Site U1473 core descriptions

Group

Igneous
petrology:

petrology:

Structure:

THIN SECTION LABEL ID:

Metamorphic

360-U1473A-2R-1-W 120/121-TSB-TS_1 Piece no.: #11 TSno.: 1
Summary

A medium-grained oxide gabbro with a granular texture. Plagioclase is partly recrystallized and

clinopyroxene is immed by amphibole (green and brown) and opaque oxides. Olivine probably existed in
this sample, but has been completely altered. Opaque minerals are dominated by magnetite, with very few
sulfides.

Local recrystallization of plagioclase into fine grained neoblastic aggregates displaying irregular
boundaries. Clinopyroxene is only locally recrystallized into nearly polygonal aggregates and is in places
rimmed by nearly polygonal aggregates of brown Amp. Primary and neoblastic Pl are crosscut by micro-
veins filled with brown Amp. The latter is frequently rimmed by green Amp. The background alteration is
moderate.

Isotropic magmatic texture with locally recrystallized plagioclase and clinopyroxene. Common fractures on
plagioclase, locally filled with amphibole.

Plane-polarized Cross-polarized

32906661 32906681

IGNEOUS PETROLOGY

Lithology:  olivine gabbro Observer: CL
Texture: subophitic Ave. grain size: coarse grained [345]
A medium-grained oxide gabbro with a granular texture. Plagioclase is partly recrystallized at the boundary of large grains or subgrains,
Detailed which display deformation twins. Clinopyroxene is rimmed by amphibole (green and brown) and opaque oxides. It also contain
description: abundant blebs of brown amphibole and oxides. Amphibole veins or patches can also be seen within plagioclase. Olivine probably
Pton:  oisted in this sample, but has been completely altered. Opaque minerals are interstitial and dominated by magnetite, with very few
sulfides.
. Size Size Size
Mineral Orzog/l;‘nal min. | max. | mode |Shape Habit Comments
? (mm) | (mm) | (mm)
Olivine 20 3 anhedral elongate
Plagioclase 54 10 5 subhedral tabular
Clinopyroxene 25 8 3 anhedral poikilitic
Orthopyroxene 0.2 anhedral interstitial rims around Ol
Amphibole 0 anhedral interstitial brown amphibole is also present as blebs in Cpx
Opaques 1
Magnetite 1
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Site U1473 core descriptions Thin sections

METAMORPHIC PETROLOGY

Z(s)ttiarlrll::ecf‘;) I)t:eratlon 20 Observer(s): RT
The rock shows the local recrystallization of plagioclase into fine grained neoblastic aggregates displaying irregular boundaries,
Detailed associated in places with brown amphibole. Clinopyroxene is only locally recrystallized into nearly polygonal aggregates. The static
description background alteration is moderate. Cpx is locally rimmed by nearly polygonal aggregates of brown Amp, in turn rimmed by green Amp.
P Primary and neoblastic Pl are frequently crosscut by micro-veins filled with Amp. The latter has brown color and is rimmed by green

Amp.
Comment type Comment
/c-\cl)t;r;té?‘r;s?eneral The static background alteration is moderate.
Mylonite comments: Rgcrystallization of plagioglase into fing grained neoblastic aggregates displaying irregular boundaries, locally in association

with brown amphibole. Clinopyroxene is only locally recrystallized into nearly polygonal aggregates.

Mineral OL replaced (%) CPX replaced (%) | OPXreplaced (%) PL replaced (%)
Mineral alteration (%) 40 15
Amphibole, brown n/a 35 n/a n/a
Amphibole, colorless 10 10
Amphibole, green 30 40
Clay minerals 15
Clinopyroxene, sec. n/a 5 n/a n/a
Oxide 5 n/a
Subtotals replaced 100 100

MICROSTRUCTURES

Interval domain no: 1 Domain rel. abundance (%): 65 Domain name: microfabric

Microstructure:  magmatic Observer:  CF
Detailed Isotropic magmatic texture with locally recrystallized plagioclase and clinopyroxene. Common fractures on plagioclase,
description locally filled with amphibole.

Feature type Observation Intensity rank

Intensity of dynamic

recrystallization: absent n/a

Magmatic fabric intensity: isotropic 0

CPF fabric intensity: undeformed [CPF_fabric] 0

Fracture abundance: common n/a

Type Comment

Grain size: coarse grain shape: subhedral to anhedral grain boundary: curved to straight (recrystallized) twinning: mechanical
Plagioclase: undulose extinction: common and irregular subgrains: not observed fractures: common texture: porphyroclastic/partially
recrystallized

Grain size: coarse grain shape: subhedral grain boundary: straight undulose extinction: irregular fractures: common texture:

Clinopyroxene: porphyroclastic/partially recrystallized/altered

Oxide: band/pond geometry: irregular, interstitial pods texture: located at grain boundaries
Interval domain no: 2 Domain rel. abundance (%): 35 Domain name:  microfabric
Microstructure:  crystal-plastic Observer:  CF
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Thin sections

grains) undulose extinction: common fractures: rare texture: recrystallized

Feature type Observation Intensity rank

Recrystallization grain size: fine grained [BGS] n/a

Recrystallization grain shape: subhedral n/a

recrystalization: absent a

CPF subgrain boundary shape: curved n/a

CPF dynamic recrystallization: weak n/a

CPF fabric intensity: weakly foliated/lineated [CPF_fabric] 0.5

Fracture abundance: common n/a

Type Comment

Plagioclase: Grain size: fine to medium grain shape: subhedral to anhedral grain boundary: curved twinning: rare mechanical (medium-sized

