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309-1256D-75R-1 (Section Top : 752.0 mbsf)

Volcanic Rock
UNIT: 27

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.

PIECES: 1-23 (igneous description based on Piece 12)
CONTACTS:

Upper: glassy margin

Lower: not recovered

COLOR: Black (2.5/1)

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

Plagioclase: 0.1 1.0 0.2 0.5

Olivine: 0.1 0.8 0.2 0.5

GROUNDMASS: Cryptocrystalline to fine-grained

VESICLES: Generally non-vesicular

Shape/Habit

Subhedral

Euhedral-anhedral (altered
to saponite)

ALTERATION: Dark gray slightly altered basalt with a mixed black and brown alteration halo adjacent to a

vein in Piece 7a, and narrow black halos in several pieces.

VEINS: 0.1-0.3 mm of saponite with celadonite, iron oxyhydroxide, minor pyrite, and silica.

STRUCTURE: Veins and vein network in Pieces 7a, 10 and 15. Mostly nearly vertical veins.
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44 cxX
4 UNIT: 27
a .
7 é 80 9 . ROCK NAME: Aphyric microcrystalline basalt
- 2a :
27 SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
10 & | Vh 2 .
X
“92p H . | PIECES: 1-2 (igneous description based on Piece 2)
] CONTACTS: None
| COLOR: Black (2.5/1)
20 — PHENOCRYSTS: % Grain Size (mm):
| Mode Max  Min Avg. Shape/Habit
b Plagioclase: 0.1 1.0 0.2 0.5 Subhedral
B Olivine: 0.1 0.5 0.2 0.3 Euhedral-anhedral
30 GROUNDMASS: Cryptocrystalline to microcrystalline
i VESICLES: Generally non-vesicular
b ALTERATION: Dark gray slightly altered basalt with 0.2 mm veins of celadonite and iron oxyhydroxide.
] STRUCTURE: Irregular planar veins in Piece 2.
40 —
B ADDITIONAL COMMENTS: Plagioclase phenocrysts form clusters (glomeroporphyritic).
50 —
60 —
70 —
80
90 —
100 —
110 —
120 —
130 —
140 —
150 —
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309-1256D-76R-1 (Section top : 753.9 mbsf)

Volcanic Rock
UNIT: 27

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.

PIECES: 1-22 (igneous description based on Piece 10)
CONTACTS: None

COLOR: Black (2.5/1)

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

Plagioclase: 0.1 0.5 0.2 0.3

Olivine: 0.1 0.5 0.2 0.3

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

Shape/Habit

Subhedral-anhedral

Subhedral-anhedral (altered)

ALTERATION: Dark gray slightly altered basalt with some mixed black and brown alteration halos adjacent

to some of the veins.

VEINS: Several 0.1 mm veins of saponite, iron hydroxides, celadonite, silica and minor pyrite; one thick

(apparent thickness = 4 mm) celadonite vein in Piece 9.

STRUCTURE: Moderate fracturing; evenly distributed. Vein network in Pieces 5 and 9. Mostly steeply

dipping celadonite bearing veins.

ADDITIONAL COMMENTS: Plagioclase phenocrysts form clusters (Glomeroporphyritic). Large skeletal

olivine phenocryst in Piece 6.
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0 TSB Volcanic Rock
) ICP
b PP UNIT: 27
. PMAG . .
& ROCK NAME: Aphyric cryptocrystalline basalt
41 Vh .
10 - 27 a cx . SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
4 PIECES: 1
) CONTACTS: None
i COLOR: Black (2.5/1)
20 — PHENOCRYSTS: % Grain Size (mm):
| Mode Max  Min Avg. Shape/Habit
b Plagioclase: <0.1 1 0.3 0.4 Subhedral-anhedral
B Olivine: <0.1 0.2 0.1 0.2 Subhedral (altered)
30 GROUNDMASS: Cryptocrystaliine
4 VESICLES: Non-vesicular
b ALTERATION: Dark gray slightly altered basalt.
) VEINS: Three 0.2 mm thick pyrite veins in Piece 1.
40 —
4 STRUCTURE: Two sulfide-bearing steeply dipping veins in Piece 1.
50 —
60
70 —
80
90 —
100 —
110 —
120 —
130 —
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309-1256D-77R-1 (Section top : 758.7 mbsf)

Volcanic Rock
UNIT: 27
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
PIECES: 1-15 (igneous description based on Piece 10)
CONTACTS:
Upper: None

Lower: Not recovered

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 1 0.2 0.3 Euhedral

GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with 2-3 mm brown and mixed alteration halos adjacent to
some veins.

VEINS: Several celadonite, iron oxyhydroxides, saponite and minor silica veins.

STRUCTURE: Slightly fractured pieces. Set of nearly vertical veins in Piece 14.

UNIT: 28
ROCK NAME: Sparsely clinopyroxene-plagioclase phyric fine-grained basalt
SUMMARY DESCRIPTION: Sparsely phyric fine-grained basalt sheet flow.
PIECES: 16-24 (igneous description based on Piece 20)
CONTACTS:

Upper: altered chilled margin (Piece 16)

Lower: not recovered

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.3 15 0.5 0.9 Subhedral-anhedral
Clinopyroxene: 0.1 1.0 0.2 0.3 Euhedral

GROUNDMASS: Fine grained
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with 2-3 mm brown and mixed alteration halos adjacent to
some veins.

VEINS: Common 0.1-0.7 mm veins of celadonite, iron oxyhydroxides, saponite and minor silica veins.

STRUCTURE: Moderate fracturing; evenly distributed thoughout the unit. En echelon array of veins in
Piece 22a and vein network in Piece 22b.

ADDITIONAL COMMENTS: Glomerocrysts of plag+cpx (black pyroxene with plag. intergrowth). Textural
variation from microcrystalline to fine grained.
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309-1256D-77R-2 (Section top : 760.2 mbsf)

Volcanic Rock

UNIT: 28

ROCK NAME: Moderately plagioclase-clinopyroxene-phyric microcrystalline basalt
SUMMARY DESCRIPTION: Moderately phyric microcrystalline basalt sheet flow.
PIECES: 1-8 (igneous description based on Piece 4)

CONTACTS: None

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 2.0 1 0.1 0.5 Euhedral to anhedral
Olivine: 0.1 0.4 0.1 0.3 Euhedral to anhedral
Clinopyroxene: 3.0 0.3 0.1 0.2 Euhedral to subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray, slightly altered basalt with several mixed and brown alterations halos.
VEINS: 0.1- 0.3 mm thick veins of iron-oxyhydroxide, celadonite, saponite, silica and minor sulfides.

STRUCTURE: Moderate fracturing; evenly distributed throughout the core. Veins with mostly irregular
morphology.

ADDITIONAL COMMENTS: Piece 4 contains glomerophyric plagioclase-clinopyroxene and fresh olivine
phenocrysts. Other olivine crystals are replaced by saponite.
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309-1256D-78R-1 (Section top : 763.5 mbsf)

Volcanic Rock

UNIT: 28

ROCK NAME: Moderately plagioclase-clinopyroxene phyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Moderately phyric cryptocrystalline basalt sheet flow.
PIECES: 1-17 (igneous description based on Piece 13)

CONTACTS: None

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 2 1 0.2 0.5 Subhedral
Olivine: 0.5 0.5 0.1 0.2 Anhedral and altered
Clinopyroxene: 3 1.5 0.2 0.3 Euhedral-subhedral

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several 1.5-8 mm brown and black halos.
VEINS: Common 0.1-0.4 mm veins of saponite, celadonite, iron oxyhydroxides, and pyrite.

STRUCTURE: Moderate veining; evenly distributed. Vein set in Piece 15. Steeply dipping veins in Pieces 5,
6 and 8.

ADDITIONAL COMMENTS:
Glomerocrysts of plagioclase+clinopyroxene (olivine?). Segregation vesicles filled by fine dark groundmass
or by saponite.

Proc. IODP | Volume 309/312
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309-1256D-78R-2 (Section top : 765.0 mbsf)

Volcanic Rock

UNIT: 28

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow
PIECES: 1-13 (igneous description based on Piece 5)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 15 0.5 0.6 Subhedral
Olivine: 0.1 0.5 0.3 0.4 Anhedral, altered to saponite
Clinopyroxene: 0.5 0.5 0.3 0.3 Euhedral

CRYSTAL SIZE: Fine grained
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt, with common 0.8-2 mm black and mixed halos in Pieces
9,12,and 13

VEINS: Common 0.1-0.6 mm veins of saponite, iron oxyhydroxides, pyrite and minor silica
STRUCTURE: Slight fracturing; evenly distributed. Vein network with alteration in Piece 12.

ADDITIONAL COMMENTS:
A few large (3 mm) circular vesicles filled with celadonite/saponite.

Proc. IODP | Volume 309/312
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11a
4 UNIT: 28
J 28 | XX B
1b ROCK NAME: Moderately plagioclase-clinopyroxene phyric cryptocrystalline basalt
10 SUMMARY DESCRIPTION: Moderately phyric cryptocrystalline basalt sheet flow.
i A |TSB a T PIECES: 1
12 éﬁ: . " | CONTACTS:
- Upper: none
| XX . Lower: not recovered
20 — ) COLOR: Black (2.5/1)
4 TSB
XRD e . PHENOCRYSTS: % Grain Size (mm):
13 €>43 . Mode Max Min  Avg. Shape/Habit
- a .
XX 9 . | Plagioclase: 2 0.9 0.5 0.7 Euhedral-subhedral
. T
80 Olivine: 0.5 1.3 0.5 0.5 Euhedral, altered to saponite
h Clinopyroxene: 4 1 0.1 0.3 Euhedral
: 5 & . GROUNDMASS: Cryptocrystalline
i VESICLES: Non-vesicular
40 — X " . | STRUCTURE: Vein netwok in Piece 1.
20A Vh a .~ | ADDITIONAL COMMENTS:
B ,& Iron oxyhydroxide vein network. Glomerocrysts of clinopyroxene, olivine and plagioclase.
16
i UNIT: 29A
50 i ROCK NAME: Aphyric cryptocrystalline basalt
- SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
B . | PIECES: 2-8 (igneous description based on Piece 7)
- 7 *
| & Vh . | CONTACTS:
60 Upper: breccia/chilled margin (Pieces 2, 3, 4)
i Lower: none
7 " . | COLOR: Black (2.5/1)
i PHENOCRYSTS: % Grain Size (mm):
8 & Mode Max  Min Avg. Shape/Habit
70 —| ¢4 :
| & . " | Plagioclase: 0.5 1 0.5 1 Euhedral-subhedral
B GROUNDMASS: Cryptocrystalline
7 ,&' " .| VESICLES: Generally non-vesicular. Microvesicles (<1mm) filled with celadonite.
80 — 8b ALTERATION: Dark gray slightly altered basalt, with several 0.2-7 mm brown, black and mixed halos
N a . VEINS: Common 0.1-1.3 mm veins of saponite, celadonite, iron oxyhydroxides, silica, and minor pyrite
] STRUCTURE: Moderate fracturing, heterogeneously distributed. Breccia and vein network in Pieces 2
B and 3.
ADDITIONAL COMMENTS:
90 — Top of the sheet flow is brecciated (Pieces 2 and 3) with chilled margins at the upper and lower edges of
i the pieces and with altered glass. Veins that cut the breccia are filled by celadonite and silicate minerals.
Veins and alteration halos also in Pieces 4-7.
100 —
110 —
120 —
130 —
140 —
150 —
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309-1256D-79R-1 (Section top : 769.6 mbsf)

Volcanic Rock
UNIT: 29A

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.

PIECES: 1-15 (igneous description is based on Piece 8)
CONTACTS: None

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg.
Olivine: 0.5 0.5 0.2 0.3

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

Shape/Habit

Euhedral-subhedral, completely altered
to saponite

ALTERATION: Dark gray slightly altered basalt with common 0.3-14 mm black and mixed halos

VEINS: Very common 0.1-0.5 mm veins of celadonite, iron oxyhydroxides, saponite and silica

STRUCTURE: High fracturing; evenly distributed. Vein network in Pieces 6, 9 and 12.

ADDITIONAL COMMENTS: Piece 11 is an altered hyaloclastite.
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309-1256D-79R-2 (Section top : 771.1 mbsf)

Volcanic Rock

UNIT: 29A

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-23 (igneous description based on Piece 15)

CONTACTS: None

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.4 0.2 0.3 Euhedral-subhedral

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt with several 0.1-2-mm black and mixed alteration halos.

VEINS: Common 0.1-0.3 mm veins of celadonite, iron oxyhydroxides, saponite and minor pyrite. One 5 mm
vein filled with silica in Piece 8.

STRUCTURE: Moderate fracturing; evenly distributed. Vein network in Piece 6.
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0] 1 Volcanic Rock
i UNIT: 29A
12
29A a fg | | ROCKNAME: Aphyric fine-grained basalt
10 3 & . SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.
i PIECES: 1-3 (igneous description based on Piece 2)
) CONTACTS: None
i COLOR: Black (2.5/1)
20 — GROUNDMASS: Fine grained
7 VESICLES: Non-vesicular
B ALTERATION: Dark gray slightly altered with several dark patches.
~ VEINS: One 0.1 mm vein filled with saponite in piece 3.
30 STRUCTURE: Two veins in Piece 3.
40 —
50 —
60 —
70
80
90 —
100 —
110 —
120 —
130 —
140 —
150 —
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i 1T T T T T T T T T T T T T T T T T T 7 UNIT:29A
] 2 & ROCK NAME: Aphyric cryptocrystalline basalt
- (24
10 SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
] X . | PIECES: 1
3 e 9 .
7 o . ' | CONTACTS: Upper: None
- 4 g Lower: 50 cm thick brecciated rocks with chilled margins (part of Subunit 29B)
i L
COLOR: Very dark gray (3/1)
20 .
15 . GROUNDMASS: Cryptocrystalline
- VESICLES: Non-vesicular
7 e ALTERATION:
VEINS:
30
b STRUCTURE:
i 7 g .~ | ADDITIONAL COMMENTS: Piece 1 consists of only small (less than 2 cm) chips (2).
i UNIT: 29B
40 — CcX .
18 >§< . ROCK NAME: Aphyric cryptocrystalline basalt
B SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
) 9 PIECES: 2-16 (igneous description based on Piece 10)
50 | 4 - | CONTACTS:
. Upper: 50 cm thick brecciated rocks with chilled margins
7 Lower: not recovered
b o) .
10 IcP € O 9 . COLOR: Very dark gray (3/1)
- KL
TSB AAA : .
i . GROUNDMASS: Cryptocrystalline
60 — 11a AAA " . | VESICLES: Sparsely vesicular. Most of the vesicles are small (0.2 mm), irregular and filled by saponite. In
- sv7 . Piece 10, one large vesicle (2 mm) is circular and filled by pyrite, saponite and silica.
11b & " . | ALTERATION: Dark gray slightly altered basalt with several 0.1-10 mm black and mixed alteration halos
- 1111(§J . and common dark patches. Altered glass in one piece.
I . | VEINS: Very common 0.1-0.3 mm veins of saponite in piece 2; saponite, celadonite, iron oxyhydroxides in
70 — 29B a . piece 13-16.
] ’ STRUCTURE: High fracturing; evenly distributed. Vein network in Pieces 3 and 8. Vein network grading
B into breccia in Pieces 2 and 9. Joints in Piece 12. Magmatic layering defined by shape of preferred
orientation of flattened spherulites in Pieces 10, 11a and 12 d.
—412a &
7 . ADDITIONAL COMMENTS:
80 — * | A subdivision was made (29b) based on the presence of a thick (more than 50 cm) interval of brecciated
- | and glassy material. Chilled margins: small bits of microcrystalline basalt embedded in fresh glass and
b . celadonite. Below the chilled margin the texture gradually changes from spherulitic to variolitic.
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309-1256D-80R-2 (Section top : 780.67 mbsf)

Volcanic Rock

UNIT: 29B

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-10 (igneous description based on Piece 1)

CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several 1-18 mm dark green and mixed alteration
halos.

VEINS: Common 0.1-0.3 mm veins of saponite, iron oxyhydroxides, minor pyrite and silica.

STRUCTURE: Moderate fracturing. Curved and irregular veins.
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309-1256D-80R-3 (Section top : 782.12 mbsf)

Volcanic Rock

UNIT: 29B

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow

PIECES: 1-8 (igneous description based on Piece 3)

CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Cryptocrystalline

VESICLES: Generally non-vesicular. When vesicles do occur (up to 3 mm) they are filled with saponite.

ALTERATION: Dark gray slightly altered basalt with common 2-10 mm black, light gray, and mixed
alteration halos.

VEINS: Common 0.1-0.5 veins of saponite, iron oxyhydroxides and celadonite.

STRUCTURE: Moderate fracturing; evenly distributed. System of anastomosing veins in Piece 8. Magmatic
layering in Piece 5.
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309-1256D-81R-1 (Section top : 788.8 mbsf)

Volcanic Rock

UNIT: 29B

ROCK NAME: Aphyric glassy to cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric glassy to cryptocrystalline pillow basalt and sheet flow.
PIECES: 1-15 (igneous description based on the Piece 4)

CONTACTS: None

COLOR: Black (2.5/1)

GROUNDMASS: Glassy to cryptocrystalline

VESICLES: Sparsely vesicular. Pipe vesicles in the inner part of the Piece 4, filled with saponite.
ALTERATION: Dark gray slightly altered basalt with several 1-8 mm black and mixed alteration halos

VEINS: Common 0.1-0.3 mm veins of saponite, celadonite, iron oxyhydroxides. Two pyrite veins in Piece
8.

STRUCTURE: Moderate fracturing, heterogeneously distributed. Vein network in Piece 9; set of nearly
vertical veins in Piece 15.

ADDITIONAL COMMENTS: From the edge to the inner part, groundmass texture changes from glassy to
variolitic to hypocrystalline. The chilled margin glass layers are folded and define a magmatic foliation in
Piece 1. Curved chilled margin in Piece 4.
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309-1256D-82R-1 (Section top : 792.2 mbsf)
Volcanic Rock
UNIT: 29B
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
PIECES: 1-25 (igneous description based on Piece 5)
CONTACTS: None
COLOR: Black (2.5/1)
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with very common 1-18 mm black, brown and mixed
(including dark green) alteration halos.

VEINS: Very common 0.1-0.5 mm veins of saponite, iron oxyhydroxides, celadonite and minor silica.

STRUCTURE: Moderate fracturing, evenly distributed. Vein network in Pieces 2, 3 and 15. Vein network
grading into breccia in Pieces 12, 13, 14 and 16. En-echelon tension gashes filled with silica in Piece 2.

ADDITIONAL COMMENTS: Piece 1 is a hyaloclastite with fresh glassy clasts and celadonite in the matrix.
Pieces 5 and 12 have altered chilled margins. Piece 2 has pipe vesicles.
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309-1256D-82R-2 (Section top : 793.66 mbsf)

Volcanic Rock

UNIT: 29B

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.
PIECES: 1 (igneous description based on Piece 1b)

CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine grained

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several 1-18 mm dark green and mixed alteration
halos.

VEINS: Common 0.1-0.3 mm veins of saponite, iron oxyhydroxides, minor pyrite and silica.

STRUCTURE: Moderate fracturing. Curved and irregular veins.
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0 1 - Volcanic Rock
N UNIT: 29B
] ROCK NAME: Aphyric microcrystalline basalt
- 2a .
10 - XX Vh . SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
i PIECES: 1-17 (igneous description based on Piece 10)
2b fg |
7 .~ | CONTACTS: None
4 2 COLOR: Black (2.5/1)
20 — . | PHENOCRYSTS: % Grain Size (mm):
i XRD . Mode Max  Min Avg. Shape/Habit
b Clinopyroxene: 0.3 0.3 0.1 0.3 Euhedral
13 i~ GROUNDMASS: Microcrystalline
30 — VESICLES: Non-vesicular. Some pipe vesicles are filled with saponite.
n ’& . ALTERATION; Dark gray slightly altered basalt with common 0.5-9 mm brown and mixed alteration halos.
) Vh . | VEINS: Rare 0.1 mm veins of saponite and iron oxyhydroxides.
44 STRUCTURE: Moderate fracturing, evenly distributed. Vein network in Piece 2.
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4 UNIT: 29B
| 2 cx
ROCK NAME: Aphyric cryptocrystalline basalt
10 - 3 Ux SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
B 20B a PIECES: 1-5 (igneous description based on Piece 2)
4
7 f9 CONTACTS: None
| COLOR: Very dark gray (3/1)
5 4, cX
20 — '& PHENOCRYSTS: % Grain Size (mm):
| Mode Max  Min Avg. Shape/Habit
b Plagioclase: 0.1 0.8 0.3 0.5 Euhedral-subhedral
7 GROUNDMASS: Cryptocrystalline
30 - VESICLES: Non-vesicular
7 ALTERATION:
] VEINS: Very common 0.1-0.5 mm veins of iron oxyhydroxides, saponite, celadonite and silica
i STRUCTURE: Breccia in Piece 5.
40 — ADDITIONAL COMMENTS: Piece 5 is brecciated, cracks are filled with white, green, or brown secondary
| minerals
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309-1256D-84R-1 (Section top : 801.8 mbsf)

Volcanic Rock

UNIT: 29B

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-14 (igneous description based on Piece 6)

CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.1 0.5 0.3 0.4 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Sparse irregular vesicles (0.5 mm) in Pieces 5 and 12. Pipe vesicles filled with secondary
minerals (saponite) in Pieces 5 and 10. Other Pieces are non-vesicular.

ALTERATION: Dark gray slightly altered basalt with several 0.2-4 mm brown and mixed alteration halos.
Common saponite amygdales and one large silica amygdale in Piece 12.

VEINS: Several 0.1-0.4 mm veins of iron oxyhydroxides, saponite and minor silica and pyrite

STRUCTURE: Moderate fracturing, evenly distributed. Vein network in Piece 12. Magmatic planar foliation
in Pieces 1, 4, 5,6, 7, 10, 12, and 13. Nearly vertical preferred orientation of vesicles in Piece 5.

ADDITIONAL COMMENTS: In Piece 1, magmatic veins, filled with small clinopyroxene, are parallel to the
alteration features.
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309-1256D-84R-2 (Section top : 803.3 mbsf)

Volcanic Rock
UNIT: 29B
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
PIECES: 1-9 (igneous description based on Piece 1)
CONTACTS:
Upper: none
Lower: not recovered (rubble)
COLOR: Black (2.5/1)
GROUNDMASS: Cryptocrystalline

VESICLES: Generally non-vesicular. A few small (0.5 mm) irregular vesicles in Piece 3.

ALTERATION: Dark gray slightly altered basalt with several 2-4 mm black, brown and mixed alteration
halos

VEINS: Several 0.1 mm veins of iron oxyhydroxides, celadonite and saponite
STRUCTURE: Moderate fracturing. Y-shaped veins in Piece 1.
ADDITIONAL COMMENTS: Piece 3 has a chilled margin. From the outer to the inner part, its texture
varies from spherulitic (0.5 mm in size spherulites embedded in altered glass) to hypocrystalline.
Volcanic Rock
UNIT: 30
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 10-11 (igneous description based on Piece 11)
CONTACTS:
Upper: not recovered
Lower: none
COLOR: Very dark gray (3/1)
GROUNDMASS: Fine grained
VESICLES: Non-vesicular

STRUCTURE: No evident structures.
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309-1256D-85R-1 (Section top : 811.4 mbsf)
Volcanic Rock
UNIT: 30
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1 (igneous description based on Piece 1e)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Fine grained
VESICLES: Generally non-vesicular (segregation vesicles in Pieces 1e and 1f)

ALTERATION: Dark gray slightly altered basalt with several 7-20 mm mixed alteration halos. Common
amygdales of saponite, minor iron oxyhydroxides and pyrite.

VEINS: Several 0.1-0.4 mm veins of saponite, iron oxyhydroxides and minor silica and pyrite.

STRUCTURE: Moderate fracturing, heterogeneously distributed. Vein network grades into a cataclastic
fault zone in Piece 1f. Nearly horizontal late magmatic vein in Piece 1e.

ADDITIONAL COMMENTS: In Piece 1e, a 2 cm thick magmatic vein is identified by:
- change in color (Black 2.5/1);

- altered vesicles along the contact;

- more abundant clinopyroxene and olivine than plagioglase crystals;

- smaller and more anhedral plagioclase crystals.
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309-1256D-85R-2 (Section top : 812.82 mbsf)

Volcanic Rock

UNIT: 30

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1-2 (igneous description based on Piece 1a)
CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine grained

VESICLES: Generally non-vesicular

ALTERATION: Dark gray slightly altered basalt with several brown and common 3-25 mm mixed alteration
halos.

VEINS: Common 0.1-0.3 mm veins of iron oxyhydroxides, saponite, and minor silica.
STRUCTURE: Moderate to high fracturing, heterogeneously distributed, mostly concentrated in Piece 2.

Two 3 cm-thick fault zones characterized by set of steeply dipping veins in Piece 2. One fault zone in Piece
2 has an apparent normal sense of shear.
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4 UNIT: 30
W | Vh
B ROCK NAME: Aphyric microcrystalline basalt
10 1 px * | SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i H F " .| PIECES:1-2 (igneous description based on Piece 1)
30 a .
Sv
1 @ CONTACTS:
B Upper: none
| Lower: not recovered
20 — COLOR: Very dark gray (3/1)
12 GROUNDMASS: Microcrystalline
13 g ex * | VESICLES: Non-vesicular
B - ALTERATION: Dark gray slightly altered basalt with common 2-8 mm mixed alteration halos
30 4 & Sv px . " | VEINS: Common 0.1-0.4 mm veins of saponite, iron oxyhydroxides, and silica
i STRUCTURE: High fracturing. Veins and one 2 cm-thick fault zone in Piece 1.
5 - cx
b ADDITIONAL COMMENTS: Piece 1 is part of Piece 2 from section 85R-2
40— °
4 UNIT: 31
07 ROCK NAME: Aphyric fine-grained basalt
i SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
‘| 8a
50 —| & PIECES: 3-10 (igneous description based on Piece 9d)
| Vh
8b & CONTACTS:
- Upper: chilled margin (Pieces 3-5)
Lower: none
N 8¢ COLOR: Very dark gray (3/1)
60 PHENOCRYSTS: % Grain Size (mm):
- Mode Max  Min Avg. Shape/Habit
19 Olivine: 0.1 1 0.5 1 Euhedral to subhedral (altered to
- saponite)
b GROUNDMASS: Fine grained
70
B . VESICLES: Sparsely vesicular, subspherical (0.5-1.5 mm), filled with saponite. Vesicle abundance
31 a . increases towards the lower part of the section.
7 9b 0o .
B PP o fg . * | ALTERATION: Dark gray slightly altered basalt with several 0.5-8 mm brown and mixed alteration halos
PMAG .
B TSB * | VEINS: Several 0.1-1 mm veins of saponite and minor iron oxyhydroxides, silica, and pyrite
80 IcP ,& Vh " . | STRUCTURE: High fracturing; evenly distributed. Y-shaped veins in Pieces 9 and 10. Set of nearly vertical
4 * | veinsin Piece 8.
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309-1256D-85R-4 (Section top : 815.58 mbsf)

Volcanic Rock

UNIT: 31

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1-4 (igneous description based on Piece 2h)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.1 0.8 0.8 0.8 Anhedral

GROUNDMASS: Fine grained

VESICLES: Moderately vesicular (7%). The vesicles are spherical and filled with saponite. The size of the
vesicles ranges from 0.05 mm to 0.2 mm in diameter.

ALTERATION: Dark gray slightly altered basalt with rare 7 mm brown and mixed alteration halos.

VEINS: Several 0.1-0.5 mm veins of saponite and very minor iron oxyhydroxides and silica.

STRUCTURE: High fracturing; evenly distributed. Steeply dipping fault zone in Piece 4. Dip slip
slickenfibers are consistent with a normal sense of shear along the fault zone in Piece 4. Y-shaped veins in

Pieces 1 and 2.

ADDITIONAL COMMENTS: One (1) fresh olivine phenocryst is present on the edge of Piece 2h.
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309-1256D-85R-5 (Section top : 816.75 mbsf)

Volcanic Rock

UNIT: 31

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1-7 (igneous description based on Piece 3b)
CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine grained

VESICLES: Sparsely vesicular. The vesicles ( size 0.5-1.5 mm in diameter) are spherical to irregular. They
are filled with saponite.

ALTERATION: Dark gray slightly altered basalt with one mixed alteration halo in Piece 1 and one light gray
alteration halo in Piece 4.

VEINS: Several 0.1-0.7 mm veins of saponite with very minor iron oxyhydroxides, silica, and pyrite

STRUCTURE: Moderate fracturing; heterogeneously distributed. Steeply dipping fault zone with
protocataclasite in Piece 6.
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309-1256D-85R-6 (Section top : 818.25 mbsf)

Volcanic Rock

UNIT: 31

ROCK NAME: Aphyric fine grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine grained basalt.
PIECES: 1-7 (igneous description based on Piece 5)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.1 0.8 0.8 0.8 Anhedral (completely altered to

saponite)
GROUNDMASS: Fine grained

VESICLES: Non-vesicular. The few vesicles present are spherical to irregular and filled with saponite. The
size of the vesicles ranges from 0.01 mm to 0.15 mm in diameter.

ALTERATION: Dark gray slightly altered basalt
VEINS: Several 0.1-15 mm veins of saponite
STRUCTURE: Moderate fracturing; heterogeneously distributed. Steeply dipping fault zone in Piece 7.

ADDITIONAL COMMENTS: Possible presence of altered olivine in the matrix. Piece 7 becomes more
coarse with plagioclase abundance increasing in the groundmass.
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309-1256D-86R-1 (Section top : 821.0 mbsf)

Volcanic Rock

UNIT: 31

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1-19 (igneous description based on Piece 8)
CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine grained

VESICLES: Non-vesicular. Rare spherical to irregular vesicles (0.1-0.2 mm in diameter) are filled with
saponite. More vesicular than sections 2 and 3.

ALTERATION: Dark gray moderately altered basalt
VEINS: Several 0.1-0.5 mm veins of saponite and minor pyrite

STRUCTURE: Moderate fracturing, evenly distributed. Shear veins in Pieces 2 and 7. Y-shaped veins in
Piece 6.
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« «| ROCK NAME: Aphyric fine-grained basalt

« «| SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
. .| PIECES: 1-13 (igneous description based on Piece 6)

F.°*.| CONTACTS: None

P COLOR: Very dark gray (3/1)

L°."| GROUNDMASS: Fine grained

*.°| VESICLES: Non-vesicular. Rare spherical to irregular vesicles (size 0.1-0.5 mm in diameter) are filled with
¢ _*| saponite.

7 3a
& Vh [«"«| ALTERATION: Dark gray moderately altered basalt
« «| VEINS: Several 0.1-0.5 mm veins of saponite

r.* STRUCTURE: Slight fracturing, heterogeneously distributed. Shear veins in Pieces 5 and 13. Set of nearly
F.* vertical veins in Piece 13.
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309-1256D-86R-3 (Section top : 823.89 mbsf)
Volcanic Rock
UNIT: 31
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
i’IECES: 1-7 (igneous description based on Piece 5)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Fine grained

VESICLES: Non-vesicular. Rare spherical to irregular vesicles (0.1-0.2 mm) are filled with saponite. Less
vesicular than section 1.

ALTERATION: Dark gray moderately altered basalt
VEINS: Several 0.1-0.4 mm veins of saponite

STRUCTURE: Moderate fracturing; heterogeneously distributed. Shear veins in Piece 1. Array of
en-echelon veins in Piece 6.
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309-1256D-87R-1 (Section top : 830.6 mbsf)

Volcanic Rock

UNIT: 31

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1-8 (igneous description based on Piece 1)
CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine grained. Plagioclase clusters in groundmass (smaller than in section 2).
VESICLES: Non-vesicular

ALTERATION: Dark gray moderately altered basalt

VEINS: Several 0.1-0.4 mm veins of saponite and minor pyrite

STRUCTURE: Moderate fracturing; heterogeneously distributed. Two microfaults in Pieces 5 and 8.
Oblique slip shear veins in Piece 5.

ADDITIONAL COMMENTS: Clinopyroxene and altered olivine are present in the groundmass.

Proc. IODP | Volume 309/312

y N
w

32



Site 1256 core descriptions Visual core descriptions

Core Photo
o >
[ ©
o)
£ £
= ?
-
cm & »
0
11
10
12
20 —|
30
: 3a
40 — 3b
| 3c
50 —
14
15
60 —
1
70 —
47
80— 8
90 —
19
100 —
110
110
411
112
120 —
113
130 —
114
115a
140 —
115b
116
150 —

)]

.2

k]

c 2 2 g t

o T _ o) c_ug > O GN) c
T & © 5 55 s 22 % 8
= o =] 2 3 Ie) = © =
c & 2 % e 8¢ 2 Bg £ O
2 2 £ 2 2§ 3 28 £ & 2
O w 5 & = ®© @ O= & <
& Vh p.o
,
& Vh
& Vh
fg L°.
y ..
i
TSB 80 ..
§ s
7L ..
ICP [.
TSB & Vh .
31 a fg—mg}, *
< | Vh .
A M.
HE| F :
go -
fg |°

309-1256D-87R-2 (Section top : 832.1 mbsf)

Volcanic Rock

UNIT: 31

ROCK NAME: Aphyric fine- to medium-grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine to medium-grained basalt.
PIECES: 1-16 (igneous description based on Piece 10a)

CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine to medium grained. The groundmass is generally fine-grained but in Pieces 4-12,
grain size varies from fine to medium-grained, even within a single piece.

VESICLES: Non-vesicular
ALTERATION: Dark gray moderately altered basalt
VEINS: Several 0.1-0.5 mm veins of saponite and minor pyrite. One sulfide vein in Piece 7.

STRUCTURE: Moderate fracturing; heterogeneously distributed. Centimeter-thick fault zones in Pieces 3
and 8.

ADDITIONAL COMMENTS: Pieces 4 to 13 are characterized by a gradual textural change compared to
the rest of Unit 31. The groundmass size slightly increases and plagioclase forms clusters.

