are highly to completely altered.

COLOR: Upper piece is bluish green (4/5 BG). Lower piece is mostly dusky
bluish green (5/10 BG) with a bed of darker gray (N3) material at the upper
end.

COMPONENTS: Silt-sized subrounded to angular ash-sized fragments of
volcanic glass that are strongly altered.

SEDIMENTARY TEXTURES: None visible.

SEDIMENTARY STRUCTURES: Fine weakly horizontal to subhorizontal
bedding in upper piece. Lower piece is more strongly bedded, especially the
dark gray bed in the upper part of the lower piece.

COMMENTS: Other than two intact pieces, the core catcher material is
completely disturbed by drilling. We interpret the Unit to be resedimented
basaltic tephra.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-29R-3 (Section top: 563.2 mbsf)
UNIT 7b: LAMINATED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: Cut as sediment core.
CONTACTS: None observed.
GENERAL DESCRIPTION: Laminated volcaniclastic siltstone.
COLOR: Green to orange (10G 4/2 to 5YR 4/6).

COMPONENTS: Contains altered glass and lesser amounts of plagioclase
fragments < 0.2 mm in diameter, along with some carbonate.

SEDIMENTARY TEXTURES: Moderately sorted silt to fine sand.

SEDIMENTARY STRUCTURES: Indistinct laminations.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-29R-4 (Section top: 564.7 mbsf)
UNIT 7b: LAMINATED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: Sediment interval from 0-8 cm.

CONTACTS: Sharp. Upper contact is not in this Section, but lower contact is
marked by a 0.5 cm-thick medium brown vein that dips 20° at 8 cm.

GENERAL DESCRIPTION: Coarse volcaniclastic sandstone with indistinct
planar bedding.

COLOR: Pale yellowish orange (10YR 8/6) with a vein of light olive green (10
5/4) at 10 cm. These are the bulk colors, which are the results of lighter
colored fragments in a darker colored matrix.

COMPONENTS: Glass and minor lithic fragments, angular to subangular,
<0.5 mm in diameter.

SEDIMENTARY TEXTURES: Coarse ash, moderately sorted.

SEDIMENTARY STRUCTURES: Weak planar bedding <1 cm thick and
horizontal.

COMMENTS: Unit 7b continues from Section 3. The boundary between Units
7b and 7c at 10 cm is defined largely on the basis of color differences.

UNIT 7c: BASALT-TUFF.
Pieces: Sediment interval from 8 cm to bottom of Section.

CONTACTS: Sharp. Lower contact is not in this Section, but upper contact is
marked by a
0.5 cm-thick finely laminated interval that dips 20°.

GENERAL DESCRIPTION: Massive coarse-grained basaltic tuff.

COLOR: Interval of 10-116 cm is grayish orange (10YR 7/4) with a vein of
brown (5YR 3/4) at 68 cm. From 116 cm to the bottom of the Section is dark
greenish gray (5G 6/1). These are the bulk colors, which are the results of
lighter colored fragments in a darker colored matrix.

COMPONENTS:

90%: Vesicle-free to sparsely vesicular basalt glass, <2 mm in size.
5%: Plagioclase crystals.

3%: Lithic fragments.

2%: Secondary carbonate.

SEDIMENTARY TEXTURES: Moderately sorted medium to very coarse ash.
The lower boundary of the coarser beds tend to be more distinct than the
upper boundary, suggesting normal grading, although it is not obvious.

SEDIMENTARY STRUCTURES: Massive with occasional planar beds 1-4 cm
thick and dipping 10-20°.

COMMENTS: Unit 7c continues into Section 29R-5. The boundary between
Units 7b and 7c at 10 cm is defined largely on the basis of color differences.
We interpret the Unit to be a hyaloclastite tuff.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-29R-5 (Section top: 566.2 mbsf)
UNIT 7c: BASALT-TUFF.
Pieces: Cut as sediment core.
CONTACTS: None.

GENERAL DESCRIPTION: Massive fine-grained basaltic tuff. Coarser
grained in the middle of the section (~30 cm).

COLOR: Greenish gray (5G 6/1) to dark greenish gray (5G 4/1) and gray
black (N2), alternating thorough the section.

COMPONENTS:

90%: Vesicle free to sparsely vesicular basalt glass, <2 mm in size.
5%: Plagioclase crystals.

3%: Lithic fragments.

2%: Secondary carbonate.

SEDIMENTARY TEXTURES: Fine grained to more coarsely grained in the
middle of the section.

SEDIMENTARY STRUCTURES: Massive. Cross bedding is present at 32 cm.

COMMENTS: We interpret the unit to be a hyaloclastite tuff.



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
o
0] 2 =
8 & = S £
c T 4 8 s O =
o S 2 2 B o 2 L 9
2 T o & 5 3 £ &8 < 38
S c o B o md & T 5 B c
Z 23 8 8§ © 3w £ =2 o S
© £0 € 8 S 8§ ¢ O 8 9 0B
g 85 & 2 2 £t 3 ¢ & © £g
cm Q@ @O = <= = Qo <« N [0 O O =
e 06z 6 B 3606 » 0 0 ><
8 )
- w0
10 hl 3
i oQd Q sa mh 3
1O g
1 <
g @ 5
Sla :
. S
30
40
50 —
60 —
70
80 —
90 —
100 —
110
120 -
130 —
140 —

150

72

VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-29R-6 (Section top: 566.85 mbsf)
UNIT 7c: BASALT-TUFF.
Pieces: Cut as sediment core.
CONTACTS: None.

GENERAL DESCRIPTION: Massive basaltic tuff. Color change at the bottom
of the section (last piece).

COLOR: Greenish gray (5G 6/1) to dark greenish gray (5G 4/1). Bottom piece
is yellowish brown (10YR 5/4).

COMPONENTS:

90%: Vesicle free to sparsely vesicular basalt glass, <2 mm in size.
5%: Plagioclase crystals.

3%: Lithic fragments.

2%: Secondary carbonate. o coarse tuff/ash.

SEDIMENTARY TEXTURES: Moderately sorted fine to coarse ash.
SEDIMENTARY STRUCTURES: Massive.

COMMENTS: We interpret the Unit to be a hyaloclastite tuff.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-30R-1 (Section top: 569.8 mbsf)
UNIT 8: HIGHLY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 2-8
CONTACTS: Sharp, nonplanar contact between basalt and overlying vitric tuff
present in Pieces 2 and 3. Transition zone above of hyaloclastite with calcite

cement located between 35-76 cm (Pieces 1 and 2). Basalt begins at 50 cm.
Documented in Photos 1203-1 to 1203 5.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: 10 5 <1 1.5 Anhedral
Olivine: 2 2 <1 1 Euhedral; equant

GROUNDMASS: Aphanitic and hypohyaline (lobe margins) to fine grained and
holocrystalline (lobe interiors) with intermediate variolitic textures. The fine-
grained regions contain plagioclase, clinopyroxene, black oxides and
interstitial altered glass.

VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape
Near lobe margins 4-6 5 1 2 Elongate
(e.g., Piece 3, 97 cm)
Lobe interiors 0-1 1 <1 <1 Round

COLOR: Medium dark gray (N7) near lobe interiors to pale yellowish brown
(10YR 6/2) near glassy lobe margins.

STRUCTURE: Consists of lobes ~30 cm in diameter. Individual lobes are
defined on the basis of changes in grain size, vesicularity, and the presence of
glassy margins. Glassy lobe margins preserved in Pieces 2, 3, and 4.

ALTERATION: Slight. Orange brown Fe-oxyhydroxide alteration is present
adjacent to lobe margins and veins. Olivine is replaced by Fe-oxyhydroxide,
dark greenish black clay and carbonate.

VEINS/FRACTURES: Sparsely veined. Moderately to highly veined near
glassy lobe margins (e.g., Piece 6 at 140 cm). Polygonally oriented veins 1-3
cm apart and <1-3 mm wide are present in Pieces 1 and 2 near lobe margins,
and are filled with carbonate.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-30R-1 (Section top: 569.8 mbsf)
UNIT 7c: BASALT-TUFF.
Pieces: 1, interval 0-36 cm.

CONTACTS: Gradational contact between vitric tuff at 32-36 cm; inclined dip
(30°). The lower contact with basaltic lava (~50 cm) is sharp. This contact
changes from horizontal to vertical along side of lobe (Photos 1203-1 to 1203-

5).

GENERAL DESCRIPTION: Massive, moderately to well-sorted, medium to
very coarse grained basalt hyaloclastite tuff, consisting of angular splinter-like
clasts in a crystalline calcite cement. Contains dispersed moderately highly
vesicular glass particles (tephra clast) and nonvesicular to moderately
vesicular lava(?) fragments. The texture of deposit and clast morphologies are
well preserved despite strong alteration.

COLOR: Light olive brown (2.5Y 5/4) to pale olive brown (5Y 6/4).

COMPONENTS:

>90%: Angular, equant to tabular, splinter-like non- to sparsely vesicular
plagioclase-phyric basalt glass particles.

2-3%: Non- to moderately vesicular microcrystalline lava clasts, containing
spherical vesicles <1 mm. Plagioclase laths are present in the groundmass.
<38%: Feldspar crystals.

<1%: Highly vesicular basalt glass particles (1-3 mm) with spherical vesicles
<1 mm.

SEDIMENTARY TEXTURES: Sorting is good to moderate. Grain size is
medium to very coarse ash (0.25-2 mm).

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: Glass and microcrystalline particles are strongly altered;
plagioclase crystals are unaltered. The dominance of splintery clasts indicate
origin by quenched fragmentation as lava came in contact with water. The
presence of minor amounts of microcrystalline lithic clasts and feldspar
crystals is consistent with this interpretation. However, highly vesicular basalt
tephra clasts suggest derivation from a contemporary subaerial source.

UNIT 7d: HYALOCLASTITE TUFF1.
Pieces: 1 (36-50 cm)?
CONTACTS: Sharp contact with glassy lobe margin of the underlying basalt.

GENERAL DESCRIPTION: Massive, moderately well sorted hyaloclastite,
coarsening downwards from coarse ash to medium lapilli at contact with the
underlying lava. Deposit consists of many angular non- to sparsely vesicular,
equant to shard-like fragments, and features jigsaw-fit clasts within 2 cm of
lobe contact. The Unit (along with 7c) is hyaloclastite tuff and lapilli tuff,
formed by quench fragmentation of underlying lava.).

COLOR: Dark gray brown (2.5Y 4/2).

COMPONENTS:

>90%: Angular basalt glass particles and shards.

<5%: Non- to moderately vesicular cognate lava fragments.
<3%: Highly vesicular basalt tephra clasts.

<2%: Feldspar crystals

SEDIMENTARY TEXTURES: Grain size is coarse ash to medium lapilli, and
there is normal graded bedding between the two. Sorting is moderate.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: Pieces 2A-2C show a snapshot of the process of spalling of
glassy lobe margins into hyaloclastite. 0.5-2 cm jigsaw-fit lava and glass
fragments grade outwards into <5 mm equant to elongate shard-like
fragments. Photos 1203-1 to 1203-5 of lava-hyaloclastite contact.

1Clearly formed by quenched fragmentation of the underlying lava.

2ThA Aantant Aaviande fram EN_7E Arm alana tha adAan Af Dinnne 20 +A 20
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-31R-1 (Section top: 579.4 mbsf)
UNIT 8: HIGHLY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-15
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: 10 3 <1 1.5  Anhedral
Olivine: 2 1 <1 1 Euhedral; equant

GROUNDMASS: Aphanitic and hypohyaline (lobe margins) to fine grained
and holocrystalline (lobe interiors) with intermediate variolitic textures. The
fine-grained regions contain plagioclase, clinopyroxene, black oxides, and
interstitial altered glass.

VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape
Near lobe margins 4-6 5 1 2 Elongate
(e.g., Piece 4, 23 cm)
Lobe interiors 0-1 1 <1 <1 Round

COLOR: Medium dark gray (N7) near lobe interiors to pale yellowish brown
(10YR 6/2) near glassy lobe margins.

STRUCTURE: Consists of lobes ~30 cm in diameter. Individual lobes are
defined on the basis of changes in grain size, vesicularity, and the presence of
glassy margins. Lobe margins preserved in Pieces 3 (21 cm), 4 (23 cm), 6 (81
cm), 7, 12 (120 cm) and 13.

ALTERATION: Slight to moderate. Orange brown Fe-oxyhydroxide alteration
is present adjacent to lobe margins (e.g., Piece 7, 97 cm) and veins. Olivine is
replaced by Fe oxyhydroxide, dark greenish black clay, and carbonate.

VEINS/FRACTURES: Sparsely to moderately veined. Thin (<2 mm) veins
bisect Pieces 5 and 7 and are filled with carbonates and clays. A thick (20
mm) white (N9) vein is present in Piece 8 and consists of coarse (>10 mm)
carbonate.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION
197-1203A-31R-2 (Section top: 580.9 mbsf)
UNIT 8: HIGHLY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-10
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 10 3 <1 1.5  Anhedral
Olivine: 2 1 <1 1 Euhedral; equant

GROUNDMASS: Aphanitic and hypohyaline (lobe margins) to fine grained
and holocrystalline (lobe interiors) with intermediate variolitic textures. The
fine-grained regions contain plagioclase, clinopyroxene, black oxides and
interstitial altered glass.

VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape
Near lobe margins 4-6 5 1 2 Elongate
(e.g., Piece 10B)
Lobe interiors 0-1 1 <1 <1 Round

COLOR: Medium dark gray (N7) near lobe interiors to pale yellowish brown
(10YR 6/2) near glassy lobe margins.

STRUCTURE: Consists of lobes ~30 cm in diameter. Individual lobes are
defined on the basis of changes in grain size, vesicularity, and the presence of
glassy margins. Lobe margins preserved in Pieces 2 and 10B.

ALTERATION: Slight to moderate. Orange brown Fe-oxyhydroxide alteration
is present adjacent to lobe margins and veins. Olivine is replaced by Fe-
oxyhydroxide, dark greenish black clay, and carbonate.

VEINS/FRACTURES: Sparsely to moderately veined. Thin polygonally
oriented (<2 mm) veins bisect Pieces 3 and 9 and are filled with carbonates
and clays. A thick (20 mm) white (N9) carbonate vein is present at the lobe
margin (Piece 2).

COMMENTS: Plagioclase glomerocrysts appear to be larger (<6 mm) and
more abundant near lobe margin in Piece 10B.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-32R-1 (Section top: 589.0 mbsf)
UNIT 9: BASALT-LAPILLI TUFF.
Pieces: 1-15

CONTACTS: The contact between Units 8 and 9 was not recovered. The
contact between Units 9 and 10 is present at 77 cm and is sharp, undulating,
with occasional load structures.

GENERAL DESCRIPTION: Strongly altered, massive, clast-supported basalt
lapilli tuff, consisting of angular, moderately to highly vesicular lapilli clasts witk
straight to convoluted outlines. The deposit is monomictic, consisting of finely
vesicular, basalt glass, and are multicolored due to alteration processes. The
cement is not carbonate and may be silica.

COLOR: Brown (7.5Y 5/4).

COMPONENTS:

>95%: Relict vesicular mafic tephra clasts consisting of 25%-75% spherical to
elongate (stretched) vesicles.

<5%: Lithic clasts.

SEDIMENTARY TEXTURES: The unit is moderately sorted, clast supported,
and the grain size is fine to medium lapilli (2-15 mm) with occasional >25 mm
clasts.

SEDIMENTARY STRUCTURE: Massive.

COMMENTS: We interpret the Unit to be a near-vent scoria-fall deposit.

UNIT 10: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: 15-23

CONTACTS: Upper contact is sharp and convoluted with loading structures at
77 cm. The lower contact is present in Section 32R-2.

GENERAL DESCRIPTION: Planar to cross bedded, volcaniclastic silt-
sandstone with two primary ash fall layers.

COLOR: Grayish orange (10YR 7/4) to olive green (5Y 6/2).

COMPONENTS: Range from vesicular basaltic glass fragments to rock
fragments and silt-clay materials.

SEDIMENTARY TEXTURES: Grain size varies between silt-size layers and
fine to coarse sand-size layers.

SEDIMENTARY STRUCTURE: Finely to moderately thinly bedded. Bedding
planes dip at 4-6°. Sedimentary load structures are present at the upper
contact, where the upper lapilli tuff sinks into the lower silty layer.

COMMENTS:

Piece 15A (78-80 cm): Siltstone layer containing highly vesicular, 1-3 mm
mafic tephra clasts that are dispersed evenly throughout. Piece 19A (106-108
cm): Pale reddish brown vitric tuff consisting of strongly vesicular mafic tephra
clasts. Piece 22-23 (116-127 cm): Olive green vitric tuff, as in Piece 19A.
Continues into 32R-2 where it rests directly on the pahoehoe lava flow top.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-32R-2 (Section top: 590.28 mbsf)
UNIT 11: OLIVINE- PLAGIOCLASE-PHYRIC BASALT(*).
Pieces: 1
CONTACTS: Unit begins at 5 cm. Slightly undulating sharp contact on a mm
scale with overlying Unit 10. A thin (1 mm) glassy lobe margin is present

immediately below the contact.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Plagioclase:

0-56 cm: 5-7 3 <1 2 Subhedral;
glomerocrystic

56-150 cm: 1 4 <1 1.5 Subhedral;

glomerocrystic

GROUNDMASS: Fine grained and holocrystalline. Consists of plagioclase,
clinopyroxene, and olivine microphenocrysts.

VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape
0-56 cm: 5-7 <1 <1 Round
56-60 cm: 1-2 <1 <1 Round
60-150 cm: ~20 <10 2 5 Round

COLOR: Gray black (15Y 2.5/2).
STRUCTURE: Massive.
ALTERATION: Slight.

VEINS/FRACTURES: Sparsely veined. Veins are present from 0-10 cm and
filled with carbonate and brown green clays.

COMMENTS: One megavesicle is present at 10 cm. It is round and partially
filled with coarse calcite; irregular central vug remains unfilled. A segregation
vesicle is present at 119 cm, irregular in shape, and <7 mm in length.

The entire unit (including Sections 32R-3, 32R-4, and 32R-5) is interpreted as
representing a complete section through inflated pahoehoe sheet lobe (Fig.
Exp-D-4). Presence of segregation/megavesicle at 71 cm denotes transition
zone from upper lava crust above to massive lava interior (commences in
Section 32R-3) below.

*Note: Whole unit is termed an Olivine-Phyric to Plagioclase-Phyric Basalt for
consistency although phenocryst abundance varies substantially throughout
the same unit from olivine phyric to plagioclase-phyric.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-32R-2 (Section top: 590.28 mbsf)
UNIT 10: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: 1
CONTACTS: Lower contact is at 7 cm (Piece 1). It is sharp and conformable.

GENERAL DESCRIPTION: Planar to cross bedded, volcaniclastic silt-
sandstone with two primary ash fall layers.

COLOR: Grayish orange (10YR 7/4) to olive green (5Y 6/2).

COMPONENTS: Range from vesicular basaltic glass fragments to rock
fragments and silt-clay materials.

SEDIMENTARY TEXTURES: Grain size varies between silt-size layers and
fine to coarse sand-size layers.

SEDIMENTARY STRUCTURE: Finely to moderately thinly bedded.

COMMENTS:
Unit 10 rests directly on the smooth glassy flow top of Unit 11 lava.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION
197-1203A-32R-3 (Section top: 591.78 mbsf)
UNIT 11: OLIVINE-PLAGIOCLASE-PHYRIC BASALT(*).
Pieces: 1-2
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: Euhedral
0-55 cm: 0
55-101 cm: 20-30 6 <2 4 Increases in
abundance to base.
102-130 cm: 30 6 <2 4 Euhedral
Plagioclase:
0-27 cm: 1 2 <1 <1 Subhedral;
glomerocrystic
28-55 cm: 10-12 4 <1 2
55-101 cm: 10 3 <1 2
Clinopyroxene:
28-130 cm: 1 4 2 3 Euhedral; equant to

elongate

GROUNDMASS: Fine grained and holocrystalline. Consists of plagioclase,
clinopyroxene and olivine.

VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape
0-27 cm 10 7 3 5 Round
28-130 cm <1 <1

COLOR: Gray black (5Y 2.5/2).
STRUCTURE: Massive.
ALTERATION: Slight.

VEINS/FRACTURES: Sparsely veined. A subvertical vein is present 1-27 cm,
3 mm wide, and a horizontal vein is present at 55 cm, 2-3 mm in width. Both
are filled with calcite.

COMMENTS: The whole unit (including 32R-2, 32R-4, and 32R-5) is
interpreted as representing complete section through inflated pahoehoe sheet
lobe (Fig. Exp-D-4). 27 cm is thought to represent the boundary between
upper lava crust above (including transition zone) to massive lava interior
below.

(*)Note: Whole unit is termed an Olivine-Phyric to Plagioclase-Phyric Basalt
for consistency although phenocryst abundance varies substantially
throughout the same unit from olivine phyric to plagioclase-phyric.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-32R-4 (Section top: 593.06 mbsf)
UNIT 11: OLIVINE-PLAGIOCLASE-PHYRIC BASALT(*).
Pieces: 1
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Olivine: Euhedral
0-24 cm: 25 6 2 4
25-61 cm: 25-10 6 <2 4 Decreases in

abundance to base

62-87 cm: 10-5 6 <2 4 Decreases in
abundance to base

88-116 cm: <5 6 <2 4

Plagioclase: Subhedral;
glomerocrystic

0-24 cm: 10 4 2 3

25-61 cm: 10-20 4 2 3 Increases in
abundance to base

62-87 cm: ~20 6 <2 3

88-116 cm: 10-15 6 <2 3 Increases in
abundance to base

Clinopyroxene: 1 3 2 2 Euhedral; equant to

elongate

GROUNDMASS: Fine grained and holocrystalline. Consists of plagioclase,
clinopyroxene, and olivine microphenocrysts.

VESICLES: Sparsely to nonvesicular. A large (2 cm) irregular cylinder vesicle
is present at 98 cm.

COLOR: Gray black (15Y 2.5/2).
STRUCTURE: Massive.
ALTERATION: Slight.

VEINS/FRACTURES: Sparsely veined. A thin (<2 mm) subvertical vein is
present from 0-30 cm.

COMMENTS: Irregular gabbroic xenoliths <20 mm in diameter are present
from 83-116 cm. They locally comprise up to 15% of the rock.

The whole unit (including Sections 32R-2, 32R-3, and 32-R5) is interpreted a
representing complete section through inflated pahoehoe sheet lobe (Figure
Exp-D-4). Section 32R-4 represents part of the massive lava interior.

(*)Note: The phenocryst abundance varies substantially from olivine-phyric tc
plagioclase phyric.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-32R-5 (Section top: 594.17 mbsf)
UNIT 11: OLIVINE-PLAGIOCLASE-PHYRIC BASALT(*).
Pieces: 1

CONTACTS: The contact between Units 11 and 12 is present at 73 cm. ltis ¢
sharp horizontal contact, with a glassy lobe margin present in the basalt.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: 1-2 3 <1 1.5  Euhedral

Plagioclase: 3-10 25 1 0.5 Decreasesin
abundance to base.
Glomeroctrystic;
subhedral
Clinopyroxene: <1 25 2 1 Euhedral; equant to
elongate

GROUNDMASS: Fine grained and holocrystalline. Consists of plagioclase,
clinopyroxene and olivine microphenocrysts. Basal 11 cm (62-73 cm) is very
fine grained to microcrystalline and hyaline at contact.

VESICLES: Nonvesicular.

COLOR: Gray black (5Y 2.5/2).

STRUCTURE: Massive.

ALTERATION: Slight.

VEINS/FRACTURES: Sparsely veined. A thin (<2 mm) diagonal vein is
present from 4-15 cm. Thin (<<1 mm) horizontal fractures are present <10 mr
in length in basal 11 cm of unit.

COMMENTS: Whole unit (including 31R-2, 32R-2, and 32-3) is interpreted as
representing complete section through inflated pahoehoe sheet lobe (Figure
Exp-D-4). Section 32R-5 represents part of the basal lava crust.

*Note: The phenocryst abundance varies substantially from olivine-phyric to
plagioclase phyric.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-32R-5 (Section top: 594.17 mbsf)
UNIT 12: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: 2-9

CONTACTS: The contact between Units 11 and 12 is a sharp boundary,
present at 74 cm.

GENERAL DESCRIPTION: This interval consists of thinly bedded
volcaniclastic sandstone alternating with siliceous siltstone.

COLOR: Varies from purple dark gray (5Y 3/1-5/1) to gray/dark gray (2.5Y 4/
5/0) between beds. Beds with disturbed bedding have an overprint color of
pale yellow brown (2.5 6/4).

COMPONENTS:

<20%-80%: Vesicular basalt glass particles! and shards; vesicularity ranges
from <10% (shards) to >50% (ash-size clasts?). Interval 115-116 cm contains
2-7 mm-size highly vesicular (60%-80%) tephra clasts with smooth lobate
outlines.

<20%-80%: Siliceous silt to clay-size material.

Cement: A carbonate cement is present in tephra-rich (sandstone) horizons.

SEDIMENTARY TEXTURES: Grain size ranges from silt to coarse sand;
dominantly silt to fine sand. Sorting of individual beds range from good to
moderate and the interval between 92-104 cm shows distinct normal grading
(fine sand to silt).

