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Hole 336-U1382A-2R Section 1, Top of Section: 110.0 CSF-A (m)

message openfile IMAGES/1382A2R.PDF

U1382A-1R: No recovery

Unit/subunit:  1-1
LITHOLOGY:  Aphyric fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered 
Vesicles:  nonvesicular  
Groundmass alteration texture:  Patchy to pervasive
Groundmass alteration percentage [%]:  ~10
Groundmass alteration intensity:  moderate

Description comment:  Pseudomorphs of olivine in fine 
grained groundmass. Glass extensively replaced by sec-
ondary clay (smectite) and FeOOH (iddingsite). Alteration 
increased along veins. Plagioclase and cpx not altered.
Proc. IODP | Volume 336 1
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Hole 336-U1382A-2R Section 2, Top of Section: 111.12 CSF-A (m)

message openfile IMAGES/1382A2R.PDF

Unit/subunit:  1-2
LITHOLOGY:  Aphyric medium-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered 
Vesicles:  nonvesicular 
Groundmass alteration texture:  Patchy to pervasive with 
pseudomorphs
Groundmass alteration percentage [%]:  5 to 20
Groundmass alteration intensity:  slight to moderate

Description comment:  Generally pervasive alteration of fine 
grained groundmass with olivine pseudomorphs replaced by 
secondary clay (smectite), FeOOH (iddingsite) and minor car-
bonate and zeolite. Gray-brown alteration halos along veins 
(most veins not recovered). Plagioclase and cpx not altered.
Proc. IODP | Volume 336 2
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Hole 336-U1382A-3R Section 1, Top of Section: 113.3 CSF-A (m)

message openfile IMAGES/1382A3R.PDF

Unit/subunit:  1-3
LITHOLOGY:  Aphyric fine- to medium-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  non-vesicular
Groundmass alteration texture:  Patchy to pseudomorphic
Groundmass alteration percentage [%]:  2 to 10
Groundmass alteration intensity:  slight to moderate

Description comment:  Darker gray (freshest) diabase sur-
rounded by gray to reddish brown alteration halos. Alteration 
patches have common FeOOH (+/- smectite, iddingsite) 
replacing olivine microphenocrysts and interstitial glass along 
fresh plagioclase laths. Gray diabase has rare alteration with 
fresh olivine. Plagioclase and cpx not altered. Piece336-
U1382A-3R-2-#12 has up to 5mm irregular vesicles/cavities 
filled or coated by translucent zeolite.
Proc. IODP | Volume 336 3
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Hole 336-U1382A-3R Section 2, Top of Section: 114.8 CSF-A (m)

message openfile IMAGES/1382A3R.PDF

Unit/subunit:  1-3
LITHOLOGY:  Aphyric fine- to medium-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  non-vesicular
Groundmass alteration texture:  Patchy to pseudomorphic
Groundmass alteration percentage [%]:  2 to 10
Groundmass alteration intensity:  slight to moderate

Description comment:  Darker gray (freshest) diabase sur-
rounded by gray to reddish brown alteration halos. Alteration 
patches have common FeOOH (+/- smectite, iddingsite) 
replacing olivine microphenocrysts and interstitial glass along 
fresh plagioclase laths. Gray diabase has rare alteration with 
fresh olivine. Plagioclase and cpx not altered. Piece336-
U1382A-3R-2-#12 has up to 5mm irregular vesicles/cavities 
filled or coated by translucent zeolite.
Proc. IODP | Volume 336 4
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Hole 336-U1382A-3R Section 3, Top of Section: 116.19 CSF-A (m)

message openfile IMAGES/1382A3R.PDF

Unit/subunit:  1-4
LITHOLOGY:  Aphyric fine- to medium-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  nonvesicular
Groundmass alteration texture:  Patchy 
Groundmass alteration percentage [%]:  1 to 12
Groundmass alteration intensity:  rare to moderate

Description comment:  Mostly fresh to slightly altered gray, 
massive, fine-grained basalt with locally gray/dark brown 
alteration halos lining top and/or bottom of the pieces and 
along veins. Large piece (336-U1382A-3R-3-#17) is the 
freshest of the section. Alteration halos show  common 
FeOOH (+/- smectite, iddingsite) replacing olivine microphe-
nocrysts and interstitial glass.
Proc. IODP | Volume 336 5
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Hole 336-U1382A-3R Section 4, Top of Section: 117.6 CSF-A (m)

message openfile IMAGES/1382A3R.PDF

Unit/subunit:  1-4
LITHOLOGY:  Aphyric fine- to medium-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  nonvesicular
Groundmass alteration texture:  Patchy 
Groundmass alteration percentage [%]:  1 to 12
Groundmass alteration intensity:  rare to moderate

Description comment:  Mostly fresh to slightly altered gray, 
massive, fine-grained basalt with locally gray/dark brown 
alteration halos lining top and/or bottom of the pieces and 
along veins. Large piece (336-U1382A-3R-3-#17) is the 
freshest of the section. Alteration halos show  common 
FeOOH (+/- smectite, iddingsite) replacing olivine microphe-
nocrysts and interstitial glass.
Proc. IODP | Volume 336 6
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Hole 336-U1382A-3R Section 5, Top of Section: 119.1 CSF-A (m)

message openfile IMAGES/1382A3R.PDF

Unit/subunit:  2-1
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  chilled margin
Vesicles:  sparsely vesicular (0.5 to 3%)
Vesicle filling comment:  Vesicles filled with smectite (+/- cela-
donite), FeOOH (+/- iddingsite) and zeolite (phillipsite)
Groundmass alteration texture:  blotchy
Groundmass alteration percentage [%]:  0 to 7
Groundmass alteration intensity:  fresh to slight alteration

Description comment:  Blotchy alteration of pillow margin with 
devitrified variolitic glass. Rare olivine microcrysts replaced 
by Fe-rich smectite (+/- iddingsite) in micro- to cryptocrystal-
line palagonitized groundmass. Green clay (celadonite to 
saponite) filling of vesicles in the gray freshest groundmass 
with locally FeOOH and zeolite in the outer brown alteration 
halos. Some vesicles remain unfilled with just a thin coating.
Proc. IODP | Volume 336 7
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Hole 336-U1382A-4R Section 1, Top of Section: 122.9 CSF-A (m)

message openfile IMAGES/1382A4R.PDF

Unit/subunit:  2-2
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  chilled margin 
Vesicles:  sparsely vesicular (0 to 3%)
Vesicle filling comment:  Vesicles filled with abundant FeOOH 
(+/- iddingsite),  smectite (+/- celadonite), and minor zeolite 
(phillipsite)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  1 to 5
Groundmass alteration intensity:  rare to slight

Description comment:  Devitrified variolitic pillow margin with 
olivine microcrysts entirely alterated to brownish-reddish clay. 

Unit/subunit:  2-3
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  chilled margin 
Vesicles:  sparsely vesicular (0 to 3%)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  1 to 8
Groundmass alteration intensity:  rare to slight

Description comment:  Mostly unaltered dark gray microcrys-
talline groundmass with Fe oxide staining in faint alteration 
halos along veinlets. Many dark gray patches/blotches in 
gray-brown alteration patches.
Proc. IODP | Volume 336 8
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Hole 336-U1382A-4R Section 2, Top of Section: 124.34 CSF-A (m)

message openfile IMAGES/1382A4R.PDF

Unit/subunit:  2-4
LITHOLOGY:  aphyric cryptocrystalline to glassy basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  chilled margin 
Vesicles:  sparsely vesicular (0 to 1%)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  0 to 7
Groundmass alteration intensity:  fresh to slight

Description comment:  Fresh micro-to cryptocrystalline dark 
gray basalt with locally dark gray blotches in well developed 
gray-brown alteration patches.

Unit/subunit:  2-5
LITHOLOGY:  Breccia
DESCRIPTION:  Hyaloclastite
UPPER CONTACT:  not recovered
LOWER CONTACT:  not recovered

Description comment:  Poorly sorted hyaloclastite from pillow 
margin (clast size range from 1 to 4mm). Composed of 60% 
of angular clasts of altered micro- to crypto- crystalline basalt 
(aphyric non-vesicular) with moderate alteration (alteration 
20%) to nontronite/celadonite. Matrix (40%) composed of fine 
grained to cryptocrystalline 35% FeOOH, 35% smectite (+/- 
iddingsite) and 35% of light brown sedimentary clay with zeo-
lite(?).

Unit/subunit:  2-6
LITHOLOGY:  Aphyric cryptocrystalline to fine-grained basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  chilled margin
Vesicles:  sparsely vesicular (0.5 to 3%)
Vesicle filling comment:  Vesicles filled with smectite (+/- cela-
donite), FeOOH (+/- iddingsite) and zeolite (phillipsite). Many 
unfilled vesicles in gray/brown alteration patches contrasting 
with dark green filling in freshest dark gray groundmass
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  6 to 10
Groundmass alteration intensity:  slight to moderate

Description comment:  Moderately altered microcrystalline 
groundmass with fresh plagioclase laths, few dark gray 
patches/blotches in well developed gray-brown alteration 
halos.