Proc. IODP | Volume 309/312

y N
w

33



Site 1256 core descriptions Visual core descriptions

Core Photo
)
2
[0} ©
3 g 8 5 0
IS £ S © = £ 2 % 2
S - il = —— [0] © o > ] [%) N S
Z &€ ® § £ 5 585 S 2g o 2
8 &£ 52 28 %8% 8 5 22 £ § .
Ko} 8 2 £ £ 2 2o ® 2 §£ ® 2 309-1256D-87R-3 (Section top : 833.6 mbsf)
cm (%] O w IO O = & o 0= O <
0] . .
S Volcanic Rock
| JL .
i | sv [+.+| uNiT:31
7 11ab & Vh . «| ROCK NAME: Aphyric fine-grained basalt
10 - [«"+.| SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
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] b +"| CONTACTS: None
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i A . *| ALTERATION: Dark gray moderately altered basalt.
3a L.
B « | VEINS: Several 0.1-0.3 mm veins of saponite and minor pyrite.
30 7 [.°.| STRUCTURE: Moderate fracturing, evenly distributed. Oblique slip shear veins in Pieces 1, 3 and 4.
{3 R
& |sv
7 3c F.e.
40 — 3d 31 a fig [« -
50 — [-0-
| 4a F.e.
. & |sv [
60 —
- 4b [«
45 Fe®e
70 —|
6 Fe'e
. 4| Vh o
80
90
100 —
110 —
120 —
130 —
140 —
150 —

Proc. IODP | Volume 309/312 34

y N
w



Site 1256 core descriptions Visual core descriptions

Lith. Unit

Structure

Structural
Measurement

Glass

Phenocrysts

Constituent
Minerals

Grain Size

31

2

Vh

« | Alteration

Core Photo
(]
o
o 5
o & 2
o = c N
-
z 8 3 g
) £ c Q9
Q ] o o
2 o =
cm p (%)) o w
XRD
PP
A PMAG
IcP
TSB

32

Vh

CcX .

px o,

309-1256D-88R-1 (Section top : 840.2 mbsf)

Volcanic Rock
UNIT: 31
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1-8 (igneous description based on Piece 1)
CONTACTS: Upper: None
Lower: Not recovered (textural change from fine-grained to cryptocrystalline groundmass

and the appearance of a few altered olivine phenocrysts)

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.5 15 1 1.2 Subhedral, completely altered to

saponite
GROUNDMASS: Fine grained
VESICLES: Non-vesicular
ALTERATION: Dark gray moderately altered basalt
VEINS: Several 0.1-0.4 mm veins of saponite and pyrite

STRUCTURE: Slight fracturing, evenly distributed

UNIT: 32

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.
PIECES: 9-19 (igneous description based on Piece 16)

CONTACTS: Upper: Not recovered (textural change from cryptocrystalline to fine-grained groundmass)
Lower: None

COLOR: Very dark gray (3/1)

GROUNDMASS: From cryptocrystalline (Piece 9) to fine-grained
VESICLES: Non-vesicular

ALTERATION: Dark gray moderately altered basalt

VEINS: Several 0.1-0.4 mm veins of saponite and pyrite

STRUCTURE: Slight fracturing, evenly distributed
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309-1256D-88R-2 (Section top : 841.6 mbsf)

Volcanic Rock
UNIT: 32

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.

PIECES: 1-3 (igneous description based on Piece 1b)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg.
Olivine: 0.2 1.5 1.0 1.0

GROUNDMASS: Fine grained

Shape/Habit

Euhedral, completely altered to saponite

VESICLES: Non-vesicular. A few spherical vesicles (0.1 to 0.3 mm) filled with saponite.

ALTERATION: Dark gray moderately altered basalt.
VEINS: Several 0.1 mm veins of saponite and pyrite.

STRUCTURE: Slight fracturing.
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4 & UNIT: 33A
7 ROCK NAME: Aphyric cryptocrystalline basalt
42 px
10 - SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
13 /& PIECES: 1-16 (igneous description based on Piece 14)
] CONTACTS: None
| COLOR: Very dark gray (3/1)
20 — 4 XX " . | GROUNDMASS: Cryptocrystalline
B VESICLES: Non-vesicular
i & ALTERATION: Dark gray slightly altered basalt with several 1-8 mm mixed alteration halos.
5
B VEINS: Common 0.1-0.4 mm veins of saponite and minor silica, iron oxyhydroxydes, and celadonite.
30 6 STRUCTURE: Moderate fracturing. Cooling-related vein networks in Pieces 4 and 6.
i >§< . ADDITIONAL COMMENTS: Piece 8 has a chilled margin with spherulitic texture. Piece 1 has several
| irregular vesicles filled with saponite and geladonite.
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7 a ROCK NAME: Aphyric microcrystalline basalt
12 XRD & g i y
10 - SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
-4 3 PIECES: 1-20 (igneous description based on Piece 12)
cX
B CONTACTS: None
| 4 COLOR: Very dark gray (3/1)
20 — PHENOCRYSTS: % Grain Size (mm):
i 5 Mode Max  Min Avg. Shape/Habit
i 6 Clinopyroxene: 0.1 1.0 0.7 0.8 Euhedral
b GROUNDMASS: Microcrystalline
30 77 & _* | VESICLES: Non-vesicular
i ALTERATION: Dark gray slightly altered basalt. Piece 2 is a hyaloclastite altered into celadonite, saponite,
silica and minor pyrite.
1 8 VEINS: Common 0.1-0.3 mm veins of saponite, chalcopyrite, celadonite and iron-oxyhydroxides
40 — STRUCTURE: Slight fracturing. Y-shaped and hairline veins in Pieces 7, 12 and 17
) 9 ADDITIONAL COMMENTS: Piece 2 is an altered hyaloclastite.
4 px
410 33A a
50 —
41
712 &
60
113
114
70 —
|15
16
7 cX
80 7 17 <&
18
90 —
419
420 -
100 —
110 —
120 —
130 —
140 —
150 —

Proc. IODP | Volume 309/312 38

y N
w



Site 1256 core descriptions Visual core descriptions

Core Photo
0
2
[0} °
= =] =] —
[} =
o g c @ 3 £ =
IS = s © —= £ 2 5 S <
S °© = g = £ go 5§ 32 &5 O
=2 [0 _'(5 o c = S5 8 =] (7] =
Q c - 2 B © 2 c @ag £ O
) 3 2 8 g £ 28 8 2 5 © 2 309-1256D-91R-1 (Section top : 864.2 mbsf)
cm (%] O w IO O = & o 0= O <
0 & Volcanic Rock
71
4 UNIT: 33A
7 5 ROCK NAME: Aphyric microcrystalline basalt
10 - cX © SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
m /& PIECES: 1-26 (igneous description based on Piece 22)
3 XRD
] CONTACTS: None
1 4 & COLOR: Very dark gray (3/1)
20 — GROUNDMASS: Microcrystalline
13 ,& VESICLES: Non-vesicular. Pipe vesicles in Pieces 10 and 11.
1 6 ,& px ALTERATION: Dark gray slightly altered basalt, with rare 0.2 mm brown (Pieces 1 and 3) and 1.4 mm light
gray (Pieces 5 and 8) alteration halos
17 VEINS: Very common 0.1-0.5 mm veins of saponite, celadonite, laumontite and minor iron-oxyhydroxides
30 and silica. Celadonite less abundant below Piece 13. Laumontite in Pieces 1-8, 15, 23, and 25.
i 8 §x STRUCTURE: Moderate fracturing. Cooling-related vein networks in Pieces 13 and 19. Breccia in Pieces
15and 17.
1 9 px * | ADDITIONAL COMMENTS: Curved chilled margin in Piece 13 is a possible indication of a pillow basalt
* | margin. Piece 20 has altered clinopyroxene phenocryts (0.5 mm). Possibly altered olivine phenocryst in
40 — Piece 25.
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309-1256D-92R-1 (Section top : 869.0 mbsf)
Volcanic Rock
UNIT: 33A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-28 (igneous description based on Piece 21)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular. Irregular vesicles are present in Pieces 1, 17, and 19.

ALTERATION: Dark gray slightly altered basalt, with two 2-4 mm black halos. Rare amygdales of
celadonite and calcium carbonate.

VEINS: Several 0.1-0.4 mm veins of saponite, chalcopyrite and minor silica and pyrite

STRUCTURE: Slight fracturing.

Proc. IODP | Volume 309/312

y N
w

40



Site 1256 core descriptions Visual core descriptions

Core Photo

7]
Q
<] °
= =] =] —
) =
e} g c @ 5 L =
S = 6 T - £ o 5 ]
5 T 2 5 = ¢ E¢ s S N §
=2 [0 _'(5 8 c = S ‘5 8 =] N =
Q c s 2 2 B © o 2 c § c £ O .
ko] 8 2 £ £ & 2o & 2 5 © 2 309-1256D-93R-1 (Section top : 873.8 mbsf)
cm (%] O w IO O = 6 o 0= © <
0 Volcanic Rock
i ux |- | UNIT:33A
7 ROCK NAME: Aphyric microcrystalline basalt
10 - éoo 9 " SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
m o PIECES: 1-18 (igneous description based on Piece 15)
7 CONTACTS: None
| 28 . COLOR: Very dark gray (3/1)
20 — . | PHENOCRYSTS: % Grain Size (mm):
| A . Mode Max Min  Avg. Shape/Habit
90
— ° Clinopyroxene: 0.1 0.3 0.2 0.2 Euhedral
7 '& GROUNDMASS: Microcrystalline
30 —| A . VESICLES: Non-vesicular. Irregular to spherical vesicles filled with black, saponite, Ca-carbonate, silica
>§< * | minerals, and pyrite are present in Pieces 2, 4, 7, 8, 10, 15, and 18.
i ALTERATION: Dark gray slightly altered basalt. Rare vesicles filled with saponite, calcium carbonate, silica
and pyrite.
| & x VEINS: Common 0.1-0.3 mm veins of saponite, pyrite, chalcopyrite, and minor silica.
40 — 80 STRUCTURE: Moderate fracturing. Cooling- related Y-shaped and curved veins.
& ADDITIONAL COMMENTS: Pieces 2 and 10 have chilled margins (spherulitic texture) with altered (Piece
B o2 10) or fresh (Piece 2) glass. Possibly some partially altered olivine phenocrysts in Piece 18.
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i UNIT: 33A
7 ROCK NAME: Aphyric microcrystalline basalt
—4 2
10 - SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
43 PIECES: 1-25 (igneous description based on Piece 10)
] CONTACTS: None
14 & | COLOR: Very dark gray (3/1)
20 — PHENOCRYSTS: % Grain Size (mm):
| Mode Max  Min Avg. Shape/Habit
45 Clinopyroxene: 0.5 1.0 0.1 0.5 Euhedral-subhedral
7 GROUNDMASS: Microcrystalline
16 .
BX |- | VESICLES: Non-vesicular
30 .
7 ALTERATION: Dark gray slightly altered basalt.
17 VEINS: Common 0.1-0.3 mm veins of saponite, laumontite (in Piece 17-20), and minor pyrite and
i chalcopyrite
18 STRUCTURE: Slight fracturing.
40 —
49 ADDITIONAL COMMENTS: Possible altered olivine and clinopyroxene phenocrysts.
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309-1256D-94R-2 (Section top : 879.95 mbsf)

Volcanic Rock
UNIT: 33A

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.

PIECES: 1-18 (igneous description based on Piece 10)
CONTACTS: None

COLOR: Very dark gray (3/1)

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

Olivine: 0.5 0.6 0.2 0.3

Clinopyroxene: 0.1 0.5 0.2 0.3

GROUNDMASS: Microcrystalline

Shape/Habit
Euhedral-subhedral

Euhedral

VESICLES: Non-vesicular. Irregular vesicles are present in Pieces 6, 11, 13 and 15.

ALTERATION: Dark gray slightly altered basalt.

VEINS: Several 0.1-0.2 mm veins of saponite, pyrite and chalcopyrite.

STRUCTURE: Slight fracturing.
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309-1256D-95R-1 (Section top : 888.2 mbsf)

Volcanic Rock

UNIT: 33A

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-21 (igneous description based on Piece 18)

CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular. Pipe vesicles found in Piece 9.
ALTERATION: Dark gray slightly altered basalt

VEINS: Very common 0.1-0.3 mm veins of saponite, pyrite and chalcopyrite

STRUCTURE: Moderate fracturing; evenly distributed. Mostly Y-shaped veins linked to the cooling of lava.
Parallel planar veins in Pieces 16 and 17.

ADDITIONAL COMMENTS: Chilled margin located in Piece 9. Altered olivine microphenocryst found in
Piece 18
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309-1256D-96R-1 (Section top : 893.0 mbsf)

Volcanic Rock

UNIT: 33A

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
PIECES: 1-29 (igneous description based on Piece 19)

CONTACTS: None

COLOR: Black (2.5/1)

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular. A few irregular vesicles (0.5 to ~0.8 in diameter) are present in Pieces 2 and
17.

ALTERATION: Dark gray slightly altered basalt with rare 1-1.5 mm black and mixed alteration halos
VEINS: Very common 0.1-0.4 mm veins of saponite, chalcopyrite, and pyrite
STRUCTURE: Slight fracturing; evenly distributed.

ADDITIONAL COMMENTS: Chilled margin with altered glass in Pieces 23 and 25.
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309-1256D-97R-1 (Section top : 897.8 mbsf)

Volcanic Rock

UNIT: 33A

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-16 (igneous description based on Piece 10)

CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.5 1.0 0.7 0.8 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with one 1.5 mm black halo in Piece 12.

VEINS: Several 0.1-0.3 mm veins of saponite and minor celadonite, calcium carbonate and pyrite.

STRUCTURE: Slight fracturing. Magmatic layering in Pieces 2 and 7. In Piece 7 the magmatic layering is
steeply dipping.

ADDITIONAL COMMENTS: Olivine phenocrysts are completely replaced by saponite.
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4 UNIT: 33A
12 & ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
10 7 TSB N
m PIECES: 1-5 (igneous description based on Piece 5)
33A| a
43 .
CONTACTS: None
| COLOR: Very dark gray (3/1)
20 — GROUNDMASS: Microcrystalline
1 4
VESICLES: Non-vesicular. A few small (0.1-0.2 mm) spherical to irregular vesicles in Piece 1.
4 X
15 ALTERATION: Dark gray slightly altered basalt with several 0.7-1.5 mm black alteration halos with a pyrite
front.
30 —| VEINS: Several 0.1-0.4 mm veins of saponite and minor pyrite, iron oxyhydroxides and silica
B STRUCTURE: Y-shaped veins in Piece 3.
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309-1256D-99R-1 (Section top : 907.4 mbsf)

Volcanic Rock

UNIT: 33B

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.
PIECES: 1-21 (igneous description based on Piece 9a)
CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine grained

VESICLES: Non-vesicular. A few large and irregular vesicles (0.2-0.5 mm) filled by saponite and silica
minerals in Piece 6.

ALTERATION: Dark gray slightly altered basalt with several 0.6-3.5 mm black alteration halos with a pyrite
front.

VEINS: Common 0.1-1.0 mm veins of saponite, pyrite, and minor zeolite, calcium carbonate and silica

STRUCTURE: High fracturing; evenly distributed. Mostly steeply dipping veins. Oblique slip reverse shear
vein in Piece 2. Normal dip slip fault zone in Piece 16.

ADDITIONAL COMMENTS: Some very long plagioclase microlites (1.0-2.0 mm in length). A few
completely altered olivine phenocrysts in Piece 9a.
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b UNIT: 33B
7 ROCK NAME: Aphyric fine-grained basalt
10 - PP SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.
PMAG
42 PIECES: 1-14 (igneous description based on Piece 14)
I CONTACTS: None
i & Vh . COLOR: Very dark gray (3/1)
3 .
20 — GROUNDMASS: Fine grained
B VESICLES: Non-vesicular
i 4 & . ALTERATION: Dark gray slightly altered basalt.
B VEINS: Common 0.1-0.4 mm veins of saponite and minor pyrite.
30 STRUCTURE: Moderate fracturing, evenly distributed. Mostly steeply dipping veins.
i . ADDITIONAL MMENTS: Several sulfide minerals (pyrite?) can be seen throughout the rock, especially
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309-1256D-100R-1 (Section top : 910.6 mbsf)

Volcanic Rock

UNIT: 33B

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1

CONTACTS: Upper: none
Lower: breccia with chilled margin (top of Unit 34, Piece 2-4)

COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt

VEINS: Two 0.3 mm veins of saponite

UNIT: 34A

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 2-18 (igneous description based on Piece 7d)

CONTACTS: Upper: breccia containing chilled margin clasts
Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.1 0.8 0.2 0.5 Euhedral, completely altered to black

saponite

GROUNDMASS: Microcystalline: textural transition between cryptocrystalline (Pieces 2-4) and fine
grained (Pieces 13-18).

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several 0.6-3.5 mm black alteration halos with a pyrite
front

VEINS: Very common 0.1-0.3 mm veins of saponite and minor pyrite, silica and iron oxyhydroxides. In
Pieces 2-4, silica and saponite as breccia cement.

STRUCTURE: High fracturing; heterogeneously distributed. Mostly steeply dipping sets of veins. Two shear
veins in Piece 6.

ADDITIONAL COMMENTS: Breccia (Pieces 2-4) cemented by saponite and silica. One clast of the
breccia (Piece 3) shows a chilled margin (0.5-1.5 mm). Sulfides common along veins (e.g. Pieces 6, 7, 16a
and 13).
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309-1256D-100R-2 (Section top : 912.04 mbsf)

Volcanic Rock

UNIT: 34A

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1-4 (igneous description based on Piece 4)
CONTACTS: None

COLOR: Black (2.5/1)

GROUNDMASS: Fine grained

VESICLES: Sparsely vesicular. Spherical to irregular vesicles (0.01-0.03 mm). Some filled with sulfide
minerals (pyrite), most filled with saponite. A pipe vesicle is present in Piece 4.

ALTERATION: Dark gray slightly altered basalt with minor saponite and pyrite amygdales

VEINS: Common 0.1-0.5 mm veins of saponite and minor pyrite and silica. One 1.6 mm vein of silica,
saponite and chalcopyrite in Piece 4.

STRUCTURE: High fracturing in Piece 2.
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4 UNIT: 34A
7 >§< Vh .~ | ROCK NAME: Aphyric microcrystalline basalt
10 - 2 SUMMARY DESCRIPTION: Massive aphyric microcystalline basalt.
m PIECES: 1-19 (igneous description based on Piece 4)
] CONTACTS: None
13 >§< COLOR: Very dark gray (3/1)
20 — PHENOCRYSTS: % Grain Size (mm):
| Mode Max  Min Avg. Shape/Habit
B L Clinopyroxene: 0.1 1 0.5 0.8 Subhedral
14 X T
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
30
7 5 >§< " .| ALTERATION: Dark gray slightly altered basalt with rare 1-6 mm black alteration halos with a pyrite front
) VEINS: Very common 0.1-0.5 mm veins of saponite, minor pyrite and chalcopyrite, and, in Pieces 15-17,
b minor iron-oxyhydroxides and silica
168 STRUCTURE: High fracturing; evenly distributed. Vein networks from Piece 2 to Piece 5 and from Piece 11
40 — to Piece 16. Mostly steeply dipping veins.
. | ADDITIONAL COMMENTS: Sulfides on fracture planes (Piece 18)
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0 1 Volcanic Rock
4 UNIT: 34A
12
ROCK NAME: Aphyric microcrystalline basalt
10 - SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
43 XX " .| PIECES: 1-6 (igneous description based on Piece 3)
7 CONTACTS: Upper: none
B . Lower: not recovered (textural change)
b 34A| XK a _* | COLOR:Black (2.5/1)
20 — 4
| PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
45
i Olivine: 0.5 1.0 0.5 0.8 Euhedral-subhedral
b 6 GROUNDMASS: Microcrystalline
30 VESICLES: Non-vesicular. A few irregular vesicles (0.5-1.0 mm) are filled with saponite.
45 |7 |\" |7 |7 " T T [ |:T | ALTERATION: Dark gray slightly altered basalt with rare 0.3-1 mm brown alteration halos
b VEINS: Several 0.1-0.4 mm veins of saponite and pyrite, and in Pieces 4-6, iron oxyhydroxides
) 8 STRUCTURE: High fracturing; evenly distributed. Mostly steeply dipping veins.
40 —
| UNIT: 34B
- B ROCK NAME: Aphyric fine-grained basalt
19 34 a o
fg - | SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
50 — T
B PIECES: 7-10 (igneous description based on Piece 10)
- CONTACTS: Upper: not recovered (textural change)
i Lower: none
10 .
- & Vh * . | COLOR: Black (2.5/1)
60 " . | GROUNDMASS: Fine grained
i VESICLES: Non-vesicular
b ALTERATION: Dark gray slightly altered basalt
) VEINS: Several 0.1-0.4 mm veins of saponite and pyrite
70 —
i STRUCTURE: Moderate fracturing. Mostly steeply dipping veins.
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309-1256D-102R-1 (Section top : 926.6 mbsf)
Volcanic Rock
UNIT: 34B
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1-24 (igneous description based on Piece 5a)
CONTACTS: None

COLOR: Very dark gray (3/1)

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

" .| olivine: 0.1 07 03 0.5 Euhedral

Core Photo
(]
o o
©
= [=)] =] a—
o & 2 =
g & .3 F o
3 9 -(% s £ £ go g Sao N §
8 o > 23 g Ew P ==
® s c o 2 © Ba 9 c ®g £ [
8 8§ 2 g2 <c 2 28 &8 & 5 T £
cmpay o O » 5 b = © @T O & <
0—
11 g !
42
10 —
|3
1 4
20_551
i AR
7 5b
30 6
17
18 &
40— 9
10
11 &
50 —
12a
:12b “FD Vh
l12¢
124
60 —113a
113b
114
15a 34B a ;
15a '& .
70 —
ICP
16a TSB
716b &
16¢c
80 —
T17a
90 < vh
- TSB
| PP
17¢ PMAG
117
100 —
|18 8o
119
110 — 20
1 21
422
120 — P
123 %0
130 242
) XRD 8o
~24b
140 —
150 —

GROUNDMASS: Fine grained

| VESICLES: Generally non-vesicular. Some irregular vesicles filled with saponite and silica mineral in

Pieces 18, 23, and 24.

| ALTERATION: Dark gray slightly altered basalt

| VEINS: Very common 0.1-0.3 mm veins of saponite and minor pyrite and silica

STRUCTURE: Moderate fracturing; evenly distributed.

ADDITIONAL COMMENTS: Irregular sulphide minerals (1-5 mm) are present in Pieces 17 and 23.
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| & Vh " .| uNIT:34B
41 :
o ROCK NAME: Aphyric fine-grained basalt
]
b [}
10 - SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
m PIECES: 1-17 (igneous description based on Piece 6)
7 A CONTACTS: None
2c & | Vh - | COLOR: Very dark gray (3/1)
2a 2b :
20 4 2a PHENOCRYSTS: % Grain Size (mm):
| Mode Max  Min Avg. Shape/Habit
129 Olivine: 0.1 10 05 08  Euhedral
) A GROUNDMASS: Fine grained
| VESICLES: Generally non-vesicular. A few vesicles in Piece 1.
%7, <& | Vh
7 ALTERATION: Dark gray slightly altered basalt
] VEINS: Very common 0.1-0.3 mm veins of saponite and minor pyrite and chalcopyrite
| & Vh . STRUCTURE: Moderate fracturing; evenly distributed. En echelon array of veins in Piece 1. Mostly steeply
A | dipping veins in Pieces 1 and 2.
40 - 4a
4 4b ADDITIONAL COMMENTS: Sulfides on fault planes in Pieces 2 and 4. Olivine phenocrysts are completly
replaced by saponite.
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0 Volcanic Rock
i UNIT: 34B
2
7 ROCK NAME: Aphyric fine-grained basalt
10 3 SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
m 34B a fg PIECES: 1-5 (igneous description based on Piece 3)
14 CONTACTS: Upper: none
- Lower: not recovered (textural change and change from massive flow to sheet flow)
1 5 COLOR: Very dark gray (3/1)
20
| GROUNDMASS: Fine grained
b VESICLES: Non-vesicular
i . & Vh ALTERATION: Dark gray slightly altered basalt
30 - ng * | VEINS: Rare 0.1-0.3 mm veins of saponite, pyrite and minor chalcopyrite
7 px " . | STRUCTURE: Slight fracturing.
17 35A a T
i UNIT: 35A
4 8
40 ROCK NAME: Aphyric microcrystalline basalt
= SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
9 f
i 9
PIECES: 6-9 (igneous description based on Piece 6)
| CONTACTS: Upper: not recovered
Lower: none
50 —
B COLOR: Black (2.5/1)
b PHENOCRYSTS: % Grain Size (mm):
i Mode Max  Min Avg. Shape/Habit
b Plagioclase: 0.1 0.5 0.2 0.4 Subhedral
60 7 GROUNDMASS: Microcystalline
B VESICLES: Non-vesicular
n ALTERATION: Dark gray slightly altered basalt
70 VEINS: Rare 0.1-0.3 mm veins of saponite and pyrite
- STRUCTURE: Slight fracturing.
B ADDITIONAL COMMENTS: A few subhedral olivine (0.2-0.5 mm) phenocrysts are present. They are
i completely replaced by saponite. Sulfides on fracture planes on Pieces 6 to 9.
80
90 —
100 —
110 —
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150 —
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309-1256D-103R-1 (Section top : 936.0 mbsf)

Volcanic Rock

UNIT: 35A

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
PIECES: 1-15 (igneous description based on Piece 7)

CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.6 0.5 0.2 0.4 Subhedral
Clinopyroxene: 0.3 0.4 0.1 0.3 Subhedral

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with common 0.3-5 mm black alteration halos
VEINS: Very common 0.1-0.5 mm veins of saponite and minor pyrite and silica

STRUCTURE: High fracturing; heterogeneously distributed. Vein set of vertical veins in Piece 7. Vein
network in Piece 15.

ADDITIONAL COMMENTS: Plagioclase and Clinopyroxene phenocrysts generally form glomerocrysts.
Sulfides on fracture planes (Pieces 5, 6, 13).
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309-1256D-104R-1 (Section top : 940.8 mbsf)

Volcanic Rock

UNIT: 35A

ROCK NAME: Aphyric glassy-cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric glassy-cryptocrystalline basalt sheet flow.
PIECES: 1-15 (igneous description based on Piece 8)

CONTACTS: None

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.8 0.2 0.5 Euhedral
Olivine: 0.1 0.5 0.2 0.3 Euhedral-subhedral

GROUNDMASS: Glassy-cryptocrystalline

VESICLES: Pieces 1-6, and 8-9 are non-vesicular. Pieces 7, 12-16 are sparsely vesicular. Piece 11 is
moderately vesicular. Piece 10 is highly vesicular. Most vesicles (0.5-2.0 mm) are spherical, but there are
some large (5-10 mm) vesicles in Piece 10 and 11 that are irregular.

ALTERATION: Dark gray slightly altered basalt with several 0.3 mm black alteration halos.

VEINS: Very common 0.1-0.3 mm veins of saponite and minor pyrite and chalcopyrite.

STRUCTURE: Moderate to high fracturing; heterogeneously distributed. Vein network in Pieces 1, 3, and
5. Magmatic layering in Pieces 7, 8, and 9.

ADDITIONAL COMMENTS: Chilled margin with glass in Pieces 1, 3, 7 and 8. The glass is altered in Piece
3. Below the chilled margin texture changes from glassy-spherulitic to variolitic. In Piece 8, the chilled
margin is slightly curved (pillow?). Olivine phenocrysts are replaced by saponite.
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309-1256D-105R-1 (Section top : 945.6 mbsf)
Volcanic Rock
UNIT: 35A
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.
PIECES: 1-22 (igneous description based on Piece 22)
CONTACTS: None

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.1 0.1 0.1 Euhedral
Clinopyroxene: 0.1 0.1 0.1 0.1 Subhedral

GROUNDMASS: Fine grained

VESICLES: Generally non-vesicular. Pieces 2-7 are sparsely vesicular with irregular shape.
ALTERATION: Dark gray slightly altered basalt

VEINS: Several 0.1 mm veins of saponite and, in Pieces 1-7, pyrite and chalcopyrite
STRUCTURE: Slight fracturing.

ADDITIONAL COMMENTS: Piece 22 has two large (3 mm) sulfide minerals.
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077 Volcanic Rock
11a & UNIT: 35A
7 & Vh ROCK NAME: Aphyric microcrystalline basalt
10 1b SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
i Te PIECES: 1-15 (igneous description based on Piece 1a)
b CONTACTS: Upper: none
- Lower: not recovered
42
COLOR: Black (2.5/1)
20 7 ) A
. GROUNDMASS: Microcrystalline
px oo
43 ,@' . | VESICLES: Non-vesicular.
7 ALTERATION: Dark gray slightly altered basalt with several 0.1-0.4 mm black alteration halos.
30 4 VEINS: Common 0.1-0.3 mm veins of saponite and minor pyrite. Pyrite veins in Piece 5.
7 & STRUCTURE: Slight fracturing.
45 35A a
7 UNIT: 35B
G <
7 ROCK NAME: Sparsely olivine-clinopyroxene-plagioclase-phyric cryptocrystalline basalt
40 —
- 8a SUMMARY DESCRIPTION: Sparsely phyric cryptocrystalline basalt sheet flow.
8b .
T PIECES: 16-23 (igneous description based on Piece 18)
49
CONTACTS: Upper: not recovered
B 10 Lower: not recovered
50 —
i . COLOR: Black (2.5/1)
11
- . PHENOCRYSTS: % Grain Size (mm):
112 px C Mode Max Min  Avg. Shape/Habit
13 Plagioclase: 1.5 1 0.2 0.6 Euhedral-anhedral, altered
60 7 Olivine: 0.1 0.8 0.6 0.7 Euhedral, completely replaced by
414 saponite
115 ,&' . Clinopyroxene: 0.5 0.7 0.15 0.2 Euhedral
EEE [ A e R R E R D GROUNDMASS: Cryptocrystalline
16 &
70 — ‘B VESICLES: Non-vesicular. Rare vesicles filled with saponite.
=417
ALTERATION: Dark gray slightly altered basalt.
| 158 VEINS: Common 0.1-0.3 mm veins of saponite and minor pyrite.
-1 18 ICP '& Vh . STRUCTURE: Slight fracturing. Shear vein in Piece 22.
80 ADDITIONAL COMMENTS: Plagioclase and clinopyroxene phenocrysts can form glomerocrysts.
s .
19 35B p ux - | UNIT: 35C
- 20 ROCK NAME: Aphyric microcrystalline basalt
cX
90 XRD SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
421
PIECES: 24-25 (igneous description based on Piece 25a)
- S, L .~ | CONTACTS: Upper: not recovered
122 / px . Lower: none
@ Sv "
100 — . COLOR: Very dark gray (3/1)
7 PHENOCRYSTS: % Grain Size (mm):
= . Mode Max  Min Avg. Shape/Habit
123 N Plagioclase: 05 06 03 05  Euhedral-subhedral
110 - - | Olivine: 0.1 0.5 0.3 0.4 Euhedral-subhedral, completely
Vh . replaced by saponite
124 & K
| TSB & |Vh .| clinopyroxene: 0.1 02 01 03  Subhedral
b GROUNDMASS: Microcrystalline
i PP 35C a px
VESICLES: Non-vesicular.
120 —{ 252 PMAG
i '& Vh - | ALTERATION: Dark gray slightly altered basalt.
h 25h . VEINS: Several 0.2-0.6 mm veins of saponite and pyrite.
| STRUCTURE: Slight fracturing.
130 — ADDITIONAL COMMENTS: Plagioclase and clinopyroxene phenocrysts can form glomerocrysts. Piece
24 contains less phenocrysts. Some sulfides are present in the fracture planes of Piece 24.
140 —
150 —
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309-1256D-107R-1 (Section top : 955.2 mbsf)

| Volcanic Rock
| uNIT: 35C
* | ROCK NAME: Aphyric cryptocrystalline basalt

{ SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.

PIECES: 1-12 (igneous description based on Piece 12)

* | CONTACTS: None
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N COLOR: Very dark gray (3/1)

| PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
‘ Plagioclase: 0.5 0.8 0.4 0.5 Euhedral-subhedral
* | Olivine: 0.1 0.6 0.3 0.5 Euhedral, completely replaced by

saponite

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

| ALTERATION: Dark gray slightly altered basalt with common black alteration halos in Pieces 9-12

| VEINS: Common 0.1-0.3 mm veins of saponite and pyrite

C STRUCTURE: Slight to moderate fracturing; evenly distributed. Vein network in Piece 10.

| ADDITIONAL COMMENTS: Pieces 9 has a large (4.1 x 2.3 mm) holocrystalline fine-grained xenolith. The

| xenolith consists of plagioclase, clinopyroxene, and altered olivine. Piece 12 has decomposed plagioclases
* | and small (0.5 to 1.5 mm) rounded patches of fine-grained groundmass which are perhaps xenocrysts and

xenoliths. Sulfide minerals are present along fracture planes in Pieces 3, 4, 7, 9, 10, and 15.
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cm @ N O w I » = & o 0= © <
0 __ 1 4 g Volcanic Rock
4 XRD Py (?) UNIT: 35C
2 o a
] 9 cX * | ROCK NAME: Aphyric microcrystalline basalt
XRD ?) .
10 SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
43 PIECES: 1-26 (igneous description based in Piece 6d)
7 4 BX 1 * | CONTACTS: None
COLOR: Very dark gray (3/1)
15 cx
20 — PHENOCRYSTS: % Grain Size (mm):
6a Mode Max  Min Avg. Shape/Habit
4 \ .
= & Vh . | Plagioclase: 0.1 0.15 0.15 0.15 Euhedral
- 6b ’
. Olivine: 0.1 0.15 0.15 0.15 Subhedral, completely altered to
B Vh . saponite
30 7 6c GROUNDMASS: Microcrystalline
B XRD .
B 6d H/ . VESICLES: Generally non-vesicular. Some large (up to 1 mm), elongated and irregular vesicles, filled with
| white silica mineral (chalcedony) and with pyrite in Piece 7b. Pipe vesicles in Piece 8.
i ALTERATION: Dark gray slightly altered basalt with rare 0.2 mm light greenish gray alteration halos
40 — 7a & Vh " . | VEINS: Very common 0.1-2 mm veins of saponite, minor silica and pyrite
. o .
7b o° . * | STRUCTURE: Moderate fracturing; evenly distributed. Vein network in Pieces 25 and 26.
i ADDITIONAL COMMENTS: Altered hyaloclastite in Pieces 1 and 2: cryptocrystalline clasts in
saponite/celadonite cement. Pieces 15-24 contain slightly more phenocrysts: 0.5% clinopyroxene (up to
n . | 1.5 mm), which includes small plagioclase microlites and 0.3% plagioclase (up to 0.2 mm). Pieces 6 and
50 — 8 ". px . 24 include fine-grained holocrystalline gabbroic xenoliths (minimum size: 2.2 x 1.5 cm and 1.0 x 0.3 cm,
p * | respectively). Contacts with the host rocks are sharp. Xenoliths are composed of plagioclase (50%),
B clinopyroxene (30%), and fresh olivine (20%). Some spherical vesicles are found in the xenoliths and are
19 filled either by saponite or by microcrystalline basalt (similar to the host rock). Some sulfides are found on
the fracture planes of Pieces 6, 7, and 10.
10a
| 10b &
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411
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70 —13a
113b 35C & a
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cm (%] O w IO O = & o 0= O <
0 1 Volcanic Rock
| UNIT: 35C
2 &
7 ROCK NAME: Aphyric cryptocrystalline-microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric cryptocrystalline-microcrystalline basalt sheet flow.
10—+ 3 XRD 4
i PIECES: 1-10 (igneous description based on Piece 1)
cx
b . CONTACTS: Upper: none
B 4 ﬁ‘ . Lower: appearence of breccia and textural change below
n COLOR: Very dark gray (3/1)
20
PHENOCRYSTS: % Grain Size (mm):
] & Mode Max  Min Avg. Shape/Habit
45 54
| Plagioclase: 0.1 0.5 0.2 0.3 Euhedral-subhedral
- 6 TSB ﬁL " . | Olivine: 0.1 0.4 0.2 0.3 Euhedral-subhedral
30 GROUNDMASS: Cryptocrystalline-microcrystalline
17 35C < a VESICLES: Non-vesicular.
b ALTERATION: Dark gray slightly altered basalt with one 1-mm wide light greenish gray alteration halo in
18 Piece 10.
40 — Hx " . | VEINS: Very common 0.1-1.5 mm veins of saponite, pyrite, and minor silica.
i XX STRUCTURE: High fracturing; evenly distributed.
i 9a '& . ADDITIONAL COMMENTS: Pieces 2-6 are breccia containing polygonal microcrystalline basalt clasts and
Vh . | altered glass. Cemented by saponite. Some patches of cryptocrystalline areas (0.5-4 mm) distributed
n & throughout the the microcrystalline groundmass. Sulfides are present along veins of Pieces 2-6 and 10.
50 — 9b Piece 9 shows sharp change of grain size: microcrystalline to cryptocrystalline (chilled margin at the end of
unit 35?).
110
B cx .
B : UNIT: 36A
wo| | |
60 ROCK NAME: Aphyric microcrystalline basalt
4 o
B " [ SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
b 12 PIECES: 11-18 (igneous description based on Piece 16)
CONTACTS: Upper: appearance of hyaloclastites
70 — Lower: none
J113a &
113%0 COLOR: Very dark gray (3/1)
4 GROUNDMASS: Microcrystalline
14a & Y
T14b VESICLES: Generally non-vesicular. Sparsely irregular vesicles in Piece 18, filled with saponite.
80
A ALTERATION: Dark gray slightly altered basalt.
. a . | VEINS: Very common 0.1-1.5 mm veins of saponite, pyrite, and minor silica.
1 15a px * . | STRUCTURE: High fracturing; heterogeneously distributed.
Vh
90 — 36A| &
15b
T A
| PP
PMAG
100 —
16 TSB
1 ICP
110 4 17
118b 3°
- 18a
i <& | Vh
120 —
130 —
140 —
150 —
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cm (%) O w J » W= 6 o 0= 6 <
0] | Volcanic Rock
71 .
4 . | UNIT: 36A
72 * | ROCK NAME: Aphyric microcrystalline basalt
| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
107 J L
i . | PIECES: 1-13 (igneous description based on Piece 1)
3a X'& Sv ‘
1 Y CONTACTS: None
1a & Vh COLOR: Black (2.5/1)
20 — " . | PHENOCRYSTS: % Grain Size (mm):
| 1 Mode Max  Min Avg. Shape/Habit
43¢ & Vh ‘ Plagioclase: 0.1 1.0 0.4 0.5 Euhedral-subhedral
7 * | Olivine: 0.1 0.9 0.4 0.5 Subhedral, altered
7 3d .
30 — | GROUNDMASS: Microcrystalline
b " . | VESICLES: Non-vesicular. Where present vesicles are filled with saponite and pyrite.
) ALTERATION: Dark gray slightly altered basalt with several 0.1-0.5 mm pyrite-rich alteration halos.
B @ sy VEINS: Very common 0.1-0.5 mm veins of saponite and pyrite.
40 — / | STRUCTURE: High fracturing; evenly distributed. Shear veins in Pieces 3, 4, 8 and 13.
-4 4 1
,& Vh | ADDITIONAL COMMENTS: Sufide minerals and alteration minerals (celadonite, saponite) mostly
B concentrated along fracture planes. Olivine phenocrysts are completely altered to clay minerals (saponite).
i | Glomeroporphyritic clusters of plagioclase and clinopyroxene (microphenocrysts) are seen throughout the
* | section.
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309-1256D-109R-2 (Section top : 966.3 mbsf)
Volcanic Rock
UNIT: 36A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-10 (igneous description based on Piece 10a)
CONTACTS: None
COLOR: Black (2.5/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt
VEINS: Common 0.1-0.4 mm veins of saponite, pyrite and chalcopyrite
STRUCTURE: Moderate fracturing; evenly distributed.

