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DESCRIPTION

FORAMINIFER NANNOFOSSIL OOZE, NANNOFOSSIL OOZE,
MANGANESE NODULES and GASTROPOD WACKESTONE

Maijor Lithologles:

Section 1, 0-95 ¢m, Is comprised of yellowish brown (10YR 5/4)
FORAMINIFER NANNOFOSSIL OOZE, structureless and soupy.
Boundary with overlying lithology is distorted by drilling but sharp.
Abundant black, coarse sand-size manganese micronodules and
fragments of crusts are disseminated throughout. There are many
1-3 cm-size manganese nodules; they are most abundant in
Section 1, 0-32 cm and 70-80 cm. Some have nuclei of pelagic
and/or neritic limestone; one fragment of manganese-encrusted
and stained, phosphatized neritic limestone was depositedina
pelagic limestone matrix, then coated by 0.75 cm of manganese
crust. Some nodule crusts are up to 2 cm thick. One, in Section 1,
130 em, has a 1 cm lens of pelagic fill, at 1 mm below the surface
of crust. Section 1, 95 cm, to Section 3, 59 cm, is comprised of
moderately disturbed nannofossil ooze with abundant mm- to
cm-size fragments of semilithified, very fine to medium sand; the
sand consists of iron manganese micronodules and calcite of
uncertaln origin. Some calcite grains are clear blades, the rest are
iregular fragments. A layer of darker sediment {10¥R 5/3) in

Section 2, 70-75 cm, may be related to a concentration of
iron manganese (crust) fragments and micronodules.
There are several nodules (up to 3 cm} in Section 2, 0-25
cm, Section 3, 0-40 cm, is soupy; Section 3, 40-59 cm, is
firm. Section CC, 04 cm, consists of white (10YR 8/1)
MUDSTONE to WACKESTONE (original texture). All
biociasts are either chalky or leached. Gastropods are
common as mm-size moids. Other malds, with a ghost of
mesh-like structure are probably Cuneolina-type
foraminifers. Tubular pores (0.5-2 mm wide) are curved,
and up to 1.5 em-long. Porosity is microvugay, moldic,
and may be high; water soaks into samples rapidly. There
is one large vug (0.5-1 cm) with 2 generations of
geopetal fill; one is very pale brown lithified (2-3 mm
thick), mudstone, and the ather is soft, white mud, mm
thick. Section CC, 4-8 cm, is the same as Section 1, 95
cm to Section 3, 58 cm. Section CC, 8-12 cm, consists of
numerous drilling pebbles (0.5-2 cm) of chalky, with
(10YR 8/1) WACKESTONE and small {0.75-2.5 cm) iron
manganese nodules. One nodules is flat (2-3 mm thick),
with phosphatized, laminated? i inside; they are
encrusted on all sides by botryoidal manganese. Section
CC, 12-28 cm, is comprised of white (10YR
B/2)GASTROPOD WACKESTONE, with many gastropod
molds (1 mm-1.cm), few small (0.5 mmx 5 mm)
bivalvemolds and few benthic foraminifer
{cuneaiina?-type). Porasity (5%—10%) is moldic and
vuggy. There is white, lithified, muddy geopetal fill in ane
gastropod mold. Few apparent burrows (1-3 mm wide),
some emply, some with whiter, lithified, muddy fill.
Occasional yellow staining is observed, in cm-size
patches on the uncut core surface, and lining pores in
cm-size domains on the cut surface, Section CC, 29-37
em, consists of white (10YR 8/2) WACKESTONE to
PACKSTONE, with abundant grains (0.5-1 mm) of
uncertain composition (will require thin section
examiniation), few partially preserved large foraminifer

{C lina? type and miliolids), and abundant gastropod
maolds. Maroparasity (2%—3%) is moldic and vuggy;
Microporosity may be higher. Two fragments (1.5 ¢m x
1.5 cm x 1-2 mm}, partly concave, and covered by finely
crystalline bladed to equant calcite crystals, may be the
linings of molds or vugs broken by drilling. Inside ane vug
are 3 (sub mm-size) mi dules of mang which
all seem firmly cemented to the vug and were probably
formed in place.

General Description:

Cylinders: Section 1, 12-26 ¢m; Rollers: Section 1, 0—4
cm and 29-34 cm; Drilling pebbles: Section 1, 8-12 cm,
26-29 cm, and 34-37 cm. Thin section samples: Section
1, 6-8 cm, Section CC, 0-4 cm and 26-28 cm.
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SITE 878 HOLE A CORE 2R CORED 9.5-19.0 mbsf
2 . |e ol @ _ DESCRIPTION
- G{%ﬁh'c 2o | Stucture |3 g S
= fth. 3 < o = 8 | GASTROPOD WACKESTONE and PELOID?
w el w SKELETAL PACKSTONE
b0 L L T Major Lithologies:
I é Secion 1.0.25 o, corists o i (10YR 472
14 1 1 1 L GASTROPOD WAGKESTONE_E‘ with abundant casts of
[ L L0 Ll 1 b c gastropods, 5 mm to 3 cn_1 in size (15% of sample), and
[} 0 L W L 1 g rare foraminifers (Cuneolina-type). Vugs are empty;
[ 1 1 ) b L 1 = 10 YR | some have small bladed calcite crusts. Porosity is 10%.
2 1 W L L L P g/2 Tiny tubular porosity may be due to leached sponge
1Ll Lk Ll Ll Ll spicules. Some vugs are stained pink: the top of one vug
PPPPPP has siit-sized packstone, probably a burrow fill.
PPPPPP % T Section 1_. 23—?2 em, is anpn‘sed of w_-hna (10YR 8/2),
3+PPPPP chalky (high microp ty), coarse-grained (clasts up to
LPPPPP & mm) PELOID? SKELETAL PACKSTONE, Some of the
peppp sand-size grains seem to be coated. There are gastropod

meolds and shell fragments {recrystallized?) up to 3 cm in
size. Packstone has tiny tubular? Pores similar to Section
1, 0-23 cm; may be sponge spicules.

General Description:

Rollers: Section 1, 3-14 cm and 17-29 cm; Drilling
pebbles: Section 1, 0-3 cm, 14-17 cm, and 29-32 cm.
Thin section samples: Section 1, 3—4 cm and 25-27 cm.
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SITE 878 HOLE A CORE 3R CORED 19.0—28.5 mbsf
— 7 g 2| o L DESCRIPTION
= G{?ﬁh'c £ |&| Stucture |3 2 2
= ith. @ | < iy o o GASTROPOD WACKESTONE and PACKSTONE
(%] ol m
BBD DL Major Lithologies:
: g g S E g T 10¥YR | Section 1, 0-10 cm, is f)omprlsed of very pale hrownl
CPPPPP 8/3 (10YR 8/3), coarse-grained, friable PACKSTONE, with a
h PR D bimodal grain distribution (0.3 and 1-2 mm); some grains
'; G m m ﬁ E are rounded. A few casts of gastropod shells (<1 cm) are
I L L L L L present. Texture in Section 1, 0-3 cm, may be a
L L L L Ll grainstone rather than packstone, but little cement or
AL matrix is visible; composition is the same as in Section 1,
L WL W 3-10 cm. All pieces in Section 1, 0~10 cm, show
I L L L L L intensive leaching with vuggy, moldic, and interparticle
0L L L L porosity, 10%—15%. Section 1, 10-84 cm, is comprised
= L WL L L of white (10YR &/2), chalky, GASTROPOD
L L L L L 6 WACKESTONE, with few, up to 15%, nerineid
0 L L L L L gastropods (up to 5 cm in length by 2 cm in width, but
] L L L] L L) usually <1 cm in thickness). There are several
“H W LWL identified, eliptical (probably skeletal) grains. Very fine
INORO RO AR 10YR | wbular? pores may be sponge spicules. Other mollusk
INORORTRn RNy % 82 debris is rare (thick-walled shell in Section 1, 37-40 cm).
5 WMWY 4 o Voids after gastropod shells are partially lined by honey
TH L L L < colored bladed sparry calcite cement; however, the
[ 1 1 L W L e molds are open and unfilled. A few borings in Section 1,
IROEORORTN} T 58-62 cm are stained orange by iron oxide.
IRUEO R RT N}
U LI L L L L General Description:
IRUERENRURN} Rollers: Section 1, 6-10 cm and 14-84 cm; Drilling
L WL L pebbles: Section 1, 0-6 cm and 10-14 cm. Thin section
JWL LW samples: Section 1, 6-9 cm and 59-61 cm,
IRNEOEORORn|
L L L L L
IROEOEURngn|
JuwMWw
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SITE 878 HOLE A CORE 4R

CORED 28.5—38.0 mbsf
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DESCRIPTION

WACKESTONE, PACKSTONE, and MUDSTONE

Major Lithologies:

Section 1, 0-42 cm, consists of white (10YR 8/2) GASTROPCD
WACKESTONE, with patches of very pale brown (10YR 7/3 and
7/4) in Section 1, 0—6 cm. One mold is stained brownish yellow
(10YR 6/8) in Section 1, 0-3 cm. Components include many
gastroped molds throughout (Cerithids and smooth, low-spired
forms), few bivalves (in Section 1, 6=42 cm), codiacean algae? (in
Section 1, 25-42 cm) and few dasycladacean algae ?? (in Section
1, 35—40 cm). All biota are represented by molds only, except for a
few thick-walled bivalves. Many peloids in lower part of interval are
visible in burrow fills. There are muddy intraclasts in Section 1,
18-21 cm and 25-30 cm. Common steinkerns appear as light gray
(10YR 7/2) “clasts™; some are angular because of shell shape or
incomplete fill. Steinkerns are casts of shells, mostly mollusks; in
many cases the shell is entirely obliterated with no moldic parosity.

Some may represent incomplete fills or broken
casts, so that original shell cannot be identified even
by shape. Many burrows, some with very pale
brown (10YR 7/3 and 7/4) stains or fills, show
multiple burrow truncations (e.g., Section 1, 0-6
cm); some burrows are filled with packstone
consisting of shells and intraclasts. Shells range
from small to large; one part of gastropod? whorl
steinkern in Section 1, 3540 cm is 50 mm across.
Bivalve shells to 7 mm thick are found in Section 1,
6-14 cm. Porosity (5%—8%, average 6%) is moldic
with a few vugs (sx smg VUG) 0-3 cm in size.
Porosity (5%—8%, average 6%) is moldic with a few
(0.3 cm) vugs (sx smg VUG). Medium to coarse
equant cement is rare (PE45) in molds and filled
intraparticle pores. There are filled Clionid sponge
borings in many molds. A gastropod mald in Section
1, 30-35 cm, shows an early diagenetic history: (1)
shell cavity was filled with mud matrix, (2) shell was
dissolved to produce a mold and a steinkern of
(lithified) mud, (3) mud filled the lower part of the
mold to produce a geopetal fill. Many, small (60-90
micron in diameter) tubes form open pores,
commonly in clusters that are roughly parallel
{especially within burrows and shells, and at shell
and burrow margins), these are interpreted as
sponge spicules, small worm tubes (perhaps with
thin skeletons) or perhaps only holes. Some are
solution enlarged in cross section, they can not be
readily distinguished from the molds of rounded
shells, peloids, or pellets. A contact at Section 1, 42
cm is ragged, with 6 mm relief; grains are truncated
below the contact (geopetal gives orientating).
Section 1, 42-67 cm, is comprised of very pale
brown (10YR 7/3), coarse sand-size, poorly sorted,
MOLLUSK PELOID PACKSTONE, with comman
peloids (some may be rounded, micritized skeletal
grains). Some ovoids, which are smooth (uniformy 1
mm long) and in clusters, are likely fecal pellats;
these are best seen in shells and burrows. Grains
with micritic coatings, or grains with very thick
micrite envelopes, are common. There are a few
grapestones, possibly reworked steinkerns, to 5 mm
in diameter. Biota include: many gastropods
(Cerithids, rare nerineids, and low-spired forms with
smooth shells; one mold in Section 1, 56-61 cm,
projects to >30 mm diameter); few to many bivalves
(thin-shelled, 50 microns, in part}; and, rare
Codiacean algae (Orthonella, known as Cayeuxia in
happier days). Burrows are many. A planar fabric is
apparent locally, from oriented bivalve fragments.
Thera is grainstone texture in many shell filings and
in some burrow. porosity averages 7%; it decreases
from 11% at the top, to 5 % at base of interval.

Skeletal molds are =20 long; there is a vug at
Section1, 61-66 (smg vug). Cement is equant,
coarse-grained calcite, Contact at Section 1, 67
cm is sharp, slightly wavy, the underlying
mudstone has a thin gray rind. Possible
intraclasts of mud are noted at the base of the
packstone. Section 1, 67-76 cm, consists of
white (10YR 8/2) MOLLUSCAN MUDSTONE,
with sparse gastropod and bivalve molds, and
many burrows, both vertical (Section1, 67-71
cm) and harizontal (Section 1, 67-71 cm) and
haorizontal (Section1, 71-76 cm). Burrow figll is
wackestone to grainstone (>20 mm deep
burrow in working half is filled with uncemented
clasts, possibly steinkerns, to 2 mm diameter,
the approximate burrow width). Porosity is 2%,
in molds and burrows, There is no visible
cemeant.

General Description:

Rollers: Section 1, 10-76 cm; Drilling pebbles:
Section 1, 0~10 cm. Thin section samplas:
Section 1, 18-21 ¢m and 52-54 cm.
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DESCRIPTION
WACKESTONE

Major Lithology:

Section 1, 0-8 cm, consists of white (10YR 8/2)
WACKESTONE, with common miliolids, a few gastropod
molds (0.5 cm x 2 cm and 3 cm x 1.5 cm) and aiso
bivalve malds. A few burrows (0.5 cm in diameter, up 1o
2 cm long) are either empty or filled by white (10YR 8/1)
lithified mud; some burrows truncate each other on the
cut face of the sample. "Macroporosily” (2%~3%) is
moldic and vuggy; there are no visible cements. The
wackestone may have high microporosity (seems a bit
chalky).

General Description:
Rollers: Section 1, 0-8 cm. Thin section samples: none.
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DESCRIPTION
WACKESTONE

Major Lithology:

Section 1, 01 cm, consists of white (10YR 8/2), pebbly
INTRACLAST PACKSTONE. Rounded, eliptical, 3-7
mm pebbles are mainly formed by an algae. Packstone
is bimodal, sandy. Matrix is medium grained (0.25-0.5
mm), with subangular to angular skeletal debris,
Laminae overlie skeletal wackestone with a sharp
contact. Section 1, 1-20 cm, is comprised of white (10
YR 8/2), fine-grained SKELETAL WACKESTONE, with
0.4 cm of dense, well-cemented, laminated MUDSTONE
at the 1op. The mudstone layer is stained yellow at the
top and bottom. The fine-grained skeletal wackestone is
grainier (packstone) in Section 1, 11-16 cm.
Constituents are thin mollusk shell debris, small
gastropod shell molds, and benthic foraminifers
Codiacean algae (Ortonella) are common. Porosity is
moldic and vuggy (3%—7%). A fragment of an oyster
shell, 2 cm long, occurs al Section 1, 20 cm; the shell is
baored.

General Description:

Rollers: Section 1, 0~5 cm and 11-20 cm; Drilling
pebbles: Section 1, 5-11 cm, Thin section samples:
none
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SITE 878 HOLE A CORE 7R

CORED 57.3-67.0 mbsf
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DESCRIPTION
SKELETAL WACKESTONE

Maijor Lithology:

Section 1, 0-33 cm, is comprised of white (10YR 8/2)
SKELETAL WACKESTONE, with many red algae,
especially encrusters, many green algae, especially
Codiacea, few gastropod fragments, few large benthic
foraminifers, and rare corals?. Grain size is generally
coarse to very coarse-grained sand. Some of the
fragments may be steinkernen (cement or
cemented-sediment infilling of gastropod chambers, with
subsequent loss of shell wall). Porosity, generally, is 5%,
although some intervals (Section 1, 15-19 cm) may be
up to ~15%. Porosity is small micropore vuggy and
moldic; the latter is especially common after gastropods.
Calcite cemant is rare, mostly as finely crystalline,
bladed crusts (PB3C). Yellow-brown stain occurs in a
few intergranular pores (Section 1, 0-10 cm). Motiling of
sediment (10YR 82 and 10YR 7/3) occurs in Section 1,
28-33 cm. Coated grains are present in Section 1,
10-15 cm. Codiacean algae are concentrated in Section
1, 6-10 cm; grains are rounded to ovoid, 4 mm in
diameter.

General Description:

Rollers: Section 1, 0-18 cm and 28-33 cm; Drilling
pebbles: Section 1, 19-28 cm, Thin section sample:
Section 1, 1012 cm.
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SITE 878 HOLE A CORE 8R CORED 67.0-76.6 mbsf
[= DESCRIPTION
3| Graphic |8|g | swcwe |S| & | B
g| tth |B|< 2| E | 8§ | GASTROPOD WACKESTONE, FENESTRAL PELOID
0 o w PACKSTONE, and PELOID GRAINSTONE
L 1 10 K W Major Lithologies:
: ﬁ ﬂ ﬁ m ﬁ Section 1, 0-26 cm, is comprised of white (10YR 8/2),
1w 6 mottled GASTROPOD WACKESTONE, with many to
£ 1 L L W L = 10YR | few gastropod molds (few ~6.3 mm-long}, few red algae,
[IETRRNRTE g 8/2 and rare mollusk fragments. Grain size of components is
PPPPP = to generally coarse sand. Some of the fragments may be
24 PPPPP o 10YR | steinkemen. Porosity generally is 7%, mostly small
PPPPP 7/3 micropore vuggy, moldic, and rarely cement reduced
PPPPP moldic. Calcite cement is rare, mostly finely crystalline
epppp bladed crusts (PB3C). Rare molds have rusty brown or
A1 EEEGEGE pinkish red to orange linings. There is an apparent
IGEGEEG o T "contact” between the white gastropod wackestone and
iIGEGEGEE very pale brown (10YR 7/3) wackestone in Section 1,

17-20 cm. The "contact” is accentuated by the
concentration of small mesopore vugs. Section 1, 26-29
cm, is comprised of very pale brown (10YR 7/3)
FENESTRAL PELCID(?) PACKSTONE with abundant
light brown (5YR 5/6), bladed, fine to medium calcite
crusts (PB34C) that fill fenestrae. Fenestrae orientation
suggests horizontal bedding. Porosity is 5%, mostly
cement reduced moldic (crMO). Components are difficult
1o identify, most are probably peloids(?). Section 1,
29-36 cm, is comprised of very pale brown (10YR 7/3),
highly micritized PELOID GRAINSTONE with abundant
peloids, rare mollusk fragments, and rare large benthic
foraminiters. Porosity (20%) is mostly solution enlarged
interparticle (sxBP) and cement reduced moldic (crMO).
Grain size is medium to coarse sand.

General Description:

Rollers: Section 1, 3-10 cm and 20-26 cm; Drilling
pebbles: Section 1, 0-3 cm, 10-20 cm and 26-36 cm.
Thin section sample: Section 1, 33-36 cm.
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E 878 HOLE A CORE 9R

CORED 76.6 —86.2 mbsf
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DESCRIPTION

PELQID ALGAL WACKESTONE and SKELETAL
FENESTRAL WACKESTONE-PACKSTONE

Major Lithologies:

Section 1, 0—26 cm, is comprised of white (10YR 8/2)
PELOID ALGAL WACKESTONE, with rounded and
highly micritized grains. Most of the unidentifiable grains
are fine to medium sand size; other identifiable skeletal
grains are as large as coarse sand. The latter include
many green algae fragments (Codiacea), many to few
peloids, few to rare gastropods, rare pellets in burrows
and few to rare mollusk fragments. The coarse skeletal
grains tend to be light brown (5YR 5/6). Porosity is 5%,
mostly small micropore vugs and very rare moldic.
Section 1, 26-43 cm, is comprised ol very pale brown
(10YR 7/3) SKELETAL FENESTRAL WACKESTONE to
PACKSTONE. with many to few mollusk(?) fragments,
many to few peloids, few green algae (Codiacea), and
rare large benthic toraminifers. The grain to mud ratio
increases with depth, so that by Section 1, 36-43 cm,
the interval is packstone. Components of the packstone
include common mollusk fragments and rare coated
grains. Porosity (20%) is mostly fenestral and moldic.
Cement is mostly very fine to fine crystalling, bladed
crusts (PB23C) and increases from few at the top of the
interval, to common at the base.

General Description;
Rollers: Section 1, 32-43 cm; Drilling pebbles: Section 1,
0-32 cm. Thin section sample: Section 1, 33-35 cm.
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DESCRIPTION
PELQOIDAL WACKESTONE

Major Lithology:

Section 1, 0—4 cm and 8-11 c¢m, is comprised of white
(10YR 8/1), very fine WACKESTONE with foraminiters?,
peloids? (visible in burrows), and gastropod molds.
Burrows are from 0.2 mm to 4 mm in diameter, and are
filled with mud or peloids. Borings are comman in shell
molds. Porosity (5%) is moldic (sms MQ). Section 1, 4-8
cm, is comprised of white (10YR 8/1), PELOIDAL
PACKSTONE, with a few mottles of very pale brown
(10YR 7/3). Peloids are common, oncoids (concentric

coating 1 crystalline bivalve fragment, 1 cm in
diameter) are rare, and coated grains (micrite on thin, 1
cm long bivalve fragments) are trace. Very thin (50-75
microns) chips and gray fragments (0.4 mm-thick) may
be bivalve fragments. Codiacean algae are rare. Mottles
are areas without microporosity (“chalkification”); mollusk
fragments and foraminifers are visible. Porosity is 10%,
as molds. Section 1, 11-27 cm, is comprised of while
(10YR 8/1) PELOIDAL WACKESTONE, similar to the
packstone in Section 1, 4-8 cm, but slightly muddier.
The peloidal wackestone contains: many bivalve
fragments, many gastropod molds, many Codiacean
algal plates, very rare Dasycladacean? algae molds,
common peloids, very rare coated grains (many in
Section 1, 19-24 ¢m), rare onkoids (in Section 1, 19-24
cm), and few vague burrows. Porasity (3%—6%) is
moldic.

General Description:

Rollers: Section 1, 0-8 cm and 11-24 cm; Drilling
pebbles: Section 1, 8-11 cm and 24-27 cm. Thin section
sample: Section 1, 04 cm.
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DESCRIPTION

ALGAL WACKESTONE TO PACKSTONE and
GRAINSTONE TO PACKSTONE

Major Lithologies:

Section 1, 0-3 cm, is comprised of white (10YR 8/2)
ALGAL WACKESTONE to PACKSTONE (varies
throughout) with common algae (2-5 mm, possibly
Orthonella-type) and a few gastropods as molds. A
wackestone band,1 cm thick, cuts across the face of one
plece (in Section 1, 03 cm); this may be a burrow.
Peloids, or small (1 mm or less) algal pieces, may be
abundant, but there is not enough contrast to see clearly.
Porosity (2%-3%) is moldic and vuggy; there are a few
vugs with yellow stain. Wackestone portions may have
high microporosity; they are chalky in places, No cement
is vigible. Section 1, 3—6 cm, is comprised of white
(10YR 8/3) GRAINSTONE to PACKSTONE. Grains (12
mm) are unidentified, with many gastropod molds; a 1
cm-mold is from a fragment of a large gastropod.
Porosity (10%—15%) is intergranular, moldic, and vuggy.
There is some yellow staining in molds.

General Description:
Drilling pebbles: Section 1, 0—6 cm. Thin section sample:
Section 1, 3-5 cm.
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DESCRIPTION

LIMESTONE

Major Lithology:

Section 1, 0-20 cm, is comprised of white (10 YR 8/2)
WACKESTONE to RUDSTONE, with a few small
gastropod and mollusk molds and a few unidentified
grains (peloids? or algae?). Large (1 cm x 2 cm x 3 em)
moliusk fragments give Section 1, 10=15 cm, a rudstone
texture; the matrix is the same wackestone as the
adjacent pieces. All are burrowed; some burrows are
empty, some are filled with fine-grained packstone.
Porosity (2%~—3 %) is moldic and vuggy. Cement, mostly
absent except for voids within large mollusk fragments, is
fibrous to bladed, fine to coarse crystalline calcite crusts
|PF34C and PB45C). Section 1, 20-34 cm, is consists of
white (10YR 8/2), chalky, fine-grained PACKSTONE to
GRAINSTONE. Porosity is 10% or more, vuggy,
microvuggy, intergranular, and fenestral (in Section 1,
24-28 cm); faint laminae are visible. Grains are not

recognizable,

General Description:

Rollers: Section 1, 4-15 cm; Drilling pebbles: Section 1,
0-4 cm and 15-34 cm. Thin section samples: Section 1,
4-8 cm and 22-29 cm.
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SITE 878 HOLE A

CORE 13R

CORED 115.1 - 124.8 mbsf
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DESCRIPTION

MOLLUSK FLOATSTONE and PACKSTONE TO
GRAINSTONE

Major Lithologies:

Section 1, 0-16 cm, is comprised of white (10 YR 8/2)
MOLLUSK FLOATSTONE, with PACKSTONE to
WACKESTONE MATRIX. The FLOATSTONE contains
abundant mollusk fragments (1-5 cm) and one
gastropod, (recrystallized) up to 2 cm long. The matrix
includes some probable algae and mostly unidentifiable
grains. Porosity may be as high as 5%—10%, it is moldic
and vuggy. Some light yellow to clear, bladed cement
lines a few vugs, molds and mollusk fragments. Section
1, 16-29 cm), is comprised of white (10YR 8/2),
laminated PACKSTONE to GRAINSTONE, with
abundant algae (some Orthonella type), codiacean
algae, few probable Cuneclina-type foraminifers and
possible miliolids (grainstone domains are chalky and
difficult to identify). Porosity may be up to 20% in some
parts; average porosily is 10%, vuggy, intergranular, and
fenestral. Some voids are noted, with geopetal fill of
white, lithified mud (up to 3 mm-thick) and possible
asymmetric cement crusts, Other cements include rare
bladed crusts (PB34C).

General Description:

Cylinders: Section 1, 16-23 cm; Rollers: Section 1, 5-8
cm and 12-16 ¢m; Drilling pebbles: Section 1, 0-5 cm
and 8-12 cm. Thin section samples: Section 1, 22-29
cm
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DESCRIPTION
SKELETAL PELOID WACKESTONE

Major Lithology:

Section 1, 0~17 cm, is comprised of chalky, white (10YR
8/2), SKELETAL PELOID WACKESTONE with 5%~10%
fine-grained skeletal debris. Constituents are rare
foraminiters (“Cuneolina” type) and peloids in a mud
matrix. The wackestone is dense and bioturbated.
Burrows are infilled by chalky, softer wackestone. As
result of chalkification, most grains are unidentifiable.

General Description:

Rollers: Section 1, 3—13 cm; Drilling pebbles: Section 1,
0-3 cm and 13-17 cm. Thin section sample: Section 1,
14-18 cm.
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SITE 878 HOLE A CORE 15R CORED 134.4— 144.0 _mbsf
(- . c 2 o - DESCRIPTION
g | Graphic |38 ] stucture (S B | &
= . K < éﬂ 3 S WACKESTONE and PACKSTONE
Rt W Major Lithologies:
ol . g Section 1, 0-38 cm, is comprised of white (10YR 8/2)
W P 33 WACKESTONE, with local variation to PACKSTONE (in
T T 0.5-1 cm domains that are probable the product of
: WP P 6 bioturbation). Constituents inciude few gastropod molds,
LW E P = rare recognizable algae (Ortonella-type) and rare
T 2 © 10YR | recognizable foraminiters (Cuneolina-type). Other grains,
odiwuwEe P 1 % 82 not identified, vary from rounded (possible peloids?) to
IWwWwP P o rectangular {probably mollusk fragments). Porosity varies
IWWWP P from 2%, to over 10%, vuggy and moldic; some pores
IWWwwP P are irregular tubes - probably burrows. A few pieces (e.g.
SBUUWWEP P Section 1, 7-10 cm) have numerous fine tubes (0.1-0.2
WP P % mmy), which are both perpendicular and parallel to the cut
IwwwP P tace; these are probably leached sponge spicules. There
(AEEEERE M1 is a black grain of uncertain composition (0.5 mm size) in

Section 1, 28-31 cm. A large mollusk shell fragment in
Section 1, 24-38 cm, is replaced in places, and filled by
medium 1o very coarse crystalline bladed and equant
cement, clear with some cloudy centers.

General Description:
Drilling pebbles: Section 1, 0-38 cm. Thin section
sample: Section 1, 25-28 cm.

B78A-15R
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SITE 878 HOLE A CORE 16R

CORED_144.0 — 153.7 _mbsf
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DESCRIPTION
SKELETAL PELOID PACKSTONE

Major Lithology:

Section 1, 0-2 em, consists of a single piece of an oyster
shell (5 cm x 2 cm). The surface of the shell is bored;
some of the borings are stained arange and lined with
short drusy sparry calcite. Section 1, 2-18 cm, is
comprised of white (10YR 8/1), fine-grained (0.1-0.4
mm), chalky SKELETAL PELOID PACKSTONE, with
molds of gastropods, minor bivalves, algae (Codiacean),
and sponge (lamellar); there is a question about the
presence of polychaete worm lubes in Section 1, 2-7
cm. Peloids are common, Porosity (7%—15%) Is vuggy,
intraparticle, and fine-point-interparticle.

General Description:

Rollers: Section 1, 2-7 cm, Drilling pebbles: Section 1,
0-2 cm and 7-18 cm. Thin section sample: Section 1,
15-18 cm.