SEDIMENTARY STRUCTURE: Typically finely bedded, with layers ranging
from 2-11 cm in thickness. Planar laminated intervals are found at 95-98 cm
and 102-106 cm, consisting of <1-2 mm laminae of silt and fine sandstone. A
cross-bedded interval at 98-102 cm consists of cm-thick cross bedded sets o
fine to medium sand. Intervals with disturbed bedding due to loading are four
at 74-76 cm, 107-11 cm, 115.5-117 cm and 122-127 cm.

COMMENTS: The basalt glass particles1 in the sandstone are dominantly
ash-size mafic tephra clasts formed by a subaerial eruption, but deposited int
water.

1 The basalt glass particle morphology is typical of mafic tephra clasts, forme
by explosive basalt volcanism, both in terms of shape and vesicularity, and is
clearly derived from a subaerial eruption with minimal influence of external
water.

2The tephra component dominates sand-size intervals (~80%) and features
both lobate and highly vesicular mafic tephra clasts, with spherical vesicles
<1mm in size.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-32R-6 (Section top: 595.67 mbsf)
UNIT 12: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: 1-4
CONTACTS: None.

GENERAL DESCRIPTION: This interval consists of thinly bedded
volcaniclastic sandstone alternating with siliceous siltstone.

COLOR: Varies from purple dark gray (5Y 3/1-5/1) to gray/dark gray (2.5Y
4/0-5/0) between beds. Beds with disturbed bedding have an overprint color o
pale yellow brown (2.5 6/4).

COMPONENTS:

20%-80%: Vesicular basalt glass particles! and shards; vesicularity ranges
from <10% (shards) to >50% (tephra clasts2).

20%-80%: Siliceous silt to clay-size material.

Cement: A carbonate cement is present in tephra-rich horizons.

SEDIMENTARY TEXTURES: Grain size ranges from silt to coarse sand;
dominantly silt to fine sand. Sorting of individual beds range from good to
moderate, and beds are normally graded.

SEDIMENTARY STRUCTURE: Laminated siltstone is present in interval 12-
13 cm.

COMMENTS: The basalt glass particles in the sandstone are dominantly ash-
size mafic tephra clasts formed by a subaerial eruption, but deposited into
water. The presence of highly vesicular mafic scoria clasts indicates close
proximity to the vent.

1 The basalt glass particle morphology is typical of mafic tephra clasts, formed
by explosive basalt volcanism, both in terms of shape and vesicularity, and is
clearly derived from a subaerial eruption with minimal influence of external
water.

2 The tephra component dominates sand-sized intervals ~80% and features
both fluidal and highly vesicular mafic tephra clasts, with spherical vesicles,
<1mm in size.



CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

(o]
o 3
|

o] ~ [o2] 6] P w N -
o o o o o o o o

©
o

100

—_
—_
o

120

130

140

150

Piece Number

<)
2 5
3 > S =
5 « 5 & =
S 2 = B o » & B
8 ¢ 2 S5 3 o = § < 3
£ 8 8 o @ N T o b c
2 5 § 9 8w 5§ 2 o L
S92 £ 8 & 8 ¢ O 8 ¢ 98
s 2 & £ 5 3 % ¢ P £o
— = e = [e] — ) [ ] O =
e O » O O & ® O Ao ><
D s
- Y
@ - :
_ MNoA [y
o
sc =] o
_ <
O]
[a0]
[T
Pmag
0§ ) 5
{> O]
2] B
(o]
o h
D sa
%‘3 g
o
aa) g

87

VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-33R-1 (Section top: 598.6 mbsf)
UNIT 12: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: Cut as sediment core.
CONTACTS: None.

GENERAL DESCRIPTION: This interval consists of thinly bedded
volcaniclastic sandstone alternating with siliceous siltstone.

COLOR: Grayish green (5BG 5/2) to grayish red (10R Y/2).

COMPONENTS:

20%-80%: Vesicular basalt glass particles and shards; these vary from
nonvesicular to moderately vesicular, but are predominantly nonvesicular to
slightly vesicular.

20%-80%: Siliceous silt to clay-size material.
Cement: A carbonate cement is present in tephra-rich (sandstone) horizons.
The sandstone beds contain up to 20% lithic (lava) fragments.

SEDIMENTARY TEXTURES: Grain size ranges from silt to coarse sand, but
is dominantly silt to fine sand. Sorting of individual beds range from good to
moderate, and the interval between 92-104 cm shows distinct normal grading
(fine sand to silt).

SEDIMENTARY STRUCTURE: Typically finely bedded, with layers ranging
from 2-11 cm in thickness. Well-developed soft sediment loading structures
(ball and pillow) are found at the contact between sandstone (above) and
siltstone (below), at 16-17 cm.

COMMENTS: The brownish gray coloration of the lithic fragments is caused
by penetrative alteration (oxidation). The basalt glass particles in the
sandstone are dominantly ash-size mafic tephra clasts formed by a subaerial
eruption, but deposited into water. The presence of highly vesicular mafic
scoria clasts indicates close proximity to the vent.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-33R-2 (Section top: 599.53 mbsf)
UNIT 12: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: Cut as sediment core.
CONTACTS: None.

GENERAL DESCRIPTION: This interval consists of thinly bedded
volcaniclastic sandstone alternating with siliceous siltstone.

COLOR: Grayish green (5BG 5/2) to grayish red (10R 4/2).

COMPONENTS:

20%-80%: Vesicular basalt glass particles and shards; these vary from
nonvesicular to moderately vesicular, but are predominantly nonvesicular to
poorly vesicular.

20%-80%: Siliceous silt to clay size material.
Cement: A carbonate cement is present in tephra rich (sandstone) horizons.
The sandstone beds contain up to 20% lithic (lava) fragments.

SEDIMENTARY TEXTURES: Grain size ranges from silt to coarse sand, but
is dominantly silt to fine sand. Sorting of individual beds range from good to
moderate.

SEDIMENTARY STRUCTURE: Typically finely bedded, with layers ranging
from 2-11 cm in thickness. A 30 cm thick massive sandstone is present at 10-
40 cm.

COMMENTS: The brownish gray coloration of the lithic fragments is caused
by penetrative alteration (oxidation). The basalt glass particles in the
sandstone are dominantly ash-size mafic tephra clasts formed by a subaerial
eruption, but deposited into water.



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203 89

Core Photo

[0}
=} c
3 > S % VOLCANICLASTIC VISUAL CORE DESCRIPTION
5 5 S = ¢ 3 & 5
0] _g 2 = c o 4 = % B
2 g ¢ o 5 é o £ E X 3 197-1203A-33R-3 (Section top: 601.03 mbsf)
=) S = 5 £ 9 N © S © S
2 £3 £ 3 8 %8 2 5 % § ,% UNTI2: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.
8 §5 2 £ £ 58 8 § P g2
Cn:) & ox O ¥ I O 6 ® a 0 >Z  Pieces: Cutas sediment core.
. QN
i ) o3 < | CONTACTS: None.
o
] D QSoae) &
7 N GENERAL DESCRIPTION: This interval consists of thinly bedded
10 ] sa - - - -| volcaniclastic sandstone alternating with siliceous siltstone.
b COLOR: Grayish green (5BG 5/2) to grayish red (10R 4/2).
20 | COMPONENTS:
4 = 20%-80%: Vesicular basalt glass particles! and shards; vesicularity ranges
b from <10% (shards) to >50% (tephra clasts?).
30 ] 5 20-80%: Siliceous silt to clay sized material.
4 Cement: A carbonate cement is present in tephra-rich (sandstone) horizons.
4 Q - - - . SEDIMENTARY TEXTURES: Grain size ranges from silt to coarse sand,
] J o dominantly silt to fine sand. Sorting of individual beds range from good to
40 7] D 00 moderate and beds are typically normally graded.
7 Q@ sa SEDIMENTARY STRUCTURE: Typically finely bedded, with layers ranging
50 7 D from 2-11 cm in thickness.
- Q
E C:) - g COMMENTS: The basalt glass particles in the sandstone are dominantly ash
7 el e~ Q size mafic tephra clasts formed by subaerial eruption, but deposited into
] [ e : water.
60 — sa [OO S
E Cj | % 1 The basalt glass particle morphology is typical of mafic tephra clasts formed
] by explosive basalt volcanism, both in terms of shape and vesicularity. It is
70 — sC =] clearly derived from a subaerial eruption with minimal influence of external
i water.
E ﬁ L |EE h 2 The tephra component dominates sand-size intervals ~80% and features
] Cj sa PO both fluidal and highly vesicular mafic tephra clasts, with spherical vesicles <1
80 — Ej | mm in size.
! % -
. NA
O = .
wl )
y —J -
110 —_ D %
. Q
1| i
=]
i o
1 =) :
- ~
o | ]
140 - Do 0
| b
a [y
150 —




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203 90

Core Photo

VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-33R-CC (Section top: 602.53 mbsf)

UNIT 12: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.

(o]

o 3
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Piece Number
Graphic
Representation
Orientation
Lithologic Unit
Contact/Boundary
Grain Size
Size Grading
Degree of Alteration
Veins
Alteration color

Pieces: (0-14 cm) Cut as sediment core.

| Shipboard Studies

a
00
b2
(4

n

CONTACTS: None observed. The contact between Units 12 and 13 is inferrec
to be at 14 cm, where there is a drastic change in lithology from volcaniclastic
sandstone to volcanic breccia.

2
12

HHH WH Depositional Structure

3
7.5Y 33

)
00
0
v
&

I

GENERAL DESCRIPTION: This interval consists of thinly bedded
volcaniclastic sandstone alternating with siliceous siltstone.

N
o

COLOR: Reddish brown (7.5Y 3/3-4/3) and strongly oxidized.

COMPONENTS:

20%-80%: Vesicular basalt glass particles and shards; vesicularity ranges
from <10% (shards) to >50% (tephra clasts).

20-80%: Siliceous silt to clay size material.

w
o

SEDIMENTARY TEXTURES: Grain size ranges from silt to coarse sand;
dominantly silt to fine sand. Sorting of individual beds range from good to
moderate.

N
o

SEDIMENTARY STRUCTURE: Typically finely bedded, with layers ranging
from 2-11 cm in thickness. The basalt glass particles in the sandstone are
dominantly ash size mafic tephra clasts formed by subaerial eruption, but
deposited into water.

6]
o

[o2]
o

UNIT 13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.

Pieces: Cut as sediment core (14-23 cm).

~
o

CONTACTS: None observed. The contact between Units 12 and 13 is
inferred to be at 14 cm, where there is a drastic change in lithology from
volcaniclastic sandstone to volcanic breccia.

[o]
o

GENERAL DESCRIPTION: Massive. Poorly sorted volcanic breccia with
carbonate matrix. Clasts are angular to subangular, ranging from 0.1-2.5 cm.

©
o

COLOR: Variable. The carbonate matrix is white. Clasts range from reddish
purple (5RP 4/2) to yellowish green (10GY 3/2).

COMPONENTS:

90%: Tephra and basalt.

10%: Carbonate cement.

Basalts are aphyric, aphanitic, and sparsely to moderately vesicular.

_
o
o

110
SEDIMENTARY TEXTURES: Unsorted sand and gravel-size clasts.

SEDIMENTARY STRUCTURES: None.

120
COMMENTS: Piece 1 consists of reddish green volcaniclastic sandstone,

similar to that which occurs at the top of Core 33R.

130

140

150 —
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-34R-1 (Section top: 608.3 mbsf)
UNIT 13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.
Pieces: 1-12
CONTACTS: None.

GENERAL DESCRIPTION: Massive, poorly sorted volcaniclastic breccia
dominated by gravel size angular clasts (1-12 cm) of fine-grained plagioclase-
phyric basalt clasts' resting in a fine lapilli (1-10 mm) matrix consisting of
vesicle-free to moderately vesicular glass and microcrystalline lava
fragments?. Clasts have a variety of colors reflecting different degrees of
alteration.

COLOR: Variable. Clasts range from medium gray (N5), brownish gray (5YR
4/1) to dark greenish gray (5GY 4/1). The carbonate matrix is white.

COMPONENTS:

70%-80% matrix consisting of sparsely to moderately vesicular plagioclase
phyric glass and microcrystalline (variolitic) lava fragments.

15%-30% Sparsely to moderately (1%-10%) plagioclase phyric, angular basalt
lithic clasts.

SEDIMENTARY TEXTURES: Poorly sorted breccia, with 10-125 mm lithic
clasts dispersed in fine lapilli matrix.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: The clast types that make up the breccia are all derived from
the same lithologic unit (i.e., plagioclase phyric lava), and their differences
reflect the variation in groundmass textures produced by cooling rates. Based
on these observations and the lithologic similarity to the underlying lava flow,
we interpret this Unit to be hyaloclastite breccia.

Piece 1 consists of reddish green volcaniclastic sandstone, similar to that
which occurs in Core 33R.

1 Many of the lava clasts have green glassy lobe selvages along one or more
sides. The smaller fragments are typically sparsely plagioclase phyric and
exhibit igneous textures identical to that of the underlying pillow lava.

2 The lithology of the matrix clast population is identical to that found on
smooth and glassy lobe margins.
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8 > g % VOLCANICLASTIC VISUAL CORE DESCRIPTION
S © = pad —
5 5 3 =z B , ® & &
2 g < ® 5 é o £ E X 8 197-1203A-34R-2 (Section top: 609.37 mbsf)
> .32 5 $§ S N8 Lg% s
2 2 g £ 3 g8 2 6 2 § 4% UNIT13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.
3 85 2 2 £ 58 8 & P52
0’3 a G O »w O O & ® A A >< Pieces: 1A-3
] CONTACTS: None.
7 GENERAL DESCRIPTION: Massive, poorly sorted volcaniclastic breccia
10 1 1A f dominated by gravel size angular clasts (1-12 cm) of fine-grained plagioclase-
4 phyric basalt clasts resting in a fine lapilli (1-10 mm) matrix consisting of
b vesicle-free to moderately vesicular glass and microcrystalline lava fragments.
20 ] Clasts have a variety of colors reflecting different degrees of alteration.
i COLOR: Variable. Clasts range from medium gray (N5), brownish gray (5YR
b 4/1) to dark greenish gray (5GY 4/1). The carbonate matrix is white.
i A COMPONENTS:
E Pma 70%-80% matrix consisting of sparsely to moderately vesicular plagioclase
b 9 phyric glass and microcrystalline (variolitic) lava fragments.
] 15%-30% Sparsely to moderately (1%-10%) plagioclase phyric, angular basalt
40 7] lithic clasts.
7 Y ™ B- SEDIMENTARY TEXTURES: Poorly sorted breccia, with 10-125 mm lithic
7 - sa h clasts dispersed in fine lapilli matrix.
50— 1c A
E = SEDIMENTARY STRUCTURES: Massive.
60 N ﬁ COMMENTS: We interpret this Unit to be hyaloclastite breccia.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-34R-3 (Section top: 610.63 mbsf)
UNIT 13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.
Pieces: 1-6
CONTACTS: None.

GENERAL DESCRIPTION: Massive, poorly sorted volcaniclastic breccia
dominated by gravel size angular clasts (1-12 cm) of fine-grained plagioclase-
phyric basalt clasts resting in a fine lapilli (1-10 mm) matrix consisting of
vesicle-free to moderately vesicular glass and microcrystalline lava fragments
Clasts have a variety of colors reflecting different degrees of alteration.

COLOR: Variable. Clasts range from medium gray (N5), brownish gray (5YR
4/1) to dark greenish gray (5GY 4/1). The carbonate matrix is white.

COMPONENTS:

70%-80% matrix consisting of sparsely to moderately vesicular plagioclase
phyric glass and microcrystalline (variolitic) lava fragments.

15%-30% Sparsely to moderately (1%-10%) plagioclase phyric, angular basal
lithic clasts.

SEDIMENTARY TEXTURES: Poorly sorted breccia, with 10-125 mm lithic
clasts dispersed in fine lapilli matrix.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: We interpret this Unit to be hyaloclastite breccia.
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3 > S 2 VOLCANICLASTIC VISUAL CORE DESCRIPTION
. s 3 . £ .
0] _g 2 = c o - = % .
£ g < o 5 é o £ E X 3 197-1203A-34R-4 (Section top: 612.08 mbsf)
=) S = 5 £ 9 N ® S © S
2 23 8 3 8825 2 § 4% UNIT13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.
o S6a & 2 2 £ 3 © a o £g
@ S = © £ 6 &S N © o o2
0’3 o G O » O O & ® A A >< Pieces: 1
i CONTACTS: None.
11 f o™ g g GENERAL DESCRIPTION: Clast-supported breccia of volcanic clasts
10 7 — b 12 |2|h cemented by carbonate.
b COLOR: Variable. Clasts range from dark greenish-gray (5GY 4/1),brownish-
7 gray (5YR 4/1), and a few are dusky red (5R 3/4). The carbonate matrix is
20 — ;
i white.
b COMPONENTS: Clasts are typically angular to subangular, moderately to
30 _' slightly altered, sand and gravel-size, aphanitic, vesicular to nonvesicular
i volcanic rocks. Matrix (cement) is carbonate. Most clasts are <1 cm wide, but
g ~10% are 1-2 cm, and a few are 2—4 cm.
0 ] SEDIMENTARY TEXTURES: Unsorted sand and gravel-size clasts.
i SEDIMENTARY STRUCTURES: None.
50 7 COMMENTS: We interpret this Unit to be hyaloclastite breccia.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-35R-1 (Section top: 612.3 mbsf)
UNIT 13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.
Pieces: 1-5C
CONTACTS: None.

GENERAL DESCRIPTION: Massive, poorly sorted volcaniclastic breccia
dominated by gravel size angular clasts (1-12 cm) of fine-grained plagioclase-
phyric basalt clasts resting in a fine lapilli (1-10 mm) matrix consisting of
vesicle-free to moderately vesicular glass and microcrystalline lava fragments.
Clasts have a variety of colors reflecting different degrees of alteration.

COLOR: Variable. Clasts range from medium gray (N5), brownish gray (5YR
4/1) to dark greenish gray (5GY 4/1). The carbonate matrix is white.

COMPONENTS:

70%-80% matrix consisting of sparsely to moderately vesicular plagioclase
phyric glass and microcrystalline (variolitic) lava fragments.

15%-30% Sparsely to moderately (1%-10%) plagioclase phyric, angular basalt
lithic clasts.

SEDIMENTARY TEXTURES: Poorly sorted breccia, with 10-125 mm lithic
clasts dispersed in fine lapilli matrix.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: We interpret this Unit to be hyaloclastite breccia.

One large basalt clast between 109-121 cm is moderately vesicular, sparsely
plagioclase phyric basalt. This is a continuation of the volcanic breccia in Core
34R.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-35R-2 (Section top: 613.55 mbsf)
UNIT 13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.
Pieces: 1-6
CONTACTS: None.

GENERAL DESCRIPTION: Massive, poorly sorted volcaniclastic breccia
dominated by gravel size angular clasts (1-12 cm) of fine-grained plagioclase-
phyric basalt clasts resting in a fine lapilli (1-10 mm) matrix consisting of
vesicle-free to moderately vesicular glass and microcrystalline lava fragments.
Clasts have a variety of colors reflecting different degrees of alteration.

COLOR: Variable. Clasts range from medium gray (N5), brownish gray (5YR
4/1) to dark greenish gray (5GY 4/1). The carbonate matrix is white.

COMPONENTS:

70%-80% matrix consisting of sparsely to moderately vesicular plagioclase
phyric glass and microcrystalline (variolitic) lava fragments.

15%-30% Sparsely to moderately (1%-10%) plagioclase phyric, angular basalt
lithic clasts.

SEDIMENTARY TEXTURES: Poorly sorted breccia, with 10-125 mm lithic
clasts dispersed in fine lapilli matrix.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: We interpret this Unit to be hyaloclastite breccia.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-35R-3 (Section top: 614.92 mbsf)
UNIT 13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.
Pieces: 1-11C
CONTACTS: None.

GENERAL DESCRIPTION: Massive, poorly sorted volcaniclastic breccia
dominated by gravel size angular clasts (1-12 cm) of fine-grained plagioclase-
phyric basalt clasts resting in a fine lapilli (1-10 mm) matrix consisting of
vesicle-free to moderately vesicular glass and microcrystalline lava fragments.
Clasts have a variety of colors reflecting different degrees of alteration.

COLOR: Variable. Clasts range from medium gray (N5), brownish gray (5YR
4/1) to dark greenish gray (5GY 4/1). The carbonate matrix is white.

COMPONENTS:

70%-80% matrix consisting of sparsely to moderately vesicular plagioclase
phyric glass and microcrystalline (variolitic) lava fragments.

15%-30% Sparsely to moderately (1%-10%) plagioclase phyric, angular basalt
lithic clasts.

SEDIMENTARY TEXTURES: Poorly sorted breccia, with 10-125 mm lithic
clasts dispersed in fine lapilli matrix.

SEDIMENTARY STRUCTURES: Massive.

COMMENTS: We interpret this unit to be hyaloclastite breccia.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-35R-4 (Section top: 616.18 mbsf)
UNIT 14: MODERATELY PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1B to 10
CONTACTS: Upper contact is near the top of Piece 1B (6-8 cm), and dips at
15°. Lower contact may be represented by the subvertical glass rind in Piece
10.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: 10 8 0.5 4 Euhedral to subhedral
GROUNDMASS: Aphanitic.
VESICLES: Nonvesicular.
COLOR: Medium gray (N5).
STRUCTURE: Massive.
ALTERATION: Slight. Minor Fe-oxyhydroxide staining near some veins and
within 2 cm of the upper margin of the flow. Also, some greenish-gray
alteration is present near some of the veins and within 2 cm of the glass rind it
Piece 10. Glass rind in Piece 10 is highly altered. A 1 cm thick greenish-white

carbonate rind is present in the bottom of Piece 10.

VEINS/FRACTURES: Moderate. Veins are <1 mm to 5 mm wide, randomly
oriented, and filled with greenish-white carbonate.

COMMENTS: This may be a basal lava flow associated with the breccia in
Sections 35R-1 to 35R-3.
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.= S g g
‘D £ = T £ o 2 £ % i,
£ g < ® 5 § 0o £ T X S 197-1203A-35R-4 (Section top: 616.18 mbsf)
S S = 5 Q £ N © _g o g
% £ 3 *g 32 g 8 "2 G @ @ % UNIT13: PLAGIOCLASE-BASALT HYALOCLASTITE BRECCIA.
8 §5 2 2 2 5 €8 § Q582
Cn(; _ o S O o J O 6 ®» o 0o >< Pieces: 1.
11A Q T [sp) P- m CONTACTS: Contact between Unit 13 and Unit 14 is sharp, dipping at 15° and is present in
g — 2 15° Piece 1B between 6 cm and 8 cm.
10 7 GENERAL DESCRIPTION: Massive, poorly sorted volcaniclastic breccia dominated by
4 1B T gravel size angular clasts (1-12 cm) of fine-grained plagioclase-phyric basalt clasts resting in
b afine lapilli (1-10 mm) matrix consisting of vesicle-free to moderately vesicular glass and
N microcrystalline lava fragments. Clasts have a variety of colors reflecting different degrees of
20 i alteration.
11c |CA N
b COLOR: Variable. Clasts range from medium gray (N5), brownish gray (5YR 4/1) to dark
7 greenish gray (5GY 4/1). The carbonate matrix is white.
30 4 1p A
i COMPONENTS:
b 70%-80% matrix consisting of sparsely to moderately vesicular plagioclase phyric glass and
7 1E T microcrystalline (variolitic) lava fragments.
40 7] 15%-30% Sparsely to moderately (1%-10%) plagioclase phyric, angular basalt lithic clasts.
7 SEDIMENTARY TEXTURES: Poorly sorted breccia, with 10-125 mm lithic clasts dispersed
50 — 1E T IGNEQUS RQCK in fine lapilli matrix.
i 0 SEDIMENTARY STRUCTURES: Massive.
60 N 1G @ T COMMENTS: We interpret this unit to be hyaloclastite breccia.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-36R-1 (Section top: 617.9 mbsf)
UNIT 14: MODERATELY PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1A-1D
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-10 8 1 3 Subhedral to
euhedral; blocky

GROUNDMASS: Aphanitic or microcrystalline. Plagioclase, clinopyroxene,
and black oxides form an intergranular texture in the fine-grained regions.
Approximately 1 cm from the glassy margins is a hypohyaline region with
variolitic texture.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 5 0.1 0.5 Round to subround

COLOR: Medium light gray (N6) and medium gray (N5) to dark yellowish
orange (10YR 6/6) in more altered patches.

STRUCTURE: Lobed. Glassy lobe margins are present at the top of Piece 1A
and the base of Piece 1D.

ALTERATION: Slight to moderate. Most intensely altered adjacent to veins.
Rare vesicles are filled with carbonate and dark green clay.

VEINS/FRACTURES: Sparsely to moderately veined. Veins are randomly
oriented, <0.1-5 mm wide, and are filled with white carbonate, green clay, and
Fe-oxyhydroxide. One vein at 37 cm runs 45° across the core and is 1 cm
wide.