ADDITIONAL COMMENTS: Sufides are present along the veins of Pieces 4 and 10a.
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309-1256D-110R-1 (Section top : 969.6 mbsf)
Volcanic Rock
UNIT: 36A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-2 (igneous description based on Piece 2a)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.8 0.1 0.3 Euhedral-subhedral
Olivine: 0.1 0.3 0.1 0.2 Euhedral-subhedral
Clinopyroxene: 0.2 0.3 0.1 0.2 Subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt

VEINS: Common 0.1-0.3 mm veins of saponite, pyrite and chalcopyrite

STRUCTURE: Moderate fracturing in Piece 2.

ADDITIONAL COMMENTS: Plagioclase, clinopyroxene, and olivine form glomerocrysts. There are three
glomerocrysts (2.3 x 2.0 mm, 2.2 x 1.6 mm, 2.3 x 0.9 mm). Sulfide occurrence along the veins of Pieces 1
and 2.

UNIT: 36B

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.

PIECES: 3-18 (igneous description based on Piece 3)

CONTACTS: Upper: not recovered
Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.5 0.1 0.2 Subhedral
Clinopyroxene: 0.1 0.3 0.1 0.2 Subhedral

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular in Pieces 3-17. Sparsely vesicular in Piece 18. The vesicles (1-5 mm) are
irregular and filled with saponite.

ALTERATION: Dark gray slightly altered basalt with 0.3-1 mm pyrite-rich alteration halos and with dark
alteration patches around saponite and pyrite amygdales in Piece 10.

VEINS: Common 0.1-0.3 mm veins of saponite, pyrite and chalcopyrite.
STRUCTURE: Moderate fracturing; evenly distributed. Y-shaped veins in Piece 10.

ADDITIONAL COMMENTS: Most plagioclase phenocrysts in Piece 3 form glomerocrysts. Sulfide minerals
(1-6 mm) are present in Pieces 3, 13, and 18.
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309-1256D-110R-2 (Section top : 971.1 mbsf)
Volcanic Rock
UNIT: 36B
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-11 (igneous description based on Piece 7)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline

VESICLES: Generally non-vesicular. Pieces 2-4a and 5 have irregular vesicles that are filled with saponite
and Ca-carbonates.

ALTERATION: Dark gray slightly altered basalt with rare 0.2 mm pyrite-rich alteration halos.
VEINS: Common 0.1-0.5 mm veins of saponite and pyrite.

STRUCTURE: Moderate fracturing; evenly distributed.
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Volcanic Rock
& Vh | UNIT: 36B
* | ROCK NAME: Aphyric microcrystalline basalt
& vh | SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
| PIECES: 1-5 (igneous description based on Piece 1)
| CONTACTS: None
/ | COLOR: Very dark gray (3/1)
& | sv
PHENOCRYSTS: % Grain Size (mm):
36B px Mode Max Min  Avg. Shape/Habit
a
| Olivine: 0.1 1.0 1.0 1.0 Subhedral
* | GROUNDMASS: Microcrystalline
| VESICLES: Non-vesicular
| ALTERATION: Dark gray slightly altered basalt
* | VEINS: Several 0.1-0.3 mm veins of saponite and minor pyrite
& - | STRUCTURE: Slight fracturing.
ADDITIONAL COMMENTS: Sulfide minerals concentrated along fracture planes.
50 —
60
70
80 —
90 —
100 —
110 —
120 —
130 —
140 —
150 —

Proc. IODP | Volume 309/312 68

y N
w



Site 1256 core descriptions Visual core descriptions

Core Photo
n
o Q2
°
= (o)) > ——
[ =
b g & @ 2 =
IS - 8 - — £ % < [0)
=} el = 5 = © ©0 2 %4 N S
z @ 8 8§ £ 5 55 S 23 ® 2
Q 1S S & 2 © 82 @ & Bg £ O
@ s 2 2 £ 2 23 & 2 £ © 2 309-1256D-111R-1 (Section top : 974.4 mbsf)
cm @ N O w I ® = & @ 02 O© <
07 Volcanic Rock
i & Vh UNIT: 36B
B / ROCK NAME: Aphyric microcrystalline basalt
: Sv
10 y SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i & Vvh Bx 1" | PIECES: 1
B 36B a CONTACTS: Upper: none
- & vh Lower: not recovered (textural change in Piece 2)
COLOR: Black (2.5/1)
20 . .
GROUNDMASS: Microcrystalline
b VESICLES: Non-vesicular
] ALTERATION: Dark gray slightly altered basalt.
4 cX
30 | VEINS: Several 0.1-0.2 mm veins of saponite and pyrite.
h N STRUCTURE: Moderate fracturing. Shear vein with slickenside.
) ADDITIONAL COMMENTS: Sulfide minerals concentrated in fracture planes.
1 8 UNIT: 36C
40 —
i 06 ROCK NAME: Aphyric microcrystalline basalt
o
B SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
) & vh PIECES: 2-13 (igneous description based on Piece 13)
_ CONTACTS: Upper: not recovered (textural change)
50 & Vh n Lower: none
4 oo
4 ° COLOR: Black (2.5/1)
& | sv )
7 kX . | GROUNDMASS: Microcrystalline
_ VESICLES: Non-vesicular in Pieces 2-4 and 9-13. Sparsely vesicular in Pieces 5, 7 and 8. Moderately
60 & vesicular in Piece 6. Vesicles are irregular (0.5-8 mm) and fileld with saponite and siliac mineral.
4 %o
° . ALTERATION: Dark gray slightly altered basalt with dark alteration patches around saponite and silica
) 36C a . | amygdales.
| o0 VEINS: Common 0.1-0.2 mm veins of saponite and minor pyrite.
o
70 — STRUCTURE: Slight fracturing. Shear vein in Piece 6.
7 . | ADDITIONAL COMMENTS: Piece 2 has glomerocrysts of plagioclase and clinopyroxene (1.2 x 0.7 mm).
B oo . Sufide minerals (0.5-4.0 mm) are present in Piece 2.
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309-1256D-112R-1 (Section top : 979.2 mbsf)
Volcanic Rock
UNIT: 36C
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-9 (igneous description based on Piece 6a)

CONTACTS: Upper: none
Lower: gradational change in grain size

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.5 0.1 0.3 Euhedral-subhedral
Clinopyroxene: 0.1 1.2 0.1 0.3 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several pyrite rich alteration halos (0.2-07 mm).
VEINS: 0.1-0.3 mm veins of saponite and pyrite.

STRUCTURE: Moderate to high fracturing; evenly distributed. One shear vein in Piece 1. Curved and radial
veins linked to the cooling of the lava.

ADDITIONAL COMMENTS: Plagioclase and clinopyroxene phenocrysts form glomerocrysts in Pieces 2a,
4, and 6a. Size of the glomerocrysts is up to 6.2 X 2.2 mm. Sulfides occur mainly along veins in Pieces 1,
2, and 5-7.

UNIT: 37

ROCK NAME: Sparsely clinopyroxene-plagioclase-phyric microcrystalline basalt

SUMMARY DESCRIPTION: Sparsely phyric microcrystalline basalt sheet flow.

PIECES: 10-20 (igneous description based on Piece 16)

CONTACTS: Upper: not recovered (gradiational change in grain size at bottom of Unit 36C)
Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 1.2 1.1 0.3 0.4 Euhedral-subhedral
Clinopyroxene: 0.8 1.1 0.25 0.8 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Generally non-vesicular. Some irregular vesicles in Piece 12 and some small spherical to
irregular vesicules in Pieces 16-19 (filled with saponite).

ALTERATION: Dark gray slightly altered basalt with amygdales of saponite and silica.

VEINS: Common 0.1-0.3 mm veins of saponite and pyrite.

STRUCTURE: Moderate fracturing.

ADDITIONAL COMMENTS: Phenocrysts of plagioclase and clinopyroxene form glomerocrysts. The
abundance of plagioclase phenocrysts decreases from Pieces 16 to 20, this decrease is balanced by an

increase in clinopyroxene phenocyrst content: Pieces 17 to 20 are slightly plagioclase-clinopyroxene phyric
(clinopyroxene 2% and plagioclase 0.3 %). Some sulfides occur along veins in Pieces 12 and 17.
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309-1256D-113R-1 (Section top : 984.0 mbsf)
Volcanic Rock
UNIT: 37
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow.
PIECES: 1-9 (igneous description based on Piece 8)

CONTACTS: Upper: none
Lower: volcanoclastite

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.3 0.1 0.15 Euhedral
Clinopyroxene: 0.1 0.1 0.1 0.1 Euhedral-anhedral

GROUNDMASS: Cryptocrystalline

VESICLES: Generally non-vesicular. Some elongated vesicles filled with saponite, carbonates, and
sulfides in Piece 8. A large spherical vesicle in Piece 9 filled with fine-grained basalt clasts.

ALTERATION: Dark gray slightly altered basalt with rare 0.2-0.3 mm pyrite and dark gray alteration halos
and amygdales of saponite, pyrite, silica and calcium carbonate.

VEINS: Several 0.1-0.8 mm veins of (and breccia cement composed of) saponite, pyrite and minor calcium
carbonate.

STRUCTURE: Moderate fracturing; evenly distributed. Pieces 2-6 are breccia. Clasts are angular to
subangular and consist of aphyric cryptocrystalline basalt with chilled borders. Matrix is made of
hyaloclastite and fine-grained basalt impregnated by silica minerals and sulfide.

ADDITIONAL COMMENTS: Pieces 2-6 are volcanic breccia: angular cryptocrystalline clasts and
subangular glassy clasts that are cemented by altered glass and silica and carbonate minerals. Clasts with
chilled margins of 2-mm thick altered glass are found in Pieces 3 and 5.

The clasts in Pieces 4, 6, and 8 are intruded by fine-grained altered basalt (thickness 0.3-6 mm). A large

(1.15 x 3 mm) plagioclase phenocryst is found in this fine-grained basalt (Piece 8). This material is also
present in some patches (xenoliths?) in Piece 9.

UNIT: 38
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.

PIECES: 10-24 (igneous description based on Piece 15)

CONTACTS: Upper: not recovered (volcanoclastite at the end of the Unit 37)
Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.2 0.1 0.1 Euhedral
Clinopyroxene: 0.5 1 0.2 0.5 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt.

VEINS: Several 0.1-0.3 mm veins of saponite, pyrite and minor chalcedony.
STRUCTURE: Slight to moderate fracturing.

ADDITIONAL COMMENTS: Occurence of sulfides, predominantly on fracture planes.
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4 ! UNIT: 38
42 ROCK NAME: Aphyric fine-grained basalt
10 ) 3 SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.
14 PIECES: 1-6 (igneous description based on Piece 6)
b 38 a fg | | CONTACTS: None
5 COLOR: Black (2.51)
20 — PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
- 6 Plagioclase: 0.1 0.3 0.3 0.3 Euhedral
] Clinopyroxene: 0.1 0.8 0.2 0.5 Subhedral
30 GROUNDMASS: Fine grained
B VESICLES: Non-vesicular
] ALTERATION: Dark gray slightly altered basalt.
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309-1256D-114R-1 (Section top : 988.8 mbsf)
Volcanic Rock
UNIT: 38
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Aphyric fine-grained basalt sheet flow.
PIECES: 1-11 (igneous description based on Piece 3c)

CONTACTS: Upper: none
Lower: not recovered (volcanoclastite on top of Unit 39)

COLOR: Black (2.5/1)

GROUNDMASS: Fine grained

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several (0.2 mm) discontinuous pyrite rich halos.
VEINS: Very common 0.1-0.4 mm veins of saponite, pyrite and minor chalcedony.

STRUCTURE: Highly fracturing; evenly distributed. Mostly steeply dipping veins.

ADDITIONAL COMMENTS: Sulfides halos on Pieces 3a and b.

UNIT: 39A
ROCK NAME: Sparsely clinopyroxene-olivine phyric microcrystalline moderately-vesicular basalt

SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline moderately-vesicular basalt.

PIECES: 12-15 (igneous description based on Piece 15)

CONTACTS: Upper: volcanoclastite : angular cryptocrystalline clasts cemented by altered glass (a few
clasts of glass) in Pieces 12 and 14
Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Olivine 3 1.2 0.5 0.8 Euhedral-subhedral
Clinopyroxene: 0.1 0.5 015 0.2 Subhedral

GROUNDMASS: Microcrystalline
VESICLES: Moderately-vesicular (6%). Spherical and filled with saponite.

ALTERATION: Dark gray slightly altered basalt. Vesicles filled with saponite, pyrite, and calcium
carbonates. Fresh glass in several pieces.

VEINS: Very common 0.1-0.4 mm veins of saponite, pyrite and minor chalcedony. One 6.0 mm vein and
two 0.4 mm veins of zeolite (or anhydrite?) in Piece 12.

STRUCTURE: Slight fracturing.

ADDITIONAL COMMENTS: Some glomerocrysts in Piece 13 (0.5%, clinopyroxene and plagioclase).
Olivine phenocrysts are completely replaced by saponite.
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309-1256D-114R-2 (Section top : 990.24 mbsf)

Volcanic Rock

UNIT: 39A

ROCK NAME: Sparsely olivine-phyric moderately-vesicular microcrystalline basalt

SUMMARY DESCRIPTION: Massive sparsely phyric moderately vesicular microcrystalline basalt.
PIECES: 1-9 (igneous description based on Piece 8)

CONTACTS: Upper: none
Lower: decrease of the grain size and of vesicularity in Unit 39B

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain size (mm)
Mode Max  Min Avg. Shape/Habit
Olivine: 3.0 1.2 0.5 1.0 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Pieces 1-8 are moderately vesicular (8%, spherical and filled with saponite). Piece 9 is
non-vesicular.

ALTERATION: Dark gray slightly altered basalt with several (0.5 mm) pyrite rich alteration halos
VEINS: Common 0.1-0.3 mm veins of saponite, pyrite and minor chalcedony.
STRUCTURE: Slight to moderate fracturing; evenly distributed.

ADDITIONAL COMMENTS: Sulfides along fracture planes or in some vesicles.

UNIT: 39B

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 10-13 (igneous description based on Piece 10)

CONTACTS: Upper: decrease of the grain size and of vesicularity in Unit 39B
Lower: none

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Clinopyroxene: 0.2 0.8 0.1 0.2 Subhedral to anhedral

GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt.

VEINS: Common 0.1-0.3 mm veins of saponite and pyrite. 2 mm veins of zeolite (or anhydrite?) and pyrite
in Piece 10.

STRUCTURE: Slight to moderate fracturing; evenly distributed.

ADDITIONAL COMMENTS: Sulfides along fracture planes or in some vesicles.
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i ! UNIT: 39B
b ROCK NAME: Aphyric microcrystalline basalt
1 2
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
10 —
13 PIECES: 1-25 (igneous description based on Piece 22)
b CONTACTS: None
41 4
COLOR: Very dark gray (3/1)
20 — 5 GROUNDMASS: Microcrystalline
b 6 VESICLES: Non-vesicular
i ALTERATION: Dark gray slightly altered basalt.
7
m VEINS: Several 0.1-0.3 mm veins of saponite, pyrite and minor chalcopyrite.
A
30 STRUCTURE: Slight to moderate fracturing.
7 Vh .
| 8 & . ADDITIONAL COMMENTS: Some large (2-4 mm) sulfide patches (round to irregular) in Pieces 10, 13, 14,
* | and 15.
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i & Vh
] | UNIT: 39B
1a 1
& Vvh * | ROCK NAME: Aphyric microcrystalline basalt
10 i 1b " SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i / J " . | PIECES: 1-27 (igneous description based on Piece 5a)
1c C]
7 * | CONTACTS: None
12 " COLOR: Very dark gray (3/1)
20 - | GROUNDMASS: Microcrystalline
13 * | VESICLES: Non-vesicular.
B . ALTERATION: Dark gray slightly altered basalt.
4
= VEINS: Very common 0.1-0.2 mm veins of saponite and minor pyrite.
30 - %2 ,& _* | STRUCTURE: High fracturing; evenly distributed.
i 5b " ADDITIONAL COMMENTS: Some large (0.4-0.7 cm) rounded to irregular sulfide patches in Pieces 1, 5
* | and 16.
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b Vh
| 1 ’& UNIT: 39B
i 398 & vh a i ROCK NAME: Aphyric microcrystalline basalt
i SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
10 —
) PIECES: 1-2 (igneous description based on Piece 1)
b CONTACTS: None
) COLOR: Black (2.5/1)
20 — GROUNDMASS: Microcrystalline
T VESICLES: Non-vesicular.
| ALTERATION: Dark gray slightly altered basalt.
B VEINS: Several 0.1 mm veins of saponite and minor pyrite and calcium carbonate.
30 | STRUCTURE: Veins in Piece 1.
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309-1256D-117R-1 (Section top : 1003.2 mbsf)
Volcanic Rock
UNIT: 39B
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-5 (igneous description based on Piece 4b)

CONTACTS: Upper: none
Lower: not recovered (just rubble and textural change on top of Unit 40)

COLOR: Black (2.5/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

STRUCTURE: High fracturing; evenly distributed. Vein network in Pieces 1 and 2.

UNIT: 40

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Aphyric fine-grained cataclastic-massive basalt.

PIECES: 6-14 (igneous description based on Piece 12)

CONTACTS: Upper: not recovered
Middle: contact between dike and basaltic clasts (Pieces 11 and 12)
Lower: none

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine grained

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with one 1.5 mm light gray and one 0.2 mm dark gray
alteration halo. Abundant amygdales of pyrite, saponite and silica.

VEINS: Very common 0.1-0.3 mm veins of saponite and pyrite.

STRUCTURE: High fracturing; evenly distributed. Breccia in Pieces 8-14. In Pieces 8-12 vein network
grades into breccia of altered and partly crushed basalt. Pieces 13 and 14 also include mm to cm angular
clasts of aphyric cryptocrystalline basalt and chilled basalt.

ADDITIONAL COMMENTS: Pieces 6, 7, and 11-14 contain basaltic clasts: angular fragments of aphyric
cryptocrystalline basalt without chilled margins. Pieces 13 and 14 consists predominately of this aphyric
cryptocrystalline basalt which is highly brecciated and contains plagioclase and clinopyroxene
phenocrysts. The aphyric cryptocrystalline basalts are different from the Unit 39 massive basalt.
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309-1256D-117R-2 (Section top : 1004.62 mbsf)
Volcanic Rock
UNIT: 40
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Aphyric fine-grained cataclastic-massive basalt.
PIECES: 1-12 (igneous description based on Piece 9)
CONTACTS: None

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.1 0.1 0.1 Euhedral
Olivine: 0.1 1.2 0.5 0.8 Euhedral-subhedral

GROUNDMASS: Fine grained
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with one 0.2 mm pyrite rich alteration halo. Abundant
amygdales of pyrite, saponite and silica.

VEINS: Common 0.1-0.4 mm veins of saponite and minor pyrite.

STRUCTURE: Moderate to high fracturing; heterogeneously distributed.

ADDITIONAL COMMENTS: Olivine phenocrysts completely altered to saponite. Presence of
glomerocyrsts of plagioclase microphenocrysts. Piece 1 has cryptocrystalline texture and plagioclase

phenocrysts (0.1%). Pieces 11 and 12 have microcrystalline texture with some clinopyroxene and
plagioclase phenocrysts (0.1%). Pieces 1, 11, and 12 are basaltic clasts from a lava flow.
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309-1256D-118R-1 (Section top : 1008.0 mbsf)

Volcanic Rock

UNIT: 40

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Aphyric fine-grained basalt.
PIECES: 1-7 (igneous description based on Piece 5b)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.4 0.4 0.2 0.4 Euhedral
Clinopyroxene: 0.5 1 0.3 0.6 Subhedral

GROUNDMASS: Fine grained
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt.

VEINS: Several 0.1 mm veins of saponite, pyrite and minor chalcopyrite and silica. One 2 mm vein of
saponite and pyrite in Piece 3.

ADDITIONAL COMMENTS: Groundmass clinopyroxene clusters form up to 5mm wide irregulary
distributed dark patches. Occurence of sulfides on fracture planes.

UNIT: 41

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.

PIECES: 8-10 (igneous description based on Piece 9)

CONTACTS: Upper: not recovered
Lower: none

COLOR: Black (2.5/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with one 2-mm dark gray pyrite-rich alteration halo in
Piece 9.

VEINS: Common 0.1-0.2 mm veins of saponite and minor pyrite

ADDITIONAL COMMENTS: Occurance of sulfides on fracture planes.
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11 & fg
i UNIT: 41
12 ROCK NAME: Aphyric microcrystalline basalt
10 3 & SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
_ &,
cx
1 4a / PIECES: 1-16 (igneous description based on Piece 13)
7 CONTACTS: None
| 5 COLOR: Very dark gray (3/1)
20 — PHENOCRYSTS: % Grain Size (mm):
| Mode Max  Min Avg. Shape/Habit
6a /| d .
B Plagioclase: 0.1 0.1 0.05 0.05 Subhedral
7 6b Clinopyroxene: 0.1 0.1 0.05 0.05 Euhedral-subhedral
30 — GROUNDMASS: Microcrystalline
7 VESICLES: Non-vesicular. A few irregular vesicles near edge of Piece 13.
7
ALTERATION: Dark gray slightly altered basalt.
i ,& Vh . VEINS: Several 0.1-0.2 mm veins of saponite, pyrite, and minor chalcopyrite and silica.
41 a -
40 — STRUCTURE: Slight fracturing; heterogeneously distributed.
18 & | Vh B e 1 is & finocrai . e breccia of Uni
X . ADDITIONAL COMMENTS: Piece 1 is a fine-grained basalt similar to the cataclastic breccia of Unit 40.
h Piece 3 has a small clasts of fine-grained basalt: Fine-grained basalt fills fractures between
i cryptocrystalline clasts. Pyroxene and plagioclase phenocrysts form glomeroporphyritic textures.
19
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309-1256D-120R-1 (Section top : 1017.6 mbsf)
Volcanic Rock
UNIT: 41
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-28 (igneous description based on Piece 10a)
CONTACTS: None
COLOR: Black (2.5/1)
GROUNDMASS: Microcrystalline
VESICLES: Generally non-vesicular. Pieces 10 and 11 are sparsely vesicular. Vesicles are irregularly
shaped and filled with saponite and sulfides. Pieces 10, 11, and 20 have spherical to irregular sulfide
patches (0.2-0.04 mm).

ALTERATION: Dark gray slightly altered basalt with rare 0.2-mm dark gray pyrite-rich alteration halo in
Piece 9.

VEINS: Common 0.1-0.2 mm veins of saponite and minor pyrite.
STRUCTURE: Slight to moderate fracturing; evenly distributed. Joints related to cooling of lava in Piece 8.
ADDITIONAL COMMENTS: Piece 3 has a chilled margin at the contact between a flow and a dike. Piece

6 has a chilled margin without glass. Piece 7 consists of both microcrystalline and fine-grained basalt
clasts.
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309-1256D-120R-2 (Section top : 1019.07 mbsf)

| Volcanic Rock

| UNIT: 41

: ROCK NAME: Aphyric microcrystalline basalt

C SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.

| PIECES: 1-4 (igneous description based on Piece 3)

CONTACTS: None

COLOR: Black (2.5/1)

| GROUNDMASS: Microcrystalline

* | VESICLES: Non-vesicular. Some irregular vesicles oriented in a preferential direction and filled with

saponite in Pieces 1 and 2.

* | ALTERATION: Dark gray slightly altered basalt.
{ VEINS: Rare 0.1 mm veins of saponite.

| STRUCTURE: Vein in Piece 3.

ADDITIONAL COMMENTS: Spherical to irregular patches of sulfides on Pieces 1 and 2. Presence of
plagioclase microphenocrysts.
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309-1256D-121R-1 (Section top : 1022.5 mbsf)
Volcanic Rock
UNIT: 41
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-25 (igneous description based on Piece 17)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Clinopyroxene: 0.1 0.7 0.7 0.7 Euhedral

GROUNDMASS: Microcrystallline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with rare 0.2-1.0-mm pyrite-rich alteration halos
VEINS: Several 0.1-0.2 mm veins of saponite, pyrite, and minor silica and chalcopyrite
STRUCTURE: Slight to moderate fracturing; evenly distributed.

ADDITIONAL COMMENTS: Some sulfide patches. Grain size in this section generally increases with

depth from cryptocrystalline to microcrystalline. Texture is slightly more coarse in the lower part of the
section. Glomeroporphyritic cluster of plagioclase and clinopyroxene in Piece 17 (3 mm).
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| '& px | . | UNIT: 41
2 .
7 ROCK NAME: Aphyric microcrystalline basalt
3 SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
10 —
i PIECES: 1-8 (igneous description based on Piece 6)
14a s CONTACTS: None
1 4b &
COLOR: Black (2.5/1)
15 41 a
20 — PHENOCRYSTS: % Grain Size (mm):
& Mode Max  Min Avg. Shape/Habit
76
B Plagioclase: 0.1 0.3 0.1 0.2 Subhedral-euhedral
4 pX
7 Olivine: 0.1 0.5 0.3 0.4 Euhedral, skeletal
30 Clinopyroxene: 0.1 0.4 0.2 0.3 Euhedral-subhedral
7 o " . | GROUNDMASS: Microcrystalline
) VESICLES: Non-vesicular
i ALTERATION: Dark gray slightly altered basalt with one 0.2-mm dark gray and one 0.1-mm pyrite-rich
alteration halo
40 —
4 VEINS: Several 0.1-0.2 mm veins of saponite, pyrite, and minor silica
7 STRUCTURE: Slight fracturing.
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309-1256D-122R-1 (Section top : 1027.3 mbsf)

| Volcanic Rock

UNIT: 41

ROCK NAME: Aphyric microcrystalline basalt

| SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.

| PIECES: 1-6 (igneous description based on Piece 1)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.05 0.3 0.1 0.2 Euhedral-subhedral
Clinopyroxene: 0.03 0.3 0.2 0.2 Euhedral-subhedral

GROUNDMASS: Microcrystalline.

| VESICLES: Non-vesicular.

ALTERATION: Dark gray slightly altered basalt with rare 0.1-mm pyrite-rich alteration halos.
VEINS: Several 0.1 mm veins of saponite, chalcopyrite, and pyrite.

STRUCTURE: Slight fracturing.

UNIT: 42A
ROCK NAME: Volcanic breccia

SUMMARY DESCRIPTION: Sulfide cemented volcanic breccia.

PIECES: 7-19 (igneous description based on Piece 11)

| CONTACTS: Upper: not recovered

Lower: none
COLOR: Cryptocrystalline clasts: light gray (7/1)
Altered glass clasts: Dark greenish gray (5G4/1)
Cement: brown (5/3)
GROUNDMASS: Glassy to cryptocrystalline.
VESICLES: Non-vesicular.

ALTERATION: Light grayish-green moderately to highly altered basaltic clasts of breccia, with several

| 0.1-0.2 mm very light green alteration halos.

VEINS: Green matrix of breccia composed of pyrite, calcium carbonate, and light green phyllosilicate
(probable saponite/celadonite).

STRUCTURE: High fracturing; evenly distributed. Breccia in Pieces 7-19. Clasts consists of angular to
subangular fragments of aphyric cryptocrystalline altered basalt and of hyaloclastite. Basaltic clasts may
show intraclastic fracturing and flattening of the internal texture (e.g., Piece 10). Flattened fine-grained
clasts in contact with centimetric clast in Piece 11. Matrix is made of glass, altered glass, cemented by
sulfide and late carbonate.

ADDITIONAL COMMENTS: The volcanic breccia consists of 3 constituents:

| - cryptocrystalline clasts: angular, 0.5 x 0.5 cm to 4.7 x 2.1 cm in size, often surrounded by a white/black
| alteration rim. Some of them show altered spherulitic chilled margins and have gradual contacts with the

cement;

- altered glassy clasts: subangular, 0.2 x 0.05 to 1.5 x 0.9 cm in size, zoning due to alteration (reaction
rim?);

- cement: made of sulfides and carbonates.

The density of the clasts decreases towards the bottom of the core, whereas the clast size increases.
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0 [+ +| Volcanic Rock
A bot
- [." .| UNIT: 42A
[.°.| ROCK NAME: Volcanic breccia
10 — * .+ .| SUMMARY DESCRIPTION: Sulfide cemented volcanic breccia.
. . PIECES: 1-3 (igneous description based on Piece 1)
L °.°| CONTACTS: Upper: none
A 42A
a [ Lower: not recovered (2 cm-thick clast with an altered chilled margin in Piece 3)
47 .o .
(24 b
20 — L *. | COLOR: Cryptocrystalline clasts: light gray (7/1)
L. Altered glass clasts: Dark greenish gray (5G4/1)
Le.e Cement: gray (5G6/1)
Py [« .| GROUNDMASS: Glassy to cryptocrystalline.
[ad fo"e
cx .°.| VESICLES: Non-vesicular.
30 — |/ |7/ |7/ |7 71— T T | T ALTERATION: Light grayish-green moderately altered basaltic clasts of breccia, with several 0.1-0.2 mm
very light green alteration halos.
VEINS: Green matrix of breccia composed of pyrite, calcium carbonate, and light green phyllosilicate
,& (probable saponite/celadonite).
STRUCTURE: High fracturing; evenly distributed. Breccia in Pieces 1-3 . Clasts consists of angular to
40 — ,& subangular fragments of aphyric cryptocrystalline altered basalt and of hyaloclastite. Basaltic clasts may be
fractured. Matrix is made of glass, altered glass, almost completely replaced by sulfides. Sulfides and late
carbonate as cement.
o0 ADDITIONAL COMMENTS: The volcanic breccia consists of 3 constituents:
o - cryptocrystalline clasts: angular, 0.6 x 0.3 cm to 4.5 x 3.5 cm in size, often subangular by a white/black
. | alteration rim. Some of them show altered spherulitic chilled margins and have more gradual contact with
50 — / . the cement. Some clasts are brecciated after the breccia was emplaced, by the same process which has
* | mineralized the breccia;
- altered glass clasts: more rounded, 0.1 x 0.1 to 1.0 x 1.0 cm in size, zoning due to alteration (reaction
rim?);
- cement: made of sulfides and carbonates. Sulfides are less abundant than in core 122R-1.
42B a 1)
UNIT: 42B
60 X
| *. | ROCK NAME: Aphyric cryptocrystalline basalt
4, [« +| SUMMARY DESCRIPTION: Aphyric cryptocrystalline basalt sheet flow interbedded with volcanic breccia.
~ b
[« .| PIECES: 4-14 (igneous description based on Piece 6a)
70 — f.° .| CONTACTS: Upper: not recovered
XRD F.° Lower: none
. . . ' COLOR: Pieces 4-8 and 12-14 are black (2.5/1). Pieces 9-11are dark greenish-gray (5GY4/1)
TSB r.*
, b °.°| PHENOCRYSTS: % Grain Size (mm):
2 A Mode Max Min Avg.  Shape/Habit
80 7 XRD * | Plagioclase: 0.1 0.4 0.2 0.3 Subhedral
: . « | Clinopyroxene: 0.1 0.5 0.2 0.3 Euhedral-subhedral

GROUNDMASS: Cryptocrystalline.

VESICLES: Generally non-vesicular. Piece 6 is sparsely vesicular, vesicles are filled with saponite and
sulfides.

ALTERATION: Pieces 4-8 and 12-14 are a dark gray slightly altered basalt with several 0.1-0.2 mm light
. green alteration halos. Pieces 9-11 are a breccia whose clasts are a dark greenish-gray
& | moderately altered basalt, with one 2-mm thick alteration halo.

VEINS: Several 0.1-0.2 mm veins of anhydrite, pyrite and saponite.