878A 17R NO RECOVERY

SITE 878 HOLE A CORE 18R
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DESCRIPTION

WACKESTONE and GRAINSTONE

Major Lithologies:

Section 1, 0-31 cm, is comprised of fine-grained,
chalkified, white (10YR 8/1) WACKESTONE, with
nerineid gastropod molds, few thin-walled mollusk
debris, few ostracods, rare foraminifers, and rare algae
(Codiacean). There are several well-preserved molds of
sponge spicules, some partially infilled by calcite, which
in previous cores weare preserved only as tiny holes at
the limestone surtace. The origin of some of the grains is
unrecognizable, due to micritization. Porosity (1%—7%) is
vuggy and interparticle. Section 1, 31-40 cm, consists of
WACKESTONE, as above, but 60% of the bioclasts are
oyster shells (5-6 mm thick). Cavities within these shells
are partially infilled by honey-colored, coarse, bladed
sparry calcite. The contact between the wackestone and
the underlying grainstone was not recovered. Section 1,
40-44 cm, is comprised of pebbly, pale brown (10YR
8/3), GRAINSTONE; the grain distribution is bimodal,
with average sizes of 0.3 mm and 2.6 mm. Constituents
are common large gastropod molds, comman algae
(Ortanella-type) which are well preserved, few mollusk
shell debris, rare foraminifers, and worn, micritic
intraclasts. Grains are cemented by bladed drusy sparry
calcite. Porosity is vuggy, inter- and infraparticle and high
(15%).

General Description:

Rollers: Section 1, 0-8 em, 11—20 cm, 23-28 ¢m, and
31-44 cm; Drilling pebbles: Section 1, 8-11 cm, 20-23
cm and 28-31 em. Thin section samples: Section 1,
16-21 cm and 40-43 cm.
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SITE 878 HOLE A CORE 19R CORED 173.1 —182.8 _mbsf 878A19R 1
: c [] DESCRIPTION
&| Graphic [S|o | structure g 2 | 5 5
2| tth [8< 21 E | 8 | wackesTone
hid L (]
T Major Lithology:
UL Bl Secjtl)ign 1, (:% cm, is comprised of white (10YR 8/2) IS
j l,lﬂ ﬁ ﬁ m ﬁ g 10YR WACKESTONE, with few gastropod and small bivalve
J 1|2 molds, rare recognizable algae (Codiacian?), and rare 20
1 [ 1 L L L L < 8/2 recognizable foraminifers (Cuneolina-type?). Other |
) L L b L L o % grains are vague spheres and ovoids. Microporosity is ="
0 L L 0 L L high (chalky). Visible porosity (3%-5%) Is vuggy and
moldic, with some irregular, sub-mm-sized tubes that 80—
may be burrows. There is no visible cement. There are
some voids with geopetal fill. Some 0.5 cmi-size burrows 85—
are also filled. Section 1, 13-19 cm, consists of a whole ¢
oyster valva, partly filled by very pale brown wackestone; 40— -

there is a 2-3 mm thick layer of very coarse bladed and
equant, pale yellow cement between the wackestone

and the shell, possibly a replaced aragonitic layer. The l!: e

exposed surface of the wackestone fill is encrusted by

fine crystalline calcite cement; probably missing a valve. SD-: .

General Description; 55— =

Rollers: Section 1, 0—10 cm and 1319 cm; Drilling =3

pebbles: Section 1, 10~13 cm. Thin section samples: B0— —
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SITE 878 HOLE A CORE 20R

CORED 182.8-192.5 mbsf
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DESCRIPTION
WACKESTONE

Major Lithology:

Section 1, 0-3 cm, is comprised of white (10YR 8/2)
WACKESTONE, with one partial gastropod mold (34
mm wide) and filled burrows (one is cm wide). There Is
some brown staining in the mold. Microporosity may be
high {chalky). There are no visible cements.

General Description:
Drilling pebbles: Section 1, 0-3 cm. Thin section
samples: none.
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DESCRIPTION
SKELETAL WACKESTONE

Major Lithology:

Section 1, 0-12 cm, is comprised of white (10YR &/2)
SKELETAL WACKESTONE, with few to rare mollusk
fragments (especially a thick-shelled fragment, 3 cm
long, at Section 1, 4-7 cm), rare green algae fragments
(Codiacea?), and rare red algae fragments. The
recovered drilling pebbles are highly bored; some of the
bores are filled with pelieted(?) lime mud. Bores are up
to 3 cm in diameter. Grains are difficult to identify.
Porosity is variable; it ranges from 5% to 10%, and
possibly higher, Most of the porosily is moldic, with very
rare interparticle. Calcite cement cannot be seen in hand
sample,

General Description:
Drilling pebbles: Section 1, 0~12 cm. Thin section
sample: Section 1, 04 cm.
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DESCRIPTION
FRIABLE PELOID GRAINSTONE

Maijor Lithology:

Section 1, 0-12 cm, is comprised of white (10¥R 8/2),
very friable GRAINSTONE. Skeletal components are
very difficult to identity, but include abundant to common
peloids, very rare large benthic foraminifer and very rare
green algae (Codiacea?). Grains are moderately well
sorted and are medium sand size. Porosity is ~25%,
almost entirely interparticle.

General Description:
Rollers: Section 1, 0—4 cm; Cylinders: Section 1, 4-12
cm. Thin section sample: Section 1, 3-4 cm.
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SITE 878 HOLE A

CORE_23M

CORED 206.9 —216.6 _mbsf

Graphic
Litﬁ.

Section
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Disturb
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DESCRIPTION
SKELETAL PELOID PACKSTONE

Major Lithology:

Section 1, 0-2 cm, is comprised of white (10YR 8/2),
very friable GRAINSTONE. Skeletal components are
very difficult to identity, but include abundant to common
peloids, very rare large benthic foraminifer, and very rare
green algae (Codiacea ?). Grains are moderately well
sorted and are medium sand size. Porosity is about 25%,
almost entirely interparticle. Section 1, 2-25 cm, consists
of white (10YR 8/2) PELOID PACKSTONE. Skeletal

ponents are easier to identify than in overlying unit
and include common peloids, few to rare gastropods
(especially Cerithids and Nereneids at Section 1, 9-12
cm), rare to few algal fragments, and rare to few large
benthic foraminifers (e.g., miliolids). Pellet-filled burrows
are few, there is little mottling of sediment. Porosity is
10%, mostly moldic. Calcite cement is rare, and is
concentrated at Section 1, 16-21 em. Cement is finely
crystalline bladed crusts (PB3C), light brown (5YR 6/6)
and pale yellow (2.5Y 7/4).

General Description:

Roller: Section 1, 16=21 cm; Drilling pebbles: Section 1,
0-16 cm and 21-25 cm. Thin section sample: Section 1,
13-16 cm,

SITE 878 HOLE A CORE 24M

CORED 216.6 —226.3 mbs

f

Graphic
Litﬁ.

Section

Age

Structure

Disturb

Sample

Color
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10YR
8/2

DESCRIPTION
PELOID WACKESTONE

Major Lithology:

Section 1, 0=12 ¢m, is comprised of white (10YR 8/2),
mottied PELOID WACKESTONE. Skeletal grains nearly
impossible to identity. Pellet-filled burrows are tew to
many, borings are many to few, and coated grains are
few to rare. Porosity (5%) is moldic, interparticle, and
due to small micropore vugs. There is no calcite cement.

General Description:
Rollers: Section 1, 3-8 cm; Drilling pebbles: Section 1,
0-3 cm and 9-12 cm. Thin section samples: none.

B78A-23M
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SITE 878 HOLE A CORE 25M CORED 226.3 - 235.9 mbsf
- " c o @ - DESCRIPTION
g | Graphic |2 |o | Structure |3| 2 | S
g dth |8 e E 8 | mupsTone
0 Ol w
immniram| 1 i Major Lithology: ) .
T Section 1, 0-3 cm, is comprised of white (10YR 8/2)
10YR MUDSTONE:; no grains are discernable. The only
8/2 discernable fabric is the occurrence of common emply

tubes, ~3 mm or less in diameter, that may be borings(?)
or possibly worm tubes(?). There is not much to see in
this single drilling pebble. Porosity is 15%, possibly
boering (BO). There is no calcite cement.

General Description:
Drilling pebbles: Section 1, 0-3 cm. Thin section
samples: none.

B78A-25M 1

m:: —_
e— L
m—
5.: b—
m: -
5‘.__ —
] X
75: —_
a0—. -
ﬁ: e
,,:;. e
ﬁ: i -
m: utes
= H
1 15: ‘ —
ma
ms—
HO— H
-— =
m.: —

8L8 ALIS



10j09

1
1
10YR
8/2

9jdweg

CORED 226.3 -235.9 mbsf

878A-25M

‘qnisiq

ainnig

"WIB10)
1abie

QI
HUB|d

"OUUBU
‘2eD

BB |RP
T
? Albian

aby

uoyoeg

f
? Albian

Graphic
Lith

FEET

10j09

/g8 HAOL

ajdweg

‘qmsiq

ainnig

@)

"Welo}
Jabie

ueiqiy ¢ &

"WEIOo,
Ue|d

w

CORED 216.6 - 226.3 mbsf

878A-24M

‘ouueu
DED

m

aby

UBlgly &

uonoes

10j09

c/8 HAOL

adwesg

=

‘qunisig

ainjonig

©

“Weio]
Jabie

uBIqlY ¢

“WEI0)
HUB|d

CORED 206.9 - 216.6 _mbsf

"OUUBU
Q€D

B | B |R/P

aby

uBIqlY ¢

uojoag

-

SITE 878

878A-23M

(cococaooo
(Laacoocaocoa
(Laacoooooo
LN N O
Lococcoca

I S T S
1 T
SEIET b o8

Graphic
Lith.

805



208

SITE 878 HOLE A CORE 26M

CORED 235.9 —245.6 _mbsf

@ | Graphic S |o €1 3 5
- : = = =
5 Lith, g (& Structure 2| E g
= D e {g o
"PE WL 10YR
"PFUMWW 8/3
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DESCRIPTION

FORAMINIFER WACKESTONE and SKELETAL
RUDSTONE AND GRAINSTONE

Maijor Lithologies:

Section 1, 0-8 cm, is comprised of very pale brown
(10YR 8/3) FORAMINIFER WACKESTONE, with
pockets of PELOIDAL PACKSTONE, probably in
burrows. Constituent grains incude: many small and
medium benthic foraminifers (Miliolids, Cuneolina?), few
gastropod molds, few thin-shelled bivalve fragments (few
as molds) and peloids; peloids are common in burrows?,
not seen elsewhere. Porosity includes open tubes, that
are slightly curved, about 50 microns in diameter, and >1
mm-long, with no skeleton evident. Porosity (2%) is
moldic (sms,smg MO), and in burrows. There is no
visible cement. Pebbles of this lithlogy comprise about
1/2 of drilling pebbles in Section 1, 13-17 cm. Section 1,
8-13 cm and 15-17 cm, is comprised of very pale brown
(10YR 7/3), mod ly sorted and ded, fine sand to
gravel, SKELETAL RUDSTONE and GRAINSTONE.
Some shells are brown (10YR 5/3). Constituents include:
few larger benthic foraminifers (Orbitolina), many
thick-walled (to 10 mm) bivalves, red algae (to 5 mm),
many encrusting foraminifers? (on bivalves), very rare
Codiacean algae?, and very rare coral fragments. Micrite
envelopes are thin, but persistent. Porosity (3%) is
moldic and very rare interparticle. There are many filled
molds and partial molds {cf MO). Cement is coarsely to
very coarsely crystalline bladed calcite (PBS6C).

General Description:

Cylinders: Section 1, 17-37 c¢m; Drilling pebbles: Section
1, 0-17 cm. Thin section samples: Section 1, 4-12 cm
and 31-34 cm.

878A 27M NO RECOVERY

B78A-26M 1
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SITE 878 HOLE A

CORE 28M

CORED 255.2 —264.9 mbsf

Graphic
Lith.
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Section
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10YR

DESCRIPTION
SKELETAL RUDSTONE AND PACKSTONE

Major Lithology:

Section 1, 0-17 cm, is comprised of very pale brown
(10YR 7/3) SKELETAL AUDSTONE AND PACKSTONE.
Pebbles are well indurated. The rudstone is primarily
composed of rudist fragments in a matrix of skeletal
packstone. Other pebbles have a composition that is
similar to the rudstone matrix. Skeletal components
include: commaon peloids, many to few rudist fragments,
few green algae (Codiacea), few red algae
(squamariaceans?), few bores, rare corals, and rare
stromatoporoids. Porosity is 5%—7%, mostly interparticle.
Calcite cement is rare to tew (PB3C).

General Description:
Drilling pebbles: Section 1, 0—17 ¢m. Thin section
samples: none.

SITE 878 HOLE A

CORE_23M

CORED 264.9-274.5 mbs
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DESCRIPTION
GRAINSTONE

Major Lithology:

Section 1, 0-12 cm, is comprised of fine-grained (0.15
mm), moderately sorted, very pale brown (10YR 7/3)
GRAINSTONE; it is lightly leached in Section 1, 0-6 cm.
Vague laminations are indicated by the parallel
orientation of larger grains. Rudist and gastropod shell
debris are minor (5%): larger benthic foraminifers are
rare. Small foraminifers are common, but most of the
other grains are unidentifiable. Porosity (5%) is vuggy
and interparticle. Cement is minor, drusy sparry calcite.

General Description:
Rollers: Section 1, 6-12 cm; Drilling pebbles: Section 1,
0-6 cm. Thin section samples: none.

878A-28M
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CORED 274.5 - 284.1 mbsf

SITE 878 HOLE A CORE 30M
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DESCRIPTION
GRAINSTONE

Major Lithology:

Section 1, 0-54 cm, is comprised of very pale brown
{10YR 7/3), medium-grained (0.25-0.5 mm), leached,
GRAINSTONE. The constituent grains include: mollusk
debris (rare), gastrapod fragment molds (few), large
benthic foraminiters (few), and small foraminiters
(common). Small grains are unidentifiable; larger skelstal
fragments are 0.8—1 cm In size. Cement is drusy sparry
calcite (10%—20%). Porosity is interparticle (10%). Some
of the larger skeletal fragments are worm and usually
concentrated into spots, rather than evenly dispersed.

General Description:

Rollers: Section 1, 0-18 cm, 34—42 cm, and 48-54 cm;
Drilling pebbles: Section 1, 18-34 cm and 42—48 cm.
Thin seclion sample: Secticn 1, 28-31 cm.

B878A-30M
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SITE 878 HOLE A CORE 31M

CORED 284.1 —293.4 mbsf
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DESCRIPTION
LIMESTONE and MOLLUSK RUDSTONE

Majer Lithologies:

Section 1, 0-44 cm, is comprised of very pale brown
(10YR 8/3) MOLLUSK RUDSTONE, with a fine to coarse
sand, poorly-sorted, skeletal grainstone matrix.
Canstituent grains include: common peloids in the sand
fraction, common large bivalves (possible rudists, but no
characteristic structures were seen), many larger benthic
foraminifers (Orbitolinids), few gastropods as molds
(including Cerithids); there are also very rare corals,
encrusting worm tubes (in Section 1, 7-11 cm), smaller
foraminifers (Textularids?), and algae (Codiacian?,
Coralline?). Bivalve shells are observed to 7 mm thick,
although some are also very thin (50 uym thick, 6 mm
long); these are common as filled molds or partial molds
(ct MO), but the wall structure is well preserved in some
shells. Micrite envelopes are extensive, and up to 60 um
thick. Large shells are extensively bored: small tubes
(Cyancbactena?), connected oveids (Clionid sponges),
and sack-shaped hollows (bivalve borings). There is
probably some mud (packstone) in fills. Fills are fine
sand and calcite spar. "Gray grains”, or stained bioclasts,
are sparse, but widely distributed. One coral (in Section
1, 26-30 cm; 30 mm in diameter} is bright blue: this color
covers the entire colony, but none of the matrix. Porosily
(5%~20%, average 15%), may increase downward, it is
partially scalenchedral. Large scale porosity (bivalve
molds, cavities, and vugs) cannot be accurately
astimated in small pieces; it may be vary high. Pores
include molds (cr/ms/smg MO), >> Interparticle (sms
BP), intraparticle (1 ms WD), and shelter. Cements are
coarse o very coarse, equant, or bladed
PB56C>PE5>PBE. The last (e.g., Section 1, 15~19 cm)
is doubly terminated.

General Description:

Cylinders: Section 1, 38-44 cm; Rollers: Section 1, 7-19
cm, 22-30 cm, and 32-38 cm; Drilling pebbles: Section
1, 0=7 cm, 19-22 cm, and 30-32 cm. Thin section
sample: Section 1, 22-26 cm,

878A 32M NO RECOVERY

878A-31M
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SITE 878 HOLE A CORE 33M CORED 302.9-312.6 mbsf s7mA3sm 1
DESCRIPTION

Structure
GRAINSTONE

Meter
.

F
Section
g
Disturb
Sample
Color

Major Lithology:

Section 1, 0-25 cm, is comprised of very fine-grai

pale brown (10YR 7/3), leached, GRAINSTONE, with

10¥YR | low interparticle and vuggy porosity (5%). Enclosed are
7/3 fragments (up to 5 em-long) of either calcisponges or

corals. A rhodolith (2 ¢m in diameter), formed by

encrusting algae, occurs in Section 1, 14-18 cm. There

are calcisponges in Section 1, 11=14 cm, 18-21 cm, and

21-25 cm. The recognition of other grains requires thin

section study.

late Aptian
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General Description:
Rollers: Section 1, 7-14 cm and 18-25 c¢m; Drilling
pebbles: Section 1, 0-7 cm and 14-18 cm.
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DESCRIPTION
GRAINSTONE

Major Lithology:

Section 1, 040 cm, is comprised of very pale brown
(10YR 8/3), friable, fine-grained (0.1 mm),
GRAINSTONE. Most grains are rounded and ovoid, but
are unidentifiable without thin section samples; a few are
rectangular to lath shaped (probably mellusk fragments).
Larger (1 em), thin-shelled mollusk fragments are rare.
Rare coated tubes (0.5 mm) filled with the same material
as matrix, are probably worm tubes. There are frace
orbitolina foraminifers (mostly fragments; one whole, 3
mm diameter). At least half of the piece in Section 1, 0-6
cm Is some type of encrustation that is partly bored and
recrystallized. It has inmternal structure similar to a sponge
in places, similar to algae in other places, and looks like
encrusted worm tubes in anather; it may be all three, The
encrustation itself may be bored. Some grains within the
encrustation are micrite envelopes. Porosity is probably
at least 15%, mostly intergranular, with only trace moldic
and burrow porosity. Virtually no crystalline cement is
visible, however, most grains appear to have a clear
coaling cemanting tham together.

General Description:

Cylinders: Section 1, 32-40 cm; Rollers: Section 1, 0-18
and 21-32 cm; Drilling pebbles: Section 1, 18-21 cm.
Thin section samples: none.

SITE 878 HOLE A CORE 35M

CORED 322.2 —331.9 mbsf
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Graphic
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late Aptian

10YR

DESCRIPTION
GRAINSTONE

Major Lithology:

Section 1, 0-15 cm, is comprised of fine-grained (0.1
mm), very pale brown (10YR 8/3), soft, friable
GRAINSTONE. The grainstone is massive
(homogenous) in appearance. High interparticle porosity
(10%) is the result of either leaching or uncomplete
cementation. Cement is sparse, drusy (10%-15%)
calcite. Few recognizable bioclasts are mollusk shell
fragments (mainly parallel oriented), worm tubes (rare),
and poorly preserved benthic foraminifers (few). Most of
the grains are unidentifiable.

General Description:
Rollers: Section 1, 7-15 em; Drilling pebbles: Section 1,
0-7 cm. Thin section samples: none.

B7BA-34M

B78A-35M
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E 878 HOLE A CORE 36M CORED 331.9-341.6 mbsf  878A3M 1
Graphic .5 N _g % 5 DESCRIPTION
Lith. 3 |2 | Structure |5 E S | GRAINSTONE TO PACKSTONE
(7] al op o

= Major Lithology:

2 g g = g g c =z Section 1, 0-111 cm, is comprised of very pale brown
Eécbprpl. |8 Z (10YR 8/3), friable, fine-grained (0.1mm) GRAINSTONE
_ ; coppp 1 é\- > 10YR | or PACKSTONE with sparse matrix. Most grains are

SEGPPP @ =T 8/3 | rounded and ovoid but are unidentifiable without thin
sccpppP © = section samples, a few are rectangular or lath shaped

SGGPPP (probably mollusk fragments). Larger (1 cm), thin-shelled

mollusk fragments are rare. Rare coated tubes (0.5
mm), filled with the same material as the matrix, are
probably worm lubes. One tube, cut obliquely, is at least
2 cm long. Porosity probably exceeds 10% and is
primarily intergranular. There is no visible cement.
Pieces in Section 1, 87-91 ¢m and 105-111 cm, have
less matrix and are definite grainstones (they are similar
to Cores 144-878A-34M and -35M).

General Description:

Cylinders: Section 1, 0-57 cm, 61—77 cm, and 105111
cm; Rollers: Section 1, 57-61 cm, 77-81 cm, and
94105 cm. Thin section sample: Section 1, 57-60 cm.
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SITE 878 HOLE A

CORE 37M

CORED 341.6 —351.2 mbsf
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DESCRIPTION
SKELETAL FORAMINIFER GRAINSTONE

Major Lithology:

Section 1, 0-27 cm, consists of white (10YR 8/2),
fine-grained, friable, poorly cemented, SKELETAL
FORAMINIFER GRAINSTONE. Most small grains are
not indentifiable. Larger grains (7%) are benthic
faraminifers (2%), mollusk fragments (2%—3%), and a
few worm tubes. Porosity averages 7%, and is
interparticle (BP). Bladed sparry calcite is sparse.
Seclion 1, 27-40 cm, is comprised of white (10YR 8/2),
coarse-grained, SKELETAL FORAMINIFER
GRAINSTONE. The sorting is bimodal, with a coarse
fraction of 3 mm, and a fine fraction of 0.3-0.4 mm. The
coarse fraction is dominated by orbitolinids; mollusk
fragments and worm tubes are also present. Porosity is
10%—15%, mostly interparticle (BP). Some bioclasts are
aligned. A rudist? shell, 5 cm in size, is encrusted by
algae and bored by bivalves; its cavity is partially filled by
bladed spar.

General Description:

Cylinders: Section 1, 0-6 cm and 18-27 cm; Rollers:
Section 1, 6-18 cm, 27-32 cm, and 35-40 cm; Drilling
pebbles: Section 1, 32-35 cm. Thin section sample:
Section 1, 32-35 cm.
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CORED 351.2—-360.9 mbs

f

Meter

Section

Age

Structure

Disturb

Sample

Color
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DESCRIPTION
SKELETAL PELOIDAL GRAINSTONE

Major Lithology:

Section 1, 0-19 cm, is comprised of white (10YR 8/2),
fine-grained, well-sorted, SKELETAL PELOIDAL
GRAINSTONE, with abundant peloids and common
bivalve fragments. Porosity is 15%—20%, interparticle
(BP).

General Description:
Cylinder: Section 1, 6-19 cm; Roller: Section 1, 0-6 cm,
Thin section samples: none,
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CORED 360.9 — 370.5_mbsf

Meter

Graphic
Lith.

Section

Age

Structure

Disturb
Sample
Color
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late Aptian

10YR
8/2

DESCRIPTION
SKELETAL PELOIDAL GRAINSTONE

Major Lithology:

Section 1, 0~52 cm, is comprised of white (10YR 8/2)
SKELETAL PELOIDAL GRAINSTONE; it is fine to
medium grained, except in Section 1, 48-52 cm, where it
is medium to coarse grained. Peloids are abundant,
skeletal fragments are commaon and cansist of bivalve
tragments, benthic foraminifers (orbitolinids) are very
rare (in Section 1, 4-13 cm). There are rare oncoids in
Section 1, 13-21 cm, 2131 cm, and 40—48 cm. Burrows
are noted in Section 1, 21-31 cm. The backside of
Section 1, 1321 cm, is stained very pale brown (10YR
8/4), Porosity is 10%—15% and Is interparticle (BP).

General Description:

Cylinders: Section 1, 4-13 cm, 13-21 cm, 21-31 cm,

and 40-48 cm; Rollers: Section 1, 0-4 cm, 31-37 cm,
and 48-52 cm; Drilling pebbles: Section 1, 37-40 cm.
Thin sections: Section 1, 48-51 cm.

878A 40M NO RECOVERY
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A CORE 41M CORED 380.2-389.8 mbsf  a7sa4iM
DESCRIPTION

SITE 878 HOL

Graphic

Lith. Structure

PELOIDAL GRAINSTONE

Meter
Section |™
Age
Disturb
Sample
Color

10YR Major Lithology:

(] Section 1, 0-8 cm; white (10YR 8/2), fine-grained

8/2 | PELOIDAL GRAINSTONE with rare to few skeletal
frag (bivalve fragments). Porosity is 10%-~15%,

interparticle (BP).

™
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late Aptian

General Description:
Rollers: Section 1, 0-8 c¢m, Thin section sample: Section 1,
4-8 cm.

SITE 878 HOLE A CORE 42M CORED 389.8 —399.3 mbsf
DESCRIPTION

Graphic

Lith. Structure

SKELETAL FORAMINIFER WACKESTONE and
MUDSTONE

Meter
Section
Age
Disturb
Sample
Color

() Maijor Lithologies:
Section 1, 0=11 cm; light gray (10YR 7/2) SKELETAL
@ 10YR | FORAMINIFER WACKESTONE with common benthic
712 foraminifers (small miliolids), smooth-shelled ostracods,
very rare oncoids, and unidentified recrsytallized
bioclasts. In 0-6 cm a fracture is filled by calcite cement
including benthic foraminifers similar to those occurring
in the 4 ne; this suggests that the infilling results
10YR | trom the recrystallization of micrite with benthic
8/2 1 foraminifers. In this infilling there are some lubes (=

3 -‘ borings?) filled by a silt-size yellow (10YR 8/8) sediment.

Porosity is 1%, moldic (MO), and results from the

leaching of small benthic foraminifers.

6-22 cm; light gray (10YR 7/2) MUDSTONE with rare
A5 skeletal fragments with micritic coatings, small benthic
foraminifers (miliolids) and very rare possible
cyanobacterial bushes (Cayeuxia) are very rare.
Burrows, 0.25 mm average diameter, occur in 16-22 cm.
Porosity ranges from 1 to 3%, due to burrowing (BU).
22-26 cm; white (10YR 8/2) WACKESTONE with a
conspicuous mottied aspect due to burrowing. Motiling is =3 & —
light gray (2.5Y 7/2). Components include rare small os— — 05— =
benthic foraminifers and tiny unidentified skeletal = | = g
fragments; cyanobacterial bushes ("Cayeuxia®) are rare. Ho— — 10— -

EEB=E=2=2=2EEEEZ]
2E2=2=2=2EEEE]
B2=2=232EEEED]

EIB=2=2=2=2EEEED]
22=2=2=2EEEED]

late Aptian

Geaneral Description: 15— 15— =
Rollers: Section 1, 0—6 cm, 11-16 cm, 22-26 cm; Drilling =5 | =3

pebbles: Section 1, 6=11 cm, 16-22 cm, 26-44 cm. Thin Po— B 20— | .
sections: Section 1, 11-15 cm, 2632 cm. ] E
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SITE 878 HOLE A CORE 43M CORED 399.3 — 406.0 _mbsf
c DESCRIPTION

8| Graphic |8 g | structure 5 - S

g Lith. § < E]B ‘% 3 SKELETAL PELOID WACKESTONE and CLAY
R Major Lithologies:
L L b b L Section 1, 0—44 cm; very pale brown (10¥R 7/3) and
U 0 L L L white (10YR 8/2) SKELETAL PELOID WACKESTONE.

1 _: ﬁ 3 ﬁ ﬁ m % Skeletal components are difficult to identify (highly

F [ 0 L L b L T recrystallizid 7). but include many peloids; few to many
e c o unidentified bioclasts (algal fragments ? - 2-4 mm
L L L L L g 10YR across); few coral fragments; and rare mollusk .

ol W Wb W g 7/3 | tragments. Borings are many, Porosity is 5%. Calcite
IWWwwwwl 1] o cement is very rare. Pale yellowish orange (10YR 8/6)
L L L L L © stains occur at 3-7 cm. Mudstone pebble occurs in
PR Rnan] 11-14 cm. Thick shelled mollusk (rudist ?) fragment

SN W T occurs in 14-17 cm. Section 1, 44-46 cm; dark greenish
L L LWL gray (5G 4/1) CLAY with common fine-grained pyrite
IgNEAEnEngn| disseminated throughout and clasts of limestone (peloid
UL L L L L 5G | wackestone).

AW W W 41
ety J]— General Description:

— Rollers: Section 1, 17-21 cm; 29-33 cm; Drilling

pebbles: Section 1, 0-17 cm; 21-29 cm; 33-46 cm. Thin

sections: Section 1, 18-21 cm, 33-36 cm.