Clinopyroxene:

Grain size: medium to fine grain shape: anhedral grain boundary: curved to straight (recrystallized)l undulose extinction: irregular

fractures: common texture: locally recrystallized

Oxide:

band/pond geometry: elongated pods texture: interstitial at recrystallized grain boundaries

360-U1473A-2R-1-W 120/121-TSB-TS_1
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Site U1473 core descriptions Thin sections

THIN SECTION LABEL ID:

360-U1473A-2R-2-W 25/30-TSB-TS_2 Piece no.: #01 TS no.: 2
Group Summary
Igneous An altered and undeformed coarse-grained olivine gabbro with a subophitic texture. Both olivine and
petrology: clinopyroxene are moderately altered.

Metamorphic Static alteration intensity is moderate. Green or colorless amphibole and chlorite are dominant of alteration
petrology: minerals.

Structure: Weak magmatic fabric defined by shape preferred orientation of elongated plagioclase crystals.

Plane-polarized Cross-polarized

32905771 32905791

IGNEOUS PETROLOGY

Lithology:  olivine gabbro Observer: LF
Texture: granular Ave. grain size: coarse grained [345]

An altered and undeformed coarse-grained olivine gabbro with a subophitic texture. Both olivine and clinopyroxene are moderately
Detailed altered. Olivine displays deformation bands and occasionally occurs as inclusion within plagioclase. It is also rimmed by orthopyroxene
description;  and brown amphibole. Clinopyroxene displays a poikilitic texture and partly enclose euhedral to subhedral tabular plagioclase.
Plagioclase commonly displays magmatic twins.

Mineral Orzog/g)nal rsr:lzri3 r?gi. rr?(l)zse Shape Habit Comments
(mm) | (mm) [ (mm)
Olivine 5 8 anhedral subequant completely altered and original shape is not preserved
Plagioclase 55 20 6 anhedral subequant undulose extinction
Clinopyroxene 30 20 5 anhedral subequant heavily altered and replaced by amphibole
Opaques 10
limenite 9.8
Sulfide 0.2

METAMORPHIC PETROLOGY

Total rock alteration

estimate (%): 30 Observer(s): TN

Olivine is partially replaced by actinolitic amphibole and surrounded by chlorite with coronitic structure, and replaced by serpentine with
Detailed mesh texture. CIinopyroxgne is replace_d significqntly along cleavagg surfaces and alqng.micrqfractures by probably pale green
description amphibole, but the identification of this mineral is uncertain due to its very small grain size. Clinopyroxene is also replaced by patchy

secondary clinopyroxene and brown amphibole. Plagioclase is relatively fresh and its microfractures filled with green amphibole and
chlorite.
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Site U1473 core descriptions Thin sections

Comment type

Comment

Alteration general

Olivine is partially replaced by actinolitic amphibole and surrounded by chlorite with coronitic structure, and replaced by
serpentine with mesh texture. Clinopyroxene is replaced significantly along cleavage surfaces and along microfractures by
probably pale green amphibole, but the identification of this mineral is uncertain due to its very small grain size. Clinopyroxene

comments: is also replaced by patchy secondary clinopyroxene and brown amphibole. Plagioclase is relatively fresh and its microfractures
filled with green amphibole and chlorite.
Mineral OL replaced (%) CPXreplaced (%) | OPX replaced (%) PL replaced (%)
Mineral alteration (%) 20 50 5
Amphibole, brown n/a 5 n/a n/a
Amphibole, colorless 70 90
Amphibole, green 50
Chlorite 50
Clinopyroxene, sec. n/a 5 n/a n/a
Oxide 5 n/a
Talc 5 n/a n/a
Subtotals replaced 100 100 100
MICROSTRUCTURES
Microstructure:  magmatic Observer:  CF
Detai!ed‘ Late stage fractures filed with alteration material are observed
description )
Feature type Observation Intensity rank
Magmatic fabric intensity: weak 1
CPF fabric intensity: undeformed [CPF_fabric] 0
Fracture abundance: rare n/a

Type Comment

Olivine:

grain size: medium grain shape: subhedral to anhedral grain boundary: straight undulose extinction: regular subgrains: not observed
fractures: abundant texture: partially altered, included in cpx and plag.

Plagioclase:

grain size: coarse grain shape: subhedral boundary: straight twinning: igneous and mechanical undulose extinction: regular subgrains:
not observed fractures: common texture: elongated grains define weak foliation, included in cpx

Clinopyroxene:

grain size: coarse to medium shape: anhedral to poikilitic grain boundary: straight to curved fractures: common texture: partially
altered, inlcudes plagioclase and olivine
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Site U1473 core descriptions

Thin sections

Group

Igneous
petrology:

petrology:

Structure:

THIN SECTION LABEL ID:

Summary

A coarse-grained olivine-bearing oxide gabbro crosscut by two mylonite veins. Both olivine and
clinopyroxene have been strongly altered. Opaque minerals occur along the boundary between gabbro

360-U1473A-3R-1-W 79/85-TSB-TS_3

and mylonites.

A high temperature shear zone overprinted by brittle deformation

Metamorphic The background static alteration is overall moderate. The thin section locally shows evidence for dynamic
crystallization of brown Amp, in association with fine-grained Pl and oxide phases.