100 —
STRUCTURE: High fracturing; evenly distributed. Breccia in Pieces 9 and 11. Clasts consist of angular

B fragments of cryptocrystalline altered basalt. Matrix is made of glass, altered glass, fine-grained basalt
- almost completely replaced by sulfides (cement). Cement also consists of late anhydrite.
] ADDITIONAL COMMENTS: Pieces 9 and 11 are volcanic breccia containing angular cryptocrystalline
- basaltic clasts (0.1 to 6 cm in size), sulfides, Ca-carbonate, anhydrite, silica minerals, and saponite. Edges

110 — of the basaltic clasts are altered into saponite.

120 —

130 —

140 —

150 —
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309-1256D-123R-1 (Section top : 1032.1 mbsf)
Volcanic Rock
UNIT: 42B
ROCK NAME: Aphyric cryptocrystalline-microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric cryptocrystalline-microcrystalline basalt flow interbedded with
volcanic breccia.

PIECES: 1-23 (igneous description based on Piece 8)

CONTACTS: Upper: none
Lower: chilled margin

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Clinopyroxene: 0.4 0.9 0.2 0.2 Euhedral

GROUNDMASS: Cryptocrystalline-microcrystalline
VESICLES: Non-vesicular. Piece 17 has a few vesicles filled by saponite.

ALTERATION: Dark gray slightly altered basalt, with several 1-5 mm light green or dark green alteration
halos.

VEINS: Several 0.1-0.3 mm veins of saponite, anhydrite, and minor sulfide and calcium-carbonate
STRUCTURE: Slight fracturing. Vein filled with hyaloclastite.

ADDITIONAL COMMENTS: Chilled margins found in Pieces 3, 14, 20, 21, and 23. There is a sharp
contact between basalt flow and volcanic breccia in Piece 19. Pieces 1, 4, 6, 7, 12, and 18 consist of the
same materials found in Pieces 9 and 10 in core 122R-2 (anhydrite, altered glasses, sulfides and
saponite). Thin layering is visible in Pieces 8 and 19.

UNIT: 43

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.

PIECES: 24-30 (igneous description based on Piece 29)

CONTACTS: Upper: chilled margin
Lower: none

COLOR: Black (2.5/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.8 0.2 0.3 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Generally non-vesicular. Sparsely vesicular in Pieces 29 and 30. Small (<0.2mm) spherical
vesicles.

ALTERATION: Dark gray slightly altered basalt.
VEINS: Rare 0.1 mm veins of saponite and minor pyrite.
STRUCTURE: No notable structures.

ADDITIONAL COMMENTS: Larger (1.5 mm) glomerocryst(s) of plagioclase and clinopyroxene grains. A
few clinopyroxene microphenocrysts. Piece 27 has a chilled margin.
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i XRD
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4 . | UNIT: 43
n 5 ROCK NAME: Aphyric microcrystalline basalt
10 SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
43 | PIECES: 1-21 (igneous description based on Piece 17)
7 * | CONTACTS: None
| 4 | COLOR: Black (2/1)
20 — " . | PHENOCRYSTS: % Grain Size (mm):
15 & 1 Mode Max  Min Avg. Shape/Habit
B T Plagioclase: 0.07 0.8 0.2 0.5 Euhedral
4 6 |
Clinopyroxene: 0.05 0.5 0.2 0.3 Subhedral
30 - 7 & GROUNDMASS: Microcrystalline.
T . | VESICLES: Non-vesicular. A few vesicles filled with calcium carbonate, saponite and sulfide in Pieces 9
13 { and 11.
b | ALTERATION: Dark gray slightly altered basalt with rare 2 mm black alteration halos with a pyrite front,
i '&’o { and 0.1 mm pyrite-rich alteration halo.
9a o |
40 4 9b '& VEINS: Common 0.1-0.2 mm veins of saponite, pyrite, and minor calcium carbonate and chalcopyrite.
710 * | STRUCTURE: Slight fracturing; evenly distributed.
i 43 a px | ADDITIONAL COMMENTS: Plagioclase and clinopyroxene phenocrysts form sparse glomerocrysts.
& Vh Sulfides patches (0.1-0.2 mm) in the groudmass or on fracture planes.
11
50 — 3o
412
60 TSB
13
ICP
114
+15a
15b)
70
| 16
17 &
80 — 18
4 19
720
90 —
121 &
100 —
110 —
120 —
130 —
140 —
150 —

Proc. IODP | Volume 309/312

y N
w

89



Site 1256 core descriptions Visual core descriptions

Core Photo
0
2
[0} °
g £ & 5 g
IS £ S © = £ 2 % 2
S o 2 £ - o B®o 2 %4 N S
pd @ T 8§ € 5 55 g £ ® 2
Q g S &€ 2 &t %2 g S @g £ O
@ g 2 £ £ 2 28 ®w 2 §c © 2 309-1256D-125R-1 (Section top : 1041.71 mbsf)
cm N O w I » = & o 0= O <
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i 1 | UNIT: 43
12 * | ROCK NAME: Aphyric microcystalline basalt
i 3 N SUMMARY DESCRIPTION: Aphyric microcystalline basalt sheet flow.
10 —
i | PIECES: 1-16 (igneous description based on Piece 1)
4 .
7 * | CONTACTS: None
- px .
5 g | COLOR: Black (2.5/1)
20 — GROUNDMASS: Microcrystalline
16 | VESICLES: Generally non-vesicular. A few irregular (0.5-1.5 mm) vesicules are present in Pieces 13 and
B 16. The vesicules are filled with silica, saponite and pyrite.
17 '%, | ALTERATION: Pieces 1-11 are a dark gray slightly altered basalt. Pieces 12-16 are grayish-green, slightly
B to moderately altered basalt with several 4-8 mm pyrite-rich alteration halos.
30— 8 * | VEINS: Several 0.1-0.3 mm veins of saponite, silica, and pyrite
1gq 43 a - . | STRUCTURE: Slight fracturing; evenly distributed.
B . | ADDITIONAL COMMENTS: Sulfides occur as circular patches (0.5-2.0 mm) in Pieces 1-13. They also
110 | appear along veins in Pieces 2, 5, 7 and 16.
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309-1256D-126R-1 (Section top : 1046.5 mbsf)
Volcanic Rock
UNIT: 43
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-13 (igneous description based on Piece 5)
CONTACTS: None
COLOR: Black (2.5/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several 0.5-2.5 mm dark gray or dark green alteration
halos.

VEINS: Common 0.1-0.2 mm veins of saponite, pyrite, and minor silica and chalcopyrite.
STRUCTURE: Slight to moderate fracturing; evenly distributed. Vein network in Piece 3.
ADDITIONAL COMMENTS: Sulfides in fractures and as patches. Chilled margin in Piece 8 (has gradual
textural change from rim to the center of the piece). Piece 4 consists of several small pieces, one of them

is a volcanic breccia with cryptocrystalline angular clasts. Clasts cemented with altered material (silica)
(~1.5 mm). There are a few glomerocrysts of plagioclase and clinopyroxene (0.8 mm).
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309-1256D-127R-1 (Section top : 1051.3 mbsf)
Volcanic Rock
UNIT: 43
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-22 (igneous description based on Piece 20)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with common 0.1-4.0 mm black alteration halos with or
without pyrite front.

VEINS: Very common 0.1-0.3 mm veins of saponite, minor pyrite and silica.

STRUCTURE: Slight fracturing; evenly distributed. Flow banding in Pieces 2 and 3.

ADDITIONAL COMMENTS: Spherical sulfide patches in some pieces (~0.8 mm). Piece 1 appears to be
part of a volcanic breccia. Cryptocrystalline clasts contain saponite and sulfides as the cement. Piece 4

has a curved chilled margin with thin black altered glass layers. There are very small vesicles in the chilled
margin.
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309-1256D-128R-1 (Section top : 1056.1 mbsf)
Volcanic Rock
UNIT: 43
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Aphyric microcrystalline basalt sheet flow.
PIECES: 1-21 (igneous description based on Piece 16)
CONTACTS: None

COLOR: Black (2.5/1) except for Pieces 7, 8, and 11- dark greenish-gray (5GY4/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.5 0.5 0.5 Subhedral
Olivine: 0.5 1.0 0.5 0.8 Euhedral-subhedral
Clinopyroxene: 0.1 0.8 0.8 0.8 Subhedral

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Pieces 1-8: dark gray and green, moderately altered basalt with several light green and
dark green alteration halos. Pieces 9-18: dark gray slightly altered basalt with several light gray, light green
and dark green and pyrite-rich alteration halos. Amygdales of saponite and pyrite. Abundant altered

glass.

VEINS: Very common 0.1-0.3 mm veins of saponite, pyrite, chalcopyrite and minor and calcium carbonate.

STRUCTURE: Moderate fracturing; heterogeneously distributed. Asymmetric multiple folding of flow
banding in Piece 2.

ADDITIONAL COMMENTS: Pieces 7, 8 and 11 are hyaloclastites containing polygonal
cryptocrystalline-microcrystalline basaltic clasts, altered glass, and saponite, silica minerals, and calcium
carbonate cement. Some olivine, plagioclase and clinopyroxene phenocrysts form glomeroporphyritic

* | texture. Olivine phenocrysts are relatively fresh. Piece 12 has a chilled margin. Piece 2 shows folded flow
. | banding and a chilled margin. Inflation crack and fresh glass are present in Piece 10.
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309-1256D-129R-1 (Section top : 1060.9 mbsf)

Volcanic Rock
UNIT: 44A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-9 (igneous description based on Piece 5b)
CONTACTS:

Upper: flow margin with layering in Piece 1

Lower: none
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt.
VEINS: Common 0.1-0.3 mm veins of saponite, pyrite and minor silica.
STRUCTURE: Moderate to high fracturing; evenly distributed.
ADDITIONAL COMMENTS: Small sulfide patches (3%, less than 0.2 mm). Piece 1 is a flow margin with
spherulitic texture. Small euhedral crystals of clinopyroxene are present in the center of some spherulites.

More cryptocrystalline intervals between spherulites define flow banding. Thin cracks are sometimes
overprinted on these layers.
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In [+ ] UNIT:42A
b [« +| ROCK NAME: Aphyric cryptocrystalline basalt
10 12 [.°.] SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
13 r . PIECES: 1-12 (igneous description based on Piece 9)
a b'."| CONTACTS:
i P Upper: none
4 Lo Lower: not recovered
20 A B [+"+| coLOR: Very dark gray (3/1)
B . *| GROUNDMASS: Cryptocrystalline
[«"+| VESICLES: Non-vesicular
1 Vh fe°.
B Xx l.°.| ALTERATION: Dark gray slightly altered basalt.
30 5 r . VEINS: Common 0.1-0.3 mm veins of saponite, pyrite and minor silica.
B . . STRUCTURE: Moderate fracturing; evenly distributed. Vein network in Piece 5. Y-shaped veins in Piece 6.
B L °.°| ADDITIONAL COMMENTS: Some sulfide patches in the groundmass and on fracture planes.
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309-1256D-130R-1 (Section top : 1065.7 mbsf)
Volcanic Rock
UNIT: 44B
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-16 (igneous description based on Piece 8e)
CONTACTS:
Upper: dike contact and gradual change in the grain size
Lower: none
COLOR: Black (2.5/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt.

VEINS: Common 0.1-0.2 mm veins of saponite, and minor pyrite and chalcopyrite, and silica. Anhydrite
bearing veins in Pieces 9-13.

STRUCTURE: Moderate to high fracturing; evenly distributed. Shear vein in Piece 8.

ADDITIONAL COMMENTS: Piece 1 is a cryptocrystalline basalt with a cluster of plagioclase and
clinopyroxene. The working half of Piece 1 is composed of a crystalline domain and an aphanitic domain
(labelled A and B, respectively). The boundary between the two domains is sharp in the center of the
piece, while it becomes gradational towards the edges. Domain B has lobate margins bounded by some
cusps, and tiny rugged fractures. Clasts of aphanitic lava similar to domain B are embedded in dark green
matrix with silica, anhydrite, and Ca-carbonates (+/- altered glass?). Grain size increases steadily from the
margin of domain B through the gradational boundary toward the lower end of domain A. This feature
could be interpretated as bifurcating flow margins spalling off brittle-ductile crust with glassy surface.

v

3.7¢cm
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309-1256D-130R-2 (Section top : 1067.2 mbsf)

Volcanic Rock
UNIT: 44B
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-12 (igneous description based on Piece 6b)
CONTACTS:

Upper: none

Lower: not recovered (Cryptocrystalline basalt [Piece 12] at the end of the core section)
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline

VESICLES: Generally non-vesicular. Large irregular vesicles filled with anhydrite in Piece 3. These
vesicles are concentrated in a layer 0.8-2 cm in size.

ALTERATION: Dark gray slightly altered basalt with light green alteration halos around amygdales of
saponite and anhydrite

VEINS: Several 0.1 mm veins of saponite, anhydrite and minor chalcopyrite
STRUCTURE: Slight fracturing.

ADDITIONAL COMMENTS: Some sulfide patches.
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309-1256D-131R-1 (Section top : 1070.5 mbsf)

Volcanic Rock
UNIT: 44C
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-15 (igneous description based on Piece 9a)
CONTACTS:
Upper: not recovered (Pieces 1-4 are cryptocrystalline)
Lower: none
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt

VEINS: Very common 0.1-0.2 mm veins of saponite and minor pyrite, anhydrite and calcium carbonate

STRUCTURE: Moderate to high fracturing; evenly distributed. Conjugate veins in Piece 6.

ADDITIONAL COMMENTS: Some sulfide patches
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309-1256D-131R-2 (Section top : 1072.0 mbsf)
Volcanic Rock
UNIT: 44C
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-10 (igneous description based on Piece 6b)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt
VEINS: Several 0.1 mm veins of saponite and minor pyrite, calcium carbonate and anhydrite
STRUCTURE: Slight to moderate fracturing; evenly distributed

ADDITIONAL COMMENTS: Very small sulfide patches (<1 mm)
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309-1256D-132R-1 (Section top : 1075.3 mbsf)
Volcanic Rock
UNIT: 44C
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-21 (igneous description based on Piece 4)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Generally non-vesicular. Some large vesicles filled with anhydrite in Pieces 1, 3, and 5a.
ALTERATION: Dark gray slightly altered basalt with amygdales of anhydrite
VEINS: Several 0.1-0.2 mm veins of saponite and minor anhydrite and calcium carbonate
STRUCTURE: Slight fracturing

ADDITIONAL COMMENTS: Very small sulfide patches (<1 mm)
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4 1a
- UNIT: 44C
1 1b
ROCK NAME: Aphyric microcrystalline basalt
10 12 SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i PIECES: 1-6 (igneous description based on Piece 4b)
3
b CONTACTS: None
| 44C a px . COLOR: Very dark gray (3/1)
20 —4a J GROUNDMASS: Microcrystalline
/
1 4b VESICLES: Non-vesicular
| ALTERATION: Dark gray slightly altered basalt with amygdales of saponite and pyrite
5
- VEINS: Piece 3 is made up of rubble containing saponite and anhydrite
30 6 STRUCTURE: Slight fracturing
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4 | Vh UNIT: 44C
i ] ,& Vh ROCK NAME: Aphyric microcrystalline basalt
10 SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i PIECES: 1-4 (igneous description based on Piece 1)
n CONTACTS: Upper: none
B Lower: chilled margin
& | Vh
] PMAG COLOR: Very dark gray (3/1)
20 — PP
| A | TsB ] GROUNDMASS: Microcrystalline
A ,& Vh " . | VESICLES: Non-vesicular
7 ALTERATION: Dark gray slightly altered basalt with rare dark green 1-1.7 mm alteration halos
L VEINS: Common 0.1-0.3 veins of saponite and minor pyrite and anhydrite
30 & | sV . y y
b 7 L . | STRUCTURE: High fracturing; evenly distributed. Shear vein in Piece 2.
) ADDITIONAL COMMENTS: Piece 4 is composed of many pieces, one of these pieces contains a chilled
b margin. There are several plagioclase and clinopyroxene microphenocrysts (<1%) throughout the section.
i Sulfide minerals are present as discrete grains and within veins.
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2 & Vh
b ROCK NAME: Aphyric microcrystalline basalt
) SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
b X
50 — i PIECES: 5-13 (igneous description based on Piece 12a)
44C a
7 " . | CONTACTS: Upper: chilled margin
i '& Vh Lower: none
7 COLOR: Black (3/1)
] - | GROUNDMASS: Microcrystalline
60 — & | Vh :
- VESICLES: Non-vesicular
B ALTERATION: Dark gray slightly altered basalt
| VEINS: Several 0.1 mm veins of saponite and minor pyrite
70 — STRUCTURE: Slight fracturing
b ADDITIONAL COMMENTS: Cryptocrystalline (Pieces 5-11) and microcrystalline(Pieces 12+13). Small
- glomerocrysts of plagioclase and clinopyroxene (microphenocrysts).
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71
B UNIT: 44D
b ROCK NAME: Aphyric microcrystalline basalt
4 2
10 SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i PIECES: 1-5 (igneous description based on Piece 4)
3
h CONTACTS: None
| 44D a HX 1. | COLOR: Very dark gray (3/1)
20— 4 & Vh " . | PHENOCRYSTS: % Grain Size (mm):
. Mode Max  Min Avg. Shape/Habit
B Clinopyroxene: 0.5 1 0.5 0.8 Euhedral-subhedral
) GROUNDMASS: Microcrystalline
5 VESICLES: Non-vesicular
30
T ALTERATION: Dark gray slightly altered basalt with one 3 mm green alteration halo in Piece 2.
I VEINS: Several 0.1 mm veins of saponite and minor pyrite and anhydrite.
| STRUCTURE: Slight fracturing
40 — ADDITIONAL COMMENTS: Clinopyroxene phenocrysts are less frequent or absent in Pieces 1-3. Sulfide
J flakes/ patches within the rock and along fracture planes.
50 —
60
70 —
80
90 —
100 —
110 —
120 —
130 —
140 —
150 —
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309-1256D-134R-1 (Section top : 1084.9 mbsf)
UNIT: 44D
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-19 (igneous description based on Piece 18b)
CONTACTS: None
COLOR: Very dark gray
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several 2.5-4.0 mm dark gray pyrite rich alteration
halos.

VEINS: Several 0.1 mm veins of saponite and pyrite. Two 0.5 mm veins of silica and saponite.

STRUCTURE: Moderate fracturing; evenly distributed. Curved and radial fractures related to the cooling of
lava.
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309-1256D-134R-2 (Section top: 1086.2 mbsf)

Volcanic Rock

UNIT: 44D

ROCK NAME: Aphyric fine-grained basalt

SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.

PIECES: 1-10 (igneous description based on Piece 3)

CONTACTS: None

COLOR: Very dark gray (3/1)

GROUNDMASS: Fine grained

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with one 2 mm dark gray alteration halo in Piece 1.
VEINS: Rare 0.1 mm veins of saponite and minor pyrite. Three 0.1-0.3 mm veins of anhydrite.
STRUCTURE: Slight fracturing

ADDITIONAL COMMENTS: All pieces are generaly more coarse grained than section 1
microphenocrysts. There are some glomerocrysts of plagioclase and clinopyroxene. Large patches (up to

10 mm) of altered minerals (clinopyroxene, plagioclase, sufides) are present in Pieces 5, 6, 8, and 9.
Pieces 1 and 10 are microcrystalline.
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309-1256D-135R-1 (Section top: 1089.7 mbsf)

| Volcanic Rock

| UNIT: 44D

: ROCK NAME: Aphyric microcrystalline basalt

C SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
| PIECES: 1-9 (igneous description based on Piece 7)

* | CONTACTS: Upper: none

Lower: volcanic breccia (top of unit 45)

* | COLOR: Very dark gray (3/1)

Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
| Plagioclase: 0.1 0.5 0.3 0.4 Euhedral
‘ Clinopyroxene: 0.1 0.4 0.2 0.3 Subhedral

* | GROUNDMASS: Microcrystalline

| VESICLES: Generally non-vesicular. Piece 5 has irregular vesicles (2-7 mm) filled with silica, anhydrite,
* | and saponite.

| ALTERATION: Dark gray slightly altered basalt with several 1.8-4.0 mm composite light/dark with or
| without pyrite alteration halos.

{ VEINS: Several 0.1-0.2 mm veins of saponite, silica, chalcopyrite, pyrite, and minor anhydrite.
| STRUCTURE: High fracturing; evenly distributed. Conjugate set of veins in Piece 5.

* | ADDITIONAL COMMENTS: Some plagioclase and clinopyroxene phenocrysts form glomeroporphyritic

texture.

UNIT: 45

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 10-18 (igneous description based on Piece 17)

CONTACTS: Upper: volcanic breccia (Pieces 10-14)
Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.3 0.1 0.2 Euhedral

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Pieces 10-14: dark gray slightly altered basaltic clasts. One 4.0 mm composite light/dark
alteration halo in Piece 11.

VEINS: Pieces 10-14: breccia cement composed of silica, pyrite, a chloritic, phyllosilicate saponite, and
possible epidote.

STRUCTURE: High fracturing

ADDITIONAL COMMENTS: Pieces 10-14 are volcanic breccia containing angular-subangular
microcrystalline-cryptocrystalline basaltic clasts (0.5-4.0 cm), altered glasses (0.1-1.2 cm) within a silica,
chlorite/saponite cement. A large basaltic clast has 0.5-4.0 mm spherulitc layers (Piece 10). Most altered
glass clasts are elongated (width/length <5) and are aligned subparallel to the basaltic clasts. Sulfide
flakes are mostly found in the altered areas.
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309-1256D-135R-2 (Section top : 1091.2 mbsf)

Volcanic Rock

| UNIT: 45
* | ROCK NAME: Aphyric microcrystalline basalt
| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.

| PIECES: 1-5 (igneous description based on Piece 1)

* | CONTACTS: None

" COLOR: Very dark gray (3/1)

GROUNDMASS: Microcrystalline

| VESICLES: Non-vesicular

| ALTERATION: Dark gray slightly altered basalt with rare 3 mm dark gray (with pyrite front) or dark green
* | alteration halos

{ VEINS: Rare 0.1-0.2 mm veins of saponite and minor silica, anhydrite, and pyrite
| STRUCTURE: Slight fracturing

* | ADDITIONAL COMMENTS: Some plagioclase microphenocrysts
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UNIT: 45
1, TSB pe !
b ROCK NAME: Aphyric fine-grained basalt
13 ux SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt with intrusive contacts.
10 —
| PIECES: 1-24 (igneous description based on Piece 4)
- 4a 3)’ CONTACTS: Upper: none
- 4b & Lower: none
vh Intrusive contacts (with cryptocrystalline basalt) in Pieces 2, 4, 5, 6, 7,9 and 14
20 & COLOR: Very dark gray (3/1)
45 )," fg GROUNDMASS: Host rock: fine grained to microcrystalline, Dike: glassy to cyptocrystalline
. (3.4
VESICLES: Non-vesicular
4 6 ), ALTERATION: Dark gray slightly altered basalt with common 0.5-3.0 mm dark green and light green
alteration halos
30
17 ), VEINS: Very common 0.1-0.4 mm veins of chlorite/smectite, anhydrite and pyrite
B ﬁ# STRUCTURE: High fracturing; heterogeneously distributed.
XRD ADDITIONAL COMMENTS: In Piece 4, the contact between fine-grained (labelled A in the sketch) and
7 8 cryptocrystalline basalt (labelled B) is sharp and slightly curved. Some rounded xenoliths (0.5 mm) of the
40 — fine-grained basalt are found in the cryptocrystalline rock. This cryptocrystalline basalt also contains some
| euhedral laths of plagioclase, often completely altered to chlorite/smectite. These phenocrysts can form
glomerocrysts with clinopyroxene. In Piece 10, the contact is marked by the presence of a glassy area,
B recrystallized to spherulites. Pieces 5, 7, 9, and 14 are slightly brecciated with angular clasts of glassy (?),
i A cryptocrystalline or microcrystalline rocks embedded in a cement of chlorite/smectite, anhydrite and
sulfides. Piece 14 consists of cryptocrystalline basalt (B) with 0.4- to 1.0 cm-large patches of
B & microcrystalline basalt (A). The microcrystalline patches are either located on fracture planes, or isolated in
50 — v the cryptocrystalline basalt. Some of these patches show lobate contacts with the cryptocrystalline basalt.
49 )’ Piece 4 Piece 14
| i N
60 — =
] ! — Y
110 XRD \
<«—— B
41 45 a
70 — 55cm 5.5cm
412 XRD
B A
80 —
413
& | Vh
90 —
114 TSB &
4 cx
100 — 15
116
117 Hx
110 —
118
119
cx
120 —
- 20 TSB
21
122
130 —
423 XRD L
140 —24
124b
150 —
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309-1256D-137R-1 (Section top : 1099.3 mbsf)
Volcanic Rock
UNIT: 45
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-15 (igneous description based on Piece 2b)

CONTACTS: Upper: none
Lower: disappearance of breccia (top of Unit 46)

COLOR: Piece 1-12 are very dark gray (3/1). Piece 13-15 are dark greenish gray (5G4/1).
GROUNDMASS: Microcrystalline
VESICLES: Generally non-vesicular. Piece 4 and 7 are sparsely vesicular.

ALTERATION: Dark gray slightly altered basalt with several 0.1-4.0 mm dark green alteration halos.
Abundant chlorite/smectite and pyrite amygdales in Pieces 4-12. Fresh and altered glass in Pieces 13-15.

VEINS: Common 0.1-0.4.0 mm veins of chlorite/smectite, anhydrite and pyrite.

STRUCTURE: Moderate fracturing; evenly distributed. Steeply dipping vein in Pieces 1 and 2.
ADDITIONAL COMMENTS: In Pieces 13-15, the microcrystalline basalt is fractured and separated into
several pieces. Piece 15 is brecciated. Width of the cracks is up to 27 mm. The cracks are filled with
subangular glassy-cryptocrystalline basaltic clasts (12-19 mm), altered glass (0.5-5 mm) cemented by
chlorite/smectite, anhydrite, and pyrite. The basaltic clasts are composed of inner cryptocrystalline parts
and surrounded by quenched glass (altered) with a thickness of 3-5 mm. Change from the cryptocrystalline

part to the glass is gradiational. Many altered glass clasts are elongated (width/length < 3) and are aligned
subparallel to the microcrystalline basalt.

UNIT: 46A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.

PIECES: 16-18 (igneous description based on Piece 16)

CONTACTS: Upper: beginning of massive basalt
Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.3 0.15 0.2 Euhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt.

VEINS: Several 0.1 mm veins of chlorite/smectite, anhydrite and pyrite.

STRUCTURE: Some plagioclase phenocrysts form glomeroporphyritic texture.
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309-1256D-138R-1 (Section top : 1104.1 mbsf)

Volcanic Rock

| UNIT: 46A
* | ROCK NAME: Aphyric microcrystalline basalt
| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.

| PIECES: 1-21 (igneous description based on Piece 21)

* | CONTACTS: None
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C COLOR: Very dark gray (3/1)

GROUNDMASS: Microcrystalline

| VESICLES: Non-vesicular

C ALTERATION: Dark gray to dark green slightly altered basalt with rare light gray alteration halos

| VEINS: Several 0.1-1 mm veins of chlorite/smectite, anhydrite, pyrite and minor calcium carbonate
. STRUCTURE: Slight fracturing; heterogeneously distributed.

| ADDITIONAL COMMENTS: High abundance of sulfide minerals both within the matrix and along fracture
| planes.
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309-1256D-138R-2 (Section top : 1105.5 mbsf)
Volcanic Rock
UNIT: 46A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-9 (igneous description based on Piece 5)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt with several 0.2-6.0 mm dark grey alteration halos.

VEINS: Common 0.1-0.4 mm veins of chlorite/smectite, pyrite, silica and minor anhydrite and calcium
carbonate.

STRUCTURE: Moderate fracturing; evenly distributed. Conjugate veins in Piece 1.
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309-1256D-139R-1 (Section top : 1108.9 mbsf)
Volcanic Rock
UNIT: 46A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystallline basalt.
PIECES: 1

CONTACTS: Upper: none
Lower: cryptocrystalline interval and intrusive contact (Piece 3)

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Clinopyroxene: 0.1 1.2 0.5 1.0 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt

VEINS: One 0.1 mm vein of chlorite/smectite and minor pyrite

STRUCTURE: One vein in Piece 1.

UNIT: 46B
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystallline basalt.
PIECES: 2-23 (igneous description based on Piece 17)
CONTACTS:
Upper: cryptocrystalline interval (Piece 2-4) and intrusive contact (Piece 3)

Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.6 0.5 0.2 0.25 Euhedral-subhedral
Clinopyroxene: 0.2 0.5 0.3 0.3 Subhedral

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with common 0.1-3.5 mm dark grey and dark green
alteration halos

VEINS: Very common 0.1-2 mm veins of chlorite/smectite, anhydrite, pyrite and minor chalcopyrite and
calcium carbonate

STRUCTURE: Moderate fracturing; evenly distributed. Vein network in Piece 17.

ADDITIONAL COMMENTS: Plagioclase and clinopyroxene can form glomeroporphyritic texture. Piece 3
shows two intrusive lobate contacts. An alteration halo is overprinted on the upper contact. The contact is
marked by a sharp textural difference between the cryptocrystalline host rock (A) and a chilled margin (B1).
The chilled margin shows a relatively sharp transition with the inner part of the rock (B2).

Alteration
halo

B1, chilled margin
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309-1256D-139R-2 (Section top : 1110.4 mbsf)
Volcanic Rock
UNIT: 46B
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-6 (igneous description based on Piece 2)
CONTACTS: None
COLOR: Dark gray (4/1)
GROUNDMASS: Microcrystalline
VESICLES: Generally non-vesicular. Piece 2 has irregular vesicles filled by secondary chlorite/smectite.
ALTERATION: Dark gray slightly altered basalt
VEINS: Rare 0.1 mm veins of chlorite/smectite
STRUCTURE: Slight fracturing.

ADDITIONAL COMMENTS: Sufide minerals present throughout the pieces.
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309-1256D-140R-1 (Section top : 1113.7 mbsf)
Volcanic Rock
UNIT: 46B
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-3 (igneous description based on Piece 1)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Very dark gray (3/1)

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt.

VEINS: Rare 0.1 mm veins of chlorite/smectite, chalcopyrite and minor anhydrite and calcium carbonate.

ADDITIONAL COMMENTS: Presence of small sulfide flakes.

UNIT: 47
ROCK NAME: Aphyric cryptocrystalline-microcrystalline basalt
SUMMARY DESCRIPTION: Intrusive margin breccia.
PIECES: 4-15 (igneous description based on Piece 5a-f)
CONTACTS:
Upper:intrusive brecciated rock
Lower: none
COLOR: Very dark gray (3/1)
GROUNDMASS: Cryptocrystalline-microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt with several light/dark green/gray alteration halos.
VEINS: Very common 0.1-1 mm veins of chalcopyrite, chlorite/smectite and anhydrite.
STRUCTURE: High fracturing; evenly distributed. Set of parallel nearly vertical veins in Pieces 6 and 7.
ADDITIONAL COMMENTS: Piece 14 is coarser grained than all other pieces. Complex relationship
between host rock, intrusion and brecciated altered areas (sulfides, chlorite/smectite and anhydrite).
Pieces 5-7 are cryptocrystalline basalts with a fracture (1.5-6 cm wide) filled with breccia containing: (1)

angular to subangular cryptocrystalline-microcrystalline basaltic clasts (1-30 mm); (2) angular altered
glasses (2-11 mm); (3) microcrystalline basaltic matrix cemented by suflides and chlorite/smectite.
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309-1256D-141R-1 (Section top : 1118.5 mbsf)

Volcanic Rock
UNIT: 47
ROCK NAME: Aphyric fine-grained basalt
SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
PIECES: 1
CONTACTS:

Upper: none

Lower: not recovered
COLOR: Dark greenish gray (5G4/1)
GROUNDMASS: Fine grained
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with a gray alteration halo around amygdales of
chlorite/smectite, silica and calcium carbonate

VEINS: One 1.0 mm vein of chlorite/smectite

UNIT: 48
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 2-14 (igneous description based on Piece 11)
CONTACTS:
Upper: brecciated chilled margin (Pieces 2-9)
Lower: none
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt with amygdales of pyrite
VEINS: Several 0.1-0.2 mm veins of chlorite/smectite, chalcopyrite, anhydrite and minor silica and pyrite
STRUCTURE: Moderate fracturing; heterogeneously distributed.
ADDITIONAL COMMENTS: Pieces 2-6 and 8-9 show brecciated chilled margin that is altered to
chlorite/smectite and sulfides. Piece 4 is cut by a crack (4-8 mm wide) filled with angular altered glass
cemented by anhydrite and silica. Piece 8 shows the best preserved chilled margin, with a gradual textural

change from the outer to the inner part: altered black glass, spherulitic layer (6mm wide), two thin
cryptocrystalline layers (0.8 and 0.2 mm wide), and then the cryptocrystalline inner part.
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309-1256D-142R-2 (Section top : 1124.7 mbsf)
Volcanic Rock
UNIT: 48
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-14 (igneous description based on Pieces 3b and c)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with rare 0.1-2.0 mm light green and dark gray alteration
halos in Piece 14.

VEINS: Very common 0.1-0.7 mm veins of chlorite/smectite and minor anhydrite, chalcopyrite, pyrite and
silica.

STRUCTURE: Moderate fracturing; evenly distributed.
ADDITIONAL COMMENTS: Pieces 3b and 3c contain angular cryptocrystalline xenoliths (>6.0 x 3.2 cm).

The xenoliths are rimmed by thin black altered layers. Some euhedral phenocrysts of plagioclase in the
xenolith.
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309-1256D-143R-1 (Section top : 1128.1 mbsf)
Volcanic Rock
UNIT: 48
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-11 (igneous description based on Piece 5a)

CONTACTS: Upper: none
Lower: brecciated flow top with chilled margin

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.5 0.8 0.2 0.5 Subhedral

GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray moderately altered basalt with common 0.5-4.0 mm light green or composite
dark/light grey/green alteration halos.

VEINS: Very common 0.1-0.2 mm veins of chlorite/smectite and minor chalcopyrite, and several 1-3.5 mm
veins of anhydrite and minor chlorite/smectite.

STRUCTURE: High fracturing. Dilational steeply dipping veins in Pieces 3 and 5.

ADDITIONAL COMMENTS: Pieces 7-11 are part of the brecicated unit with cryptocrystalline clasts. A few
altered olivines are replaced by chlorite/smectite and sulfides in Pieces 5 and 6.

UNIT: 49

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.

PIECES: 12-22 (igneous description based on Piece 19b)

CONTACTS: Upper: brecciated flow top with chilled margin
Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Clinopyroxene: 0.1 14 1.2 1.3 Subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray and grayish green moderately altered basalt with amygdales of chlorite/smectite.
VEINS: Common 0.1-0.2 mm veins of chlorite/smectite and minor chalcopyrite.

STRUCTURE: Moderate to high fracturing; heterogeneously distributed.

ADDITIONAL COMMENTS: Clinopyroxene forms glomeroporphyritic texture with small plagioclase grains
in Pieces 19a and 19b.
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309-1256D-143R-2 (Section top : 1129.6 mbsf)

| Volcanic Rock

| UNIT: 49

: ROCK NAME: Aphyric microcrystalline basalt

C SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.

| PIECES: 1-5 (Igneous description based on Piece 2)
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Lower: not recovered

* | COLOR: Very dark gray (3/1)

C GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt
VEINS: Rare 0.1 mm veins of chalcopyrite, anhydrite and quartz

STRUCTURE: Slight fracturing

UNIT: 50

ROCK NAME: Sparsely clinopyroxene-plagioclase-olivine phyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.