878A-43M
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SITE 878 HOLE A CORE 44M

CORED 406.1 —408.9 mbsf

Meter

Graphic

Lith. Structure

Section
Age
Sample

Color
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- | Disturb

2.5YR

5GY
6/4

2.5YR
5/4

DESCRIPTION
LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1, 0-25 cm and 76-148 cm; greenish gray ( 5GY
6/4) POLIMICTIC LIMESTONE VOLCANIC BRECCIA with
angular to subangular clasts of altered vesicular and
glassy basalt and limestone, Matrix is coarse volcanic
sand cemented by calcite. Volcanic clasts (mm to 1 cm in
size) are altered, but appear to have been lightly
vesicular, glassy basalt. They contain ~50% vesicules, 0.1
mm round. Isolated (1%-2%) plagioclase phenocrysts ~
0.5 mm in some clasts. Some have dense dark green rims
and are commenly rich in pyrite. Limestone clasts are very
pale brown (10YR 8/3), subangular, 2 mm 1o 2 ¢m in size
and comprise about 5% of the breccla. Limestone Is
skeletal wackestone, fine-grained, with few miliclid
foraminifers, Breccia has sharp contact at 25 cm with a
bed of bedded tuff. Volcanic clasts below 76 cm are 210 8
mm in size, with two clasts up to 15 cm in size. Breccia
has vague beds 1-3 cm in thickness. Braccia Is coarser
and pebbly from 103-148 cm. Dispersed limestone clasts
are mosily few mm in size (ave. 8 mm) with a single clast
of miliolid pelleted packstone at 110 cm that is 3 cm in
length. Limestone clasts are mostly miliolid wackestone
and mudstone. Few coarser grained laminae in the
breccia occur at 120 cm, 131-134 cm, and 140-144 cm.
At 148 cm Is a sharp contact with bedded tuff as at 25-76
cm.Section 1, 26~76 cm and 148-151 cm, dark greenish
gray (SGY 5/4), bedded TUFF. Sharp contact at Section

1, 25 cm and 76 cm, with polimictic limestone volcanic
braccia. Clasts in the tuff are highly angular, highly
vesicular (>60%) glassy lava. Elongate horizontally.
Vesicles also elongate horizontally, typically 0.1x0.3 mm,
No phenocrysts. Clasts appear to have been flattened.
Matrix appears to be made up of angular glassy fragments.
Texture of this unit is reminiscent of ash flow tuff displaying
flattened clasts. However the thinness of this flow and its
sharp contacts with debris flow breccias make an ash flow
origin unlikely. Elongation of shards vesicules suggests a
siliceous (trachyte?) lava. Some clasts (Section 1,

148-151 cm) appear o be altered pumice again
suggesting the presence of trachytic lavas. Section 2, 0-17
cm; LIMESTONE VOLCANIC BRECCIA as in Section 1,
clast supported, greenish gray with clasts mm to 1 em in
size, subangular in finer volcanic sand matrix cemented by
calcite. Predominant clasts in 0-5 cm are equant,
subangular vesicular basalt with ~50% round vesicles
Elongate clasts with elongate vesicles (see below) and
pumice are also present. Several subangular clasts of a
skeletal grainstone (with miliolids, micrite, inlraclasts, white
tubeform arganisms), and miliolid wackestone (3—4 mm to
2.5 cm) in size intercalated within breccia. Limestane is
pale brown (10YR 8/3). Section 2, 17-21 cm, Grainstone
clast, 2 em in size, with foraminilers, coral fragment,
coated grains, cemented by sparry calcite. Second
fragment is piece of mollusk shell (gastropod?). Section 2,
21-118 cm; reddish brown { 2.5YR 5/4) LIMESTONE
VOLCANIC BRECCIA comprised of altered vesicular
basalt and glass clasts. Predominantly elongate, highly
angular volcanic clasts in 5118 cm with elongated
vesicles parallel o clast elongation. Texture reminiscent of
siliceous lavas (trachyte?) rather than basalt. Some
pumice. Clasts are about 3 mm to 6 mm with few up to 2
cm in size, subrounded olive gray (5Y 4/2) and deposited
in reddish brown ( 2.5YR 5/4) matrix of sand-size volcanic
grains cemented by calcite. Many volcanic clasts are
altered and most have dark green rims. Matrix is mostly
red stained micrite. Limestona clasts of several mm up to 3
cm in size are dispersed in the breccia. Miliolid
wackestone is abundant, less common mudstone. Some of
clasts are angular with straight edges (broken). Breccia
has very vague bedding on scale 1-3 cm. Most of the
bedding results from minor grain size variation (mare or
less of coarser fragments). Bedding has 7%—10%
inclination.

General Description:

Cylinders: Section 1, 4-151 cm; Section 2, 0-17 cm,
25-103 cm, 106-118 cm. Rollers: Section 1, 0-4 cm;
Section 2, 21-25 cm. Drilling Pebbles: Section 2, 17-21
cm, 103-106 cm. Thin sections: Section 2, 12-15 cm,
114-118 cm,

8L8 ALIS
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SITE 878 HOLE A CORE 45M

CORED 408.9-418.5 mbsf

Graphic

Lith. Structure

Meter
Section
Age
Sample
Color
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DESCRIPTION
LIMESTONE VOLCANIC BRECCIA

Major Litholegy:

Section 1, 0-138 cm; reddish brown (2.5YR 5/4) LIMESTONE
VOLCANIC BRECCIA. Matrix is fine sand size carbonate and
volcanic grains in micritic matrix stained red by iron oxide.
Volcaniclastic grains are highly altered fragments of vesicular and
glassy basalt, average 3-8 mm in size, greenish gray color (10G
6/2 ), angular to subrounded. Volcanic clasts 2-3 cm in size occur
at Section 1, 80 and 134 cm; Clasts in Section 1, 47-48 cm (1x1
cm) and 80-93 cm ( 3x3 cm) red gray microcrystalline basalt with
5% olivine microphenocrysts (0.2-0.5 mm) altered 1o iddingsite.
Limestone clasis are pale brown (10YR 7/3), mm to 8 mm size, few
larger clasts 2 to 7 cm. Small limestone clasts are mainly milliolid
wackestone and mudstone, Limestone clast in Section 1, 100-107
cm is algal stromatolite-like, highly bored with borings infilled by a
grainstone and coarse dogtooth sparry calcite. At Section 1, 120
cm gradual boundary with slightly coarser grained and darker
colored ( 2.5YR 4/4 ) pebbly bed. Section 2, 0-142 cm;
continuation of the same lithology as in core 45M-1. Small increase
in limestone pebbles (5%~7%). Pebbles are subrounded, several
mm in size, with few 2 cm in size. At 50-55 cm limestone is 4 cm in

size. Gastropod (2 cm in diameter), infilled by peloid-oolitic
grainstone, volcanic glass and coarse sparry calcite is at
Section 2, 126 cm. Most of the clasts are mudstone, few
pelleted packstone (at Section 2, 51-55 cm, 89 cm). Clasts
of grainstone occur at Section 2, 67 cm. Scoria pebble (3
cm diameter) at Section 2, 126 cm, Altered basall pebbles
in Section 1, 68-70 cm. Grain size variation is small within
the Section 2, decrease in coarser volcanic fragments
produce vague lamination/bedding on 2-4 cm scale.
Coarse limestone pebbles seem to be concentrated into
poorly deliniated horizons. Section 3, 0~152 ¢cm; more
limestone volcanic breccia breccia, weak red (2.5YR 4/2).
Coarser-grained portions are olive gray (5Y 4/2) speckled.
Volcanic clasts are in average 2-5 mm in size, rarely 1.5
cm and few 2.5 cm in size. Concentration of clasts varies;
the clast rich horizons with 70% of clasts occur at Section
3, 8-11, 24-34, 35-42, 56-60, 78-80, 86-95, 105-110,
and 136-140 cm. Between these horizons content of
clasts decrease to 10%. Average size of clasts in clast-rich
horizons is 8 mm. Volcanic clasts are olive gray (5Y 4/2),
lighly altered, vesicular, and glassy basalt. Less common
are clasts with elongated vesicles (flow and trachytic
texture). Only few scoria-like fragments are present.
Limestone (very pale brown, 10YR 8/3) clasts form
59%—10% of the breccia; their size varies from several mm
up to 6 cm. They are mainly subangular; the smaller clasts
are rounded. They are mainly miliolid wackestone and
mudstone. Skeletal-peloid grainstone clasts occur at
Section 3, 0-5 cm (coarse-grained clast), 15 cm, 20 cm,
and 140 cm. At Section 3, 152 cm a clast of fine-grained
skeletal-peloid grainstone contains few ooids grains and
tublphytes. Grainstones have elongated vugs infilled by
sparry calcite. Vugs are similar to fenestrae. Sedimentary
structures are limited to poorly developed bedding
resulting from grain size variation. Alteration of beds 1-6
cm thick, subhorizontally oriented, coarser, pebby horizons
(which are sparry calcite cemented) with beds of
finer-grained “muddier” sediment prod vague
bedding. There are no sharp boundaries between
individual beds. The finer grained beds have about 1/3 of
sand size volcanic grains deposited in iron oxide stained
micritic carbonate matrix. At Section 3, 65-78 cm
small-scale trough bedding. The “channel” is only 6 cm
deep and is infilled by 1.7 mm volcanic clasts capped by
0.5-1 cm thick “muddy” layer. Section 4, 0-76 cm.
LIMESTONE VOLCANIC BRECCIA, red (10R 4/6) color of
matrix gives overall cast to rock. Volcanic clasts are dark
grayish green (10G 4/2) where fresh, which is rare.
Limestone clasts are very pale brown (10YR 7/3). Sorting
is very poor, clay to 55 mm particles are present, many
clasts are 1-2 mm. Layer from Section 4, 2-8 cm has 4
mm average clast size. Clasts are roughly equant
(subspherical) but voleanic clasts are extremely angular as
they are broken along vesicles; result looks like tear along
perforations. Some carbonale clasts are also angular
(because of solution etching?). Both vesicles and
vugs/molds are filled with matrix. Bulk composition is 50%
volcanic clasts, 10% limestone clasts and 40% (locally
50%) matrix, which includes fine sand, silt, and some clay.
Matrix is 65% carbonate (irregular grains 2-50 microns
diameter), 30% isotropic, greenish, equant to elongate and
slightly angular grains (glass?), 5% brown aggregates

BEA-a5M
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Site 878 Hole A Core 45M Description continued...

|Fe-oxide and clay?), and trace feldspar. Volcanic clasts
are basalt, highly vesicular, and generally very altered,
some with tubular vesicles, and a few fine pumice
fragments. Deeply weathered clasts are so full of vesicules
with various fillings, including quartz? and calcite (to 1 mm
diameter), as to look like a very rounded sandstone with a
few carbonate clasts. Only the less altered rims and ragged
margin with matrix-filled vesicles reveals volcaniclastic
origin. Rinds 25-100 microns thick; may be secondarily
impregnated, e.g., with calcite. Carbonate clasts include:
Section 4, 10-14 cm; OOLITE GRAINSTONE, medium
sand (1/4=1/2 mm), very well sorted. Grains are >80%
oolites (~60 volume percent), 35% calcite cement, 2%
interparticle (BP) porosity, miliolid forams about 1%,
bivalve molds about 10%, rare dasyclad algae. Oolds
range from surficial, perhaps micritic, to thick cortices.
Other oolite fragments in Section 4, 23-27 em, 33-35 cm,
29-40 cm, and among pebbles in 60-74 cm. Seclion 4,
27-29 cm; MILIOLID WACKESTONE. Section 4, 40-49
cm; (in BRECCIA) a) Coral fragment with packstone
matrix. b) Peloid, mollusk-fragment pach e, Section 4,
49-60 cm; ALGAL SPONGE BINDSTONE (2 clasts with
red matrix and volcanics adhering). Squamariacean algae
and calcisponge layers with encrusting forams appear to
bind peloidal packstone matrix. Skelelal components are
gastropod molds (few), coral fragments (rare) and bivalve
fragments (rare). Section 4, 6074 cm; aboul hall of
pebbles are limestone, including mudstone with sinuous
open tubes 100-250 microns diameter, 6 mm long. Section
4, 76-86 cm, 2 limestone pieces, probably BRECCIA
CLASTS. a) Ooid-peloid packstone. b) Peloid packstone
with crystalline coral fragments to 20 mm, encrusted by
toraminifers, corals, and red algae. One leached coral is
filled with red matrix and volcanic clasts. Section 4, 86-93
cm; soft clay matrix, pale green (10 G 6/2), with small
volcanic and carbonate clacts. Probably highly disturbed in
drilling.

General Description:

Cylinders: Section 1, 6-90 cm, 94-135 cm, Section 2, 0-50
cm, 55-142 cm, Section 3, 0~152 cm, Section 4, 0-23 cm,
29-49 cm; Rollers: Section 1, 06 cm, 90-94 cm, Section
2, 50-55 cm, Section 4, 23-29 cm, 49-60 cm, 80-86 cm;
Drilling Pebbles: Section 1, 135-138 cm, Section 4, 60-80
cm, 86-93 cm. Thin sections: Section 1, 105-109 cm,
Section 2, 89-93 cm, Section 3, 4749 cm, 123-125 cm.
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translucent cement with few visible crystal boundaries.

Recognizable components include miliolids, peloids, and

micrite envelopes. Several have burrows filled either by
kstone/wac or by li tic sand
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DESCRIPTION
LIMESTONE VOLCANICLASTIC BRECCIA

Major Lithology:

Section 1, 0 cm to Section 2, 57 cm; LIMESTONE
VOLCANICLASTIC BRECCIA, average matrix is light
grayish green (10G 6/1), average volcaniclastic clast is
dark grayish green (10G 4/2), and average limestone clast
is very pale brown (10YR 7/3). Vague 1 to 3 cm scale
bedding appears as a variation in average grain size from 1
to 3 mm in some beds to 2-10 cm in alternate beds and
slight variation in overall color. Mo clear evidence of
grading; a few bedding contacts are sharp (e.g., Section 1,
3 ¢cm). Matrix: about 50% of the matrix is white to light gray
calcite with no visible crystals enclosing sand-sized
volcaniclastics (soma glass?), and sand-sized limestone
lithoclasts, and | (mollusk?) fragments. In Section 2,
0-16 cm, 3 isolated miliolid foraminifera and 3 isolated
ooids? were found in the matrix (not as part of a lithoclast).
Volcaniclastics: about 80%—~95% of clasts are mm to cm
sized predominantly aphanitic basalt clasts, equant and
subangular in shape with 50% spherical vesicles. Minor
clast types display elongate tubular vesicles, aphanitic
texture with sparse, irregular vesicles, and trachyte texture
outlined by relict feldspar laths. Limestone clasts: 5%—20%
of total clasts, dominantly fine- to coarse-grained peloidal
grainstone/packstone with fewer clasts of miliolid
wackestone and mudstone. The limestone clasts vary from
rounded to angular, but nearly all have sharp contacts with
the matrix, suggesting lithification prior to breccia
deposition. All are well cemented, with nearly all
intergranular space in the grainstones filled by clear to

fedrmil
\

to the breccia matrix); presumably, the former were
filled prior to breccia deposition and the latter were empty
burrows filled during or after breccia deposition . At Section
1, 3 cm, one limestone clast has 0.5 cm intraclasts and a 1
cm bivalve(?) fragment pletely replaced by coarse,
clear calcite. In section 1, 77-79 cm, there is a 2x2x3 cm
limestone clast of coarse peloidal packstone grainstone
that has a 2-3 mm-thick laminar coating of material similar
to the breccia matrix; the contact between the laminae and
the limestone is irregular with some small grains of the
limestone spalled off into the laminae. It is possible that the
limestone clast was soft and accumulated the fine |

while tumbling around in the breccia (snowball effect).
Anather clast in Section 1, 85-87 cm, is coated with similar
laminae; this packstone has a 0.75 diameter lines tube
filled by coarse, clear equant calcite. Section 1, 132136
cm contains a single plece (2x4x3 cm) of peloidal
packstone/grainstone with burrows; one is partly filled by
lime-volcaniclastic sand and part by several very coarse
bladed calcite crystals (one is 5 mm long). Assorted
pebbles (0.5 to 5.0 cm diameter) in Section 2, 37-52 cm
are mostly limestone clasts broken from the breccia (all
have breccia matrix cemented to surface and filling molds
and burrows). Few are pieces of the breccia. One pebble is
a well indurated mudstone with vague lamination that
appears to have been disturbed by fluid escape. Curved
linear voids (possible fuid escape fenestrae) are near
perpandicular to laminae; some are partly filled by bladed
and equant medium crystalline calcite. A second pebble is
a wackestone with abundant miliglids, common bivalve
fragments, 2-3 mm wide burrows filled with packstone, and
many dark grains of unkown origin. One pebble in Section
2, 44-52 cm is a mudstone/wackestone with several
partial gastropod molds that are 3-4 ¢m long and up to a
cm wide. Addendum on volcanic clasts: Section 1: 0-110
cm; predominantly aphanitic basalt clasts, equant and
subangular in shape with 50% spherical.

General Description:

Cylinders: Section 1, 0-34 cm, 40-58 cm, 67-79 cm,
85-105 cm, 108132 ¢m, Section 2, 0-29 cm; Rollers:
Section 1, 34-40 cm, 58-63 cm, 79-85 cm, 132-136 cm,
Section 2, 28-37 em, 52-57 c¢m; Drilling pebbles: Section
1, 63-67 cm, 105—109 cm, 37-52 cm. Thin sections:
Section 1, 112-114 cm, Section 2, 21-23 c¢m, 52-57 cm.

B78A-46M

8 8 8 8 8 8B d 3 88 49 8 & 5 8 82483 8

o

8 5 38 EBER B

1

{5 s

A LLE. O Ak b

8L8 HLIS



9Z8

878A-44M CORED 406.1 —408.9 mbsf 878A-45M CORED 408.9 —418.5 mbsf 878A- 46M CORED 418.5-428.2 mbsf
o o o
8| Graphic |§ sleelsel2 [€1]2 5| Graphic |5 sleelsel2 | €12 | Graphic |§ sleglsel2 1€ |8
- = - s -— - e — -4 . L
2| i |3 |g |SE[E5|SE(E |2 ]E |2 2| i |5 |g |SEIESISEE | B E |3 2| i |5 |g |SE[EE[2E[2 [2[E |2
» |< [O8zs|Ss|a |a |6 o o |€ [08as|Ssa [a |6 |o o |€ |o8as|Ssla |a |6 [o
s an&n:nan:u ] 1 % PapaBan.B. ] 1 > ':':‘:“:‘:‘; 1
qa.0.0.0.0.0 | h,.0.0.0.0.0 | b.0.0,0,.0.0 1
P8l ln 0 o 9Pl APl alal o
—hratatatatad || > Palalalalaly 1 — PPl AP L =
§ CANRNEN 1 L bl falaafalas 1 1 Polalalala’s 1 | £ & 1 )
{aadaiaad LT Palalala’aly 1 PalalaPalal = =1 | S
1_-PaBaRaBaB0 = = T < 1_PaPaRaBaBa0 1_PalaPalaPan) 2- < J_ ‘;
Pa80.0,.0,.0 5} ® & ) LTI CH N T P.8.0.08.0.0. @ o =
Palalalalal, a a 1 > PP PPl A1 e T m L LT “{E
j’a‘a’a’a‘o’ < < 1 O Palalal Pl I Pl aPalalal | o
PaaPalalaR, % % | o —Falaalalals 6 PaalaPalald o o
0,.0,.0,.0,.0.0 - - 1 T :ﬂéﬂaﬂénﬁnaﬂd J_ 5 PrBa0,0.0,.0 L TT —
o [alalalalal, | < D Palfalalalals i o Palalalalals B |B RM
< _9.0.0.0.0,.0 B % f3.8.,8,.0,0,.0,; o & = -L o
Palalalalat] 2 . o« PaPalalaiais =) < - =
PalaPalPalal, L & :A:a.:a'a:a:c E— E— LT3
—Pafalaala", L i PalPalaa als =l )
p.8.8,.8,8.8 B|B |FP N 154888488, % % L ;:)
: ununuuﬂn(-\n . . _l E
3 _ﬂaﬂaﬂﬁﬂaﬂﬁﬂc ""’L o
ﬂanaﬂ‘hﬂaﬂ&ﬂe
588,800, i 8
PePaPaPaPals LT
—,8,,8,0,,0,.0. 3 §
_nﬂuﬂ-‘hnﬁnﬁnd |_
g : Palaalalala |
Hnﬁﬂéﬂ‘}ﬂbﬂaﬂc e
P88, 0,.0,.0,) LR, B o
f.m.8.0.0.0] L
Palalalalals L
—:e.:o:a"a’a:¢ 4 1
Taalalala’y L
5 -’A:a:a“a:azn |
2| 2 €
_Eﬁaénﬁnﬁnﬁ.ﬂ BB [FM

IS

8L8:



LT8R

SITE 878 HOLE A CORE 47R

CORED 428.2-435.5 mbsf

Graphic

Lith. Structure

Meter
Section
Age
Sample

Color

|

JPaPalalala
PaPaPaPaPan,
= L‘A‘A‘n‘ﬁ“ﬁ‘
TP PaPalaPel)
-1 'ﬁéﬂéﬂéﬂéﬂﬁﬂ 1
1 JPalalaaian

late Aptian

=== ] Disturb

10G
6/1

DESCRIPTION

LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1, 0-5 cm; 4 cm-thick fragment manganese crust either
caved or drilled during reentry of hole. Section 1, 5 cm to Section
2, 76 em. Limestone - volcanic breccia. Average malrix color is
light grayish green (10G 6/1) with dark grayish green (10YR 3/1)
volcanic clasts and very pale brown (10YR 7/3) limestone clasts.
Matrix looks green because of fine to coarse sand volcanics,
however calcite in matrix is white (10YR 8/2). For bulk rock,
matrix is probably 50%: white fine-grained calcite, sand-sized
volcaniclastics (vesicular basalt fragments and glass?),
sand-sized limestone fragments, and rare isolated ooids (e.g. at
Section 1, 10 cm). 1%—5% (ave ~2%) amber cement crusts,
bladed and equant, lining voids in matrix and filling some
vasicles in volcaniclastics. Bedding is apparent as 1-3 cm thick
variations in grain size. Overall grainsize is 1 mm to 15 mm, but
some beds have predominantly 1-3 mm size clasts and others
have a greater number of large clasts. In some cylinders, beds
are inclined 5-20 degrees; may be evidencea of

large-scale cross-bedding. Volcanic clasts (95%—80% of
total clasts) are equant, subanguiar, highly vesicular
basalts, some with tubular vesicles. A small number (5%7?)
of volcanic clasts may be pumaceous. Limesone clasts
(5%—20% of total clasts) are predominantly miliolid
wackestone and mudstone with minor amount of peloidal
and ooidic grainstone. Clast size varies from sub mm size to
cm size, with tew larger than one cm. In Section 1, 20-23
cm, there is a 1x3x4 cm miliolid wackestone clast broken
from matrix, with many 0.5 to 2 mm burrows, burrows in
center of clast are filled by clear calcite cemant, a few on
edge are filled by breccia matrix. Section 1, 109-132 cm, is
a single cylinder of medium gray (N4) microcrystalline
basalt, with 5%—10% olivine microphenocrysts (0.3—1 mm)
altered to dark green clay and iddingsite; there are 2%~3%
sperical vesicles (0-5-2 mm) filled by calcite or dusky green
(5G 3/2) clay. Some breccia matrix is cemented to the top
and side of the clast; this is a large clast broken from the
breccia. Similar basalt clasts were recovered in Section 2,
23-25 cm and 52-57 cm, with up to 50% 1 mm vesicles
along one edge. In Section 1, 43-48 cm, there s a 2x2x4
cm clast broken from an algal/bacterial? concretion. Section
1, 116=125 cm, small intratormational fault, there are
slickensides and small apparent offset in bedding. There
are slickensides on pieces in Section 2, 33-39 and 42-45
cm. Grainstone pebble broken from breccia in Section 2,
30-33 cm consists of peloid, pellets, micrite envelopes,
mollusk fragments up to 1.5 cm, ooids, and other coaled
grains from 0.5 to 5 mm diameter; fine to coarse
intergranular cement. White (10YR 8/2) mudstone with
<1% burrow? porosity, some lined with cement, some filled
partially with breccia matrix.

General Description:

Cylinders: Section 1, 23-29 cm, 32-39 cm, 51-58 cm,
6691 cm, 102-152 ¢m, Section 2, 013 cm, 17-30 cm;
Rollers: 08 cm, 11-19 cm, 28-32 cm, 39-51 cm, 61-66
cm, 91-102 em, Section 2, 30-39 cm, 54-73 cm; Drilling
pebbles: Section 1, 8=11 cm, 19-23 cm, 58-61 cm, Section
2, 13-17 cm, 39-54 cm, 7376 cm. Thin sections: Section
2, 30-32 cm.

B78A-47R

1 2

¥

¥

B S T 5 401 5

L £

8L8 LIS



8T8

SITE 878 HOLE A CORE 48R

CORED 435.5 —445.1 mbsf

Meter

Graphic
Lith.

Section

Age

Structure

Sample

Color

; t’a‘a"a"ﬁ"a’

}kg&g%g%ﬁa&n

TRl alaARARAR

hIATATA A AR

pRafatalalal,

WPl Pal )
a ﬁﬂ ﬁ- Aﬂ ﬁn A.
EﬁFﬁFﬂPﬂ?ﬁP

j PV P

uﬁ“ﬁ“ﬁ“ﬁnﬂ-

PPalalalalal,

PataPaa0aR,

PPl atalal,
a

Eﬂalnﬂnﬂ;n

late Aptian

-

NANNVRAA NN AANANY] Distarb

6/1
To
10G
4/2

DESCRIPTION

LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1, 0 cm to Section 2, 60 cm, light grayish green
(10G 6/1) to grayish green (10G 4/2) LIMESTONE
VOLCANIC BRECCIA. Volcanic clasts are very dark
grayish green (10G 3/1). Limestone clasts are white (10YR
8/2) to very pale brown (10YR 7/3, 10¥R 8/3). Sorting is
poor. Clasts from 1 mm to 3 cm (coarse sands to pebbles),
Bedding is apparent as changes in clast sizes; some
intervals with graded bedding (e.g. 26—41 cm, 89-103 cm).
Volcanic clasts angular to subangular, rarely rounded, most
with vesicular texture. Few large volcanic clasts with
laminar coating of fine-grained gray carbonate and
volcaniclastics (e.g. 76-89 cm). Limestone about 20% of
total clasts: wackestone with small benthic foraminifers
(miliolids) and vuggy porosity; peloid-coid grainstone, with
local keystone vugs; white to amber calcite fragments;
coarse-grained peloid-oncoid grainstone; fragments of
organisms (calcisponges); unidentified black grains;
skeletal grainstone with fragments of bivalves, red algae,
miliolids (e.g. Section 2, 33-36 cm); peloid grainstone (e.g.
section 2, 3945 cm); clasts with crusts of red algae.
Limestone clasts less abundant in Section 2, except in
Section 2, 23-39 cm. Layering apparent in Section 2, 0-16
cm. Seams of iran oxides occur locally, both in the matrix
and clasts.

General Description:

Cylinders: Section 1, 11-25 cm, 2841 cm, 47-109 ¢cm,
115-122 em, 131-141 cm, Section 2, 0-16 cm; Rollers:
Section 1, 109-115 cm, 126-131 cm, Section 2, 23-26 cm,
39-45 cm; Drilling pebbles: Section 1, 0-11 cm, 41-47 cm,
122-126 cm, 141-146 cm; Section 2, 16-23 cm, 26-3% cm,
45-60 cm, Thin sections: Section 2, 36-39 cm, 61-64 cm,
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DESCRIPTION

LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1, 0 cm to Section 3, 74 cm; LIMESTONE
VOLCANIC BRECCIA. Color is light grayish green (10G
6/1) to grayish green (10G 4/2). Volcanic clasts are very
dark grayish green (10G 3/1). Limestone clasts are white
(10YR B/2) to very pale brown (10YR 7/3, 10YR &/3).
Sorting is poor. Clasts range in size from 1 mm to 6 cm
(coarse sands to pebbles); larger clasts (<1 cm) of
limestone concentrated in layers, especially in Section 2,
41-61 cm, 84-102 cm and Section 3, 0-18 cm. Vague
1-3 em scale bedding is a variation in average grain size
from 1-5 mm in some beds to 5 mm 1o 5 cm in alernate
beds. No apparent bedding or orientation of clasts in
Section 2, 061 cm. Vague bedding as 1-3 em changes in
abundance of large (cm-size) clasts in Section 2, 61-75
cm, inclined 30 degrees; inclined 10 degrees in Section 2,
124-136 cm. Violcanic clasts are angular to subangular,
rarely rounded, most with vesicular texture, some vesicles
locally filled by zeolites. Some clasts by surrounded
laminar coating of breccia matrix. Some volcanic glass in
the matrix (very angular fragments)? Large volcanic clasts,
up to 3 cm, in Section 1, 61-65 cm. Limestone, angular
(especially the largest clasts) to subrounded, about 20% of
total clasts in Section 1, 15% of total clasts in most of
Section 2 and 5%—10% of clasts in Section 3; 10% of
clasts are limestone in Section 2, 0~41 cm, 61-75 cm,
102-153 em. Dominant limestone lithology is + ne
and mudstone with small benthic foraminifers (miliolids),
rare gastropods, mollusc fragments, and locally vuggy
porosity. Other lithologies: miliolid-peloidal grainstone with
local cyanobacterial bushes up to 1 cm (*Cayeuxia™); white
to amber calcite fragments; fenestral (tiny tubules)
mudstone; bivalve fragments at Section 1, 61-65 cm; few
calcisponge fragments; peloidal packstone, skeletal
grainstone-packstone with bivalve fragments and benthic
foraminifers; clasts, up to 4 em, with thick encrustations of
red algae, ooid grainstone (5 cm-size clast in Section 2,
87-102 cm). In Section 3, 8-23 cm, a 3 cm-size clast of
peloid-ooid packstone grainstone is broken and the space
between the two parts of the clast are filed by the matrix;
this implies a breakage in situ. Cavities in limestone clasts
may be filled by breccia matrix (e.g. Section 1, 115-120
cm). Matrix has isolated carbonate grains (ooids, small
bioclasts) and is locally stained grayish green (10G 4/2) or
yellow (10YR 8/6). Measured bedding dips, Section 2: 25°
@ 61-64 cm; 29° @ 127-133cm; 15° @ 136-141 cm.
Section 3: 5° @ 67-70 cm. Fine-grained (fine-sand)
lenses at Section 3, 43 cm.