Piece no.: #05 TS no.: 3

Plane-polarized

Cross-polarized

32975081 32975121
IGNEOUS PETROLOGY
Lithology:  olivine gabbro Observer: CL
Texture: subophitic Ave. grain size: coarse grained [345]
A coarse-grained olivine-bearing oxide gabbro. The primary magmatic texture is not preserved. Olivine is completely altered and
Detailed clinopyroxene is heavily replaced by amphibole. Plagioclase has experienced brittle deformation and commonly displays undulose
description:  extinction. Opaque oxides are predominated by ilmenite, with minor sulfides. The opaque minerals are concentrated along teh which
display a sieve texture and occur along the crosscutting two mylonites.
. Size Size Size
Mineral Or;og/l?al min. | max. | mode |Shape Habit Comments
° (mm) | (mm) | (mm)
Olivine 12 4 anhedral subequant completely altered
: anhedral to . L
Plagioclase 60 14 7 subhedral tabular with magmatic twins
Clinopyroxene 28 12 8 anhedral poikilitic heavily replaced by amphibole

METAMORPHIC PETROLOGY

estimate (%):

Detailed
description

Total rock alteration

30
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The thin section includes two bands characterized by association of oxides, brown Amp and fine-grained PI. In addition, brown Amp
locally dynamically develops at the expense of Cpx. The brown Amp is frequently rimmed or replaced by green Amp. The rock shows a
moderate background static alteration, mostly recorded by Ol and Cpx. Pl alteration is represented by clay minerals that occur in places
along microveins and along Pl grain boundaries.

Observer(s): RT
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Comment type Comment

Alteration general

comments: The rock shows a moderate background static alteration, mostly recorded by Ol and Cpx.

The thin section includes two bands characterized by association of oxides, brown Amp and fine-grained PI. In addition, brown

Mylonite comments: Amp locally dynamically develops at the expense of Cpx.

Mineral OL replaced (%) CPX replaced (%) | OPXreplaced (%) PL replaced (%)
Mineral alteration (%) 100 35 10
Amphibole, brown n/a 70 n/a n/a
Amphibole, green 30

Clay minerals 25 100

Oxide 5 n/a
Subtotals replaced 100 100 100

MICROSTRUCTURES

Interval domain no: 1 Domain rel. abundance (%): 50 Domain name: microfabric
Microstructure:  fault rock Observer:  JD

Detailed A high temperature shear zone overprinted by brittle deformation. The core of the fault/shear zone has very fine grained
recrystallized plagioclase and elongate oxide pods. Brittle deformation overprinted the shear zone fracturing and faulting

description the plagioclase. Plagioclase grains are comminuted.

Feature type Observation Intensity rank
Intensity of dynamic

recrystallization: absent n/a
CPF dynamic recrystallization: weak n/a
CPF fabric intensity: strongly foliated/lineated [CPF_fabric] 2
Fracture abundance: common n/a
Clasts in fault rock (%) 95 n/a
Fault rock clast size: 20 n/a
Fault rock intensity: dense anastomosing fracturing and incipient breccia 3
Fault sense of shear: dextral n/a
Type Comment

Olivine: altered.

Grain size: 1-20 mm. Grain shape: anhedral, elongate. Grain boundary: irregular. Twinning: typically absent or tapered. Undulose
Plagioclase: extinction: very well developed. Subgrains: some development, not strong Texture: Fractured porphyroclasts of plagioclase filled with
clasts of plagioclase and amphibole. Very strong undulose extinction.

Grain size: ~30 mm. Grain shape: subhedral. Grain boundary: curved to straight. Texture: Phenocrysts of pyroxene form backstops

Clinopyroxene: against bands of oxide and recrystallized plagioclase.

Interval domain no: 2 Domain rel. abundance (%): 50 Domain name: microfabric
Microstructure:  fault rock Observer:  JD

Detailed A high temperature shear zone overprinted by brittle deformation. The core of the fault/shear zone has very fine grained
description recrystallized plagioclase and elongate oxide pods. Brittle deformation overprinted the shear zone fracturing and faulting
P the plagioclase. Plagioclase grains are comminuted.
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Thin sections

Feature type Observation Intensity rank
recrystalization absent a
CPF dynamic recrystallization: strong n/a
CPF fabric intensity: porphyroclastic/protomylonitic [CPF_fabric] 3
Fracture abundance: common n/a
Clasts in fault rock (%) 30 n/a
Fault rock clast size: 1 n/a
Fault rock intensity: well developed fault, breccia 4
Fault sense of shear: dextral n/a
Type Comment

Olivine: altered.

Plagioclase:

Grain size: 0.01-5 mm Grain shape: elongate and anhedral. Grain boundary: highly irregular. Twinning: tapered, if present. Undulose
extinction: well developed, even in very fine grained clasts. Subgrains: well developed. Texture: Core of larger clasts mantled by very
fine grained zone of comminution. The larger clasts are fractured and offset, have complete undulose extinction, The smaller clasts

have undulose extinction and irregular grain boundaries.

Clinopyroxene:

Grain size: 1-4.5 mm Grain shape: elongate, subhedral. Grain boundary: serrate to straight. Texture: The pyroxene is elongate parallel
to the foliation and kinked. Some clasts are mantled by smaller clasts, most of which are altered.