COMMENTS: This core is a complete section through a basalt lobe. Rare
vesicles are concentrated close and perpendicular to the glassy lobe margins.
Plagioclase phenocrysts are present through the lobe, including the glassy
lobe margins. Based on the presence of multiple lobes bounded by smooth
glassy surfaces, overall nonvesicular nature of the lava, presence of variolitic
texture, and distinct cube-jointed pattern of individual lobes, we interpret this
Unit to be pillow lava.
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£ g < @ 5 g ° @53 < 8 197-1203A-36R-2 (Section top: 618.87 mbsf)
5 e 2 5§ €& = N EF®H DO 5
Z 28 8 g 8 8 ® 328 _E UNT14: MODERATELY PLAGIOCLASE-PHYRIC BASALT.
5 852 2 2 25 233p 58
0’3 o G O ® S & & G >> 0 >< Pieces: 1A-1K
] G
4 m CONTACTS: None.
1 1A 0 — PHENOCRYSTS: % Grain Size (mm):
10 Mode Max. Min. Avg. Shape/Habit
4 Plagioclase: 8-10 6 3 5 Subhedral to
1 1B Q f v euhedral; blocky
20 ] GROUNDMASS: Mainly fine grained. Plagioclase, clinopyroxene, and black
- oxides form an intergranular texture in the fine grained regions. Approximately
1 1C f 1 cm from the glassy lobe margins is a hypohyaline region with variolitic
30 n E] v texture.
1 1 S A y VESICLES: % Size (mm):
b % Mode Max. Min. Avg. Shape
40 1E D f v Nonvesicular <1 2 0.1 1 Round
B <] COLOR: Medium light gray (N6) to dark yellowish orange (10YR 6/6) in more
b altered patches.
50 ] 1F T v STRUCTURE: Lobed. Glassy lobe margins (1-2 mm thick) are present at the
E top of Piece 1A and the base of Piece 1K.
60 7 v ALTERATION: Slight to moderate. Most intensely altered adjacent to veins,
4 and the glassy lobe margins.
7 Pmag
] PP VEINS/FRACTURES: Moderately veined. Veins are randomly oriented, <0.1-6
204 19|~ f ) holfg|c [mvs |v mm wide, and are filled with white carbonate, green clay, Fe-oxyhydroxide
4 "‘ — and secondary sulfides. Most veins are oriented parallel and perpendicular to
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-36R-3 (Section top: 620.3 mbsf)
UNIT 14: MODERATELY PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1A-1E
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-10 5 1 3 Subhedral to
euhedral; blocky

GROUNDMASS: Mainly fine grained. Plagioclase, clinopyroxene, and black
oxides form an intergranular texture in the fine-grained regions.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 5 0.1 0.5 Round to

irregular

COLOR: Medium light gray (N6) to dark yellowish orange (10YR 6/6) in more
altered regions.

STRUCTURE: Lobed. Glassy lobe margins (1-2 mm thick) are present at the
top of Piece 1A, the top of Piece 1D and the base of Piece 1E.

ALTERATION: Slight to moderate/high. Most intensely altered adjacent to
veins. Vesicles are filled with carbonate and dark green clay.

VEINS/FRACTURES: Moderately veined. Veins are randomly oriented, <0.1-5
mm wide, and are filled with white carbonate, green clay, Fe-oxyhydroxide
and secondary sulfides.

COMMENTS: Piece 1E represents an entire lobe. Plagioclase phenocrysts
are present through the core, including the glassy lobe margins. Based on the
presence of multiple lobes bounded by smooth glassy surfaces, overall
nonvesicular nature of the lava, presence of variolitic texture, and distinct
cube-jointed pattern of individual lobes, we interpret this Unit to be pillow
lavas.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-36R-4 (Section top: 621.45 mbsf)
UNIT 14: MODERATELY PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1A-2F
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-10 8 1 4 Subhedral to
euhedral; blocky

GROUNDMASS: Aphanitic to hypohyaline (with a variolitic texture)
immediately adjacent to a glassy lobe margin at the top of Piece 1, at the base
of Piece 1C, at the top of Piece 2A and the base of Piece 2F. The remainder
is fine grained. Plagioclase, clinopyroxene, and black oxides form an
intergranular texture in the fine-grained regions.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 2 0.1 0.5 Round to subround

COLOR: Medium light gray (N6) and medium gray (N5) to dark yellowish
orange (10YR 6/6) in more altered regions.

STRUCTURE: Lobed. A glassy lobe margin is present at the top of Piece 1A.

ALTERATION: Slight to moderate. Most intensely altered adjacent to veins.
Rare vesicles are filled with carbonate and dark green clay.

VEINS/FRACTURES: Sparsely to moderately veined. Veins are randomly
oriented, <0.1-8 mm wide, and are filled with white carbonate, green clay, and
Fe-oxyhydroxide.

COMMENTS: This core contains two complete sections through basalt lobes.
One lobe is in Pieces 1A to 1C, and the second is in Pieces 2A-2F. The base
of the first and the top and base of the second lobe are defined by the
presence of carbonate-filled vesicles and an aphanitic groundmass. Rare
elongate vesicles are concentrated close to and perpendicular to the lobe
margins. Plagioclase phenocrysts are present through the core, including the
glassy lobe margins.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-36R-5 (Section top: 622.67 mbsf)
UNIT 14: MODERATELY PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1A-4
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-10 8 1 4 Subhedral to
euhedral; blocky

GROUNDMASS: Aphanitic to hypohyaline (with a variolitic texture)
immediately adjacent to glassy lobe margins (e.qg., at the top of Piece 1A and
at the base of Piece 3D). The remainder is fine grained. Plagioclase,
clinopyroxene, and black oxides form an intergranular texture in the fine-
grained regions.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 1 0.1 0.5 Round to subround

COLOR: Medium light gray (N6) and medium gray (N5) to dark yellowish
orange (10YR 6/6) in more altered patches.

STRUCTURE: Lobed. A glassy lobe margin is present at the top of Piece 1A.

ALTERATION: Slight to moderate. Most intensely altered adjacent to veins.
Rare vesicles are filled with carbonate and dark green clay.

VEINS/FRACTURES: Sparsely to moderately veined. Veins are randomly
oriented and generally <0.1-5 mm wide and are filled with white carbonate,
green clay, and Fe oxyhydroxide. Larger veins (0.5-2 cm wide) are present in
Piece 4 at 120-132 cm, and also at 98-102 cm.

COMMENTS: This core contains one complete section through a basalt lobe
contained in Pieces 1A-3D. It is defined by a glassy margin at the top of Piece
1A and an aphanitic, sparsely vesicular zone at the base of Piece 3D. Rare
elongate vesicles are concentrated close to and perpendicular to the glassy
lobe margins.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-36R-6 (Section top: 624.0 mbsf)
UNIT 14: MODERATELY PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1A-11
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-10 8 1 4 Subhedral to
euhedral; blocky

GROUNDMASS: Fine grained. Plagioclase, clinopyroxene, and black oxides
form an intergranular texture.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 1 Round to subround

COLOR: Medium light gray (N6) and medium gray (N5) to dark yellowish
orange (10YR 6/6) in more altered patches.

STRUCTURE: Massive, but this section represents a lobe continuing from
Section 36R-5.

ALTERATION: Slight to moderate. Most intensely altered adjacent to veins.
Rare vesicles are filled with carbonate and dark green clay.

VEINS/FRACTURES: Sparsely to moderately veined. Veins are randomly
oriented, generally <0.1-2 mm wide, and are filled with white carbonate, green
clay, and Fe-oxyhydroxide.

COMMENTS: This core is probably part of the fine-grained interior of a pillow
lobe.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-36R-7 (Section top: 625.37 mbsf)
UNIT 14: MODERATELY PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1

CONTACTS: None observed. The boundary between Units 14 and 15 is
inferred to be between Pieces 1 and 2 at 36.5 cm.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-10 8 1 4 Subhedral to
euhedral; blocky

GROUNDMASS: Fine grained. Plagioclase, clinopyroxene, and black oxides
form an intergranular texture.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 1 Round to subround

COLOR: Medium light gray (N6) and medium gray (N5) to dark yellowish
orange (10YR 6/6) in more altered patches.

STRUCTURE: Lobed. A glassy lobe margin is present at the base of Piece 1.

ALTERATION: Slight to moderate. Most intensely altered adjacent to veins.
Rare vesicles are filled with carbonate.

VEINS/FRACTURES: Sparsely veined. Veins are horizontal/subhorizontal and
vertical, are 0.1-2 mm wide, and are filled with white carbonate, green clay,
and Fe-oxyhydroxide.

COMMENTS: Vesicles occur in a zone ~1 cm wide adjacent to the glassy lobe
margin.



CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

(o]
o 3
|

o] ~ [o2] 6] P W N _
o o o o o o o o

©
o

100

—_
—_
o

120

130

140

150

Piece Number

2B

4A

4B

10

<)
) 3 c
8 8 2 S 2
c 5 o O 5 & =
S 2 = B s ® & 3
§ o 2 5 3 , £ 8 < 38
€ & T o @ N 8 5 B c
2P B 8 © 3 B £ E o 2
pud o o o 0] 7] =
s = 9@ 5 S ¢ 8 ¢ o®
g @ 2 2 £ § % 2 9 £g
S0 = c = o « N 9] O o=
e O » O O & ® o Ao ><
T IGNEOUS RDC
E
4 “
O
I 856y
00O
A feYe
Ia)
OR| |
(Y] sa h
B
'ﬁ —
Pmag 00
000
A Bocs
f =
\—4 Sc

107

VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-36R-7 (Section top: 625.37 mbsf)
UNIT 15a: BEDDED VITRIC SILTSTONE-SANDSTONE.
Pieces: 2A-10

CONTACTS: None recovered. Contact between Units 14 and 15 is inferred
to be between Piece 1 and Piece 2A.

GENERAL DESCRIPTION: Thinly to medium bedded vitric siltstone and
sandstone. Bedding results from sharp changes in grain size between beds.
Internally, beds range from massive, to normal size grading, with rare cross
lamination.

COLOR: Dark greenish gray (5GY 4/1) to greenish gray (5GY 6/1).

COMPONENTS: Predominantly angular to subround fragments (<0.5 mm) of
altered glass fragments. Sorting in individual beds ranges from good to
moderate.

SEDIMENTARY TEXTURES: The grain size in this section ranges from silt to
coarse sand. Individual beds alternate from siltstone, fine to medium

sandstone and medium to coarse sandstone. The sorting of individual beds is
good to moderate, and beds in the top 30 cm typically display normal grading.

SEDIMENTARY STRUCTURES: Although the interval 41 cm to 105 cm
consists of moderately sorted, massive, medium to coarse grained sandstone,
planar bedding characterizes the section. Cross laminated beds are present ai
5 cto 6 cm (Piece 1A); 111 cm to 117 cm (Piece 6); and 126 cm to 132 cm
(Piece 8). Loading structures are present at bedding planes between coarse
sandstone (above) and siltstone (below) at 5 cm (Piece 1B). Scour marks are
present at 40 cm to 45 cm (Piece 3), cut into the top of the massive sand bed
and filled with planar bedded siltstone-sandstone.

COMMENTS: We interpret this section to be resedimented basaltic tephra.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-36R-8 (Section top: 626.67 mbsf)
UNIT 15a: BEDDED VOLCANICLASTIC SILTSTONE-SANDSTONE.
Pieces: 1A-8
CONTACTS: None.

GENERAL DESCRIPTION: Thinly to medium bedded vitric siltstone and
sandstone. Bedding results from sharp changes in grain size between beds.
Internally, beds range from massive, to normal size grading, with rare cross
lamination.

COLOR: Dark greenish gray (5GY 4/1) to greenish gray (5GY 6/1).

COMPONENTS: Predominantly angular to subround fragments (<0.5 mm) of
altered glass fragments. Sorting in individual beds ranges from good to
moderate.

SEDIMENTARY TEXTURES: The grain size in this section ranges from silt to
coarse sand. Individual beds alternate from siltstone, fine to medium
sandstone and medium to coarse sandstone. The sorting of individual beds is
good to moderate, and beds in the top 30 cm typically display normal grading.
Coarser beds (especially at 13 cm to16 cm) are normally graded.

SEDIMENTARY STRUCTURES: 1-3 cm-thick subhorizontal planar bedding
present in Pieces 1-3 and 6-8. The rest of the section consists of massive,
moderately sorted, medium to coarse grained sandstone.

COMMENTS: Same lithology as the lower part of Section 36R-7. We interpret
this section to be resedimented basaltic tephra.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-37R-2 (Section top: 629.0 mbsf)

UNIT 16: APHYRIC TO HIGHLY OLIVINE-PLAGIOCLASE-PHYRIC
BASALT(*).

Pieces: 1A-3D.
CONTACTS: None.
PHENOCRYSTS: Proportions vary substantially throughout.
% Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: 0-7 5 2 3 Euhedral; Increases
in abundance to base
GROUNDMASS: Fine grained and holocrystalline. Consists of plagioclase,
clinopyroxene and olivine.(*) Presence of olivine in groundmass indicates

alkaline affinity for the lava.

VESICLES: Abundance varies substantially throughout.

% Size (mm):
Mode Max. Min. Avg. Shape
0-67 cm 15-20 10 1 4 Round
67-150 cm ~0

COLOR: Grayish black (5Y 2.5/2).
STRUCTURE: Massive.
ALTERATION: Slight.

VEINS/FRACTURES: Sparsely veined. Horizontal calcite-filled 2 mm wide
veins are present at 68, 121, 130, and 134 cm.

COMMENTS: Unit 16 is a classic pahoehoe sheet lobe. Section 37R-1(>80
cm), 37R-2, 37R 3, 38R-1, and 38R-2 (<15 cm) show a three-fold subdivision
into upper (lava crust), massive interior (lava interior) and lower (basal crust)
(Figure 02_F14). The transition from upper crust to massive interior occurs at
68 cm and is apparent by the abrupt reduction in vesicle abundance.

(*)Note: The phenocryst abundance varies substantially from olivine-phyric to
plagioclase phyric.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-37R-3 (Section top: 630.5 mbsf)

UNIT 16: APHYRIC TO HIGHLY OLIVINE-PLAGIOCLASE-PHYRIC
BASALT(").

Pieces: 1A-1B
CONTACTS: None.

PHENOCRYSTS: Proportions vary substantially throughout.

% Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: 7-20 5 2 3 Euhedral; increases
in abundance to base
Plagioclase: 1-2 4 1 3 Euhedral

GROUNDMASS: Fine grained and holocrystalline. Consists of plagioclase,
clinopyroxene and olivine.(*) Presence of olivine in groundmass indicates
alkaline affinity for the lava.

VESICLES: Abundance varies substantially throughout.

% Size (mm):
Mode  Max. Min. Avg. Shape
0-67 cm 1 5-20 10 1 4 Round
67-150 cm ~0

COLOR: Gray-black (5Y 2.5/2).
STRUCTURE: Massive.
ALTERATION: Slight.

VEINS/FRACTURES: Sparsely veined. A series of ~3 mm wide calcite veins
bisect the core.

COMMENTS: Unit 16 is a classic pahoehoe sheet lobe. Sections 37R-1(>80
cm), 37R-2, 37R-3, 38R-1, and 38R-2 (<15 cm) show a three-fold subdivision
into upper (lava crust), massive interior (lava interior) and lower (basal crust)
(Fig. 02_F14). The transition from upper crust to massive interior occurs at 68
cm and is apparent by the abrupt reduction in vesicle content. This Section
represents part of the massive interior of the flow.

(*)Note: The phenocryst abundance varies substantially from olivine-phyric to
plagioclase phyric.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-38R-1 (Section top: 637.1 mbsf)

UNIT 16: APHYRIC TO HIGHLY OLIVINE-PLAGIOCLASE-PHYRIC
BASALT(").

Pieces: 1A-1K.
CONTACTS: None.

PHENOCRYSTS: Abundance varies throughout. Aphyric after 89 cm.

% Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: 0-20 5 2 3 Euhedral; increases

in abundance to base
GROUNDMASS: Fine grained and holocrystalline. Consists of plagioclase,
clinopyroxene and olivine.(*) Presence of olivine in groundmass indicates
alkaline affinity for the lava.

VESICLES: Abundance varies substantially throughout.

% Size (mm):
Mode Max. Min. Avg. Shape
<1 1 <1 1 Round

COLOR: Grayish black (5Y 2.5/2).
STRUCTURE: Massive.
ALTERATION: Slight.

VEINS/FRACTURES: Sparsely veined. A series of 3 mm wide calcite veins
are present throughout. All are horizontally oriented below 90 cm.

COMMENTS: Unit 16 is a classical pahoehoe sheet lobe. Sections 37R-1(>80
cm), 37R-2, 37R-3, 38R-1, and 38R-2 (<15 cm) show classical three-fold
subdivision into upper (lava crust), massive interior (lava core) and lower
(basal crust) (Fig. 02_F14). The transition from massive interior to basal crust
occurs at ~90 cm and is apparent by the absence of phenocryst phases and
presence of horizontal veins, infilling basal joints.

(*)Note: The phenocryst abundance varies substantially from olivine-phyric to
plagioclase phyric.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-38R-2 (Section top: 638.51 mbsf)

UNIT 16: APHYRIC TO HIGHLY OLIVINE-PLAGIOCLASE-PHYRIC
BASALT(*).

Pieces: 1

CONTACTS: Not recovered. Basal contact of lobe is taken to be at 15 cm
(between Pieces 1 and 2).

PHENOCRYSTS: Aphyric.

% Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: 0-20 5 2 3 Euhedral; increases ii

abundance to base
GROUNDMASS: Fine grained and holocrystalline. Consists of plagioclase,
clinopyroxene and olivine.(*) Presence of olivine in groundmass indicates
alkaline affinity for the lava.

VESICLES: Abundance varies substantially throughout.

% Size (mm):
Mode Max. Min. Avg. Shape
<10 1 <1 1 Round

COLOR: Grayish black (5Y 2.5/2).
STRUCTURE: Massive.
ALTERATION: Slight.

VEINS/FRACTURES: Sparsely veined. Small, 3 mm wide, calcite veins are
present.

COMMENTS: This section contains the lowest part of the badsal crust of the
Unit 16 lobe.

(*)Note: The phenocryst abundance varies substantially from olivine-phyric to
plagioclase phyric.
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g g ¢ 2 5 g g s < 38 197-1203A-38R-2 (Section top: 638.51 mbsf)
=] S = ] £ 9 N ® S © 5
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- 4
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-38R-3 (Section top: 639.88 mbsf)

UNIT 17: BEDDED OLIVINE-PLAGIOCLASE-BASALT TUFF.

Piece Number
Graphic
Representation
Orientation
Shipboard Studies
Lithologic Unit/Lobe
Contact/Boundary
Grain Size

Size Grading
Depositional Structure
Degree of Alteration
Alteration color

Veins

Pieces: 1-9A

(o]
o 3
|

CONTACTS: Contact between Lobes 17a and 17b at 98 cm is sharp.

—>

GENERAL DESCRIPTION: Planar bedded hyaloclastite tuff consisting of
poorly to moderately vesicular olivine and plagioclase-phyric clasts.

_
o

1B
COLOR: Greenish gray (5G 4/1) to dusky reddish purple (5RP 2/2).

N
o

COMPONENTS:
60%—-90%: Mafic vitric/glass particles and shard(*), nonvesicular to moderately
vesicular ash-size patrticles are highly olivine and plagioclase-phyric
(20%—-40%, <1 mm).
5%—20%: Olivine and plagioclase crystals.

5%—20%: Poorly vesicular olivine-phyric lava lithics.
T Cement is calcite.

5G 41

w
o

N
o

SEDIMENTARY TEXTURES: Grain size alternates between moderately
coarse ash and very fine ash beds with lapilli tuff at 1-10 cm, which is a
continuation of the lapilli tuff interval at the base of Section 38R-2.

6]
o

Pmag SEDIMENTARY STRUCTURES: Planar laminated interval at 58—67 cm with a
horizontal dip.

2]

COMMENTS: (*)Clasts are poorly vesicular, angular and marked by straight
planar fracture surfaces whereas shards have splinter-like shapes. Clast
morphology is consistent with origin by quenched fragmentation when lava
comes into contact with water.

[o2]
o

—>

~
o

Pieces: 9A-11

o]
o

CONTACTS: Upper contact at 98 cm is sharp.

) ] o

GENERAL DESCRIPTION: Planar-bedded hyaloclastite tuff consisting of
poorly to moderately vesicular olivine and plagioclase-phyric clasts.

8

[o¢]
Q|0
0| O

LD

sa . .
9A ¢ COLOR: Greenish gray (5G 4/1).

COMPONENTS:

60-90%: Mafic vitric/glass particles and shards(*), aphyric to sparsely olivine
Vi and plagioclase phyric.

T 5%—20%: Olivine and plagioclase crystals.

5%—20%: Poorly vesicular olivine phyric lava lithics

Cement is calcite.

100

9B

—
—_
o

SEDIMENTARY TEXTURES: Grain size alternates between moderately
coarse ash and very fine ash beds.

120
SEDIMENTARY STRUCTURES: Massive.

COMMENTS: (*)Clasts are poorly vesicular, angular and marked by straight
planar fracture surfaces whereas shards have splinter-like shapes. Clast

vV morphology is consistent with origin by quenched fragmentation when lava
comes into contact with water.

130

N
(Do
_)
170
< <

140

150



CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

<]
) > c
» a s © 9
- £ 9 S 2 © _
g ¢ Z £ o922 2
E f 5 3 33 ¢ £ I S
=} S = 5 L S N g 9 o S
z Lo © o 5 ® 5 % o =
o £ £ 5 2 8 c 9 & 0 9T
& 88 & £ £ 5 ¢ R § % 58
°TJ'E.(DQ:OU)30(D'(7)OD><T:
i )
104 1 A
20 L_J
] )
30 2 KJT
] Y
40
] v
50— 4 an PP
] q
4 5
60 — ®¢
B O
16 [S€ =
70 — 7@
] PIRSY)
8
80 Oa5
1o c7J —
90 —
1 10 sa h
i TPmag
100 —
] v T
110 4 1 G¢ % 6
. [Te}
120 —
1 12 T <
i —
130 —
140 —

150

117

VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-38R-4 (Section top: 641.28 mbsf)
UNIT 17: BEDDED OLIVINE-PLAGIOCLASE-BASALT TUFF.
Pieces: 1-12
CONTACTS: None.

GENERAL DESCRIPTION: Planar bedded hyaloclastite tuff consisting of
poorly to moderately vesicular olivine- and plagioclase-phyric clasts.

COLOR: Greenish gray (5G 4/1).

COMPONENTS:

60%—-90%: Mafic vitric/glass particles and shards(*), nonvesicular, aphyric to
sparsely olivine- and plagioclase-phyric.

5%—20%: Olivine and plagioclase crystals.

5%—20%: Poorly vesicular olivine phyric lava lithics.

Cement is calcite.

SEDIMENTARY TEXTURES: Grain size alternates between moderately
coarse ash and very fine ash beds.

SEDIMENTARY STRUCTURES: Planar laminated interval at 85-87 cm.
Microfaults at 108 cm across a 2 mm silt lamination interval. At 111 cm there
is soft sediment deformation (ball and pillow) across a transition from overlying
coarse sand to underlying fine sand.

COMMENTS: (*)Clasts are poorly vesicular, angular and marked by straight
planar fracture surfaces whereas shards have splinter-like shapes. Clast
morphology is consistent with origin by quenched fragmentation when lava
comes into contact with water.
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5 4 S s o .
B S 3 =B 5 & 8 B
] ® o 2 S5 3 £ 8 < 8 197-1203A-38R-5 (Section top: 642.62 mbsf)
£ S S T o @ 8 B8 S 5 ¢
% 2 § g S g 3 ﬁ 15} '§ g » & UNIT 17: BEDDED OLIVINE-PLAGIOCLASE-BASALT TUFF.
8§ §5 £ 2 £ 55 8 § 858
C"(; o 6 O »w I O & » O A >< Pieces:1-6A
] ‘ 5 CONTACTS: None.
B Jus)
4 © | GENERAL DESCRIPTION: Planar-bedded hyaloclastite tuff consisting of
10 — p- sparsely to moderately vesicular olivine-and plagioclase-phyric basalt clasts,
1 1A T sa except for interval 0-35 cm which consists of coarse hyaloclastite tuff, with
] high (>50%) concentration of olivine and plagioclase crystals in the lowest 3
i cm. The lithology of this sublayer is similar to that of Unit 17a, and it has a
20 — distinct boundary with the underlying sediment.
] | % COLOR: Greenish gray (5G 4/1); Pieces 2-6 are dusky purple red (5RP 2/2).
i sa
%] 18 E sa0s COMPONENTS:
i T |l _ _|ooo 60%—-90%: Mafic vitric/glass particles and shards(*), nonvesicular, and
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7 5%—20%: Olivine and plagioclase crystals.
B p- 5%—20%: Poorly vesicular olivine phyric lava lithics.
40 7 1C T @ v Cement is calcite.
i 00 Interval 0-35 cm contains highly olivine- and plagioclase-phyric vitric clasts
. 000 Vv and concentrations of olivine and plagioclase crystals near the base; interval
E s 94-98 cm is rich in microcrystalline lava lithics; interval 124—-126 cm contains
50 — « | highly vesicular (>90%) lapilli (reticulite-like) clasts.
13 :
i F== 5 SEDIMENTARY TEXTURES: Grain size alternates between moderately
- - coarse ash and very fine ash beds.
0] 3| 3
] B SEDIMENTARY STRUCTURES: Planar laminated interval at 98—115 cm.
] COMMENTS: (*)Clasts are poorly vesicular, angular and marked by straight
70 — A 00 planar fracture surfaces whereas shards have splinter-like shapes. Clast
B T 000 morphology is consistent with origin by quenched fragmentation when lava
- - RoRs comes into contact with water.
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VOLCAN ICLASTIC VISUAL CORE DESCRIPTION

197-1203A-39R-1 (Section top: 646.6 mbsf)
UNIT 17: BEDDED OLIVINE-PLAGIOCLASE-BASALT TUFF.
Pieces: 1-9
CONTACTS: None.