General Description:

Cylinders: Section 1, 0~61 cm, 65-75 cm, 78-115 cm,
120-130 cm, Section 2, 9-28 cm, 31-153 cm, Section 1,
0-23 cm, 32-43 cm, 67-74 cm; Rollers: Section 1, 61-65
cm, 115-120 em, 142-152 cm, Section 2, 5-9 cm, Section
3, 23-29 cm, 43-61 cm; Drilling pebbles: Section 1, 75-78
cm, 130-142 cm, Section 2, 0-5 cm, Section 3, 28-32 ¢m,
61-67 cm. Thin sections: section 2, 80-84 ¢m.
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DESCRIPTION
VOLCANICLASTIC LIMESTONE BRECCIA

Maijor Lithology:

VOLCANICLASTIC-RICH LIMESTONE BRECCIA in a
carbonate-rich matrix, Color ranges from light grayish
green (10G 4/1), grayish green (10G 4/2), and very pale
brown (10YR 7/3). The breccia consists of volcanic and
limestone clasts. Volcanic clasts: angular, grayish green
with abundant vesicles. Few of the vesicles are filled with
very light gray (N8) and rusty orange crystals (zeolites?).
Clasts are poorly sorted with individual clasts up to 5 mm
across. Large, embayed clast in Section 2, 27-33 cm, may
be highly altered basalt or possibly reworked breccia.
Carbonate clasts: very pale brown (10YR 7/3) and pinkish
gray (5YR 8/1), poorly sorted with clasts up to 3 cm
across. Carbonate clasts are more rounded than volcanic
clasts. Carbonate clasts include 1) peloid wackestone, 2)
mollusk wach 3) pellet grainstone, 4) ooid and
oncoid wackestone, and 5) foraminifer wackestone.
Coarse sparry calcite (PES6) occurs in limestone clast at
Section 3, 20—-22 cm. Matrix: carbonate-rich with few
discarnable grains, except for rare peloids. Fabric is highly
recrystallized. Color ranges from light gray (N7) and light
bluish gray (5B 7/1). Many rusty crange stains and crystals
(zeolites ?).

General Description:

Cylinders: Section 1, 0-146 cm, section 2, 0—49 cm,
52-124 cm, Section 3, 0—48 cm; Rollers: Section 2,
124-150 cm, Section 3, 48-60 cm; Drilling Pebbles:
Section 2, 49-52 cm, Section 3, 60—77 cm. Thin sections:
Section 2, 75-79 cm, 116—119 cm.
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DESCRIPTION

VOLCANICLASTIC LIMESTONE BRECCIA

Major Lithology:

Section 1, 0 cm to Section 7, 28 em; VOLCANICLASTIC
LIMESTONE BRECCIA. Average malrix color is light
greenish gray (SGY 7/1) but is really a combination of white
(10YR 8/2) carbonate mud to sand and dark greenish gray
(10G 3/2) sand-sized volcaniclastics. Matrix is aboul 50% of
bulk rock; clasts are matrix supported. Clasts generally 1
mm to 1 em but up to several cm rarely. Overall poor
sorting. Volcanic clasts (95%—80% of total) are dark grayish
green, subangular, equant, highly vesicular (most
commonly spherical, minor elongate tubular) glassy, and
microcrystalline basalt, Limestone clasts are subangular or
rounded and very pale brown (10YR 8/3) 1o 10YR 7/3).
Most common lithologies are foraminifer wackestone and
peloidal ooid grainstone. Some peloid-oncoid grainstone in
Section 1. Several large limestone clasts in Section 3 at
12-17 cm, 37-39 cm, 58-70 cm, 107-110 cm, 123127
cm., Large (2 cm) clast at Section 5, 8 cm consisls of a
small (1 cm) rudist cross section in and filled by miliclid
wackestone (also some Vercosella). A clast of peloid
wackestone at Section 5, 30 cm, has high microporosity
(chalky). There is an ooid grainstone clast, with a burrow
filled by clear coarse spar, in Section 5, 53 cm. There are
bored algal/bacterial concretions in Section 5, 85 cm and
68-73 cm, with burrows, borings and molds filled by either
peloid grainstone of coarse clear calcite cement. Bedding is
not obvious in Sections 1-3. Vague bedding (variation in
grain size) visible in Section 4, 0-87 cm where average
grain size then drops to about 1 mm with only rare clasts
larger than 5 mm; large clasts are concentrated in coarse
layers.Smaller grain size dominates from Section 4, 87 cm
to Section 5, 17 cm. Beds (cm thick) are harizontal until
Section 4, 98 cm, then dip at apparent 20-30 degrees.
Cross-bedding is clear in Section 98-129 em. Grain size
increases again beginning at Section 5, 17 cm 1o a range of
2-10 mm. Bedding is vague in remainder of Section 5.
Percent matrix draps from over 50% in the Section 5, 0-47
cm to 30% in Section 5, 47-100 cm. In Section 5, 100-141
cm, breccia is clast supported. Abundance of large (>1 cm)
clasts increases in Section 8, 17-50 cm. Breccia is once
again matrix supperted in Section €. Possible cycles
(tenuous): Section 4, 95-25 em: Upward coarsening.
Section 5, 70 cm-Section 4, 95 cm: Upward fining. Section
6, 18 cm-Section 5, 70 em: Upward coarsening. Section 6,
18 ecm: Sharp contact between cycles, Section 6, 70-18
cm: Upward coarsening. Section 6, 141-70 cm: Upward
fining. There appears to be a gradual downward increase in
percent of volcanic clasts throughout Core 51R.

General Description:

Cylinders: Section 1, 0-148 cm, Section 2, 0-138 ¢m,
Section 3, 0-133 cm, Section 4, 0-138 cm, Section 5, 0-67
cm, 74-100 cm, 113-133 cm, Section 6, 0-52 cm, 66-135
cm, Section 7, 0~-13 cm; Rollers: Section 5, 67-74 cm,
100-113 cm, 133-141 cm, Section 6, 52-66 cm; Drilling
Pebbles: Section 6, 135-141 cm, Section 7, 13-28 cm.
Thin sections: Section 2, 5-10 cm, Section 5, 4-7 ¢m,
88-52 cm.
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SITE 878 HOLE A CORE 52R CORED 474.1—483.7 mbsf  878A%52R 1 2 3
i DESCRIPTION
5 | Graphic |5 |4 = 5
° Lith % | o | Structure 5 E ]
= . ‘% -y o s S VOLCANICLASTIC LIMESTONE BRECCIA
w
18.8.0.8.8 aiﬁ e Maijor Lithology: _ )
18.0.0.0.0.0 gt Section 1, 0 cm to Section 3, 55 cm; VOLCANICLASTIC
80,0000 ; LIMESTONE BRECCIA. Matrix color is light greenish gray
ThBa0.0.0.0,.0 = (5GY 71); a combination of white (10YR 8/2) carbonate
[ 9,.0,.0,.0,.8,.8] 4 P mud to sand and dark greenish gray (10G 3/2) sand-sized
1 hPaPalalalan, ; volcaniclastics. Matrix is 50% of bulk rock. Clasts are 1 mm
—198,.0,.0,.0,0,.0 4 - to 1 cm and average about 2-3 mm. Volcanic clasts
}B.p.0.0.0.0 F - (95%—80% of total) are dark grayish green, subangular,
BPATATARAT AR, ; v equant, highly vesicular (most commonly spherical, minor
_t8.0.0.0.0.00 | é T 8 i, T 5G elongate tubular) glassy and microcrystalline basalt. One
AT T, a ? C ] n volcanic clast is gray and 2x4 cm - altered basalt?
$OAPARAR A0 < - To | Limestone clasts (5%—20% of total) are very pale brown,
2_' N K P 2 " ﬁ 10G average same size as volcaniclastics, rarely up to 3x3x6
bRl o " F ok 3/2 | em. Majority of limestones are mudstones and miliolid
hO8ARA0A0,8] 2 4 E | wackestone; few (<5%) grainstones with abundant coated
B PPl lalaf, ; grains. One clast (Section 1, 65 cm) is a 1.5 cm piece of
Pl aPalala - algal/bacterial concretion andfor calcisponge? This piece,
Saa el 4 F sl and a few others have a 2-3 mm laminar coating of
18.0.0. 0.0, 0 - " M " PRTIY i
3 1 Al 4 F - carbonate and fine volcaniclastics - origin is uncertain
=] *nﬁ-ﬁ-ﬂnﬁnﬁu ! 7 (possible accretionary pyroclastic? i.e., piece of limestone
. *nﬁnﬁnﬁ-ﬁnﬂu 3 st tossed through hot cloud of shattered carbonate and
:*nﬁnﬁnﬁnﬁnﬁn > volcaniclastics). Another 2x3x4 cm clast (Section 2, 72 cm)
—hooaan is a mudstone with vague laminations. One 1x1x2 cm ooid

grainstone clast at 3x3 cm bored algal/bacterial
encrustated piece. In Section 3, 12-15 cm piece has peloid
and mud filled borings and some filled by spar cement. The
base of Section 3 is highly disturbed by drilling; it appears
finer grained than the rest of the section. Some vague
bedding in Section 1, inclined up to 15 degrees in some
pieces. Bedding is less clear in Sections 2 and 3. Possible
cycles in core 52R: Section 1, 135 cm to Section 1, 95 cm:
Upward coarsening. Section 2, 45 cm to Section 1, 135 cm:
Upward fining. Section 2, 93 cm to Section 2, 45 cm:
Upward coarsening. Section 3, 20 cm to Section 2, 115 cm:
Upward coarsening?

General Description:

Cylinders: Section 1, 7-147 cm, Section 2, 0-150 cm,
Section 3, 3-15 cm; Rollers: Section 1, 0-7 cm, Section 3,
15-30 cm; Drilling Pebbles: Section 3, 0-3 cm, 30-55 cm.
Thin sections: Section 1, 136-138 cm, Section 2, 110 cm.
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intraclasts. Bacterial‘algal concretion (Bacinella irregularia)
at 7 cm. Section 2 is fine grained unsorted clasts mm size
to 1.5 cm size matrix supported. Volcanic clasts, mm to 1
cm, are dark gray mainly vesicular basalt glass, minor (5%)
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DESCRIPTION
VOLCANICLASTIC LIMESTONE BRECCIA

Maijor Lithology:

Section 1, 0 cm - Section 5, 40 cm; VOLCANIC LIMESTONE
BRECCIA, light gray (10YR 7/2) speckled with very dark gray (5
3/1) by volcanic clasts and very pale brown ( 10 YR 8/3) limestone
fragments. Section 1: matrix supported, average clast size 4-8 mm,
rare clasts up to 1-5 cm, 20%—40% altered vesicular galssy basalt
clasts (minor microcrystalline basalt, bleached gray), subangular,
some angular, Limestone clasts are often coarser (8 mm to 3 cm)
than volcanic clasts, 10%—15% of total breccia. Matrix is white, very
fine-grained carbonate. No clear sedimentary stratification. Pebbles
become coarser below 92 cm. Vague differences in clast
concentration occur over 15-20 cm intervals. Limestone is mainly
recrystallized mudstone, less wackestone with rare miliolids and rare
grainstone. Some grainstone has gray color and are coated by a rim
of pale yellow (0.5 cm) carbonate, suggesting that some could be

fine crystalline basalt. Vesicles 50% filled by zeolites.
Limestone clasts (10%) are dominantly mudstone,
recrystallized mudstone, wackestone with rare miliolids.
Clast of grainstone at 122 ¢m. Clasts are subangular, few
are rounded. Sedimentary textures: from 100-130 cm
alternating 1-3 cm thick beds of coarse sand-size clasts
with laminae of volcanic gravel. Beds are 5-10 degrees
inclined. In 130-138 cm beds of 1 cm clasts are clast
supported. Section 3 is coarse grained overall, slightly
coarsening down wards, 30% vesicular glassy basalt clasts,
vesicles mostly unfilled. Clasts are subangular and angular,
several mm to 1 cm in size. Limestone clasts (15%—20%)
are coarser from mm size to 1 cm, with few 3-4 cm in size.
Clasts are mainly subangular. Limestone clasts are very
pale brown (10YR 8/4), dominated by mudstone, some
skeletal wackestone, some with miliolids and less pelleted
skelatal wackestone. At 72 cm, 4 cm limestone fragment is
gastropod-miliolid kest Breccia is unsorted and
shows gradual increase in size of 5 mm at the top of the
core, to 1 cm at the base. Section 4 is coarse, pebbly,
unsorted, matrix supported, unorganized. Dominant coarse
fraction are clasts of limestone (20%—25%), 1 cm in size
with largest 3 cm. Clasts are subangular, rarely angular.
Limestone is very pale brown miliolid peloid wackestone, 74
cm: skeletal-algal clast, 80 cm: algal “stromatolite” bored,
135 em; small fragment of rudist (7). Few grayish colored
limestone clasts (90, 106 cm). Volcanics: mostly angular,
glassy basalt, vesicles mostly unfilled. 45 degree bedding
surfaces 140 cm and 125 cm. Section 5 is a drilling breccia
of fine-grained basall-limestone mixed with grayish clay
(10YR 7/1), 15-20 cm is small pebbly to granular bed with
rounded limestone fragments, 3-5 mm in size. This could
result from drilling in gray clay matrix. At 34 cm limestone
fragment with slickenside surface.Possible textural
sequences in Core 53: Section 1, 50 cm to Section 1, 0 cm:
Upward coarsening. Alternatively, an upward-fining
sequence may begin at Section 1, 10 em, where there is
some drilling disturbance, and continue into the base of
Core 144-878-52R-3, where there is extensive drilling
disturbance through a relatively fine-grained interval in
Section 3, 23-56 cm. Section 1, 119 cm to Section 1, ~50
cm: Upward fining. Section 2, 101 cm to Section 2, 78 cm:
Upward fining? Section 3, 5 cm to Section 2, 104 cm:
Upward coarsening. Section 3, 54 cm to Section 3, 5 cm:
Upward coarsening. Section 3, 66 cm to Section 3, 54 cm:
Upward coarsening? Section 3, B9 cm to Section 3, 66 cm:
Upward coarsening. Section 4, 37 cm to Section 3, 89 cm:
Upward coarsening. Section 4, 88 cm 1o Section 4, 37 cm:
Upward coarsening. Section 4, 131 cm to Section 4, 88 cm:
Upward coarsening.

General Description:

Cylinders: Section 1, 0—130 cm, Section 2, 0~144 ¢m,
Section 3, 0-150 cm, Section 4, 0—40 cm, 44—141 cm;
Rollers: Section 4, 40-44 cm, Section 5, 14-25 cm, 3240
cm; Drilling Pebbles: Section 5, 7-14 cm, 25-32 cm. Thin
seclions: Section 1, 140141 cm, Section 3, 59-61 cm,
Seclion 4, 54-55 cm, 78-80 cm.
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DESCRIPTION
LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1, fine-grained LIMESTONE VOLCANIC
BRECCIA, white (10YR 8/2) and spackled black (10YR
3/1) with glassy basalt clasts. Breccia is matrix supported,
unorganized. Volcanic clasts average 5 mm in size, rarely
1 cm and comprise about 25% of the rock. Limestone
clasts (15%), mm to 2.5 cm In size, are subangular,
mainly miliolid wackestone and mudstone. Other features:
1) a soft brown clast (8x3 mm) at Section 1, 7 cm (lignite);
2) aclast, 1 em in size, of grayish bored algae at 11 cm;
3) a clast of miliolid wackestone with 10% blackened
grains and few ostracods at 94 cm; and 4) a clast, 2 cm in
diamater, of peloid grainstone with few miliolids at 135
cm. No sedimentary structures are present. Limestone
clast that stands on its narrow side suggests fransport as
debris flow? (note the clast is on edge of core). Carbonate
matrix is grainy (0.15 mm) mixture of muddy and fine
sand-size limestone grains. Section 2 is unsorted, light
gray (5Y 7/2), matrix supported. No clear organization of
clasts. Voleanic clasts form 35% of the breccia. Their size
is from several mm to 1.5 cm, but mainly 0.5 ¢m in size.
Clasts are angular to subangular, dark gray color,
comprised of glassy, vesicular basall. Some are infilled by
zeolites, but most vesicles are empty. Very pale brown
(10 YR 8/3) limestone clasts range from mm size to 4 cm.
Most are coarser than basall clasts (0.5-1 cm),
subangular to subrounded. They are comprised by
mudstone, peloid-skeletal 4 with few
A gray colored clast with blackened grains and miliolids
at Section 2, 15 cm. A peloid packstone with few oolites
and miliolids at Section 2, 170 cm. A 3 cm long gastropod
fragment at Section 2, 104 cm.Section 3, 0-146 cm:
LIMESTONE VOLCANIC BRECCIA with carbonate
matrix. Matrix is gray (5Y 6/1). Clasts range from black
(N/2) basalt to white (10YR 8/2) limestone. Some
carbonate clasts are yellowish brown (10YR 6/4). Matrix is
granular carbonate, mostly silt size, but locally very fine to
fine sands (98-146 cm). Matrix comprises 40%~70% of
rock. In some portions, clasts are small enough and few
enough that grain size is coarse to very coarse sand,
Some fossils are visible in matrix, mostly bivalve
fragments, possibly some benthic foraminifers. Clasts,
mostly basalt, range from 10%—40%; high concentration
in Section 3, 48~51 cm (small <5 mm); Section 3, 66-71
cm (to 10 mm); and Section 3, 136-138 cm (to 10 mm).
Most basalt clasts are 20 mm maximum. They are
extremely angular with unabraded scoriaceous margins;
some have larger scale irregularities, embayments,
channel-like voids. Vesicles are open or calcite filled.
Many show centripetal calcite filling from margins of clast.
Iron-stained carbonate and probable zeolite vesicle fills
are few. Many small fragments have stretched vesicles.
Light gray (N7) volcanic clasts with few vesicles and large
pyroxenes are rare (<1% rock volume). Some light gray
clasts may be reworked, carbonate-poor matrix.
Carbonate clasts represent 10% of the volume. Mostly
rounded to subrounded. A few are embayed, probably by
vugs and large molds. Size to 10 mm. Most about same
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Site 878 Hole A Core 54R Description continued...

size as volcanics. Clast types include miliolid peloidal
skeletal-peloid packstone and grainstone; some ooids,
most surficial, a few with thick cortex. Bivalve fragments
and corals are rare. Other prominent features observed in
section include: 1) Section 3, 89-81 cm and 91-98 cm
mollusk wackestone, yellowish brown (10YR 6/4). Many
gastropod molds, few bivalve molds, few miliolids, many
peloids. Molds filled by very coarsely crystalline calcite
(PE6) and peloid sediment (geopetal; upright in present
matrix); 2) Section 3, 106—107 cm: mudstone, embayed.
Gray spots 7 mm in diameter; 3) cross bedding is
prominent at Section 3, 47-70 cm; 25-30 degrees
apparent dip angles; vague at Section 3, 98-107 cm, 30
degrees dip. Beds of coarse pebbles show slight dips
(Section 3, 135-137 cm) to steep dips (Section 3, 25-27
cm, Section 3, 70-78 cm, Section 3, 110-120 cm; 40

deg pp dips). Possible graded in 0—98 cm,
through cross-bedding, but it's vague. Sections 4, 5, 6, and
7, LIMESTONE VOLCANIC BRECCIA with carbonate
matrix. The breccia consists of grayish green clasts of
vesicular basalt and very pale brown clasts of neritic
carbonate. Carbonate clasts tend to be better rounded and
larger (i.e., many > 1 cm across versus many < 1 cm
across) than basaltic clasts. Matrix is carbonate-rich,
mostly silt size particles. Individual grains in the white
(10YR 8/2) to gray (5Y 6/1) matrix are difficult to discern.
Limestone clasts include miliolid wackestone with coarse
blocky sparry calcite, foraminifer peloid wackestone (light
bluish gray; 5B 7/1), and thick-shelled mollusk fragment. At
Section 4, 53-58 cm there is a series of 5 limestone clasts
in close association with each other. Pore space between
these clasts are filled with matrix and volcanic clasts which
are cemented together by coarse blocky sparry calcite.
Volcanic clasts are 98% altered aphyric basaltic scoria.
Majority of spherical vesicles are ~ 0.1 mm; most are
unfilled. Fllled vesicles contain mostly calcite, sometimes
iron stained. Rare vesicles are filled with the zeolite mineral
chabazite. The limestone clasts, less than 1 cm across, are
more angular in Section 5 than in Section 4. Section 6 is
the same as previous two sections. Grain size of clasts
tends to be smaller in section 6. Limestone clasts in
Section 7 are larger than in Section 6; some are up to 4.5
cm across. Few of the limestone clasts contain miliolids.
Possible sequences: Section 4, 35-17 cm,; Fining upward?
Section 7, 116-13 cm; Fining upward.

General Description:

Cylinders: Section 1, 0-137 cm, Section 2, 0—-125 cm,
Section 3, 0-146 cm, Section 4, 0-93 cm. Section 5, 0-150
cm, Section 6, 0-104 cm, Section 7, 0~138 cm. Thin
sections: Section 2, 0-3 ¢m, Section 5, 98-102 cm,
128-133 cm.
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DESCRIPTION
LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1; LIMESTONE VOLCANIC BRECCIA. Matrix is
carbonate-rich, mostly silt-size or finer particles. Color of matrix
is greenish gray (5GY 6/1). Clasts consists of dark greenish
gray (5GR 4/1) and greenish black (5G 2/1) vesicular basalt
and light olive gray (5Y 6/1) limastone. Many of the vesicles in
the basalt clasts are filled with calcite cement, few stained
orange by Fe-oxide, and rare zeolite crystals. Limestone clasts
are dominated by 2 facies: 1) peloid wackestone and 2) miliolid
wackestone. Rare clasts of basalt and limestone are angular,
some with embayments (e.g. 34-36, B0-83, 89-96 cm). In
Section 2 the matrix is carbonata-rich, mostly silt-size or finer
particles. Few equant calcite cement (coarsely crystalling),
Color of matrix is greenish gray (5GY 6/1). Sorting is poor. No
bedding apparent, except in 23-40 cm and 102-146 cm

where layers are inclined at 30-35 degrees. Volcanic clasis
are dark greenish gray (5GY 4/1) and greenish black (5GY 2/1)
and olive yellow (5Y 6/6). They are mostly basalts with a
vesicular texture, Vesicles may be filled by calcite. The outer
edge of clasts is iregular to scalloped due to the vesicular
texture of the basalts. Some clasts display large embayments.
A large clast, 10 cm in size, occurs in 0-10 cm. Limestone
clasts (10%—15% of total clasts) are light gray (10YR 7/1) to
very pale brown (10YR 7/3). They are angular to subangular,
rarely rounded. Their maximum size is 5 cm. They include:
FORAMINIFER WACKESTONE (dominant lithology) with
miliolids, rare biserial foraminifers and molluse fragments,
cavities of few mm diameter are filled by geopetal sediments
(fine-grained peloids), clasts are usually recrystallized and
display gray patches; Coarse-grained MOLLUSC-ONCCQID
PACKSTONE; MOLLUSC-PELOID PACKSTONE;
PELOID-O0ID GRAINSTOMNE (1 clast at 105 cm) and
unidentified recrystallized fragments. Small carbonate grains,
isclated in the matrix, include ooids and unidentified grains.
Section 3. The color of the matrix is green (7.5G 7/6), basalt
clasts are 30%, limestone clasts 15%, matrix is 55%. Basalt
clasts are to 20 mm and limestone clasts to 45 mm. Matrix is
medium sand, very poorly sorted with rounded carbonate
particles and some extremely angular basalt “sand”. Probably
90% or more carbonate. Volcanic clasts are extremely angular;
they tend to break along vesicles as along perforations.
Volcanic fragments are mostly vesicular basalt (40%—50%
vesicles; some open, some filled with carbonate matrix,
especially at outer rim. <19% light gray (N7) with few vesicles
and large pyroxene phenocrystals. These resemble clasts
interpreted as reworked volcanic-rich matrix in other sections.
Presence of vesicles should be diagnostic. 25 cm: trachytic
basalt, 2 cm, with very altered gray feldspar laths to 1-2 mm
long. Olivine is abundant, weathered bright red in paiches.
Limestone fragments grade into matrix in size. Limestone
clasts are mostly rounded, some subangular. Larger fragments
(=2 mm) include: OOID GRAINSTONE (e.g. 4-12 cm);
GASTROPOD-MILIOLID-PELOID WACKESTONE (e.g. 44-48
cm, 96 cm); MUDSTOMNE (e.g. 99-100 cm) and “SILTSTONE"
(LIME PACKSTONE with 40%—60% round clear 50
micrometers grains that may be carbonate or quartz). A
"denser” interval at 15-24 cm contains a greater percentage of
volcanic clasts, with possible grain support. This coincides with
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Site 878 Hole A Core 55R Description Continued...

a cross-bedded interval thal dips 40°. A coarser grained
interval is at 34-75 cm. Section 4. White (5 Y 8/2), medium
coarse, unsorted and unorganized, Volcanic clasts range
0.3-3 cm in size, average 5 mm, sharp edged, formed by
glassy vesicular basalt, some vesicules elongated, some
stained orange by iron hydroxide, About 1/2 of vesicules are
infilled, mainly by zeolites. Volcanics form 25% of the breccia.
Limestone clasts (very pale brown) 5-20 mm in size,
subangular to rounded: composed by mudstone, wackestone
with miliolids, wackestone with small gastropod molds,
pelieted packstone. Fine-grained grainstone is rare (grains
are unidentifiable). Matrix is silt-size carbonate in micritic
matrix. Breccia is matrix supported. Section 4 is coarser than
Section 5; about the same as Sections 3, 2, and 1, 60-138
cm. In Section 5, white (5Y 8/2), speckled dark gray by
volcanic clasts. Breccia is fine-grained, with volcanic clasts 4
mm to 1 cm (20%) and limestone clasts 5 mm to 3 cm (10%).
Matrix is silt-size carbonate debris in micrite. Limestone clasts
are istone, miliolid } ne, rare fine-grained peloid
grainstone with miliolids and bioturbation. One skeletal
fragment of mallusk shell (?rudist fragment). Sedimentary
textures: steep bedding is indicated by alterbation between
sandy and pebbly beds, few cm in thickness. At 32 cm is
sharp contact with scouring 2 cm deep. Basalt clasts dark
gray to dark olive gray (5Y 3/2) formed by vesicular glass. 1/3
of vesicules infilled by zeolites and calcite. Section 6. Clast
rich, light gray (5Y 7/2) to whitish; with alteration of finer and
coarser gravelly beds. Beds are 2-3 cm lo 5 cm thick and
steeply inclined 20-30 degree. The interval 0-80 cm is
coarsening toward the base. However, no sharp contacts are
visible. Breccia has 20% dark grey, glassy basalt clasts,
basalt is vesicular, 1/3 infilled by zeolites and calcite. Few
vesicular fragments are gray colored and may represent an
older material incorporated into breccia. Basalt clasts are
7-10 mm in size, angular. Limestone clasts, 10% of rock, size
3-20 mm, with one clast 5 cm, are mainly very pale brown,
but few are grayish to bluish color. Clasts are mostly
subrounded and composed by mudstone, wackestone with
miliolids. Breccia is matrix supported. Section 7, light gray
(2.5Y 7/2), medium grain size, matrix supported. Clasts of
vesicular glassy basalt 1 mm to 5 mm size, few are 2 cm,
mainly subangular, form 15% of the breccia and are
dispersed throughout. Smaller clasts are concentrated at few
places into laminae 2 cm thick. Basalt is vesicular, 1/3-1/2
vesicles are infilled by zeolites and calcite, Basalt is dark
gray. 5% of clasts are grayish color and may represent
volcanic. Limestone clasts are mm size to 2 cm; mostly dense
mudstone, wackestone with miliolids and ostracods.
Sedimentary texture: | beds show inclined badding of
25 degrees. Beds are few cm in thickness and result from
variation in grain size (alternation of pebbly and sandy size
beds). There is a sharp boundary between beds (at 2 cm).
Mostly contacts are gradational. Bed at 3542 cm seems to
be inversly graded. Possible textural sequences: Section 2,
11 cm to Section 1, 97 cm; Fining upward; may continue to
Section 1, 0 cm, Section 3, 15 cm to Section 2, 0 cm;
Coarsening upward. This overlaps the base of the overling
sequence,

General Description:

Cylinders: Section 1, 0—-132 cm, Section 2, Section 3,
Section 4, Section 5, Section 6, Section 7, 0-94 ¢m,
98-134 cm, Rollers: Section 7, 94-98 c¢m. Drilling pebbles:
Section 1, 132-136 cm. Thin sections: Section 2, 26-32
cm, 42—45 cm, Section 3, 46-49 cm, Section 6, 106-107
cm.
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SITE 878 HOLE A CORE 56R CORED 511.9-521.2 mbsf
DESCRIPTION