Oxide: Bands of oxide on either side of the highly brecciated zone. Might be from originally high temperature shear zone.
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Site U1473 core descriptions Thin sections

THIN SECTION LABEL ID:

360-U1473A-3R-2-W 89/98-TSB-TS 4 Piece no.: #07 TS no.. 4
Group Summary
Igneous A coarse-grained olivine gabbro with a subophitic texture. Anhedral to subhedral tubular plagioclase is
petrology: partly or fully enclosed in poikilitic clinopyroxene. Very few opaque minerals are present.

Metamorphic Total static alteration intensity is substantial on average, but more intense near amphibole veins. Olivine is
petrology: heavily altered to reddish clay.

Structure: Coarse-grained olivine gabbro with alteration vein cross-cutting plagioclase grains.

Plane-polarized Cross-polarized

32905871 32905811

IGNEOUS PETROLOGY

Lithology:  olivine gabbro Observer: CL
Texture: subophitic Ave. grain size: coarse grained [345]
Detailed A coarse-grained olivine gabbro with a subophitic texture. Olivine is completely altered and original shape is not preserved. The tabular

plagioclase displays magmatic twins and is partly or fully enclosed in the poikilitic clinopyroxene. It occasionally shows undulose

description: extinction. Clinopyroxene is heavily replaced by amphibole. Very few opaque minerals are present.
Mineral Or:og/;?al Ii:lzr'? :g)e(. nfi)zge Shape Habit Comments

(mm) | (mm) | (mm)
Olivine 15 0.8 0.8 4 anhedral subequant rimmed by orthopyroxene and amphibole
Plagioclase 60 0.6 8 5 anhedral tabular undulose extinction
Clinopyroxene 25 0.4 10 4 anhedral subequant showing a consertal intergrowth texture
Amphibole 0.2 0.2 0.1 |anhedral interstitial

METAMORPHIC PETROLOGY

Total rock alteration

estimate (%): 40 Observer(s): TN

Detailed Olivine is heavily altered to reddish clay. Clinopyroxene is mainly replaced by pale-colored amphibole. Plagioclase microfractures are
description  filled with green amphibole.

Comment type Comment

Alteration general Olivine is heavily altered to redish clay. Cpx is mainly replaced by pale-colored amphibole. Pl microfractures are filled with green
comments: amphibole.

Vein 1 minerals: Green amphibole
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Site U1473 core descriptions

Mineral OL replaced (%) CPX replaced (%) | OPXreplaced (%) PL replaced (%)
Mineral alteration (%) 100 50 10
Amphibole, brown n/a 5 n/a n/a
Amphibole, colorless 10 75 20
Amphibole, green 5 80

Clay minerals 70 5

Clinopyroxene, sec. n/a 10 n/a n/a

Oxide 5 n/a

Talc 10 n/a n/a
Subtotals replaced 100 100 100

MICROSTRUCTURES

Thin sections

Interval domain no: 1 Domain rel. abundance (%): Domain name:  microfabric

Microstructure:  metamorphic Observer:  OP
Feature type Observation Intensity rank

Magmatic fabric intensity: isotropic 0

CPF fabric intensity: undeformed [CPF_fabric] 0

Fracture abundance: common n/a

Type Comment

clay pseudomorph after olivine; description below focuses on the underlying primary olivine microstructure; Grain size: 3-5 mm Grain

Olivine: shape: subhedral; Grain boundary: curved;

Grain size: 5-15 mm (long axis) Grain shape: subhedral Grain boundary: straight Twinning: magmatic and mechanical Undulose

Plagioclase: extinction: absent

Grain size: 7-10 mm Grain shape: subhedral Grain boundary: straight to curved Others: enclosure of plagioclase grains; in some case

Clinopyroxene: ] .
Py plagioclase grains are fractured

Interval domain no: 2 Domain rel. abundance (%): Domain name:  microfabric
Microstructure:  metamorphic Observer:  OP
Detailed . . . .
description Alteration vein cross-cuts plagioclase grains
Feature type Observation Intensity rank
CPF fabric intensity: undeformed [CPF_fabric] 0
Type Comment
Oxide: Fine-grained, secondary oxide grains are found (1) within localized domains at the edge of olivine alteration domains and (2) as grains
: following fracture networks within clay-altered olivine domains.
Vein: vein morphology: planar; vein connectivity: single; vein with several small veins connecting to large vein; vein texture: massive vein
’ structure: uniform vein; vein-wall rock relationship: clear cut

360-U1473A-3R-2-W 89/98-TSB-TS_4 Page 2 of 2
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Site U1473 core

descriptions

Thin sections

THIN SECT

Group
Igneous
petrology:
petrology:

Structure:

ION LABEL ID:

Summary

A coarse-grained olivine gabbro with a subophitic texture. Small amount of orthopyroxene and brown
amphibole occur as selvages around olivine. Very few opaque minerals are present.

oxides.

Isotropic olivine gabbro.

360-U1473A-3R-4-W 40/42-TSB-TS_5

Metamorphic The alteration intensity of this thin section is moderate. Mesh texture of olivine consists of serpentine and

Piece no.: #06 TS no.: 5

Plane-polarized

Cross-polarized

description

rims with talc, amphibole and oxides. Clinopyroxene altered into green amphibole with minor brown amphibole. Plagioclase mainly

altered into secondary plagioclase.