Unit/subunit:  2-7
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  chilled margin
Vesicles:  sparsely vesicular (0 to 3%)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  5 to 7
Groundmass alteration intensity:  slight

Description comment:  Slightly altered microcrystalline 
groundmass with dark gray patches/blotches in well devel-
oped gray-brown alteration patches.
Proc. IODP | Volume 336 9
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Hole 336-U1382A-4R Section 3, Top of Section: 125.81 CSF-A (m)

message openfile IMAGES/1382A4R.PDF

Unit/subunit:  2-8
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered  
Vesicles:  sparsely vesicular (0 to 5%)
Vesicle filling comment:  Many unfilled vesicles
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  

Description comment:  Mostly fresh dark gray aphyric basalt 
with cryptocrystalline groundmass. Thin (<1mm) dark brown 
alteration halos along veins with generally irregular shape. 
Locally dark gray patches/blotches in gray-brown alteration 
patches/halos.
Proc. IODP | Volume 336 10



Site U1382 core descriptions Visual core descriptions
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message openfile IMAGES/1382A5R.PDF

Unit/subunit:  2-9
LITHOLOGY:  Aphyric cryptocrystalline to glassy basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0 to 1%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  3
Groundmass alteration intensity:  slight

Description comment:  Mostly fresh dark gray aphyric basalt 
with cryptocrystalline groundmass. Thin (<1mm) dark brown 
alteration halos along veins with generally irregular shape. 
Locally dark gray patches/blotches in gray-brown alteration 
patches/halos.

Unit/subunit:  2-10
LITHOLOGY:  Aphyric cryptocrystalline to fine-grained basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (1 to 5%)
Vesicle filling comment:  Vesicles filled with abundant smec-
tite (+/- celadonite), FeOOH (+/- iddingsite),  and minor zeo-
lite (phillipsite)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  5
Groundmass alteration intensity:  slight

Description comment:  Mostly fresh dark gray aphyric basalt 
with cryptocrystalline groundmass. Thin (<1mm) dark brown 
alteration halos along veins with generally irregular shape. 
Locally dark gray patches/blotches in gray-brown alteration 
patches/halos.

Unit/subunit:  2-11
LITHOLOGY:  Aphyric cryptocrystalline to fine-grained basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered  
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  2 to 5
Groundmass alteration intensity:  slight

Description comment:  Mostly fresh dark gray aphyric basalt 
with cryptocrystalline groundmass. Thin (<1mm) dark brown 
alteration halos along veins with generally irregular shape. 
Locally dark gray patches/blotches in gray-brown alteration 
patches/halos.

Unit/subunit:  2-12
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0 to 3%)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  2 to 4
Groundmass alteration intensity:  slight

Description comment:  Mostly fresh dark gray aphyric basalt 
with cryptocrystalline groundmass. Thin (<1mm) dark brown 
alteration halos along veins with generally irregular shape. 
Locally dark gray patches/blotches in gray-brown alteration 
patches/halos.

Unit/subunit:  2-13
LITHOLOGY:  Breccia
DESCRIPTION:  Hyaloclastite
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered

Description comment:  Poorly sorted hyaloclastite from pillow 
margin (clast size range from 1 to 10mm). Composed of 85% 
of angular clasts of altered glass (aphyric non-vesicular) with 
alteration halos (alteration 60%). Fresh glass partially devitri-
fied. Matrix (15%) composed of fine grained to cryptocrystal-
line 25% FeOOH, 25% smectite (+/- iddingsite) and 25% of 
red-brown sedimentary clay.

Unit/subunit:  2-14
LITHOLOGY:  Aphyric cryptocrystalline to fine-grained basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered 
Vesicles:  sparsely vesicular (0 to 3%)
Vesicle filling comment:  Vesicles filled with abundant smec-
tite (+/- celadonite), FeOOH (+/- iddingsite),  and minor zeo-
lite (phillipsite)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  3 to 10
Groundmass alteration intensity:  slight to moderate

Description comment:  Slightly to moderately altered sparsly 
vesicular microcrystalline groundmass with gray-brown alter-
ation halo/patches; Many unfilled vesicles on most altered 
pieces.
Proc. IODP | Volume 336 11



Site U1382 core descriptions Visual core descriptions
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Hole 336-U1382A-5R Section 2, Top of Section: 133.79 CSF-A (m)

message openfile IMAGES/1382A5R.PDF

Unit/subunit:  2-15
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  chilled margin 
Vesicles:  sparsely vesicular (0 to 3%)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  3 to 4
Groundmass alteration intensity:  slight

Description comment:  Slightly altered microcrystalline 
groundmass with gray-brown alteration halo/patches.  Few 
dark gray patches/blotches in gray-brown alteration patches, 
moslty filled vesicles.
Proc. IODP | Volume 336 12



Site U1382 core descriptions Visual core descriptions
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Hole 336-U1382A-5R Section 3, Top of Section: 135.16 CSF-A (m)

message openfile IMAGES/1382A5R.PDF

Unit/subunit:  2-16
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0 to 1%) 
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  2
Groundmass alteration intensity:  slight

Description comment:  Very slightly altered microcrystalline 
groundmass with gray-brown alteration halo/patches.
Proc. IODP | Volume 336 13



Site U1382 core descriptions Visual core descriptions
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Hole 336-U1382A-6R Section 1, Top of Section: 142.1 CSF-A (m)

message openfile IMAGES/1382A6R.PDF

Unit/subunit:  2-17
LITHOLOGY:  Aphyric cryptocrystalline to fine-grained basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered 
Vesicles:  mostly non vesicular (0 to 0.5%)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  0 to 5
Groundmass alteration intensity:  fresh to slight

Description comment:  Dark gray cryptocrystalline ground-
mass with FeOOH and clay (+/- iddingsite) replacing olivine 
microcrysts and interstitial glass within dark brown oxidized 
halos and patches.

Unit/subunit:  2-18
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered 
Vesicles:  sparsely vesicular (0 to 3%)
Groundmass alteration texture:  blotchy to patchy
Groundmass alteration percentage [%]:  1 to 5
Groundmass alteration intensity:  rare to slight

Description comment:  Cryptocrystalline variolitic ground-
mass with  blotchy alteration and minor FeOOH staining.
Proc. IODP | Volume 336 14



Site U1382 core descriptions Visual core descriptions
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Hole 336-U1382A-6R Section 2, Top of Section: 143.45 CSF-A (m)

message openfile IMAGES/1382A6R.PDF

Unit/subunit:  3
LITHOLOGY:  Aphyric medium-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered 
Vesicles:  non-vesicular  
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 10
Groundmass alteration intensity:  rare to moderate

Description comment:  Mostly sparsely altered microcrystal-
line groundmass with FeOOH staining within dark brown 
alteration halos. 
Proc. IODP | Volume 336 15



Site U1382 core descriptions Visual core descriptions
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Hole 336-U1382A-6R Section 3, Top of Section: 144.22 CSF-A (m)

message openfile IMAGES/1382A6R.PDF

Unit/subunit:  4-1
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  non-vesicular
Groundmass alteration texture:  patchy to pervasive
Groundmass alteration percentage [%]:  10
Groundmass alteration intensity:  moderate

Description comment:  Pervasively altered cryptocrystalline 
groundmass with mixed FeOOH and brown clay replacing the 
groundmass and interstitial glass.

Unit/subunit:  4-2
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered 
Vesicles:  sparsely vesicular (3 to 5%) 
Groundmass alteration texture:  blotchy
Groundmass alteration percentage [%]:  3 to 10
Groundmass alteration intensity:  slight to moderate

Description comment:  Dark gray cryptocrystalline ground-
mass with disseminated FeOOH +/- clays as vesicule filling 
and replacement of glass within dark brown blotches.
Proc. IODP | Volume 336 16



Site U1382 core descriptions Visual core descriptions
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Hole 336-U1382A-7R Section 1, Top of Section: 151.7 CSF-A (m)

message openfile IMAGES/1382A7R.PDF

Unit/subunit:  4-3
LITHOLOGY:  Aphyric medium/fine-grained basalt
DESCRIPTION:  Massive/Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  non-vesicular
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  6
Groundmass alteration intensity:  moderate

Description comment:  Fine grained groundmass with dis-
seminated FeOOH +/- clays.

Unit/subunit:  4-4
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0 to 3%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  4
Groundmass alteration intensity:  slight

Description comment:  Cryptocrystalline groundmass with 
disseminated FeOOH +/- clays.

Unit/subunit:  4-5
LITHOLOGY:  Aphyric cryptocrystalline to fine-grained basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  0 to 3
Groundmass alteration intensity:  fresh to slight

Description comment:  Cryptocrystalline groundmass with 
disseminated FeOOH +/- clays.

Unit/subunit:  4-6
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered 
Vesicles:  sparsely vesicular (3%) 
Groundmass alteration texture:  blotchy
Groundmass alteration percentage [%]:  2 to 3
Groundmass alteration intensity:  slight

Description comment:  Cryptocrystalline to glassy ground-
mass with variolitic texture developing blochy alteration 
patches. Overall slight alteration with fresh, partly devitrified 
glass along pillow margin. Alteration intensity increases along 
veins near pillow margin. 
Proc. IODP | Volume 336 17



Site U1382 core descriptions Visual core descriptions
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Hole 336-U1382A-7R Section 2, Top of Section: 153.15 CSF-A (m)

message openfile IMAGES/1382A7R.PDF

Unit/subunit:  4-7
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0 to 3%) 
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  2 to 8
Groundmass alteration intensity:  slight

Description comment:  Micro-to cryptocrystalline groundmass 
with disseminated disseminated FeOOH +/- clays.