GENERAL DESCRIPTION: Planar bedded hyaloclastite tuff consisting of
poorly to moderately vesicular olivine- and plagioclase-phyric clasts.

COLOR: Dark green (5GY 4/1) to brownish red (10R 3/4).

COMPONENTS:

60%—-90%: Mafic vitric/glass particles and shards(*), nonvesicular, and
sparsely olivine- and plagioclase-phyric.

5%—20%: Olivine and plagioclase crystals.

5%—20%: Poorly vesicular olivine phyric lava lithics.

SEDIMENTARY TEXTURES: Poorly sorted. Indistinct lamination is present in
the finer grained parts of the Section (92—-95 cm and 55-65 cm).

SEDIMENTARY STRUCTURES: Several normally-graded sequences are
present. Contact between gravel tuff and the underlying sandstone is sharp;
the gravel fines upward into volcaniclastic sandstone.

COMMENTS: (*)Clasts are poorly vesicular, angular and marked by straight
planar fracture surfaces whereas shards have splinter-like shapes. Clast
morphology is consistent with origin by quenched fragmentation when lava
comes into contact with water.



CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

(e}
o 3
|

o) ~ )] (62} » wW N —_
o o o o o o o o

©
o

100

—_
Y
o

120

130

140

150

Piece Number

1B

o
Qs

U

o
® S c
8 8 z g £

c S = o] = © .

S 2 = B o ? & 8

® ®© 3 3 E ® < 8

= = fe) [0] S = u—

c o B o @ N 8 o © c
0o ¥ 8 ©® B @ L = S
=90 O o o 0 = o) =
To £ 8 S g < O 7] O » ©
Q= o = £ Q = P
Ta © 2 2 © § 9 a o £
QO = < = o = N 9] O o=
o O n J O © o O 0O ><
'SEEER

0 o
(e]e}e}
(eJe]ele]
EEEes
0 s
O O
ee}e}
[O000
S
o}
~
¥
O
000
T ey
SC
L Pmag
DT -
T sc
- — 35060
000
[e)@)

120

VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-39R-2 (Section top: 648.01 mbsf)
UNIT 17: BEDDED OLIVINE-PLAGIOCLASE-BASALT TUFF.
Pieces: 1A-8
CONTACTS: None.

GENERAL DESCRIPTION: Planar bedded hyaloclastite tuff consisting of
poorly to moderately vesicular olivine- and plagioclase-phyric clasts.

COLOR: Greenish gray (5GY 6/1), reddish brown (10R 4/6), grayish orange
pink (10R 8/2) and light brownish gray (5YR 6/1) in alternating beds.

COMPONENTS:

60%—-90%: Mafic vitric/glass particles and shard(*), nonvesicular, and sparsel
olivine- and plagioclase-phyric.

5%—20%: Olivine and plagioclase crystals.

5%—20%: Poorly vesicular olivine phyric lava lithics.

SEDIMENTARY TEXTURES: Grain size alternates between moderately
coarse grained layers and very fine ash beds.

SEDIMENTARY STRUCTURES: Planar bedding is present.

COMMENTS: (*)Clasts are poorly vesicular, angular and marked by straight
planar fracture surfaces whereas shards have splinter-like shapes. Clast
morphology is consistent with origin by quenched fragmentation when lava
comes into contact with water.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-39R-3 (Section top: 649.46 mbsf)
UNIT 17: BEDDED OLIVINE-PLAGIOCLASE-BASALT TUFF.
Pieces: 1-10B
CONTACTS: None.

GENERAL DESCRIPTION: Planar bedded hyaloclastite tuff consisting of
poorly to moderately vesicular olivine- and plagioclase-phyric clasts.

COLOR: Dark green to brownish red (5GY 4/1 to 10R 3/4).

COMPONENTS:

60%—-90%: Mafic vitric/glass particles and shards(*), nonvesicular, and
sparsely olivine- and plagioclase-phyric.

5%—20%: Olivine and plagioclase crystals.

5%—20%: Poorly vesicular olivine phyric lava lithics.

SEDIMENTARY TEXTURES: Poorly sorted. Indistinct lamination in the finer
grained parts of the section (92—95 cm and 55-65 cm). Dominant
volcaniclastic sandstone contains coaser gravel horizons.

SEDIMENTARY STRUCTURES: Some slumping and disturbance of
laminations is present in Piece 5 (54—60 cm).

COMMENTS: (*)Clasts are poorly vesicular, angular and marked by straight
planar fracture surfaces whereas shards have splinter-like shapes. Clast
morphology is consistent with origin by quenched fragmentation when lava
comes into contact with water.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-39R-4 (Section top: 650.85 mbsf)
UNIT 18: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 5

CONTACTS: Contact between Units 17b and 18 is preserved at the top of
Piece 5 between 49 cm and 53 cm. An altered glassy margin is in contact with
the volcaniclastics of Unit 17. The glass is separated from the basalt by a
0.5-1 cm vein containing predominantly a white secondary mineral
(magnesite?) that can be scratched with a knife, along with green clay.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Plagioclase: 2-3 5 1 1.5  Euhedral to subhedral;
blocky

Olivine: 1-2 1.5 0.2 0.5 Euhedral to subhedral;
equant

GROUNDMASS: Aphanitic adjacent to glassy margins to fine-grained in lobe
interiors. Plagioclase and clinopyroxene are present in the fine-grained
regions in an intergranular texture.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular(*) <1 4 0.2 0.4 Round to elongate

COLOR: Medium light gray (N6) in slightly altered regions. Light brown (5YR
6/4) in moderately altered regions around veins.

STRUCTURE: Lobed. Piece 5 contains one complete lobe and part of a
second. Glassy lobe margins are present at 49-53 cm and 106—108 cm.

ALTERATION: Slight to moderate. Most intensely altered around veins and at
the contact with Unit 17b. Qlivine is replaced by white carbonate and Fe-
oxyhydroxide. Unaltered olivine may be present away from veins. Vesicles are
filled with white carbonate.

VEINS/FRACTURES: Moderately veined. Randomly oriented veins are
<0.1-5 mm wide and filled with white carbonate, dark green clay, and Fe-
oxyhydroxide. Brown alteration halos, rich in Fe-oxyhydroxide, are present
around veins.

COMMENTS: Based on the presence of multiple lobes bounded by smooth
glassy surfaces, varioloitic texture near lobe margins, overall low vesicularity,
and distinct cubic jointing pattern of individual lobes, we interpret this unit to
be pillow lava.

(*)Vesicles are present adjacent and parallel to glassy margins in sparsely
vesicular zones ~1-2 cm wide.
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£ § s o 3 é o £ E Z 8 197-1203A-39R-4 (Section top: 650.85 mbsf)
S 32 5 $ S 48 g% s
2 232 8 38 8§82 5 2 8 , % UNIT17: BEDDED OLIVINE-PLAGIOCLASE-BASALT TUFF.
o o 8 2 2 T F © & o £g
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- N
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19 T S Piece 5.
10 N GENERAL DESCRIPTION: Planar bedded hyaloclastite tuff consisting of
_ QO% poorly to moderately vesicular olivine- and plagioclase-phyric clasts.
T 0000
h h COLOR: Grayish red (10R 4/2) and pale red (10R 6/2). Alternating beds of
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] 2 f 2 - 10- | °m and 20 cm.
— 12° ©
30 ] =z COMPONENTS:
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E sparsely olivine- and plagioclase-phyric.
1 5%—20%: Olivine and plagioclase crystals.
40 1 38 T 5%—20%: Poorly vesicular olivine phyric lava lithics.
7 8§
E E:f SEDIMENTARY TEXTURES: Fine grained, ash-sized particles.
11O :
50 7 SEDIMENTARY STRUCTURES: Planar bedding, mostly in Piece 2.
_ ~~—" Depositional contact at 14 cm dips at 12-16°.
T COMMENTS: (*)Clasts are poorly vesicular, angular and marked by straight
60 ] planar fracture surfaces whereas shards have splinter-like shapes. Clast
_ morphology is consistent with origin by quenched fragmentation when lava
b comes into contact with water.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-39R-5 (Section top: 652.16 mbsf)
UNIT 18: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-3D
CONTACTS:

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Plagioclase: 2-3 5 0.2 1-2  Euhedral to subhedral;
blocky

Olivine: <1 1 0.2 0.5 Euhedral to subhedral;
equant

GROUNDMASS: Aphanitic adjacent to glassy margins to fine-grained in lobe
interiors. Variolitic textures are present near glassy margins. Plagioclase and
clinopyroxene are present in the fine grained regions in an intergranular
texture.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular(*) <1 3 0.2 1 Irregular

COLOR: Medium gray (N5) in slightly altered regions. Light brown (5YR 6/4)
in moderately altered regions around veins.

STRUCTURE: Lobed. Glassy lobe margins are present at the bottom of Piece
1, and at the base of Piece 3A. Interlobe sediment is present between Piece 1
and Piece 3A.

ALTERATION: Slight to moderate. Most intensely altered around veins.
Olivine is replaced by white carbonate, Fe-oxyhydroxide and green clay
minerals. Vugs and vesicles are filled with white carbonate, Fe-oxyhydroxides,
and green clays.

VEINS/FRACTURES: Moderately veined. Randomly oriented veins are
<0.1-5 mm wide and filled with white carbonate, dark green clay, and Fe-
oxyhydroxide. Brown alteration halos, rich in Fe-oxyhydroxide, are present
around veins.

COMMENTS: Contact with interlobe sediments is present at the top of Piece
2.

(*)Vesicles are present (3%—5%) adjacent and parallel to glassy margins in
sparsely vesicular zones ~1-2 cm wide.



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo
Pl
=
g 2 5 s
2 = > 9%
| o =2 f.
s & 2 T Y 9.32& s
_g *g S %) = 'g o %Sgi 3
S & = 5 L 2 N £ Tw o S
b4 L n s o g’ 8 O T S50 =
e L T & 3§ & g 520 ® 0@
s ©§ 2 2 £ 2 & 238 52
em o6 O ®» T T 0O O>>0 ><
T Pmag
10
20 —
] 1A A
b 0]
30 @ |mp f9 | ¢ nv|s
40__
] L—_ v
1 1A
o] "I
. \%2
1 1B
4 DT mc |hyh [spv
60—_ G
] 2a A
70 ] ZBD/T :@mp fg | ¢ |spv|m
1 2c A
80 ~J 5
] mc Spv
1 2D
90 - TF—‘mag
] - )
1 2E
100 — T &
i o))
] @ (mp| fg s
1 2F
110 0
120 -{ 2G A
] G m |V
130
140 —

150 —

125

IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-39R-6 (Section top: 653.4 mbsf)
UNIT 18: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1A-2G
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: 3-5 4 0.5 1.5 Subhedral; prismatic
Olivine: <12 0.5 1 Subhedral

GROUNDMASS: Fine grained. Aphanitic adjacent to glassy margins.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 3 0.2 1 Round to irregular

COLOR: Medium gray (N5).

STRUCTURE: Lobed. Glassy margins are present at the bottom of Piece
2G, top of Piece 2D, bottom of Piece 2C, top of Piece 2A, and bottom of
Piece 1B (parts of at least three lobes are present in this section).

ALTERATION: Slight to moderate. Most intensely altered around veins, and
close to glassy margins. Olivine is replaced by Fe-oxyhydroxide, and
vesicles are filled with white carbonate, Fe-oxyhydroxides and green clays.

VEINS/FRACTURES: Moderately veined. Randomly oriented veins are
<0.1-4 mm wide and filled with white carbonate, dark green clay, and Fe-
oxyhydroxide. Brown alteration halos, rich in Fe-oxyhydroxide, are present
around veins.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-40R-1 (Section top: 656.2 mbsf)
UNIT 18: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1A-4
CONTACTS: None.

PHENOCRYSTS: %o Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Plagioclase: 3-5 3-4 0.5 1 Euhedral to
subhedral; blocky

Olivine: <1 2 0.5 0.5 Euhedral to subhedral

GROUNDMASS: Fine grained. Variolitic textures adjacent to glassy margins.

Plagioclase, clinopyroxene, and black oxides are present in an intergranular

texture in the fine grained regions.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 3-4 0.5 1 Round to
irregular

COLOR: Light gray (N6) to light brown (5YR 5/6) and dark yellowish orange
(10YR 6/6) in alteration halos adjacent to glassy margins and around veins.

STRUCTURE: Pillowed. Glassy margins are present at the top of Piece 1A
and at the bottom of Piece 4. This section represents an entire lobe.

ALTERATION: Slight to moderate. Most intensely altered around veins and
adjacent to glassy margins. Olivine is replaced by Fe-oxyhydroxide, and
vesicles are filled with white carbonate, Fe-oxyhydroxides and green clays.

VEINS/FRACTURES: Moderately veined. Randomly oriented veins are
<0.1-4 mm wide and filled with white carbonate, green clay, Fe-oxyhydroxide
and siderite(?). Brown alteration halos (1-5 mm wide), rich in Fe-
oxyhydroxide, are present around veins.

COMMENTS: Vesicle abundance increases near glassy margins. Some
unaltered olivines may be present away from veins.
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] G Jspv CONTACTS: Norne.
] 1A A m PHENOCRYSTS: % Grain Size (mm):
10 — Mode Max. Min. Avg. Shape/Habit
b v Plagioclase: 1-2 1.5 0.4 0.6 Euhedral to subhedral
] v blocky
i Fﬁ Olivine: <1 06 02 03 Euhedral; equant
20 - 1B A °
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b Plagioclase: 3-5 2 0.5 1 Euhedral to subhedral;
1 2 [HO0 o blocky
i Olivine: <1 1 0.5 0.7 Subhedral
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4 3 T GROUNDMASS: Fine grained. Variolitic textures adjacent to glassy margins.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-40R-4 (Section top: 659.72 mbsf)
UNIT 18:MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-10
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: 5 3 0.5 1 Euhedral to subhedral
Olivine: <1 1 0.5 0.7 Subhedral

GROUNDMASS: FIne grained. Mainly plagioclase laths are visible.
VESICLES: Nonvesicular.

COLOR: Medium gray (N5), except brownish gray (5YR 4/1) within 1 cm of
veins.

STRUCTURE: Pillowed. Numerous glassy rims, mostly dipping >70°, althougt
some dip ~30°. Glass is present in Pieces 1, 4, 5, 7, 8A, 8B, and 9B.

ALTERATION: Moderate to high. Most intensely altered within 1 cm of veins,
and close to glassy margins. Possible olivine is completely replaced by Fe-
oxyhydroxide. Plagioclase phenocrysts are slightly altered. Clots of
groundmass are hgihly altered to Fe-oxyhydroxide, while remainder is
moderately altered. Glass is slightly altered (parts look devitrified).

VEINS/FRACTURES: Moderate veining. Veins occur throughout the section
(except Piece 3), and are randomly oriented veins are <1-5 mm wide, and are
filled with white carbonate and dark greenish-gray clay. Brown alteration halos
(1-5 mm wide), rich in Fe-oxyhydroxide, are present near veins.

COMMENTS: Part of the same pillow pile as in Sections 40R-1 to 40R-3
above and 40-5 to 40R—6 below. Carbonate sediments occur between
adjoining glass pillow rims in Pieces 1, 4, 7, and 8.

Completely altered olivine microphenocrysts are present that have a similar
size to the length of the groundmass plagioclase laths in the fine-grained
regions.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-40R-5 (Section top: 661.22 mbsf)
UNIT 18: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1-10
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: 1-4 8 0.8 1.5 Subhedral; blocky
Olivine: 1-2 0.8 0.3 0.5 Euhedral; equant
GROUNDMASS: Aphanitic and variolitic textured groundmass adjacent to

glassy margins. Composed of plagioclase, clinopyroxene, and black oxides
are present in an intergranular texture in the fine grained regions.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Round to
elongate

COLOR: Medium light gray (N6) to light brown (5YR 5/6) and dark yellowish
orange (10YR 6/6) in alteration halos and around veins.

STRUCTURE: Pillowed. Glassy margins are present in Pieces 2A, 3, and 4.

ALTERATION: Slight to moderate. Most intensely altered around veins, and
adjacent to glassy margins. Olivine is replaced by Fe-oxyhydroxide adjacent
to veins and dark green clay elsewhere. Vesicles are filled with white
carbonate and dark green clays.

VEINS/FRACTURES: Moderately veined. Randomly oriented veins are
<0.1-4 mm wide and are filled with white carbonate, green clay, Fe-
oxyhydroxide and siderite(?). Brown alteration halos (1-8 mm wide), rich in
Fe-oxyhydroxide, are present around veins.

COMMENTS: Olivine is a microphenocryst phase and unaltered crystals may
be present away from veins.

Amount of plagioclase phenocrysts increases down the section: 1%—2% in
Pieces 1 and 2; 3%—4% in Piece 10.

(*)Vesicle are present in 1-4 cm zones adjacent to and concentric with the
glassy margins.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-40R-6 (Section top: 662.72 mbsf)
UNIT 18: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.
Pieces: 1
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Plagioclase: 3-5 2 0.5 1 Subhedral, prismatic
Olivine: <1 0.5 0.2 0.4 Subhedral
GROUNDMASS: ()
VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape

Round

COLOR: Light gray (N5).
STRUCTURE: (*)
ALTERATION: Moderate to high. Most intensely altered within 1 cm of veins.
Olivine is completely replaced by Fe-oxyhydroxide, and vesicles are filled with
white carbonate, Fe oxyhydroxides and green clays.
VEINS/FRACTURES: Veins occur throughout the section, and the pieces
have fractured along them. Veins are filled with white carbonate, green clay,

Fe-oxyhydroxide.

COMMENTS: (*)This is a highly fragmented piece of the same pillow basalt
material as in Section 40R-5. No glass is present.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-41R-1 (Section top: 665.9 mbsf)
UNIT 18: MODERATELY PLAGIOCLASE-OLIVINE-PHYRIC BASALT.

Piece Number
\/\,\ Q Graphic

Representation

—> Orientation
Shipboard Studies
Phenocrysts (%)
Grain Size
Groundmass Crystallinity
Vesiculation/
Vesicle Structure
Degree of Alteration

<

Alteration color

Veins

Pieces: 1

(o]
o 3
|

CONTACTS: None observed. The boundary between Units 18 and 19 is
inferred to be between Pieces 1 and 2A at 4 cm.

PHENOCRYSTS: % Grain Size (mm):

% Mode Max. Min. Avg. Shape/Habit
Plagioclase: 3-4 3 0.5 1 Subhedral; blocky
Olivine: 1-2 1 0.3 0.4 Euhedral to subhedral;
hp | fg hiv equant
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18t| Lithologic Unit/Lobe
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GROUNDMASS: Fine grained. Plagioclase, clinopyroxene, and black oxides

Pmag are present in a subvariolitic texture.

VESICLES: Nonvesicular.

w
o

mc | hyh
¢ é v COLOR: Medium dark gray (N4) to pale brown (5YR 5/2) where moderately
altered.

2B

mc |hyh STRUCTURE: Massive. This is a small piece that is indistinguishable from the
pillowed basalts of Unit 18 in Core 40R, but it does not contain glassy margins
or grain size variations.

N
o

ALTERATION: Slight. Olivine phenocrysts are altered to Fe-oxyhydroxide. A
3-5 mm rim rich in Fe-oxyhydroxide is present on this piece.

¢ VEINS/FRACTURES: None.
hp | fg hiv %

6]
o

4A

19b

COMMENTS: Unaltered olivine crystals may be present. Olivine is a
microphenocryst phase.

[o2]
o

Pmag

UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE-PHYRIC BASALT.
Pmag Pieces: 2A-5C

CONTACTS: None observed. The boundary between Units 18 and 19 is
inferred to be between Pieces 1 and 2A at 4 cm.

~
o

4B

me | hyh PHENOCRYSTS: % Grain Size (mm):

G Mode  Max. Min. Avg. Shape/Habit

8 G Plagioclase: 6-8 4 05 15  Subhedral; blocky
mc | hyh Olivine: 6-8 2 0.5 0.8 Euhedral; equant

o]
o

©
o

v GROUNDMASS: Fine grained. May contain quenched olivine needles.
. Plagioclase, defines a subvariolitic texture that grades to variolitic adjacent to
hp | fg hiv the glassy margins.

4C

_)
19¢c

100 VESICLES: % Size (mm):
mc | hyh Mode Max. Min. Avg. Shape
v Highly
vesicular 10-15 15 0.5 2 Round, elongate, irregular

o ©

110 mc |hyh COLOR: Variable. White, light brownish gray (5YR 6/1), dark yellowish orange

I (10YR 6/6), dark greenish gray (5G 4/1).
5A

¢ STRUCTURE: Pillowed. Altered glassy margins are present in Pieces 2A, 2B,
3, 4A, 4B, 4C, and 5.

120 hp | fg hiv

19d

ALTERATION: High. Color reflects alteration. Dark green clay, Fe-

¢ v oxyhydroxide, and white carbonate are the main secondary minerals. Olivine
is completely altered to Fe-oxyhydroxide and plagioclase is partially altered to

glreen clay. Vesicles are filled with white carbonate or lined with dark green

clay.

5B
130

5C f Pmag VEINS/FRACTURES: Sparsely veined. Randomly oriented veins, <0.1-6 mm
Pmag wide, are filled with white carbonate and dark green clay.