360-U1473A-3R-4-W 40/42-TSB-TS_5 Page 1 of 2
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32906621 32906641
IGNEOUS PETROLOGY
Lithology:  olivine gabbro Observer: CL
Texture: ophitic Ave. grain size: coarse grained [345]
A coarse-grained olivine gabbro with a subophitic texture. Olivine is in a subequant shape and displays deformation bands. Small
Detailed amount of orthopyroxene and brown amphibole occur as selvages around olivine. Plagioclase is anhedral and partly or fully enclosed
description:  within poikilitic clinopyroxene, which contains brown amphibole blebs. Plagioclase displays magmatic zoning and occasionally shows
undulose extinction. Very few opaque minerals are present.
. Size Size Size
Mineral Orzog/l)nal min. max. | mode |Shape Habit Comments
? (mm) | (mm) | (mm)
Olivine 15 0.8 0.8 4 anhedral subequant rimmed by orthopyroxene and amphibole
Plagioclase 60 0.6 8 5 anhedral tabular containing inclusions of clinopyroxene and olivine
Clinopyroxene 25 04 10 4 anhedral subequant occasionally rimmed by brown amphibole
Amphibole 0.2 0.2 0.1 |anhedral interstitial
METAMORPHIC PETROLOGY
Total rock alteration .
estimate (%): 25 Observer(s): QM
Detailed The alteration intensity of this thin section is moderate. Mesh texture of olivine consists of serpentine and magnetite. Olivine developed
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Mineral OL replaced (%) CPX replaced (%) | OPXreplaced (%) PL replaced (%)
Mineral alteration (%) 20 30 25
Amphibole, brown n/a 10 n/a n/a
Amphibole, green 5 87 8
Chlorite 2
Oxide 35 3 n/a
Plagioclase, sec. n/a n/a n/a 920
Talc 15 n/a n/a
Subtotals replaced 100 100 100
MICROSTRUCTURES
Microstructure:  magmatic Observer:  CF
Feature type Observation Intensity rank
Magmatic fabric intensity: isotropic 0
CPF fabric intensity: undeformed [CPF_fabric] 0
Fracture abundance: rare n/a
Type Comment
Olivine: grain size: coarse grain shape: anhedral grain boundary: curved to straight undulose extinction: common subgrains: straight fractures:

common and filled by alteration (serpentine) texture: partially altered - interstitial - included in plagioclase

Plagioclase:

grain size: coarse grain shape: subhedral grain boundary: curved to straight twinning: igneous/mechanical undulose extinction:
irregular subgrains: not observed fractures: common texture: fresh, includes olivine, included in cpx

Clinopyroxene:

grain size: coarse grain shape: subhedral to anhedral, poikilitical grain boundary: curved to straight fractures: common texture:
includes subhedral plag, interstitial, altered

360-U1473A-3R-4-W 40/42-TSB-TS_5 Page 2 of 2
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THIN SECTION LABEL ID:

360-U1473A-3R-4-W 64/67-TSB-TS_6 Piece no.: #09 TS no.: 6
Group Summary
laneous A medium-grained gabbro with a subopitic to poikilitic texture. Plagioclase is in a tabular shape and shows
r?etrology' brittle deformation. Clinopyroxene is completely altered and replaced by green amphibole. Very few

opaque minerals are present.

The section is crosscut by a vein mostly consisting of green acicular amphibole. The Cpx frequently displays
Metamorphic thin rims made of brown amphibole, which is in turn rimmed by green amphibole. Near the amphibole
petrology: vein, Cpx is almost completely altered into green amphibole. Pl is altered along micro-veins. The static
background alteration is substantial.

Structure: Coarse grained olivine gabbro cross-cut by amphibole alteration vein.

Plane-polarized Cross-polarized

32906581 32906601

IGNEOUS PETROLOGY

Lithology: gabbro Observer: CL
Texture: subophitic Ave. grain size: medium grained [345]

A medium-grained gabbro with a subopitic to poikilitic texture. Plagioclase is in a tabular shape and shows brittle deformation. It
Detailed commonly displays undulose extinction. Small subhedral plagioclase grains are partly or full within a poikilitic texutre. Clinopyroxene is
description;: completely altered and replaced by green amphibole. Consertal intergrowth texture can be seen in clinopyroxene. Very few opaque
minerals are present.

. Size Size Size
Mineral Orzog/l)nal min. max. | mode |Shape Habit Comments
? (mm) | (mm) | (mm)
Plagioclase 55 0.2 1 2 anhedral tabular undulose extinction
Clinopyroxene 45 0.8 10 3 anhedral poikilitic heavily altered

METAMORPHIC PETROLOGY

Total rock alteration )
estimate (%): 40 Observer(s): RT

The section is crosscut by a vein consisting of green acicular amphibole. The amphibole is presumably associated with trace amounts of
Detailed plagioclase, which is now completely altered. Near the amphibole vein, Cpx from the host rock is almost completely altered into green
description  amphibole. Far from the vein, Cpx frequently displays thin rims made of brown amphibole, which is in turn rimmed by green amphibole.
The overall alteration of the rock is substantial and confined to Cpx.
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Comment type

Comment

Alteration general
comments:

The overall alteration of the rock is substantial.

Vein 1 minerals:

The section is crosscut by a vein consisting of green acicular amphibole. The amphibole is presumably associated with trace
amounts of plagioclase, which is now completely altered.