Unit/subunit:  4-8
LITHOLOGY:  Aphyric cryptocrystalline to fine-grained basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered 
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy to pervasive
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  Micro-to cryptocrystalline groundmass 
with disseminated disseminated FeOOH +/- clays within 
blotchy alteration patches.
Proc. IODP | Volume 336 18
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U1382A-8R-1
Core Photo

5-h

5-h

5-b

5-b5-b

5-h

111

222

333

444

555

666

777

888

999

101010

111111

121212

131313

141414

151515

161616

171717

181818

191919

202020

0

10

20

30

40

50

60

70

80

90

100

110

120

162.4

162.2

162.0

161.8

161.6

161.4

Description

30
00

20
00

10
00

0-1
00

0

Magnetic
susceptibility

(x105 SI)
(MS, MS Point)

Dip
AzimuthDipO

rie
nt

at
io

n

S
ca

nn
ed

 im
ag

e

P
ie

ce
 n

um
be

r

D
ep

th
 (m

)

Reflectance
(L*, b*, a*)

Grain size
Structural 

measurements

20100-1
0

-2
0

10
0

7550250

C
or

e 
le

ng
th

 (c
m

)

1086420

Alteration

Glass

Vesicularity
(%)

Li
th

. u
ni

t

VeinsW
ho

le
 ro

un
d 

im
ag

e

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

151050

151050

15105010864206420 20100-1
0

-2
0

Shipboard Studies

Hole 336-U1382A-8R Section 1, Top of Section: 161.3 CSF-A (m)

message openfile IMAGES/1382A8R.PDF

Unit/subunit:  5
LITHOLOGY:  sedimentary-plutonic-volcanic 
DESCRIPTION:  Sedimentary Breccia
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered

Description comment:  Large sedimentary breccia unit com-
posed of plutonic rocks and serpentintes intercalated with 
pelagic nanofossil ooze and volcanic rocks (phyric and 
aphyric) that have been encountered above (possibly result-
ing from fall-in). The  association of sediment and serpenti-
nite/gabbroic rocks are considered to result from mass 
wasting (with possibly hiatus allowing pelagic sediment depo-
sition), so the different subunits based on lithologies have not 
been distinguished.

Unit/subunit:  (5-b)
LITHOLOGY:  hard sediment
DESCRIPTION:  Sedimentary Breccia
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A 

Description comment:  Part of sample (336-U1382A-8R-4-
#2) is made of silty or clayey brown yellowish sediments and 
seems to be quite consolidated. It contained clasts of very 
fine sand (black in color).

Unit/subunit:  (5-h)
LITHOLOGY:  moderately to highly phyric cryptocrystalline to 
microcrystalline basalt
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A
Plagioclase phenocrysts:  Mode=5-20%, MIN=0.5-1mm; 
MAX=2-10mm; Avg=1-5mm
Vesicles:  sparsely to moderately vesicular (0-10%)
Vesicle filling comment:  Vesicles filled with abundant smec-
tite (+/- celadonite), FeOOH (+/- iddingsite),  and possibly 
minor zeolite and carbonate
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  2 to 6
Groundmass alteration intensity:  slight

Description comment:  Euhedral olivine phenocrysts partly 
altered to iddingsite and/or cream colored clay.
Proc. IODP | Volume 336 19
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Hole 336-U1382A-8R Section 2, Top of Section: 162.59 CSF-A (m)
Unit/subunit:  (5-1)
(subunit) depth range: 162.59 - 163.35 [m]
LITHOLOGY:  soft sediment
DESCRIPTION:  Sedimentary Breccia
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A

Description comment:  Brown yellowish silty or clayey sediments presented highly disturbed internal structures by drilling process.   It contained clasts of volcanic rocks,
their grain size ranged from very fine to fine sand, were angular and poorly sorted. Clasts could have been brought by the drilling processes.
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Hole 336-U1382A-8R Section 3, Top of Section: 162.93 CSF-A (m)
Unit/subunit:  (5-1)
(subunit) depth range: 162.59 - 163.35 [m]
LITHOLOGY:  soft sediment
DESCRIPTION:  Sedimentary Breccia
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A

Description comment:  Brown yellowish silty or clayey sediments presented highly disturbed internal structures by drilling process.   It contained clasts of volcanic rocks,
their grain size ranged from very fine to fine sand, were angular and poorly sorted. Clasts could have been brought by the drilling processes.
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Hole 336-U1382A-8R Section 4, Top of Section: 163.35 CSF-A (m)
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Unit/subunit:  (5-c)
LITHOLOGY:  sedimentary breccia
DESCRIPTION:  Sedimentary Breccia
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A  

Description comment:  Poorly sorted matrix-supported sedi-
mentary breccia (clast size range from 0.5 to 10mm). Com-
posed of 30 to 40% of angular clasts of variably altered 
serpentinites (many folliated clasts) and possibly altered gab-
bros and aphyric basalt, non-vesicular. Matrix (70 to 60%) 
composed of microcrystalline sedimentary light-brown clay.

Unit/subunit:  (5-d)
LITHOLOGY:  olivine gabbro
DESCRIPTION:  coarse-grained, porphyroclastic and 
mylonitic 
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A
Plagioclase phenocrysts:  Mode=40-90%, MAX=20mm; 
Euhedral, porphyroclastic to fine-grained 

Description comment:  Olivine gabbro within sedimentary 
breccia unit are characterized by both high and low tempera-
ture alteration mineral assemblages. Alteration is above 70% 
with olivine replaced by 50% serpentine and 50% FeOOH; 
euhedral CPX and OPX replaced by amphibole (?) while pri-
mary intersertal plagioclase is partly replaced by albite.

Unit/subunit:  (5-e)
LITHOLOGY:   harzburgite
DESCRIPTION:  coarse- and medium-grained granular to 
porphyroclastic
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A

Description comment:  Moderate to complete serpentiniza-
tion before being highly weathered and vein fractured filled 
with carbonates. Sample 336-U1382A-9R-1-#12 is intruded 
by gabbroic veins. Olivine is 30 to 100% replaced by serpen-
tine and locally by FeOOH-rich clay assemblages within light 
green-brown alteration halos along thick (1-3mm) carbonate 
(aragonite) veins. 

Unit/subunit:  (5-f)
LITHOLOGY:  lherzolite
DESCRIPTION:  coarse- and medium-grained granular to 
porphyroclastic
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A 

Description comment:  Moderate serpentinization of dark 
green lherzolite. Olivine is about 30% altered and replaced by 
folliated serpentine while CPX and OPX showing limited 
alteration.
Proc. IODP | Volume 336 22
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Hole 336-U1382A-9R Section 1, Top of Section: 170.9 CSF-A (m)
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Unit/subunit:  (5-g)
LITHOLOGY:  aphyric cryptocrystalline to fine-grained basalt
DESCRIPTION:  
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A 
Vesicles:  generally non-vesicular (only 9R-1#11 is sparsely 
vesicular: 3%) 
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  2 to 6
Groundmass alteration intensity:  slight

Description comment:  Slightly to moderately altered crypto-
crystalline groundmass with disseminated iron-oxide rich 
clay.
Proc. IODP | Volume 336 23
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Unit/subunit:  (5-h)
LITHOLOGY:  moderately to highly phyric cryptocrystalline to 
microcrystalline basalt
UPPER CONTACT:  N/A
LOWER CONTACT:  N/A
Plagioclase phenocrysts:  Mode=5-20%, MIN=0.5-1mm; 
MAX=2-10mm; Avg=1-5mm
Vesicles:  sparsely to moderately vesicular (0-10%)
Vesicle filling comment:  Vesicles filled with abundant smec-
tite (+/- celadonite), FeOOH (+/- iddingsite),  and possibly 
minor zeolite and carbonate
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  2 to 6
Groundmass alteration intensity:  slight

Description comment:  Euhedral olivine phenocrysts partly 
altered to iddingsite and/or cream colored clay.

Unit/subunit:  6-1
LITHOLOGY:  highly phyric fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Plagioclase phenocrysts:  Mode=20%, MIN=1mm; 
MAX=9mm; Avg=2mm
Olivine phenocrysts:  Mode=3%, MIN=0.5mm; MAX=2mm; 
Avg=1mm
Vesicles:  sparsely vesicular (3%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  ~1
Groundmass alteration intensity:  rare

Description comment:  Glassy to cryptocrystalline ground-
mass with numerous microphenocrysts. Interstitial glass is 
mostly devitrified and partly altered to palagonite. 'Euhedral 
olivine phenocrysts partly altered (~40% alteration) to brown 
clay (smectite +/- iddingsite). Fresh plagioclase and CPX.