5 | Graphic |§ |, 2l 2 5

1] Lith. g [ | Structure 2| E S VOLCANIC LIMESTONE BRECCIA

= 2= al & o

Major Lithology:
:":ﬁ:“:A:A:“':-I ; Matrix (<2 mm): in Section 1, 0 em ta Section 2, 140 cm,
- ;-a-a.-A‘Aﬂan - matrix is light gray (10YR 7/1) and makes up 50% to 70%
TPt S ce -~ of bulk rock. 80%-95% of matrix consists of white (10YR
:'nﬁnbnﬁ,ﬁgnn 1 ; 8/2) mud to coarse sand-size carbonate with lithoclasts,
- :.2.:,:.:.:, - skeletal fragments, peloids, and ooids, 5%-10% of matrix

1 do,.0.0.0.0.0 -~ is fine to coarse sand-size, dark grayish green (5GY 4/1)
- ’g:gigguig:. 5 10YR volcaniclastic similar to larger clasts described below. In
::Haﬂﬁﬂﬁﬂﬁl!ﬁ! - 7 Section 2, 140 cm to Section 7, 82 cm, matrix is light

_18.8,.8.8,8.9, _( ; To grayish grfzen (5GY 6/1) and makes up 40% to 60% of bulk
"P’A‘n‘a"a."&" - 5GY rock. Matrix ranges from only 2%~3 % carbonate
:a’a’a‘.ﬁ.’a"a‘ - 4/1 compaonent (e.g. Section 2, 140-146 cm) to 75%
L-n'|:dl|:dll:‘__\hll“_\hllc.n - carbonate similar to above. Volcaniclastic component of
19.8,0.0.0,.0 5 5 matrix ranges from 98%—25% fine to coarse similar to
I R R L) ~ T lithology described below. Volcaniclastics (>2 mm): in
j,ﬂaﬂﬁﬂaﬂﬁﬂaﬂ - Section 1, 0 cm to Section 2, 140 cm volcanics are
g GPCPC PO ; dominated by scoriaceous, aphyric basalt (80%-70%) with
248,008,000 -~ 50% spherical vesicles, generally 0.1 mm; usually dark
3°aPaB.0.08.0] | - grayish green (SGY 4/1). 30%~40% of clasts are light gray
3—J=.5.5.8,08,.8 5 {N7), highly altered basalt, 20%-30% vesicles, usually

ThBaPARARARAR, - spherical, but some irregular, partly or completely filled by
B -~ clear calcite, some with clay linings. Primary mineralogy
—4PAPAB P00 -~ unclear except for 5% mafic microphenocrysts, prismatic
Foaaataa" 3 ; 0.1-0.5 mm, replaced by dark green clay (SGY 2/1). There
ey - is large clast (7 cm) of above altered basalt (grayish green

4 ] el alnl e (5G 5/2) about 20% replaced by irregular patchy calcite, at
- i:ﬁ:ﬁ:ﬁ:ﬁ:ﬁ: 5 Section 2, 126-132 cm. Equant, subangular to angular
F oo s s -~ volcaniclastics are 80%-90% of total clasts, average 2-8

I e = T cm, up 1o 1.5 cm. In Section 2, 140 cm to Section 7, 82
B B Sl - cm, >80% of volcanics are vesicular basalt type and
TP tats o al - remainder are light gray type. Rarely, reddish iron-stained
e ~ basalt clasts, usually 0.5-1 cm rectangular, containing tiny

5 Jo.0.0.0.0.0 ) B B Viliiamiciamit 2
dn.n.8.8.08.0] 4 - iddingsitised occeur. Volcar are: 95% of
A ’.ﬁ,aué,ﬁ,". -~ clasts, average size 2-4 mm in Section 2, 140-148;
i it - 90%-95% of clasts, average size 2-7 mm in Section 3

=] "nénﬁ.é.'ﬁ.ﬁg ; 5GY (except in 90-143 cm where 3 are up to 2 cm); 90%~85%
- .n:a:n:n:u:[ - 6/1 of clasts, average size 2-5 cm in Section 4; 95% of clasts,
= 0,080,000 | Pt To average 2-5 mm in Section 5 (2 as large as 1.5 cm);

5—_ D.0.0,0.0.0 5 5GY 90%—95% ol clasts, average 2-6 mm, max 1.3 cm in
-19,8,.0,0,0,.0 - Section 6; and 90%—95% of clasts, 2-5 mm average,
1p.8.0.0.0.0 5 -~ 4n several 510 mm, one up to 1.5 cm in Section 7. Slight

B,0,.0,.0.0.0 ; increase in coarser volcanics in Section 6, 35-95 cm; in
18.8,0,.0.08,8 —~ Section 6, 102-122 cm mos! are less than 2 mm.
I SRR PP | Limestone clasts are very pale brown (10YR 8/3),

Z._.-,Fnﬂgﬂﬁ"a“a' - ; subangular to rounded (rarely angular), mollusk-pellet
A ~ packstone, miliolid wackestone, and rare peloid
—+PaPaBAPAPAR, | grainstone. Few clasts in Section 1, 0 cm to section 2, 140

oalaPalPalal 5 cm are light bluish gray (5B 7/1) recyrstallized mudstone or
+oaBalaaa 6 - wackestone; none in section 2, 140 cm to section 7, 82
IoaPalalalal ~ cm. Nearly all porosity, intergranular, vuggy, burrow,

g8 R -~ fenestral, filled by medium to coarse, clear, equant, rarely
0,0,.0.0.0.0 - b T y

AT - bladed, clacite. In Section 1, limestone clasts are
:a’ﬁ“ﬁ“b"f-‘-"ﬂ" — - 10%~20% of total, 2 mm—1 cm average, rarely to 5 cm
Ty -~ {e.g. 10-15 cm). This last is a peloid packstone,

= H:ﬁ:ﬂ':ﬁ:ﬂ-:ﬂ: 7 ; components are vague, few miliolids, few fenstrae.
- agﬂ-“d-ﬂnﬁnﬂu — Limestone is 15%—10% of clasts, most <5mm, few up to 1

g_: *_gngugn:nin ; cm in section 2. In Section 3, 5%~10% of clasts are

3
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Site 878 Hole A Core 56R Description continued...

limestone, 2—4 mm, rarely to 1 cm, coarser in 80-150 cm,
reaching 6 cm in 145-151 cm. In Section 4, 5%~10% of
clasts are limestone, 2—4 mm size, largest 2.5 cm. In
Section 5, 5% of clasts are limestone, 2-4 mm average,
rare up to 1 cm, ane at 118 cm is 1.5 cm. In Sections & and
7, 5%—10% clasts are limestone, 24 mm, with larger (1-2
cm) concentrated in a few beds. One 4x7 cm clast at
section 6, 90-100 cm: bioturbated fenestral wackestone or
packstone. Sedimentary structures. Section 1: only vague
variations in concentration of coarse fragments in a 5-10
cm scale, mostly horizontal on a face and back except for
steeply inclined (60 degree) "bed” of grain supported
coarse volcaniclastic sand at 50-58 em. Section 2: Vague
variation in grain size, not easily visible, 3-5 cm thick
increased content of volcanics at 30-34 cm, 39-42 cm,
61-66 cm (and Section 1, 138-144 cm. Slightly inclided
bed at 99 cm, number of coarse grains increase in 99-134
cm. Contact between carbonate rich matrix and volcanic
rich matrix at Section 2, 140 cm. Beds in lower unit are
steeply inclined (50 degrees) and truncated by the contact,
which is dipping 30 degrees at right angles to the
underlying beds. Section 3: bedding (variations in grain
size) generally horizontal, 2 cm thick, from 0-8 cm
(graded?), inclined 20 to 30 degrees from 28-49 cm,
herizontal from 52-62 cm, inclined from 70-80 cm. Section
4: vague, steeply inclined bedding (40-60 degrees)
throughout section. Section 5: reversed grading in 3 beds, 7
cm thick, from 3-24 cm (horizontal). Inclination in bedding
increases 1o about 30-45 degrees in 43-95 cm. Lower
inclination from 97-120 cm. Section 6: Steeply inclined
(25-45 degrees) beds from 0-96 cm, percen! sand size
volcanics increases in 100-123 cm (horizontal contact at
100 cm, then steep beds below). Section 7: vague
herizontal bedding (0-25 cm), steeply inclined from 25-82
cm.

Ganeral Description:

Cylinders: section 1, 0-16 cm, 21-62 cm, 65-144 cm,
Saction 2, 0-134 cm, 138146 cm, Section 3, 0-145 cm,
Section 4, 0-142 cm, Section 5, 0-120 cm, Section 6,
0-123 ¢m, Section 7, 0-82 cm; Rollers: Section 1, 16-21
cm, 62-65 cm; Drilling Pebbles: Section 2, 134—138 cm.
Thin sections: Section 2, 66-68 cm, section 3, 90-94 cm.
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SITE 878 HOLE A CORE 57R

CORED 521.2-530.4 mbsf

s Graphic 5 o o = DESCRIPTION
& ; £|S| Structure 2| B | 2
2z Lith. 3 < g & 8 VOLCANICLASTIC LIMESTONE BRECCIA
w
{8.8.8.0.0.0 g Major Lithology:
FPABATABAR B - The entire 6 sections of Core 57R consist of
880,000 ; VOLCANICLASTIC LIMESTONE BRECCIA. The matrix of
—}9.8.8.0.0.08] 1 - the breccia is carbonate-rich and contains mastly silt size
-|8.8.0,0.0.0 s T and smaller unidentifiable carbonate grains. There are also
}8.8.08.0.0.0 ; a few sand-size carbonate grains in the matrix. The matrix
1—_ L0.0.8,0,0.0 - is greenish gray (5G 6/1). The clasts consist of dark
080,000 - greenish gray (5G 4/1) and greenish black (SG 2/1) basalt
+18,8,.8,8,8,0 s clasts and very pale brown (10YR 7/3) and light olive gray
—408,.0.08.8.0.0 ; (5Y 6/1) limestone clasts. The latter are peloid wackestone
TRl laPalal —~ and miliolid wackestone. Basalt clasts are abundant and
+oaPaPalPalaly o ~ limestone clasts are many, except in Section 6 where
P i NG T j limestone clasts are comman. The size of basalt clasts is
HPalaPalalal, G mostly coarse to very coarse sand with rare pebbles and
BPAPARARATAR o~ cobbles. Few of the limestone clasts have clear calcite
= ;:.e.:a:a:a:a: ; cement (PBS) infilling pores. Other notable features of this
; anﬂ.ua“anb-a- b - core include 1) basalt clast at Section 1, 55-57 cm is
: ‘nananénﬁnén - triangular-shaped, greenish black, and contains fresher
3 *-ﬁ-ﬁnﬁ-ﬁnﬁn 5 microcrystalline, nonvesicular basalt with 5%—10% olivine
5 '-ﬂ'nﬁ“ﬁuﬁ-ﬁ- = crystals, 0.1-0.2 mm; 2) limestone and basalt clasts at
s aris £a. ~ Section 1, 36-52 cm are aligned in such a way that
JLCA ELEh- Gy 3 ; indicates an apparent dip of 42°, Such "dipping" beds are
2] '-“nﬁgoaﬁuﬁu - made more prominent by the alternation of sand-size and
. "é'n“'ﬁ"ﬂ’uﬁu . pebble-size clasts; 3) bedding with an apparent dip of 48°
T'ﬂa’.ﬁ,ﬁ,auﬁ, ; 5G at Section 2, 60-77 cm; 4) bedding with an true dip of 62°
4—_-:,:,:,:,2,:. - 6/1 at Section 2, 60-77 cm. Such beds are made more
fa.0.0.08.0.0 . prominent by alternating bands of coarse and fine clasts
prods o B iy - To forming beddin plets. G bed: f
{s.8.8.8.8.0 - 5G g g cou - Coarse beds composed of
—18,8,8,0,0,.0 o 4/1 coarse granule to fine pebble-sized clasts, whereas fine
{8.8.8.8.0.0 e beds are composed of coarse sand-size clasts, 5) a nearly
B PO ) 4 ; perfectly rounded, 3.5 om diameter, basalt clast at Section
5 19.08.08.0.0.0 e, 5, 8-10 cm, I‘I'his clast is similar in composition to the basalt
“{8.0.0.0,0.0 - clast at Section 1, 55-57 cm; 6) a peloid wackestone clast,
-18,.8,.8,.0,.8.0 ; 5 cm across, at Section 5, 139144 cm is highly mottled
_}o.8.0.0.0.0] - and contains clear calcite cement (PES); 7) measurement
+48.8.08,0,0.0 — of whole round cylinders at Section 5, 90-145 cm indicates
}o.0.8.0.0.08 ; several clast beds that have apparent dip of 35°, 28°, and
6 9.0.0.0.0.0 s 387; 8) measurement of whole round cylinders at Section 6,
1280000 - 110-135 cm indicates several clast beds that have
EBATABARARAR 5 P apparent dip of 35° and 9) an increase in the percentage of
PAPAPAR AP, ; limestone clasts in Section 6.
B A -
HEARARA AR - General Description:
PaPalalalal | j Cylinders: Section 1, 0-108 cm, Section 2, 0-151 cm,
Ea:a:a:a:a:a: - Section 3, 0-147 cm, Section 4, 0140 cm, Section 5,
Jhﬂﬁﬂﬁﬂéﬂﬁﬂﬁﬂ - 0-145 cm, Section 6, 0—150 cm. Thin sections: Section 1,
PRt e 53-57 cm.
kTP ABAPAPAD =
B g T 6 ?
:::a:a:a:a:a: ;
ol ATS G
i =
R -
e AP alalal, ~

B78A-57TR
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SITE 878 HOLE A CORE 58R

CORED 530.4 — 540.1 mbsf
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DESCRIPTION
VOLCANICLASTIC LIMESTONE BRECCIA

Major Lithology:

Section 1, 0-150 cm; pale green (10G 6/2) carbonate
packstone matrix, medium sand size, poorly sorted with
rare pelolds and skeletal debris. Matrix is 55% of volume;
decreases to 45% at base. Basalt clasts are 35%,
maximum size is 10 mm; at 141 cm is a round 20 mm
basalt clast; most clasts extremely angular, broken across
vesicles. Vesicles typically are 40% clast volume. Many are
open; some calcite filled; some filled with matrix, mostly at
the edge of the clast. A few (14 cm and 33 cm) have some
vesicles lined with matrix at outer edge; empty or filled with
calcite spar at center. Clast at 40 cm has crescent rim of
peloid packstone, 0.5 mm thick, one side only. Olivine rich
basalt at 137 cm. 20 cm clast at 142 cm is representative
of about 2% of clasts: medium dark gray, N3, with small
pyroxene phenocrysts, about 20% vesicles, empty (~50%)
and calcite filled, are stained rusty red. Limestone clasts
are mostly very pale brown (10YR 7/3) or white (10YR 8/1),
rounded. Some are embayed (e.g., 20 cm, 31 cm). Some
embayments are solution cavities, filled with matrix. (Basalt
clasts also have reentrants in a few cases). Limestone is
10% volume at top, 20% at base, maximum size of 40 mm
is usually greater than basalts, but limestones are all sizes,
grading into matrix (medium sand). Composition in
descending order of abundance: 1) miliolid-peloid

pack with g pods, bivalves (molds) (20 cm, 31
cm, 55 cm, 77 cm, 124 cm, 137 cm, 148 cm). 2} miliolid
wackestone, with peloid cf. 125 cm (w/burrows), 148 cm. At
77 cm, >40 mm clast has fenestrae, laminar and tubular,
pellet-filled burrows. 3) codiacean-peloid packstone (15
cm, 107 cm) 4) ocid-peloid grainstone (129 cm, with
bivalve malds). No bedding or sharp contacts. Possible
reverse graded interval 70-110 cm. Possible graded
interval: Section 2-20 cm to 1-110 cm. May be in eyes of
beholder. 118 cm: mm-size organic clast. Section 2, 0-145
©m, consists of LIMESTONE VOLCANIC BRECCIA. The
malrix is gray (5Y 5/1), carbonate-rich; spar cements are
few. The matrix includes isolated carbonate grains (e.g.
ocids). The breccia is unsorted and featureless. Volcanic
clasts are usually to 1 cm, rarely larger than 1 ¢cm although
some of them are to 5 cm (e.g. Section 2, 60-90 cm).
Small clasts correspond to broken pieces of vesicular
basalt. Volcanic clasts are 30% of total clasts; they
include:

- dark yellowish green (10GY 4/2) pyroxen-vesicular basalt.
Vesicles are open or filled by calcite. Some vesicles are
filled by matrix, especially at the outer edge of clasts.
These clasts are the dominant clasts.

- Pale green (106G 6/1) basalt; these clasts are few to
many.

- Black (2.5 Y N2/0) to very dark gray (2.5Y N3); these
clasts are rara.

- Weathered basalt, stained red; these clasts are rare.
Limestone clasts are 5 to 10% of total clasts. They are
usually few mm to 1 cm in size. Clasts larger than 1 cm are
observed in Section 2, 12-20 cm, 48-50 cm, and 72-87
cm. Limestone clasts are subrounded to subangular, few

178A-58R
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Site 878 Hole A Core 58R Description continued...

are angular. Embayments in clasts are frequent. Color of
limestone clasts is light gray (10YR 7/2) to white (10YR 8/2).
Limestone clasts include:

- FORAMINIFER WACKESTONE displaying borings and
burrows. Benthic foraminifers are mostly miliolids. These
clasts are dominant.

- AUDIST FLOATSTONE (e.g. Section 2, 10-20 cm).

- ONCOID PACKSTONE with fenestrae (e.g. Section 2,
72-87 cm).

- blue gray recrystallized LIMESTONE (texture unidentified).
Section 3, 0-150 cm, is comprised of LIMESTONE
VOLCANIC BRECCIA similar to Section 2. Inclined layers at
50 degrees and 40 degrees are observed respectively in
Section 3, 20-30 ¢m and 80-80 cm. Limestone clasts larger
than 1 cm occur in Section 3, 10-12 em, 24-27 em, 72-73
cm, 89-92 cm, and 127-146 cm. Limestone clasts are
similar to those in Section 2 but also include rare clasts of
FORAMINIFER SKELETAL PACKSTONE; clasts of
blue-gray recrystallized li (texture unidentified) are
more abundant than in Section 2. Large black volcanic clasts
to 6 cm in size are observed in Section 3, 68-74 cm.
Section 4, 0111 cm, consists of LIMESTONE VOLCANIC
BRECCIA similar to previous sections. Inclined layers at 30
degrees are observed in Section 4, 40~50 cm. Limestone
clasts larger than 1 cm occur in Section 4, 4-6 cm and 52-70
cm. PELOID-ONCOID PACKSTONE-GRAINSTONE is a
comman lithology of limestone clasts in this section.

Li e clasts are in Section 4, 66-100 cm.,
Limestone clasts are fractured in Section 4, 66 cm.

Section 5, 0-122 ¢m, is comprised of LIMESTONE
VOLCANIC BRECCIA very similar to previous sections.
Inclined layers at 30-40 degrees are observed in Section 5,
95—-115 cm. Limestone clasts larger than 1 cm occur only in
Section 5, 56-80 cm. The dominant lithology of limestone
clasts consists of FORAMINIFER WACKESTONE with
miliolids. Section 6, 0-130 cm, consists of LIMESTONE
VOLCANIC BRECCIA similar to previous sections. Inclined
layers at 60 degrees are observed in Section 6, 55-65 cm.
Limestone clasts are white (10YR 8/2) to very pale brown
(10YR 8/3) and mostly include FORAMINIFER
WACKESTONE and PELOID-ONCOID PACKSTONE. Large
limestone clasts occur in Section 6, 1641 cm, 80-84 cm,
and 120-127 cm. Limestone clasts display large
embayments. Large volcanic clasts are observed in Section
6, 16—41 cm. Section 7, 0~150 cm, is comprised of
LIMESTONE VOLCANIC BRECCIA similar to previous
sections. Inclined layers at 45 degrees and 55 degrees
respectively in Section 7, 10-20 cm and 80-105 cm.
Limestone clasts are similar to those reported in Section 6.
Large limestone clasts in Section 7, 44-52 cm, 70-82 cm,
97-99 cm, and 125-127 cm; these large clasts usually
display large embayments.

Ganeral Descriplion:

Cylinders: Section 1, Section 2, Section 3, Section 4, Section
5, Section 6, Section 7. Thin sections: Section 2, 11-15cm,
Section 3, 90-94 cm, Section 7, 47-49 cm.
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SITE 878 HOLE A CORE 59R

CORED 540.1 —549.8 mbsf
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DESCRIPTION

LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1: Matrix is carbonate-rich, mostly silt size
particles (unidentifiable) with many sand-size grains.
Finer grained matrix is light olive gray and the coarser
grain matrix is white. Clasts consist of dark greenish gray
(5GY 4/1) and greenish black (5G 2/1) basalt and very
pale brown (10YR 7/3) and yellowish gray (5Y 8/1)
limestane. The latter are peloid wackestone and rare
miliolid wackestone. Limestone clasts are highly
recrystallized. Basalt clasts are abundant. In general
there are two types of basalt clasts. Basalt clast
commonly are angular with rough perimeter textures. 1)
aphyric, scoriaceous completely altered; commonly to
clay. Vesicles are mostly infilled; few are filled with
calcite. Most vesicles are spherical (0.1-0.2 mm). A 7 cm
clast occurs at Section 1, 30-37 cm. 2) Microcrystalline,
nonvesicular basalt with up to 15% olivine completely
altered to dark red brown ( 2 cm diamater at Section 1,
134-137 cm), Section 2: the percentage of carbonate
clasts is greater. Limestone clasts also larger, some up
to 7 em, than in previous cores. Dominant lithology of
clasts is mottled mudstone. This lithology is medium
bluish gray (5G 5/1) and very pale brown (10YR 7/3) and
contains pore filling, clear calcite cement (PEB). Rare
mudstone clasts contain pellet-filled burrows, These
mudstones have “conchoidal” fraction pattern and a few
appear nodular (?). Sections 3, 4, 5, §, and 7; same as
previous sections. Other notable features in these
sections include 1) limestone clasts at Section 3, 27-34
cm that contain common pellets, rare peloids, very rare
cyanobacteria bushes {Cayeuxia or Qrthonella), and rare
oncoids; 2) clasts at Section 4, 62-66 cm have several
embayments which are filled with matrix of host rock and
0.5-1 mm diameter basalt clast, cemented together by
clear coarse calcite (PB567), clast is peloid wackestone;
3) clear coarse blocky calcite PE6 cements together
matrix, volcanic clasts, and 2 pinkish gray peloid
wackestone clasts at Section 5, 52-55 cm; 4) clear,
coarse blocky calcite PE6 completely fills pore space at
Section 5, 58-62 cm; 5) peloid wackestone, mottled with
vein-like stringers of medium bluish gray (5B 5/1) at
Section 5, 62-65 cm; 6) pinkish gray (5Y 8/1) peloid
grainstone, also possible voids and oncoids (need a thin
section) at Section 5, 96-88 cm; 6) mottled, fenestral
peloid wackestone at Section 5, 98-103 cm, majority of
fenestrae filled with clear calcite spar (PB4); 7) limestone
clast at Section 6, 136—141 cm, mottled, very pale
brown, medium bluish gray peloid wackestone, clear
calcite cement.; B) limestone clast (peloid wackestone)
with a very ir ing and compli d cavity-fill at
Section 7, 66—72 cm, pore space is filled with white
needle fibrous crystals which are probably the zeolite
mineral naturalite; and 9) a mottled, medium bluish gray
(5 B 5/1) mudstone clast at Section 7, 134-135 cm.

Cylinders: Section 1, Section 2, 0-50 cm, 63-72 cm,
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DESCRIPTION
LIMESTONE VOLCANIC BRECCIA

Major Lithology:

All sections are VOLCANICLASTIC LIMESTONE
BRECCIA. Section 1: light gray (2.5Y7/2) with brownish
tint, matrix supported, unorganized. Vesicular glassy
basalt clasts 0.5-1 cm; subangular to sharp-edged, dark
gray (2.5Y 4/0), form about 30% of the rock. Several
clasts of dark olive gray, vesicular basalt. Also some iron
oxide stained, reddish vesicular basalt clasts and grayish
color microcrystalline basalt clasts at 83-95 cm.
Limestone clasts are 5 mm to 4 cm, subangular,
composed of peloid wackestone, one with miliolids and
mold of gastropod or ammonite shell, In 65-69 cm,
well-sorted, fine-grained grainstone. In 130-134 cm,
there is a 4 cm-thick limestone bed, inclined 20 degrees,
cutting across overlying, steeply inclined (60 degrees)
beds in the breccia. Edges of the bed are fine-grained
size, the middle pebbly packstone (rudstone) with
mudstone clasts up 1o 1 cm. Probably injected soft
carbonate sediment into voleaniclastics. Section 2: light
gray (2.5 Y7/2), matrix supported, unorganized. Slightly
coarser (1 ¢cm) clasts at 16-36 cm; Dominant coarse
sand size debris of volcanic debris is coarse sand size,
20%—25% is coarser; coarser limestone fraction is10%.
Few horizons are steeply bedded, bedding mostly by
coarse sand, laminae. Limestone: larger fragmenis up to
2 cm between 75-120 cm, mainly mudstone. Mudstone
with sponge spicules, ?algal or altered skeletal fragment
with poorly visible radial structure, dense mudstone. Few
elongated limastone clasts are positioned by the narrow
side down. 134-140 cm broken fragment of bomb or
scoria. At the outer perimeter the vesicules are
elongated and aligned parallel to the surface of the clast.
Matrix is fine carbonate sand with mud. Section 3, 0-12
cm: light gray (2.5Y 7/2) coarse sand-size fraction
carbonate with 5% of gravel size vesicular basalt, cross
bedding, sharp contact at the base.12 cm —40 cm,
gravelly bed, 20% voleanics, 5% limestone with few
clasts 1 cm. Dip is increasing up to 40 degree. 40-72
cm: alternation of coarse pebby beds (1-2 cm thick) of a
basaltic glass and limestone clasis with coarse sandy
laminae 1 cm thick. True dip is 52 degrees. 72-100 cm:
clast supported bed, clasts 0.8-1.5 cm, 10% limestone,
60% vesicular basalt, calcite cemented, no matrix.
100-118 cm: coarse sand laminae with fine gravelly
beds, dipping at 45 degrees. Limestone clasts are
predaminantly very pale brown mudstone and peloid
mudstone. Volcanics are vesicular glassy basalt
fragments, dark gray, with few reddish stained by iron
oxide. Section 4: light gray (2.5 Y 7/2), matrix supported,
as in Section 4. Clasts are vesicular glassy basalt 30%,
mm to 1 cm size; limestone clasts are mm to 1.5 cm
size, 7%. Breccia is bedded, alternation of sandy and
pebby laminae and beds several mm thick, variable dip,
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Site 878 Hole A Core 60R Description continued...

decreasing from 55 degrees at the top to 10 degree at
100 em. Limestones are mudstene, pelleted mudstone.
Basall clasts as in Section 3. Section 5: light gray (2.5
Y7/2), matrix supported; 5% limestone clasts up to 1 cm
in diameter; 15%~20% glassy basalt, 0-65 cm
dominated by coarse sand size fraction, with
well-developed inclined bedding at 40 degree,
decreasing downward to 10-20 degree at 100 cm, 18
cm: fine-grained grainstone clast. 59 cm: 1 cm clast of
gray intraclast wackestone. 81 cm: 5 mm clast of dark
packstone with peloids, eliptical bluish gray grains. 96
cm: peloidal grainstone, fine-grained with miliolids and
bi ? toraminifers (possible Vercosella of subaudia).
Matrix as in Section 1. Limestone clast at 100 em may
have been fractured in flow and than spread apart.
Section 6: matrix supported, light gray (2.5 Y 7/2). 5%
limestone clasts up to 2 cm, vesicular glassy basalt
clasts 25%~30 % (mm -1.5 cm ), subangular. Lighter
gray (5Y 8/1) horizons at 13-18 cm, 42—46 cm. No
textural difference is associated with the coler change,
but increase of sand size carbonate particles in the
matrix. Contact at 13 cm Is sharp. Breccia is
disorganized, no clear bedding features are visible.
Limestone clasts are mudstone and peloid wackestone.
Basalt clasts are vesicular, some greenish colored, few
small iron oxide stained clasts (3 mm in size). Vesicles
are very small and mainly unfilled. Section 7:
centinuation of same lithology as in 60R/6. Single
limestone clast 3 cm in size of mudstone with few small
miliolids.