140

COMMENTS: The top of Piece 2A contains the largest vesicles (4-15 mm) in

a zone from 5-14 cm. The remainder of the core section is highly vesicular,

but the vesicles are smaller (0.5-4 mm). Pipe vesicles are present in Piece 4C

150 between 97-100 cm. Olivine and plagioclase phenocrysts are present in the
altered glassy margins.
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2
<
o < c
e 8 _ 2 % IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 § S TS O 23 &
2 £ % 54§, 8522 8 197-1203A-41R-2 (Section top: 667.34 mbsf)
2 ¢35 % 5556 553% .8
@ g0 ¢ S % e ¢ £ 35 2 ow UNITIS: MODERATELY OLIVINE-PLAGIOCLASE-PHYRIC BASALT.
Q g & o o ® S O S o
@ [ = o S o =
Crg o (.')E% S ® 5 & 06 6 > g 8 g < Pieces: 1-6D
4 mov
] (> o CONTACTS: None.
i nv
11 ¢ hp|fg | ¢ h PHENOCRYSTS: % Grain Size (mm):
10 7 Mode Max. Min. Avg. Shape/Habit
| Plagioclase: 5-6 4 0.5 1.5 Euhedral to subhedral;
i 8 prismatic
20 — mov Olivine: 5-6 3 0.5 1.5 Euhedral to subhedral;
1 2 equant
B v
71 3 G GROUNDMASS: Fine grained. Plagioclase, clinopyroxene, and possibly
7 quenched olivine are present in a subvariolitic to variolitic texture.
30 — a nv | h
- VESICLES: % Size (mm):
4 3B G Mode Max. Min. Avg. Shape
] Highly
40 7 vesicular ~15 5 05 1.0 Roundto
1 4A ?D G irregular
50 ] Pmag COLOR: Gray (10YR 5/1).
4 4B T 3 hp | fg | ¢ |mov| m STRUCTURE: Pillowed. Devitrified glassy rims are present in Pieces 1, 3A,
b A\ 3B, 4A, 6A-6D.
60 ] ALTERATION: Moderate. Most intensely altered close to veins and glassy
B margins. Olivine phenocrysts are completely replaced by Fe-oxyhydroxides
] a T and carbonate. Vesicles are partially to completely filled with calcite.
7 —
0 4 b VEINS/FRACTURES: Moderately abundant throughout section, but especially
B // meg close to pillow margins. Randomly oriented, 0.5-10 mm thickness, filled with
] @ v calcite.
80 — 4D ¢ a nv | h . . . . .
- COMMENTS: Interpillow spaces are filled with recrystallized limestone,
E G calcite, and basalt fragments.
90 @ v
: Pmag
100 — § hp | fg mov| m
110 5 \ A
4 v
120 Pmag
7 )
190 1 o 9|4 o
] 6B 4 o G
4 E T 9—’ nv | h
1. % G v
4 eD fi A
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=
=
o © c
8 & & S IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 5 S =& O 55 5
= = [ = = .
2 s < e 5 ¢, &t § < 8 197-1203A-41R-3 (Section top: 668.85 mbsf)
=1 s = s Q = N £ ZT®n O g
i %g % % § § ‘2 -§ 33 @ » & UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE-PHYRIC BASALT.
o s & 2 d ® o0 BB D £ o
9 o = S g o 94 2
crg a 52 6 » 3 & o ¢ 2248 2% Pieces: 1-4F
] — Y
i -‘ G CONTACTS: None.
D
1 f © m PHENOCRYSTS: % Grain Size (mm):
10 —7 v ; :
b mc | hc Mode  Max. Min. Avg. Shape/Habit
1 2 @ v Plagioclase: 5-10 12 05 2 Euhedral to subhedral
b 3 Olivine: 5-10 3 0.5 1 Subhedral to euhedral
20 ] GROUNDMASS: Fine grained. Grades to aphanitic near glassy margins.
] v
1 3 ¢ VESICLES: % Size (mm):
N - Mode Max. Min. Avg. Shape
30 o | hp |[me | he m |y Highly
- - vesicular 20 2 <05 1 Round
b b COLOR: Brownish gray (10YR 5/1), except altered glass rims are dark
40 ] greenish-gray (5G 4/1).
i f} G STRUCTURE: Pillowed. Altered glass margins in all pieces except 4E.
50 7 G ALTERATION: Moderate. Olivine is completely replaced by Fe-oxyhydroxide.
4 G Approximately 50% of vesicles are filled with white carbonate, others are
- empty or thinly lined with gray green clays.
. / f \4
4A
60 N Pmag 3 |n he VEINS/FRACTURES: Moderately veined. Veins occur throughout the section
4 b — | P |me m and are <0.1-8 mm wide and filled with white carbonate.
| mag
] ) COMMENTS: Size and concentration of olivine and plagioclase phenocrysts
70 - G increase away from glass rims up to 10% of each in Piece 4F. Recrystallized
4 G limestone and alteration minerals fill interpillow voids in all pieces except
1 48 A Piece 4E.
807 4 |5 A G
] G
90
] 4 4 v
] mc | hc
100 —
- 4E @ ¢ \
4 PP
110 —_ g (o>} hp G m
—
i v
120 —- \%
1 4F
130 ) i R
140 - v
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2
=
) S c
2 8 _ o 02 IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 S 3 s & ¢) 2 g S
= - -~ O = ot .
2 s < e 5 g ° ﬁ 52 < 8 197-1203A-41R-4 (Section top: 670.35 mbsf)
E] 6 = 5 2 £ N EFH O s
i %@ % 3 § § (g g 3= @ » ® UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE-PHYRIC BASALT.
Q s & o & © b m O £ o
9 o ‘= S g 9 L
Crg o (.')E(]l:’ S ® 5 & 06 06 g g 8 g < Pieces: 1A-3C
] 1A q A x CONTACTS: None observed.
A —
118 |0 G PHENOCRYSTS: % Grain Size (mm):
10 7 G Mode Max. Min. Avg. Shape/Habit
4 Plagioclase: 6-8 3 0.5 1 Subhedral; blocky
- Olivine: 6-8 2 0.5 1 Euhedral; equant
20 ] GROUNDMASS: Fine grained with an intergranular texture.
1 oA T VESICLES: % Size (mm):
N Mode Max. Min. Avg. Shape
30 v Highly
E vesicular 10-15 7 05 2 Round,
4 elongate
40 @ |hp|fg | c m/h ) I . ;
i COLOR: Variable. Medium light gray (N6) to light gray (N5). Light brown (5YR
E 5/6) and dark yellowish orange (10YR 6/6) in more altered zones.
50 7 % STRUCTURE: Pillowed. Altered glassy margins are present at the bottom of
4 Piece 1B, the top of Piece 2A and the top of Piece 3A.
E Pmag
1 2B T ALTERATION: Moderate to high. Color reflects alteration. Dark green clay,
60 ] Pmag Fe-oxyhydroxide, and white carbonate are the main secondary minerals.
4 Olivine is completely altered to Fe oxyhydroxide and plagioclase is partially
B altered to green clay. Vesicles are filled with white carbonate or lined with dark
] 3 = G green clay.
7 —
0 4 ,/\) VEINS/FRACTURES: Sparsely veined. Randomly oriented veins, <0.1-6 mm
B wide, are filled with white carbonate and dark green clay.
] v
80 — / COMMENTS: Vesicles are elongated near the glassy margins.
- Contacts between lobes at 10 cm and 67 cm.
] 38 4
90
] ogu hp | fg | © m/h
100 — A
] N v
110
120 | 3 0
130
140 - Pmag
: Pmag
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| ™~
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. //
] G
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40__ Pmag
4 1B ¢
50 c
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| ™
60 —
i v
70 —
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80 —
] G h
90 —
T oo)mp G h
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100 —
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120__ Pmag
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130
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-41R-5 (Section top: 671.85 mbsf)
UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1A-1G

CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 5-7 4 1 1.5  Euhedral to subhedral,
prismatic
Olivine: 5-7 3 0.5 1 Euhedral to subhedral,
equant

GROUNDMASS: Fine grained, contains olivine and plagioclase.

VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape
Highly
vesicular ~15 5 05 1.0 Round to

irregular
COLOR: Gray (10YR 5/1).
STRUCTURE: Pillowed. Devitrified glassy margins occur on all pieces.
ALTERATION: Moderate. Most intensely altered close to veins and glassy
margins. Olivine phenocrysts are partially to completely replaced by Fe-
oxyhydroxides and carbonate. About 75% of vesicles are filled with calcite.

Glassy margins are completely devitrified.

VEINS/FRACTURES: Moderately veined. Randomly oriented, 0.5-6 mm
thickness, filled with calcite.

COMMENTS: Interpillow voids are filled with recrystallized limestone, massive
calcite and basalt fragments.
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2 8 _ 8 o= IGNEOUS ROCK VISUAL CORE DESCRIPTION
c kS] < 0 = o o
B S 2 =2 < © 28 =&
2 £ %2 54§, 852 8 197-1203A-41R-6 (Section top: 673.35 mbsf)
E] e 2 5§ & = N EF®DH O s
i '%g % 3 igm § ‘2 g 3= @ » ® UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE-PHYRIC BASALT.
Q a o 9 o B BB O £ o
9 o ‘= £ g 2 =
Cn(; _ o (O] EL‘B S ® 5 & 06 6 g g 8 g < Pieces: 1A-2B
] E/T v CONTACTS: None.
i | o
7 PHENOCRYSTS: % Grain Size (mm):
10 7 Mode Max. Min. Avg. Shape/Habit
4 mp Plagioclase: 5-10 6 0.5 2 Euhedral to subhedral
b Olivine: 5-10 3 0.5 1 Subhedral to euhedral
b v
20 7 / T GROUNDMASS: Fine grained. Grades to aphanitic near glassy margins.
1 1A
b VESICLES: % Size (mm):
N Mode Max. Min. Avg. Shape
30 7 Highly
I N vesicular 20 2 <05 1  Round
] g ho | § v COLOR: Brownish gray (10YR 5/1), except altered glassy margins are dark
40 7] \ —|"P |19 L greenish-gray (5G 4/1).
b STRUCTURE: Pillowed. Altered glassy margins on bottom of Piece 1B, top
50 7 Pmag and bottom of Piece 2A, and top of Piece 2B.
118 f ALTERATION: Moderate. Olivine is completely replaced by Fe-oxyhydroxide.
7 / mp v Approximately 50% of vesicles are filled with white carbonate, others are
60 a 1/ empty or thinly lined with gray green clays. Vesicles near glassy margins are
4 G generally not filled with secondary minerals.
] G VEINS/FRACTURES: Moderately veined. Veins occur throughout the section
70 — e v and are <0.1-4 mm wide and filled with white carbonate.
b COMMENTS: Size and concentration of olivine and plagioclase phenocrysts
] v increase away from glass rims up to 10% of each in Piece 1A.
80
] v
12 >/ A &
90 | - fo m
v/ V
100 —
- </ Pmag
110
1 (('pp
120 f@ G
] v
1 o8 Pmag o
2
130 . f 9 |hp | fg m
] \// v
140 . \
=] :
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-41R-7 (Section top: 674.82 mbsf)
UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE-PHYRIC BASALT.
Pieces: 1-2B
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: 5-10 4 0.5 2 Euhedral to subhedral
Olivine: 5-10 2 05 1 Subhedral to euhedral

GROUNDMASS: Fine grained. Grades to aphanitic near glassy margins.

VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape
Highly
vesicular 20 2 <05 1 Round

COLOR: Brownish gray (10YR 5/1), except altered glassy margins are dark
greenish-gray (5G 4/1).

STRUCTURE: Pillowed. Altered glassy margins on bottom of Piece 1, on Piece 2A,
and on top of Piece 2B.

ALTERATION: Moderate. Olivine is completely replaced by Fe-oxyhydroxide.
Approximately 50% of vesicles are filled with white carbonate, others are empty or
thinly lined with gray green clays. Vesicles near glassy margins are generally not
filled with secondary minerals.

VEINS/FRACTURES: Moderate. Veins occur throughout the section and are <0.1-4
mm wide and filled with white carbonate.

COMMENTS: Size and concentration of olivine and plagioclase phenocrysts
increase away from glassy margins up to 10% of each in Piece 1. Recrystallized
limestone and alteration minerals fill interpillow voids in Piece 2A.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-42R-1 (Section top: 675.5 mbsf)
UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE PHYRIC BASALT.
Pieces: 1A-1F
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: 7-12 4 0.2 1-2 Euhedral
Olivine: 5-7 3 0.5 1 Subhedral to euhedral

GROUNDMASS: Fine grained, comprising plagioclase, clinopyroxene and
olivine microphenocrysts.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
20-25 7 052 -8 Round

COLOR: Variable. Dominantly light gray (N6) with a greenish tint. A brownish
gray (10Y 5/3) alteration halo is present around veins.

STRUCTURE: Massive. Consists of highly vesicular and phyric interior of ~2
m thick lobe’.

ALTERATION: Moderate to strong; olivine is completely altered to white (N9)
carbonate (magnesite) or rusty brown carbonate (siderite?) near veins.
Vesicles are filled by carbonate and/or talc.

VEINS/FRACTURES: Dispersed 1-3 mm wide veins (one 8 mm in width) are
present throughout, filled with carbonate.

COMMENTS: Vesicles are evenly distributed throughout. Larger vesicles >3
mm often show evidence of growth by coalescence. Smaller vesicles (<2 mm)
are spherical and well-rounded.

TInterpreted as a pahoehoe lobe.



CORE DESCRIPTIONS

VISUAL CORE DESCRIPTIONS, SITE 1203

Core Photo

(e}
o 3
|

o) ~ )] (62} » w n -
o o o o o o o o

©
o

100

—_
Y
o

120

130

140

150

Piece Number

1B

1C

2A

2B

2C

Pl
=
© c
o 2 B S
L 9 = > (S
5 5T = = O 2 5
= ‘A c 0w =9 = °
EC%D%@,@_ng ©
S & £ 9 > N £ %E® © c
29 T 3 8’8&7)'0%030.) 2
§2 & £ § € £ 520 2 o@
T © 2 2 0 8 o ow O £ 0o
0 = < = £ = = 00 O o=
S O w IO o 6 O >> 0 ><
Pmag5
mc | he [ps
¢ 1_hp hiv | h
G
\ G v
s
[e2)
e}
me | he v 5
hiv \n
3 |n
I A T
i
fg | c n
9 ©
b=
mov 1
Ve T
mc | hc
G | PY
7{ G
%
| o
— W
A >y : &
Pmag | | NP |mC|hc fhiv | h -
l\_,J G
) G
T Shpmchdchth
é |

140

IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-42R-2 (Section top: 677.0 mbsf)
UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE PHYRIC BASALT.
Pieces: 1A-2C
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: 10 4 0.3 1-2 Euhedral
Olivine: 7-15 3 0.5 1.5 Subhedral to
euhedral

GROUNDMASS: Microcrystalline to fine grained comprising plagioclase,
clinopyroxene and groundmass-sized olivine microphenocrysts.

VESICLES™: % Size (mm):
Mode Max. Min. Avg. Shape
20-25 8 <1 1.5 Round

COLOR: Light gray (N6) and brownish gray (10Y 5/3) in more altered
intervals.

STRUCTURE: Highly vesicular basalt lava lobes bounded by smooth glassy
upper and lower surfaces 30-60 cm thick2. Three lobe contacts are present
in this section, at ~13 cm, 78 cm and 108 cm.

ALTERATION: Moderate to strong; olivine is completely altered to white (N4)
carbonate (magnesite?) or rusty brown carbonate (siderite?) near veins.
Vesicles are filled by carbonate and/or talc.

VEINS/FRACTURES: Dispersed 1-3 mm wide veins are present throughout,
filled by carbonate. Wider (3-8 mm) veins occur in Pieces 2B and 2C (120-
140 cm) and are filled by carbonate.

COMMENTS:

Small pipe vesicles occur at base of Lobes 19t (at ~10 cm) and 19u (at 77
cm) and small vesicles occur in Lobe 19u at 60-66 cm.

1 Coalesced vesicles occur but are rare.

2 These are pahoehoe lobes, typically sponge-like in form.
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2
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2 8 _ 2 o2 IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 s 3 s & 5 335 s
= = ~ O = ot -
2 - ¢ 5 ¢ ° ﬁ §2 < 8 197-1203A-42R-3 (Section top: 678.4 mbsf)
S 6 = 5 2 £ N EFH O s
< ;_—‘-; g € 8 ‘_g” s 2 238 8 »& UNIT19: MODERATELY OLIVINE-PLAGIOCLASE PHYRIC BASALT.
Q g & o o T b m O £ o
9 o = = g Q9 =
o a S5 6 » 3 & & 6328 2% Pieces: 1A-6E
1 1a Q A CONTACTS: None.
] he PHENOCRYSTS: % Grain Size (mm):
10 -4 1B T Mode  Max. Min. Avg. Shape/Habit
b o Plagioclase: 7 4 0.3 1 Euhedral
7 5 . »| Olivine: 10-15 9 0.5 1.5 Subhedral to euhedral
7 hp | mc hiv| h |v =
20 - 2A Q ¢ - | GROUNDMASS: Microcrystalline to fine grained comprising plagioclase,
- clinopyroxene and possibly groundmass-sized olivine microphenocrysts.
i ®
1% D ¢ VESICLES': % Size (mm):
7 Mode  Max. Min. Avg. Shape
30 - 2¢ |C ) = 2025 3 <05 1 Round
] 3a CD A
7 COLOR: Light gray (N6) and brownish gray (10Y 5/3) in more altered areas.
40
]38 f STRUCTURE: Highly vesicular basalt lava lobes bounded by smooth glassy
4 | upperand lower surfaces 35-70 cm thick2. Three lobe contacts are present in
4 3C D T x . w| this section; at 34 cm (Piece 3A,; inferred); at 70 cm (Piece 6A) and 187 cm
50 — 2 |heme | he |AVI h |v 5| (Piece 6E).
141C> T
15 ALTERATION: Moderate to strong; olivine is completely altered to white (N4)
i Q carbonate (magnesite?) or rusty brown carbonate (siderite?) near veins.
60 — ‘o Vesicles are filled by carbonate and/or talc.
] 6A G VEINS/FRACTURES: Dispersed 1-3 mm veins are present throughout, filled
i T @ v | by carbonate. The unitis strongly veined from 0-66 cm, consisting of 10 mm
70 - P! wide carbonate veins.
] = 2
b . COMMENTS:
] € 1 Small pipe vesicles occur at Lobe 19x (128-136 ¢cm), up to 10 mm long and
80 — 3 mm wide.
] 2 These are pahoehoe lobes, typically sponge-like in morphology.
90 —
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g 8 _ 5 02 IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 5 3 s & S 35 =
= = ~ O = - -
2 g < & 5 g ° @53 < 8 197-1203A-42R-4 (Section top: 679.78 mbsf)
S 6 2 5§ €& = N EJ®OH DO s
= 2 g &£ g 8 8 2 2328 ,% UNIT19: MODERATELY OLIVINE-PLAGIOCLASE PHYRIC BASALT.
8 85 2 2 £ 2 5 233382 58
cm o & O w O o & & >> 0 >< Pieces: 1A-1l
4 CONTACTS: None.
7 hyh PHENOCRYSTS: % Grain Size (mm):
10 A Mode Max. Min. Avg. Shape/Habit
4 T — Plagioclase: 7-10 6 0.3 2 Euhedral
b Y Olivine: 7-15 4 0.5 1.5 Subhedral to euhedral
20 ] (':\l) ho (e hiv % GROUNDMASS: Microcrystalline to fine grained comprising plagioclase,
- 2 |P § clinopyroxene and olivine microphenocrysts.
] & hc VESICLES! : % Size (mm):
30 4 I Mode Max. Min. Avg. Shape
E 20-25 5 <05 1 Round
118 A
40 7 Prag COLOR: Brownish gray (10Y 5/3).
7 G pv
b (gj G STRUCTURE: Highly vesicular basalt lava lobes bounded by smooth glassy
50 7 upper and lower surfaces?2. Four lobe contacts are present in this section; at 0
4 cm (Piece 1A); 45 cm (Piece 1B) 88 cm (Pieces 1D and 1E) and at 110 cm
g hyh v (Pieces 1F and 1G).
60 N l ALTERATION: Moderate to strong. Olivine is completely altered to white (N4)
1 1C T o »| carbonate (magnesite?) or rusty brown carbonate (siderite?) near veins.
4 D i i i
] 8 hp | me hiv 9 Vesicles are filled by white carbonate.
4 — —
70 - hc VEINS/FRACTURES: Dispersed 1-6 mm wide carbonate filled veins occur
- sporadically throughout.
] Pmag COMMENTS:
80 - 1 Concentrated near center of lobe. Larger vesicles are 3-5 mm, irregular in
4 1D f — shape and show evidence of growth by coalescence.
B )
] — g pv|v 2 These are pahoehoe lobes, typically sponge-like in morphology.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-42R-5 (Section top: 681.19 mbsf)
UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE PHYRIC BASALT.
Pieces: 1A-2C
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: 5-7 13 0.3 1.5 Euhedral
Olivine: 7-15 3 0.5 1 Subhedral to euhedral

GROUNDMASS: Microcrystalline to fine grained with plagioclase,
clinopyroxene and groundmass-sized olivine microphenocrysts.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
20 5 <05 23 Round

COLOR: Gray (6N) to brownish gray (10Y 5/3).

STRUCTURE: Highly vesicular basalt lava lobes bounded by smooth glassy
upper and lower surfaces’. Two lobe contacts are present in this section; at
70 cm (Piece 1C); 83 cm (Piece 1D)2. This section features a 13 cm thick toe
(see comments below) and portions of two lobes, 100 cm and >70 cm thick.
The toe rests in a groove formed by a small inflation cleft.

ALTERATION: Moderate to strong. Olivine is completely altered to white (N4)
carbonate (magnesite?) or rusty brown carbonate (siderite?) near veins.
Vesicles are filled by carbonate and/or talc.

VEINS/FRACTURES: Dispersed 1-6 mm wide carbonate filled veins occur
sporadically throughout.

COMMENTS:
1 These are pahoehoe lobes, typically sponge-like in morphology.

197-1203A-42R-5

Carbonate-filled
segregation vesicles (1-3mm long)

Glassy selvage

Unit 19, Lobead | 4 © o 5

Carbonate-filled vesicles (< Tmm)

Unit 19, Lobe ae - Small inflation cleft/crack
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-43R-1 (Section top: 685.1 mbsf)
UNIT 19: MODERATELY OLIVINE-PLAGIOCLASE PHYRIC BASALT.
Pieces: 1-6

CONTACTS: None observed. Contact between Unit 19 and Unit 20 inferred to
be at 46 cm.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: 6-8 13 1 2 Subhedral
Olivine: 5-7 3 1 1 Equant

GROUNDMASS: Fine grained and holocrystalline, comprised of plagioclase,
clinopyroxene and groundmass-sized olivine microphenocrysts.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Highly

vesicular 15-25 <10 <1 2 Round

COLOR: Brownish gray (10Y 5/3) to pale yellowish brown (10YR6/2) on more
altered margins.

STRUCTURE: Poor core recovery. Consists of loose 1-4 cm fragments.

ALTERATION: Moderate to strong. Olivine is usually altered to rusty brown
carbonate (siderite?). Vesicles are filled by carbonate.

VEINS/FRACTURES: Sparsely veined. A 5 mm wide carbonate vein is
present in Piece 1 (1-7 cm).

UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 7-14

CONTACTS: None observed. Contact between Unit 19 and Unit 20 inferred to
be at 46 cm.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 13 1 2 Subhedral
Olivine: 5-7 3 1 1 Equant

GROUNDMASS: Fine grained with plagioclase, clinopyroxene and
groundmass-sized olivine microphenocrysts.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Variable 1-25 <10 <1 2 Round

COLOR: Brownish gray (10Y 5/3) to pale yellowish brown (10YR 6/2) on more
altered margins.

STRUCTURE: Poor core recovery. Consists of loose 1-4 cm fragments.

ALTERATION: Moderate to strong. Olivine is usually altered to rusty brown
carbonate (siderite?). Vesicles are filled by carbonate.

VEINS/FRACTURES: Sparsely veined. Carbonate filled veins are present in
Pieces 11 (5 mm wide) and 10 (2 mm wide).
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-44R-1 (Section top: 694.7 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-5E
CONTACTS: None.
PHENOCRYSTS: Y% Grain Size (mm):
T Mode Max. Min. Avg. Shape/Habit

Plagioclase: <<1 ~1 Euhedral
v Olivine: 7-9 1 <0.3 05 Euhedral

(o]

o 3

|
Piece Number
Orientation
Shipboard Studies
Lithologic Unit/Lobe
Phenocrysts (%)
Grain Size
Groundmass Crystallinity
Vrsiculation/
Vesicle Structure
Degree of Alteration
Veins
Alteration color

—_

\S]

BDD: (10010 e

_
o

GROUNDMASS: Microcrystalline to fine grained, consisting of plagioclase and
interstitial clinopyroxene. The texture varies from variolitic near lobe margins
(5-10 cm thick) to intergranular in lobe interiors. Segregation material is crypto
to microcrystalline and hypohyaline, and contains olivine phenocrysts.

v VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
mp| fg | c v <1-10 2 <0.3 0.5  Spherical

N
o

w
o

Pmag

5A COLOR: Variable; brownish gray (5YR 4/4) to light gray in interior of lobes to

dark greenish gray (5G 4/1) in glassy selvages at lobe margins.

N
o

STRUCTURE: Lobed, with horizontal to vertical lobe contacts, marked by 0.5-
hyh h |V 1 cm wide glassy selvages from 44-67 cm (Pieces 5A-5D, sketch below).
G Interval consists of 10-80 cm wide lobes bounded by smooth glassy surfaces?2.

5B

6]
o

T hyh [MOV ALTERATION: Moderate to strong. Glassy selvages are strongly altered but
Y contain mm to cm wide domains of unaltered glass; generally alteration
G decreases towards lobe interiors. Olivine is usually altered to rusty brown
hyh m lsyRaa carbonate (siderite?). Vesicles are filled by carbonate.

5C

[o2]
o

VEINS/FRACTURES: Strongly veined. Lobe interiors are characterized by

G |mov| h randomly oriented <1-2 cm wide calcite veins that appear to follow cooling
hyh joints. Larger (2-5 mm) carbonate veins at lobe margins occasionally
penetrate lobes along cooling joints. These veins contain dispersed angular
glass fragments derived from adjacent glassy selvagess.

COMMENTS:

1The lava is generally nonvesicular to poorly vesicular, with 0.5-1 cm wide

. microvesicular (<1 mm) regions immediately inside the glassy lobe margins on

5D T hiv SYR4/4)  all sides. This zone also features 1-2 mm thick and ~25 mm long pipe vesicles
or small vesicle cylinders, filled with micro to finely vesicular segregated

m material. In lower half of Lobe 20b (112-132 cm) are trains of 2-5 mm wide

and 5-12 mm long vesicle cylinders (filled with micro to finely vesicular

laminated material). One such vesicle cylinder connects to an irregular 15 cm

long pod of finely vesicular segregation material, in the upper middle of lobe.

The vesicularity of this pod varies from 25%-40%, with individual vesicles <3

mm in size.

~
o

o]
o

©
o

mp|fg | c 2 Low vesicularity suggests subdued vesiculation and possibly lava
emplacement into shallow water. The distribution of segregation structures
shows that lava inflation was important during emplacement.

100

20b

hvs v

L

3 These glass fragments appear to have been caused by vein-induced
fragmentation.

—
—_
o

vC

Lobe 20a

120 43cm

Angular glass fragments Glassy selvage

h embedded by carbonate vein-fill

Microvesicular band with dispersed

130 1-3mm segregation vesicles

Edge of a small lobe
Pmag
mov \

Glassy selvage

Microvesicular zone with
1-3mm segregation vesicles
70cm

sV Angular glass fragments
\_/ embedded by carbonate vein-fill

140

Lobe 20b

150
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-44R-2 (Section top: 696.13 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-1G
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <<1 ~1 Euhedral
Olivine: 7-9 1 <0.3 0.5 Euhedral

GROUNDMASS: Microcrystalline to fine grained, consisting of plagioclase and
interstitial clinopyroxene. The texture varies from variolitic near lobe margins
(5-10 cm thick) to intergranular in lobe interiors. Segregation material is crypto
to microcrystalline and hypohyaline, containing olivine phenocrysts.

VESICLES': % Size (mm):
Mode Max. Min. Avg. Shape
<1-10 2 <03 0.5 Round

COLOR: Variable. Brownish gray (5YR 4/4) to light gray in interior of lobes to
dark greenish gray (5G 4/1) in glassy lobe margins.