Unit/subunit:  6-2
LITHOLOGY:  moderately to highly phyric microcrystalline to  
fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  chilled margin
Plagioclase phenocrysts:  Mode=5-20%, MIN=1mm; MAX=4-
12mm; Avg=2-4mm
Olivine phenocrysts:  Mode=1-5%, MIN=0.3-1mm; MAX=1-
4mm; Avg=0.5-2mm,
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Interstitial glass is mostly devit-
rified and partly altered to palagonite. Euhedral olivine phe-
nocrysts partly altered (10 to 90% alteration) to brown clay 
(smectite +/- iddingsite). Fresh glomerocrysts of plagioclase 
associated with minor CPX.
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Hole 336-U1382A-9R Section 3, Top of Section: 173.8 CSF-A (m)
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Unit/subunit:  6-2
LITHOLOGY:  moderately to highly phyric microcrystalline to  
fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  chilled margin
Plagioclase phenocrysts:  Mode=5-20%, MIN=1mm; MAX=4-
12mm; Avg=2-4mm
Olivine phenocrysts:  Mode=1-5%, MIN=0.3-1mm; MAX=1-
4mm; Avg=0.5-2mm,
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Interstitial glass is mostly devit-
rified and partly altered to palagonite. Euhedral olivine phe-
nocrysts partly altered (10 to 90% alteration) to brown clay 
(smectite +/- iddingsite). Fresh glomerocrysts of plagioclase 
associated with minor CPX.
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Hole 336-U1382A-9R Section 4, Top of Section: 175.16 CSF-A (m)
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Unit/subunit:  6-2
LITHOLOGY:  moderately to highly phyric microcrystalline to  
fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  chilled margin
Plagioclase phenocrysts:  Mode=5-20%, MIN=1mm; MAX=4-
12mm; Avg=2-4mm
Olivine phenocrysts:  Mode=1-5%, MIN=0.3-1mm; MAX=1-
4mm; Avg=0.5-2mm,
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Interstitial glass is mostly devit-
rified and partly altered to palagonite. Euhedral olivine phe-
nocrysts partly altered (10 to 90% alteration) to brown clay 
(smectite +/- iddingsite). Fresh glomerocrysts of plagioclase 
associated with minor CPX.
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Hole 336-U1382A-10R Section 1, Top of Section: 180.5 CSF-A (m)
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Unit/subunit:  6-2
LITHOLOGY:  moderately to highly phyric microcrystalline to  
fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  chilled margin
Plagioclase phenocrysts:  Mode=5-20%, MIN=1mm; MAX=4-
12mm; Avg=2-4mm
Olivine phenocrysts:  Mode=1-5%, MIN=0.3-1mm; MAX=1-
4mm; Avg=0.5-2mm,
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Interstitial glass is mostly devit-
rified and partly altered to palagonite. Euhedral olivine phe-
nocrysts partly altered (10 to 90% alteration) to brown clay 
(smectite +/- iddingsite). Fresh glomerocrysts of plagioclase 
associated with minor CPX.
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Hole 336-U1382A-10R Section 2, Top of Section: 181.91 CSF-A (m)

message openfile IMAGES/1382A10R.PDF

Unit/subunit:  6-2
LITHOLOGY:  moderately to highly phyric microcrystalline to  
fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  chilled margin
Plagioclase phenocrysts:  Mode=5-20%, MIN=1mm; MAX=4-
12mm; Avg=2-4mm
Olivine phenocrysts:  Mode=1-5%, MIN=0.3-1mm; MAX=1-
4mm; Avg=0.5-2mm,
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Interstitial glass is mostly devit-
rified and partly altered to palagonite. Euhedral olivine phe-
nocrysts partly altered (10 to 90% alteration) to brown clay 
(smectite +/- iddingsite). Fresh glomerocrysts of plagioclase 
associated with minor CPX.
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Hole 336-U1382A-10R Section 3, Top of Section: 183.35 CSF-A (m)

message openfile IMAGES/1382A10R.PDF

Unit/subunit:  6-3
LITHOLOGY:  moderately to highly phyric microcrystalline to  
fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Plagioclase phenocrysts:  Mode=5-15%, MIN=1mm; MAX=4-
11mm; Avg=2-3mm
Olivine phenocrysts:  Mode=1-5%, MIN=0.3-0.5mm; MAX=1-
4mm; Avg=0.5-1.5mm
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Interstitial glass is mostly devit-
rified and partly altered to palagonite. Euhedral olivine phe-
nocrysts partly altered (10 to 90% alteration) to brown clay 
(smectite +/- iddingsite). Fresh glomerocrysts of plagioclase 
associated with minor CPX.
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Hole 336-U1382A-10R Section 4, Top of Section: 184.85 CSF-A (m)

message openfile IMAGES/1382A10R.PDF

Unit/subunit:  6-3
LITHOLOGY:  moderately to highly phyric microcrystalline to  
fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Plagioclase phenocrysts:  Mode=5-15%, MIN=1mm; MAX=4-
11mm; Avg=2-3mm
Olivine phenocrysts:  Mode=1-5%, MIN=0.3-0.5mm; MAX=1-
4mm; Avg=0.5-1.5mm
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Interstitial glass is mostly devit-
rified and partly altered to palagonite. Euhedral olivine phe-
nocrysts partly altered (10 to 90% alteration) to brown clay 
(smectite +/- iddingsite). Fresh glomerocrysts of plagioclase 
associated with minor CPX.
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Hole 336-U1382A-11R Section 1, Top of Section: 190.1 CSF-A (m)

message openfile IMAGES/1382A11R.PDF

Unit/subunit:  6-3
LITHOLOGY:  moderately to highly phyric microcrystalline to  
fine-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Plagioclase phenocrysts:  Mode=5-15%, MIN=1mm; MAX=4-
11mm; Avg=2-3mm
Olivine phenocrysts:  Mode=1-5%, MIN=0.3-0.5mm; MAX=1-
4mm; Avg=0.5-1.5mm
Vesicles:  sparsely vesicular (0 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  1 to 6
Groundmass alteration intensity:  rare to slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Interstitial glass is mostly devit-
rified and partly altered to palagonite. Euhedral olivine phe-
nocrysts partly altered (10 to 90% alteration) to brown clay 
(smectite +/- iddingsite). Fresh glomerocrysts of plagioclase 
associated with minor CPX.

Unit/subunit:  7-1
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered 
Vesicles:  sparsely vesicular (0 to 3%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  5
Groundmass alteration intensity:  slight

Description comment:  cryptocrystalline to glassy aphyric 
basalt with gray brown halos.
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Hole 336-U1382A-11R Section 2, Top of Section: 191.33 CSF-A (m)

message openfile IMAGES/1382A11R.PDF

Unit/subunit:  7-2
LITHOLOGY:  Aphyric cryptocrystalline to microcrystalline 
basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0.5 to 3%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  0 to 8
Groundmass alteration intensity:  fresh to slight

Description comment:  glassy aphyric basalt - pillow margin.
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Hole 336-U1382A-12R Section 1, Top of Section: 199.7 CSF-A (m)

message openfile IMAGES/1382A12R.PDF

U1382A-12R-1

Unit/subunit:  7-3
LITHOLOGY:  Highly phyric microcrystalline basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Plagioclase phenocrysts:  Mode=7-10%, MIN=1mm; MAX=5-
8mm; Avg=2-3mm
Olivine phenocrysts:  Mode=3-5%, MIN=0.3-0.5mm; MAX=1-
3mm; Avg=0.5-1mm
Vesicles:  sparsely vesicular (0.5 to 5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  3
Groundmass alteration intensity:  slight

Description comment:  cryptocrystalline groundmass with 
numerous microphenocrysts. Euhedral olivine phenocrysts 
partly altered (~60% alteration) to smectite, iddingsite and 
locally carbonate.

Unit/subunit:  7-4
LITHOLOGY:  Aphyric cryptocrystalline basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  very aparsely vesicular (0 to 0.5%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  0 to 5
Groundmass alteration intensity:  fresh to slight

Unit/subunit:  7-5
LITHOLOGY:  Aphyric cryptocrystalline to microcrystalline 
basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0.5 to 3%) 
Groundmass alteration texture:  Patchy to blotchy
Groundmass alteration percentage [%]:  0 to 20
Groundmass alteration intensity:  fresh to abundant

Description comment:  cryptocrystalline to glassy aphyric 
basalt.

Unit/subunit:  7-6
LITHOLOGY:  Aphyric cryptocrystalline to microcrystalline 
basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0 to 3%) 
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  3 to 4
Groundmass alteration intensity:  slight

Description comment:  cryptocrystalline to glassy aphyric 
basalt.
Proc. IODP | Volume 336 33



Site U1382 core descriptions Visual core descriptions

U1382A-12R-2
Core Photo

48

22

7-6

7-7

8

111

222

333

444

555

666

777

888

999

101010

111111

121212

131313

141414

151515

161616

171717

181818

191919

202020

212121

0

10

20

30

40

50

60

70

80

90

100

202.2

202.0

201.8

201.6

201.4

201.2

Description

30
00

20
00

10
00

0-1
00

0

Magnetic
susceptibility

(x105 SI)
(MS, MS Point)

Dip
AzimuthDipO

rie
nt

at
io

n

S
ca

nn
ed

 im
ag

e

P
ie

ce
 n

um
be

r

D
ep

th
 (m

)

Reflectance
(L*, b*, a*)

Grain size
Structural 

measurements

20100-1
0

-2
0

10
0

7550250

C
or

e 
le

ng
th

 (c
m

)

1086420

Alteration

Glass

Vesicularity
(%)

Li
th

. u
ni

t

VeinsW
ho

le
 ro

un
d 

im
ag

e

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

151050

151050

15105010864206420 20100-1
0

-2
0

Shipboard Studies

Hole 336-U1382A-12R Section 2, Top of Section: 201.11 CSF-A (m)

message openfile IMAGES/1382A12R.PDF

Unit/subunit:  7-7
LITHOLOGY:  Aphyric cryptocrystalline to microcrystalline 
basalt
DESCRIPTION:  Pillow Flow
UPPER CONTACT:  chilled margin
LOWER CONTACT:  Not recovered
Vesicles:  sparsely vesicular (0 to 3%)
Groundmass alteration texture:  blotchy
Groundmass alteration percentage [%]:  0 to 6
Groundmass alteration intensity:  

Description comment:  glassy cryptocrystalline aphyric 
basalt.