General Description:

Cylinders: Section 1, Section 2, Section 3, Section 4,
Section 5, 0-147 cm, Section 6, Section 7, 0-32 cm;
Rollers: Section 5, 147-153 cm, Section 7, 32-38 cm,
45-52 cm; Drilling pebbles: 38—45 cm. Thin sections:
Section 1, 128-132 cm; Section 2, 83-86 cm; Section 3,
36-39 cm; Section 5, 50-53 cm; Section 6, 13-16 cm.
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SITE 878 HOLE A CORE 61R
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DESCRIPTION
LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1, 0—151 cm; Matrix: greenish gray (5GY 6/1),
about 50%~70% of bulk rock; 75% of matrix is mud size
to coarse sand carbonate, including lithoclasts and rare
peloids and skeletal fragments. 25% of matrix is
volcaniclastic fragments, similar to clasts described
below. Volcaniclastics: angular to subangular, equant,
mastly (60%—70%;) highly vesicular, aphyric basalt with
50% spherical vesicles, altered o dark grayish green
(5GY 4/1). 30%—40% of clasts are light gray (N&), highly
altered basalt, less vesicular (20%—30%) than other type
of clast. In Section 1, volcanics comprise 95% of clasts,
average 2 mm -1 cm size, rarely to 1.5 cm. Limestone
clasts 5%—10% of total clasts, 2 mm-1 cm average size,
rare 10 1.5 cm, very pale brown, white and light bluish
gray (1YR 8/3-8/2, 5B 7/1), mostly wackestone and
peloidal packstone, gray clasts are recrystalized. Very
high moldic and vuggy porosity in 2 clasts, most filled by
clear, calcite spar. Molds after mollusk fragments.
Structure: bedding is extremely vague. Section 2, 0~151
cm: matrix same as section 1, except for below 110 cm,
where carbonate component increases to 80%—90% of
matrix; volcanic component decreases. Volcanic clasts
same composition as section 1. Limestone clasts same
as Section 1 in abundance, size, and lithology; 1.5 cm
clast at 75 cm is peloid wackestone to packstone? with a
few Subaudia and a 3 mm burrow, partly filled with
breccia matrix and calcite cement. Structure: anly
extramely vague variations in grain size. Section 3,
0-146 cm. Matrix: 0-82 cm similar to base of Section 2.
From 82 cm to 112-122 cm, carbonate drops to 25% or
less, leaving a clast-supported texture of mostly
volcanics. There is a nearly vertical contact in 112-122
cm between low carbonate, clast- supported breccia and
high carbonate matrix supported breccia; geometry of
contact is sketched. Below contact, matrix is 80% of rock
decreasing to 60% by 146 cm; difference is in the
abundance of sand-size volcaniclastics, they are sparse
below contact and and more abundant at 146 cm. The
matrix below 146 cm same as Sections 1 and 2.
Volcaniclastic composition same as Section 2 except for
a few (e.g. 3 cm-size clast at 23 cm) iron-stained, dark
gray basalt clasts with tiny iddingsitised olivines. In
general, percent volcanics and size increases from
82-105 cm to maximum of 2 cm. In Section 3, below
115-122 cm, volcanic clasts are fewer rerelative to
limestone. Limestone clasts are 5%—10% of total clasts
in 0-112/122 cm, 2 mm-1.5 cm average size, one clast
is 4x4 cm, lithologies similar to Sections 1 and 2, except
large clast (at 67—71 cm) of peloidal packstone,
extremely vuggy and recrystaliised. Also, one clasts of
medium sand-size, miliolid-peloid grainstone. Structures:
extremely vague bedding in 0-112 cm, seems to dip 45
degree east (relative to top of working half). Section 4. In
0-19 cm, matrix is same as Sections 1 and 2, horizontal
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Site 878 Hole A Core 61R Description continued...

contact at 19 em, matrix is then light gray, 95%~80% mud to
coarse carbonate sand, with 5%—10% fine to coarse sand
volcanics. Volcanics are 70%—80% of total clasts, 2 mm-1
cm average size, rarely up to 1.5 cm, Compositions same as
section 1-3. Limestone clasts are mostly 2 mm- 2 cm in size,
few up to 3 cm. One highly irregular mass of peloid,
lithoclast, skeletal packstone in 55-70 cm, that appears to
have been soft and deformed prior to or after deposition,
ranges from 8-5 cm, partially mixed in places with breccia
matrix. Other lithologies similar to Section 1-3 except for 3
cm piece in 61-66 cm of very coarse pelletal-skeletal
packstone with intergranular and moldic cement filled by
clear calcite cement. Structures: contact between lithlogies
at 19 cm is horizontal. Section 5. Matrix same as section 4.
Volcanics: 70%—80% of total clasts are volcanics, 2 mm-1em
in size, rarely to 1.5 cm. Composition of clasts same as
Sections, 1-4, except: 64-67 cm, irregular, 2x3 cm clast and
a large (3x6 cm) clast, greenish gray, that looks as if parts
are spalled off into the carb rich matrix, presumably the
composition is altered basall. Limestone clasts are
20%—30% of total clasts, rounded to subangular, very pale
brown, 2 mm-1.5 cm, lithologies similar to Sections 1—4. One
2x4 cm clast at 36 cm Is a burrowed? mudstone. Structure:
possible grading at about 14-26 cm, vague, but horizontal.
Beds may be slighly inclined (about 10 degrees) from 40-50
cm. Horizontal beds in 84-105 cm, inclined 40 degree from
110-130 em, roughly to the east (relative to north at top of
working half. Section 6: Matrix same as Section 1 except for
0-69 cm where volcanic sand increases to10% of matrix and
below a sharp contact at 126-138 cm, where matrix is same
as Sections 1, 2, and top of 3. Volcanic clasts: 70%—~80% of
total, same composition as previous sections, same size
range. Limestone clasts: 20%-30% of total, 2 mm-2 cm
avarage size common until 103 cm, then all clasts are less
than 0.5 cm. One large “clast” between 33-41 cm is coarse
carbonate sand (similar to breccia matrix without the
volcanics) with a few larger lithoclasts, only rare volcanics.
This sand Is interlayered at edges with some of breccia
matrix. There is similar material in contorted beds from
21-25 cm and 10-13 cm; in these two intervals, there is
some mixing with volcanics. 1.5 cm-3 cm clasts at 78-84
cm, one is clast of the carbonate sandy from 33—41 ¢m, one
is a foram-peloid grainstone, well cemented with clear,
intergranular calcite cement. Forams are miliolids and one
Vercosella or Subaudia, one is light bluish gray,
recrystallized miliolid wackestone. 3 cm clast at 100 cm has
a cm-size Nereinid gastropod, replaced, in extremely vuggy,
uncertain matrix. Structures: aside from convolute beds
discussed above, steeply inclined (almost vertical, irregular
contact from 126-138 dips to the west; beds dip less above
contact until horizontal at 105 em.

General Description:

Cylinders: Section 1, 0-17 cm, 20-27 cm, 31-144 cm,
Section 2, Section 3, Section 4, 0-61 cm, 66-145 cm,
Section 5, Section 6, 0-32 cm; 38-151 cm; Rollers: Section
1, 17-20 cm, 27-31 cm, 144-151 e¢m, Section 4, 61-66 cm,
Section 6, 32-38 cm. Thin sections: Section 2, 75-78 cm;
Section 4, 83-86 cm; Section 6, 127-128 cm.
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SITE 878 HOLE A CORE 62R CORED 568.7 —578.1 mbsf BlaA-aer= 1 2 3 4 5 8 7

| Graphic |[$]o 3 S T
= Uit = |8 | Structure g =
= ith. 8 [< & LIMESTONE VOLCANIC BRECCIA
o} » @
Je.0.0.0.8.0] Major Lithology:
18.8.8.8.8.0 Section 1, 0-52 cm: grain supported, coarsening
0o,.0,.0,.0,.0,0 downward (2 mm at the top, 5 mm at the base). Clasts of

5Y 1.5 cm commen in the basal part. Limestone form 10%,
5/2 | vesicular basalt 60%. Minor grain size variation
deliniates inclined bedding up to 30 degrees. Breccia is
olive gray (5Y 5/2). Where clast supported, it is calcite
cemented. 82-83 cm: light olive gray breccia, matrix
supported, few 1 cm beds with 30 degree inclination. No
sharp boundaries. 83-110 cm: white carbonate sand
with 10% of clasts average 4 mm In size. Two limestone
5Y | clasts are 1.5 and 2 cm. The reverse side of the core
8/2 shows a vein of soft carbonate sand injected into
breccia. Limestone clasts mainly dense mudstone. At 41
cm: clast of vuggy, leached, pelleted packstone with few
mollusk debris and miliclids. At 100 cm: recrystallized,

0.0.0.0.0,.0 1

0.0,.0.0,.0,0]
ﬂAﬂAﬂAﬂAﬂA-'
o0.0,.0.0.0
1, 8,,8,0,0,.0
+8.8..8.08.0.0

Jo.0.0.0.0.8
e.8..8.0,.0,0]

5 8 B 3 8

18.8.8.8.8.8]
2 o.0.0.0.0.0
0,.0,.0,0.0,.0
|o.0.0.0,0.0]
Jo,.0,.0,0,.0,0]

-~
w

sedimentary structures. Matrix is carbonate, very fine
sand, mostly rounded grains, no particles identified,
10G average 55% of rock. Volcanic/basalt clasts are about
7/2 | 30% of volume. Maximum 30 mm; but generally <15 mm,

8,0,0.0.0.00

LTI L) 7
Jo.o.0.0.0.0
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:A:-“*:":A:":' ~ T gray, vuggy intraclast packstone. Size of clasts 1 cm. _ 2 I .
] u"‘."“-"‘-"‘-"‘-“ ; Section 2. Matrix supported, white (5Y 8/2), unorganized g -
g pacenas g T with only few “sandy” laminae with 10 degree inclination.
= ;“;‘u"‘-";‘u‘ e Vesicular basalt clasts are subangular, 5-8 mm, .
2 maximum 1.5 cm in size. They are mainly very fine -
8.08.0,0.0.0] 3 = s )
o0 0. 0. .8 - vesicular basalt glass, dark gray. Basalt forms 20% of x y
—8.0.0.0.0.0; " - BS X 2
Jo.0.0,.0.0.0 - the breccia; coarse limestone clasts form 10%, -

A AAARA BB ek ;
18,.8.0.0,.0,0] ; Carbonate matrix 70%-60%. Limestone is mainly pale w2 ;
4 |8.8.0.8,.0.0] = 5Y mudstone at 22 cm, dark bluish clasts with structurless 7o -
15.6..0.8 .0,.0 [ grains. Section 2, 20 cm: Silt-size peloid packstone, : =

RO = 5/2 | bioturbated with burrows filled by peloids. 67 cm: 75 o T 2
o.0.0.0.0.0 e Skeletal wackestone with mollusk shell molds and few : -
—{B8,.0,.8,0,.0.0 o miliolids. 69 cm: Miliolid rich peloid packstone. 100 cm: 8o = :
B.8,8,8.8.8] 4 - Clast of dark gray packstone with miliolids.108—150 cm: ’ : i
1o.0.0.0.0.8] 5 Very pale brown crushed limestone silt with few a5 ' -
5] o,.0.0.0,0,.0 G limestone clasts injected as soft material into breccia, or I
10.8,.0.0.8.0 - the breccia material flowed (loaded in the carbonate 80 y 2
Ho.0,.0,0.0,.8 ; sand) into carbonate. Section 3: olive gray (5Y 5/2), ; I 5
|8.0.0,.0.0.8 - matrix supported, unorganized, fine-grained. Basalt 85 ;
N A ) — clasts are subangular, 30%—40% of the rock, mostly 3—6 I ;
4800000 ; mm in size, rarely 1.5 cm and only one clast of 3 cm. 0o i AP
PN AN o Limestone clasts 7%, few mm to 1.5 cm, mostly : l
85.8.0.0.8.0] 5 e mudstone and dense limestone. Few clasts are peloid 105
1848,0,,0,.0,.8. 5 packstone {at 35 cm). Volcanics are vesicular glassy 3 I
T - basalt with mixture of clasts with small and “large” 1o 5
RN S vesicles partially and fully infilled by zeolites; few clasts Mo l 3
JRanalal ARl g have vesicles orange stained (at 105 cm). A fluid escape 15— g :
7 :":“:“:"‘:"“"‘ ] = 10G structure is developed between 45-60 cm. Structure is l
=3 n““ﬂ""ﬂ"‘"ﬂ"“;“:‘ 5 6/1 | infilled by fine sand size carbonate. Section 4: breccia in 20— X
e S i = Section 3 continues into Section 4. Texture and " l
B LU - : <
R - composition is the same. Vesicules are more often les— -
it ded 6 - orange colored than in Section 3. Fluid escape struclure : : I
H T e = from 5774 cm. Section 5: 0150 cm, pale green (10 G - & :
P o gt el 7 X : b 180 —
8 {8a8.8.0.0.8 - 6/2) is matrix color. Maximum grain size is 30 mm; most l ‘
— .A.AnAn et = clasts <20 mm. Slightly coarser clasts 23-31 em; 66-79
B S B cm; 99-150 cm; no sharp contacts, no bedding or othar Lo L
SAATAD T, T 3 ' P * a ! l :
/
-
/
it
= [

I
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Site 878 Hole A Core 62R Description continued...

extremely angular, scoriaceous margins, equant shapes,
but a few are very elongate, almost all are vesicular,
vesicles typically are 40% of clast, only a few are
elongate. About 40% of vesicles are carbonate cement
filled, randomly distributed within clast. Carbonate mud
and sand fill some vesicles at or near clast margins.
Rust-stained vesicles common in some clasts,
Carbonate cement filling are both unstained and stained
within single clasts. Limestone clasts comprise ~15% of
rock. Maximum size is 20 cm; size grades into matrix?
Most are rounded; a lew have projections or small
embayments (e.g., 12, 45, 64 cm). Clast types are: 1)
52% miliolid peloid packstone; 2) 34% peloid
wackestone with some miliolids; 3) 7% mudstone with
iliolids; 4} 3% fine pack with abund clear,
silt-sized particles (quartz or carbonate ?); some
codiacean algae, peloids, mollusk mold, clast at 7 cm
has encrusting squamariacean red algae; 5) 1% ooid
packstone with deformed (soft) pellets. 20 cm:
gray-stained peloid pack with 2% pyrite. Section 6,
0-150 cm, Matrix is greenish gray (10G 6/1) grading
down to 10G 5/1. Carbonate sand of matrix is fine sand,
moderately sorted, rounded grains, about 55% of
volume. Maximum grain size is 55 mm, but most clasts
are <10 mm. Finer intervals with fairly sharp boundaries
occur at 54-58 cm, 103-113 cm, 125-128 cm and
133-143 cm. Coarser intervals are 69-78 cm and
128-133 cm. Voleanic clasts are about 33% of volume.
Most are very vesicular basalt. Maximum size 25 mm.
Black, very angular, stretched vesicles are rare. Whole
round used to measure all dips, i.e., true dips. Vesicle
are as large as 1.5 mm. 83 cm: olivine basalt, few
vesicles. 111 cm: dark gray (N3.5/1) basalt with no
vesicles, very altered feldspars, one big olivine
phenocryst. 121 cm: red weathered clast with very
elongate, poorly oriented feldspar laths. Limestone
clasts: about 11% coarser than sand size, rounded, a
few embay (vugs?). Compaosition: 1) peloid
packstone with few miliolids (45%); 2) mudstone, white
(N8/1), rare miliolids, very rare mollusk fragments (329%),
mostly in top 60 cm; 3) packstone with silt grains
(carbonate or quartz?) mollusk molds very rare (12%);
4) packstone with peloids, miliolids, gastropods very
rare (10%); 5) grainstone (2%) (peloidal and oolitic).
18-20 cm: silty wackestone with burrows. 60 cm: peloid
packstone with green algae? 61 cm: packstone with
encruster, possibly sponge. 69-72 and 72-74 cm: large
wackestone with peloids, miliolids, gastropod molds.
Burrows with siltstone fill; also with intraciast grainstona.
2 vugs to 2.2 cm (one may be enlarged burrow), partly
with silicified? volcanic/carbonate matrix and with fibrous
natrolite. Section 7: Dips best seen on back of working
half. 0-51 cm: Limestone-basalt breccia, carbonate
matrix. Matrix pale green (10 G 7/2), 55%—65% volume.
Maximum grains 20 mm. Finer layers 11-23 cm; coarser
134-142 cm. Basalt clasts more abundant (~35%) at top,
0-11 cm, less abundant (~20%) in 11-51 cm. Limestone
clasts ~10% at top, 0—11 cm; 15% in 11-51 em. ~70%
peloid packstone with few miliolids, 20% mudstone, 10%
miliolid wackestone. No noticeable size difference

between limestone and basalt clasts. Limestone more
abundant in finer intervals.

General Description:

Cylinders: Section 1, 0-75 cm, 83-110 cm, Section 2,
0-86 cm, 103-150 cm, Section 3, Section 4, Section 5,
Section 6, 0-69 cm, 74-150 cm, Section 7; Rollers:
Section 1, 75-83 cm, Section 6, 69—74 cm; Drilling
pebbles: 96-103 cm. Thin sections: Section 2, 145-150
cm.
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SITE 878 HOLE A CORE 63R CORED 578.1 —587.6 _mbsf_
- . & gl @ = DESCRIPTION
£ G’Eﬁ'}“c 2| 8| stucture (2] B | 2
= o 3 << a g O VOLCANICLASTIC LIMESTONE BRECCIA
18.8,.0,0.8, - Major Lithology:
o.0,.0,0.0.d ; Section 1, matrix light gray (N7}, 70% of bulk rock,
1p8.8,.0,.0,.0.¢ - consists of mud to coarse sand-size carbonate (white)
0,0,0,0,0,! 1 - including lithoclasts (85%), 15% volcanics, glass shards?
}p.0.0.0.8.9 ; and fragments of volcaniclastics (dark grayish green-5 GY
1 }8~B.0.0.8 - 4/1). Volcaniclastics {=1 mm), 70%—80% of total clasts,
18.8.0.0.0.¢ ; average 2 mm to 1 cm, few up to 2 cm, are mostly dark
i GGG T grayish green (5GY 4/1), equant, subangular to angular,
.0.0.0.0.0.9 - highly vesicular (50% spherical) aphyric basalt. Very
T1.8.8.8,.0,.0.8 ; minor, greenish gray (5GY 6/1) weathered basalt, less
.0.0.0.0.0.9 M= vesicular (20%~30%), some vesicles filled. Limestone
2 PGP, - clasts, subangular to rounded, 20%—30% of total clasts, 2
L0A0,0,0,0.1 ; mm-1 cm commonly, only a few in 1 cm-4 cm range.
18.8.8,8.0.4 2 - Lithologies include: very pale brown (10YR 8/3)
BB AR, i warkestone; dark gray (N3) peloidal grainstone, well
T elelalala) = cemented with clear calcite; very pale brown peloidal
:‘u"-"n"'"‘n"‘ - grainstone, similar to gray one; very pale brown peloid-
‘n’\n"n"n"n"‘ ; miliolid packstone to wackestone with gray (N6) mottles;
§ ﬂ:ﬂ:ﬂ:ﬂ:ﬂ;l - and ooid wackestone, very pale brown mottled with
0 "'n e - medium light gray (N6). Gray mudstone to wackestone at
P e s S ; 0-10 em, 5 pieces, 3 cm each. Structures: vague
i n:n:nAu:\u; 3 e variation in grain size, horizontal. Large (=1 ¢m) limestone
:-:HABABAHAEA‘ ; clasts {and volcanics) concentrated in 129-136 cm. The
4 o,.8.8,.0,4,.4 i limestones are mostly pale brown peloidal grainstones,
b a0 0 0 M .
To o606 .n.0 - wackestones, packstones (dominant). Also, roller in
B R — 145-148 cm contains several clasts, >1 cm, of lithology
TR -~ N7 129-136 cm. Section 2: matrix 70%-80% of bulk
{5.8.0.0.0.d | gt same as cm. ion 2: matrix u
—|p.8.0.06.56.d P To rock (matrix supported), very light gray (N8), 90%:~95% of
1e.8.08.0.0.4 ; 5GY matrix is white carbonate (same as section 1), Only
51 l0,.0.0.0,.0.8 - 41 5%—10% volcanics in matrix from about 130 to 150 cm,
0,.0,0,.0.0.d 4 - matrix similar to Section 1. Violcaniclastics same as
fo. o000, = Section 1, except only 60%—70% of total clasts from
leo.0.0.0,.0.8 S 1=120, then 70%—80% of total. Limestone clasts same as
i IR ; Section 1. Notable: 0—4 cm, light gray (N7), 2x2x3 em
|p.0.0.0,.0.9 = clast of gray miliolid-peloid wackestone in contact with
1.0.08,.0,.0,.0.0 S very pale brown peloid packstone; possible burrow fill.
e—s.ﬂA‘A-AnA-A;' ; Structure: vague variation in grain size, horizontal. 1
J8.8.0.0.0.9 = cm-thick band of oriented grains cuts across section at 60
P Balalala! 5 - degree angle from 72-83 cm; possible shear structure?.
800,081 ; Horizontal contact at 129 cm is sharp: transition from light
) GGG - gray-white matrix to abundant coarse sand size volcanics
PP RN, - (grayish green). This band is 2 em thick. Section 3: matrix
i PRI ; from 0-80 cm similar to section 1; from 80-144 cm,
}:A:A:A:A:A' o similar to top of Section 2. Voleanic clasts (>2 mm) same
B Lo S, -~ as Sections 1 and 2; 3 cm clast at 114=117 cm. Limestone
] :“:"' :A:"" 6 ; clasts similar to sections 1 and 2, very pale brown peloid
f plrrror iy G packsone and wackstone most abundant, one dark gray
S A ; (N3}, 1.5 cm clast, mudstone to wackestone, at 84 cm. A
8] R = few other smaller clasts in section with same lithology.
N TP — Gastropod mold in one clast. Sedimentary structure; 1-2
: AR 5 cm-thick beds of concentrated sand-size volcaniclastics at
—a.0.0.0.8¢ - 19-21 (inclined about 20 degree west - assuming working
18.6..8,0,0.4 ; half is north) and at 42-44 c¢m, nearly horizontal. The
{e8.6,0.0.0.d 7 g 19-21 cm bed is underlain by a cm-thick light gray bed of
9 (0.0.0,0.0,0 1 breccia matrix. Other bedding is only vague variation in
1o.0.0.0.0.4 ; grain size with no clear pﬂ.?ien_ad_dip - most near )
{o.6.0.0.0.d g horizontal. Section 4, matrix similar to top of Section 2.
|o.0,.0,.0,0,.0 il
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Site 878 Hole A Core 63R Description continued...

Volcanic clasts - similar to Sections 1, 2, 3. Limestone clasts
same as Section 1, 2, 3 - including another dark gray clast at
12 cm. Notable feature is nodular limestone bed from 63-87
cm: very pale brown packstone of undetermined composition
with anastomosing stylolites separating 1-4 cm nodules.
Very irregular contact with breccia, same breccia matrix fills
voids in nodular limestone. Sedimentary structures: no clear
bedding in section. Section 5, matrix same as Section 2, 3,
4, Volcaniclastics (>2 mm) same as Section 1, 2, 3, 4,
axcept 1 cm size abundant in 10-28 cm and 80-107 cm.
Limestone clasts: same as section 1-4, except, generally
larger in top 30 cm (up to 4 cm-size). Very few are 1 cm-size
below 30 cm. Two oncolites, 1.5 cm diameter, at 5 cm and
2x3 cm at 11-13 cm. The first may have gastropod
(replaced) at core, the second some algal fragment al core.
Also, a large 3x5x3 cm lithoclast packstone, very pale
brown, mottled gray at 23-29 cm. Sedimantary structures:
overall fining trend from top to bottom. Bedding not clear
until about 60 cm, where it is inclined 20 degree to west.
Section 6: matrix same as Section 1. Volcaniclastics
generally smaller (2 mm-6 mm) with only a few up to 2 cm.
Except for a bed from 119127 cm with most grains 5
mm-10 mm in size. Limestone clasts similar to Section 1-5,
except 3—4 cm piece at 50-54 cm, peloid packstone, very
pale brown on one half and mottied mottled gray on the
other, some fenestral fabric. Piece of skeletal peloid
grainstone with large (0.5x20 cm) mollusk fragment - clast is
fractured. More peloidal packstone, 1x4 cm at 126-128 cm
and 2x2 piece at 137-139 cm with a partial gastropod?
mold. Sedimentary structure: no apparent-bedding until 28
cm, then inclined about 10 degrees to east from 28 to 48 cm,
mastly volcanic poor, sandy except for 3 cm band which is
valcanic rich. Vague bedding continues from 54-63 cm,
68-86 cm. These intervals lack the coarser (greater than 0.5
cm) clasts that obscure bedding in rest of section. Section 7
matrix same as Sections 1 and 6. Volcaniclastics (>2 mm)
same as Section 6. Limestone clasts similar to previous
sections. Large clasts, at 22-27 cm and 60-63 cm are very
pale brown wackestone to packstone with few miliolids.
Sedimentary structures. Only vague bedding, slightly
inclined (5-10 degree) to east from 0~16 cm. In 15-20 cm,
concentration of sand-size volcanics 5 cm thick to the east
and pinches out at 1 cm thick to the west. Bedding is
apparent where coarse grains are lacking in 50-58 cm
(inclined 5-10 degree to west) and 110-120 cm (slightly
graded, inclined 5-10 degree to the east).

Ganeral Description:

Cylinders: Section 1, 12-145 ¢cm, Section 2, 4-150 cm,
Section 3, Section 4, Section 5, Section 6, Section 7;
Rollers: Section 1, 0-5 cm, 8-12 cm, 145-148 cm, Section
2, 0-4 cm; Drilling pebbles: Section 1, 5-8 c¢m. Thin
sections: none.

8L8 HLIS
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SITE 878 HOLE A CORE 64R

CORED 587.6 —597.1 mbsf

s 2| 2 DESCRIPTION
% Graphic 2 & | structure 2 E’ 5
7] o
2| Llth |gl< 8| & | 8 | voicanicumesTone BRECCIA
Jeararal = Major Lithology:
0,.0,0,.0,.0 ] SRR . ;
e = Matrix in this breccia is carbonate rich, probably ~70%
Plalalinl, - i ; e
e = carbonate. The remaining 30% is volcaniclastic grains, mostly
Taneaulil - basalt fragments. Color is light gray (N7). Basalt clasts tend to
,A;"n "'n'“., E be dark greenish gray and greenish gray. Grain size of the
i et -~
00,08 - matrix varies from silt size to coarse sand size. Carbonate
.A.A,A.A; o particles of the matrix are white and generally are
i - i ; S
0,0,.0,.0,.0 - unidentifable. Faint bedding of the matrix is rarely observed.
poy ety : A b
0,.0,0,.0,0 — Limestone clasts generally are of 3 types; pinkish gray miliofid
o - - ;
5.8.0,.8.0) g wackestone, very pale brown and medium bluish gray mottled
{.8.0.0,.0.0] — mudstone, very pale brown peloid wackestone. The latter type
1.8..8.,8,.0..0] = clast contains stylolites at Section 1, 69-74 cm. Basall clasts
1.0.0.0,.0.0] 2 — generally are of 2 types; dark grayish greeen (5GY 4/1),
1.8.0,.0,.0,.0] ; subangular, scoriaceous aphyric basall, and the less common
1.8.0,.0,.0.0] = greenish gray (5G 6/1), weathered, microcrystalline basalt.
j.o.8.0.0.8 - Clasts of vesiculated basalt commanly contain unfilled
3 {.8.0.0.0.0 ; vesicles. Few vesicles are filled with calcite (some with
+4.0.08.0.0.0 - orange Fe staining ). Rare vesicles are filled with reddish
n.0.0.0.0; ; brown zeolite? crystals. Sections 2, 3, 4, 5, 6, and 7 are same
J0a0.0.0.0 — as Section 1 (i.e., VOLCANIC LIMESTONE BRECCIA); 3)
PRalalalald 3 ; greenish gray basalt clast (subangular 2-3 mm across)
JaBARATADAD e aligned with apparent dip of 19° degree at Section 4, 0-10
PN j cm; 4) several subround clasts, 2-3 cm across, pinkish gray
LR R IGY - (5Y 8/1) miliolid wackestone at Section 4, 72-85 cm and
Pl Palald | ; 132-135 cm. Cther components present include rare coids
ATl = and oncoids, very rare caprinid fragment, rare thin skeletal
'A'A"A:And - N7 bivalve debris. Few clear calcite cement crystals (PB6+ PE6);
. :A:A:AnAzi ot To | 5) miliolid mudstone clasts, mottled, pinkish gray at Section 5,
] 4 — 5G | 0-11 cm; 6) greenish gray basalt clast (vesicular), aligned
] H"-"‘-"“'ﬂ“‘n ; 6/1 | with hint of bedding and an apparent dip of 10° at Section 5,
1 -AHA’A“AE 7 85-87 cm. Clast size is 2-4 mm, Clasts are subangular; 7)
| TR = limestone clast of peloid wackestone with few clear calcite
u"‘nAﬂ‘:""ﬂ" = cements PB4 at Section 5, 86-90 cm; 8) zone of fine-grained,
6,.0.0,0,0] ; graernish gray (SGY 6/1) "bed" with an apparent dip of 4_8“ _al
1o.0.0.0.0 Bt Section 6, 0-20 cm; 9) limestone clast (4 cm x 2 cm), pinkish
BB B8 — gray, peloid wackestone at Section 6, 82-87 cm; 10) basalt
15.8.8.9.8] 5 5 clast (scoracious) dark greenish gray (5G 4/1) at Section 6,
1 a.o.0.0.0 Pl 90-95 cm. Grains are angular and range in size from 2-3 cm.
1.8.8.0,.0.8] ﬁ Clasts are aligned with apparent dip 34°; 11) same as 10,
1.0.0.0.0,.0] - except apparent dip is 28°; 12) very pale brown (10YR 7/3)
o.0,.0,.0.0] ; miliolid wackestone clast at Section 6, 126-134 cm; and 13)
D e - three "beds” of basalt clasts at Section 7, 043 cm. Clasts are
8,0,0,.0.0) ; scoracious, dark greenish gray, arld have a grain size of 2-3
D0.00,0) - cm. Beds have apparent dip of <5°.
Palalalnld 5 ; o
e o N - General Description:
h ORIV - Cylinders: Section 1, 0~55 cm and 61-150 cm; Section 2;
i S EEG I IY 5 Section 3; Section 4, 0-87 cm and 102-150 cm; Section 5,
—-5.8.0.0.0] - 11-140 cm; Section 6, 0-82 cm and 87-136 cm; and Section
{-0.0.0.0.0-— ; 7. Rollers: Section 1, 55-61 e¢m; Section 4, 97-102 cm; and
JePalafalan = Section 6, 82-87 cm. Drilling pebbles: Section 5, 0~11 em.
9 1.8.5.8.8,.9 #E5 Thin sections: nane.
0.0.0.0.0 ;
8,0,0,.0,.0] 7 -
PG 33
Sl -
DANASANAS, =
CAAS AN -
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bsf 878A-64R CORED 587.6 —597.1 mbs
bsf 878A-63R CORED 578.1 -587.6 mbs o 1.
878A-62R CORED 568.7 —-578.1 mbs o ol 5 5 : c slucl==l2 |15 |
I = 3 ] Slell % | Graphic | © sel=EIQE|IC | B E |S
o | o e X gleels 5152l = © } 5| o |l9E[EE|OG| 2 ] 5
21|23 & | Graphic |.8 iC [EE|SE 2| El8 = Lith. S sslE5(s5|Z | 215 [8