PIECES: 6-18 (igneous description based on Piece 11)

CONTACTS: Dark gray (4/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 2.0 15 0.2 0.5 Euhedral-subhedral. Completely altered
to smectite.
Plagioclase: 1.0 15 0.5 0.8 Euhedral-subhedral
Clinopyroxene: 0.5 15 0.3 0.5 Euhedral-subhedral

GROUNDMASS: Microcrystalline
VESICLES: Generally non-vesicular. Spherical vesicles filled with chlorite/smectite and sulfides.

ALTERATION: Dark gray and green moderately altered basalt with rare 5 mm composite dark/light
grey/green alteration halos.

VEINS: Rare 0.1-0.2 mm veins of chlorite/smectite, anhydrite and minor chalcopyrite.
STRUCTURE: Slight to moderate fracturing.

ADDITIONAL COMMENTS: Some glomerocrysts of olivine.

Proc. IODP | Volume 309/312

y N
w

119



Site 1256 core descriptions Visual core descriptions

Core Photo

0
2
[0} °
5 =2 =] =
[} =
e} g ] 5 £ =
S = § © — € I~ ®
5 T 2 5 = ¢ €9 s S N §
pd @ T 8§ © 5 55 g £ ® =
Q £ s g 2 B © o 2 c g £ C
@ 8 2 £ £ 2 20 «© 2 SE © 2 309-1256D-144R-1 (Section top : 1132.5 mbsf)
cm (%] O w O O M= 6 o 0= O <
077 [ -] Volcanic Rock
1 [+ +| uNIT: 50
n [+"+| ROCK NAME: Sparsely clinopyroxene-plagioclase-olivine phyric microcrystalline basalt
10 [« .| SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.
— k | Y
i & Vh f.*.| PIECES: 1-23 (igneous description based on Piece 19)
. F*+"| CONTACTS: None
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309-1256D-144R-2 (Section top : 1133.9 mbsf)
Volcanic Rock
UNIT: 50
ROCK NAME: Sparsely clinopyroxene-plagioclase-olivine phyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.
PIECES: 1-11 (igneous description based on Piece 3)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 2.5 1.0 0.1 0.5 Subhedral. Completely altered to
chlorite/smectite.
Plagioclase: 1.0 1.2 0.2 0.5 Euhedral-subhedral
Clinopyroxene: 0.5 1.0 0.3 0.5 Euhedral-subhedral

GROUNDMASS: Microcrystalline
VESICLES: Generally non-vesicular. A few spherical vesicles filled with chlorite/smectite.

ALTERATION: Dark gray and green moderately altered basalt with several 1.0-2.5 mm composite
dark/light gray/green alteration halos.

VEINS: Very common 0.1 mm veins of chlorite/smectite and minor pyrite and anhydrite. One 2.5 mm vein

of chlorite/smectite and anhydrite in Piece 3b.

STRUCTURE: High fracturing; heterogeneously distributed. Vein network in Piece 9.

ADDITIONAL COMMENTS: Fine-grained patches (1-2 cm) are distributed throughout the rocks. Rocks

grade into more fine-grained pieces at the bottom of the section.
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309-1256D-145R-1 (Section top : 1137.5 mbsf)
Volcanic Rock
UNIT: 50
ROCK NAME: Sparsely clinopyroxene-plagioclase-olivine phyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.
PIECES: 1-9 (igneous description based on Piece 2a)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 1.0 1.0 0.5 0.7 Subhedral. Completely replaced by
chlorite/smectite.
Plagioclase: 0.5 1.0 0.5 0.7 Subhedral
Clinopyroxene: 0.1 1.2 0.8 1.0 Euhedral

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with common 1.5-4.4 mm simple or composite dark/light
gray/green alteration halos.

VEINS: Very common 0.1-4 mm veins of chlorite/smectite, anhydrite and minor pyrite and quartz.

STRUCTURE: High fracturing; evenly distributed. Y-shaped fractures in Piece 2.
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309-1256D-145R-2 (Section top : 1138.9 mbsf)
Volcanic Rock
UNIT: 50
ROCK NAME: Sparsely plagioclase-clinopyroxene-olivine phyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.
PIECES: 1-21 (igneous description based on Piece 6a)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 1 1.2 0.2 1 Euhedral-subhedral. Completely
replaced by chlorite/smectite.
Plagioclase: 0.1 1.0 0.5 0.7 Euhedral
Clinopyroxene: 0.3 15 0.7 0.7 Subhedral, subophitically enclosing

plagioclase
GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with common 0.6-6 mm composite dark/light gray/green
alteration halos

VEINS: Very common 0.1 mm and several 2.5 mm veins of chlorite/smectite, anhydrite and pyrite
STRUCTURE: Moderate fracturing; evenly distributed. Cataclastic zone in Piece 21.
ADDITIONAL COMMENTS: Small (< 5 mm) segregation patches (with fine- to medium-grained

clinopyroxene subophitically enclosing plagioclase needles) are irregularly distributed within the
microcrystalline groundmass (e.g. Pieces 8, 9, 10, 11, 12, 13) or are more layered in Piece 21c.
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309-1256D-146R-1 (Section top : 1142.2 mbsf)
Volcanic Rock
UNIT: 50
ROCK NAME: Sparsely clinopyroxene-olivine-plagioclase phyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.
PIECES: 1-2 (igneous description based on Pieces 1a and 1b)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 2.0 2.0 0.8 1.0 Euhedral-anhedral
Olivine: 0.5 1.0 0.5 1.0 Subhedral. Completely replaced by
chlorite/smectite.
Clinopyroxene: 0.5 0.5 0.4 0.5 Subhedral

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray and dark green slightly altered basalt with several 2-5 mm composite dark/light
gray/green alteration halos and amygdales of chlorite/smectite

VEINS: Several 0.1-3 mm veins of chlorite/smectite, anhydrite and very minor pyrite
STRUCTURE: Slight to moderate fracturing; evenly distributed.

ADDITIONAL COMMENTS: Patches of fine-grained material throughout rocks. Large one is in Piece 1a (2
cm in size). Phenocrysts form glomeroporphyritic texture. Percentage of olivine increases in Piece 1e.
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309-1256D-146R-2 (Section top : 1143.1 mbsf)

| Volcanic Rock

| UNIT: 50

: ROCK NAME: Sparsely clinopyroxene-olivine-plagioclase phyric microcrystalline basalt
C SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.

| PIECES: 1-6 (igneous description based on Piece 1)

* | CONTACTS: None

C COLOR: Very dark gray (3/1)

" . | PHENOCRYSTS: % Grain Size (mm):
1 Mode Max  Min Avg. Shape/Habit
‘ Plagioclase: 2.0 2.0 0.8 1.0 Euhedral-anhedral
* | Olivine: 0.5 1.0 0.5 1.0 Subhedral. Completely replaced by
chlorite/smectite.
* | Clinopyroxene: 0.5 0.5 0.4 0.5 Subhedral

| GROUNDMASS: Microcrystalline
| VESICLES: Non-vesicular

* | ALTERATION: Dark gray and dark green slightly altered basalt with several 2-5 mm composite dark/light

gray/green alteration halos and amygdales of chlorite/smectite

| VEINS: Several 0.1-3.0 mm veins of chlorite/smectite, anhydrite and very minor pyrite

| STRUCTURE: Slight to moderate fracturing; evenly distributed.

" . | ADDITIONAL COMMENTS: Paches of fine-grained material throughout rocks .
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309-1256D-146R-3 (Section top : 1144.4 mbsf)
Volcanic Rock
UNIT: 50
ROCK NAME: Sparsely clinopyroxene-olivine-plagioclase phyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.
PIECES: 1-16 (igneous description based on Piece 8)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 1 1.3 0.4 1.0 Euhedral to anhedral
Olivine: 0.5 1.2 0.5 1.0 Euhedral-subhedral. Completely altered
to chlorite/smectite.
Clinopyroxene: 0.1 0.3 0.2 0.2 Subhedral

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several 0.3-4.5 mm simple and composite dark/light
gray/green alteration halos and amygdales of chlorite/smectite and anhydrite.

VEINS: Very common 0.1-2 mm veins of chlorite/smectite and minor anhydrite and pyrite
STRUCTURE: Moderate fracturing; evenly distributed. One oblique slip shear vein in Piece 10.

ADDITIONAL COMMENTS: Phenocrysts form glomeroporphyritic texture.
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i UNIT: 50
12 /& * | ROCK NAME: Sparsely olivine-plagioclase phyric microcrystalline basalt
s | SUMMARY DESCRIPTION: Massive sparsely phyric microcrystalline basalt.
10 — 50 P px
43 | PIECES: 1-4 (igneous description based on Piece 3)
] * | CONTACTS: Upper: none
- Lower: not recovered
4 |
7 COLOR: Very dark gray (3/1)
20 — S e
5 L °.°| PHENOCRYSTS: % Grain Size (mm):
] L. Mode Max Min  Avg. Shape/Habit
16 & [+ | Plagioclase: 1.0 1.0 05 0.8 Euhedral
E f.°.| Olivine: 0.5 1.2 0.5 0.8 Subhedral, completely altered to
7 .. chlorite/smectite.
30 [
;) r.*.| GROUNDMASS: Microcrystalline
7 b+ VESICLES: Non-vesicular
i 9 L *.°| ALTERATION: Dark gray slightly altered basalt with one 0.3 m dark gray alteration halo in Piece 3 and
L °.°| amygdales of chlorite/smectite and pyrite
40 — Lot
i L *.°| VEINS: Rare 0.1 mm veins of chlorite/smectite
410 [+
g L*.*| UNIT:51
b [«"+| ROCK NAME: Aphyric fine- to medium-grained basalt
50 51 a fg-mgf . *,
| L [+«°.| SUMMARY DESCRIPTION: Massive aphyric fine- to medium-grained basalt.
B .°.| PIECES: 5-18 (igneous description based on Piece 10)
712 b7+ "| CONTACTS: Upper: not recovered
- F.o. Lower: not recovered
60 b°.°| COLOR: Dark greenish gray (5BG4/1)
7113 bt
i L °.°| GROUNDMASS: Fine to medium grained (doleritic)
114 [+ VESICLES: Non-vesicular
[«"«| LTERATION: Dark gray and green moderately altered basalt
70 — fo°
115 f.°.| VEINS: Rare 0.1 mm veins of chlorite/smectite
B Pﬁie f.*.| STRUCTURE: Slight fracturing; evenly distributed.
116 TSB [0
b ICP L.
80 e®.
417 fe
7118 (oo
%0 o
100 —
110 —
120 —
130 —
140 —
150 —
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cm (%] O w IO O = 6 o 0= © <
0] Volcanic Rock
| 1 UNIT: 52A
B 2 & px ROCK NAME: Aphyric cryptocrystalline basalt
10 SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
-1 3
i 4 ox " . | PIECES: 1-23 (igneous description based on Piece 4)
7 CONTACTS: Upper: not recovered
15 Lower: none
7 ux . | COLOR: Very dark gray (3/1)
20— 6
PHENOCRYSTS: % Grain Size (mm):
B 7 Mode Max  Min Avg. Shape/Habit
| Olivine: 0.1 0.8 0.5 0.6 Euhedral-subhedral completely altered
18 & to chlorite/smectite
GROUNDMASS: Cryptocrystalline
30 — 9 T~
7 VESICLES: Non-vesicular
110 ALTERATION: Dark gray slightly altered basalt with common 0.1-3 mm simple and composite dark/light
b gray/green alteration halos.
111 & VEINS: Very common 0.1-0.3 (and several 2.0-4.0) mm veins of chlorite/smectite and minor pyrite and
40 — 52A a anhydrite.
112 <
STRUCTURE: Slight fracturing; evenly distributed.
118 & ADDITIONAL COMMENTS: Chilled margin (intrusive contact) is present in Piece 9.
114
50 — cX
415
116 <
60 — 17 &
118 X
7119
70 —
1 20 S
121 XK
|22
80
23
i ﬁ/
90 —
100 —
110 —
120 —
130 —
140 —
150 —
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309-1256D-149R-1 (Section top : 1156.1 mbsf)
Volcanic Rock
UNIT: 52A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-8, 10, 13, 14, 16, 19, 24-30 (igneous description based on Piece 6)

CONTACTS: None. Many intrusive contacts with the chilled margin of dike 52B (Pieces 2, 6, 7, 8, 11b, 15,
16, 19)

COLOR: Very dark gray (3/1)

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Pieces 1-8 and 19: dark gray slightly altered basalt. Pieces 13, 14 and 24-30: dark gray
and dark green moderately altered basalt. Common 0.2-3 mm simple and composite dark/light grey/green

alteration halos.

VEINS: Very common 0.1-8 mm veins of chlorite, anhydrite, epidote, pyrite, anhydrite and minor calcium
carbonate.

STRUCTURE: Moderate fracturing; heterogeneously distributed. Cataclastic zones close to chilled margins
in Pieces 10 and 16.

ADDITIONAL COMMENTS: The contact between host rock (52A) and dike (52B) is outlined by a 1.0
mm-thick halo that includes pyrite. The contact is sometimes more brecciated (Pieces 7, 8, 16). In some
pieces (eg. Pieces 3, 5, 8) there is the occurrence of dike-like veins filled by basaltic cryptocrystalline
clasts, altered glassy clasts, and cemented by secondary minerals.

UNIT: 52B

ROCK NAME: Aphyric glassy to cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric glassy to cryptocrystalline dike.

PIECES: 2-3, 6-9, 11-12, 15-23 (igneous description based on Piece 11b)

CONTACTS: Numerous contacts within 52A (Pieces 2, 6, 7, 8, 11b, 15, 16, 19)

COLOR: Black (2.5/1)

GROUNDMASS: Glassy to cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Pieces 2-3, 6-9, 11-12, 17-23: dark gray slightly altered basalt. Pieces 15-16: dark gray
and dark green moderately altered basalt. Common 0.2-3 mm simple and composite dark/light gray/green
alteration halos.

VEINS: Very common 0.1-8 mm veins of chlorite, anhydrite, epidote, pyrite, and minor calcium carbonate.

STRUCTURE: Moderate fracturing; heterogeneously distributed.

ADDITIONAL COMMENTS: In some pieces (eg. Piece 6) the chilled margin is altered to white minerals
over 2.0 mm long.
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309-1256D-150R-1 (Section top : 1160.3 mbsf)

Volcanic Rock

" | UNIT: 52A

‘| ROCK NAME: Aphyric microcrystalline basalt

. SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
" | PIECES: 1-10 (igneous description based on Piece 7)

o CONTACTS: None

. COLOR: Black (2.5/1)

| GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with rare 0.2-1.5 mm composite dark/light gray/green
‘| alteration halos.

+ | VEINS: Several 0.1-1.3 mm veins of chlorite, anhydrite, pyrite and epidote.

STRUCTURE: Moderate to high fracturing; evenly distributed. Stepped dilational veins in Piece 3.

ADDITIONAL COMMENTS: Piece 7 shows a contact with a glassy to cryptocrystalline dike (similar to Unit
52B). The contact is sharp. A chilled margin is present along the contact of the dike but also in small clasts
now included in the host rock. The host microcrystalline basalt is brecciated over 5 mm along the contact.
The brecciated zone consists of elongated basaltic clasts of glass (0.1-1 mm) that are cemented by
secondary minerals. The elongated clasts of glass are oriented along the cracks.
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0] L *.*| Volcanic Rock
41 . .
52C L.
i & L*.°| UNIT: 52A
7 IcP .o . .
| 5 T8 | 520 /& e ROCK NAME: Aphyric fine-grained basalt
10 [« .| SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
— cx poe
52C] L
4 3 f.*.| PIECES: 6-9, 11-13, 15-26, 28-30 (igneous description based on Piece 7a)
4 Fo®e
. 52C b7+ | CONTACTS: None. Many intrusive contacts with dike 52C (Pieces 7-9, 11, 12, 13, 28-30).
|5 PP l52C L °.°| COLOR: Very dark gray (3/1)
20 6 52A L : . : GROUNDMASS: Fine grained
. $ [+ +| VESICLES: Non-vesicular
7 IC Lo
i )/ « «| ALTERATION: Dark gray and dark green moderately altered basalt with rare 0.2-1.5 mm dark gray
| 7a Asl% 3 Vh a f «| alteration halos.
30 - EH$ g - . .| VEINS: Very common 0.1-1 mm veins of chlorite, anhydrite, pyrite and minor quartz.
7b PMAG <"
b r.*.| ADDITIONAL COMMENTS: Contacts with chilled margins of the dike (52C) are generally sharp. In Pieces
B F.*.| 28and 29 the contacts are disturbed and the rocks are altered over 1.5 mm. The clasts in the breccia are
8 52 )’3 ¢« | altered to white minerals over 1-3 mm and the contact is marked by veins of chlorite, anhydrite, quartz and
. Aé/g ), S b7 pyrite.
19 3 bt
AC b°."| Volcanic Rock
40 — 10 52C ox S
J b"."| UNIT:52C
L E/% )’ L°.°| ROCK NAME: Aphyric cryptocrystalline basalt
i 12 5/20 ), fg . *| SUMMARY DESCRIPTION: Aphyric cryptocrystalline basaltic dike.
50 - 13 50A ), .| PIECES: 1-5, 7-12, 14, 27-30 (igneous description based on Piece 7a)
] l.°.| CONTACTS: Many contacts with basalt 52A (Pieces 7-9, 11-13, 28-30)
N 14 52C cX P.e.
i - == == |- = |- =} — 4 — —|— — I.-.| COLOR:Black (2.5/1)
15 P,
- F.°.| GROUNDMASS: Cryptocrystalline
60 7 16 b".°| VESICLES: Non-vesicular
117 L °.°| ALTERATION: Dark gray and dark green moderately altered basalt with two 1-2 mm pyrite rich, dark gray
L °.°| alteration halos in Pieces 29 and 30.
i 18 . *| VEINS: Very common 0.1-1 mm veins of chlorite, anhydrite, pyrite and minor quartz.
70 — 19 [.".| ADDITIONAL COMMENTS: Outer parts of chilled margin are often devitrified to spherulites and altered
J .%.| over2.0mm.
120 . .
421 e e
80 — 22 52A a e
fg L°.°
123a & e
123b g bot
90 — F.o.
- 24 . .
125 Le.-
100 — bhet
1 26 el
27 52C b
110 — fe°
7 28 XRD | 5o )/3 a ux  [eoe
- A/C g a L . . .
7 29 52 )’3 a b
i A/C 9 el
120 o [0
4 30 ..t
5 |~ 2 e
| AC| ) .
130 —
140 —
150 —
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07 ] Volcanic Rock
i UNIT: 53A
7 > ROCK NAME: Aphyric microcrystalline basalt
10 SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
43 PIECES: 1-17 (igneous description based on Piece 11)
7 CONTACTS: Upper: not recovered
- Lower: none
4
7 COLOR: Very dark gray (3/1)
20
5a PHENOCRYSTS: % Grain Size (mm):
- 5b Mode Max Min Avg.  Shape/Habit
16
i '& Clinopyroxene: 0.2 1 0.2 0.5 Euhedral-subhedral
b 7 GROUNDMASS: Microcrystalline
307 4 & VESICLES: Non-vesicular
B ALTERATION: Dark gray slightly altered basalt (Pieces 1-5) and dark and green moderately altered basalt
/& (Pieces 6-17), both types of basalt have rare 0.3-0.5 mm light green or dark green alteration halos.
19
B 53A a n VEINS: Several 0.1-1 mm veins of chlorite and minor pyrite, anhydrite
40 — 10 & STRUCTURE: Slight fracturing. No measured structures
i ADDITIONAL COMMENTS: Grain size becomes gradually larger towards the bottom of the section and
71 11 groundmass plagioclase form varioles. Piece 1 hosts a few glomerocrysts of clinopyroxene.
112a /
50 7426
413
114
60 —
115
|16a
16b
70 7
117 &
80 —
90 —
100 —
110 —
120 —
130 —
140 —
150 —
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309-1256D-153R-1 (Section top : 1174.9 mbsf)

| Volcanic Rock

| UNIT: 53A

: ROCK NAME: Aphyric microcrystalline basalt

C SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
| PIECES: 1-25 (igneous description based on Piece 24)

: CONTACTS: None

" | COLOR: Very dark gray (3/1)

| GROUNDMASS: Microcrystalline

: VESICLES: Non-vesicular

{ ALTERATION: Dark gray and green slightly altered basalt (Pieces 1-18) and dark gray and dark green
* | slightly altered basalt (Pieces 19-25), both types of basalt with common 0.2-3 mm simple or composite

dark/light gray/green alteration halos. Amygdales of chlorite and pyrite in Pieces 1-14.

| VEINS: Common 0.1-1.5 mm veins of chlorite, pyrite, anhydrite and minor quartz.

| STRUCTURE: High fracturing; heterogeneously distributed. Cataclastic zone in Piece 15.
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0] | Volcanic Rock
71 Vh |
B '& UNIT: 53A
i TSB . . I '
| ROCK NAME: Aphyric microcrystalline basalt
10 i C SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i & Vh . | PIECES: 1-6, 8, 9 and 12-13 (igneous description based on Piece 9)
] * | CONTACTS: Upper: none
- Lower: contact with a dike (Unit 53B) in Piece 9.
7 * | COLOR: Very dark gray (3/1)
20— 2 : A .
| GROUNDMASS: Microcrystalline
- " . | VESICLES: Non-vesicular
43 |
| ALTERATION: Green and dark gray slightly altered basalt (Pieces 1-6, 8, 9, 12-13) and dark gray slightly
B altered basalt (Pieces 7-10), with rare 0.2-2.5 mm simple or composite dark/light gray/green alteration
{ halos. Amygdales of pyrite and chlorite.
30 px
b | VEINS: Common 0.1-0.4 mm veins of chlorite, pyrite and minor anhydrite
- 4 TSB . 1
ICP . | STRUCTURE: Moderate fracturing; evenly distributed.
| - | ADDITIONAL COMMENTS: In Piece 8 and 13, 2-cm wide patches of larger grained groundmass
53A Vh a . 7| (alteration?). Sulfides in veins.
40 —| & .
45 | UNIT: 53B
- | ROCK NAME: Aphyric cryptocrystalline basalt
| Vh ©
'& - | SUMMARY DESCRIPTION: Aphyric cryptocrystalline basaltic dike.
50 — T
i | PIECES: 7, 9-11 (igneous description based on Piece 11)
B | CONTACTS: Chilled margin in Piece 9.
6 o
‘ - | COLOR: Black (2.5/1)
47 53B cx o )
60 — | GROUNDMASS: Cryptocrystalline
B | VESICLES: Non-vesicular
14 XRD & | Vh L
TSB - | ALTERATION: Dark gray slightly altered basalt with several 2-3 mm composite dark/light gray/green
b 53A * .| alteration halos.
- PMAG D
,& Vh + | VEINS: Common 0.1-0.7 mm veins of chlorite, pyrite and anhydrite
70 L
4 _________________ux___
. & | Vh
i IC
: 5 |V
80 — A/B h
| S|V
7 a
110 53B
90 cx
111 53B &
| W N N N N
100 - 12 <& | Vh
i 53A /& a px
113
110 —
e ,& Vh
120 —
130 —
140 —
150 —
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309-1256D-154R-1 (Section top : 1179.6 mbsf)
Volcanic Rock
UNIT: 54A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-15 (igneous description based on Piece 15)

CONTACTS: Upper: chilled margin
Lower: none

COLOR: Dark gray (4/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.7 0.2 0.2 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Pieces 1, 2: dark gray slightly altered basalt with several dark alteration patches. Pieces
3-13: dark gray slightly altered basalt with rare 0.2-2.5 mm simple or composite dark/light gray/green and
dark green slightly altered basalt with common 0.1-1.8 simple and composite dark/light gray/green
alteration halos.

VEINS: Common 0.1-0.4 mm veins of chlorite, pyrite and anhydrite.

STRUCTURE: Moderate fracturing; evenly distributed. Set of veins in Piece 14.

ADDITIONAL COMMENTS: Pieces 1 and 2 have chilled margins. Pieces 1-3 and 7 are cryptocrystalline.
Plagioclase form glomeroporphyritic texture.
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309-1256D-154R-2 (Section top : 1180.57 mbsf)
Volcanic Rock
UNIT: 54A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-7 (igneous description based on Piece 4)
CONTACTS: None
COLOR: Dark greenish gray (5BG4/1)
GROUNDMASS: Microcrystalline
VESICLES: Generally non-vesicular. Piece 1f has irregular vesicles (0.1-1.0 mm).

ALTERATION: Dark gray and dark green moderately altered basalt with rare 1.0-2 mm light green
alteration halos in Pieces 1f and 2. Abundant amygdales of chlorite, pyrite, anhydrite and quartz.

VEINS: Several 0.1-1.5 mm veins of chlorite, pyrite and anhydrite.
STRUCTURE: Moderate fracturing; heterogeneously distributed. Set of veins in Piece 2.

ADDITIONAL COMMENTS: Alteration patches in Pieces 1 and 2.
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309-1256D-155R-1 (Section top : 1184.6 mbsf)
Volcanic Rock
UNIT: 54A
ROCK NAME: Aphyric microcrystalline to fine-grained basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline to fine-grained basalt.
PIECES: 1-13, 15-18, 20-24, 26-28 (igneous description based on Piece 27¢)
CONTACTS: Intrusive contact with Unit 54B in Pieces 20-21, 23-24
COLOR: Black (2.5/1)
GROUNDMASS: Microcrystalline to fine grained
VESICLES: Non-vesicular
ALTERATION: Pieces 1-10: Dark gray and green moderately altered basalt with amygdales of
chlorite/smectite. Pieces 12-13: Dark green slightly altered basalt. Pieces 26-30: Dark green and dark gray
moderately altered basalt.
VEINS: Common 0.1-1mm veins of chlorite/smectite, pyrite, anhydrite and minor quartz.
STRUCTURE: Moderate to high fracturing; evenly distributed.
ADDITIONAL COMMENTS: Pieces 15, 16, 21, and 26-28 are fine grained. Breccia in Piece 11 is probably
related to the dike contact. Intrusive brecciated contact in Pieces 20-21 and 23-24. Sulfides in fracture
zones.
UNIT: 54B
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Aphyric cryptocrystalline basaltic dike.
PIECES: 11, 14, 19-21, 24, 25 (igneous decription based on Piece 20)
CONTACTS: Intrusive contact, chilled with Unit 54A in Pieces 20-21, 23-24
COLOR: Very dark gray (3/1) to dark green (5GY/1)
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
ALTERATION: Piece 11: Green moderately altered basalt with amygdales of chlorite/smectite with
associated dark green halo. Pieces 21-24: Green and dark gray highly altered basalt with dark alteration
patch. Pieces 14, 19-20 and 25: Green and dark gray moderately altered basalt with common 0.1-0.5 m
light green and dark green alteration halos.
VEINS: Common 0.1-1mm vein of chlorite/smectite, pyrite, anhydrite and minor quartz.
STRUCTURE: Moderate to high fracturing; evenly distributed.
ADDITIONAL COMMENTS: The contact against Unit 54A is sharp with layered chilled margins (Pieces

20, 21, 24) and probably altered glass at the contact (Piece 20). Contact in Piece 20 forms a convex lobe
with zoned alteration. Similar zoned and folded zones also in chilled margin of Piece 24
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309-1256D-155R-2 (Section top : 1186.1 mbsf)

Piece Number
Orientation
Shipboard Studies
Lith. Unit
Structure
Structural
Measurement
Glass
Phenocrysts
Constituent
Minerals
Grain Size

« | Alteration

| Volcanic Rock

-
.

.
.

*| UNIT: 54A

vh « «| ROCK NAME: Aphyric fine-grained basalt

. «| SUMMARY DESCRIPTION: Massive aphyric fine-grained basalt.
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- 1b XRD .*.| PIECES: 1-15 (igneous description based on Piece 7)
P+ | CONTACTS: None

4 1c
+ « | COLOR: Dark gray (4/1)

L °.°| GROUNDMASS: Fine grained

* . *| VESICLES: Non-vesicular
Vh Lot ) '
« «| ALTERATION: Dark gray and green moderately altered basalt with several 0.1-4 mm dark green, light
« | green, dark gray and light gray halos
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. " .| VEINS: Common 0.1-1.5 mm veins of chlorite, anhydrite and pyrite with minor quartz.

Vh b STRUCTURE: High fracturing; evenly distributed. Cooling related curved and radial veins cut by a dark
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309-1256D-155R-3 (Section top : 1187.6 mbsf)
Volcanic Rock
UNIT: 54A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-2 (igneous description based on Piece 1)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Black (2.5/1)

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray and green moderately altered basalt.
VEINS: One 0.1 mm vein of chlorite.

STRUCTURE: One measured vein in Piece 1.

ADDITIONAL COMMENTS: Piece 2 is fine grained.
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309-1256D-156R-1 (Section top : 1189.4 mbsf)

Volcanic Rock
UNIT: 55A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-24 (igneous description based on Piece 16d)
CONTACTS:

Upper: not recovered (textural change, Piece 1 is cryptocrystalline)

Lower: none

COLOR: Dark greenish gray (5B4/1) for microcrystalline pieces and very dark gray (3/1) for
cryptocrystalline pieces

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Clinopyroxene: 0.1 15 0.5 0.5 Euhedral. Not easily identified due to the

large groundmass grain size and to the
dark alteration patches

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Pieces 1,2 and 20-23: Dark gray moderately altered basalt. Pieces 3-19 and 24: Dark gray
and dark green moderately altered basalt with green alteration patch in Pieces 15 and 16. Both types of
basalts with common 0.1-10 mm alteration halos.

VEINS: Common 0.1-1mm veins of chlorite, anhydrite, minor pyrite and quartz.
STRUCTURE: Moderate fracturing.

ADDITIONAL COMMENTS: Dark alteration patches with a few sulfides replacing interstitial material.
Some relicts of clinopyroxene are still identified in some of these alteration patches. These patches are
well-developed on top of Piece 16a, where they are associated with pyrite and white minerals. Pieces 20,
21, and 23 are cryptocrystalline (unit margin or part of a dike contact of which has not been recovered?).
These pieces contain slightly more euhedral phenocrysts of clinopyroxene (up to 1.5 mm) and plagioclase
phenocrysts (0.8 mm) than the microcrystalline pieces.
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309-1256D-157R-1 (Section top : 1194.2 mbsf)
Volcanic Rock
UNIT: 55A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-4 and 19-23 (igneous description based on Piece 23a)
CONTACTS: None. Contacts with intrusive dikes in Pieces 3 and 4.
COLOR: Dark gray (4/1)
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
ALTERATION: Pieces 1-4: Dark gray and green moderately altered basalt with several 0.6-2.0 mm simple
and composite dark/light green/gray alteration halos in Piece 4. Pieces 19-23: Dark gray and dark green
moderately altered basalt with several 0.3-2 mm pyrite rich alteration halos.

VEINS: Common 0.1-1.2 mm veins of chlorite, pyrite and minor anhydrite and quartz.

UNIT: 55B

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric cryptocrystalline basaltic dike.
PIECES: 3-18 (igneous description based on Piece 14)

CONTACTS: Altered and brecciated chilled margin in Pieces 3 and 4.

COLOR: Black (2.5/1) for the chilled margin and Very dark gray (3/1) for the inner part.

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 0.5 0.2 Subhedral
Olivine: 0.5 1.2 0.7 Euhedral; completely altered to saponite

and sulfides
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular. A few irregular vesicles filled with secondary minerals in Piece 14.

ALTERATION: Dark gray and minor dark green slightly altered basalt with common 0.1-2 mm light green
alteration halos.

VEINS: Common 0.1-1.5 mm veins of chlorite, pyrite and minor quartz and anhydrite

ADDITIONAL COMMENTS: Contacts with host rock in Pieces 3 and 4 are marked by a brecciated vein
containing altered chilled clasts cemented with secondary minerals. Contacts with another dike in Pieces
6, 8, and 13. The outer part of the chilled margin of the dike is altered to greenish/white secondary
minerals. Only Piece 14 contains phenocrysts. In larger grained cryptocrystalline pieces, thin microlites of
plagioclase form radiating aggregates.
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309-1256D-157R-2 (Section top : 1195.7 mbsf)

Volcanic Rock

| UNIT: 55A
* | ROCK NAME: Aphyric cryptocrystalline basalt
| SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.

| PIECES: 1-13 (igneous description based on Piece 4)

* | CONTACTS: None

C COLOR: Very dark gray (3/1)

GROUNDMASS: Cryptocrystalline

| VESICLES: Non-vesicular

| ALTERATION: Pieces 1-3: Dark gray slightly altered basalt. Pieces 4-13: Dark gray and dark green

moderately altered basalt with common 0.5-2 mm simple and composite dark/light gray/green alteration

| halos. Rare 0.3-2 mm pyrite rich alteration halos in Pieces 22 and 23.
| VEINS: Very common 0.1-5 mm veins of chlorite, pyrite, quartz and minor anhydrite.
{ STRUCTURE: Moderate to high fracturity

| ADDITIONAL COMMENTS: Grain size slightly increases towards the bottom of the section. Pieces 7 and
| 9a are brecciated pieces consisting of angular to subangular microcrystalline basaltic clasts (2-6 mm),

cemented by sulfides and other secondary minerals.
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309-1256D-158R-1 (Section top : 1199.0 mbsf)
Volcanic Rock
UNIT: 55A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-17 (igneous description based on Piece 17)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray and minor dark green moderately altered basalt with rare 3.0 mm composite
dark/light green gray alteration halos.

VEINS: Several 0.1-3.0 mm veins of chlorite, quartz and pyrite

STRUCTURE: Slight fracturing
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309-1256D-159R-1 (Section top : 1203.8 mbsf)

Volcanic Rock
UNIT: 55A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-15 (igneous description based on Piece 1)
CONTACTS:

Upper: none

Lower: not recovered (just textural change at beginning of Unit 56A)
COLOR: Dark gray (4/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Pieces 1-11: dark gray and dark green moderately altered basalt with amygdales of
chlorite, calcium carbonate, pyrite and quartz, and light gray and dark green alteration halos around
amygdales. Pieces 12-15: dark gray moderately altered basalt with one 0.1 mm dark gray alteration halo

VEINS: Several 0.1-0.2 mm veins of chlorite, pyrite, anhydrite and quartz

STRUCTURE: Slight to moderate fracturing; evenly distributed, mostly related to the cooling of lava.
Incipient brecciation in Piece 12.

ADDITIONAL COMMENTS: Sulfide + quartz and calcium carbonate veins in Pieces 8, 9, 10a and b.
Alteration patches in Pieces 10b and 11b. Plagioclase crystals (fibrous, dendritic) are more coarse around
the patches.
UNIT: 56A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 16-17 (igneous description based on Piece 17)
CONTACTS:
Upper: not recovered (textural change)

Lower: none

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Clinopyroxene: 0.1 0.1 0.1 0.1 Subhedral

GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray and dark green moderately altered basalt with green alteration patches with one
0.1-0.4 mm composite dark/light gray/green alteration halo

VEINS: Several 0.1-0.2 mm veins of chlorite, pyrite, anhydrite and quartz
STRUCTURE: Slight fracturing.