Unit/subunit:  8
LITHOLOGY:  Aphyric fine- to medium-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  mostly non vesicular (0 to 1%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  6 to 10
Groundmass alteration intensity:  slight to moderate

Description comment:  cryptocrystalline to microcrystalline 
aphyric basalt.
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Hole 336-U1382A-12R Section 3, Top of Section: 202.2 CSF-A (m)

message openfile IMAGES/1382A12R.PDF

Unit/subunit:  8
LITHOLOGY:  Aphyric fine- to medium-grained basalt
DESCRIPTION:  Massive Flow
UPPER CONTACT:  Not recovered
LOWER CONTACT:  Not recovered
Vesicles:  mostly non vesicular (0 to 1%)
Groundmass alteration texture:  patchy
Groundmass alteration percentage [%]:  6 to 10
Groundmass alteration intensity:  slight to moderate

Description comment:  cryptocrystalline to microcrystalline 
aphyric basalt.
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disturbance

Hole 336-U1382B Core 1H, Interval 0.0-7.8 m (CSF-A)
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Strong brown to light brown to pink foraminifer nannofossil ooze with variable proportions of foraminifers and nannofossils

Hole 336-U1382B Core 2H, Interval 5.5-15.12 m (CSF-A)
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Highly disturbed (biscuits and suppy) light brown to reddish yellow to pink foraminifer nannofossil ooze with variable proportions of foraminifers and nannofossils
and containing some layers with sandy to pebbly angular clasts

Hole 336-U1382B Core 3H, Interval 15.0-22.66 m (CSF-A)

message openfile IMAGES/1382B3H.PDF
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Reddish yellow to pink moderately coring disturbed (biscuits) quite homogenous foraminifer nannofossil ooze with variable proportions of foraminifers and
nannofossils

Hole 336-U1382B Core 4H, Interval 24.5-32.55 m (CSF-A)
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U1382B-5H
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Highly coring disturbed to totally destroyed reddish yellow to pink foraminifer bearing nannofossil rich and nannofossil rich ooze

Hole 336-U1382B Core 5H, Interval 34.0-37.0 m (CSF-A)
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U1382B-6H
Core Photo

7.5YR 6/4
(light brown)

7.5YR 6/6
(reddish
yellow)

7.5YR 6/6
(reddish
yellow)

7.5YR 6/6
(reddish
yellow)

7.5YR 8/4
(pink)

7.5YR 8/3
(pink)

7.5YR 8/3
(pink)

7.5YR 7/4
(pink)

7.5YR 7/4
(pink)

7.5YR 7/4
(pink)

7.5YR 7/4
(pink)

1

2

3

4

5

6

7

8

CC

0

100

200

300

400

500

600

700

800

900

52.0

51.0

50.0

49.0

48.0

47.0

46.0

45.0

44.0

Color

b*

20100-1
0

-2
0

Natural gamma
radiation

(cps)

7.
6

5.
6

3.
6

1.
6

Magnetic
susceptibility

(Instrument units)

15
00

.0

10
00

.0

50
0.

0

0.
0Shipboard

samples
Sedimentary

structureC
or

in
g 

di
st

ur
ba

nc
e

in
te

ns
ity

C
or

in
g 

di
st

ur
ba

nc
e

Graphic
lithologyC

or
e 

im
ag

e

S
ec

tio
n

C
or

e 
le

ng
th

 (c
m

)

D
ep

th
 C

SF
-A

 (m
)

Reddish yellow to pink foraminifer nannofossil ooze with variable proportions of foraminifers and nannofossils and containing some layers with sandy to pebbly
(serpentinite clast) angular black clasts and showing rare upward fining

Hole 336-U1382B Core 6H, Interval 43.5-52.68 m (CSF-A)

message openfile IMAGES/1382B6H.PDF
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Very pale brown to pink foraminfer nannofossil ooze with variable proportions of foraminifers and nannofossils with a top of the core showing two pebbly clasts
of serpentinite and one pebbly clast of gabbro

Hole 336-U1382B Core 7H, Interval 53.0-62.96 m (CSF-A)

message openfile IMAGES/1382B7H.PDF
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Light brown to reddish yellow foraminifer nannofossil ooze with variable proportions of foraminifers and nannofossils and containing layers with sandy to pebbly
angular black clasts

Hole 336-U1382B Core 8H, Interval 62.5-72.46 m (CSF-A)
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Strong brown to brown to reddish yellow foraminifer nannofossil ooze with variable proportions of foraminifers and nannofossils and containing some layers with
sandy to pebbly angular black clasts

Hole 336-U1382B Core 9H, Interval 72.0-82.26 m (CSF-A)

message openfile IMAGES/1382B9H.PDF
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U1382B-10H
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Strong brown to brown to reddish yellow foraminifer nannofossil ooze with variable proportions of foraminifers and nannofossils and locally matrix supported
muddy gravels (sandy to pebbly in grain size) and rare upward fining

Hole 336-U1382B Core 10H, Interval 81.5-91.06 m (CSF-A)

message openfile IMAGES/1382B10H.PDF

U1382B-11X-1: All to sampling
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U1382B-11X-CC
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Hole 336-U1382B-11X Section CC, Top of Section: 90.0 CSF-A (m)

message openfile IMAGES/1382B11X.PDF

LITHOLOGY: Aphyric cryptocrystalline basalt. This unit is 
composed of only one piece of aphyric sparsely vesicular 
microcrystalline basalt. Alteration comment: Recovered piece 
is slightly altered with alteration patches.
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U1382B-12X-1
Core Photo
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Hole 336-U1382B-12X Section 1, Top of Section: 94.7 CSF-A (m)

message openfile IMAGES/1382B12X.PDF

LITHOLOGY: Serpentinite, talc-amphibolite. This unit is com-
posed of mainly serpentinite and talc-amphibolite. All sam-
ples show pebble-sized and angular, subangular to 
subrounded shape, which they suffer serpentinization and 
oxidization. It appear to be hard to look for deformation fea-
ture due to small sample size. Talc-amphibolite show well-
developed schistsity defined by the oriented  talc and amphi-
bole.
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U1382A-3R-2-W 99-101
Thin section: 336-U1382A-3R-2-W 99/101-TSB#1-TS#1 99-101
Piece number: 11
Depth CSF-A (m): 115.790 - 115.810
Rock name: aphyric sparsely vesicular basalt
Grain size: medium grained
Texture: subophitic to intersertal

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape

Replacing/ 
filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 3 8 0.1 0.6 0.3
euhedral, 
equant

clay, FeOOH 
and minor 
carbonate

Plagioclase 40 42 0.2 4 2
euhedral, 

tabular
minor clay 
alteration Large laths, minor needles in intersti

Clinopyroxene 35 36 0.2 2.5 1 anhedral rare clay
Fe-Ti oxide 2 2 0.02 0.2 0.05

q
skeletal fresh

Sulfide tr. tr.
Mesostasis 3 10

Secondary mineralogy Percent min max mode
Replacing/ 

filling

Green clay 13

Olivine, 
plagioclase, 
mesostasis

FeOOH 3
Olivine, filling 

vugs
Carbonate 1 filling vugs

Vesicles Present Original min max mode Shape

Total Alteration: 17
Structure:
Comments:

granular to intersertal

Size

Size

Co

Co

Co

interstitial between laths

often as inclusion in plagioclase

pre-dates carbonate precipitation
rare after olivine
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omments

omments

omments

h reddish color, and tortoise-shell structure 

, porbably secondary origin

onite)

U1382A-3R-3-W 28-31
Thin section: 336-U1382A-3R-3-W 28/31-TSB#2-TS#2 28-31
Piece number: 3
Depth CSF-A (m): 116.470 - 116.500
Rock name: aphyric avesicular basalt
Grain size: medium grained
Texture: subophitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape

Replacing/ 
filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 0 8 0.1 0.4 0.2 equant

clay, FeOOH 
and minor 
carbonate

Plagioclase 43 45 1 5 3 tabular
minor clay 
alteration

Clinopyroxene
35 37 0.1 2 1 anhedral

minor clay 
alteration

Fe-Ti oxide

2 2 0.05 0.2 0.1

anhedral, 
elongate, 
skeletal

Sulfide tr. tr. anhedral
Mesostasis 3 10 in interstices

Secondary mineralogy Percent min max mode
Replacing/ 

filling

Green clay 5
plagioclase, 

CPX

Brown clay 10
mesostasis, 

olivine

FeOOH 3 olivine

Vesicles Present Original min max mode Shape

Total Alteration: 18
Structure:
Comments:

Avesicular, Subophitic

Size

Size

C

C

C

along cracks

complete replacement of olivine wit
of oxide

very rare , associated with Fe-oxide

reddish-brown isotropic clay (palag
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Comments

Comments

Comments

sion of of sulfides in plagioclase

ths

ary sulfide along crack in plagioclase.

U1382A-3R-4-W 95-99
Thin section: 336-U1382A-3R-4-W 95/99-TSB#3-TS#3 95-98.5
Piece number: 11
Depth CSF-A (m): 118.550 - 118.585
Rock name: aphyric sparsely vesicular basalt
Grain size: medium grained
Texture: subophitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape

Replacing/ 
filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 6.5 7 0.1 0.5 0.2 equant

0.5% weak 
alteration of 

olivine 
replaced by 
clay along 

grain 
boundaries 
and cracks

Plagioclase 44 45 <0.1 3 1.5 tabular

incipient 
alteration of 
plagio along 

cracks intergrown with CPX
Clinopyroxene 40 40 <0.1 2 1 anhedral
Fe-Ti oxide

2 2 0.02 0.08 0.04
sub to 

anhedral
Sulfide tr. tr. <0.1 <0.1 globular

Mesostasis 4 6

2% alteration 
of mesostasis 
by clay. 