STRUCTURE: Lobed. Glassy lobe margins at 7-10 cm (Piece 1A); 45 cm
(Pieces 1C-1D); 78 cm (Pieces 1D-1E); at 99 cm (Pieces 1F-1G). This section
consists of 20-45 cm wide lobes2.

ALTERATION: Moderate to strong. Glassy lobe margins are strongly altered
but contain mm to cm wide domains of unaltered glass; generally alteration
decreases towards lobe interiors. Olivine is usually altered to carbonate and/or
Fe-oxyhydroxide. Vesicles are filled with carbonate.

VEINS/FRACTURES: Strongly veined. Lobe interiors are characterized by
randomly oriented <1-2 cm wide carbonate veins that appear to follow cooling
joints.

COMMENTS:

TMicrovesicular 1 cm thick zone occurs just inside glassy lobe margins (both
tops and bases) with small (<1-2 mm wide; 5-20 mm long) pipe vesicles
extending into the lobe interior. These typically contain segregation material.
The lobe interiors contain irregular 1-3 mm wide and 1-4 cm long vesicle
cylinders and irregular cm-sized pods of segregated material. These
structures usually occur in the lower to upper middle parts of lobes.

2 Low vesicularity of lava indicates the occurrence of subdued degassing upon
emplacement (pillow lava). Occurrence and distribution of segregation
structures indicates that lava inflation was an important process during lava
emplacement.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-44R-3 (Section top: 697.63 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-1l'
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <<1 ~1 Euhedral
Olivine: 7-9 1 <0.3 0.5  Euhedral

GROUNDMASS: Microcrystalline to fine grained, consisting of plagioclase
and interstitial clinopyroxene. The texture varies from variolitic near lobe
margins (5-10 cm thick) to intergranular in lobe interiors. Segregation material
is hypohyaline, cryptocrystalline to microcrystalline, and contains olivine
phenocrysts.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
<1-10 2 <03 05 Round

COLOR: Variable; brownish gray (5YR 4/4) to light gray in interior of lobes to
dark greenish gray (5G 4/1) in glassy selvages at lobe margins.

STRUCTURE: Section represents interior of Lobe 20f2, which is ~200 cm
thick. It features two distinct horizontal vesicle sheets at 8-11 cm and 73-76
cm. Small vesicle cylinders (58 mm wide) link to base of each sheet.

ALTERATION: Moderate to strong. Glassy lobe margins are strongly altered
but contain mm to cm wide domains of unaltered glass; generally alteration
decreases towards lobe interiors. Olivine is usually altered to carbonate
and/or Fe-oxyhydroxide. Vesicles are filled with carbonate.

VEINS/FRACTURES: Strongly veined. Lobe interiors are characterized by
randomly oriented <1-2 cm wide carbonate veins that appear to follow cooling
joints.

COMMENTS:
1Lobe 20f represents interior of lobe.

2 This lobe shows arrangement of segregation structures that is very similar to
that found in inflated pahoehoe lavas. The nonvesicular nature of the lobe and
its associated lobes suggest subdued exsolution of gases during
emplacement and is therefore suggestive of arrestive degassing by advance
into water (i.e., pillow lavas).
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-44R-4 (Section top: 698.97 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-10B
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <<1 <1 Euhedral
Olivine: 7-9 1 <0.3 0.5 Euhedral

GROUNDMASS: Microcrystalline to fine grained, consisting of plagioclase and
interstitial clinopyroxene. The texture varies from variolitic near lobe margins
(5-10 cm thick) to intergranular in lobe interiors. Segregation material is
hypohyaline, cryptocrystalline to microcrystalline, and contains olivine
phenocrysts.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
<1-10 2 <03 05 Round

COLOR: Variable. Brownish gray (5YR 4/4) to light gray in interior of lobes to
dark greenish gray (5G 4/1) in glassy lobe margins.

STRUCTURE: Lobed. Lobe contacts at 22 cm (Piece 1A); at 30 cm (Piece
3A); at 80 cm (Pieces 5A and 6A); at 88 cm (Piece 7B) and at 148 cm (Pieces
10A and 10B). Interval consists of 17-55 cm thick lobes, with pipe vesicles and
small vesicle cylinders in lower parts of lobes. Between 22-30 cm (Piece 2A)
is a small lobe (toe).

ALTERATION: Moderate to strong. Glassy lobe margins are strongly altered
but contain mm to cm wide domains of unaltered glass; generally alteration
decreases towards lobe interiors. Olivine is usually altered to carbonate and/or
Fe-oxyhydroxide. Vesicles are filled with carbonate.

VEINS/FRACTURES: Strongly veined. Lobe interiors are characterized by
randomly oriented <1-2 cm wide carbonate veins that appear to follow cooling
joints.

COMMENTS: Small pillow lobes with segregation structures are well
preserved in the lower half of Lobes 20g and 20h.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-44R-5 (Section top: 700.47 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-7C
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <<1 ~1 Euhedral
Olivine: 7-9 1 <0.3 0.5 Euhedral

GROUNDMASS: Microcrystalline to fine grained, consisting of plagioclase and
interstitial clinopyroxene. The texture varies from variolitic near lobe margins
(5-10 cm thick) to intergranular in lobe interiors. Segregation material is
hypohyaline, cryptocrystalline to microcrystalline, and contains olivine
phenocrysts.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
<1-10 2 <03 0.5 Spherical

COLOR: Variable; brownish gray (5YR 4/4) to light gray in interior of lobes to
dark greenish gray (5G 4/1) in glassy lobe margins.

STRUCTURE: Lobed. Glassy lobe margins at 39 cm (Pieces 1B and 2A); 61
cm (Pieces 4-5); at 86 cm (Pieces 5A-6A). Interval consists of 20-40 cm thick
lobes, however Lobe 20m is 70 cm thick. Lobes feature well developed
segregation structures, pipe vesicles at lobe bases and small vesicle cylinders
in lower half of lobes. Irregular segregation structures are present in the upper
part of the lobes.

ALTERATION: Moderate to strong. Glassy lobe margins are strongly altered
but contain mm to cm wide domains of unaltered glass; generally alteration
decreases towards lobe interiors. Olivine is usually altered to carbonate and/or
Fe-oxyhydroxide. Vesicles are filled with carbonate.

VEINS/FRACTURES: Strongly veined. Lobe interiors are characterized by
randomly oriented <1-2 cm wide carbonate veins that appear to follow cooling
joints. Larger (2-5 mm) carbonate veins at lobe boundaries occasionally
penetrate lobes along cooling joints. These veins contain dispersed angular
glass fragments derived from adjacent glassy lobe margins.

COMMENTS:
Small pillow lobes with segregation structures are well preserved in Lobes 20j,
20l and 20m.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-44R-6 (Section top: 701.93 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-4A
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <<1 ~1 Euhedral
Olivine: 7-9 1 <0.3 0.5 Euhedral

GROUNDMASS: Microcrystalline to fine grained, consisting of plagioclase and
interstitial clinopyroxene. The texture varies from variolitic near lobe margins
(5-10 cm thick) to intergranular in lobe interiors. Segregation material is
hypohyaline, cryptocrystalline to microcrystalline, and contains olivine
phenocrysts.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
<1-10 2 <03 0.5 Spherical

COLOR: Variable. Brownish gray (5YR 4/4) to light gray in interior of lobes to
dark greenish gray (5G 4/1) in glassy lobe margins.

STRUCTURE: Lobed. Consists of the base and upper part of Lobe 20m (>50
cm thick); bottom of the lobe is not in section.

ALTERATION: Moderate to strong. Glassy lobe margins are strongly altered
but contain mm to cm wide domains of unaltered glass; generally alteration
decreases towards lobe interiors. Olivine is usually altered to carbonate and/or
Fe-oxyhydroxide. Vesicles are filled with carbonate.

VEINS/FRACTURES: Strongly veined. Lobe interiors are characterized by
randomly oriented <1-2 cm wide carbonate veins that appear to follow cooling
joints. Larger (2-5 mm) carbonate veins at lobe boundaries occasionally
penetrate lobes along cooling joints. These veins contain dispersed angular
glass fragments derived from adjacent glassy lobe margins.

COMMENTS:
Small pillow lobes with segregation structures are well preserved in Lobes
20m and 20n.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-45R-1 (Section top: 703.1 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-4
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 15 Euhedral laths
Olivine: 6-8 1.5 0.2 0.4 Euhedral; equant

GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to
intergranular texture.

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-10 100 0.1 5 Irregular

COLOR: Variable. Medium light gray (N6), dark yellowish brown (10YR 4/2),
pale red (10R 6/2), dark greenish gray (altered glassy lobe margins, 5G 4/1).

STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 4, 5, 6A, and
9A-9C).

ALTERATION: Moderate. Complete in the glassy lobe margins. Fe-
oxyhydroxide is pervasive in alteration halos adjacent to glassy margins and
around veins (up to 8 cm wide). Similar alteration haloes are present around
vesicle cylinders, though these are narrower. Glassy margins are altered to
dark green clay and Fe-oxyhydroxide. Mesostasis in fine grained regions is
replaced with white carbonate (adjacent to veins) and dark green blue clay.
Vesicles are filled with white carbonate and occasionally are lined with dark
green blue clay. Olivine phenocrysts are completely replaced by white
carbonate and/or Fe-oxyhydroxide.

VEINS/FRACTURES: Sparsely (Pieces 2, 5, 6A, 6C, 6D, 8, and 9A) to
moderately (Pieces 1, 3, 4, 6B, 7A, 7B, 9B, and 9C) veined. Veins are
randomly oriented, <0.1-22 mm wide, and filled with white carbonate and Fe-
oxyhydroxide. Voids are present in several of the larger veins. Large area on
the edge of the core in Piece 6B (52-58 cm) is composed of vein material.

COMMENTS: (*)Largest vesicles are long, ~0.5 cm wide vesicle cylinders
present in the interior of lobes. A 2-4 cm zone adjacent to the glassy margins
is moderately vesicular. The lobe interiors are generally nonvesicular, except
for the vesicle cylinders. Vesicle cylinders are present in Pieces 6A (38-41
cm), 7B (98-105 cm), 8 (108-110 cm) and 9A (111-113 cm).

Vesicle patterns and morphologies suggest this core section is part of a
subaerial pahoehoe flow that could have flowed into water.

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Piece 4).
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-45R-2 (Section top: 704.6 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-4
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: <1 4 0.5 1 Subhedral laths
Olivine: 5-8 1 0.2 0.4 Euhedral; equant

GROUNDMASS: Aphanitic at glassy margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to
intergranular texture.

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-20 130 1 4 Irregular

COLOR: Variable. Medium dark gray (N4), pale brown (5YR 5/2), dusky blue
green (altered glassy lobe margins, 5BG 3/2).

STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 1A-1C, 2B,
2C, 2E, and 3A).

ALTERATION: Moderate. Complete in the glassy lobe margins. Fe-
oxyhydroxide is pervasive in alteration halos adjacent to glassy margins and
around veins (up to 8 cm wide). Similar alteration haloes are present around
vesicle cylinders, though these are narrower. Glassy lobe margins are
replaced by dark green clay. Mesostasis in fine grained regions is replaced
with white carbonate (adjacent to veins) and dark green blue clay. Vesicles
are filled with white carbonate and occasionally are lined with dark green blue
clay. Olivine phenocrysts are completely replaced by white carbonate and/or
Fe-oxyhydroxide.

VEINS/FRACTURES: Moderately veined at glassy lobe margins, sparsely
veined elsewhere. Veins are randomly oriented, <0.1-20 mm wide, and filled
with white carbonate and Fe oxyhydroxide.

COMMENTS: (*)Largest vesicles are long, ~0.5 cm wide vesicle cylinders
present in the interior of lobes. A 2-4 cm zone adjacent to the glassy lobe
margins is moderately vesicular. The lobe interiors are generally nonvesicular,
except for the vesicle cylinders. Vesicle cylinders are present in Pieces 2A
(56-60 cm) and 2C-2D (93-106 cm).

Vesicle patterns and morphologies suggest this core section is part of a
subaerial pahoehoe flow that may have flowed into water.

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Piece 3a).
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-45R-3 (Section top: 706.1 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1-9C
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 0.8 Subhedral; blocky
Olivine: 6-8 2 0.2 0.4 Euhedral; equant

GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to
intergranular texture.

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-10 60 1 3 Irregular

COLOR: Variable. Medium light gray (N6), dark yellowish brown (10YR 4/2),
light brownish gray (5YR 6/11), dark greenish gray (altered glassy lobe
margins, 5G 4/1).

STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 4B, 5, 6, 7A,
7B, 8, 9A, and 9C).

ALTERATION: Moderate. Complete in the glassy lobe margins. Fe-
oxyhydroxide is pervasive in alteration halos adjacent to glassy margins and
around veins. Similar alteration haloes are present around vesicle cylinders,
though these are narrower. Glassy lobe margins are replaced by dark green
clay. Mesostasis in fine grained regions is replaced with white carbonate
(adjacent to veins) and dark green blue clay. Vesicles are filled with white
carbonate and occasionally are lined with dark green blue clay. Olivine
phenocrysts are completely replaced by white carbonate and/or Fe-
oxyhydroxide.

VEINS/FRACTURES: Sparsely (Pieces 2, 5, 6A, 6C, 6D, 8, and 9A) to
moderately (Pieces 1, 3, 4, 6B, 7A, 7B, 9B, and 9C) veined. Veins are
randomly oriented, <0.1-22 mm wide, and filled with white carbonate and Fe-
oxyhydroxide. Voids are present in the center of several of the larger veins.
Large area on the edge of the core in Piece 6B (52-58 cm) is composed of
vein material.

COMMENTS: (*)Largest vesicles are long, ~0.4 cm wide vesicle cylinders
present in the interior of lobes. A 2-3 cm zone adjacent to the glassy lobe
margins is moderately vesicular. The lobe interiors are generally nonvesicular,
except for the vesicle cylinders. Vesicle cylinders are concentrated in Pieces
4A (vertical to subhorizontal). A vesicle cylinder present in Piece 9C extends
across the width of the core from 102 cm to 106 cm and is ~5 mm wide.
Vesicle cylinders are more apparent on the outer surface of the core.

Vesicle patterns and morphologies suggest this core section is part of a
subaerial pahoehoe flow that may have flowed into water.

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Piece 8).
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-45R-4 (Section top: 707.33 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-6B
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: 8-10 1 0.2 0.4 Euhedral; equant

GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to
intergranular texture.

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-30 140 0.1 2 Irregular

COLOR: Variable. Greenish black (5G 2/1), dark yellowish brown (10YR 4/2),
dark greenish gray (altered glassy lobe margins, 5G 4/1).

STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 1A, 4, 5, 6A,
and 6B).

ALTERATION: Moderate. Moderate to complete in the glassy lobe margins.
Fe-oxyhydroxide is pervasive in alteration halos adjacent to glassy lobe
margins and around veins. Similar alteration haloes are present around
vesicle cylinders, though these are narrower. Glassy lobe margins are
replaced by dark green clay. Mesostasis in fine grained regions is replaced
with white carbonate (adjacent to veins) and dark green blue clay. Vesicles
are filled with white carbonate and occasionally are lined with dark green blue
clay. Olivine phenocrysts are completely replaced by white carbonate and/or
Fe-oxyhydroxide.

VEINS/FRACTURES: Moderately veined at glassy lobe margins, sparsely
veined elsewhere. Veins are vertical and subhorizontal, <0.1-6 mm wide, and
filled with white carbonate and Fe oxyhydroxide. Voids are present in the
center of several of the larger veins. Large area (>3 cm) at the top of Piece 5
is composed of white carbonate vein material.

COMMENTS: (*)Largest vesicles are long, ~0.5 cm wide vesicle cylinders and
segregation vesicles present in the interior of lobes (e.g., Piece 2B, 73-87 cm).
A 2-3 cm zone adjacent to the glassy lobe margins is moderately vesicular.
Segregation vesicles are present in distinct zones in Piece 1B-1C at 13-15 cm,
20-25 cm, 27-32 cm, and 34-37 cm. They are composed of highly vesicular
basaltic material that has a sharp boundary with the host basalt. The lobe
interiors are generally nonvesicular, except for the vesicle cylinders and
irregular segregation structures. Vesicle cylinders are concentrated in Pieces
4A (vertical to subhorizontal).Vesicle patterns and morphologies suggest this
core section is part of a subaerial pahoehoe flow that may have flowed into
water.

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-45R-5 (Section top: 708.83 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-9B
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 1.2 Subhedral; blocky
Olivine: 7-10 1.2 0.2 0.4 Euhedral; equant

GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to
intergranular texture. Quenched olivine may be present in the groundmass.

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-20 50 2 4 Irregular

COLOR: Variable. Medium gray (N5), dark yellowish brown (10YR 4/2), dark
greenish gray (altered glassy lobe margins, 5G 4/1), moderate brown (5YR
3/4).

STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 1A, 5A, 7A,
7B, 8A).

ALTERATION: Moderate. Moderate to complete in the glassy lobe margins.
Fe-oxyhydroxide is pervasive in alteration halos adjacent to glassy lobe
margins and around veins. Similar alteration haloes are present around pipe
vesicles, though these are narrower. Glassy lobe margins are replaced by
dark green clay. Mesostasis in fine grained regions is replaced with white
carbonate (adjacent to veins) and dark green blue clay. Vesicles are filled with
white carbonate and occasionally are lined with dark green blue clay. Olivine
phenocrysts are completely replaced by white carbonate and/or Fe-
oxyhydroxide.

VEINS/FRACTURES: Moderately veined at glassy lobe margins and in Piece
8B, sparsely veined elsewhere. Veins are vertical and subhorizontal, <0.1-20
mm wide, and filled with white carbonate, dark green clay, and Fe-
oxyhydroxide. Voids are present in the center of several of the larger veins.

COMMENTS: (*)Largest vesicles are long, ~0.5 cm wide vesicle cylinders anc
segregation vesicles present in the interior of lobes (e.g., Pieces 3, 4, 2B, 73-
87 cm). A 2-3 cm zone adjacent to the glassy lobe margins is moderately
vesicular. Segregation vesicles are present in Piece 6A (80-85 cm) and Piece
8B (136-139 cm). They are 0.5-1 cm wide and composed of highly vesicular
basaltic material that has a sharp boundary with the host basalt. The lobe
interiors are generally nonvesicular, except for the vesicle cylinders and
segregation vesicles. Vesicle cylinders and segregation vesicles are
concentrated in Pieces 4A. Vesicle patterns and morphologies suggest this
core section is part of a subaerial pahoehoe flow that may have flowed into
water.

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Pieces 5A and 7A).
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-45R-6 (Section top: 710.33 mbsf)

UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.

Piece Number
Shipboard Studies
Lithologic Unit/Lobe
Phenocrysts (%)
Groundmass Crystallinity
Vesiculation/

Vesicle Structure
Degree of Alteration
Alteration color

DSV R i NOU 2 estmnnen

Orientation
Grain Size

Veins

Pieces: 1A-10

(o]
o 3
|

CONTACTS: None.
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>
20ab
3
a
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PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 2 0.5 1 Subhedral; blocky
T Olivine: 7-10 1.2 0.2 0.4 Euhedral; equant

Y
o

DD

1B
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GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to

1C ¢ intergranular texture. Quenched olivine may be present in the groundmass.

w
o

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-10 50 1 3 Irregular

Pmag

N
o

PR TS N S N NS S NS S S NSO S ST AT N S S T TN S WA A ST A S A A S A N Y S S SN N SO S S N WA AT ONY'
N

COLOR: Variable. Medium dark gray (N4), dark yellowish brown (10YR 4/2),
dark greenish gray (altered glassy lobe margins, 5G 4/1), pale yellowish brown

TSBICP 50 (10YR 6/2).
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STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 1B and 1C).

ALTERATION: Moderate. Moderate to complete in the glassy lobe margins.
Fe-oxyhydroxide is pervasive in alteration halos adjacent to glassy lobe

mp | fg m margins and around veins. Similar alteration haloes are present around
vesicle cylinders, though these are narrower. Glassy lobe margins are
replaced by dark green clay. Mesostasis in fine grained regions is replaced
with white carbonate (adjacent to veins) and dark green blue clay. Vesicles
are filled with white carbonate and occasionally are lined with dark green blue
clay. Olivine phenocrysts are completely replaced by white carbonate and/or
Fe-oxyhydroxide.
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VEINS/FRACTURES: Moderately veined at glassy lobe margins and Pieces
1A and 6, sparsely veined elsewhere. Veins are vertical and subhorizontal,
<0.1-20 mm wide, and filled with white carbonate, dark green clay, Fe-
oxyhydroxide, and basalt fragments. Voids are present in the center of several
of the larger veins.

©
o
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COMMENTS: (*)Largest vesicles are long, 0.3-0.6 cm wide vesicle cylinders
and segregation vesicles in the interior of lobes (e.g., Pieces 2A-2B, 45-50
cm). A 2-3 cm zone adjacent to the glassy lobe margins is moderately
vesicular. Segregation vesicles are composed of highly vesicular basaltic
material with a sharp boundary with the host basalt. The lobe interiors are
generally nonvesicular, except for the vesicle cylinders and segregation
vesicles. Vesicle patterns and morphologies suggest this core section is part
of a subaerial pahoehoe flow that may have flowed into water.

100

110

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

120

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Pieces 1B and 1C) and vein brecciation in the lobe
interior is also present in Piece 1A.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-46R-1 (Section top: 712.7 mbsf)

UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.

Piece Number

D Graphic
Representation
Orientation
Shipboard Studies
Lithologic Unit/Lobe
Phenocrysts (%)
Grain Size
Groundmass Crystallinity
Vesiculation/
Vesicle Structure
Degree of Alteration
Alteration color

Veins

Pieces: 1-13

(o]
o 3
|

<

CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 1 Subhedral; blocky
Olivine: 7-10 1.5 0.2 0.3 Euhedral; equant

_
o

N
o

c [Spv|m GROUNDMASS: Glassy at lobe margins. Fine grained in the lobe interiors.
mp | fg Plagioclase, clinopyroxene, and black oxides in variolitic to intergranular
v texture. Quenched olivine may be present in the groundmass.
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4B Pmag VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-10 30 1 4 Round to

irregular

> > > >
20ac
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mov| p, COLOR: Variable. Medium gray (N5), dark yellowish brown (10YR 4/2), dark
G pv greenish gray (altered glassy lobe margins, 5G 4/1), pale yellowish brown
(10YR 6/2).

6]
o

h
T mp|fg | ¢ |mov STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 6, 10, 12, and
13).

3
20ad

ALTERATION: Moderate. Slight to complete in the glassy lobe margins. Fe-
oxyhydroxide is pervasive in alteration halos adjacent to glassy lobe margins
and around veins. Glassy lobe margins are replaced by dark green clay.
Mesostasis in fine grained regions is replaced with white carbonate (adjacent
to veins), Fe-oxyhydroxide, and dark green blue clay. Vesicles are filled with
white carbonate and occasionally are lined with dark green blue clay. Olivine
phenocrysts are completely replaced by white carbonate and/or Fe-
oxyhydroxide.
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mp | f c [mov
P n VEINS/FRACTURES: Moderately veined at glassy lobe margins and Pieces

2A-C and 13, sparsely veined elsewhere. Veins are randomly oriented, <0.1-
30 mm wide, and filled with white carbonate, dark green clay, and basalt
fragments. Voids are present in the center of several of the larger veins (e.g.,
Piece 4C).
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11 COMMENTS: (*)The largest vesicle is a 4 mm wide segregation vesicle in
Piece 2. A 2-3 cm zone adjacent to the glassy lobe margins is moderately
T vesicular. The segregation vesicle is composed of highly vesicular basaltic

G material that has a sharp boundary with the host basalt. The lobe interiors are
generally nonvesicular. Vesicle patterns and morphologies suggest this core

section is part of a subaerial pahoehoe flow that may have flowed into water.
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mp|fg | C [mov| h Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.
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120 pvi v

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Pieces 7, 10, and 12) and vein brecciation in lobe
interiors is also present in Pieces 4A-4C, 10, and 13.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-46R-2 (Section top: 713.98 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-5B
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 2 0.5 0.8 Subhedral; blocky
Olivine: 8-10 2.5 0.2 0.4 Euhedral; equant

GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to
intergranular texture. Quenched olivine may be present in the groundmass.

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-10 20 1 3 Round to
irregular

COLOR: Variable. Medium dark gray (N4), pale red (10R 6/2), dark greenish
gray (altered glassy lobe margins, 5G 4/1), pale yellowish brown (10YR 6/2).

STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 1B, 2B, and
5A).

ALTERATION: Moderate. Moderate to complete in the glassy lobe margins.
Fe-oxyhydroxide is pervasive in alteration halos adjacent to glassy lobe
margins and around veins. Glassy lobe margins are replaced by dark green
clay. Mesostasis in fine grained regions is replaced with white carbonate
(adjacent to veins), Fe-oxyhydroxide and dark green blue clay. Vesicles are
filled with white carbonate and occasionally are lined with dark green blue
clay. Olivine phenocrysts are completely replaced by white carbonate and/or
Fe-oxyhydroxide.

VEINS/FRACTURES: Moderately veined. Veins are randomly oriented, <0.1
mm to >20 mm wide, and filled with white carbonate, dark green clay, Fe-
oxyhydroxide, and basalt fragments. Voids are present in the center of several
of the larger veins. The widest veins are in Pieces 1A and 2C.