ADDITIONAL COMMENTS: Small (<0.1 mm) clinopyroxene microphenocrysts throughout Piece 17. Thick
alteration layer (2 cm) cuts across Piece 17.
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309-1256D-160R-1 (Section top : 1208.6 mbsf)
Volcanic Rock
UNIT: 56A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-12 (igneous description based on Piece 4)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.8 1 0.2 0.3 Subhedral, fractured
Clinopyroxene: 0.1 0.6 0.6 0.6 Euhedral

GROUNDMASS: Cryptocrystalline

VESICLES: Generally non-vesicular. Irrregular vesicules (2x6 mm) in Piece 11a.

ALTERATION: Dark gray and dark green moderately altered basalt with rare 0.2-0.6 mm thick light green
or composite dark/light gray/green alteration halos. Abundant amygdales of quartz and chlorite and light
green associated alteration halos.

VEINS: Several 0.1-0.3 (and one 1.5) mm veins of chlorite, quartz and minor pyrite and anhydrite.
STRUCTURE: Slight fracturing; evenly distributed.

ADDITIONAL COMMENTS: Some plagioclase phenocrysts are elongated. Plagioclase phenocrysts can

form glomeroporphyritic texture. Sulfides disseminated in the groundmass. Some alteration patches in
Pieces 10c and 11a.

Proc. IODP | Volume 309/312

146



Site 1256 core descriptions Visual core descriptions

Core Photo
0
2
[0} °
= =] =] —
[} =
o g n 5 L =
5 T 2 5 = ¢ E¢ 5§ Se X §
=z [0] < o c = S5 8 =] (7] =
Q c s 2 2 B © a 2 c @ag £ ©
o 3 2 £ £ 2 28 ®m 2 §c © 2 309-1256D-160R-2 (Section top : 1210.1 mbsf)
cm (%) O w I » = & o 0= O <
0] L *.*| Volcanic Rock
11 [+ +| UNIT: 56A
B b [« "«| ROCK NAME: Aphyric cryptocrystalline basalt
10 [« .| SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
i . .| PIECES: 1-6 (igneous description based on Piece 1a)
{2 < 2| conTacTs: None
— 56A a L . . . :
cX .« .
13 t « | COLOR: Very dark gray (3/1)
20 — L *.°| PHENOCRYSTS: % Grain Size (mm):
4 le.* Mode Max Min Avg.  Shape/Habit
15 [+ | Plagioclase: 05 07 02 05  Euhedral
16 l.*.| GROUNDMASS: Cryptocrystalline
30 k- | VESICLES: Non-vesicular
| ALTERATION: Dark gray and dark green moderately altered basalt
b VEINS: Several 0.1-0.2 mm veins of chlorite, quartz and pyrite
7 STRUCTURE: Slight fracturing
40 —
i ADDITIONAL COMMENTS: Plagioclase phenocrysts form glomeroporphyritic texture. One olivine
phenocryst in Piece 1a, completely replaced by saponite and sulfides. Some sulfides disseminated in the
n groundmass.
50 —
60 —
70 7
80
90 —
100 —
110 —
120 —
130 —
140 —
150 —

Proc. IODP | Volume 309/312 147

y N
w



Site 1256 core descriptions Visual core descriptions

Core Photo

o
o)
€
=)
pzd
[0]
(&)
@
cm oo
0
11
72
10 —
| 3a
7 3b
14
20
15
16
17
30
78
40 — 92
50 | 9
—~10a
60 —
110b
70 11
112
713
80 —
414
115
90 1 16
417
100 —{ 18
119
110 - 20
421a
120 —
J21b
130 —|
:22
140 — 23
| 24
725
150 —

Scanned Image

Orientation

Shipboard Studies

Lith. Unit

Structure

Structural
Measurement

Glass

Phenocrysts

Constituent
Minerals

Grain Size

Alteration

PP

56A

56
A/B

56
A/B

56B

%o

54

Vh

Qo

fe1%)

CX

px

CX

309-1256D-161R-1 (Section top : 1210.2 mbsf)
Volcanic Rock
UNIT: 56A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-11 (igneous description based on Piece 10b)
CONTACTS: Contacts with dike (Subunit 56B), chilled margins in Pieces 10 and 11

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.8 0.3 0.5 Euhedral-subhedral
Olivine: 0.1 15 0.8 1 Euhedral, completely replaced by

saponite
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray and dark green moderately altered basalt
VEINS: Several 0.1-1 mm veins of chlorite and minor quartz and pyrite
STRUCTURE: High fracturing; evenly distributed. Multiple dike contacts.

ADDITIONAL COMMENTS: Contacts between dike and host rock are sharp in Pieces 10 and 11.

UNIT: 56B

ROCK NAME: Sparsely clinopyroxene-olivine-plagioclase phyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Sparsely phyric cryptocrystalline basaltic dike.

PIECES: 10-25 (igneous description based on Piece 10b)

CONTACTS: Contacts with the host rock (Subunit 56A), chilled margins in Pieces 10 and 11

COLOR: Dark gray (4/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 1 0.4 0.2 0.3 Euhedral-subhedral
Olivine: 0.2 0.5 0.3 0.4 Euhedral, completely replaced by
saponite
Clinopyroxene: 0.1 0.3 0.1 0.3 Subhedral

GROUNDMASS: Cryptocrystalline
VESICLES: Generally non-vesicular. Some irregular vesicles (0.2-1.0 mm)

ALTERATION: Dark gray slightly altered basalt and dark gray/ dark green moderately altered basalt clasts
of breccia with common 0.1-3 mm simple or composite dark/light gray/green alteration halos in Pieces
10-25.

VEINS: Very common 0.1-1 mm veins of chlorite and minor quartz and pyrite at the contact between dike
and host rock.

STRUCTURE: High fracturing; evenly distributed. Multiple dike intrusions.

ADDITIONAL COMMENTS: When the two side of the dike are recovered in Piece 11, the dike is narrow
(2.4 to 2.7 cm). Phenocrysts and vesicles are concentrated in the central part of the dike and oriented
parallel to the chilled margin. The phenocrysts form glomeroporphyritic texture. Some parts (Pieces 11, 20,
21-23) of the dike are brecciated. The breccias consist of subangular cryptocrystalline basaltic clasts
(0.2-2.4 cm) cemented by altered glass and secondary minerals.
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309-1256D-161R-2 (Section top : 1211.7 mbsf)

Volcanic Rock
UNIT: 56B
ROCK NAME: Sparsely olivine-clinopyroxene-plagioclase phyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Sparsely phyric cryptocrystalline basaltic complex brecciated
dikes.

PIECES: 1-6 (igneous descriptions based on Piece 4)
CONTACTS: None
COLOR: Dark gray (4/1) for the inner part and gray (5/1) for the outer part of the clasts.

PHENOCRYSTS: % Grain Size (mm):

Mode Max Min Avg. Shape/Habit
Plagioclase: 1.0 05 01 0.3 Euhedral. Some altered to
yellowish minerals.
Clinopyroxene: 0.5 05 03 0.3 Euhedral
Olivine: 0.2 08 0.6 0.6 Euhedral. Completely replaced

by saponite.

GROUNDMASS: Glassy to cryptocrystalline
VESICLES: Generally non-vesicular. Some irregular vesicles filled with saponite (1.0-2.0 mm).

ALTERATION: Dark gray slightly altered basalt and dark gray and dark green moderately
altered basalt clasts of breccia with common 0.1-6.0 mm or composite dark/light gray/green
alteration halos.

VEINS: Several 0.1-5.0 mm veins of chlorite and minor quartz and pyrite.
STRUCTURE: High-fracturing; evenly distributed. Fracturing is associated with dike intrusion.

ADDITIONAL COMMENTS: All pieces are breccia with dike clasts. The clasts are angular
(0.1-2.0 cm) and made of sparsely phyric spherulitic basalt cemented by altered glass,
saponite, and white minerals. Pieces 1 and 4 are less fractured and exhibit dike contacts. In
these pieces, the host rock is more glassy (spherulitic) compared to the rock forming Subunit
56A and the entire section is thought to be a complex dike zone, with multiple intrusions. Piece
4 contains a thin dike (2.5 cm) with sharp contacts on each side. The host rock is also spheru-
litic and contains phenocrysts of plagioclase and clinopyroxene, concentrated along the
contact and oriented perpendicular to it. In the dike, the vesicles and phenocrysts form a layer
located in the central part of the dike and parallel to the contact. In the outer part of the dike,
acicular microlites of plagioclase are oriented parallel to the contact. This area also contains
clusters of microphenocrysts of plagioclase and clinopyroxene. The same features are
observed in Piece 1. In this piece, a small angular fragment (0.4 x 0.3 cm) of the host rock is
found at the boundary of the chilled margin of the dike within the more crystalized inner part. In
Piece 5b, a large aggregate (0.8 cm) of olivine phenocryst is present.
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309-1256D-162R-1 (Section top : 1213.4 mbsf)
Volcanic Rock
UNIT: 56A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-8 (igneous description based on Piece 1)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray and dark green moderately altered basalt with several 2-7 mm simple or
composite dark/light gray/green alteration halos

VEINS: Several 0.1-15 mm veins of chlorite, quartz, anhydrite and minor pyrite

STRUCTURE: Slight fracturing

UNIT: 57A

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 9-16 (igneous description based on Piece 13)

CONTACTS: Upper: not recovered (textural change)
Lower: none

COLOR: Dark greenish gray (5GY4/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.8 0.1 0.3 Euhedral to subhedral, altered

GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray and dark green moderately altered basalt with several 0.2-10 mm light green or
light gray alteration halos

VEINS: Very common 0.1-1.0 mm veins of chlorite, quartz, anhydrite and minor pyrite
STRUCTURE: Moderate fracturing; evenly distributed

ADDITIONAL COMMENTS: Plagioclase phenocrysts form clusters. Increase of the grain size from the
right side of Piece 13 to the inner part: microlites become larger and more abundant.
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309-1256D-162R-2 (Section top : 1214.8 mbsf)
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*| UNIT: 57A

ROCK NAME: Aphyric microcrystalline basalt

2
<
>

".*.| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
".*.| PIECES: 1-11 (igneous description based on Piece 8)

+ | CONTACTS: None

» « | COLOR: Dark greenish gray (5G4/1)

L °.° | GROUNDMASS: Microcrystalline

*.*| VESICLES: Non-vesicular

« «| ALTERATION: Dark green and dark gray moderately altered basalt with several 0.2-2.8 mm simple or
« «| composite dark/light gray/green alteration halos. Amygdales of chlorite.

. .| VEINS: Common 0.1-0.5 mm veins of chlorite and minor pyrite, quartz and anhydrite
" .*.| STRUCTURE: Slight fracturing; evenly distributed

3a A L*."| ADDITIONAL COMMENTS: Irregular fine-grained patches (2-5 mm) are present throughout the section.
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309-1256D-162R-3 (Section top : 1216.3 mbsf)
Volcanic Rock
UNIT: 57A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-4 (igneous description based on Piece 2)

CONTACTS: Upper: none
Lower: not recovered (breccia at the beginning of Subunit 57B)

COLOR: Dark gray (4/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.1 1.0 0.5 0.8 Subhedral

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray and dark green moderately altered basalt

VEINS: Common 0.1-0.8 mm veins of chlorite and minor pyrite, quartz and anhydrite
STRUCTURE: Slight fracturing; nearly vertical veins

ADDITIONAL COMMENTS: Fine-grained patches (3-5 mm) are present in all pieces.

UNIT: 57B

ROCK NAME: Aphyric cryptocrystalline basalt

. | SUMMARY DESCRIPTION: Aphyric cryptocrystalline basaltic dike.

PIECES: 5-10 (igneous description based on Piece 6)

CONTACTS: Upper: breccia
Lower: not recovered

COLOR: Dark greenish gray (5G4/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.1 1.0 0.5 0.8 Euhedral-subhedral, completely altered

to saponite.
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
ALTERATION: Piece 5: Clast of dark gray slightly altered basalt with dark gray alteration halo.
Piece 6-10: Dark green and dark gray moderately altered basalt with common 0.3-3 mm simple and
composite dark/light gray/green alteration halos.
VEINS: Common 0.1-0.6 mm veins of chlorite, pyrite and minor quartz and anhydrite
STRUCTURE: Slight to moderate fracturing; evenly distributed
ADDITIONAL COMMENTS: Pieces 5 and 6 are breccia consisting of angular glassy to cryptocrystalline

basaltic clasts (0.2-3 mm) cemented by altered glass and chlorite, quartz, and anhydrite. Irregular finer
grained cryptocrystalline patches are present in Pieces 6 and 9.
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309-1256D-163R-1 (Section top : 1218.2mbsf)
Volcanic Rock
UNIT: 57A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-15 (igneous description based on Piece 4c)
CONTACTS: None. An intrusive contact in Piece 14.
COLOR: Dark greenish gray (5G4/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark green and dark gray moderately altered basalt. Dark green alteration patch around
amygdale of quartz in Piece 14.

VEINS: Common 0.1-1 mm veins of chlorite, pyrite, anhydrite and minor quartz
STRUCTURE: Moderate fracturing; evenly distributed. Set of parallel, nearly vertical veins in Piece 8c.
ADDITIONAL COMMENTS: In Piece 14, the massive basalt is intruded by a cryptocrystalline lobate dike.

The chilled margin of the dike is brecciated (0.5- 3 mm clasts). Some glassy clasts are now included in the
host rock.
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309-1256D-163R-2 (Section top : 1219.7 mbsf)
Volcanic Rock
UNIT: 57A
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 3, 4, 10-19 (igneous description based on Piece 12)

CONTACTS: Upper: none
Lower: not recovered, contact with a dike (Subunit 57C) in Piece 4.

COLOR: Dark greenish gray (5G4/1)

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.4 0.2 0.3 Euhedral
Olivine: 0.1 1.2 0.8 1.0 Euhedral-subhedral

GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Dark green and dark gray moderately altered basalt
VEINS: Common 0.1-1.5 mm veins of chlorite and minor pyrite and quartz

STRUCTURE: Moderate fracturing

UNIT: 57C

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric cryptocrystalline basaltic dike.
PIECES: 1, 2, 4-9 (igneous description based on Piece 4)

CONTACTS: Contact with the host rock (Subunit 57A) in Piece 4.

PHENOCRYSTS: % Grain Size (mm):

Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.5 0.2 0.3 Euhedral-subhedral
Olivine: 0.1 0.5 0.2 0.3 Euhedral

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with several 0.1-2 mm light green alteration halos.

VEINS: Several 0.1-0.5 mm veins of chlorite and minor pyrite.

STRUCTURE: Moderate fracturing. Folded igneous layering in Piece 5.

ADDITIONAL COMMENTS: The contact with host rock in Piece 4 is sharp. A chilled margin (1.0-1.2 cm) is

present along the contact. Spherulitic zones and patches are distributed in the inner part. Chilled margins
are also observed in Pieces 5 and 6.
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i f.*.| PIECES: 1-15 (igneous description based on Piece 8b)
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309-1256D-164R-1 (Section top : 1223.0 mbsf)
Volcanic Rock
UNIT: 58
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-14 (igneous description based on Piece 2a)
CONTACTS: None
COLOR: Dark greenish gray (5G4/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Pieces 1-5: Dark gray and green moderatly altered basalt with amygdales of chlorite.
Pieces 6-14: Dark gray slightly altered basalt with amygdales of chlorite.

VEINS: Rare 0.1 mm veins of chlorite and quartz
STRUCTURE: Slight fracturing; evenly distrubted.

ADDITIONAL COMMENTS: Some sulfides disseminated in the groundmass
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309-1256D-164R-2 (Section top : 1224.5 mbsf)
Volcanic Rock
UNIT: 58
ROCK NAME: Sparsely olivine-plagioclase phyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive sparsely phyric cryptocrystalline basalt.
PIECES: 1-8 (igneous description based on Piece 7)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.8 0.6 0.3 0.5 Euhedral-subhedral
Olivine: 0.2 1.0 0.5 0.8 Euhedral-subhedral, completely altered

to saponite
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular
ALTERATION: Pieces 1-8: Dark gray slightly altered basalt with amygdales of chlorite and pyrite.
VEINS: Rare 0.1 mm veins of chlorite, quartz and minor pyrite
STRUCTURE: Slight fracturing
ADDITIONAL COMMENTS: Some phenocrysts form glomerocrysts. Only Piece 7 is sparsely phyric. All
other Pieces are aphyric.
UNIT: 59
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 9-21 (igneous description based on Piece 19)

CONTACTS: Upper: not recovered
Lower: none

COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray and dark green moderately altered basalt with green alteration patches.
Amygdales of chlorite and pyrite.

VEINS: Rare 0.1-0.2 mm veins of chlorite and minor quartz, pyrite and anhydrite.

STRUCTURE: Moderate fracturing; evenly distributed. Cooling-related veins in Piece 11.
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| *.*| Volcanic Rock
[+ +| unIT: 59
& Vh L-.-
« «| ROCK NAME: Aphyric microcrystalline basalt
59 a UX I, °.| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
,& .*.| PIECES: 1 and 2 (igneous description based on Piece 1a)
3 . CONTACTS: Upper: none
N Lower: not recovered
'& . " | COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Pieces 1,2: Dark gray and dark green moderately altered basalt
60A a Cx . VEINS: Rare 0.1 mm veins of chlorite and minor pyrite
STRUCTURE: Slight fracturing
UNIT: 60A
,&' Vh . " | ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt
PIECES: 3-7 (igneous description based on Piece 3)
] CONTACTS: Upper: not recovered
i Lower: none
50 COLOR: Black (2.5/1)
4 PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
i Plagioclase: 0.3 0.3 0.1 0.2 Euhedral
60
- GROUNDMASS: Cryptocrystalline
T VESICLES: Non-vesicular
i ALTERATION: Dark gray slightly altered basalt
70 — VEINS: Rare 0.1 mm veins of chlorite and minor pyrite
b STRUCTURE: Slight fracturing; nearly vertical veins.
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309-1256D-165R-1 (Section top : 1227.8 mbsf)

| Volcanic Rock

| UNIT: 60A

: ROCK NAME: Aphyric microcrystalline basalt

" SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
| PIECES: 1-6 (igneous description based on Piece 6a)

. CONTACTS: None

C COLOR: Greenish gray (5BG5/1)

| GROUNDMASS: Microcrystalline

VESICLES: Non-vesicular

ALTERATION: Pieces 1-4: Dark gray slightly altered basalt with one 7 mm light gray alteration halo in
Piece 1. Pieces 5-6: Dark gray and dark green moderately altered basalt with amygdales of chlorite, pyrite
and quartz, and dark green surrounded by light green highly altered patch.

VEINS: Several 0.1-1.4 mm veins of chlorite, pyrite and minor quartz and anhydrite
STRUCTURE: Moderate fracturing; evenly distributed. Alteration patches around veins in Piece 6.
ADDITIONAL COMMENTS: A xenolith of microcrystalline basalt in Piece 3 (11 mm). Contact between the

xenolith and the host rock is sharp. Fine-grained patches observed in some pieces. Pieces 1-4 are
cryptocrystalline.
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« «| ROCK NAME: Aphyric microcrystalline basalt
10 | 1a "« .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i d : . : PIECES: 1-2 (igneous description based on Piece 1)
TSB Vh "Lt
b & *.*.| CONTACTS: None
| . *."| COLOR: Greenish gray (5BG5/1)
20 — L °.°| GROUNDMASS: Microcrystalline
1 [+ +| VESICLES: Non-vesicular
i & Vh [.".| ALTERATION: Dark gray and dark green moderately altered basalt with rare 0.1-0.4 mm simple or
"+ " +| composite dark/light gray/green alteration halos. Amygdales of chlorite, quartz and pyrite, and dark green
- ".*.| surrounded by light green highly altered patch.
30 1b " *.| VEINS: Several 0.1-1.4 mm veins of chlorite, pyrite and minor quartz and anhydrite
| . . STRUCTURE: Moderate fracturing; evenly distributed. Stepped vein in Piece 1b. Drilling-induced joint in
> + | Piece 1c.
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| . "."| ADDITIONAL COMMENTS: Fine-grained patches thoughout the section.
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Site 1256 core descriptions Visual core descriptions
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cm g (%) O w IJ »® W= 6 o 0= 6 <
077 [ -.*] Volcanic Rock
J1e 60A| 5~ | Vh [+ unIT: 60A
7 [« «| ROCK NAME: Aphyric cryptocrystalline basalt
10 px . .| SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
1b ..
i .°.| PIECES: 1-18 (igneous description based on Piece 7)
T r . CONTACTS: None. Contacts with dike (Subunit 60B) in Pieces 2-4, 6, 10 and 11
| Xx Vh b : . : COLOR: Dark gray (4/1)
20 - ".*| GROUNDMASS: Cryptocrystalline
7 ] E/OB . *| VESICLES: Non-vesicular
15 )’3 IC -"«| ALTERATION: Dark gray and dark green moderately altered basalt with rare 1 mm dark green alteration
‘.| halos.
. Vh .
>§< - *.| VEINS: Several 0.1-0.3 mm veins of chlorite and minor pyrite, quartz and anhydrite
30
1 3a J 60 . STRUCTURE: High fracturing; evenly distributed. Nearly vertical veins near the chilled contacts.
) 3b A/B )’3 e ADDITIONAL COMMENTS: Sharp to irregular dike contact. Pieces 12-17 are microcrystalline.
1 % | Vh .
40 — ')rl((sF:{gD 60 ~+7| unIT: 608
™ A/B )’3 K ROCK NAME: Aphyri i
1 ap ... : Aphyric cryptocrystalline basalt
Jac & Vh *"+| SUMMARY DESCRIPTION: Aphyric cryptocrystalline basaltic dike.
7 § L «| PIECES: 2-4, 6, 10, 11 (igneous description based on Piece 2)
50 — 60A [+
B 5 « «| CONTACTS: Contacts with the host rock (Subunit 60A), with chilled margins in Pieces 2-4, 6, 10 and 11
- 6a 60 e), **.| COLOR: Dark gray (4/1)
7 6b A/B . ': GROUNDMASS: Cryptocrystalline
60 — .+"| VESICLES: Non-vesicular
b 60A *."| ALTERATION: Dark gray and dark green slightly altered basalt with several 0.2-2 mm simple or composite
47 .. "| dark/light gray/green alteration halos. Amygdales of chlorite, quartz and pyrite, and dark green surrounded
. °| by light green highly altered patch.
4 a .
i ,*| VEINS: Common 0.1-4 mm veins of chlorite, quartz, anhydrite minor pyrite.
70 — 8 ‘.| STRUCTURE: High fracturing; evenly distributed.
) *.| ADDITIONAL COMMENTS: The dike contacts are not accompanied by breccia. Dike contact in Piece 6
n **.| shows concave shape.
19 .
- T ‘ .
80 - 10 60 )’ S
AB | o~ .S
111 60 | .
4 A/B St
112 60A & | Vh .
90 — )
1 TSB “e
i PMAG oL
100 —{ 13 PP Lt
7 ICP ' :
] & Vh e
110 — .
I px -t
—4 14 .t
120 — K
415 :'
16 .
130 — S
) & | Vh ..
—4 17 .
140 — .
-4 18 .S
150 —
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Site 1256 core descriptions

Visual core descriptions

Core Photo

Piece Number
Scanned Image
Orientation
Shipboard Studies

cm

Lith. Unit

Structure

Structural
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Glass

Phenocrysts

Constituent
Minerals

Grain Size

Alteration

60A

AR

Vh

Vh

CcX

150 —

309-1256D-165R-4 (Section top : 1231.6 mbsf)
Volcanic Rock
UNIT: 60A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1

CONTACTS: Upper: none
Lower: not recovered (chilled margin in Piece 1, Core 309-1256D-165R-1)

COLOR: Very dark gray (3/1)

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt

VEINS: Common 0.1-0.3 mm veins of chlorite and minor pyrite

STRUCTURE: Two veins and one joint in Piece 1
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309-1256D-166R-1 (Section top : 1232.6 mbsf)

Volcanic Rock
UNIT: 61A
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-16 and 20-21 (igneous description based on Piece 11)
CONTACTS:

Upper: chilled margin with gradual textural change in Piece 1

Lower: none

Contacts with intrusive dike in Pieces 12, 15, 16, and 20
COLOR: Very dark gray (3/1)
GROUNDMASS: Cryptocrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with common 0.1-6 mm simple or composite dark/light
gray/green alteration halos

VEINS: Very common 0.1-1 mm veins of chlorite, pyrite and minor quartz

ADDITIONAL COMMENTS: Small areas with microcrystalline textures within the cryptocrystalline rocks

Volcanic Rock

UNIT: 61B

ROCK NAME: Aphyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Aphyric cryptocrystalline basaltic dike.

PIECES: 12, 14-20 (igneous description based on Piece 16)

CONTACTS: Contact with host rocks in Pieces 12, 15, 16, and 20

COLOR: Black (2.5/1)

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt with common 0.1-1.5 mm light green alteration halos
VEINS: Very common 0.1-2 mm veins of chlorite, pyrite and minor quartz

STRUCTURE: Moderate fracturing; evenly distributed. Vertical veins associated with dike intrusion.
ADDITIONAL COMMENTS: There are several dike(s) contacts (Unit 61B) with the host rock Unit 61A
(Pieces 12, 15, 16, and 20). Pieces 15 and 16 have multiple dike intrusions. It appears that the “host” rock
(1) was intruded by at least two dikes ( 2 and 4), possibly three (3?) dikes (see sketch below). The
cross-cutting dikes (4 and 3?) are approximately 1.0 cm thick. Both host rock and dikes have
cryptocrystalline texture, however the host rock has slightly larger grain size and small microcrystalline
areas within. The dike contacts are generally sharp. In Piece 18, the host rock (Unit 61A) is not present

and dike (4) intrudes into another dike (2), the contact is irregular (curved). Piece 19 exhibits dike margins
along the borders and an increase in grain size in the center of the dike.

13cm
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309-1256D-166R-2 (Section top : 1234.0 mbsf)

Volcanic Rock
UNIT: 61A

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.

PIECES: 1-2 (igneous description based on Piece 1)
CONTACTS: None

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg.
Plagioclase: 0.1 11 0.2 0.4

GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray slightly altered basalt

VEINS: Rare 0.1-1.8 mm veins of chlorite and pyrite

Shape/Habit

Euhedral, fractured and altered

STRUCTURE: Slight fracturing; evenly distributed. Dilational vein in Piece 2.
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Core Photo
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cm N O w I » = & o 0= O <
0] ,*.*| Volcanic Rock
. A | Vh ("« UNIT:61A
7 "."+| ROCK NAME: Aphyric microcrystalline basalt
10 "« .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
".*.| PIECES: 1-6 (igneous description based on Piece 1a)
1 | Vh -+ "| conTacTs:
| bo. Upper: none
i L.t Lower: not recovered
20 — . °.°| COLOR: Dark greenish gray (5G4/1)
1 & | vh [+ +| GROUNDMASS: Microcrystalline
: . «| VESICLES: Non-vesicular
g ".*.| ALTERATION: Dark gray and dark green moderately altered basalt with several 0.2-2.5 mm simple and
| ".°.| composite dark/light gray/green alteration halos. Amygdales of chlorite and pyrite surrounded by
30 ".°.| moderately altered light gray alteration halo.
i d . VEINS: Several 0.1-0.2 mm veins of chlorite, pyrite and minor anhydrite and quartz
B L . "| STRUCTURE: Slight to moderate fracturing; evenly distributed. Conjugate vein system in Piece 1.
7 \ L°.°| ADDITIONAL COMMENTS: Some alteration patches in Piece 2
40 — LT
- & Vh " : ¢ :
50 — (o0
60 — e
i 61A & Vh a O
70 — e
80 h fet
90 3 Vh BE
100 — L
110 — LT
i A I *
120 — [+
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150 —
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Core Photo
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309-1256D-167R-1 (Section top : 1236.4 mbsf)

Volcanic Rock

UNIT: 62

ROCK NAME: Sparsely-plagioclase phyric cryptocrystalline basalt

SUMMARY DESCRIPTION: Massive sparsely phyric cryptocrystalline basalt.

PIECES: 1-15 (igneous description based on Piece 1)

CONTACTS: Upper: not recovered
Lower: none

COLOR: Dark gray (4/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg.
Plagioclase: 1.2 0.8 0.2 0.4

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

Shape/Habit

Subhedral, completely or partially altered
to chlorite

ALTERATION: Dark gray and dark green moderately altered basalt with rare 0.1-0.2 mm dark gray

alteration halos.

VEINS: Several 0.1-0.3 mm veins of chlorite, pyrite and minor quartz

STRUCTURE: Slight fracturing; evenly distributed.

ADDITIONAL COMMENTS: Plagioclase phenocrysts form glomerocrysts. In Piece 1, some elongated
microphenocrysts of plagioclase are also observed. Pieces 2 to 15 are microcrystalline basalt. In the
microcrystalline Pieces 11-15 the phenocrysts are not observed,perhaps due to the coarser groundmass

crystals.
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309-1256D-167R-2 (Section top : 1237.5 mbsf)

Piece Number
Orientation
Shipboard Studies
Lith. Unit
Structure
Structural
Measurement
Phenocrysts
Constituent
Minerals
Grain Size

Glass

cm
0

* | Alteration

*| Volcanic Rock

~
(.

_
[

*| UNIT: 62

’
-
.

« «| ROCK NAME: Aphyric microcrystalline basalt

. .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
H41p F.*.| PIECES: 1-5 (igneous description based on Piece 1€)
P+ | CONTACTS: None

b« | COLOR: Dark greenish gray (5G4/1)

& Vh . * *| GROUNDMASS: Microcrystalline

* _*| VESICLES: Non-vesicular. One large (5 mm) vesicle in Piece 1e filled with chlorite and pyrite.

« «| ALTERATION: Dark gray and dark green moderately altered basalt with rare 0.1-0.3 mm dark gray

4 1c
« | alteration halos. Amygdales of chlorite and pyrite surrounded by light green alteration halo.

. " «.| VEINS: Common 0.1-0.4 mm veins of chlorite, pyrite and minor anhydrite and quartz
F.*.| STRUCTURE: Slight fracturing; evenly distributed.

¢ + | ADDITIONAL COMMENTS: Some greenish alteration patches

7 1d

& | vh .

1e

62 & Vh a bxoLe,

3a

73b
4 3c

& | Vh e
13d
- 4a
Vh (oo
Vh

2 R

120 —4¢

— 4d

5a
5b & Vh

5¢c

5d
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Core Photo
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cm N O w I » = & o 0= O <
0] Volcanic Rock
4 1a
B UNIT: 62
1b & | Vh
7 ROCK NAME: Sparsely clinopyroxene-plagioclase-phyric cryptocrystalline basalt
10 SUMMARY DESCRIPTION: Massive sparsely phyric cryptocrystalline basalt.
] 1c
i PIECES: 1-10 (igneous description based on Piece 8b)
B CONTACTS: Upper: none
B Lower: not recovered
12 COLOR: Very dark gray (3/1)
20 ,& Vh X
PHENOCRYSTS: % Grain Size (mm):
B A Mode Max  Min Avg. Shape/Habit
| . Plagioclase: 15 0.5 0.1 0.3 Euhedral-subhedral, some altered to
3 ’& L chlorite
Clinopyroxene: 0.5 0.3 0.1 0.1 Subhedral
30 1 4
b GROUNDMASS: Cryptocrystalline
b 5 VESICLES: Non-vesicular
| ALTERATION: Dark gray slightly altered basalt with rare 0.1 mm dark gray alteration halos. Amygdales of
62 s chlorite and pyrite.
40— 6 P
i VEINS: Several 0.1-0.3 mm veins of chlorite and minor pyrite and anhydrite
7 .
n STRUCTURE: Moderate fracturing; evenly distributed.
] ADDITIONAL COMMENTS: Phenocrysts are essentially observed in the cryptocrystalline pieces. Some
7 8a sulfides disseminated in the groundmass.
50 — .
4 PP .
& Vh .| uNIT:63
78b PMAG ' ROCK NAME: Aphyri i
: Aphyric cryptocrystalline basalt
- _Il_gg . SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
60 PIECES: 11-17 (igneous description based on Piece 17)
B . CONTACTS: Upper: breccia in Pieces 11, 12, and 14 and phenocryst decrease
ox Lower: none
49
4 COLOR: Black (2.5/1)
70 — PHENOCRYSTS: % Grain Size (mm):
110 Mode Max Min  Avg. Shape/Habit
911 §L . Plagioclase: 0.7 0.5 0.1 0.2 Subhedral, some altered to chlorite
I « GROUNDMASS: Cryptocrystalline
412 124
80 — VESICLES: Non-vesicular
113 ALTERATION: Dark gray slightly altered basalt
) ’ VEINS: Rare 0.1-0.3 mm veins of chlorite and minor quartz, anhydrite and pyrite
hap & .
1'14a 63 | " a . STRUCTURE: Moderate fracturing; evenly distributed.
90 — ADDITIONAL COMMENTS: Pieces 11, 12 and 14 are volcanic breccia with 0.2-1.5 cm large clasts. The
115§ clasts are angular or subangular and composed either of crypocrystalline basalt, some with chilled
margins, or of spherulitic glass (completely altered to anhydrite). Some sulfides disseminated in the
T groundmass.
716
100 —
117 =
110 —
120 —
130 —
140 —
150 —
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Core Photo

309-1256D-168R-1 (Section top : 1242.2 mbsf)

Scanned Image
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cm
0

« | Alteration

| Volcanic Rock

*| UNIT: 63

Vh « «| ROCK NAME: Aphyric microcrystalline basalt

S

10 - [« .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
F.*.| PIECES: 1-6 (igneous description based on Piece 2)

P+ | CONTACTS: None

t « | COLOR: Dark gray (4/1)

L °.°| GROUNDMASS: Microcrystalline

*.*| VESICLES: Non-vesicular

« «| ALTERATION: Dark gray moderately altered basalt with pyrite-rich alteration halos

« | VEINS: Several 0.1-0.2 mm veins of chlorite and minor pyrite, anhydrite and chalcopyrite

f.*.| STRUCTURE: Slight fracturing. One joint in Piece 4.

P+ | ADDITIONAL COMMENTS: Small sulfide flakes disseminated throughout the matrix

63 a px [

150 —
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Core Photo

309-1256D-168R-2 (Section top : 1243.5 mbsf)

Shipboard Studies

Piece Number
Scanned Image
QOrientation
Lith. Unit
Structure
Structural
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Phenocrysts
Constituent
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Grain Size
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* | Alteration

*| Volcanic Rock

—_
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.

*| UNIT: 63
« «[ ROCK NAME: Aphyric microcrystalline basalt

PMAG .o .
. .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.

::; : : PIECES: 1-6 (igneous description based on Piece 3c)
TSB ¢+ | CONTACTS: None

b« | COLOR: Dark gray (4/1)

°*.°| GROUNDMASS: Microcrystalline

*.*| VESICLES: Non-vesicular

« «| ALTERATION: Dark gray and dark green moderately altered basalt with one1 mm light gray alteration halo
4 1c « «| VEINS: Rare 0.1-0.3 mm veins of chlorite and minor pyrite and quartz
f.°.| STRUCTURE: Slight fracturing. Two joints in Piece 6.