Secondary mineralogy Percent min max mode
Replacing/ 

filling

Green clay 3.5
Mesostasis, 

PLAG, Olivine

Pyrite tr.
cracks in 

plagioclase

Vesicles Present Original min max mode Shape
V1 1 1 0.5 2 1 spherical

Total Alteration: 3.5

Structure:
Comments:

Size

Size

intergrown with plagioclase

patchy alteration

often as inclusion in plagioclase

leaf-like skeletal crystal
spherical to elongate. Some inclu

interstices between plagioclase la

Rock has subophitic texture. Oxide and sulfide enriched in mesostasis. Some sulfide inclusion in plagioclases, Ultratrace of second
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ts

ts

ts

 microphenocrysts

ck); 20% 
d Cpx faintly 

rt in the center with numerous 
with faint variolitic texture and 
sharp, micromiarolitic contact, which 

U1382A-4R-1-W 69-73
Thin section: 336-U1382A-4R-1-W 69/73-TSB#4-TS#4 69-73
Piece number: 10
Depth CSF-A (m): 123.590 - 123.630
Rock name: aphyric avesicular basalt
Grain size: crypto- to microcrystalline
Texture: aphanitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 4.8 5 <0.01 0.25 0.05

Skeletal, 
hopper-

type 
microphen

ocrysts
clay and minor 

FeOOH
Plagioclase 20 20 0.1 needle intergrown with CPX

Clinopyroxene 10 10 0.1
anhedral, 
skeletal

Fe-Ti oxide 1 1 <0.001
equant 

anhedral
Sulfide tr. tr. <0.005 equant

Mesostasis 63 64

Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 1

Olivine, crypto and 
microcrystalline 

mesostasis, vesicule 
and void fill

Brown clay tr. hairline cracks
FeOOH tr. hairline cracks

Vesicles Present Original min max mode Shape
V1

Total Alteration: 1.2

Structure:
Comments:

Size

Size

Commen

Commen

Commen

 linked-chain elongate agregates of olivine

reddish- brown

in mesostasis

44% cryptocrystalline (buff-colored and bla
microcrystalline (needles of plagioclase an
discenable in mesostasis)

reddish- brown

Thin section has three domains : (1) cryptocrystalline groundmass with skeletal olivine microcrysts and rare varioles. (2) Variolitic pa
varioles consisting of swords of plagioclase needles and linked-chain olivine in a buff matrix lacking varioles (3)microcrystalline part 
abundant sheafs of plagioclase needles. olivine microphenocryst contents are uniform. Zone (1) is separated from zone (2) along a 
is somewhat more clay altered than the rest of the piece which is fresh.
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or vugs often filled with clay-FeOOH.

ents

ents

ents

rophenocrysts

U1382A-4R-3-W 34-37
Thin section: 336-U1382A-4R-3-W 34/37-TSB#5-TS#5 34-37
Piece number: 8
Depth CSF-A (m): 126.150 - 126.180
Rock name: aphyric avesicular basalt
Grain size: microcrystalline
Texture: aphanitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 2 10 0.5
equant to 
elongate

Plagioclase 43 45 0.2 needle in sheafs and swirls between olivine
Clinopyroxene 40 42 0.1 anhedral

Fe-Ti oxide 3 3 0.06
equant 

anhedral
Sulfide

tr. tr. 0.01
equant 
grains

Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 10
olivine, rare after 

plag+cpx

FeOOH 2

After olivine 
microphenocrysts 

sometimes 
structurally layered 

with clay
Pyrite tr. after olivine

Vesicles Present Original min max mode Shape
V1

Total Alteration: 12

Structure:
Comments:

Center of crescent-shaped piece is least altered. Margins are noticably altered and oxidized and FeOOH-enriched. Avesicular, min

Size

Size

Comm

Comm

Comm

between plagioclase needles

skeletal linked-chain needles, equant mic
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ents

ents

ents

 olivine

U1382A-4R-3-W 39-42
Thin section: 336-U1382A-4R-3-W 39/42-TSB#6-TS#6 39-42
Piece number: 9
Depth CSF-A (m): 126.200 - 126.230
Rock name: aphyric avesicular basalt
Grain size: fine-grained
Texture: intersertal

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 8 12 0.05 0.5 0.1
subhedral 
to skeletal 

Plagioclase 47 48 0.05 2 0.5 needle acicular sheafs surrounding olivines

Clinopyroxene 36 36 - anhedral

Fe-Ti oxide 2 2 0.01 0.08 0.02
anhedral, 

equant
Sulfide tr. tr. equant
Glass 2

Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 6 olivine, rare plag
FeOOH 1 olivine

Pyrite tr.
ultratrace after 

olivine

Vesicles Present Original min max mode Shape
V1

Total Alteration: 7

Structure:
Comments:

Uneven distribution of extent of alteration

Size

Size

Comm

Comm

Comm

interstitial between plagioclase needles

belt-buckle shaped, sieve textured

interstitial and in center of sieve-textured
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nts

nts
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nters

red. rare microphenocrysts

U1382A-5R-1-W 32-36
Thin section: 336-U1382A-5R-1-W 32/36-TSB#7-TS#7 32-36
Piece number: 7
Depth CSF-A (m): 132.820 - 132.860
Rock name: aphyric avesicular basalt
Grain size: microcrystalline
Texture: aphanitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine tr. 8 1 elongated 
brown to red clay, 

FeOOH
Plagioclase 48 50 0.2 needle acicular sheafs surrounding olivine

Clinopyroxene 39 40 0.1

in 
between 

plag 
needles

Fe-Ti oxide 2 2 0.8

elongate 
skeletal 

crystals in 
patches

Secondary mineralogy Percent min max mode Replacing/ filling
FeOOH 1

Green clay 1 filling vesicles
Brown clay 8 replacing olivine
Clay 3

Vesicles Present Original min max mode Shape
V1 3.5 5 0.07 1 0.5 spherical

Total Alteration: 13

Structure:
Comments:

filled/lined with clay

y;
occasionally with oxide

Sparsely vesicular

Size

Size

Comme

Comme

Comme

some vesicles have clay rims and oxide ce

linked-chain skeletal crystals, strongly alte

mostly tiny equant crystal

replacing olivine and filling vesicles

Replacing groundmass
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attern

U1382A-5R-3-W 29-32
Thin section: 336-U1382A-5R-3-W 29/32-TSB#8-TS#8 29-32
Piece number: 10
Depth CSF-A (m): 135.450 - 135.480
Rock name: aphyric sparsely vesicular basalt
Grain size: microcrystalline
Texture: aphanitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 6 6 <0.04 0.5 0.1

equant to 
elongated, 

skeletal clay and FeOOH

Plagioclase 34 34 0.02 0.3 0.15
needles in 

sheafs

Clinopyroxene 20 20 0.1 anhedral

Fe-Ti oxide 2 2 0.01 equant

Mesostasis 38 40

Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 2

in vesicles, veins,  
trace in vein halo, 
rare after olivine 

along cracks

Vesicles Present Original min max mode Shape
V1 2 5 0.2 0.8 0.4 spherical

Total Alteration: 2

Structure:
Comments:

filled/lined with clay

0.1 wide clay vein; narrow very faint halo; some clay alteration of mesostasis inferred from color and pitting

Size

Size

Comme

Comme

Comme

interstitial between plagioclase, plumose p

some alteration of mesostasis possible

clusters of granular, euhedral olivine

cryptocrystalline mesostasis
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U1382A-6R-3-W 76-78
Thin section: 336-U1382A-6R-3-W 76/78-TSB#9-TS#9 76-78
Piece number: 2
Depth CSF-A (m): 144.980 - 145.000
Rock name: aphyric avesicular basalt
Grain size: fine-grained
Texture: intersertal to ophitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine

7.5 8 0.05 0.4 0.15 euhedral

Plagioclase

45 45 0.05 2 0.8 tabular, 
needles in 
mesostasis

Clinopyroxene 35 35 0.05 1.5 0.5 anhedral

Fe-Ti oxide
2 2 0.005 0.1 0.05 anhedral, 

skeletal

Sulfide tr. tr. 0.002 0.006 0.004 globular

Mesostasis 9 10

Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 1.5 mesostasis, olivine

Vesicles Present Original min max mode Shape
V1

Total Alteration: 1.5

Structure:
Comments:

Size

Size

Commen

Commen

Commen

interstitial between plagioclase     

microcrystalline mesostasis
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ith zeolite

U1382A-7R-1-W 76-79
Thin section: 336-U1382A-7R-1-W 76/79-TSB#10-TS#10 76-79
Piece number: 14, 15
Depth CSF-A (m): 152.930 - 152.960
Rock name: aphyric sparsely vesicular basalt
Grain size: fine-grained
Texture: subophitic to intersertal

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 3 7 0.01 0.4 0.1 euhedral

Plagioclase 44 46 0.01 1 0.6

stubby 
belt-

buckle 
crystals

Clinopyroxene 30 30 0.01 0.5 0.3 anhedral

Fe-Ti oxide 2 2 0.005 0.04 0.01

anhedral 
to 

subhedral

Sulfide tr. tr. 0.02
anhedral, 

equant very rare

Mesostasis 6 15
Spinel tr. tr. 0.15 euhedral

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 13
olivine, plag, 
mesostasis

FeOOH 1
olivine, filling 

vesicles
Zeolite 1 vesicles

Vesicles Present Original min max mode Shape
V1 2 5 0.2 0.8 0.4 spherical

Total Alteration: 15

Structure:
Comments:

Size

Comme

Comme

Comme

filling vesicles

subparallel alignment in patches

interstial between plag

one single crystal

in center of vesicles

interstitial between plagioclase

cryptocrystalline mesostasis

filled/lined with clay, FeOOH, and filled w

irregular clay vein, 0.06mm wide - 1.5% vesicles up to 0.5mm in diameter. Filling (out-to-in) clay-FeOOH-Zeolite
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ts

phenocrysts

U1382A-7R-1-W 123-126
Thin section: 336-U1382A-7R-1-W 123/126-TSB#12-TS#12 123-126
Piece number: 22
Depth CSF-A (m): 152.930 - 152.960
Rock name: aphyric sparsely vesicular basalt
Grain size: microcrystalline
Texture: intersertal

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 6 10 0.02 0.6 0.1

euhedral 
to 

elongate, 

Plagioclase 28 28 0.02 0.04 0.03
needles in 

sheafs

Clinopyroxene 24 25 0.3
anhedral, 
plumose

Fe-Ti oxide 2 2 0.002 0.05 0.01
equant, 

elongate

Mesostasis 32 35

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 5
mesostasis, olivine, 

vesicle
Brown clay
FeOOH 3 vesicle, vein

Vesicles Present Original min max mode Shape
V1 0.1 0.5 0.3 spherical

Total Alteration: 8

Structure:
Comments:

filled with clay, FeOOH

Size

Commen

Commen

Commen

skeletal linked-chain needles, equant micro

interstitial between plagioclase

microcrystalline mesostasis
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ne. Hairline cracks with incipient 

nts

nts

nts

U1382A-7R-2-W 70-73
Thin section: 336-U1382A-7R-2-W 70/73-TSB#11-TS#11 70-73
Piece number: 12
Depth CSF-A (m): 153.850 - 153.880
Rock name: aphyric sparsely vesicular basalt
Grain size: glassy to microcrystalline
Texture: glassy to spherulitic to variolitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 4 4 0.04 0.3 0.1

euhedral 
to 

elongate, 
skeletal

Plagioclase 4 4 0.01 0.1 0.04
needles in 

sheafs

Clinopyroxene

Fe-Ti oxide 1 1 0.002 0.006 0.003
anhedral, 

equant

Sulfide tr. tr. 0.002 0.008 0.005 anhedral

Mesostasis 90 90

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Green clay tr.
mesostasis along 

hairline cracks

Vesicles Present Original min max mode Shape
V1 3 3 0.2 0.6 0.3 spherical

Total Alteration: <1

Structure:
Comments:

no fillings

Thin section is zoned: glassy in uppermost part, spherulitic zone next, followed by a cryptocrystalline seam and finally a veriolitic zo
alteration of mesostasis

Size

Comme

Comme

Comme

linked-chain crystals in mesostasis

70% crypto- and 20% microcrystalline
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ndulose extinction, deformation twin; 

U1382A-8R-1-W 28-32
Thin section: 336-U1382A-8R-1-W 28/32-TSB#14-TS#14 28-32
Piece number: 4
Depth CSF-A (m): 161.580 - 161.620
Rock name: Olivine gabbro
Grain size: coarse medium grained
Texture: porphyroclastic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts

Olivine 10 30 <0.2 >1.6
granular, 
anhedral

Plagioclase 30 50 0.2 >2
subhedral, 
granular

chlorite, prehnite 
and clinozoisite

twinning

Clinopyroxene 20 20 20 0.01 10 subhedral

Groundmass/matrix
Ilmenite tr. tr. 0.03 tabular

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Prehnite 30 plagioclase 

Magnetite tr.

g
distribution 

development of 
serpentinisation

Serpentine 20 olivine

Vesicles Present Original min max mode Shape
V1

Total Alteration: 50

Structure:
Comments:

Size

Comme

Comme

Comme

network

CPX grain includes Tabular ilmenite

lamella, CPX includes OL & PL as bleb

network, mesh texture

CPX grains show seriated grain boundaries.  There are CPX porphyroclasts in matrix. Crystal-plastic deformation structures ( PL : u
CPX undulose extinction; subgrain boundary
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livine replaced by clay

ns contain porphyroclasts and fine-
 = 30-200um. The grain boundaries 
olivine gabbro ( chlorite as no 

U1382A-8R-4-W 30-33
Thin section: 336-U1382A-8R-4-W 30/33-TSB#19-TS#19 30-33
Piece number: 3, 4
Depth CSF-A (m): 163.650 - 163.680
Rock name: olivine gabbro
Grain size: medium-grained
Texture: porphyritic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix
Olivine 1 15 irregular

Plagioclase 75 80 1 15 8

granular 
to 

porphyroc
last

Clinopyroxene 4 5 subhedral

Ilmenite tr. tr.

irregular, 
fine-

grained

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Chlorite 15 olivine, clinopyroxne
Prehnite 5 plagioclase
Magnetite tr. ilmenite

Vesicles Present Original min max mode Shape
V1

Total Alteration: 20

Structure:
Comments:

Size

Comme

Comme

Comme

chlorite veins

tiny olivine grains remained, almost of all o

crystal-plastic deformation

veinlets

Although gabbro shows no folliation at macroscopic scale, weak crystal-plastic deformation occurs in plagioclase grains. PLAG grai
grained matrix (recrystallized grain) (porphyroclast = twinned deformation, subgrain boundary, undulose extinction, (1-5mm). matrix
are often seriated from the bulging of the grain boundaries. CPX/OL grains show no deformation, chlorite veins develop throughout 
pleochroism due to oxidation).
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U1382A-8R-4-W 60-62
Thin section: 336-U1382A-8R-4-W 60/62-TSB#18-TS#18 60-62
Piece number: 6
Depth CSF-A (m): 163.950 - 163.970
Rock name: Harzburgite
Grain size: coarse-grained
Texture: coarse granular texture

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 54 64 1 >5

coarse-
grained, 
granular

Plagioclase

Clinopyroxene 5 5 0.4 2

medium-
grained, 
granular

Spinel 1 1 0.2 2 irregular

OPX 20 20 1.8 6

coarse-
grained, 
granular

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Serpentine 10 olivine

Vesicles Present Original min max mode Shape
V1

Total Alteration: 10

Structure:
Comments:

Size

Comme

Comme

Comme

network

subgrain boundary

pale brown to black

lamella

exsolution lamella

OPX grain shows deformation band
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U1382A-8R-4-W 75-78
Thin section: 336-U1382A-8R-4-W 75/78-TSB#20-TS#20 75-78
Piece number: 8
Depth CSF-A (m): 164.100 - 164.130
Rock name: lherzolite
Grain size: coarse-grained
Texture: coarse granular

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 61 68 0.4 >10
coarse 

granular

Plagioclase 0 1 0.2 0.6 0.4 subhedral

Clinopyroxene 9 10 0.4 3 1.8
medium 
granular

Spinel 1 1 0.1 irregular

OPX 18 20 2 8 5
coarse 

granular

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Chlorite 1 plagioclase
Magnetite tr. spinel
Serpentine 10 olivine

Vesicles Present Original min max mode Shape
V1

Total Alteration: 11

Structure:
Comments:

Size

Comme

Comme

Comme

kink-banded, undoluse extinction

network

dark brown color

exsolution lamella

exsolution amella -> cpx, undoluse extinc

plag occurs along spinel grains
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U1382A-9R-1-W 30-33
Thin section: 336-U1382A-9R-1-W 30/33-TSB#15-TS#15 30-33
Piece number: 5
Depth CSF-A (m): 171.200 - 171.230
Rock name: Olivine gabbro mylonite
Grain size: medium- to fine-grained
Texture: mylonitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 5 5 0.2 0.5 0.35
equigranu

lar

Plagioclase 70 70 0.05 3 1.5
porphyrob
lasts are 

Clinopyroxene 24 24 0.2 0.5 0.35

equigranu
lar 

elongate

Ilmenite 1 1 0.05 0.1 0.075 irregular

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Vesicles Present Original min max mode Shape

Total Alteration: 0

Structure:
Comments:

Size

Commen

Commen

Commen

OL & CPX mix layer

fine-grained ilm in grain boundaries

PL porphyroclast (1-3mm) : undulose extinction, deformation twin, subgrain, subgrain boundary. PL matrix (50um-150um) :weak und
OL gabbro develops foliation defined by plagio layer & OL & CPX layer. CPX shows weak undulose extinction. they are hree type of
CPX & OL (2) mono mineral layer by plagio, (3) mixed layer by PL & CPX & OL. (all grains are fine grained & show polygonal shape
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U1382A-9R-1-W 73-75
Thin section: 336-U1382A-9R-1-W 73/75-TSB#16-TS#16 73-75
Piece number: 12
Depth CSF-A (m): 171.630 - 171.650
Rock name: lherzolite/gabbro
Grain size: coarse- to medium-grained
Texture: coarse granular texture

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 50 60 0.2 10 4.9
coarse 

granular

Plagioclase 20 20 0.5 5 2.75 subhedral

Clinopyroxene 9 10 0.5 8 4.25
medium 
granular

Spinel 1 1 0.2 1 0.6 irregular

OPX 8 9 0.8 2.4 1.6
coarse 

granular

Mesostasis

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Pyrite tr. 
serpentine vein 

filling
Carbonate calcite: 3 in vein
Magnetite tr. spinel

Serpentine 10
develop whole 

section

Secondary plagioclase 1
around spinel & 

olivine

Mn oxide tr. carbonate vein filling

Vesicles Present Original min max mode Shape

Total Alteration: 14

Structure:
Comments:

Size

Commen

Commen

Commen

kink-bands in each grain

exsolution lamela -> creat OPX

exsolution lamela

irregular shape but develops twin

inside of carbonate vein

lherzolite is intruded by gabbroic vein and has crack filled by calcite & manganese oxide. CPX has exsolution lamella. Inside of exso
with sigmoidal inclusion normal to exsollution lamella. Several spinel grains are surrounded by secondary plagioclase.
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en crack sharply cutted OL&OPX 
polygonal calcite also includes 
ganese. ( distinction because 

U1382A-9R-1-W 102-104
Thin section: 336-U1382A-9R-1-W 102/104-TSB#17-TS#17 102-104
Piece number: 14
Depth CSF-A (m): 171.920 - 171.940
Rock name: Harzburgite
Grain size: coarse grained
Texture: coarse granular

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 40 65 1 5.6 3.3

granular, 
slightly 

elongated

Plagioclase

Clinopyroxene 5 5 1.2 2.8 2

medium 
grained 
granular

Spinel 1 1 0.1 0.5 0.3
irregular, 
scattered

OPX 24 29 1 6 3.5 granular

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Carbonate calcite: 10 vein filling
Serpentine 30 olivine
Secondary plagioclase 1 vein filling
Mn oxide 10 vein filling

Vesicles Present Original min max mode Shape
V1

Total Alteration: 51

Structure:
Comments:

Size

Commen

Commen

Commen

fiber & polygonal - like grain shape

wavy extinction, kink bands

subhedral, twin

pale brown to dark brown

exsolution lamella

exsolution lamella -> CPX inside

subrounded to rounded, partly elongate

network, mesh texture

orthopyroxene grains are slightly bent. Development of calcite vein has 2 stage : (1) open crack crossfiber calcite vein filled crack. Op
grains, some OL & OPX shards remain into cross fiber calcite. (2) reopen crack & polygonal calcite with manganese filled crack, this 
some OL & OPX shard. There are also PL grains at calcite vin, where PL grains locate yhe boundary between crossfiber calite & man
different extinction between the 2 grain)
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 olivine/Cpx

d with secondary melt

U1382A-9R-3-W 20-23
Thin section: 336-U1382A-9R-3-W 20/23-TSB#22-TS#22 20-23
Piece number: 3
Depth CSF-A (m): 174.000 - 174.030
Rock name: plagioclase phyric sparsely vesicular basalt
Grain size: fine-grained
Texture: intersertal

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine 2 3 0.3 0.8 0.5 subhedral

Plagioclase 20 20 0.3 4 2

euhedral 
to 

subhedral
Clinopyroxene 1 1 0.3 0.8 0.5 subhedral

Groundmass/matrix

Olivine 3 4 0.08 0.5 0.2
equant, 

subhedral

Plagioclase 32 32 0.05 4 0.1

tabular, 
needles in 
mesostasis

Clinopyroxene 29 30 0.02 0.8 0.1 anhedral

Fe-Ti oxide 2 2 0.01 0.1 0.03
equant, 

elongate

Mesostasis 7 8

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 3
olivine, cpx, 
mesostasis

Carbonate 1 vesicles

Vesicles Present Original min max mode Shape

V1 tr. 3 0.3 0.8 0.5
moderately 
spherical

Total Alteration: 4

Structure:
Comments:

Size

Comme

Comme

Comme

intergrown with plagioclase

microcrystalline mesostasis

30% of glomerocryst with plagioclase and

in glomerocryst with plagioclase

filled with zeolite. Some vesicles seem fille
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U1382A-10R-2-W 107-111
Thin section: 336-U1382A-10R-2-W 107/111-TSB#23-TS#23 107-111
Piece number: 10
Depth CSF-A (m): 182.980 - 183.020
Rock name: plagioclase-olivine-phyric sparsely vesicular basalt
Grain size: crypto- to microcrystalline
Texture: aphanitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts

Olivine tr. 7 0.06 2 0.5 euhedral

almost all olivine 
phenocrysts were 

replaced by 
secondary clay

Plagioclase 24 24 0.8 4 2
euhedral to 
subhedral

Clinopyroxene 1 1 0.1 0.4 0.2
euhedral to 
subhedral

Groundmass/matrix

Plagioclase 13 14 0.05 0.5 0.3

long prism, 
tabular, 
needles

Clinopyroxene 3 4 0.05 0.6 0.12 subhedral

Fe-Ti oxide 1 1 0.001 0.008 0.003
equant, 

elongate

Mesostasis 40 45
Glass 3 4

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 3 olivine, cpx

Brown clay 12
mesostasis, vein, 

vesicle
Pyrite tr. filling vesicle

Vesicles Present Original min max mode Shape

V1 1 1 0.2 0.6 0.4
moderately 
spherical

Total Alteration: 15

Structure:
Comments:

Size

Comm

Comm

Comm

microcrystalline mesostasis

50% of glomerocryst with plagioclase 
and olivine/Cpx

with/without variolitic/spherilitic texture

lined with clay
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olivine

U1382A-10R-3-W 82-85
Thin section: 336-U1382A-10R-3-W 82/85-TSB#24-TS#24 82-85
Piece number: 11
Depth CSF-A (m): 184.170 - 184.200
Rock name: Pl-Ol phyric sparsely vesicular basalt
Grain size: fine-grained
Texture: intersertal

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts

Olivine 3 5 0.5 4 2 subhedral

Plagioclase 17 17 0.8 4 2

euhedral 
to 

subhedral

Clinopyroxene

Groundmass/matrix

Olivine 2 3 0.15 0.5 0.3 euhedral

Plagioclase 38 38 0.1 4 0.5 tabular

Clinopyroxene 34 35 0.03 0.7 0.1
to 

anhedral

Fe-Ti oxide 2 2 0.01 0.08 0.05
equant, 
skeletal

Sulfide tr. tr. 0.006 equant

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 1 olivine, vein
Brown clay 3 vein, mesostasis
Carbonate tr. vein

Vesicles Present Original min max mode Shape
V1 0.5 1 0.3 0.8 0.5 spherical

Total Alteration: 4

Structure:
Comments:

filled with clay

brownish

Size

Comme

Comme

Comme

pale green

only one vein filled with brownish clay rim 

intergrown with plagioclase

30% of glomerocryst with plagioclase and 
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U1382A-12R-1-W 83-86
Thin section: 336-U1382A-12R-1-W 83/86-TSB#25-TS#25 83-86
Piece number: 18
Depth CSF-A (m): 200.530 - 200.560
Rock name: aphyric sparsely vesicular basalt 
Grain size: microcrystalline to fine grained
Texture: intersertal

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine 8 9 0;05 0.5 0.1
euhedral, 
skeletal

Plagioclase 45 45 0.05 2 0.5
tabular, 
needle

Clinopyroxene 34 35 0.01 0.3 0.05 anhedral

Fe-Ti oxide 2 2 0.005 0.05 0.01
equant, 

elongate

Sulfide tr. tr. 0.001 equant

Mesostasis 10 11

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 1 veinlets

Brown clay 3
olivine, mesostasis, 

vesicle

Pyrite tr.

lining vesicles, 
replacing olivines, 

filling veins with clay

Vesicles Present Original min max mode Shape
V1 1 3 0.2 0.6 0.4 spherical

Total Alteration: 4

Structure:
Comments:

filled with clay

Size

Commen

Commen

Commen

greenish

intergrown with plagioclase

microcrystalline mesostasis
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U1382A-12R-1-W 100-104
Thin section: 336-U1382A-12R-1-W 100/104-TSB#26-TS#26 100-104
Piece number: 20, 21
Depth CSF-A (m): 200.700 - 200.740
Rock name: aphyric sparsely vesicular basalt 
Grain size: fine-grained
Texture: intersertal

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine

Plagioclase

Clinopyroxene

Groundmass/matrix
Olivine tr. 5 0.1 0.3 0.2 euhedral

Plagioclase 40 40 0.005 3 1

tabular, 
needle in 

sheafs

Clinopyroxene 10 30 0.005 0.1 0.2 anhedral

Fe-Ti oxide 2 2 <0.01 0.01 0.01
equant, 

elongate

Sulfide very rare
Mesostasis 20 23

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Green clay 5
lining and filling 
voids and veins

Brown clay 23
olivine, 

clinopyroxene
Zeolite 2

Vesicles Present Original min max mode Shape
V1 4 5 0.1 0.5 0.3 irregular

Total Alteration: 30

Structure:
Comments:

brownish. One vesicle has yellow clay rim

Size

Comme

Comme

Comme

greenish yellow

mostly replaced by brown clay

interstitial between plagioclase in part plu

lined with clay
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U1382A-12R-3-W 35-38
Thin section: 336-U1382A-12R-3-W 35/38-TSB#27-TS#27 35-38
Piece number: 4
Depth CSF-A (m): 202.550 - 202.580
Rock name: avesicular basalt
Grain size: fine- to medium-grained
Texture: subophitic

Primary mineralogy
Percent 
present

Percent 
original min max mode Shape Replacing/ filling

Phenocrysts
Olivine
Plagioclase
Clinopyroxene

Groundmass/matrix

Olivine

Plagioclase 43 43 0.08 3 1 tabular

Clinopyroxene 38 40 0.05 1 0.3
to 

subhedral

Fe-Ti oxide 2 2 0.01 0.15 0.05
equant, 

elongate

Mesostasis 8 10

Size
Secondary mineralogy Percent min max mode Replacing/ filling

Brown clay 4

olivine, 
clinopyroxene, 

mesostasis, vein

Vesicles Present Original min max mode Shape

Total Alteration: 4

Structure:
Comments:

Size

Commen

Commen

Commen

intergrown with plagioclase

microcrystalline mesostasis
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