COMMENTS: (*)Largest vesicles are long, 0.3-0.6 cm wide segregation
vesicles present in the interior of lobes (e.g., Pieces 1A and 2A). A 2-3 cm
zone adjacent to the glassy lobe margins is moderately vesicular. Segregation
vesicles are composed of highly vesicular basaltic material that has a sharp
boundary with the host basalt. The lobe interiors are generally nonvesicular,
except for the segregation vesicles. Vesicle patterns and morphologies
suggest this core section is part of a subaerial pahoehoe flow that may have
flowed into water.

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Pieces 2A and 5A) and vein brecciation in the lobe
interior is also present in Pieces 1B and 2C.



CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203 159

Core Photo

IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-46R-3 (Section top: 715.48 mbsf)

UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.

Piece Number
< =
> Graphic

Representation

—> —> Orientation
Shipboard Studies

20aj Lithologic Unit/Lobe

Phenocrysts (%)
Grain Size
Vesiculation/
Vesicle Structure
Degree of Alteration
Alteration color

Veins

Pieces: 1A-1H

(o]
o 3
|

®| Groundmass Crystallinity

CONTACTS: None.
mov
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 25 0.5 0.8 Subhedral; blocky
¢ Olivine: 8-10 1.2 0.2 0.4 Euhedral; equant

_
o

1A

N
o

h GROUNDMASS: Glassy at lobe margins. Fine grained in the lobe interiors.
Plagioclase, clinopyroxene, and black oxides in variolitic to intergranular
texture. Quenched olivine may be present in the groundmass.

w
o

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape

1B 0-10 90 1 3 Irregular

N
o

COLOR: Variable. Medium gray (N5), dark yellowish brown (10YR 4/2), dark
¢ greenish gray (altered glassy lobe margins, 5G 4/1), pale yellowish brown
T (10YR 6/2), pale red (10R 6/2).

6]
o

STRUCTURE: Lobed. Glassy lobe margins are present (e.g., Piece 1A).

f ALTERATION: Moderate. Moderate to complete in the glassy lobe margins.
Fe-oxyhydroxide is pervasive in alteration halos adjacent to glassy lobe
margins and around veins. Glassy lobe margins are replaced by dark green
clay. Mesostasis in fine grained regions is replaced with white carbonate
(adjacent to veins), Fe-oxyhydroxide, and dark green blue clay. Vesicles are
filled with white carbonate and occasionally are lined with dark green blue
clay. Olivine phenocrysts are completely replaced by white carbonate and/or
m Fe-oxyhydroxide.

[o2]
o

~
o

mp|fg | ¢ |spv

1E VEINS/FRACTURES: Moderately veined. Veins are randomly oriented, <0.1-
35 mm wide, and filled with white carbonate, dark green clay, Fe-
oxyhydroxide, and basalt fragments. Voids are present in the center of several
of the larger veins. The largest vein is in Piece 1D and is ~3.5 cm wide (46-50

cm).

o]
o

©
o

COMMENTS: (*)Largest vesicles are long, 0.3-0.6 cm wide segregation
vesicles in the interior of lobes (e.g., Piece 1A, 11-13 cm, and Piece 1H, 129-
138 cm). A 2-3 cm zone adjacent to the glassy margins is sparsely vesicular.
T Segregation vesicles (concentrated in Piece 1D) are composed of highly
vesicular basaltic material that has a sharp boundary with the host basalt and
is free of the pervasive Fe-oxyhydroxide alteration. The lobe interiors are
generally nonvesicular, except for the segregation vesicles. Vesicle patterns
and morphologies suggest this core section is part of a subaerial pahoehoe

T flow that may have flowed into water.
Pmag

100 1E

—_
—_
o

1G

Olivine is a microphenocryst phase. Its shape defines it as an early

f crystallizing phase, but the groundmass has grown to approximately the same
h size.

Vein brecciation in the lobe interiors is present in Pieces 1A and 1D.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-46R-4 (Section top: 716.98 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-10B
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit

Plagioclase: <1 2.2 0.8 1 Subhedral; blocky
Olivine: 7-10 1.2 0.2 0.4 Euhedral; equant

GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to
intergranular texture. Quenched olivine may be present in the groundmass.

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-15 30 1 4 Subround
to irregular

COLOR: Variable. Medium dark gray (N4), dark yellowish brown (10YR 4/2),
dark greenish gray (altered glassy lobe , 5G 4/1), pale yellowish brown (10YR
6/2).

STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 1A and 4A).

ALTERATION: Moderate. Slight to complete in the glassy lobe margins. Fe-
oxyhydroxide is pervasive throughout the core section. Glassy margins are
partly replaced by dark green clay. Mesostasis in fine grained regions is
replaced with white carbonate (adjacent to veins), Fe oxyhydroxide, and dark
green blue clay. Vesicles are filled with white carbonate and occasionally are
lined with dark green blue clay. Olivine phenocrysts are completely replaced
by white carbonate, red clay, and/or Fe-oxyhydroxide.

VEINS/FRACTURES: Moderately veined at glassy lobe margins and Pieces
1A and 6, sparsely veined elsewhere. Veins are randomly oriented, <0.5-30

mm wide, and filled with white carbonate, light green clay, Fe-oxyhydroxide,

and basalt fragments. Voids are present in the center of several of the larger
veins.

COMMENTS: (*)Largest vesicles are long, 0.3-0.6 cm wide segregation
vesicles present in the interior of lobes (e.g., Piece 1A, 9-12 cm). A 2-3 cm
zone adjacent to the glassy lobe margins is moderately vesicular. Segregation
vesicles are vertical and subhorizontal and are composed of highly vesicular
basaltic material that has a sharp boundary with the host basalt. The lobe
interiors are generally nonvesicular, except for the segregation vesicles.
Vesicle patterns and morphologies suggest this core section is part of a
subaerial pahoehoe flow that may have flowed into water.

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Piece 4A) and vein brecciation in the lobe interiors is also
present (e.g., Pieces 1D and 9A).
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2 8 _ N IGNEOUS ROCK VISUAL CORE DESCRIPTION
. 5 T =8 &6 535 5
9] g 2 c -~ n =~ © g % .
£ g < $ 5§ o, £8652Z 3 197-1203A-46R-5 (Section top: 718.27 mbsf)
5 e 2 5§ €& = N EF®H DO 5
% £ @ g 8 g § "2 g 32 § » & UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
8 §5 & 2 £ &85 823 8% §2
0’3 a o O »w O @ & 6 >> 0 >< Pieces:1-10
v
1 1 % - . CONTACTS: None.
b 8 mp | fg m
1 oA N PHENOCRYSTS: % Grain Size (mm):
10 4 o G Mode Max. Min. Avg. Shape/Habit
b (- G Plagioclase: <1 1 Subhedral; blocky
] — Olivine: 5-8 1 0.2 0.4 Euhedral; equant
1 3
20 - f GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
- interiors. Plagioclase, clinpyroxene, and black oxides in variolitic to
b intergranular texture.
] 4
30 — T ESICLES(*): % Size (mm):
i — v Mode Max. Min. Avg. Shape
b ®©|(Mp|fg | ¢ mov| m 0-15 15 05 4 Subround
4 SA T 8 to irregular
40 7] 5A T Pmag COLOR: Variable. Dark yellowish brown (10YR 4/2), dark greenish gray
4 T (altered glassy margins, 5G 4/1), pale yellowish brown (10YR6/2).
4 5A
b STRUCTURE: Lobed. Glassy margins are present (Pieces 2A, 5, 5B, and 5C).
50 —
1 sB T ALTERATION: Moderate to high. High to complete in the glassy lobe margins.
i Fe-oxyhydroxide is pervasive throughout the core section. Glassy lobe
- A G pv v margins are replaced by light and dark green clay. Mesostasis in fine grained
60 — 6 [C > regions is replaced with white carbonate (adjacent to veins), Fe-oxyhydroxide,
7 and dark green blue clay. Vesicles are filled with white carbonate and
] Q T occasionally are lined with dark green blue clay. Olivine phenocrysts are
1 7A @ completely replaced by white carbonate and/or Fe-oxyhydroxide.
70 — \"
1 7B @ 1 € |mp|fg | ¢ MOV| h VEINS/FRACTURES: Sparsely to moderately veined. Highly veined and
7 =c 8 fractured between 77 cm and 97 cm. Veins are randomly oriented, <0.1-15
] —n ~ mm wide, and filled with white carbonate, Fe-oxyhydroxide, and basalt
80 4 70 :}’ ¢ fragments. Voids are present in the center of several of the larger veins.
B ”A"" G COMMENTS: (*)A 2-3 cm zone adjacent to the glassy lobe margins is
7 8 O ) G sparsely to moderately vesicular. Segregation vesicles are present in Piece 3
90 ] (horizontal) 1-2 mm wide and 5-15 mm long. They are composed of highly
i h vesicular basaltic material that has a sharp boundary with the host basalt. The
i lobe interiors are generally nonvesicular, except for the segregation vesicles.
7 Olivine is a microphenocryst phase. Its shape defines it as an early
100 ] crystallizing phase, but the groundmass has grown to approximately the same
1 9A T size. Vesicle patterns and morphologies suggest this core section is part of a
4 Pv subaerial pahoehoe flow that may have flowed into water.
110 — c Brecciation of the glassy lobe margins by carbonate veining is extensive
] S | f c o between lobes in Pieces 7C, 8, and 9A. Vein brecciation in the lobe interiors is
i L__\_} 8 P ig also present in Pieces 1 and 2A.
120 —- 9B f Pmag m
1 9 A
130 —
1 9 O@ A
140 -| 9E %Q A
1O

150
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-46R-6 (Section top: 719.77 mbsf)
UNIT 20: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1-6
CONTACTS: None.

PHENOCRYSTS: %o Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit

Olivine: 6-8 1.5 0.2 0.4 Euhedral; equant

GROUNDMASS: Aphanitic at glassy lobe margins. Fine grained in the lobe
interiors. Plagioclase, clinopyroxene, and black oxides in variolitic to
intergranular texture.

VESICLES(*): % Size (mm):
Mode Max. Min. Avg. Shape
0-10 50 1 3 Irregular

COLOR: Variable. Dark greenish gray (altered glassy lobe margins, 5G 4/1),
moderate yellowish brown (10YR 5/4), black (unaltered glassy lobe margins,
N1).

STRUCTURE: Lobed. Glassy lobe margins are present (Pieces 2, 3, and 6).

ALTERATION: Moderate to high. Slight to complete in the glassy lobe
margins. Fe oxyhydroxide is pervasive throughout the core section. Glassy
lobe margins are replaced by dark green clay. Mesostasis in fine grained
regions is replaced with white carbonate (adjacent to veins) and Fe-
oxyhydroxide. Vesicles are filled with white carbonate and occasionally are
lined with dark green blue clay. Olivine phenocrysts are completely replaced
by white carbonate and/or Fe-oxyhydroxide.

VEINS/FRACTURES: Moderately veined at glassy lobe margins and Pieces
1A and 6, sparsely veined elsewhere. Veins are vertical and subhorizontal,
<0.1-20 mm wide, and filled with white carbonate, dark green clay, Fe-
oxyhydroxide, and basalt fragments. Voids are present in the center of several
of the larger veins.

COMMENTS: (*)A 1-2 cm zone adjacent to the glassy lobe margins is
moderately vesicular and vesicles are elongated (4-8 mm) perpendicular to
the glassy lobe margins. Segregation vesicles, 1-2 cm long, are present in
Pieces 3 and 5. They are composed of highly vesicular basaltic material that
has a sharp boundary with the host basalt. The lobe interiors are generally
nonvesicular, except for the segregation vesicles. Vesicle patterns and
morphologies suggest this core section is part of a subaerial pahoehoe flow
that may have flowed into water.

Olivine is a microphenocryst phase. Its shape defines it as an early
crystallizing phase, but the groundmass has grown to approximately the same
size.

Brecciation of the glassy lobe margins by carbonate veining is present
between lobes (e.g., Pieces 2, 3, and 6) and vein brecciation in the lobe
interiors is also present in Pieces 2, 4, and 5.
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5 5§ 3 =& &6 5% 5
Q =1 ‘A c - ~ 6 = = .
2 g < ¢ 5 2 © § §2 < 8 197-1203A-47R-1 (Section top: 722.3 mbsf)
S & = 5 2 = N ggFn o s
% %@ g S g § ‘2 2 32 $ » ® UNIT 21 MODERATELY OLIVINE-PHYRIC BASALT.
§ €5 2 & £ 5% 23889 §2
C”(‘) a S O » I @ & O >>0 >< Pieces: 1-16
4 1
i CONTACTS: None observed. The boundary between Units 20 and 21 is
B a: \Y inferred to be at the top of the section.
12 || £ A o)
10 qJ ) Qi .
i = PHENOCRYSTS: % Grain Size (mm):
1 2B T v Mode Max. Min. Avg. Shape/Habit
- Olivine: 5-7 0.5 <0.1 0.2 Subhedral
20 1 3 f GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene and
i v black oxides.
N VESICLES: % Size (mm):
30 7 4 T Mode Max. Min. Avg. Shape
B G Moderately 3-8 3 05 0.8 Round
b vesicular
40 7 5 T COLOR: Medium gray (N5) to brownish gray (5YR 4/1).
1 STRUCTURE: Brecciated flow top. The top 80 cm of the unit consists of small
50 7 6A Q lava lobes (4-7 cm) bound by smooth glassy surfaces and interdispersed in
_ fg | ¢ hyaloclastite lapillistone, which occurs in core as 2 to 4 cm thick layers.
4 68 ([ZZD Partially devitrified glass and calcite fills cavities between lava fragments in
17 | d v Pieces 3-13A.
60 ] O ALTERATION: Moderately to highly altered, especially in upper 90 cm of the
B section.
=
70 i G VEINS/FRACTURES: Abundant throughout section, but especially in the
4 10 ‘ o upper 90 cm of the section.
, — | mp SPV| m
1 1 B A COMMENTS: Olivine crystals are microphenocrysts. They are defined, from
80 — their shape, as an early crystallizing phase. Plagioclase and clinopyroxene in
1 12 the groundmass are of approximately the same size.
] G
90
1 13A G T
100 —
1 13B T mc | he
110 ] v
120 —
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5 S R 9] ] g S
= - ~ O = ot -
2 - ¢ 5 g ° ﬁ §2 < 8 197-1203A-47R-2 (Section top: 723.77 mbsf)
E] e 2 5§ £ =2 N gF®OHO s
Z 28 2 g 8 8 2 328 _% UNT21: MODERATELY TO HIGHLY OLIVINE-PHYRIC BASALT.
8 85 ¢ = 2 55 333282 58
°r3 B OGx O ®» S & & G >>0 >< Pieces: 1A-12B
11 CD CONTACTS: None.
. 3
1 oA Q PHENOCRYSTS: % Grain Size (mm):
10 7 Mode Max. Min. Avg. Shape/Habit
4 2B Q v Olivine: 8-15 1 0.2 0.5 Euhedral; equant
20 1 2C [D GROUNDMASS: Aphanitic to fine grained with a subvariolitic to intergranular
] texture in the fine grained regions.
1 3 |[&=—= g 9
1 4 D VESICLES: % Size (mm):
N Mode Max. Min. Avg. Shape
30 7] 5 (2 Sparsely to 0-15 18 0.1 0.5 Roundto
g moderately irregular
b vesicular
40 7 6A T h COLOR: Pale yellowish brown (10YR 6/2), medium light gray (N6), light
g brownish gray (5YR 6/1).
7 STRUCTURE: Lobed. Defined on the basis of grain size variations (e.g., Piece
so— 68 |C—) |4 9A).
17
7 C) ALTERATION: Slight to moderate. Fe-oxyhydroxide is pervasive, especially
60 N 8 S © v around veins. Where filled, vesicles contain white carbonate. Alteration
i () by mp|fg | ¢ |mov decreases down the core section. Olivine is replaced by Fe-oxyhydroxide and
B white carbonate in the top part of the section, but is unaltered in the lower part
] (e.g., Piece 9C).
70 4 9A A
i VEINS/FRACTURES: Sparsely veined, except in Pieces 2B, 2C, 6A, and 9A,
B which a moderately veined. Veins are 0.1 mm to >10 mm wide and are filled
] with predominantly white carbonate and green clay. Fe-oxyhydroxide
g0 4 9B @ T alteration halos are present around the veins.
- A COMMENTS: Vesicles are generally unfilled.
] 9C T Pmag
90 - Brecciation of the basalt by vein material is seen in Pieces 6A and 9A.
4 10 D Olivine content increases down the core section from 8%-10% in the upper
1 O part to 12%-15% in the lower part.
100 — m
- ¥/ PP
4 12A A
110
1128 A y
120
130
140 .

150




CORE DESCRIPTIONS
VISUAL CORE DESCRIPTIONS, SITE 1203 165

Core Photo

>
=
) < c
& 8 _ 2 % IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 5 S =& O _ 35 5
= — ~ O = ot -
2 - ¢ 5 g ° § §2 < 8 197-1203A-47R-3 (Section top: 724.98 mbsf)
E] 6 = 5 2 £ N EFH O 5
z 2 g £ 3 S g8 ® 23528 » ® UNIT 21: MODERATELY OLIVINE-PHYRIC BASALT.
8 85 5 & 2 § § 332 D> L5
(9] — = = = — f D =
Crg o (.')ECII:) (@] 5) | i S O g g 8 g << Pieces: 1A-5
1 1A & CONTACTS: None.
1 1B Q PHENOCRYSTS: % Grain Size (mm):
10 Mode Max. Min. Avg. Shape/Habit
1] 2 @ Olivine: 5-10(?) 1 0.2 0.5 Euhedral; equant
7 m
n 3A GROUNDMASS: Aphanitic to fine grained with a subvariolitic to intergranular
20 i v texture in the fine grained regions.
18 VESICLES: % Size (mm):
7 3C D Mode Max. Min. Avg. Shape
30 7 gp (XL il 015 18 01 05 Roundto
4 3E D © irregular
] — |mp|fg | c |spv
2 ] SF CD (M 5 COLOR: Medium gray (N5), medium light gray (N6), light brownish gray (5YR
i 6/1).
4 3G
b STRUCTURE: Brecciated (0-29 cm) to massive (29-72 cm).
50 ] s ALTERATION: Slight (massive) to high (brecciated). Fe-oxyhydroxide is
B pervasive and olivine is altered to green clay, Fe-oxyhydroxide, and replaced
1 4 f by white carbonate in the brecciated part of the section.
60 ] VEINS/FRACTURES: Sparse (massive) to moderately (brecciated) veined.
B Veins are randomly oriented, 0.1-15 mm wide, and generally filled with white
1 5 T carbonate, but secondary sulfide is present in the sparse veins of the massive
70 - part of the section.
b COMMENTS: This core section contains the transition from a brecciated flow
] top to a massive interior.
80 —
4 Olivine is unaltered and the same size as the groundmass in the massive part
b of the section and the percent. present is difficult to estimate.
90 a The massive region is nonvesicular, but contains several cm-sized
- segregation vesicles that are filled with basaltic material and white carbonate.
b The brecciated regions contain highly vesicular basalt.
100 —
110 -
120 —-
130
140 .
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-47R-4 (Section top: 725.69 mbsf)
UNIT 21: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-1C
CONTACTS: None.
PHENOCRYSTS: Y% Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: 6-8 0.5 <0.1 0.2 Euhedral

GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene, and
black oxide minerals.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 5-8 3 5 Irregular

COLOR: Medium gray (N5) to medium dark gray (N4).
STRUCTURE: Massive. Interior of a flow.

ALTERATION: Slight to unaltered. Some olivine crystals are replaced by Fe-
oxyhydroxides, but are generally unaltered.

VEINS/FRACTURES: Sparsely veined. Veins are randomly oriented and filled
with white carbonates, green clay (?) minerals and secondary sulfides

(pyrite?).

COMMENTS: Olivine crystals are microphenocrysts. They are defined, from
their shape, as an early crystallizing phase. Plagioclase and clinopyroxene in
the groundmass are of approximately the same size.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-48R-1 (Section top: 727.1 mbsf)
UNIT 21: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1-2
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 4 1 3 Elongate laths
Olivine: 6-8 0.5 <0.1 0.2 Euhedral

GROUNDMASS: Very fine grained to glassy, composed of plagioclase,
clinopyroxene, and black oxides. Groundmass consists of irregular patches
<0.2 mm in size, some consisting of fine grained plagioclase and
clinopyroxene and others consisting of glass-rich material with clinopyroxene
needles.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 10 1 3 Irregular .

COLOR: Medium gray (N5) to medium dark gray (N4).
STRUCTURE: Massive. Interior of a flow.

ALTERATION: Slight to unaltered. Some olivine crystals are replaced by Fe-
oxyhydroxides, but are generally unaltered.

VEINS/FRACTURES: Sparsely veined. Veins are present at intervals 0-16 cm
and 90-106 cm, and are 14 mm in width. They are randomly oriented and filled
with white carbonates, green clay(?) minerals and pyrite.

COMMENTS: Olivine crystals are microphenocrysts. They are defined, from
their shape, as an early crystallizing phase. Plagioclase and clinopyroxene in
the groundmass are of approximately the same size.

The bimodal distribution in groundmass grain size is indicative of two stages
of cooling- possibly a second quenching event due to interaction with water(?).
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-48R-2 (Section top: 728.44 mbsf)
UNIT 21: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-1B
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 5 2 3 Subhedral; elongate
Olivine: 6-8 30. 1 1 Euhedral

GROUNDMASS: Fine grained to glassy, composed of plagioclase,
clinopyroxene, and black oxides. Groundmass consists of irregular patches
<0.2 mm in size, some consisting of fine grained plagioclase and
clinopyroxene and others consisting of glass-rich material with clinopyroxene
needles.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 4 1 2 Round

COLOR: Medium dark gray (N4).
STRUCTURE: Massive. Interior of a flow.

ALTERATION: Slight to unaltered. Some olivine crystals are replaced by Fe-
oxyhydroxides, but are generally unaltered.

VEINS/FRACTURES: Sparsely veined. Subvertical veins are present
throughout and are <3 mm in width, and are filled with white carbonates,
green clay(?) minerals and pyrite.

COMMENTS: Phenocrysts are concentrated in the interval 62-70 cm.

The bimodal distribution in groundmass grain size is indicative of two stages
of cooling- possibly a second quenching event due to interaction with water(?).
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-48R-3 (Section top: 729.87 mbsf)
UNIT 21: SPARSELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-2
CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 5 2 3 Subhedral; elongate
Olivine: 6-8 3 0.1 1 Euhedral; equant

GROUNDMASS: Fine grained to aphanitic. Composed of plagioclase,
clinopyroxene, and black oxides. Groundmass consists of irregular patches
<0.2 mm in size, some consisting of fine grained plagioclase and
clinopyroxene and others consisting of glass-rich material with clinopyroxene
needles.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Nonvesicular <1 4 1 2 Round

COLOR: Gray (2.5Y 4/0).
STRUCTURE: Massive.
ALTERATION: Slight. Veins are filled with calcite.

VEINS/FRACTURES: Sparsely veined. Subvertical veins are present between
50 cm and 57 cm. <1 mm in thickness are filled with calcite.

COMMENTS: Olivine microphenocrysts occur at 30 cm to 34 cm and 58 cm to
66 cm. They are defined, from their shape, as an early crystallizing phase.
Plagioclase and clinopyroxene in the groundmass are of approximately the
same size.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-49R-3 (Section top: 734.55 mbsf)
UNIT 21: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-1E
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 Euhedral

Olivine: 6-8 0.5 <0.1 0.2 Euhedral

GROUNDMASS: Fine grained, composed of olivine(*), plagioclase, and
clinopyroxene.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
5 10 <1 0.5 Irregular

COLOR: Medium gray (N5) to medium dark gray (N3) with light brownish gray
(5YR 6/1) in alteration halos.

STRUCTURE: Massive.

ALTERATION: Moderate alteration, with an increase in iron oxide around
large vesicles.

VEINS/FRACTURES: Sparsely veined. Veins are subvertical from 23-40 cm
and 1-5 cm. Veins are partially filled with carbonates and green clay (talc?).

COMMENTS: Vesicularity varies throughout the section, with vesicles as well
as veins filled with green very fine grained material (talc?).

(*)Olivine crystals are microphenocrysts. They are defined from their shape as
an early crystallizing phase. Plagioclase and clinopyroxene in the groundmass
are of approximately the same size.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION
197-1203A-49R-4 (Section top: 736.05 mbsf)
UNIT 21: MODERATELY OLIVINE-PHYRIC BASALT.
Pieces: 1A-1C.
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 <1 Euhedral
Olivine: 6-8 1 0.1 0.2 Euhedral; equant

GROUNDMASS: Fine grained, containing olivine(*), plagioclase and
clinopyroxene.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
4 2 <1 1 Spherical to

irregular

COLOR: Medium gray (N5) to medium dark gray (N3) with light brownish gray
(5YR 6/1).

STRUCTURE: Massive

ALTERATION: Slight to moderate. Veins contain carbonates.
VEINS/FRACTURES: Sparsely veined. Veins are filled by carbonate and
sulfide. A vein is subvertical along side of core from 51-98 cm. A subhorizontal
vein is present from 24-28 cm.