P+ | ADDITIONAL COMMENTS: Small sulfide flakes disseminated throughout the matrix

63 a px P,

- 6a

6b

6¢c

150 —

Proc. IODP | Volume 309/312 1Y 170



Site 1256 core descriptions Visual core descriptions

Core Photo

309-1256D-168R-3 (Section top : 1245.0 mbsf)

Piece Number
Scanned Image
QOrientation
Shipboard Studies
Lith. Unit
Structure
Structural
Measurement
Glass
Phenocrysts
Constituent
Minerals

Grain Size

| 3

* | Alteration

© a0

| Volcanic Rock

*| UNIT: 63
Vh L.

>

ROCK NAME: Aphyric microcrystalline basalt
[« .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
& Vh F.*.| PIECES: 1-6 (igneous description based on Piece 3¢c)

P+ | CONTACTS: None

t « | COLOR: Very dark gray (3/1)
L °.°| GROUNDMASS: Microcrystalline
*.*| VESICLES: Non-vesicular

Vh « «| ALTERATION: Dark gray and dark green moderately altered basalt with one 7 mm light green alteration
*«| haloin Piece 8.

A3

. " .| VEINS: Several 0.1-0.2 mm veins of chlorite and minor pyrite and anhydrite. Three 0.2 mm pyrite veins in
r.°.| Piece3.

P+ | STRUCTURE: Slight fracturing

¢ « | ADDITIONAL COMMENTS: Small sulfide flakes disseminated throughout the section

&|sv oo

,& Vh

63 a WL

& |Vh o
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309-1256D-168R-4 (Section top : 1246.4 mbsf)
Volcanic Rock
UNIT: 63
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
PIECES: 1-10 (igneous description based on Piece10)
CONTACTS: None
COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray and dark green moderately altered basalt
VEINS: Rare 0.1-0.2 mm veins of chlorite and minor pyrite and quartz
STRUCTURE: Slight fracturing

ADDITIONAL COMMENTS: Small sulfide flakes disseminated throughout the matrix
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Core Photo
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cm (%) O w I » = & o 0= O <
0] 1 [ - .| Volcanic Rock
1 [+ +| uniT: 63
h L.
b « «| ROCK NAME: Aphyric microcrystalline basalt
10 [« .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
4 2a . .| PIECES: 1-3 (igneous description based on Piece2b)
1 b7+ "| CONTACTS: None
| L °.°| COLOR: Very dark gray (3/1)
20 — 63 a HX 1+ +| GROUNDMASS: Microcrystalline
1 /| Jd [+ +| VESICLES: Non-vesicular
12b . «| ALTERATION: Dark gray moderately altered basalt with one 1 mm dark gray alteration halo in Piece 3
b l.".| VEINS: Rare 0.1-0.3 mm veins of chlorite and minor pyrite and anhydrite
30 F+ | STRUCTURE: Slight fracturing
7 PMAG Fo'e
1 3a TSE /& Vh r.*.| ADDITIONAL COMMENTS: Small sulfide flakes disseminated throughout the matrix
i PP Fe®e
3b [«
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309-1256D-169R-1 (Section top : 1247.0 mbsf)
Volcanic Rock
UNIT: 63
ROCK NAME: Aphyric microcrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt
PIECES: 1-8 (igneous description based on Piece 1)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Very dark gray (3/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Plagioclase: 0.5 0.2 0.1 0.2 Subhedral

GROUNDMASS: Microcrystalline (Piece 1), cryptocrystalline (Pieces 2-8). Cryptocrystalline pieces have
0.5% plagioclase microphenocrysts.

VESICLES: Non-vesicular

ALTERATION: Dark gray slightly altered basalt

VEINS: Rare 0.1 mm veins of chlorite and minor quartz, pyrite and anhydrite
STRUCTURE: Slight fracturing

ADDITIONAL COMMENTS: Many flakes of sulfides disseminated in the groundmass

UNIT: 64

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt
PIECES: 9-20 (igneous description based on Piece 17)

CONTACTS: Upper: not recovered (gradual change in grain size)
Lower: none

COLOR: Very dark gray (3/1)
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular

ALTERATION: Dark gray and dark green moderately altered basalt with common 0.1-2 mm simple or
composite dark/light gray/green alteration halos

VEINS: Common 0.1-0.4 mm veins of chlorite and minor quartz, pyrite and anhydrite
STRUCTURE: High fracturing; evenly distributed

ADDITIONAL COMMENTS: Groundmass plagioclase forms up to 2 mm large branching varioles. Piece 17
shows an igneous contact with a cryptocrystalline dike. The dike material is present only in numerous
brecciated angular to subangular pieces (0.1-1 cm size), which seem to be embedded in a greenish
(chloritic) matrix. Fine fractures and alteration halos (< 5 mm) are present in the host rock along the
contact. Some linear alignment of elongated layered dike material at the contact and some very fine
“clasts” of the brecciated dike material could also point to an irregular network of alteration veins at the
contact that gives the appearance of breccia. Plagioclase microlites form variolitic texture (xenolith?).
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Site 1256 core descriptions Visual core descriptions
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07 L *. | Volcanic Rock
i A [+ | uNIT: 64
b [« " <] ROCK NAME: Aphyric microcrystalline basalt
- Vh . .
10 & [« .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
i / J .*.| PIECES: 1-4 (igneous description based on Piece 4a)
1 *+"| CONTACTS: None
| <> | Vh L*."| COLOR: Dark gray (4/1)
20 — ,é\/ Vh L *.°| PHENOCRYSTS: % Grain Size (mm):
L. Mode Max  Min Avg. Shape/Habit
| . «| Clinopyroxene: 0.5 0.5 0.2 0.4 Subhedral
- . .| GROUNDMASS: Microcrystalline
| 64 a T P
30 F.*.| VESICLES: Non-vesicular
i g : . : ALTERATION: Dark gray and dark green moderately altered basalt with rare 0.2-4.5 mm simple or
.o, composite dark/light gray/green alteration halos
i *."| VEINS: Common 0.1-0.3 mm veins of chlorite and minor anhydrite, quartz and pyrite
40 — L *.°| STRUCTURE: Slight to moderate fracturing; evenly distributed. Conjugate vein set in Piece 1.
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Core Photo

)
Q
[) °
= =2 > =
) =
o g ] & £ =
S = § © — € 2~ ®
=} o = s = ¢ C€o 2 S0 N 5
pd @ T 8 € 5 55 g £ ®
8 g S &€ 2 &t %2 g S @g £ O
@ g 2 £ £ & 22 ® 2 5 B 2 309-1256D-169R-3 (Section top : 1249.1 mbsf)
cm (%] O w O b W= O @ 0= C© <
0] 1a L *.°| Volcanic Rock
| A / [+ ] uNIT: 64
1b L . . .
B « «| ROCK NAME: Aphyric microcrystalline basalt
10 | / J [« .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
11c /1y Fo+ | PIECES: 1
1 /| F>+ | CONTACTS: None
114 L °.°| COLOR: Very dark gray (3/1)
20 — L °.°| GROUNDMASS: Microcrystalline
1 [+ VESICLES: Non-vesicular
| [« «| ALTERATION: Dark gray and dark green moderately altered basalt. Amygdales of chlorite, pyrite and
; [« «| quartz surrounded by dark patches and light gray alteration halos
4 1e F.r.
30 — .°.| VEINS: Several 0.1-0.4 mm veins of chlorite, anhydrite, quartz and minor pyrite
. b+ | STRUCTURE: Slight fracturing
] t*."| ADDITIONAL COMMENTS: Large (several cm) irregular zones of increased alteration (and grain size of
B & vh b+ "| replaced primary minerals)
40 — bot
1 o
- 64 a xoorLt,
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309-1256D-170R-1 (Section top : 1251.8 mbsf)

| Volcanic Rock
| UNIT: 64
: ROCK NAME: Aphyric microcrystalline basalt
" SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
| PIECES: 1-4 (igneous description based on Piece 1a)
K CONTACTS: None
" | COLOR: Dark gray (4/1)
| GROUNDMASS: Microcrystalline
' VESICLES: Non-vesicular

| ALTERATION: Dark gray slightly altered basalt with rare 1-12 mm simple or composite dark/light
* | gray/green alteration halos. Amygdales of chlorite surrounded by dark patches and light gray alteration

halos.

| VEINS: Several 0.1-1 mm veins of chlorite and minor pyrite, anhydrite and quartz
{ STRUCTURE: Moderate fracturing; evenly distributed

| ADDITIONAL COMMENTS: Small alteration patches are present throughout the samples and are often
| associated with pyrite.
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309-1256D-170R-2 (Section top : 1252.4 mbsf)
Volcanic Rock
UNIT: 64
ROCK NAME: Aphyric cryptocrystalline basalt
SUMMARY DESCRIPTION: Massive aphyric cryptocrystalline basalt.
PIECES: 1-11 (igneous description based on Piece 3)

CONTACTS: Upper: none
Lower: not recovered

COLOR: Very dark gray (3/1)

GROUNDMASS: Cryptocrystalline

VESICLES: Non-vesicular

ALTERATION: Pieces 1-7 have dark gray and dark green halos and are moderatley altered basalt. Pieces
8-11 have dark gray halos and are slightly altered basalt. Both types of basalt have several 0.2-1.0 mm
simple or composite dark/light gray/green halos?.

VEINS: Common 0.1-0.4 mm veins of chlorite and minor pyrite and quatrz

STRUCTURE: Moderate fracturing; evenly distributed.

ADDITIONAL COMMENTS: Piece 1 is microcrystalline. Small alteration patches are present throughout
the samples and are often associated with pyrite. Plagioclase microlites form variolitic texture (xenolith?).
Volcanic Rock

UNIT: 65

ROCK NAME: Aphyric microcrystalline basalt

SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.

PIECES: 12-14

CONTACTS: Upper: not recovered
Lower: none

COLOR: Dark gray (4/1)

PHENOCRYSTS: % Grain Size (mm):
Mode Max  Min Avg. Shape/Habit
Olivine: 0.1 0.18 0.18 0.18 Euhedral-completely altered

to saponite with small pyrite

grain and euhedral plagiclase

inside crystal.
GROUNDMASS: Microcrystalline
VESICLES: Non-vesicular
ALTERATION: Dark gray and dark green moderatly altered basalt with rare 0.1-0.8 mm light green altered
halos. Amygdales of chlorite, quartz, anhydrite surrounded by dark green patch and light green alteration
halos.
VEINS: Several 0.1-0.7 mm veins of chlorite, anhydrite, quatrz and minor pyrite.

STRUCTURE: Slight fracturing. Alteration patches display a rough preferred prientation

ADDITIONAL COMMENTS: Many alteration amygdales. Small pyrite flakes desseminated in the
groundmass.
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cm (%] O w IO O = 6 o 0= © <
0] ,*.*| Volcanic Rock
| 1a ‘ [+ +] UNIT: 65
7 "."+| ROCK NAME: Aphyric microcrystalline basalt
10 "« .| SUMMARY DESCRIPTION: Massive aphyric microcrystalline basalt.
1o -
i ".*.| PIECES: 1-3 (igneous description based on Piece 2)
. + 7+ "| CONTACTS: None
L *.°| COLOR: Dark gray (4/1)
20 — L °.°| GROUNDMASS: Microcrystalline
1 \ [+ +| VESICLES: Non-vesicular
| ".".| ALTERATION: Dark gray and dark green moderatly altered basalt with rare 0.1-0.8 mm light green altered
« «| halos. Amygdales of chlorite, quartz, anhydrite surrounded by dark green patch and light green alteration
B "+ .| halos.
30 2 ".°.| VEINS: Several 0.1-0.7 mm veins of chlorite, anhydrite, quatrz and minor pyrite
i d . STRUCTURE: Slight fracturing; alteration patches display a rough preferred orientation.
B L °."| ADDITIONAL COMMENTS: Many alteration amygdales. Small pyrite flakes desseminated in the
i L *."| groundmass.
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TS #1: 309-1256D-75R-1, 46-52 cm, Piece No: 8 Unit:27 OBSERVER:TS, CC / CL / PT, LC

ROCK NAME: Aphyric cryptocrystalline basalt

WHERE SAMPLED: Chilled margin

GRAIN SIZE: Cryptocrystalline

TEXTURE: Hypohyaline spherulitic-hypocrystalline variolitic/trachytic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0.8 0.9

Plagioclase 0.7 0.7 0.1 0.6 0.3 Euhedral-anhedral The largest crystals are resorbed and have glass inclu-
sions

Clinopyroxene 0.1 0.1 0.4 0.6 0.3 Euhedral-subhedral

Olivine 0 0.1 0.1 0.2 0.15 Euhedral-subhedral Completely replaced by saponite

GROUNDMASS 99.1

Plagioclase Subhedral, acicular-skeletal

Clinopyroxene Subhedral, fibrous

Fe-Ti oxides Subhedral-anhedral, skeletal Titanomagnetite

Glass Devitrified to spherulites

SECONDARY PERCENT _ SIZE (mm)

MINERALOGY min max. av. REPLACING / FILLING COMMENTS

Celadonite 1.5 Vesicles, interstitial areas In external gray alteration halo

Hydroschorlomite 0.01 Vesicles, interstitial areas Associated with celadonite

Iron-oxyhydroxides 0.2 Vesicles, interstitial areas In inner gray alteration halo

Chalcedony 0.3 Vesicles In the alteration halo and in the host rock

Saponite 0.4 In vesicles, and replaces plagioclase phenocrysts, In the host rock, and in the mixed alteration halo, re-

spectively

STRUCTURE :

Millimetric to centimetric modal and textural planar layering. From top to bottom, the texture is defined by one centimetric layer of coalesced subspherical spherulites grading into flattened spherulites,
two millimetric plagioclase rich-layers. One hypocrystalline layer with a slight preferred orientation of the phenocrysts, and one layer of flattened varioles with SPO plagioclase laths. Layering is locally
folded. Two mm-scale veins intersecting with T-shape MORPHOLOGY filled with iron oxhydroxide and celadonite.

COMMENTS :

1000 POINT COUNTING OF PRIMARY MINERALS. Plagioclase and clinopyroxene phenocrysts form glomerocrysts. In some part of the thin section, all the plagioclase microlites are orientated in the
same direction. Plagioclase microlites can define a igneous layering: layer with high concentration of plagioclase microlites. Small amount of pyrite are present near vein. / One 1.4 mm and one 0.2 mm
veins of iron-oxyhydroxides at rim, celadonite and chacedony at center. Mixed alteration halo adjacent to both veins; 0.8-1.5 inner green, 6-10 mm external gray.

(%)
-
(1]
—
N
%
(=)}
(o]
o
=
(1]
o
(1]
wn
fa)
=5
T
=
o
>
(%]

suo1a3s uly |




Z1€/60€ WN[OA | ddO] 20id

181

TS #2: 309-1256D-75R-1, 131-133 cm, Piece No: 20 Unit: 27 OBSERVER: JG, CC / CL
ROCK NAME: Aphyric cryptocrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Cryptocrystalline

TEXTURE: Variolitic to intersertal

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av MORPHOLOGY COMMENTS
PHENOCRYSTS 0.6 0.9

Clinopyroxene 0.5 0.5 0.2 0.5 0.4 Euhedral-subhedral

Olivine 0 0.3 0.1 0.5 0.3 Subhedral Always altered to saponite
Plagioclase 0.1 0.1 0.2 0.8 0.8 Subhedral

GROUNDMASS 99.1

Plagioclase Subhedral-skeletal

Clinopyroxene Anhedral In some parts feathery to variolitic
Fe-Ti Oxides Titanomagnetite

Glass Brownish alteration
SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 16 Vesicles. Replaces plagioclase phenocrysts Looks black
Hydroschorlomite 0.1 Vesicles Associated with saponite
STRUCTURE :

COMMENTS : Phenocrysts generally form glomerocrysts. Pipe vesicles surrounded by altered glass formed between plagioclase laths. Occurrence of sulfides.
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TS #3: 309-1256D-76R-2, 0-4 cm, Piece No: 1 Unit: 27 OBSERVER: JG, CC, TS/ CL, LG
ROCK NAME: Aphyric cryptocrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Cryptocrystalline

TEXTURE: Hypocrystalline variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av MORPHOLOGY COMMENTS
PHENOCRYSTS 0.1 0.6

Plagioclase 0.1 0.6 0.5 0.5 0.5 Euhedral

GROUNDMASS 99.9 99.4

Plagioclase 0.01 0.03 0.02 Subhedral-skeletal laths

Clinopyroxene 0.01 0.04 0.02 Subhedral-anhedral

Glass Intersertal Most glass tachylytic or altered
Fe-Ti oxides 0.005 0.008 0.01 Titanomagnetite
SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS

Saponite 4 Vesicles, interstitial

Albite 0.5 Replaces plagioclase phenocrysts

Hydroschorlomite 0.05 Vesicles Associated with saponite in vesicles
STRUCTURE :

COMMENTS : 500 POINT COUNTING FOR SECONDARY MINERALS. Some large (1-3 mm), circular and empty vesicles.
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TS #4: 309-1256D-77R-1, 112-116 cm, Piece No: 22a Unit: 28 OBSERVER: SD/CL//CC, TS/PT 2
ROCK NAME: Sparsely clinopyroxene-plagioclase glomeroporphyritic fine-grained basalt ™
WHERE SAMPLED: Flow Interior ;
GRAIN SIZE: Fine grained (%
TEXTURE: Hypohyalline, variolitic o
PRIMARY PERCENT PERCENT SIZE (mm) 8
MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS a
PHENOCRYSTS 2.7 o
Plagioclase 2 0.1 0.8 0.2 Euhedral-subhedral Glomeroporphyritic textures, resorbed a
Clinopyroxene 0.7 0.2 0.6 0.2 Euhedral-anhedral Glomeroporphyritic textures, resorbed Q
MICROPHENOCRYSTS 4.5 Er
Plagioclase 3.9 0.05 0.2 0.1 Euhedral-subhedral, sometimes dendritic Resorbed g
Clinopyroxene 0.6 0.05 0.2 0.1 Subhedral Resorbed 7
GROUNDMASS 92.8
Plagioclase 43.5 Dentritic
Clinopyroxene 2 Euhedral-subhedral
Glass 47.2 Interstitial Devitrified
Fe-Ti oxides 0.1 Euhedral-subhedral Titanomagnetite. Small grains at the variolite bound-

aries.
SECONDARY SIZE (mm)
MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS
Saponite 1.5 Vesicles, interstitial
Celadonite 0.5 Vesicles, interstitial
Fe-oxyhydroxides 0.1 Interstitial
Albite 6 Replaces plagioclase phenocrysts
Hydroschorlomite 0.05 Vesicles Associated with celadonite or saponite
STRUCTURE : Composite mm-scale vein; vein filling minerals are represented by chalcedony, iron-oxyhydroxide, and saponite from the center to the wallrocks. Chalcedony shows two different textures: blocky in

the inner part, and fibrous in the outer part.

COMMENTS : In glomerocrysts, cpx and plagioclase show subophitic texture. In plagioclase phenocrysts, secondary melt and mineral inclusions are present. /One 0.3 mm thick vein of iron-oxyhydroxides, saponite
and magnetite. One 0.5-3 mm thick vein of chalcedony. Occurrence of sulfides. POINT COUNTING FOR PRIMARY MINERALS AS PHENOCRYSTS AND IN GROUNDMASS.
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TS #5: 309-1256D-77R-2, 52-55 cm, Piece No: 8 Unit: 28 OBSERVER: CC, JG, SD/CL, LG

ROCK NAME: Sparsely clinopyroxene-plagioclase phyric cryptocrystalline basalt

WHERE SAMPLED: Chilled contact

GRAIN SIZE: Glassy to cryptocrystalline

TEXTURE: Spherulitic to hypocrystalline variolitic

PRIMARY PERCENT PERCENT SIZE (mm) MORPHOLOGY COMMENTS

MINERALOGY PRESENT ORIGINAL min. max. av,

PHENOCRYSTS 2.8 2.8

Plagioclase 1.6 1.6 0.2 0.6 0.3 Euhedral-subhedral Inclusion of small plagioclase crystals. Sometimes, re-
sorbed. Close to the upper side, intensely fracturated.
Some zoning.

Clinopyroxene 1.2 1.2 0.6 0.9 0.7 Euhedral-anhedral Sometimes, resorbed in the inner part.

MICROPHENOCRYSTS 2 2

Plagioclase 1.4 1.4 0.1 0.2 0.1 Euhedral-subhedral Sometimes resorbed.

Clinopyroxene 0.6 0.6 0.2 0.3 0.3 Euhedral-anhedral

GROUNDMASS 95.2 95.2

Plagioclase Skeletal

Clinopyroxene Dendritic or fibrous

Fe-Ti oxides Small anhedral grains At the boundaries of the spherulites.

Glass Devitrified to spherulites

SECONDARY SIZE (mm) REPLACING / FILLING COMMENTS

MINERALOGY PERCENT min. max. av.

Celadonite 1.8 Vesicles, interstitial

Albite 2.9 Partly replaces plagioclase phenocrysts

Hydroschorlomite 0.01 Vesicles Associated with celadonite

STRUCTURE :

COMMENTS :

Plagioclase and clinopyroxene phenocrysts form glomerocrysts (where clinopyroxenes partially include plagioclase crystals). Phenocrysts are oriented perpendicular to the direction of the chilled margin.
Microphenocrysts can also form such assemblages. Some irregular and empty vesicles (up to 0.2 mm). Possibly one phenocryst of olivine, being altered to glass on edge of thin section. Occurrence of

sulfides.
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TS #6: 309-1256D-78R-1, 13-15 cm, Piece No: 2a Unit: 28 OBSERVER: CC, JG, SD/LG/LC/YG 2

ROCK NAME: Sparsely clinopyroxene-plagioclase pyhric microcrystalline basalt ™

WHERE SAMPLED: Flow interior ;

GRAIN SIZE: Microcrystalline (%

TEXTURE: Hypocrystalline porphyritic variolitic o

PRIMARY PERCENT PERCENT SIZE (mm) 8

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS 3

PHENOCRYSTS 4.9 4.9 o

Plagioclase 3.6 3.6 0.1 0.5 0.2 Subhedral-anhedral All are altered and partially resorbed. Some zoning on a
boundaries 0

Clinopyroxene 1.3 1.3 0.4 0.75 0.5 Subhedral-anhedral Some are intensely fractured _g

-

MICROPHENOCRYSTS 1.3 1.3 (=]

Plagioclase 0.8 0.8 0.01 0.07 0.05 Subhedral-anhedral a

Clinopyroxene 0.5 0.5 0.03 0.15 0.09 Subhedral

GROUNDMASS 93.8 93.8

Plagioclase Subhedral-dendritic

Clinopyoxene Subhedral-fibrous

Fe-Ti oxides Small and anhedral

Glass Tachylytic and altered to brown phyllosilicates

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 12 Vesicles Olive brown

Chalcedony 0.5 Vesicles Associated with saponitre

Albite 6 Replaces plagioclase phenocrysts

Hydroschorlomite 0.01 Vesicles Associated with saponitre

STRUCTURE :

COMMENTS : Plagioclase and clinopyroxene phenocrysts form glomerocrysts characterized by sub-ophitic relationships. Phenocrysts show a preferential orientation. Occurrence of sulfides.
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TS #7: 309-1256D-78R-3, 11-14 cm, Piece No: 2 Unit: 29A OBSERVER: SD, TS/CL//PT

ROCK NAME:

Aphyric microcrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcrystalline

TEXTURE: Hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS
PHENOCRYSTS 0 0

MICROPHENOCRYSTS 0.5 0.5

Plagioclase 0.4 0.4 0.1 0.2 0.2 Euhedral-anhedral

Clinopyroxene 0.1 0.1 0.16 0.16 0.16 Euhedral

GROUNDMASS 99.5 99.5

Plagioclase Subhedral-skeletal

Clinopyroxene Anhedral-Fibrous

Fe-Ti oxides Small grains Titanomagnetite
Glass Tachylytic
SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS
Celadonite 2 Vesicles

Chalcedony 0.5 Vesicles

Hydroschorlomite 0.05 Vesicles Associated with celadonite

STRUCTURE :

Vein filled with clasts of the host rock, cemented by alteration minerals. Clasts are 1 mm, have angular shape and are pervasively altered with respect to host rock. Clasts are cemented by brown saponite,
chalcedony, celadonite, green phyllosilicate. Celadonite and saponite have a fibrous texture. Chalcedony has both spherulitic and blocky texture.

COMMENTS :

Plagioclase and clinopyroxene glomeromicrocrysts, large vein composed of, celadonite, chalcedony and saponite. Smaller vein filled with Fe-Ti oxide mineral grains. / One 4 mm thick breccia-vein: ele-
ments are basaltic angular pieces and cement is composed by (in order of crystallisation) chalcedony, olive brown saponite, celadonite and unidentified pleocroic green phyllosilicate. One 2 mm thick
mixed alteration halo (inner grey and outer iron-oxides and iron-hydroxides rich orange brown) adjacent to this vein.The description in the table above refers to the host rock. In the outer orange brown
halo, vesicles and interstitial voids are filled by iron oxyhydroxides. Occurrence of sulfides.
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TS #8: 309-1256D-78R-3, 22-25 cm, Piece No: 3 Unit: 29A OBSERVER: SD/TS/CL, CSD/ PT

ROCK NAME:

Aphyric cryptocrystalline basalt

WHERE SAMPLED: Flow top/chill margin

GRAIN SIZE: Cryptocrystalline

TEXTURE: Hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS
PHENOCRYSTS 0 0

MICROPHENOCRYSTS 1 1

Plagioclase 1 1 0.05 0.2 0.07 Euhedral-subhedral

GROUNDMASS 99 99

Plagioclase 0.1 0.15 0.14 Euhedral-skeletal

Clinopyroxene 0.01 0.01 0.01 Anhedral-fibrous

Glass Devitrified. Some slightly altered to palagonite.
Fe-Ti oxides 0.2 0.2 0.2 Euhedral

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Celadonite 0.6 vesicles, interstitial voids

Iron oxyhydroxides 0.7 vesicles, interstitial voids

Saponite 0.2 vesicles, interstitial voids

Chalcedony 0.1 vesicles, interstitial voids

Hydroschorlomite 0.01 vesicles, interstitial voids Associated with celadonite

STRUCTURE :

Vein network associated with rock brecciation. Veins are mm-sized and are filled with (from the wallrock to the vein center) chalcedony, saponite, and green phyllosilicate (mixed layered chlorite-sapo-
nite?). One vein is filled with fibrous chalcedony at the core (syntaxial) and saponite along the wallrock. Veins include submillimetric clasts of altered basalt.

COMMENTS :

Several 1-3 mm thick veins of (in order of crystallization) chalcedony, olive brown saponite, and unidentified pleocroic green phyllosilicate (probable saponite/chlorite). Several 0.2 mm thick veins of
chalcedony and saponite. Occurrence of sulfides.
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TS #9: 309-1256D-79R-2, 48-50 cm, Piece No: 7 Unit: 29A

ROCK NAME:

Aphyric microcrystalline basalt

OBSERVER: JG, TS/LG , CL/ LC, PT

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcystalline

TEXTURE: Variolitic to intergranular

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS
PHENOCRYSTS 0 0

MICROPHENOCRYSTS 0.2 0.8

Clinopyroxene 0.1 0.1 0.1 0.15 0.12 Euhedral

Plagioclase 0.1 0.7 0.1 0.2 0.12 Euhedral

GROUNDMASS 99.8

Plagioclase 44.8 Skeletal laths

Clinopyroxene 25 Subhedral-anhedral

Glass/mesostasis 0 25 Altered to brown phillosilicates (saponite)
Fe-Ti Oxides 5 Euhedral

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS
Saponite 4.2 Olivine phenocrysts, vesicles

Albite 0.6 Plagioclase phenocrysts

STRUCTURE : Millimetric patches consisting of altered glass and skeletal oxide crystals show a slight shape preferred orientation (SPO).

COMMENTS : 500 POINT COUNTING FOR SECONDARY MINERALS. Occurrence of sulfides.
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TS #10: 309-1256D-80R-1, 55-58 cm, Piece No:10 Unit: 29B OBSERVER: TS, CC/ CL// LC

ROCK NAME: Aphyric cryptocrystalline basalt

WHERE SAMPLED: Near the chilled contact

GRAIN SIZE: Cryptocrystalline

TEXTURE: Hypocrystalline, spherulitic to hyalopilitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av MORPHOLOGY COMMENTS

PHENOCRYSTS 0 0

GROUNDMASS 100 100

Glass Devitrified to spherulites

Plagioclase 0.01 0.05 0.02 Subhedral, acicular-skeletal Most crystals have swallow tail structure

Fe-Ti oxides 0.01 0.03 0.02 Small grains Titanomagnetite: concentrated at the boundary of the
spherulites

Clinopyroxene 0.005 0.005 0.005 Subhedral, fibrous Radiating from the plagioclase microlites

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Celadonite 0.8 Irregular vugs

Ceadonite/saponite 0.3 Interstitial between varioles

Fe-oxyhydroxides 0.1 Interstitial between varioles

Hydroschorlomite 0.01 Vugs Associated with celadonite

STRUCTURE :

Modal and textural layering. Layers of flattened spherulites alternate with plagioclase-rich layers where laths show a strong shape preferred orientation. Layering is locally folded.

COMMENTS :

The groundmass consists of spherulitic and hyalopilitic layers. Hyalopilitic layers are characterized by more abundant and preferentially oriented plagioclase microlites.Thickness of each layer is 0.5-1

mm. Occurrence of sulfides.
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TS #11: 309-1256D-80R-1, 103-107 cm, Piece No: 12 Unit: 29B OBSERVER: CC, SD, TS/ LG, CL
ROCK NAME: Aphyric glassy to cryptocrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Glassy to cryptocrystalline

TEXTURE: Glassy to hypohyalline, Spherulitic to variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0 0.1

Olivine 0 0.1 0.8 0.8 0.8 Euhedral Completely altered to brown saponite
GROUNDMASS 99.9

Glass Devitrified to spherulites

Plagioclase Skeletal Most crystals have swallow tail structure
SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 0.1 olivine

Iron oxyhydroxides 0.5 veins, interstitial

STRUCTURE :

COMMENTS :

Plagioclase needles often form spherulites which serve as nuclei for the devitrified glass. Occurrence of sulfides (small euhedral grains).

(%)
-
(1]
—
N
%
(=)}
(o]
o
=
(1]
o
(1]
wn
fa)
=5
T
=
o
>
(%]

suo1a3s uly |




Z1€/60€ WN[OA | ddO] 20id

L6l

TS #12: 309-1256D-80R-1, 111-115 cm, Piece No: 12C

Unit: 29B

OBSERVER: TS, CC/ CL

ROCK NAME: Aphyric cryptocrystalline basalt

WHERE SAMPLED: Near the chilled contact

GRAIN SIZE: Cryptocrystalline

TEXTURE: Hypocrystalline, Spherulitic to variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS
PHENOCRYSTS 0 0.3

Olivine 0 0.3 0.5 1 0.7 Completely altered to brown saponite
GROUNDMASS 99.7

Glass Tachylytic, altered

Plagioclase 0.01 0.03 0.02 Subhedral, acicular-skeletal Most crystals have swallow tail texture
Fe-Ti oxides 0.01 0.03 0.02 Subhedral to fibrous Titanomagnetite

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS
Saponite 0.03 Vesicles, interstitial, replaces olivine

STRUCTURE :

COMMENTS : 1000 POINT COUNTING OF PRIMARY MINERALS.
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TS #13: 309-1256D-82R-1, 80-83 cm, Piece No: 13 Unit: 29B OBSERVER: SD, TS/ CL
ROCK NAME: Aphyric cryptocrystalline basalt
WHERE SAMPLED: Below the chilled margin
GRAIN SIZE: Cryptocrystalline
TEXTURE: Hypocrystalline, variolitic
PRIMARY PERCENT PERCENT SIZE (mm)
MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS
PHENOCRYSTS
MICROPHENOCRYSTS 0.2 0.2
Clinopyroxene 0.2 0.2 0.12 0.25 0.14 Subhedral
GROUNDMASS 99.8 99.8
Glass Devitrified.
Plagioclase 0.01 0.05 0.02 Skeletal, bladed Most crystals have swallow tail texture
Fe-Ti oxides 0.01 0.02 0.02 Subhedral-anhedral
Clinopyroxnene 0.01 0.07 0.05 Anhedral
SECONDARY SIZE (mm)
MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS
Iron-oxyhydroxides 7 Vesicles, interstitial areas Particularly in the brown halo
Saponite 0.5 Vesicles, interstitial areas, replaces the core of plagio-
clase phenocrysts
Celadonite 0.05 Vesicles, interstitial areas
Chalcedony 0.05 Vesicles, interstitial areas
Hydroschorlomite 0.01 Vesicles Associated with celadonite

STRUCTURE :

COMMENTS :

Several crosscuting 0.2-1 mm veins of, from the edge to the center, celadonite/saponite, chalcedony, saponite, and green unidentified phyllosilicate same as in slides 7 and 8. Several mixed alteration

halos partially overlapping. The percentages of each mineral given above are averages determined from the total area of the thin section.
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TS #14: 309-1256D-80R-2, 109-112 cm, Piece No.: 9b Unit: 29B OBSERVER: TS, SD,CC/CL
ROCK NAME: Aphyric microcrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcrystalline

TEXTURE: Hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0.2 0.25

Plagioclase 0.2 0.2 0.1 0.1 0.1 Subhedral Laths, some slightly zoned
Clinopyroxene 0 0.05 0.15 0.2 0.2 Subhedral

GROUNDMASS 99.75 99.75

Plagioclase 0.02 0.04 0.03 Subhedral, acicular-skeletal

Clinopyroxene 0.02 0.05 0.03 Subhedral-anhedral Minor alteration to brown saponite
Glass Tachylitic, altered

Olivine 0.03 0.08 0.04 Euhedral-subhedral Completely alteration to green saponite
Fe-Ti oxides 0.02 0.05 0.04 Subhedral-fibrous Titanomagnetite

SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS

Saponite 1.5 Vesicles, interstitial areas In the host rock

Celadonite 0.8 Vesicles, interstitial areas, replaces olivine In the light grey part of the mixed halo
Iron oxyhydroxides 0.7 Vesicles, interstitial areas, replaces olivine In the brown part of the mixed halo
Albite 0.05 Very partly replaces plagioclase phenocrysts

Hydroschorlomite 0.01 Vesicles Associated with celadonite

STRUCTURE :

COMMENTS :

One 0.2 mm vein of iron-oxyhydroxides at edge and celadonite at center, with adjacent mixed (light gray, brown, light gray) alteration halo. Two 0.02 mm veins of iron-oxyhydoxides. One 0.01 mm vein

of celadonite (when in the the mixed halo) grading to saponite (when in the host rock). 1000 POINT COUNTING OF PRIMARY MINERALS. Pyrite in ground mass.

(%)
-
(1]
—
N
%
(=)}
(o]
o
=
(1]
o
(1]
wn
fa)
=5

T
=
o
>
(%]

suo1a3s uly |



Z1€/60€ WN[OA | ddO] 20id

6l

TS #15: 309-1256D-80R-3, 15-19 cm, Piece No: 3 Unit: 29B OBSERVER: CC/CL//LC, PT

ROCK NAME: Aphyric glassy to cryptocrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Glassy to cryptocrystalline

TEXTURE: Hypohyalline spherulitic to hypocrystalline hyalopilitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0.3 0.3

Clinopyroxene 0.3 0.3 0.3 0.35 0.3 Alteration to smectite in fractures.