5 Graphic 5 Sl<Elsg| B |5 g2ls 5] Lith i -gg sEI=C 23| 5 3 & | 2158ke|Ss|a |a |é

= = oC|c DOgl 2 | = —= = . @ =2} holf9eld |alwm

] B |ao |8 el = Sl |lg]|o < Ocp 28

=| "™ 3|8 [s5i=8)5E 5 258 C: = FTCIR =

2 — APl BaBABAR = Palalalalalia o

Joa80.0.0.0) % 180000, - PalaAfA8.0,0, ;

; : )

0,.0,.0,.0.0,.0 ; o _la.0.8.0.0.0 ; ; i A: _,-\: _,._:ABA; 1 2
JEalalalafal] 4 e 0 PaPaBaBaBaAB) 4 - 1 el - e
Jo.0.0.0.0.0 - ?r‘) o.0.0,.0.0.0 =, —p,.0.0,.0,0,.0, ;
CRECECIC IO - 1 4=.8.8.08.8.8] - 9.0,.0,0,.0,0, e
8,.0.0,0,0.0 -~ o.o.0.08.0.0) — o.0,.0.0,.0.0 —

Lnﬂu 0,.0,.0.0 ; = Jo.o.o.0.0.0 j —o.0.0.0.0,0.— ;
48.0.0,.0,.0.08 i 9000 0,.0,,0 s f@.0.0.0,.0.0, =L
1e.0.0,.0.8.8 ; o,0,.0.0.0.0) ; o g nAIIAIIA:, i
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SITE 878 HOLE A CORE 65R

CORED 597.1 — 606.6 _mbsf
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DESCRIPTION
LIMESTONE VOLCANIC BRECCIA

Major Lithology:

Section 1, Matrix consists of white (10YR 8/2) sand-size
carbonate grains and light gray (N7) silt size carbonate
particles along with sand-size, dark greensih gray (5GY
4/1) scoriaceous basalt fragments. Carbaonate content of
the matrix is estimated to be 60%-70%. Limestone
clasts tend to be of two types; 1) pinkish gray (5Y 8/1)
miliolid wackestone, and 2) pinkish gray (5Y 8/1) peloid
wackestone. Clear, coarse (PEB) calcite cement occurs
in a few of the limestone clasts. Many encrusting red
algae occur in a limestone clast at Section 1, 80-83 cm,
Basalt clasts are generally dark greensih gray (5GY 4/1),
scoriaceous, aphyric basalt. Roughly 50% of the vesicles
remain open, whereas the other 50% are filled with
calcite cement. Some of the calcite cement is stained
orange by Fe-oxide (7). Vesicles are less than 0.5 mm in
diameter. Section 2, matrix is fine-grained, light gray (5Y
8/1) with volcanic clasts olive gray (5Y 4/2). Vesicular
glassy basalt fragments are mm to 1.5 cm in size,
average 5 mm-size clasts form 15%—40% of the breccia.
Limestone clasts 10% of total, vary from mm size up to
10 cm in size. At 7 cm: skeletal packstone with miliolids,
mollusk debris and a sponge. 128 cm: peloid grainstone
to packstone with miliclids and pyritized grains. Pyrite
concentrated at outer rims. 140 cm: gray (bluish) dense
limestone. 142 cm: oolite grainstone. 144 cm: peloid
packstone. Violcanics are glassy vesicular basalt with
fine vesicles; larger vesicles infilled by orange colored
minerals. Sedimentary structures: several horizons of
horizontal bedding with gradational boundaries b |
beds. Bedding results from increased accumulation of
clasts or vice versa “sand-size” layers. Section 2, 128
cm: peloid grainstone to packstone with miliolids and
pyritized grains. Pyrite concentrated at outer rims. 140
cm: gray (bluish) dense limestone. 142 cm: calite
grainstone. 144 cm: peloid packstone. Volcanics are
glassy vesicular basalt with fine vesicles; larger vesicles
infilled by orange colored minerals. Sedimentary
structures: several horizons of horizontal bedding with
gradational boundaries between beds. Bedding results
from increased accumulation of clasts or vice versa
*sand-size” layers. Section 3, matrix is white (5Y 8/1),
volcanic clasts olive gray (5Y 4/2). Breccia is medium
coarse-grained with clasts 0.6-3 cm, unorganized
between 0-66 cm. From 66 cm —123 cm Intercalated
beds 1-4 cm thick of fine to coarse sand size "breccia”
with fine-grained breccia beds. Bedding is horizontal to
inclined 5 degree. Limestone pebbles: at 10 cm: peloid-
skeletal grainstone with algal fragments; at 30 cm:
peleted wackestone with miliolids; at 65 cm: peleted
packstone to grainstone with nerinid gastropod; at 137
cm: oolitic grainstone; at 144 cm: peleted packstone.
Most of other limestone fragments are mudstone and
dense limestone. Velcanic clasts variable vesicular
glassy basalt. Vesicles are small, mostly infilled by
zeolite and calcite, few are stained orange. Section 4,
matrix is light gray (5 8/1) with volcanic clasts olive
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Site 878 Hole A Core 65 Description continued...

gray (5Y 4/2). Breccia is fine-grained, clasts several mm
size, rare 2 cm clasts of glassy basalt (35%) and
limestone (15%). 50% of rock is carbonate matrix, fine-
grained fragmented limestone with micrite. Limestone
clasts mainly mudstone with few miliclids. Volcanics are
vesicular glassy basalt vesicles variably infilled. Few
sand-size laminae 1 ¢m thick in upper 10 cm are dipping
under 15 degrees. Section 5, 0~23 cm.
Voleanic-limestone breccia, fine-grained, light gray
(10¥R 7/1), unorganized. Vesicular basalt glass 15-30
mm in size, olive gray (5Y 5/2) 15%; limestone clasts few
2 cm in size: miliolid kest . |
with gastropod cast. In 24-30 cm, breccia is very fine
muddy with volcanics altered into clay. At 31 cm sharp
boundary along fault with yelowish stained breccia which
downward becomes progressively whiter, Vesicular
basalt glass clasts are olive green (5Y 4/3) up to 2 cm in
size. At 32 cm: oncolites with algal or coral. In 60-80 cm:
mudstone with few mollusk debris and miliolids. In
131-140 cm: breccia is very fine-grained with matrix
pinkish stained; volcanics are highly altered, At 140 cm:
drilling contact with brownish yellow (10R 6/4) crumbling,
lightly altered fine-grained detrital limestone with clayey
carbonate matrix. Clasts of vesicular glass fragments

| mm in di completely altered. Section 6,
0-3 cm: Argillaceous, fragmented limestone, yellow
(10¥R 8/6). “Limestone” is soft, friable, disintigrates in
water. Contains altered vesicular glass, with elongated
vesicles (10% of glass). Vesicular glass is probably
completely altered into clay. Few microconcretions 2 mm
in diameter, dark reddish-black {10YR 2.5/1) which are
either iron concentrations or fragments of scoria, In 3-22
cm, sharp boundary (probably resulting from differences
in lithification) with bed comprised by sharp limestone
clasts of miliolid packstone, very pale brown (10YR 8/3).
Clasts are 1-1.5 cm in size, in yellowish fragmented
limestone matrix. From 8-22 cm, malrix becomes
dominant and limestone Is softer. Few mm-thick
Fe-oxide stained laminae. Vesicular, altered basalt, or
glass fragments 1.5-2 mm in size are dispersed
throughout and comprise about 10% of the rock.
Enclosed is also a single clast of oolitic grainstone with
Fe-oxide staining. Contact b 1 brecciated limest
containing vesicular basalt clasts and the underlying
carbonate platform was not recovered. In 22-26 cm,
pelleted p e, with intraclasts of more dense
limestone, bicturbated, with burrows filled by limonite
stained packstone. In 31—45 cm, oolitic grainstone,
fine-grained (0.2 mmy), well sorted, few mollusk and
echinoid debris, high intergranular porosity (15%).

General Description:

Cylinders: Section 1, Section 2, Section 3, Section 4,
Section 5, 0-61 cm and 76-140 cm; Section 6, 0-22 cm
and 31-45 ¢m; Rollers: Section 5, 66-76 cm; Drilling
pebbles: Section 5, 61-66 cm and 147-150 cm, Section
6, 26-31 cm. Thin section samples: Section 2, 11-14
cm; Section 5, 7375 cm and 84-86 cm; Section 6,
35-37 cm and 41-45 cm,
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SITE 878 HOLE A CORE 66R

CORED 606.6 —616.3 mbsf
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DESCRIPTION
SKELETAL GRAINSTONE and PACKSTONE

Major Lithologies:

Section 1, 017 cm; very pale brown (10YR 8/3)
SKELETAL GRAINSTONE, average 0.2 mm grain size,
abundant mollusk fragments, abundant spherical to oval
coated grains, a few ooids, one large mollusk shell
(entire width of core) is probably an oyster shell,
borinbgs filled by peloids. Porosity 15%~25%, only a little
intergranular cement. Possible algal (or some other
enrustation) 3 mm thick and 2 cm long, stained orange.
17-37 cm; coarse-grained packstone, with few mollusk
fragments up to 2 cm, abundant coated grains, few
ooids, few miliolids, few pellets, few lithoclasts, few
fragments of encrusting algae, fragment of calcisponge,
possible small coral {poorly preserved). Porosity is
5%—15%, intergranular, moldic, vuggy, little visible
cement. In 29-34 cm, there are 4 adjacent circular
sections through small (0.5 cm) mollusks (rudist?), with
white, packstone geopetal fill.

General Description:
Rollers: 0-17 em, 23-29 cm. Drilling pebbles: 17-23 cm,
29-37 cm. Thin sections: 1015 cm.

8L8 FLIS
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SITE 878 HOLE A CORE 67R CORED 616.3-625.9 mbsf  S78A67R 1
DESCRIPTION

Graphic

@
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Section
Disturb
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Major Lithology:
0-21 cm, PELOIDAL GRAINSTONE, very pale brown
(10YR 8/3), medium sand size, well sorted. Few grains
° recognizable; probably mostly skeletal, but rounded with
pervasive micrite coatings, about 50 microns thick.
Mollusk fragments, rare, mostly molds; small lorams,
rare, red algal fragments rare (3-6 cm and 16-21 cm),
squamariaceans? 3-6 cm. Porosity about 35%, mostly
interparticle (about 28%), some moldic (about 7%).
Cement very patchy; pore filled (rare) to virtually empty.
Cement appears to bridge between grains and have
curved (meniscate) boundaries; it's equant, medium
crystalline calcite (PE45) where visible, most is probably
finer. 21-54 cm, SKELETAL GRAINSTONE, very pale
o brown (10YR 8/3), coarse sand, variable sorted, (poor,
well, mostly moderate). Peloid abundant; similar to
overlying, but more components identifiable: coralline
% algae, mostly encrusters, few; squamariaceans rare;
mollusk fragments, few; corals, very rare; echinoid
spines very rare; encrusling forams very rare;
calcisponge? (in 20-25 cm, 50-54 cm). Porosity about
35%, interparticle 20%, moldic 10%; vugs, patchily
distributed, 5%. Cement patchy, bridges grains, curved?
(meniscate)contacts. Overgrowths on echinoderms
(PE4Om). There are overgrowths on echinoderms
(PE40Om). Section 1, 54-79 cm. COATED GRAIN
% 10YR | BIVALVE RUDSTONE, packstone matrix; very pale
8/3 | brown (10YR 8/33). Matrix coarse sand, littie mud.
Bivalve fragments many to abundant, thick, oyster-like at
top, thin-shelled, ovold, toward base; “oysters” encrust
6 sponge (72-79 cm); coated grains include 1) spheres,
0.5-0.8 mm diameter, matte white, laminated coatings,
probably coralline algae and 2) elongate shell fragments
with thin white coating, possibly micrite or algal. Peloids

10YR
8/2
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commeon throughout. Minor skeletal components:
calcisponges (57-64 cm, 72-79 cm); corals;
squamariacian algae. Porosity about 30%. Interparticle
about 18%, moldic about 9%, vugs 2%, intraparitcle 1%.
No visible cement. 79-83 cm and 88-90 cm. (drilling
pebbles). SKELETAL PACKSTONE, very pale brown
(10YR 8/3), fine sand, poorly sorted. Large intraclast with
abundant tubular encrusters (tubes 0.25 mm diameter,
short); large calcisponge, mollusk fragments with micrite
coalings; red algal fragments. 83-88 cm. GASTROPOD
PACKSTONE, very pale brown (10YR 8/3), coarse silt
size (“matrix”, coarser grains common), Gastropoeds and
gastropod fragments many; miliolids few. Porosity moldic
5%. Calcite cement medium to coarse grained bladed
and equant (PE4; PB5), in molds. Molds and patches of
matrix stained brownish yellow (10YR &/8).

General Description:

Cylinders: 57-65 cm. Rollers: 6-50 cm, 72-79 cm,
83-88 cm. Drilling pebbles: 0-6 cm, 50-57 cm, 65-72
cm, 79-83 cm, 88-80 cm. Thin sections: none.
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SITE 878 HOLE A CORE 68R

CORED 625.9 - 635.6 mbsf
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10YR
8/3

DESCRIPTION

FORAMINIFER WACKESTONE, NEREINID
RUDSTONE and MILIOLID PACKSTONE

Major Lithologies:

0-20 cm; very pale brown (10YR 8/3) FORAMINIFER
WACKESTONE, common miliolids and Vercosella-type
foraminifers, and pale brown fragments that may be
small corals (preservation is poor). Mollusk debris is
common, often molds. Chalky aspect, 5%—10% porosity
moldic and vuggy, abundant visible vugs are less than
0.2 mm. Some grains and pores stained orange; similar
stain common in some vugs. 20-25 cm; NERINEID
RUDSTONE with PACKSTONE matrix. Two highly
recrystallized nerineid gastropod pieces, one is 5 em
long, 2.5 cm wide at one end and 1.8 cm wide at the
other, completely replaced with light yellow coarse,
bladed calcite cement. Matrix is pale brown (stained
yellow and orange in places) MILIOLID PACKSTONE.
Large clasts (0.5-0.8 cm) in addition to gastropods are
coral, algae?, and miliolid wackestone lithoclasts. Matrix
and some lithoclasts have fractures, 0.5~1 mm wide and
0.5-1.5 cm leng, as if formed by shrinkage. Some of
these fractures, as well as some moldic and vuggy
porosity filled by clear, bladed, and equant calcite.
25-30 cm is the same as matrix in 20-25 cm. Section 1,
30-33 cm, is comprised of FORAMINIFER (MILIOLID)
WACKESTONE (or a silt-sized packslone with abundant
10-20 micron grains), with some burrowing and orange
staining. This piece has a 2-4 mm rim of the packstone
lithology described above cemented to its surface, along
with thin (2 mm X 1 cm) mollusk shells (oyster?). Section
1, 33-36 is the same lithology as 25-30 cm with a 2x2.5
cm thin, nearly complete oyster shell. Section 1, 36-45
cm, same a 30-33 cm (without the packstone rim), with
few Vercosella-type foraminifers, iron staining in streaks,
but also radiating from points that may be noncarbonate
grains. Chalky: microporosity is high, absorbs water
rapidly. Section 1, 45-48 cm is a highly recrystallized
packstone to grainstone with no recognizable grains,
yellow to orange staining common in the matrix, and a
few black grains. Porosity is 1%~2%, most has been
filled by clear to yellow equant and bladed cement.

General Description:

Rollers: 0-6 cm, 1016 cm, 19-30 cm, 39-45 cm.
Drilling Pebbles: 6-10 cm, 16-19 cm, 30-39 cm, 4548
cm. Thin sections: 11-16 cm.
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SITE 878 HOLE A CORE 69R

CORED 635.60 —645.2 mbsf
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DESCRIPTION

PELOID WACKESTONE and PELOID MILIOLID
PACKSTONE

Major Lithologies:

0-19 cm: Very pale brown (10YR 7/3), leached PELCID
WACKESTONE. Mast grains are unidentifiable; some
are clearly peloids (0.6 to 1.2 mm diameter). Mollusk
molds are few. Red algae fragments are rare, as are
pellet-filled burrows. Porosity is variable, ranging from up
to 30% to 10%. Porosity types include moldic and
solution enlarged interparticle. 1942 cm: Very pale
brown (10YR 7/3) leached PELOID MILIOLID
PACKSTONE. Dominant skeletal components are
miliclid foraminifers and peloids; both are <1.0 mm in
diameter. Other skeletal components are much rarer in
abundance, and include few mollusk fragments, rarely up
to 1.6 mm long); few red algae fragments (rarely up to 8
mm across); rare pellet-filled burrow. Yellow brown and
rusty orange stains (Fe-oxides ?) occur in rare
abundance. Porosity is ~ 10%, mostly interparticle (BP).
Concentration of calcite cement is negligable.

General Description:

Rollers: 0—4 em; 4-8 cm; 812 cm; 12-17 cm; 23-28
cm; 37-42 c¢m. Drilling pebbles: 17-23 cm; 28-37 cm,
Thin sections: 20-23 cm.
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SITE 878 HOLE A CORE 70R

CORED 645.2 - 654.9 mbsf

DESCRIPTION

MOLLUSK WACKESTONE, STROMATOPOROID
BOUNDSTONE, SKELETAL WACKESTONE and
PELOID WACKESTONE

Major Lithologies:

0-15 cm: Very pale brown (10YR 7/3), leached
MOLLUSK WACKESTONE with many mollusk
fragments, especially a 3 mm long rudist? fragment at
0-6 cm and a Nerineid gastropod (3.5 cm by 1 cm) at
6—11 cm, rare red algae, rare uniserial foraminifer, and
rare stromatoporoid fragmants. Porosity (10%) is mostly
solution enlarged interparticle. Calcite cement is very
rare, mostly finely bladed crusts (PB3C). 15-22 cm: Very
pale brown, encrusting STROMATCPOROID
BOUNDSTONE. There is 3 cm spacimen in 15-18 em
and a 2.5x4 cm specimen in 18-22 cm. Mollusk
fragments occur in a small area overlying the latter
stromatoporoid specimen, Porosity (20%) is mostly
solution enlarged intraparticle, 22-40 cm: Very pale
brown SKELETAL WACKESTONE with common
peloids, common red algae, especially in 30-36 cm, few
bivalves, rare gastropods, rare ooids and very rare

o ) c el o
& | Graphic |2 |a 5| & ]
g L, 5(S Structure |3 g |3
w ol o»m o
1 1 14 10 L L
) L L L L L
) L L b L
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toeecece e = To
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L 1 1 1 L 3 4& ¥
| b L 1 L L
AFFPYYY
PFPPP
DDDDD
S puwumm ° T%P
P wwumm
1 L U) MM
L L u) M 10YR

B/A

poroid fragments. Porosity (15%) is mostly
solution enlarged intraparticle. Calcite cement is few,
maostly pore-filling in fenestral? voids. Fe-oxide staining
in 36-40 cm Is prominent; color varies from moderate
red (5R 4/6) to pale yellowish orange (10YR 8/6). Some
may be fenestrae. 40-44 cm: Very pale brown, coarse
sand SKELETAL PACKSTONE with abundant peloids,
few mollusk fragments and rare red algae fragments.
Porosity (15%) is mostly solution enlarged intraparticle.
Fine bladed calcite crusts (PB3C) are rare. Section 1,
40-44 cm, is comprised of very pale brown, coarse sand
SKELETAL PACKSTONE, with abundant peloids, few
mollusk fragments and rare red algae fragmenis.
Porosity (15%) is mostly solution enlarged intraparticle.
Fine bladed calcite crusts (PB3C) are rare. Section 1,
44-57 cm, is comprised of very pale brown PELOID
WACKESTONE to MUDSTONE, with few discernable
grains; these include peloids and a rare gastropod. Pale
yellowish orange (10YR 8/6) staining of grains occurs in
Section 1, 53-57 cm.

General Description:

Rollers: 0-15 em; 22-30 cm; 36-50 cm. Drilling pebbles:
15-22 em; 30-36 cm; 50-57 cm. Thin sections: 11-15
cm.
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CORED 645.2 -654.9 mbsf

878A- 70R

CORED 635.6 —645.2 mbsf

878A-69R

CORED 625.9 —635.6 mbsf

878A-68R
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SITE 878 HOLE A CORE 71R

CORED 654.9 - 664.6 mbsf
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DESCRIPTION

SKELETAL PACKSTONE and SKELETAL
GRAINSTONE

Major Lithologies:

0-23 cm. SKELETAL PACKSTONE, muddy, very pale
brown (10YR 8/4), fine to medium sand mixed with
coarse at top (grains to 6 mm). Grains are crystalline, not
easily identified. Larger grains heavily bored. Probably
some codiacean algae and calcisponges. Porosity
moldic (sms MO), 5%, stained yellow (10YR &/8).
23-130 cm: SKELETAL GRAINSTONE, very pale brown
(10YR 7/4), medium sand size in 23-29 cm, interlayered
medium - coarse in 29108 cm, very coarse sand layers
in 108-124 cm, and medium sand in 130-124, Distinct
fining upward trend from 124 to 23 cm, superposed on
coarsa - fine layering in horizontal to gently inclined beds
(10 degrees at 60 cm, 5 degrees at 95-100 cm, 8
degrees at 124-130 cm). Sorting good to excellent.
Grains mostly well rounded with micrite envelopes or
coatings about 50 microns thick at top of interval. Distinct
coatings as thick as 150 microns, appear from 41 cm
downward. Few skeletal grains identified except in
coarser layers: bivalve fragments few; codiacean algae
many, red algae rare; corals very rare; gastropods
(116-118 cm); calcisponges (116-118 cm);
squamariacean algae (118124 c¢m). Porosity 35%—40%,
except for 5% moldic in cemented interval (113-124 cm).
Interparticle porosity 30%, moldic 5%, vuggy 3%.
Intergranular cement limited and fine, equant to bladed
and coarse in molds (PES5, PB5C). These grains include:
bivalve fragments few; codiacean algae many, red algas
rare; corals very rare, gastropods (116-118 cm);
calcisponges (116—118 cm); squamariacean algae
(118-124 cm). Porosity 35%—40%, except for 5% moldic
in cemented interval (113-124 cm). Interpartical porosity
30%, moldic 5%, vuggy 3%. Intergranular cement limited
and fine, equant to bladed and coarse in molds (PES5,
PBSC).

General Description:

Cylinders: 0-10, 23-29, 34-75 cm, Rollers: 10-14,
17-23, 29-34, 75-79, 82-88, 84-113, 124-130 cm.
Drilling Pebbles: 14-17, 79-82, 88-94, 113-124 cm.
Thin sections: 18-22 cm, 100-103 cm.
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SITE 878 HOLE A CORE 72R CORED 664.6 —674.2 mbst 378A72R 1

- . c o DESCRIPTION
5| Gr _‘;ﬁh‘c 28| Structure g a | s
g Lith. @ [< 2 E 8 0O0ID PELOID GRAINSTONE, FENESTRAL
0 ol WACKESTONE and ALGAL STROMATOPOROID
PG el BINDSTONE
55 G LW W
5 g g GEE E T Major Lithologies:
1LGEEEE a @ 10YR 0-23 cm. very pale brown, fine sand-size O0ID PELOID
AEZ 2 GGG << GRAINSTOME. Other grains include oncoids (many) and
L = 1 = 7/3 .
L EEGEE = few mollusk fragments. Most fragments are <0.5 mm in
S LEEE g diameter. Porosity is variable, ranges from 10% to 35%,
2.5 E B' GGG &- solution enlarged interparticle, small mesopore vuggy,
SRrE R R and moldic. Cement is rare to few, mostly PB3C. Cement

color is clear. 0-6 cm. FENESTRAL WACKESTONE
which forms an irregular contact with ooid peloid
grainstone. Skeletal components in the wackestone
include a few red algae (<0.5mm) and few peloids. Many
of the fenestrae are filled with clear coarse calcite
(PB45C). Few of the calcite crystals have rusty orange
{Fe-oxida?) coatings. 13-18 cm. 1/3 of drilling pebble are
ALGAL STROMATOPOROID BINDSTONE. There are
numerous generations of encrustation of the ooid peloid
grainstone by red algae and stromatoporoid. On top of
this apparently horozontal encrustation is a
downed-slope growth of a calcisponge or another
stromatoporoid. This growth is highly recrystallized and
has abundant clear coarse calcite cement within. Some
of the domed organism is stained mod ddist
orange (10R 6/6).

General Description:
Rollars: 0-10 cm, 13-23 cm. Drilling pebbles: 10-13 cm.
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SITE 878 HOLE A CORE 73R

CORED 674.2 -683.9 mbsf
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DESCRIPTION
CORAL RUDSTONE and GRAINSTONE

Major Lithologies:

0-57 cm; very pale brown (10YR 8/3) CORAL
RUDSTONE with GRAINSTONE matrix at the top
grading to GRAINSTONE at the base (lransition in
21-27 c¢m). Grains in the matrix are mostly spherical to
ovoid, 0.2-1.0 mm, recrystallized to the point of
nonrecognition. A few grains may be ooids, some
rectangular grains are probably mollusk debris, few
lithoclasts. Porosity 10%—20%, moldic and intergranular,
both types probably solution enlarged in places.
Cements are mostly clear calcite coatings on grains,
some intergranular porosity filled. Occasional medium to
coarse, equant and bladed, crystalline calcite in some
voids; most are unlined. Some intergranular space may
be filled with mud (i.e., local packstone texture), but this
could be fine-grained cement; will need thin section.
Most abundant large (=2 mm) “grains: are molds of coral
pleces (ave 0.5 to 2 cm). Mold walls commonly bored.
Also, few calcisponge, few lithoclasts. Large (up to 3x3x4
cm) coral colonies in 12-18 cm and 51-57 cm (smaller
pieces in 18-21 cm and 48-51 cm) have densely packed
corallites (2 mm diameter), recrystallized. The colony in
12-18 em has a rim of grainstone matrix cemented over
half of the uncut surface,

General Description:

Cylinders: 41-48 cm. Rollers: 0-5 cm, 9-18 cm, 21-27
cm, and 51-57 cm. Drilling pebbles: 5-9 em, 18-21 cm,
27-41 cm and 48-51 cm, Thin sections: 3741 cm.
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CORED 674.2-683.9 mbsf

878A- 73R

10|09 £€/8 HAOL
8|dwesg -
‘Qnisig
ainpnig - @
"welo, o
_wm»m.*_ uendy Ajes =
“Weloj
jueid o
‘ouuBUy
i) m
aby uendy Apea
uonoas e
L L LT O E T D = = = = e — e —
o b (O O €€ O 0 00 O 60 <8 €0 (0 €0 (0 (0 (0 (0 L0 (0 (B ¢D
Wm I OC OC OF 00 OC OF 0 2 (0 0 (O €0 (0 (0 (0 (0 (0 O (O (D (D
&0 e ®®OOddadOnEdm
15} I (O O 0C 0 00 00 <0 (O 0 (0 (0 (0 €0 (0 (0 0 ED (D (R D (D
I (0 O O O 00 20 €0 €D (5 €5 (5 €0 (B €0 (0 €0 (0 (0 (D (0
hmﬂmrz ] 1 L) L) 5—

CORED 664.6 —674.2 mbsf

878A-72R

10j0D /L HAOL
ajdwes -
‘qnisig
aimponig ® @ _n%n
"WEI0
.qmm._ﬁ_ uendy Ajes W
“WEIo)
HUE|d o
“OUUEU
0[] @
aby| uendy Apes
uonoss -
3} =23 nm- ﬁla _..Ma -..Ih_ _.M _W _“
= P LL LT LTLTL YL TS
8= hooonooon
1G] N O
0 (0 (0 (D (0 G e (DO C
JEET 4_| 9._

CORED 654.9 —664.6 mbsf

10j0D mﬁm__ ¥/ HAOL
ajdweg| =
amsia AAAAAAN
b ow
AINPONING| < - < <«
hw_mlm% vedy Apes =
“WBJO;
Mueld a
I
Ellle) B

aby| uendy Apes

878A-71R

uo0ss =

o |jpovoooooo

o hovoooooo

S= | a@OOnon

5 povoooooy
b o (D (D (D (D (B (B (1
SR S AR S e
LI — T —|—|-|q

SEIET] -

871



L8

SITE 878 HOLE A CORE 74R CORED 683.9-693.5 mbsf  8A74R
i c o @ DESCRIPTION
3| Graphic |2 o | structure |3| & | &
= Lith. 2l ] g 2 GASTROPOD RUDSTONE and PACKSTONE
(4] ol & o
TTTTT Major Lithologies:
o
h E B g g g 0-8 cm. Colonial coral and micritized gastropod molds in
" ODREER very pale brown (10YR 8/3), chalky, very fine-grained,
1ERREERFR 6 PELLETED PACKSTONE. 0—4 cm single fragment of
% " RERERER colonial coral d by honey i sparry calcite.
CREREER 5 Vuggy porosity 7%. 8-19 cm. GASTROPOD
" ERERR B 6 RUDSTONE (lumachella); 70% molds of neringid
22PPPPP|1 < 10YR | gastropods. Gastrclapnds 1.5 cm in diameter; ﬁl!edby
PPPPPP = B/3 bladed sparry calcite. Gastropod shells extensively bored
PPPPPP g by fungi. Some of the vugs are stained reddish by iron
CPPPPP oxide. Matrix is chalky mudstone to wackestone.
3<+PPPPP 19-41cm. Fine-grained PACKSTONE, intensively
PPPPPP chalkyfied, so no skeletal grains are recognizeble. High
FPPPPP chalky porasity 10%—15%. Few vugs as tubular holes 0.6
PPPPPP mm and one mold after small gastropod. 37 cm -
ADPPPPPP completly chalkified skeletal fragment of ?coral.
General Description:
Rollers: 0-5 cm, 8-19 cm, 2241 cm; Drilling pebbles: =4
5-8 cm, 19-22 cm. Thin sections: none. 80— e
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SITE 878 HOLE A CORE 75R

CORED 693.5-703.0 mbsf
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DESCRIPTION

SKELETAL PACKSTONE and SKELETAL
GRAINSTONE WACKESTONE and PACKSTONE

Major Lithologies:

Section 1, 0-118 cm; very pale brown (10YR 8/3)
WACKESTONE (or silt-sized packstone, there are
abundant grains in the 10-20 micron range). Grains
unidentifiable, except for a few thin mollusk shell
fragments (many as molds) and rare Vercosella-type (or
Subaudia) foraminifers. Also rare coral fragments,
0.5-1.0 cm size, poorly preserved. Mottles in Section 1,
68-73 cm may be filled burrows, rounded lithoclasts, or
rounded encrustations, poorly preserved. Porosity (10%)
is moldic and vuggy; wackestone is chalky, water is
absorbed rapidly. Little visible cement, few orange stains
in some pores, and a stylolite in Section 1, 32-38 cm.
Section 1, 118-150 to Section 2, 35 cm; very pale brown
(10YR 8/3), fine-grained (0.05-0.1 mm) PACKSTONE
with slightly darker, anastomosing laminae that look like
either flaser bedding or some kind of loading feature.
Components are the same as in Section 1, 0-118 cm,
except for larger and more common orange stains and a
few black grains. No visible difference in grain type
between laminae, but there may be more cement in the
darker layers, althouh it is oo fine grained to see
crystals. Laminae not as obvious in Section 1, 145 to
Section 2, 35 cm. Partial stylolite in Section 2, 0-5 cm.
Rare gastropod molds in Section 2, 27-35 cm. No visible
difference in grain type is observed between laminae, but
there may be more cement in the darker layers, although
it is too fine grained to see crystals. Laminae are not as
obvious in Section 1, 145 cm, to Section 2, 35 cm. There
is a partial stylolite in Section 2, 0-5 cm. Rare gastropod
molds are noted in Section 2, 27-35 cm.