COMMENTS: (*) Olivine crystals are microphenocrysts. They are defined from

their shape as an early crystallizing phase. Plagioclase and clinopyroxene in
the groundmass are of approximately the same size.
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S 6 = 5 2 £ N EFH O 5
Z 28 8 g 8 8 2 2328 _% UNT21: MODERATELY OLIVINE-PHYRIC BASALT.
8 85 8 = 2 55 333282 58
Crg B 6 O » S5 T G O >>0 >< Pieces: 1A4.
i CONTACTS: None.
7 v PHENOCRYSTS: % Grain Size (mm):
10 7 Mode Max. Min. Avg. Shape/Habit
4 Plagioclase: <1 3 1 2 Elongate; lath-like
- Olivine: 6-8 1 0.1 0.2 Euhedral; equant
20 ] GROUNDMASS: Glassy lobe margins, and fine grained in lobe interiors with
1 1A T olivine', plagioclase and clinopyroxene.
7 VESICLES?: % Size (mm):
30 i Mode Max. Min. Avg. Shape
i 10
i Pmag
] COLOR: Medium dark gray (N4) to medium gray (N5) to brownish gray (5 YR
40 7 v 4/1)
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E ALTERATION: Moderate. High in alteration halos near lobe margins.
60 a VEINS/FRACTURES: Moderately veined. Veins are randomly oriented, filled
i with carbonates and sulfides.
1 1B A COMMENTS:
70 — This section contains the lowest part of Lobe 21a in Unit 21 in addition to
4 Lobes 21b and 21c.
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] " Olivine crystals are microphenocrysts. They are defined, from their shape,
80 — as an early crystallizing phase. Plagioclase and clinopyroxene in the
4 groundmass are of approximately the same size.
] — 2 Vesicularity is variable. A distinct vesicular zone (vesicularity >20%)is
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0’3 & O O w I & O 6 >> 0 >< Pieces: 1A-14
4 G |[spv
4 B CONTACTS: None.
1 1A T Pmag :9 mp|mc| hc|nv| h PHENOCRYSTS: % Grain Size (mm):
10 oY ve Mode Max. Min. Avg. Shape/Habit
i PV Plagioclase: <1 3 1 2 Elongate; lath-like
E G |spv Olivine: 6-8 1 0.1 0.2 Euhedral; equant
20 ] 18 T G v
i GROUNDMASS: Cryptocrystalline at glassy lobe margins; fine grained in lobe
] oA T interiors consisting of olivine(*), plagioclase, and clinopyroxene.
30 N VESICLES: % Size (mm):
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1 0Q] ] |
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4 4 v
b T STRUCTURE: Lobed, with glassy lobe margins present at 17-20 cm (Piece
7 2% 1A), and at 52 cm (Pieces 5 and 6). Lobe interiors are nonvesicular, whereas
50— 5
i G within 1-2 cm of lobe margins the lava becomes sparsely to moderately
E @ G vesicular (5%-10%).
60 1 6 QOQ’ ALTERATION: Fe-oxyhydroxide alteration is present from 0-80 cm. Degree of
4 QO alteration decreases to slight down the core section.
i > h/m
] VEINS/FRACTURES: Moderately veined. Randomly oriented veins filled with
70 — 7 f calcite. Veins occur from 20-30 cm, 40-50cm and 92-100 cm.
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- ODDD to COMMENTS:
1 8 % spv A 2 cm ellipsoidal vesicle is filled by calcite in Piece 14.
80 — 2 s
4 (*)Olivine crystals are microphenocrysts. They are defined from their shape as
B an early crystallizing phase. Plagioclase and clinopyroxene in the groundmass
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S e 2 5§ €& = N EF®H DO 5
% £ @ g 8 g § "2 g 3 % § » & UNIT 21: MODERATELY OLIVINE-PHYRIC BASALT.
g8 S5 2 2 £ 28 2383 R 52
0’3 o o O »w SO o & & >> 0 >< Pieces 1A-3B
] 1A T spv CONTACTS: Base of Unit 21 is at 75 cm (Piece 3B).
7 sV
7 e PHENOCRYSTS: % Grain Size (mm):
10 al Mode Max. Min. Avg. Shape/Habit
4 1B Plagioclase: <1 3 1 2 Elongate; lath-like
B Olivine: 6-8 1 0.1 0.2 Euhedral; equant
20 ] 1C T GROUNDMASS: Cryptocrystalline at glassy lobe margins; fine grained in lobe
- interiors consisting of olivine’, plagioclase, and clinopyroxene.
n 4 VESICLES2: % Size (mm):
30 4 Mode Max. Min. Avg. Shape
4 <1-10 <1 Spherical
1 2A T = |mp|fg |c |nv|s
] N COLOR: Dark gray (N4), with moderate brown 5YR 4/4 and moderate
40 7 yellowish brown (10 YR 5/4) in alteration halos
7 ~ ) STRUCTURE: The core section represents the massive interior of Lobe 21f.
50 ] o8 T Pmag ALTERATION: Moderate. High in alteration halos near lobe margins.
b VEINS/FRACTURES: None.
60 7] COMMENTS:
1 3A T Olivine crystals are microphenocrysts. They are defined from their shape as
] an early crystallizing phase. Plagioclase and clinopyroxene in the groundmass
70 — me | he are of approximately the same size.
1 3B spv
b O T G pv 22-10 cm spherical vesicles filled are present between 0-10 cm in Piece 1A.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-49R-7 (Section top: 740.26 mbsf)
UNIT 22a: VOLCANICLASTIC-VITRIC-LITHIC SANDSTONE.
Pieces: 4.

CONTACTS: The contact between Unit 21 and Unit 22 is placed at 75 cm on
basis of the observed change in lithology from basalt lava (Piece 3B) to vitric-
lithic sandstone (Piece 4).

GENERAL DESCRIPTION: Cross-bedded volcaniclastic vitric-lithic sandstone
(resedimented tuff) consisting of highly vesicular glassy tephra clasts and
basalt lava lithic fragments.

COLOR: Dark Greenish Gray 5G 4/1

COMPONENTS:

Glass particles (~50%): Vesicular ash- to lapilli-size tephra clasts.
Basalt lava lithics (45%): Microcrystalline to fine grained basalt lava with
groundmass consisting of plagioclase laths and clinopyroxene.

Mineral fragments (~5%): Pristine <1mm plagioclase crystals.
Sediment is cemented by carbonate.

SEDIMENTARY TEXTURES: Grain size ranges from medium to fine sand to
fine gravel. Symmetric grading: Grain size coarsens upwards to center of
piece 4, from fine sand at bottom to fine gravel (due to concentration of 1-4
mm highly vesicular scoria clasts) and then fines upward to medium sand.
SEDIMENTARY STRUCTURES: Faint cross bedding.

COMMENTS: Moderately to strongly altered.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-50R-1 (Section top: 741.6 mbsf)
UNIT 22: BASALT-LAPILLISTONE.
Pieces: 1

CONTACTS: None observed. The contact between Units 22a and 22b is
inferred to be at the top of the core section.

GENERAL DESCRIPTION: Clast supported lapillistone with subangular to
subrounded volcanic clasts and mineral fragments with a carbonate cement.

COLOR: Black (N1), medium bluish gray (5B 5/1), dark greenish gray (5G
6/1).

COMPONENTS:

Mineral fragments - olivine (only partially altered) and minor plagioclase: 15%.
Glass shards - completely altered to dark green clay: 10%.

Basalt ash and lapilli clasts- aphyric to sparsely plagioclase-phyric,
nonvesicular to sparsely vesicular: 70%.

Carbonate cement: 5%.

SEDIMENTARY TEXTURES: Sand-sized clasts that are moderately sorted.

SEDIMENTARY STRUCTURES: There is no well defined graded bedding, but
a series of coarser- (1-2 mm) and finer-grained (0.1-1 mm) layers. Coarser
layers are present at 0-5 cm, 9-9.5 cm, and 10-12 cm. Finer layers are present
at 5-9 cm and 9.5-10 cm. Elongate, very fine grained, light green clay
segregations transgress the layers between 4 cm and 8 cm.

COMMENTS: Indistinct fine-scale bedding along with fine grain size and good
sorting suggests that this part of the lapillistone has been resedimented.
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VOLCANICLASTIC VISUAL CORE DESCRIPTION

197-1203A-51R-1 (Section top: 751.2 mbsf)
UNIT 22: BASALT-LAPILLISTONE.
Pieces: 1-19
CONTACTS: None.

GENERAL DESCRIPTION: The section is of a clast-supported, green
lapillistone with subround to angular clasts of moderately to highly vesicular
basalt that are generally 1-15 mm. Several larger basalt clasts are present
(Piece 3 and one piece of Piece 4, which are nonvesicular; Piece 10, which is
highly vesicular). Alteration is slight (in some of the larger basalt clasts) to
complete.

COLOR: Brownish black (basalt clasts, 5YR 2/1) to grayish blue green (5BG
5/2).

COMPONENTS:

Highly vesicular scoria/tephra: 75%

Basalt: 15%

Mineral fragments (plagioclase, olivine?): 5%
Cement (white carbonate and dark green clay): 5%

SEDIMENTARY TEXTURES: Poorly sorted gravel to sand size clasts. Only in
Piece 1 is there graded bedding.

SEDIMENTARY STRUCTURES: None.

COMMENTS: White carbonate cement is present in the upper part of the
section. This is replaced by dark green clay in the lower part.

Vesicles are unfilled, partially or totally filled with dark green clay and/or white
carbonate.

The basalt clasts are plagioclase-phyric (e.g., Pieces 10 and 19), except for
those in Pieces 3 and 4, which are similar to the massive portion of Unit 21.
The vesicles in these basalt scoria clasts are round to irregular, single and
coalesced, and either unfilled or filled with carbonate. We interpret this part of
Unit 22b to be a tephra fall deposit.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-51R-3 (Section top: 754.16 mbsf)

UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
APHYRIC BASALT.

Pieces: 15A-15B

CONTACTS: The contact between Units 22 and 23 is at the top of Piece 15A,
where green lapillistone overlies vesicular basalt at 122 cm.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: <2 1 <0.2 0.5 Euhedral, equant

GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene, and
black oxide minerals.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Highly vesicular 20-25 8 0.5 2 Round

COLOR: Medium gray (N5).
STRUCTURE: Massive.

ALTERATION: Slight to moderate. Vesicles are filled with carbonates, green
clay minerals, Fe oxyhydroxides and secondary sulfides.

VEINS/FRACTURES: Sparsely veined, randomly oriented and filled with
carbonates, green clay minerals, Fe-oxyhydroxides and secondary sulfides.

COMMENTS: From their shape, olivine are supposed to be an early
crystallizing phase and are therefore counted as microphenocrysts despite
their similar size to the crystals of the groundmass.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-51R-4 (Section top: 755.52 mbsf)

UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
APHYRIC BASALT.

Pieces: 1A-2C
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: <21 <0.2 0.5 Euhedral; equant

GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene, and
black oxide minerals.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Highly vesicular 20-25 8 0.5 2 Round

COLOR: Medium light gray (N6) to medium gray (N5). Moderate reddish
brown around veins (10R 4/6).

STRUCTURE: Massive.

ALTERATION: Slight to moderate. Vesicles are filled with carbonates, green
clay minerals, Fe oxyhydroxides and secondary sulfides.

VEINS/FRACTURES: Sparsely veined. Veins are randomly oriented and filled
with carbonates, green clay minerals, Fe-oxyhydroxides and secondary
sulfides.

COMMENTS: From its shape, olivine is an early crystallizing phase and is
therefore counted as microphenocryst despite similar size with the
groundmass.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-51R-5 (Section top: 756.86 mbsf)

UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
APHYRIC BASALT.

Pieces: 1-21
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: 1-2 1 0.5 0.8 Subhedral; equant

GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene, and
black oxide minerals.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Highly vesicular 8-20 4 0.5 1.5 Round to
irregular

COLOR: Medium dark gray (N4).

STRUCTURE: Lobed. Completely devitrified glassy lobe margins are present
in Pieces 5 and 9 14.

ALTERATION: Moderate to high. Most intensely altered in the central part of
section (Pieces 5-10). Olivine microphenocrysts are completely replaced by

carbonate and Fe-oxyhydroxides. Glass is completely devitrified. Calcite and
zeolite minerals infill vesicles. A brown zeolite mineral occurs in Pieces 5-14.

VEINS/FRACTURES: Sparsely veined. Veins, <1 mm wide, are randomly
oriented and filled with carbonate.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-51R-6 (Section top: 758.33 mbsf)

UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
APHYRIC BASALT.

Pieces: 1-7
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Olivine: <2 <0.5

GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene, and
black oxide minerals.

VESICLES: % Size (mm):

Mode Max. Min. Avg. Shape
Highly vesicular 15-20 4 0.5 1.5 Irregular
COLOR: Medium dark gray (N4).
STRUCTURE: Massive.

ALTERATION: Moderate. Olivine microphenocrysts are completely replaced
by carbonate and Fe-oxyhydroxides. Carbonate fills vesicles and veins.

VEINS/FRACTURES: Sparsely veined. Veins occur throughout section, are
<1 mm in thickness, randomly oriented, and filled with carbonate.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-52R-1 (Section top: 760.8 mbsf)

UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
APHYRIC BASALT.

Pieces: 2A-12 (Piece 1 is a metamorphic dropstone)
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <2 3 2 2.5 Subhedral; tabular
Olivine: <1 2 1 1.5 Euhedral; equant

GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene and
black oxide minerals.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Highly vesicular 10-20 10 1 2 Irregular

COLOR: Medium dark gray (N4).

STRUCTURE: Lobed. Devitrified glassy lobe margins present at the top of
Piece 1 and in Pieces 8 -12.

ALTERATION: Moderate to high. Most intensively altered close to glassy lobe
margins. Vesicles are partially filled with carbonate and Fe-oxyhydroxides.
Zeolite occurs in Pieces 8 to 10. Glassy lobe margins are completely
devitrified.

VEINS/FRACTURES: Sparsely veined. Veins are randomly oriented, <3 mm
wide and filled with carbonate, Fe-oxyhydroxide and secondary sulfides.

COMMENTS: No unaltered glass in this core section. Based on presence of
glass, lobe boundaries (between Units 23b and 23c and Units 23c and 23d)
are inferred to be present at 0 cm and 130 cm.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-52R-2 (Section top: 762.3 mbsf)

UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
APHYRIC BASALT.

Pieces: 1-25
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: <2 3 1 2 Subhedral; prismatic

Olivine: <1 2 1 1.5 Euhedral; equant

GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene
and black oxide minerals.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Highly vesicular 10-15 34 1 2 Irregular

COLOR: Medium dark gray (N4).
STRUCTURE: Massive.

ALTERATION: Moderate to high. Most intensively altered close to glassy
lobe margins. Fragments of completely devitrified glass in Pieces 1, 4, 5, 6,
and 8. Olivine is completely replaced by carbonate and Fe-oxyhydroxides.
Vesicles are partially filled with carbonate, Fe oxyhydroxides, and green
clay.

VEINS/FRACTURES: Sparsely veined. Randomly oriented veins are <2
mm wide and filled with carbonate, Fe-oxyhydroxide and secondary
sulfides. A brecciated zone in Piece 16, Piece 17 is filled with carbonate.

COMMENTS: No unaltered glass in this core section.
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-52R-5 (Section top: 766.66 mbsf)

UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
APHYRIC BASALT.

Pieces: 1-13B.
CONTACTS: None.
PHENOCRYSTS: % Grain Size (mm):

Mode Max. Min. Avg. Shape/Habit
Plagioclase: <2 3 2 25 Subhedral; tabular
Olivine: <1 2 1 1.5 Euhedral; equant

GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene and
black oxide minerals.

VESICLES: % Size (mm):
Mode Max. Min. Avg. Shape
Highly vesicular 10-15 8 1 2 Irregular

COLOR: Medium dark gray (N4).
STRUCTURE: Massive.

ALTERATION: Moderate to high. Vesicles are partially filled with carbonate,
Fe oxyhydroxides, green clay and secondary sulfides.

VEINS/FRACTURES: Sparsely veined. Veins are randomly oriented, <3 mm
wide and filled with carbonate, Fe-oxyhydroxide and secondary sulfides.
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o S T g & 5§ 55 3
I} 9o 2 E = w -5 2 2
2 g < 2 S § 5, 8522 8 197-1203A-52R-6 (Section top: 767.86 mbsf)
S e 2 5§ €& = N EF®OH O s
i %@ g 2 g § "2 g 32 § » & UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
§ €9 & 2 £ 3 § 39 P £3 APHYRICBASALT.
0’3 a o O » O o & 6 >>0 ><
] Pieces: 1A-3
1 1a :‘ ¢ me | he | hiv
] CONTACTS: None.
10 PHENOCRYSTS: % Grain Size (mm):
1 1B T TBS s Mode Max. Min. Avg. Shape/Habit
] Plagioclase: 1 2 <0.2 1 Euhedral to subhedral
i Pmag Olivine: 1 1 <0.2 1 Euhedral; equant
20 mov
- — N e GROUNDMASS: Fine grained, composed of plagioclase, clinopyroxene and
b &) P19 ¢ black oxide minerals.
30 4 1C f 1y VESICLES: % Size (mm):
i m Mode Max. Min. Avg. Shape
- Sparsely 3 3 0.5 1 Round
4 vesicular
407 1p CED f v COLOR: Medium gray (N5) to medium dark gray (N4).
] ) <>] hiv| s STRUCTURE: Massive.
50 — ALTERATION: Slight to moderate around veins. Vesicles are filled with
] 3 D carbonates, green clays, black minerals and secondary sulfides.
] VEINS/FRACTURES: Sparsely veined. Veins are randomly oriented, 1 mm
60 wide, and filled with carbonate, green clays and secondary sulfides.
70
80
90
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S e 2 5§ €& = N EF®OH DO 5
% %@ *g 8 e § "2 g 3 % $ M '}3 UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
® gg 2 ._CEL § & s 209292 -% 2  APHYRIC BASALT'.
0’3 a o O »w O o & 6 >>0 ><
] ) Pi 11A-21A
1 1 O ﬁ) sp [me [hc [hiv |s/m eces
] hyh CONTACTS: None.
| \
10 PHENOCRYSTS: % Grain Size (mm):
1 2 T - Mode Max. Min. Avg. Shape/Habit
b v Plagioclase: <1 2.0 0.5 1 Euhedral/tabular and
20 Pmag | __ he | hiv| s/m y laths.
i ™ sp Ve Olivine: <1 1 0.5 Euhedral/blades and
- N equant.
0 o B
30 N GROUNDMASS: Microcrystalline to fine grained, typically hypohaline near
1 4 D e lobe margins, hypocrystalline to holocrystalline in lobe interior. Consist of
to
1 5 D plagioclase laths, clinopyroxene, and glassy mesostasis.
. fg pv
N P hyh | sv VESICLES?: % Size (mm):
40 7] 6 O@ Mode Max. Min. Avg. Shape
g 20-30 8 0.5 1 Spherical
17 6 to rounded
50 — ™| sp|mc| hc s/m
1 8 ["3 Al COLOR: Light gray (N6).
]l 9 [ £ STRUCTURE: Lobed3. When glassy margins were not recovered the lobe
60 1 10 N margins were inferred from changes in groundmass crystallinity and
1 11 D hyh v vesicularity, as well as from distribution of vesicle structures.
1 12a v v ALTERATION: Moderate. About 50% of vesicles filled with carbonate and
70 - 128 o™ | Sp|mc s/m v more more rarely rusty brown very fine grained material with botroidal habit
4 T N (usually in the proximity of veins). Occasional vesicles contain sulfide, green
4 12C clay and Fe-oxyhydroxide.
80 1 13 Q VEINS/FRACTURES: Moderately veined, where calcite fills in <2mm wide
4 hyh| SV cracks that most likely are the original cooling joints of the lava.
4 hyh
1 14 D A COMMENTS:
90 — 1 Highly vesicular basalt with sparse (0.5-2 mm) plagioclase and relict olivine
4 Q (replaced by carbonate) phenocrysts.
4 15
] 2 Sparsely vesicular intervals occur at 20-26 cm, and 130 to 140 cm. Small
100 16 Ve pipe vesicles are present near lobe bases and small vesicle cylinders at 20 cm
4 pv and 100 cm.
1 17 Q 3 On basis of lobe sizes, vesicularity, and distribution of vesiculation we
110 4 g) sp |[me | he [hiv [s/m interpret this to be pahoehoe lava.
120 2
] 1901 S22 4 _—
130 -{ 19B
- fg
4 mov
71 19c ¢
140 -
] 20
4 C] mc | hyh | hiv
120 [T o

150
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8 8 _ 2 % IGNEOUS ROCK VISUAL CORE DESCRIPTION
5 5 S 28 O_ 335 5
= — -~ O = ot .
2 g ¢ & 5 ¢ . 853< 38 197-1203A-53R-2 (Section top: 771.9 mbsf)
E] 6 = 5 2 £ N EFH O 5
% '.ég g 3 g § ‘2 g 3= @ ®» '}3 UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
g 85 & £ 2 ¢ 3 3929 P ST APHYRIC BASALT'
fm o o O o 5 T ¢ 6>>0 ><
0 7 Pieces: 1A-27A
12 @ CONTACTS: None.
1078 (< ) A PHENOCRYSTS: % Grain Size (mm):
1 38 hiv v Mode Max. Min. Avg. Shape/Habit
b Plagioclase: <1 2.0 0.5 1 Euhedral/tabular and
7 laths.
207 3¢ A sv Olivine: <1 1 05  Euhedralblades and
e equant.
0 7 3D T c% sp | me | hc m GROUNDMASS: Microcrystalline to fine grained, typically hypohaline near
4 Al to lobe margins, hypocrystalline to holocrystalline in lobe interior. Consist of
14 D T fg plagioclase laths, clinopyroxene, and glassy mesostasis.
N VESICLES 2: % Size (mm):
40 7] Mode Max. Min. Avg. Shape
4 5 T mov 20-30 8 05 1 Spherical
7 to rounded
501 6 (D v | COLOR: Light gray (N6).
7 STRUCTURE: Lobed3. When glassy margins were not recovered the lobe
60 ] D v margins were inferred from changes in groundmass crystallinity and
4 M vesicularity, as well as from distribution of vesicle structures.
1 9
] f ALTERATION: Moderate. About 50% of vesicles filled with carbonate and
70 — more rarely rusty brown very fine grained material with botroidal habit (usually
i c in the proximity of veins). Occasional vesicles contain sulfide, green clay and
4 10 < sp {me | he | hiv| m Fe-oxyhydroxide.
80 ] " Q VEINS/FRACTURES: Moderately veined, where calcite fills in <2 mm wide
4 12 D cracks that most likely are the original cooling joints of the lava.
4 13 |[=—=
EE — "oy COMMENTS:
90 - 15 C:) 1 Highly vesicular basalt with sparse (0.5-2 mm) plagioclase and relict olivine
116 [c> (replaced by carbonate) phenocrysts.
117 @ 2 Moderately vesicular intervals occur at 30-60 cm, 110-124, and 138-146 cm.
100 — T Small pipe vesicles are present near lobe bases.
] Q .
118 T 8 sp (mc | hc |V m | Vv 3 On basis of lobe sizes, vesicularity, and distribution of vesiculation we
] to interpret this to be pahoehoe lava. This core section contains four 25-60 cm
1101419 |[C fg thick lobes; n, (continuation from 53R-06), |, k, I.
: 20 ® Pmag mov
120120 | .
122 | hyh S5
123 |O
130
124 Cj o mc | hc | hiv T
125 () & "
1404 A me| [me| [
b to
b fg pv
qz —J 3
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IGNEOUS ROCK VISUAL CORE DESCRIPTION

197-1203A-53R-3 (Section top: 773.4 mbsf)

UNIT 23: VESICULAR SPARSELY OLIVINE-PLAGIOCLASE PHYRIC TO
APHYRIC BASALT'.

Pieces: 1A-31A

CONTACTS: None.

PHENOCRYSTS: % Grain Size (mm):
Mode Max. Min. Avg. Shape/Habit
Plagioclase: <1 2.0 0.5 1 Euhedral/tabular and
laths.
Olivine: <1 1 0.5  Euhedral/blades and
equant.

GROUNDMASS: Microcrystalline to fine grained, typically hypohaline near
lobe margins, hypocrystalline to holocrystalline in lobe interior. Consist of
plagioclase laths, clinopyroxene, and glassy mesostasis.

VESICLES 2: % Size (mm):
Mode Max. Min. Avg. Shape
20-30 8 0.5 1 Spherical

to rounded
COLOR: Light gray (N6).

STRUCTURE: Lobed3. When glassy margins were not recovered the lobe
margins were inferred from changes in groundmass crystallinity and
vesicularity, as well as from distribution of vesicle structures.

ALTERATION: Moderate. About 50% of vesicles filled with carbonate and
more rarely rusty brown very fine grained material with botroidal habit (usually
in the proximity of veins). Occasional vesicles contain sulfide, green clay and
Fe-oxyhydroxide.

VEINS/FRACTURES: Moderately veined, where calcite fills in <2 mm wide
cracks that most likely are the original cooling joints of the lava.

COMMENTS:
1 Highly vesicular basalt with sparse (0.5-2 mm) plagioclase and relict olivine
(replaced by carbonate) phenocrysts.

2 Well-developed pipe vesicles are present between 104-108 cm (Pieces 20-
21).

3 On basis of lobe sizes, vesicularity, a