Mineral OL replaced (%) CPX replaced (%) | OPXreplaced (%) PL replaced (%)

Mineral alteration (%) 60 10

Amphibole, brown n/a 5 n/a n/a

Amphibole, green 95 100

Subtotals replaced 100 100
MICROSTRUCTURES

Interval domain no: 1 Domain rel. abundance (%): Domain name:  microfabric

Microstructure:  magmatic Observer:  OP

Detai!ed‘ The coarse grained olivine gabbro is cross-cut by amphibole alteration vein

description ’

Feature type Observation Intensity rank

Intensity of dynamic

recrystallization: absent n/a

Magmatic fabric intensity: isotropic 0

CPF subgrain boundary shape: curved n/a

CPF dynamic recrystallization: absent n/a

CPF fabric intensity: undeformed [CPF_fabric] 0

Fracture abundance: common n/a

Fault rock intensity: 2

Type Comment

Olivine: altered

Plagioclase:

Grain size: 4-5 mm; Grain shape: elongated subhedral; Grain boundary: curved; Twinning: mechanical and magmatic; Undulose
extinction: irregular/patchy; fractures: extensively fractured some faulting along fractures

Clinopyroxene: |Grain size: 2-3 mm; Grain shape: anhedral to subhedral; Grain boundary: curved; Texture: subophitic enclosing plagioclase

Interval domain no: 2 Domain rel. abundance (%): Domain name:  microfabric

Microstructure:  metamorphic Observer:  OP

Feature type Observation Intensity rank

CPF fabric intensity: undeformed [CPF_fabric] 0

Type Comment

Vein: vein morphology: irregular; vein connectivity: branched; vein texture: polycrystalline; vein structure: composite vein; vein-wall rock
relationship: clear cut vein; mineral orientation: random

360-U1473A-3R-4-W 64/67-TSB-TS_6 Page 2 of 2
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THIN SECTION LABEL ID: 354 51473A-4R-1-W 68/73-TSB-TS_7 Piece no.: #08 TSno.. 7

Group Summary
A medium-grained olivine-bearing gabbro with a subophitic texture. Olivine is partly altered. Plagioclase is

displays undulose extinction and sometimes preserves magmatic twins. Clinopyroxene is pervasively
altered and displays a consertal intergrowth texture. Very few opaque minerals are present.

Igneous
petrology:

Metamorphic The sample consist of a tremolite vein and an altered host rock. The most altered primary mineral is

petrology: clinopyroxene which is completely replaced by pale amphibole near the vein.
Structure: Isotropic magmatic fabric crss-cut by intense fracturing.
Plane-polarized Cross-polarized

32975021 32975041

IGNEOUS PETROLOGY

Lithology:  olivine-bearing gabbro Observer: CL
Texture: subophitic Ave. grain size: medium grained [345]

A medium-grained olivine-bearing gabbro with a subophitic texture. Olivine is partly altered and rimmed by green amphibole.
Detailed Plagioclase is in a subhedral shape and shows brittle deformation, which is widely crosscut by green amphibole vein. It displays undulose
description:  extinction and sometimes preserves magmatic twins. Subhedral plagioclase is partly or fully enclosed within poikilitic clinopyroxene.
Clinopyroxene is pervasively altered and consertal intergrowth texture still can be seen. Very few opaque minerals are present.

Mineral Or:og/;?al Ii:lzr? :g)e(. nfi)zge Shape Habit Comments
(mm) | (mm) | (mm)
Olivine 2 2 anhedral subequant partly altered
Plagioclase 58 7 4 subhedral tabular undulose extinction
Clinopyroxene 40 1 6 anhedral poikilitic moderately replaced by amphibole

METAMORPHIC PETROLOGY

Total rock alteration

estimate (%): 50 Observer(s): JL

The sample includes a pale green amphibole (tremolite) vein and an altered olivine gabbro. A halo of completely altered clinopyroxene is
Detailed conspicuous near the vein. Clinopyroxene is mostly altered into pale green and brown amphibole. Olivine and plagioclase are also
description  substantially altered, but to a lesser degree than clinopyroxene. Common replacing minerals are talc after olivine and secondary
plagioclase after primary plagioclase.

Comment type Comment

Vein is composed mostly of tremolite and minor chlorite. The vein does not have a sharp boundary as it cuts through

Vein 1 minerals: plagioclase grains. Tremolite crystals are identified through their pale color and distinct acicular habit.
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Site U1473 core descriptions Thin sections

Mineral OL replaced (%) CPX replaced (%) | OPXreplaced (%) PL replaced (%)
Mineral alteration (%) 40 70 30
Amphibole, brown n/a 40 n/a n/a
Amphibole, colorless 25 30

Chlorite 20
Clay minerals 5 10

Clinopyroxene, sec. n/a 20 n/a n/a
Oxide 5 n/a
Plagioclase, sec. n/a n/a n/a 80
Talc 60 n/a n/a
Subtotals replaced 100 100 100

MICROSTRUCTURES

Microstructure:  magmatic Observer:  OP
Feature type Observation Intensity rank

Intensity of dynamic

recrystallization: absent n/a

Magmatic fabric intensity: isotropic 0

CPF fabric intensity: undeformed [CPF_fabric] 0

Fracture abundance: common n/a

Type Comment

Grain size: medium; Grain shape: anhedral; Grain boundary: irregular, altered; Undulose extinction: patchy; Subgrain: straight; Texture:

Olivine: vein network

Grain size: coarse; Grain shape: subhedral to anhedral; Grain boundary: straight to curved; Twinning: tapered; Undulose extinction:

Plagioclase: .
agioclase irregular and common; Texture: folted, tweet structure

Clinopyroxene: |Grain size: coarse; Grain shape: poikilitic; Grain boundary: straight to curved; Texture: altered, includes plg

Oxide: associated to serpentine veins over olivine

Vein: Fractures filled with alteration material

360-U1473A-4R-1-W 68/73-TSB-TS_7 Page 2 of 2 16



Site U1473 core descriptions

Thin sections

Group

Igneous
petrology:

petrology:

Structure:

Metamorphic

THIN SECTION LABEL ID:

Summary

This thin section have two domains. The major domain is a recrystallized fine-grained oxide-bearing
gabbro, which is weakly foliated. The minor domain is a granular medium-grained gabbro.

360-U1473A-4R-3-W 40/44-TSB-TS_8

oxidize iron minerals, respectively.

Fine grained recrystallized matrix of plagioclase, clinopyroxene and oxides. Oxides form bands parallel to

the foliation.

Alteration intensity is slight. Most of the alteration occurs in olivine, which is substantially replaced by
brownish clays. Pyroxene, plagioclase and oxides are only slightly altered to amphibole, chlorite and

Piece no.: #08 TS no.: 8

Plane-polarized

32906541

Cross-polarized

32906561

IGNEOUS PETROLOGY

Interval domain no: 1

Domain rel. abundance (%):

90

Domain name:  lithology domain 1 major

360-U1473A-4R-3-W 40/44-TSB-TS_8 Page 1 of 2

Lithology:  oxide-bearing gabbro Observer: CL
Texture: granular Ave. grain size: fine grained [345]
A recrystallized fine-grained oxide-bearing gabbro. Both plagioclase and clinopyroxene are distributed along the foliation. Plagioclase
Detailed commonly displays an undulose extinction. Clinopyroxene is strongly altered and replaced by green amphibole. Small amount of brown
description:  amphibole, commonly associated with ilmenite, are also present. Opaque oxides are dominated by ilmenite, with few sulfides.
Intergrowth between ilmenite and sulfides can be seen.
Mineral Orzog/i?al rsr:lzrf r'snlgi. rr?gse Shape Habit Comments
(mm) | (mm) [ (mm)
Olivine 2 0.02 0.02 0.2 |anhedral interstitial
Plagioclase 50 0.04 0.6 0.2 |anhedral subequant with undulose extinction
Clinopyroxene 44 0.01 1 0.4 |anhedral subequant moderately altered
Amphibole 0.5 0.4 0.2 |anhedral interstitial commonly associated with ilmenite
Opaques 3
Magnetite 2
limenite 1.9
Sulfide 0.1
Interval domain no: 2 Domain rel. abundance (%): 10 Domain name:  lithology domain 2 minor
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Site U1473 core descriptions Thin sections

Lithology: gabbro Observer: CL
Texture: granular Ave. grain size: medium grained [345]
Detailed A medium-grained gabbro with a granular texture. Clinopyroxene is partly recrystallized and strongly altered. Plagioclase commonly
description:  displays undulose extinction.

- Size Size Size
Mineral O'zg'?a' min. | max. | mode |Shape Habit Comments

? (mm) | (mm) | (mm)

Plagioclase 30 13 1.2 with undulose extinction
Clinopyroxene 70 8 0.6 subequant strongly altered

METAMORPHIC PETROLOGY

estimate (%):

Total rock alteration

10 Observer(s): JL

Detailed Sample is a foliated olivine gabbro consisting mostly of fine-grained crystals. Olivine is conspicuously replaced by reddish clay.

description  Clinopyroxene and plagioclase are less altered. Oxides are very fresh.

Comment type Comment

Mylonite comments: [ Most of the sample consists of foliated fine-grained minerals that are probably product of deformation.

Vein 1 minerals: Green amphibole vein is present.

Mineral OL replaced (%) CPX replaced (%) | OPXreplaced (%) PL replaced (%)

Mineral alteration (%) 60 15 5

Amphibole, colorless 30

Amphibole, green 50

Chlorite 100

Clay minerals 100 20

Other 100 100

Subtotals replaced 100 100 100 100
MICROSTRUCTURES

Microstructure:  crystal-plastic Observer: GV

Feature type Observation Intensity rank

Recrystallization grain size: fine grained [BGS] n/a

Recrystallization grain shape: anhedral n/a

Intensity of dynamic

recrystallization: absent n/a

CPF subgrain boundary shape: curved n/a

CPF dynamic recrystallization: strong n/a

CPF fabric intensity: strongly foliated/lineated [CPF_fabric] 2

Fracture abundance: common n/a

Type Comment

Olivine: Grain size: coarse to medium recrystallized Grain shape: anhedral Grain boundaries: curved Undulose extinction: rare and irregular

: Texture: altered porphyroclast and partially altered recrystallized
Plagioclase: Grain size: fine Grain shape: anhedral Grain boundary: curved to straight Twinning: mechanical and rare Undulose extinction: irregular

Subgrains: rare Texture: completely recrystallized

Clinopyroxene:
with oxides

Grain size: coarse porphyroclasts and fine recrystallized Grain shape: subhedral porphyroclasts and anhedral recrystallized Grain
boundary: straight to curved Fractures: common and filed with alteration Texture: oriented, define foliation and usually associated

Oxide: elongated pods associated with cpx, parallel to foliation

360-U1473A-4R-3-W 40/44-TSB-TS_8 Page 2 of 2
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Site U1473 core descriptions Thin sections

THIN SECTION LABEL ID: 360 )1473A-4R-3-W 114/117-TSB-TS_9 Piece no.. #21 TSno.. 9

Group Summary

Igneous

petrology: A fine-grained gabbro cut by amphibole veins. The gabbro is strongly foliated.