MICROPHENOCRYSTS 0.2 0.2

Plagioclase 0.1 0.1 0.07 0.07 0.1 Euhedral Some of them are resorbed.

Clinopyroxene 0.1 0.1 0.1 0.15 0.14 Euhedral One, fresh, has small melt inclusions on the crystal
boundaries. Sometimes altered in green celadonite.

GROUNDMASS 99.5 99.5

Plagioclase Skeletal

Clinopyroxene Euhedral-fibrous Two generation of clinopyroxene microlites: euhedral
grains and fibrous laths radiating from plagioclase

Fe-Ti oxides Small euhedral grains Titanomagnetite

Glass Devitrified to spherulites in the upper part of the thin
section and altered to brown phillosilicates in the low-
er part.

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 2 Vesicles, interstitial areas

Celadonite 2 Vesicles, interstitial areas In alteration halo adjacent to veins

Iron oxyhydroxides 0.5 Vesicles, interstitial areas In alteration halo adjacent to veins

Hydroschorlomite 0.01 Vesicles Associated with celadonite

Albite 0.5 Partly replaces plagioclase phenocrysts

STRUCTURE :

Millimetric modal and textural banding defined by layers of slightly flattened variolites and glass alternating with plagioclase+clinopyroxene-rich layers. Magmatic layering is deformed by a centimetric

similar fold.

COMMENTS :

Two types of microlite assemblages are found: variolites of plagioclase and clinopyroxene dispersed in the altered glass; or layers of (sometimes preferentially oriented) microlites of plagioclase and cli-
nopyroxene. Occurrence of sulfides./ One 0.1 mm vein of iron-oxyhydroxides at the edge and celadonite at center, and one 0.1 mm iron-oxyhydroxides vein, 2 mm alteration halos adjacent to both these

veins. Several saponite 0.05 mm veins.
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TS #16: 309-1256D-84R-1, 3-7 cm, Piece No: 1 Unit: 29B OBSERVER: TS, SD/ LG/ LC

ROCK NAME:

Aphyric cryptocrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Cryptocrystalline

TEXTURE: Hypohyalline-hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0.2 0.5

Plagioclase 0.2 0.3 0.1 0.3 0.2 Euhedral-subhedral Partially replaced by brown saponite
Olivine 0 0.2 0.1 0.2 0.15 Euhedral-subhedral Alteration to brown saponite
GROUNDMASS 99.5

Glass Devitrified to spherulite
Plagioclase 0.01 0.02 0.01 Subhedral-skeletal

Clinopyroxene 0.01 0.05 0.02 Subhedral-dendritic Minor alteration to brown saponite
Fe-Ti oxides 0.001 0.01 0.008 Subhedral-fibrous Titanomagnetite

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Celadonitic minerals 4 olivine, vesicles, interstitial between varioles

Albite 0.7 plagioclase

STRUCTURE :

Millimetric modal and textural banding defined by layers of variolites+interstitial altered glass alternating with plagioclase+clinopyroxene-rich layers. Plagioclase shape preferred orientation in plagio-
clase+clinopyroxene-rich layers.

COMMENTS :

500 POINT COUNTING FOR SECONDARY MINERALS. Hypocrystalline parts and hypohyalline parts form layers. In the hypohyalline layer, many plagioclase microlites are orientated in the same direc-
tion. /Two 1-2 mm thick veins of iron oxyhydroxides; one 1-8 mm thick brown halo adjacent to the vein, where olivine and plagioclase phenocrysts are altered . One 0.5 thick vein of iron oxyhydroxides
at the edge and celadonitic minerals at center. Occurrence of sulfides. 1000 POINT COUNTING OF PRIMARY MINERALS.
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TS #17: 309-1256D-84R-1, 37-40 cm, Piece No: 5 Unit: 29B OBSERVER: SD, TS/ LG, CL//PT, LC

ROCK NAME: Aphyric fine-grained basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Fine grained

TEXTURE: Hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0 0.4

Olivine 0 0.4 0.3 0.6 0.4 Subhedral Completely replaced by brown-green minerals (sapo-
nite/celadonite)

GROUNDMASS 99.6

Mesostasis 59.2 59.2

Glass 0 27.2 Most glass is tachylytic. Layer (2.5 mm) of devitrified
glass .

Plagioclase 9.2 9.2 0.01 0.05 0.03 Subhedral-anhedral, bladed to fibrous Small subophitic clusters

Clinopyroxene 3.1 3.1 0.02 0.07 0.04 Subhedral-anhedral, fibrous Small subophitic clusters

Fe-Ti oxides 0.9 0.9 Dendritic Titanomagnetite

SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av REPLACING / FILLING COMMENTS

Celadonite/saponite 1.5 Vesicle rims, interstitial

Saponite 2.6 Vesicle centers, interstitial

Chalcedony 0.5 Vesicle rims Associated with celadonite/saponite

Iron-oxyhydroxides 0.4 Groundmass Associated with celadonite/saponite

Albite 0.1 Plagioclase phenocryst

Pyrite 0.1 Vesicle rims

STRUCTURE :

preferred orientation (SPO) of plagioclase laths.

Magmatic flow-related fabric marked by the shape preferred orientation of celadonite vesicles and of patches of celadonite+opaque minerals replacing the glassy groundmass in the interstices. Local shape

COMMENTS :

500 POINT COUNTING FOR SECONDARY MINERALS. Alignment of plagioclase microlites show flow movement. Vesicles diameter ranges from 0.3 mm to 2 mm. Occurrence of sulfides.
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TS #18: 309-1256D-84R1, 55-59 cm, Piece No: 7a Unit: 29B OBSERVER: CC, LG/ CL, LC/ PT

ROCK NAME: Aphyric microcrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcrystalline

TEXTURE: Hypocrystalline variolitic to pilotaxitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS

MICROPHENOCRYSTS 0.3 0.5

Plagioclase 0.3 0.5 0.1 0.2 0.15 Subhedral One of them is partially resorbed in the inner part and
has an overgrowth more fresh part. Sometimes green-
ish alteration.

GROUNDMASS 99.5

Plagioclase 0.01 0.05 0.03 Dendritic

Clinopyroxene 0.005 0.09 0.01 Euhedral-fibrous Two generation of clinopyroxene microlites: euhedral
grains and fibrous laths radiating from plagioclase.

Fe-Ti oxides Small euhedral laths

Glass Tachylytic

SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av REPLACING / FILLING COMMENTS

Saponite 0.5 Vesicles, plagioclase phenocrysts plagioclase replacement is very partial

Albite 0.2 Plagioclase phenocryst cores

STRUCTURE :

Banding defined by textural domains; millimetric domains where plagioclase laths in flattened variolites have a strong shape preferred orientation alternate with variolitic layer with no or slight orienta-

tion of the plagioclase.

COMMENTS :

500 POINT COUNTING FOR SECONDARY MINERALS.
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TS #19: 309-1256D-84R1, 63-67 cm, Piece No: 7b Unit: 29B OBSERVER: CC, SD/ CL// LC

ROCK NAME: Aphyric microcrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcrystalline

TEXTURE: Hypocrystalline variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS

MICROPHENOCRYSTS 0.3 0.3

Plagioclase 0.3 0.3 0.15 0.2 0.2 Subhedral The center of a few crystals are partially resorbed.
Greenish saponite alteration in some crystals.

GROUNDMASS 99.7 99.7

Plagioclase Subhedral-anhedral-skeletal

Clinopyroxene Euhedral to fibrous Two generations of clinopyroxene microlites: euhedral
grains and fibrous laths radiating from plagioclase

Glass Tachylytic

SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS

Saponite 0.2 Vesicles, partly replaces plagioclase phenocrysts

Chalcedony 0.02 Vesicles

Hydroschorlomite 0.01 Vesicles Associated with saponite

Albite 0.1 Partly replaces plagioclase phenocrysts

Pyrite 0.05 Disseminated

STRUCTURE :

Textural planar domains defined by clusters of flattened and altered variolites, and by intervening darker patches of glassy mesostasis.

COMMENTS :

One 0.2 mm en echelon vein of anhydrite and minor amount of an unidentified mineral (laumonite? prehnite?). Network of discontinuous 0.5 mm vein of pyrite, with disseminated pyrite crystals in

the host-rock.
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TS #20: 309-1256D-85R-1, 72-76cm, Piece No: 1e Unit: 30 OBSERVER: JG, CC, SD/ CL /LC, PT é
ROCK NAME: Aphyric microcrystalline basalt —
WHERE SAMPLED: Igneous vein within a massive basalt unit N
GRAIN SIZE: Cryptocrystalline to microcrystalline g:
TEXTURE: Intersertal (center of vein), variolitic to intersertal (above and below) A
PRIMARY PERCENT PERCENT SIZE (mm) 2
MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS o
PHENOCRYSTS 0 0 %

\
GROUNDMASS (CENTER) E
Glass 70 70 Partially devitrified "C_!'_
Clinopyroxene 15 15 0.01 0.1 0.06 Subhedral-anhedral o
Plagioclase 10 10 0.01 0.1 0.05 Anhedral-subhedral Fractured pieces are scattered within the vein material =]
Fe-Ti oxides 5 5 v
GROUNDMASS (ABOVE
AND BELOW VEIN)
Plagioclase 50 50 0.1 0.6 0.2 Subhedral laths, skeletal
Clinopyroxene 21 21 0.1 0.5 0.2 Subhedral
Glass 25 25 Tachylitic, often replaced by saponite
Fe-Ti oxides 4 4
SECONDARY SIZE (mm)
MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS
Saponite 18 Interstitial areas, partly replaces glass and plagioclase ~ Brown or olive green
Albite 1 Partly replaces plagioclase
Hydroschorlomite 0.01 Associated, or not, with saponite
Actinolite? 0.05 Epitaxial growth from clinopyroxene Very thin (0.1 micrometer) needles

661

STRUCTURE :

1 cm thick vein characterized by a finer grain size with respect to the host rock. The vein is mostly composed of altered glass with plagioclase microlites, clinopyroxene, millimetric clast of the host rock.
The wall rock has irregular morphology and is marked by patches of altered glass. Some portions of the vein show cataclastic texture characterized by rounded clinopyroxene crystals, plagioclase crystals
locally fractured, and altered very fine grained/glassy matrix.

COMMENTS :

The macroscopic difference between the darker center of the vein and its margins results mainly from the decrease in grain size and the increased abundance of (altered) glass. The vein material often
sharply cuts off to the more coarse grained wallrock crystals. In other parts of the thin section, the transition is less linear with the vein material forming convex lobes that intrude into the wall rock.
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TS #21: 309-1256D-85R-1, 119-122 cm, Piece No: 1f Unit: 30 OBSERVER: JG/CC LG, CL /
ROCK NAME: Aphyric fine-grained basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Fine grained

TEXTURE: Holocrystalline intergranular to variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS
PHENOCRYSTS

MICROPHENOCRYSTS 1 1

Plagioclase 1 1 0.2 0.3 0.25 Subhedral, equant

GROUNDMASS 99 99

Plagioclase 50 50 0.03 0.25 0.1 Subhedral laths, skeletal

Clinopyroxene 45 45 0.04 0.3 0.15 Anhedral-subhedral Shows beginning alteration
Fe-Ti oxides 5 5 0.01 0.04 0.02 Subhedral Titanomagnetite
SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS

Saponite 0.5 Vesicles

STRUCTURE :

COMMENTS : Some irregular and elongated vesicles. Occurrence of sulfides.
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TS #22: 309-1256D-85R-2, 104-107 cm, Piece No: 2d Unit: 30 OBSERVER: CC/ CL// LC
ROCK NAME: Aphyric fine-grained basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Fine grained

TEXTURE: Holocrystalline intergranular to variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS
PHENOCRYSTS

MICROPHENOCRYSTS 0.7 0.7

Plagioclase 0.5 0.5 0.2 0.3 0.25 Subhedral

Clinopyroxene 0.2 0.2 0.25 0.35 0.3 Euhedral

GROUNDMASS 99.3 99.3

Plagioclase 31.7 31.7 0.05 0.13 0.9 Subhedral-anhedral

Clinopyroxene 9.4 9.4 0.07 0.15 0.1 Subhedral-anhedral Altered to brown-green saponite
Fe-Ti oxides 1.8 1.8 0.02 0.06 0.04 Anhedral to skeletal Titanomagnetite

Glass 5.5 55 Interstitial Devitrified

Mesostasis 50.9 50.9 Intergrowth of clinopyroxene and plagioclase
SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 0.1 Interstitial

Hydroschorlomite 0.01 Interstitial Associated with saponite
Iron-oxyhydroxides 1.5 Vesicles, interstitial areas In brown alteration halo

STRUCTURE :

Iron-oxyhydroxides and chalcedony bearing composite vein.

COMMENTS :

The two clinopyroxene microphenocrysts form a cluster. Some irregular and elongated, empty vesicles. Small colorless needles (apatite) in overprint of the main microlites./ One 1.5 mm thick vein of
iron-oxyhydroxides at rim, chalcedony at center. 1 mm thick brown alteration halo adjacent to the vein, with general orange brown staining of all the primary minerals. Numerous interstitial areas of

feldspar, titanomagnetite, and very thin needles of apatite and/or actinolite.
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TS #23: 309-1256D-85R-2, 137-140 cm, Piece No: 2g Unit: 30 OBSERVER: SD, JG, CC/ CL// LC

ROCK NAME: Aphyric fine-grained basalt

WHERE SAMPLED: Flow interior, containing alteration vein

GRAIN SIZE: Fine grained

TEXTURE: Hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0.1 0.1

Clinopyroxene 0.1 0.1 0.4 0.4 0.4 Euhedral

MICROPHENOCRYSTS 0.1 0.15

Clinopyroxene 0.1 0.1 0.23 0.3. 0.25 Euhedral-subhedral Mineral and melt inclusions. Some show many parallel
cracks

Plagioclase 0 0.05 0.21 0.21 0.21 Subhedral

GROUNDMASS 99.75

Mesostasis 66.7

Glass 14 Devitrified

Plagioclase 12.5 0.01 0.05 0.03 Subhedral-anhedral, bladed to fibrous, skeletal Miarolitic texture around alteration halo (?)

Clinopyroxene 3.8 0.02 0.07 0.04 Subhedral-anhedral, fibrous, skeletal

Fe-Ti oxides 2.8 Equant-subequant Titanomagnetite

SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS

Saponite 3 Vesicles, interstitial areas

Iron oxyhydroxides 4 Vesicles, interstitial areas Locally as general staining of the primary minerals

STRUCTURE :

Millimetric cataclastic zone. Clasts consist of fine grained subangular fragments of the host rock, relics of broken pyroxene and plagioclase crystals, and fragments of altered glass. Cement is silica and
minor iron oxydroxides. Thin veins of saponite and iron oxydroxides are present.

COMMENTS :

Up to 4 mm brecciated vein, whose cement is silica and minor iron oxydroxides. Small empty vesicles, generally spherical to irregular (0.6-0.8). Small colorless needles of apatite on most of the plagioclase

microlites.
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TS #24: 309-1256D-85R3, 77-81 cm, Piece No: 9b Unit: 31 OBSERVER: CC, TS, SD/ LG, CL é
ROCK NAME: Aphyric fine-grained basalt —
WHERE SAMPLED: Flow interior N
GRAIN SIZE: Fine grained &
TEXTURE: Hypocrystalline intersertal-intergranular to variolitic A
PRIMARY PERCENT PERCENT SIZE (mm) 2
MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS o
PHENOCRYSTS 0.6 0.6 Q.
Clinopyroxene 0.6 0.6 0.5 0.8 0.6 Euhedral Inclusion of plagioclase and clinopyroxene microlites. 8
Brownish alteration in fractures. Q
=
(=
GROUNDMASS 99.4 S
Plagioclase 16.5 20 0.2 0.3 0.25 Subhedral-anhedral ©
Clinopyroxene 4.5 4.5 0.15 0.25 0.2 Euhedral-dendritic-fibrous Altered to brown clay mineral in cracks. Some zoning
on the outer edge of the crystals.
Mesostasis 59.4
Fe-Ti oxides 1.6 1.6 Anhedral-fibrous Titanomagnetite forms clusters
Glass 0 13.9 Tachylytic
SECONDARY SIZE (mm)
MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS
Saponite/celadonite 2 Vesicles, interstitial areas
Iron oxyhydroxides 5 Vesicles, interstitial areas
Pyrite 0.1 Disseminated

STRUCTURE :

COMMENTS : 500 POINT COUNTING FOR SECONDARY MINERALS. Clinopyroxene phenocrysts form glomerocrysts. Some spherical vesicles (empty or filled with smectite). Occurrence of sulfides.
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TS #25: 309-1256D-85R-4, 43-46cm, Piece No: 2f Unit: 31 OBSERVER: TS, JG, CC/ CL

ROCK NAME: Aphyric fine-grained basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Fine grained

TEXTURE: Hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS

GROUNDMASS 96

Plagioclase 23.4 23.4 0.005 0.4 0.05 Skeletal-acicular laths Many are cut by clinopyroxene

Clinopyroxene 27 27 0.005 0.3 0.05 Anhedral-subhedral, fibrous Also elongated prisms; fresh

Mesostasis 33.1 33.1 Consiting with small plagioclase crystals

Fe-Ti oxides 1.4 1.4 0.005 0.05 0.02 Skeletal-elongated angular Titanomagnetite

Glass 0 11.1 Devitrified

VESICLES 4 4 0.6 1.2 1 Spherical Spherical vesicles are filled with saponite- some are
filled with a crescent of altered glass and recrystallized.

SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS

Saponite 6 Large vesicles, interstitial areas All large vesicles fillings are plucked out

STRUCTURE :

COMMENTS : Occurrence of sulfides (0.005-0.01 mm). 1000 POINT COUNTING OF PRIMARY MINERALS.
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TS #26: 309-1256D-85R-5, 79-82 cm, Piece No: 3b Unit: 31 OBSERVER: TS, CC, SD/ CL

ROCK NAME: Sparsely clinopyroxene-plagioclase phyric fine-grained basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Fine grained

TEXTURE: Hypocrystalline, subophitic to intergranular

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 1.6 1.6

Clinoproxene 0.8 0.8 0.8 1.2 1 Subhedral-anhedral Tabular; some zoning and resorption, glass inclusions
present in the center of two of the crystals.

Plagioclase 0.8 0.8 0.6 1.2 1 Euhedral-anhedral All have irregular margins

GROUNDMASS 97

Clinopyroxene 47.6 47.6 0.005 0.3 0.1 Anhedral-subhedral, fibrous Some elongated prisms

Plagioclase 33.4 33.4 0.005 0.2 0.1 Skeletal-acicular laths

Glass/ Mesostasis 15.2 15.2 Composed of devitrified glass, small plagioclase, cli-
nopyroxene

Fe-Ti oxides 0.8 0.8 0.005 0.08 0.05 Euhedral-skeletal-dendritic Titanomagnetite

VESICLES 0 1.4 0.4 1.2 1 Spherical Filled with brown saponite

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 5 Vesicles, interstitial areas

STRUCTURE :

COMMENTS :

Clinopyroxene phenocrysts partially enclose plagioclase laths (subophitic texture). Plagioclase and clinopyroxene microlites also show subophitic relationship but more common the clinopyroxene mi-
crolites are interstitial to the plagioclase. Some interstitial sulfides. 1000 POINT COUNTING OF PRIMARY MINERALS.
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TS #27: 309-1256D-86R-3, 14-18 cm, Piece No: 1b Unit: 31 OBSERVER: SD, CC/ LG, CL
ROCK NAME: Aphyric fine-grained basalt
WHERE SAMPLED: Flow interior
GRAIN SIZE: Fine grained
TEXTURE: Holocrystalline variolitic
PRIMARY PERCENT PERCENT SIZE (mm)
MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS
PHENOCRYSTS 0.3 0.3
Clinopyroxene 0.2 0.2 0.8 1 0.9 Subhedral Several melt inclusions present
Plagioclase 0.1 0.1 0.6 0.6 0.6 Euhderal Zoning
GROUNDMASS 99.7 99.7
Plagioclase 34.6 34.6 0.01 0.15 0.1 Euhedral-anhedral, dendritic, bladed Some zoning in larger crystals
Clinopyroxene 17 17 0.03 0.45 0.01 Subhedral-anhedral, dendritic/skeletal, fibrous Small fibrous clusters in the matrix
Glass 4.3 4.3 Altered
Fe-Ti oxides 0.5 0.5 0.01 0.02 0.02 Euhedral Equant-subequant-skeletal Titanomagnetite
Mesostasis 43.3 43.3 Interstices
SECONDARY SIZE (mm)
MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS
Saponite 1.5 Vesicles, partially replaces plagioclase and clinopyrox- Olive brown to black
ene phenocrysts
Pyrite 0.05 Disseminated
Chalcopyrite 0.02 Disseminated

STRUCTURE :

COMMENTS :

There are two generations of titanomagnetite crystals, a primary titanomagmatic euhedral crystal and a secondary anhedral crystal in the altered areas.
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TS #28: 309-1256D-86R-3, 94-97 cm, Piece No: 5 Unit: 31 OBSERVER: TS, CC/ CL é
ROCK NAME: Sparsely clinopyroxene-plagioclase phyric fine-grained basalt —
WHERE SAMPLED: Flow interior N
GRAIN SIZE: Fine grained &
TEXTURE: Hypocrystalline, Subophytic-intergranular (=doleritic) A
PRIMARY PERCENT PERCENT SIZE (mm) 2
MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS o
PHENOCRYSTS 1.2 1.2 Q.
Plagioclase 0.7 0.7 0.5 1.2 1 Subhedral-anhedral All have irregular margins 3
Clinoproxene 0.5 0.5 0.5 1 0.8 Subhedral-anhedral Tabular; some zoning and resorption. Many glass in- E

clusions are present in the inner part of two crystals. -Er
GROUNDMASS 98.8 98.8 g
Clinopyroxene 35.7 35.7 0.005 0.17 0.1 Anhedral-subhedral, fibrous Also elongated prisms. Many are cutted by plagioclase ©
Plagioclase 35.7 45.7 0.005 0.2 0.1 Skeletal-acicular laths Many are cut by clinopyroxene
Glass 13.4 13.4 Devitrified
Fe-Ti oxides 4 4 0.005 0.05 0.03 Skeletal-elongated, angular
SECONDARY SIZE (mm)
MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS
Saponite S Vesicles, interstitial areas

STRUCTURE :

COMMENTS : Plagioclase and clinopyroxene phenocrysts occur as glomerocrysts. Some of the plagioclase phenocrysts have inclusion of small plagioclase crystals. 1000 POINT COUNTING OF PRIMARY MINERALS.
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TS #29: 309-1256D-87R-1, 138-142 cm, Piece No: 8a Unit: 31 OBSERVER: SD/TS/ CL// PT, LC

ROCK NAME: Sparsely phylic fine-grained basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Fine grained

TEXTURE: Holocrystalline variolitic-spherulitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS N S

Clinopyroxene 4 4 0.2 0.8 0.6 Subhedral-anhedral Broken pieces retain original shape with smaller plagio-
clase laths radiating out.

Plagioclase 1 1 0.1 0.4 0.2 Subhedral-anhedral

GROUNDMASS 95 95

Plagioclase 15.6 15.6 0.01 0.05 0.04 Subhedral-anhedral

Clinopyroxene 5.4 5.4 0.01 0.5 0.03 Subhedral-anhedral

Mesostasis 74 74 Interstices Some Fe-Ti oxides (titanomagnetite)

SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS

Chalcedony 2 0.1 0.25 Breccia cement

Green cpx 0.01 Breccia clast

Saponite 1? Plucked out

STRUCTURE :

Irregular, 2mm-thick cataclastic zone consisting of subangular and rounded fragments of clinopyroxene and plagioclase, altered glass, opaque minerals. The matrix is made up of fine-grained chalcedony

COMMENTS :

Spherulitic clusters contain broken down clinopyroxene phenocryst with smaller plagioclase laths radiating out. All on the edges of a vein. Occurrence of sulfides. In the less brecciated part of the slide,
most of the secondary minerals have been plucked out.
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TS #30: 309-1256D-87R-2 40-43 cm, Piece No: 3b Unit: 31 OBSERVER: CC, SD/ LG, CL

ROCK NAME: Moderately clinopyroxene-phyric and vesicular fine-grained basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Fine grained

TEXTURE: Glassy to hypocrystalline intersertal porphyritic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 7.1 7.1

Clinopyroxene 7.1 7.1 0.7 1.4 0.7 Anhedral Partial to total inclusion of small laths of plagioclase.
Melt inclusions in the inner part of some of them. Al-
terations in fractures.

GROUNDMASS 73.7 73.7

Plagioclase 24.6 24.6 0.05 0.2 0.12

Fe-Ti oxides 5.7 5.7 0.05 0.1 0.05 Titanomagnetite

Glass 31.1 31.1 Interstitial Altered to brown-greenish phyllosilicates

Mesostasis 12.3 12.3 Interstitial Small plagioclase and clinopyroxene

VESICLES 19.2 19.2 0.05 10 S Spherical-irregular

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 0.5 vesicles

Chalcedony 0.1 vesicles associated with phyllosilicate amygdales

Iron oxyhydroxides 0.01 disseminated

STRUCTURE :

One irregular 0.2 mm thick vein of saponite

COMMENTS :

Clinopyroxene phenocrysts partially enclose small laths of plagioclase (similar to the laths of plagioclase in the groundmass). Perhaps the larger plagioclase crystals can be small phenocrysts. Presence of
large (up to 1cm) spherical and generally empty vesicles. The texture varies gradually toward the upper part of the thin section. In the upper part of the thin section, the texture becomes glassy and the
vesicles are smaller, more irregular and tend to coalesce. Proportions of minerals in the groundmass are calculated from the lower part. Occurrence of sulfides./ Occurence of large amygdales of probably
saponite, mostly plucked out. Presence of up to 1 mm empty veins.
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TS #31: 309-1256D-87R-2 65-69 cm, Piece No: 6 Unit: 31 OBSERVER: CC, TS/ CL

ROCK NAME: Moderately plagioclase-clinopyroxene phyric fine-grained basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Fine grained

TEXTURE: Hypocrystalline, intersertal porphyritic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 7.1 8.9

Clinopyroxene N 6.8 0.35 1.2 0.7 Anhedral Partial to total inclusion of small laths of plagioclase.
Alteration along fractures.

Plagioclase 2.1 2.1 0.35 0.95 0.5 Euhedral-subhedral Partial inclusion of small laths of plagioclase.

GROUNDMASS 81 81

Plagioclase 36.5 36.5 0.05 0.2 0.12 Subhedral-skeletal

Clinopyroxene 6.4 6.4 0.05 0.12 0.1 Subhedral-anhedral

Fe-Ti oxides 8.1 8.1 0.05 0.1 0.05 Euhedral-dendritic Titanomagnetite

Glass 1.7 1.7 Interstitial Brownish altered

Mesostasis 28.3 28.3 Interstitial Small plagioclase and clinopyroxene crystal

VESICLES 10.1 10.1 0.1 0.5 0.2 Irregular

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 12 Vesicles, interstitial Cores of large vesicles are plucked out

STRUCTURE :

COMMENTS : Clinopyroxene phenocrysts partially includes small laths of plagioclase (similar to the laths of plagioclase in the groundmass). Presence of generally irregular and empty vesicles. Occurrence of sulfides.
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TS #32: 309-1256D-88R-1 79-83 cm, Piece No: 15 Unit: 32 OBSERVER: JG, TS, SD/ LG, CL

ROCK NAME: Aphyric microcystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcrystalline

TEXTURE: Hypocrystalline, variolitic-intersertal intergranular

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS

MICROPHENOCRYSTS 0.8 0.8

Clinopyroxene 0.5 0.5 0.1 0.25 0.15 Anhedral

Plagioclase 0.3 0.3 0.05 0.15 0.1 Subhedral-anhedral

GROUNDMASS 99.2 99.2

Plagioclase 35 35 Subhedral- skeletal Cores of hollow crystalls often contain saponite

Clinopyroxene 48 48 Dendritic-fibrous

Fe-Ti oxides 12 12 Euhedral-subhedral Titanomagnetite

Glass N S Altered

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 5 Vesicles, replaces core of plagioclase phenocrysts Saponite in plagioclase cores is almost completely

plucked out

Iron oxyhydroxides 0.5 Vesicles, interstitial ares

Pyrite 1 Vesicles, interstitial areas, replaces plagioclase and cli- In halo adjacent to pyrite vein
nopyroxene

Chalcedony 0.05 Vesicles

STRUCTURE :

COMMENTS :

500 POINT COUNTING FOR SECONDARY MINERALS. Rectangular plagioclase microphenocrysts often enclose rectangular altered glass (saponite) or titanomagnetite./ Two up to 0.3 mm veins of pyrite

with a 0.2 mm thick pyrite-rich alteration halo.
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TS #33: 309-1256D-89R-1, 64-67 cm, Piece No: 13 Unit: 33A OBSERVER: TS, SD, PT, CC; CL é
ROCK NAME: Sparsely olivine-plagioclase-clinopyroxene phyric cryptocrystalline basalt —
WHERE SAMPLED: Near chilled margin N
GRAIN SIZE: Cryptocrystalline g:
TEXTURE: Hypohyaline spherulitic to hypocrystalline variolitic A
PRIMARY PERCENT PERCENT SIZE (mm) 2
MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS m
PHENOCRYSTS 1.3 1.9 Q.
Clinopyroxene 1 1 0.2 0.6 0.4 Euhedral-subhedral Some resorption 2
Plagioclase 0.3 0.9 0.2 0.5 0.4 Euhedral-subhedral E
Olivine 0 0.1 0.1 0.2 0.15 Euhedral-subhedral Completely replaced by saponite "C_!'_
GROUNDMASS 98.1 g
Clinopyroxene Anhedral, fibrous v
Plagioclase Acicular laths Some show swallow tail structure
Glass Devitrified
Fe-Ti oxides Skeletal-elongated, angular Titanomagnetite
SECONDARY SIZE (mm)
MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS
Saponite 0.3 Vesicles, amygdale rims, replaces olivine
Celadonite 0.3 Vesicles
Iron oxyhydroxides 0.4 Vesicles
Hydroschorlomite 0.01 Vesicles Associated with celadonite
Albite 1 Partly replaces plagioclase phenocrysts
Green phyllosilicate 0.3 Amygdale cores Unidentified, same as in slide 7, 8, and 13
Anhydrite 5 Amygdale core

STRUCTURE :

Modal layering consisting of alternating plagioclase-rich variolitic layers and spherulitic layers. Layers thickness ranges between < Imm to 4 mm. They are planar or slightly folded.

COMMENTS :

1000 POINT COUNTING OF PRIMARY MINERALSVariolitic texture is present as thin (0.2-1 mm) layers. Plagioclase and clinopyroxene phenocrysts occur as glomerocrysts. A few plagioclase phenocryst
in the variolitic layers. Their orientation is similar to the microlite one. Small (<0.001 mm) sulfide blebs are present. /One 2x3 mm amygdale filled with, from the rim to the center, saponite. unidentified

green phyllosilicate, anhydrite.
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TS #34: 309-1256D-92R-1, 4-7 cm, Piece No: 1 Unit: 33A OBSERVER: TS, CC/ CL// PT
ROCK NAME: Sparsely phylic microcrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcrystalline

TEXTURE: Hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0.1 1.6

Plagioclase 0.1 0.7 0.2 0.4 0.3 Euhedral-subhedral Most parts are replaced by albite
Olivine 0 0.9 0.2 0.35 0.3 Euhedral-subhedral Completely replaced by phyllosilicates
GROUNDMASS 98.4

Clinopyroxene Subhedral-anhedral, fibrous

Plagioclase Anhedral, acicular laths Some show swallow tail structure
Glass Devitrified

SECONDARY SIZE (mm)

MINERALOGY PERCENT min max. av. REPLACING / FILLING COMMENTS

Albite 2 Plagioclase phenocrysts and microphenocrysts

Saponite 3 Vesicles and irregular vugs, interstitial areas

STRUCTURE :

Local slight shape preferred orientation of plagioclase laths.

COMMENTS :

Occurrence of sulfides (0.1-0.4mm). Plagioclase phenocrysts form glomerocrysts. Plagioclase microlites tend to be oriented. 1000 POINT COUNTING OF PRIMARY MINERALS
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TS #35: 309-1256D-94R-1, 44-51cm, Piece No: 10 Unit: 33A OBSERVER: JG, CC/CL

ROCK NAME: Aphyric microcrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcrystalline

TEXTURE: Hypocrystalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS

MICROPHENOCRYSTS 0.1 0.1

Plagioclase 0.1 0.1 0.2 0.3 0.2 Subhedral

GROUNDMASS 99.9 99.9

Clinopyroxene Two generations: anhedral granular (10%), dendritic Dendritic crystals show complex, fibrous branching
(90%) around plagioclase or anhedral clinopyroxene microli-

tes

Plagioclase Subheadral, skelletal

Glass Altered

Fe-Ti oxides Titanomagnetite

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 5 Vesicles, interstitial areas; plagioclase phenocrysts
cores

STRUCTURE :

COMMENTS : One 0.6 mm thick vein of very minor saponite at the edge, and chalcedony at center. 1.2 mm thick halo adjacent to this vein.
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TS #36: 309-1256D-94R-1, 86-89 cm, Piece No: 17 Unit: 33A OBSERVER: CC, JG, CSD, TS/ CL

ROCK NAME: Sparsely olivine-plagioclase phyric microcrystalline basalt

WHERE SAMPLED: Flow interior

GRAIN SIZE: Microcrystalline to cryptocrystalline

TEXTURE: Hypocrystalline to hypohyalline, variolitic

PRIMARY PERCENT PERCENT SIZE (mm)

MINERALOGY PRESENT ORIGINAL min. max. av. MORPHOLOGY COMMENTS

PHENOCRYSTS 0.7 1.8

Plagioclase 0.7 1 0.15 0.35 0.2 Euhedral-subhedral Most are altered in the inner part and/or partially re-
sorbed on periphery or on a rim

Olivine 0 0.8 0.2 0.35 0.2 Euhedral-subhedral Completely replaced by saponite

GROUNDMASS 98.2

Clinopyroxene Subhedral, fibrous Two generation of microlites: small euhedral grains
and interstitial fibrous crystals.

Plagioclase Skeletal

Fe-Ti oxides Small, anhedral Titanomagnetite

Glass Devitrified Altered to saponite

SECONDARY SIZE (mm)

MINERALOGY PERCENT min. max. av. REPLACING / FILLING COMMENTS

Saponite 4 Vesicles, interstitial areas, completely replaces olivine Very dark to medium olive green

Hydroschorlomite 0.01 Vesicles Associated with saponite

Green phyllosilicate 0.3 Vesicles, vein Radiating fibers (almost similar to slide 7, 8, 13, and
33); chlorite/saponite?

Albite plagioclase

Chlorite? 0.02 plagioclase Small (5 micrometers) patches

Zeolite 1 plagioclase adjacent to vein

STRUCTURE :

COMMENTS :

Large (up to 1mm) sub-spherical area of cryptocrystalline groundmass (fibrous plagioclase and clino