Metamorphic

petrology: Static alteration intensity is extensive and likely related to amphibole veins.

Structure: Fine grained, recrystallized gabbro cross-cut by amphibole alteration vein nearly perpendicular to foliation.

Plane-polarized Cross-polarized

32906481 32906501

IGNEOUS PETROLOGY

Lithology: gabbro Observer: CL
Texture: granular Ave. grain size: fine grained [345]

A fine-grained gabbro intruded by amphibole veins. The gabbro is strongly foliated. The foliation is defined by preferred orientation of
Detailed both clinopyroxene and plagioclase. Plagioclase is almost completely recrystallized and commonly displays undulose extinction.

description:  Magmatic twins are still preserved in some plagioclases. Clinopyroxene is completely replaced by green amphibole. Very few opaque
minerals are present.

. Size Size Size
Mineral Orzog/l)nal min. max. | mode |Shape Habit Comments
? (mm) | (mm) | (mm)
Plagioclase 60 0.1 2 0.4 |subhedral equant showing magmatic twins and undulose extinction
Clinopyroxene 40 0.1 2 0.8 |anhedral subequant

METAMORPHIC PETROLOGY

Total rock alteration )
estimate (%): 70 Observer(s): TN

Detailed Clinopyroxene porphyroclasts and neoblasts are completely replaced by brown or green amphibole. Plagioclase is substantially replaced
description by secondary plagioclase.

Comment type Comment

Mylonite comments:  [Pland Amp porphyroclasts and neoblasts.

Vein 1 minerals: brownish green Amp
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Site U1473 core descriptions

Thin sections

extinction: irregular; Subgrains: irregular; Texture features: recrystallized in layers

Mineral OL replaced (%) CPX replaced (%) | OPXreplaced (%) PL replaced (%)

Mineral alteration (%) 100 50

Amphibole, brown n/a 5 n/a n/a

Amphibole, colorless 10

Amphibole, green 85 30

Chlorite 30

Plagioclase, sec. n/a n/a n/a 40

Subtotals replaced 100 100
MICROSTRUCTURES

Interval domain no: 1 Domain rel. abundance (%): Domain name:  microfabric

Microstructure:  crystal-plastic Observer:  OP

Detai!ed‘ Fine grained, recrystallized gabbro cross-cut by amphibole vein

description ’ :

Feature type Observation Intensity rank

Recrystallization grain size: coarse grained [BGS] n/a

Recrystallization grain shape: subhedral n/a

Intensity of dynamic

recrystallization: absent n/a

CPF subgrain boundary shape: curved n/a

CPF dynamic recrystallization: strong n/a

CPF fabric intensity: strongly foliated/lineated [CPF_fabric] 2

Type Comment

Plagioclase: Grain size: medium; Grain shape: anhedral; Grain boundary: straight to curve with triple junction; Twinning: rare mechanical Undulose

Clinopyroxene:

Grain size: coarse; Grain shape: subhedral to anhedral; Grain boundary: curved; Fractures: common; Texture: Deformed and altered
aggregates, long axis oriented along a preferred orientation defining foliation

Interval domain no: 2 Domain rel. abundance (%): Domain name:  microfabric

Microstructure:  metamorphic Observer:  OP
Feature type Observation Intensity rank

CPF fabric intensity: undeformed [CPF_fabric] 0

Type Comment

Vein: vein morphology: planar; vein connectivity: subparallel network; vein texture: fibrous to massive; vein-wall rock relationship: clear cut

360-U1473A-4R-3-W 114/117-TSB-TS_9 Page 2 of 2
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Site U1473 core

descriptions Thin sections

THIN SECT

Group
Igneous
petrology:

petrology:

Structure:

Metamorphic

ION LABEL ID:

360-U1473A-4R-4-W 26/30-TSB-TS_10 Piece no.: #02 TS no.: 10

Summary

This thin section has two domains, a pegmatic olivine gabbro and a fine-grained foliated gabbro. The
pegmatic olivine gabbro displays a subophitic texture and the fine-grained gabbro is weakly foliated.

Alteration minerals indicative of amphibolite to subgreenschist facies conditions are more abundant in the
fine-grained rock and in the part of coarse-grained rock that is in contact with fine-grained rock.

Coarse grained to pegmatitic olivine gabbro intruded by fine grained gabbro then subsequently plastically
deformed. Fine grained gabbro that intruded into coarse grained to pegmatitic olivine gabbro, then
subsequently plastically deformed.

Plane-polarized

Cross-polarized

32905931 32905951

IGNEOUS PETROLOGY

Interval domain no:

1 Domain rel. abundance (%): 60 Domain name:  lithology domain 1

Lithology:

Texture:

Detailed
description:

Lithology:  olivine gabbro Observer: CL
Texture: subophitic Ave. grain size: pegmatitic [345]
This domain is a pegmatic olivine gabbro with a subophitic texture. Olivine is moderately altered. Plagioclase is in a tabular shape an