General Description:

Cylinders: Section 1, 62-68 cm,122-145 cm; Section 2,
27-35 cm. Rallers: Section 1, 4-17 cm, 26-62 cm,
68-97 cm, 118-122 cm, 145-150 cm; Section 2, 0-5
cm, 23-27 c¢m. Drilling Pebbles: Section 1, 0-4 cm,
17-26 cm, 97-118 cm; Section 2, 5-23 cm. Thin
sections: Section 1, 0-4 ¢m, 141-143 cm; Section 2, 0-4
cm.
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SITE 878 HOLE A CORE 76R

CORED 703.0-712.5 mbsf

3 Graphic 5 e o ‘_
@ 5|e
15 Lith. E 2 Structure % E %
= 3 zl & 3
: T =l 3
BGGEEGG % O <
FGEGEGEGEGE =

Eegece| 2] ©» [£ 10YR
TREGGGE = 2 7/4
1 fREEGGE 5

lRRRRR o |5

DESCRIPTION

SKELETAL GRAINSTONE

Major Lithalogy:

0-53 cm, SKELETAL GRAINSTONE, very pale brown (10YR 7/4).
Coarse sand size; moderate sorting. Most grains are rounded and
coated with a micritic band lo 200 microns thick. This is probably
an additive coating. Some thinner micrite peripheries may be only
micrite envelopes. Few grains identified: bivalves are most
common, followed by gastropods (molds), red algal fragments,
codiacean algae, calcisponges, echinod and corals.
Intraclasts are rara. A probable vesicular basalt clast occurs at 52
cm. Porosity is uniformly 30%—35%, but distributed in detailed
patches. About 2/3 of pores are primary interparticle; 1/3 are
molds. Cement is very patchy; some pores are filled. Possible
meniscus cement at top. A “diagenetic disconformity” at 53,
marked by low relief stylolite. Beneath cementation is much more
exlensive; moldic porosity is greater. Section 1, 53-64 cm.
SKELETAL GRAINSTONE, very pale brown (10YR 7/4), Coarse to
very coarse sand. Coated grains (as above) abundant.
Recognized skelatons are: bivalves, gastropods (turritellid),
encrusting and fragmented red algae, a large coral fragment,
possible codiacean algae. Grainstone intraclast (54—-60 cm).
Porosity ranges from 20%—40% (in small pieces); moldic porasity
is about 20%; interparticle ranges from 0 at top to 20%. Section 1,
64-74 cm. BIVALVE CORAL RUDSTONE; matrix is coated

skeletal grainstone, coarse sand size, Color is very pale
brown (10YR 7/4). Bivalves to 4 cm; may be nearly
complete shells. Coral heads to 4 cm. Coated grains
common; gastropods rare, echinoid spine very rare.
Porosily 35%-40%; half moldic, half interparticle. Early
cement is cloudy isopachous calcite (PB?4C), in
interparticle pores, Grades into clear, coarse, bladed
calcite, which also occurs in molds (PB5C). Section 1,
74-100 cm. COATED SKELETAL GRAINSTONE, very
pale brown (10YR 7/4), coarse to very coarse grained.
Poor sorting. Coated grains abundant. Recognizable
grains are corals, bivalves, gastropods, codiacean
algae(?), calcisponge(?). Porosity estimates range from
20%—40%; average 33%. Interparticle is about 22%;
moldic ranges from 5 to 25%, average 11%. Cloudy,
medium, bladed? isopachous cement (PB?4C) lines
some interparticle pores in 93-96 cm. Molds contain
coarser bladed spar PB45C. Very coarse crystalline
overgrowths occur on echinoderms (PES60m, PBEOm).
Section 1, 100-121 em. CORAL RUDSTONE, very pale
brown (10YR 7/3). Coral heads, extensively
neomorphosed, leached and replaced, occur in every
piece. They are extensively bored and filled by coated
grains. Matrix is very coarse sand-sized coated skeletal
grainstone. Laminated coated grains (eg. boring fills in
114-117 cm) appear to have red algal laminations rather
than oolite cortices. Some corals are encrusted, e.g. by
squamariacean algae (110-114 em). Recognized
skeletal grains include bivalves, gastropods, miliclids.
Porosity in matrix ranges from 20%—35%, 1/2
interparticle, 1/2 moldic. Early cement visible in 114-117
cm is cloudy, bladed, fine isopachous calcite (PB3C)
overlain by clear, bladed medium to coarse calcite
(PB45C), which also reduces moldic pores.

General Description:

Cylinders: 3-33 cm, 100-106 cm; Rollers: 0-3 cm,
33-83 cm, 106-110 cm, 117-121 cm; Drilling pebbles:
83-100 cm, 110-117 cm. Thin sections: 12-14 cm.
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SITE 878 HOLE A CORE 77R

CORED 7125-722.1 mbsf
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DESCRIPTION
GRAINSTONE

Major Lithology:

Coarse-grained, very pale brown (10YR 8/3)
GHRAINSTONE. Coarse fraction 1-2 mm in size, matrix
fine fraction 0.2 mm average. Grains are oolites, minor
intraclast of oolitic grainstone, molds of small
gastropods. Coral fragments form few up to 60% of the
grainstone (maximum at 38-47 cm). Rare are mollusk
fragments and fragmenis of echinocids. Grainstone
between 15 and 25 cm is leached, chalky. Porosity is
maoldic, interparticle, 7%—20%. Some of the limestone
pieces show differential cementation; limestone is well
cemented, but the adjacent burrows are only slightly
cemented and infilled by coarser grains. In 31-35 cm
grainstone is bored, with grains truncated at the edge of
the hole. Cement is short, drusy sparry calcite at grain
contacts. In some intraskeletal voids few large bladed
sparry calcite crystals. In 47-52 cm grainstone shows
low angle cross lamination 5-10° Vugs are elongated
parallel with bedding.

General Description:
Rollers: 11-15 cm, 47-52 cm. Drilling pebbles: 0-11 cm,
15-47 cm.
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DESCRIPTION
SKELETAL GRAINSTONE AND BASALT

Major Lithology:

0-43 cm: Very pale brown (10YR 7/3) and reddish yellow
(5YR 6/6) SKELETAL GRAINSTONE. Majority of
skeletal grains are coated by red algae. Skeletal
compenents include common peloids; common red algae
frapments; few coral fragments; few thin-shelled bivalve
fragments; rare ooids; very rare gastropod; and very rare
lithoclast. Grainstone is poorly sorted, with grains
ranging in size from <0.25 mm to > 4.0 mm. Most grains
are rounded to ovoid in shape. Peloidal matrix is very
pale brown with many areas stained reddish yellow (5YR
6/6), dusky red (SR 3/4), and/or red (10R 5/8). Porosity Is
highly variable, and ranges from 15%-30%. Calcite
cement is generally few, mostly isopachous crusts
(PB3C). Other notable features include 1) Section 1,
7-10 em where a 3 cm diameter algal rhodolith with
fenestrae occurs. Many of the fenestrae are coated or
filled with a red (10R 5/8) lining of cement (?).; 2) Section
1, 20-25 cm where coral fragments are common,
stromatoporoids few, mollusk fragments few, and green
algae very rare. Dusky red (5R 3/4) stains are many.,
and 3) Section 1, 35—40 cm where reddish yellow (5YR
6/6) staining is especially prominent,

General Description:

Drilling pebbles: 7-10 cm; 10-13 ¢m; 13-16 cm; 16-20
cm. Rollers; 0—4 cm; 4-7 cm; 20-25 cm; 25-30 cm;
30-35 cm, 35-40 cm; 40-43 cm.

878A 79R THROUGH 98R HARD ROCKS
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DESCRIPTION

MANGANESE NODULES and PELOID GASTROPOD
WACKESTONE

Major Lithologies:

0—15 cm: Black (N2) MANGANESE NODULES with
small patches of pelagic and neritic carbonate.
Carbonate varies in color from white (10YR 8/2) to
reddish yellow (5YR 6/8) to very pale brown (10YR 7/3).
The reddish yellow colored sediment is probably
phosphatized. Two manganese encrusted and
phosphatized mollusk fragments are identifiable. Other
grains not discernable. 15-50 cm: White (10YR 8/2)
PELOID GASTROPOD WACKESTONE. Skeletal
components include many to few gastropods, especially
Nereneids; few peloids; few to rare highly altered
bioclasts (mollusk fragments ?), especially one 3
cm-long by 0.4 cm-wide mollusk fragment at 35-44 cm.
Porosity is variable and ranges from 3%—12%. Porosity
is moldic and is best developed atter gastropods, Calcite
cement is very rare (PB3C ?).

Drilling disturbance

Drilling pebbles: 0-15 em; 15-20 cm; 32-35 cm,
Rollers: 20-24 cm; 24-28 cm; 28-32 cm; 44-50 cm.
Cylinders: 35-44 e¢m.

878B-1R

1

8L8 TLIS



k7]
.m 10105 8/9 HAG 01 /8 HAOL
w
B a|dweg
o| ‘wnmisig
o
8 alnjonig @ XD
| weio}
w sabie @
I
ueid e
o_."_u_m_m_mm 184A1woBW "0 m,
aby auaoojsia|d Apes
uonoag -
J LJJrhhh—hhhhlﬂhhh
& THHHH 2222222233332z
£ HHHHH}S=======2=223333
ol 5 HHHAAHI22==33333=333333
T 5 HTHHHHE 2222222333333
o HHHHHt====32=2=22223=2===
[+5] L) 1 1 L)
S| 4PN b o ] <
...m.
[ J0j09 9/9 HAS OL €/L HAOL
~ a|dweg
o
~
NG Te| FAVAVAVAVAVAVAVAVAVAVAVAY
m ainpnig &
“LUBIO) =
0|  ebie] @ nouV
| welo} w| €
m uejd o
“OuUEu ol =
“O|ED T
aby o %
(s3]
uonoesg e o 5
e AT A A A TA A A At ]
) R A A ARt I ©)
o pod Hva.HvaHvaﬂv.m__._vnﬂv._ﬂv._ﬂv.nﬂv.“ﬂvﬁﬂvﬁﬂvﬁﬂ m
| 85 POOrRofRSRsRoRE] E
o & DA A A A AR A AR
H nuu_m. RIS e e e s ey s _m.v.
8 ___——._.. __._—__—d. 8
55| seren b | b | 5
m 100D £/8 HAOL
~| edweg
od
o
™~ -qumisig
|
o asmonng £y m@
r~[ "Weio o
A Emhm.ﬂ uendy Aues P
W weioy
S[__ueid o
(&) "ouuBU
0D g
aby uendy Apes
uonoesg -
& 000 0D D B D D DD D O DD D
Ee POOOOOOOONN0N0Nn0NGnann a0
mm 00D O 0 00 0 00 D OO (D (O (D D (DD
o & 5 (0 (D (D (D (B ED D (00 £0 (0 L0 (0 (5 (D (D (D (O (D (D
M DO OEOOEO0E0NOE0E 00000
8 LA L \—’ L e e ﬂ: Pl ﬂ!. S PP \’-\’ Ll .1!.—\’
5| et 0

SITE 878

879



088

SITE 878 HOLE C CORE 1R CORED 0.0-6.0 mbsf 8&78C-1R__1
P . c 2 @ DESCRIPTION
= = =
2 G{gphlc % |&| Stucture |2 | B S
= th. 18 [< 2| § 8 | MANGANESE NODULES and PELOID GASTROPOD
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T T T T @ 6/1 | 0-23 cm: Black (N2) MANGANESE NODULES with
T to | small patches of foraminifer limestone. This pelagic
T i e 1 5YR | limestone contains abundant molds of pelagic
o e e s 6/8 foraminifers. Sediment color varies from greenish gray
LT to (5G 6/1) to reddish yellow (5YR 6/8) to very pale brown
e s o 10YR | (10YR 7/3). Some of the sediments may be
I :J :: :3 :3 :_: = 7/3 phosphatized. Porosity is high, roughly 25% and mostly
Tl L WL L 8 solution enlarged moldic (especially after foraminifers).
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Al o WACKESTONE. Skeletal components include many
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Piece Number
Representation

Graphic
Orientation

cm

Shipboard Studies

Igneous Unit

0—

|
Limestone

13

14

15
16
17
18
19

21

23

24
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Unit 1

150—
CORE/SECTION

144-878A-78R-1
UNIT 1: CLINOPYROXENE-OLIVINE-PLAGIOCLASE BASALT

Pieces 12-25

CONTACTS: Continues into Section 78R-2.

PHENOCRYSTS: Visible in the interval 92-139 cm.

Plagioclase - 1%; 1-3 mm; Euhedral, clear prisms which appear to be resh.
Olivine - 3%; 0.2-0.5 mm; Altered to dusky green (5G 3/2) clay.
Clinopyroxene - 5%; 0.5 mm; Prisms altered to dusky green (5G 3/2) clay.

GROUNDMASS: Microcrystalline.

VESICLES: <5%; 3—10 mm; Round; Interval 92—139 cm; Filled with white (N9) to pale green (5G 7/2) clay.

COLOR: 43-55 cm, colors are grayish orange (10YR 7/4), pale yellowish brown (10YR 6/2), and yellowish
gray (5Y 7/2). 55-92 cm, dusky yellow green (5GY 3/2) to greenish black (5GY 2/1) (see comments).

STRUCTURE: Massive.

ALTERATION: Interval 43-55 cm is pervasively altered as indicated by the small scale mix of colors in the
interval. 55-92 cm, less altered (harder; colors closer to fresh basalt hues). 92-139 cm, relatively
fresh.

VEINS/FRACTURES: 1%~5%; <0.5 mm; Irregular calcite veinlets. At 75 cm, there is a 7 mm wide vein of
bright green (no appropriate Munsell color) clay. 43-55 cm, fractures are pervasive, without
orientation, and are lined with brightly colored clays.

ADDITIONAL COMMENTS: Color (continued): 43-55 cm), there are <0.5 mm, anastomozing,
subhorizontal, dusky red (SR 3/4) bands. 55-92 cm, there are brown or reddish brown (7.5YR 5/4 and
2.5YR 4/4) edges. 92—-139 cm, dark gray (N4).
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SITE 878

144-878A-78R-2
UNIT 1: CLINOPYROXENE-OLIVINE-PLAGIOCLASE BASALT (continued)
Pieces 1-3

CONTACTS: Continues from Section 78R-1.

PHENOCRYSTS:
Plagioclase - 1%; 1-3 mm; Euhedral, clear prisms which appear to be fresh.
Olivine - 3%; 0.2-0.5 mm; Altered to dusky green (5G 3/2) clay.
Clinopyroxene - 5%; 0.5 mm; Prisms altered to dusky green (5G 3/2) clay.

GROUNDMASS: Microcrystalline.

VESICLES: <5%; 3-10 mm; Round; Filled with white (N9) to pale green (5G 7/2) clay.

COLOR: Dark gray (N4).

STRUCTURE: Massive.

ALTERATION: Clay and calcite additions in veins and vesicles. Presumably there has been some
groundmass replacement by clays.

VEINS/FRACTURES: 1%-5%: <0.5 mm; Irreqular calcite veinlets. 48-51 cm, there is a 3-5 mm wide,
greenish gray (5G 6/1) clay-filled vein. 76—80 cm, there are complex, en echelon and branching

calcite veins, 0.25-3 mm, associated with moderate green (5G 5/6) and dusky red (5R 3/4) clays.

ADDITIONAL COMMENTS: None.

»w  Calcite veins
& Other veins
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144-878A-79R-1
UNIT 2: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT

Pieces 1-13

CONTACTS: Continues into Section 79R-2.
PHENOCRYSTS: Not easily visible above 98 cm, because of alteration.
Plagioclase - <1%; 0.5-4 mm; Clear, unaltered prisms.
Qlivine - 5%—15%; 0.2-1 mm; Euhedral to subhedral, iddingsitized in the oxidized alteration zones,
and replaced by dusky green (5G 3/2) clay elsewhere.
Clinopyroxene - <5%; 0.5—1 mm; Prisms. Replaced by dusky green (5G 3/2) clay.

GROUNDMASS: Microcrystalline.

VESICLES: 31-98 cm, vesicles are irregular, 0.5-3 mm, vary in abundance from 10%—-50%, commonly
40%, and are filled with white (N9) clay. 98-143 cm, vesicles are 0.2-2 mm, irregular, 5%—20%, and
most are filled with white (N9) clay; the rest are filled with dusky green (5G 3/2) clay.

COLOR: 0-31 cm, dusky red (5R 3/4) to blackish red (5R 2/2). 31-98 cm, grades from dusky red (5R 3/4)
to medium gray (N5) downhole. 98—143 cm, medium gray (N5) to light gray (N7).

STRUCTURE: None.

ALTERATION: 0-31 cm, is friable, indicating extensive clay development. Grades into less altered
material downhole.

VEINS/FRACTURES: Irregular, randomly oriented fractures spaced every 5-10 cm.

ADDITIONAL COMMENTS: 98-143 cm, there are occasional moderate brown (SYR 4/4), iron-stained,
0.5-1 cm wide bands.

~- Calcite
<2+ Vesicles
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SITE 878

144-878A-79R-2
UNIT 2: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1—4

CONTACTS: Continues from Section 79R-1 and into Section 79R-3.
PHENOCRYSTS:
Plagioclase - <1%; 0.5-4 mm; Clear, unaltered prisms.
Olivine - 5%—15%; 0.2—1 mm; Euhedral to subhedral, iddingsitized in the oxidized alteration zones,
and replaced by dusky green (5G 3/2) clay elsewhere.
Clinopyroxene - <5%; 0.5-1 mm; Prisms. Replaced by dusky green (5G 3/2) clay.
GROUNDMASS: Microcrystalline.
VESICLES: Intervals 24-35 cm and 44—49 cm are regions of 40%-50% irregular vesicles (with calcite
veining). Vesicles are 0.5-2 mm and filled with white (N9} clay.
COLOR: Medium gray (N5) to light gray (N7).
STRUCTURE: None.

ALTERATION: 20%—25% of the section is 0.5-1 cm wide, moderate brown (SYR 4/4) iron-stained bands.

Unit appears to have significant clay development.

VEINS/FRACTURES: <2 mm; Calcite-filled veins concentrated where there are abundances of vesicles.
Irregular, randomly oriented fractures spaced every 5-10 cm.

ADDITIONAL COMMENTS: Iron-stained bands are parallel to, but commonly 1—2 cm away from, the
subhorizontal fractures.
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144-878A-79R-3
UNIT 2: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1-4

CONTACTS: Continues from Section 79R-2 and into Section 79R-4.

PHENOCRYSTS:
Plagioclase - <1%; 0.5-4 mm; Clear, unaltered prisms.
Olivine - 5%—15%; 0.2-1 mm; Euhedral to subhedral, iddingsitized in the oxidized alteration zones,
and replaced by dusky green (5G 3/2) clay elsewhere.
Clinopyroxene - <5%; 0.5-1 mm); Prisms. Replaced by dusky green (5G 3/2) clay.

GROUNDMASS: Microcrystalline.

VESICLES: None.

COLOR: Medium gray (N5) to light gray (N7).

STRUCTURE: None.

ALTERATION: 20%—25% of the section is 0.5-1 cm wide, moderate brown (5YR 4/4) iron-stained bands.
Unit appears to have significant clay development.

VEINS/FRACTURES: <2 mm; Dark yellowish green (10GY 4/4) and dusky red (5R 3/4) clay-filled veins at
13 cm, 29 cm, 36-60 cm, 108-111 cm, and 124-130 cm.

ADDITIONAL COMMENTS: Iron-stained bands are parallel to, but commonly 1-2 cm away from, the
subhorizontal fractures.



SITE 878

144-878A-79R-4
UNIT 2: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1-3

Piece Number
Shipboard Studies

oSSR N T T A Fetvnen

Orientation
Igneous Unit

CONTACTS: Continues from Section 79R-3.
PHENOCRYSTS:
Plagioclase - <1%; 0.5-4 mm; Clear, unaltered prisms.
Olivine - 5%—15%:; 0.2—1 mm; Euhedral to subhedral, iddingsitized in the oxidized alteration zones,
and replaced by dusky green (5G 3/2) clay elsewhere.
Clinopyroxene - <5%; 0.5-1 mm; Prisms, replaced by dusky green (5G 3/2) clay.
GROUNDMASS: Microcrystalline.
VESICLES: None.
COLOR: Medium gray (N5) to light gray (N7).
STRUCTURE: None.
ALTERATION: 20%—25% of the section is 0.51 cm wide, moderate brown (5YR 4/4) iron-stained bands.
Unit appears to have significant clay development.
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: Iron-stained bands are parallel to, but commonly 1-2 cm away from, the
A subhorizontal fractures.

cm
0—

.
R

Unit 2

A  UNIT 3: BASALT BRECCIA

Pieces 4-6

CONTACTS: Continues into Section 79R-5.

A PHENOCRYSTS:

Olivine - 10%; 1-2 mm; Subhedral iddingsite pseudomorphs after olivine are found in the larger
clasts.

Plagioclase - 1%~3%; <2 mm; Needles seen in Pieces 5 and 6. Appear to be altered to clay. Weak
parallel alignment.

GROUNDMASS: Clasts are aphanitic, 0.5-6 cm, and subangular. The matrix is comprised of sand-sized
volcanogenic grains and (authigenic?) clay.

VESICLES: 51-68 cm, irregular, 0.5-3 mm, 5%—15%, some are empty, the rest are lined with a white (N9)
clay or zeolite. 68-90 cm, irregular, 1-4 mm, filled with white (N9) and light bluish gray (SB 7/1) clays
or zeolites.

COLOR: Clasts: 51-68 cm, very dusky red (10R 2/2); 68-90 cm, medium bluish gray (5B 5/1).

STRUCTURE: Breccia.

ALTERATION: Oxidation in the upper portion. Unit is soft and has clearly undergone extensive clay
development, especially in the matrix.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Pieces 5 and 6 seem to be isolated clasts of the breccia which were cleaned
free of matrix by the drilling process.

Unit 3
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144-878A-79R-5
UNIT 3: BASALT BRECCIA (continued)

Pieces 1-4, upper part of 5

CONTACTS: Continues from Section 79R-4. Sharp contact, at 70 cm, with Unit 4.

PHENOCRYSTS:
Olivine - 3%~10%; 1-3 mm); Subhedral iddingsite pseudomorphs after olivine are found in the larger
clasts.

GROUNDMASS: Clasts are aphanitic, 0.5-6 cm, and subangular. The matrix is comprised of sand-sized
volcanogenic grains and (authigenic?) clay.

VESICLES: 0-40%; 0.5-4 mm; Irregular; Variable distribution clast-to-clast; Filled with white (N9) and light
bluish gray (5B 7/1) clays or zeolites.

COLOR: Clasts: black (N1), dark gray (N3), very dark red (5R 2/6), and very dusky red (10R 2/2).

STRUCTURE: Breccia.

ALTERATION: Unit is soft and has clearly undergone extensive clay development, especially in the matrix.
48-70 cm, the material is claystone with relict texture.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.

UNIT 4: LITHIC TUFF

Piece 5, lower portion

CONTACTS: Sharp contact, at 70 cm, with Unit 3. Continues into Section 79R-CC.

PHENOCRYSTS: Broken (and now altered) olivines and clinopyroxenes form some of the clasts and are in
some of the lithic clasts.

GROUNDMASS: Clasts are 0.2-0.6 cm (granule-sized), subangular to subrounded, and made of basalt or
olivine and clinopyroxene crystals. Matrix is made of clay.

VESICLES: None.

COLOR: Clasts: grayish orange (10YR 7/4), moderate yellowish brown (10YR 5/4), and pale red (10R 6/2).
Matrix is dark reddish brown (10R 3/4).

STRUCTURE: Tuff with a few large, 2-3 cm, clasts of dense, dark reddish brown (10R 3/4) clay. Appears
to be a tuffaceous “matrix” around some clasts of unknown origin.

ALTERATION: Crystals, lithic clasts, and matrix are all oxidized and very soft, implying extensive clay
development.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.
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SITE 878

144-878A-79R-CC
UNIT 4: LITHIC TUFF (continued)

Piece 1

CONTACTS: Continues from Section 79R-5 and into Section 80R-1.

PHENOCRYSTS: Broken (and now altered) olivines and clinopyroxenes form some of the clasts and are in
some of the lithic clasts.

GROUNDMASS: Clasts are 0.2-0.6 cm (granule-sized), subangular to subrounded, and made of basalt or
olivine and clinopyroxene crystals. Matrix is made of clay.

VESICLES: None.

COLOR: Clasts: grayish orange (10YR 7/4), moderate yellowish brown (10YR 5/4), and pale red (10R 6/2).
Matrix is dark reddish brown (10R 3/4).

STRUCTURE: Tuff with a few large, 2-3 cm, clasts of dense, dark reddish brown (10R 3/4) clay. Appears
to be a tuffaceous “matrix" around some clasts of unknown origin.

ALTERATION: Crystals, lithic clasts, and matrix are all oxidized and very soft, implying extensive clay
development.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.
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144-878A-80R-1
UNIT 4: LITHIC TUFF (continued)

Pieces 1-13

CONTACTS: Continues from Section 79R-5 and Section 79R-CC.

PHENOCRYSTS: Broken (and now altered) olivines and clinopyroxenes form some of the clasts and are in
some of the lithic clasts.

GROUNDMASS: Clasts are 0.2-0.6 cm (granule-sized), subangular to subrounded, and made of basalt or
olivine and clinopyroxene crystals. Matrix is made of clay.

VESICLES: None.

COLOR: Clasts: grayish orange (10YR 7/4), moderate yellowish brown (10YR 5/4), and pale red (10R 6/2).
Matrix is dark reddish brown (10R 3/4).

STRUCTURE: Tuff with a few large, 2-3 cm, clasts of dense, dark reddish brown (10R 3/4) clay. Appears
to be a tuffaceous "matrix” around some clasts of unknown origin.

ALTERATION: Crystals, lithic clasts, and matrix are all oxidized and very soft, implying extensive clay
development.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Piece 8 is very dusky red (10R 2/2) and may be part of a single large clay
clast from within the lithic tuff conglomerate.

UNIT 5: VOLCANOGENIC SANDSTONE

Pieces 14-19

CONTACTS: None.

PHENOCRYSTS: None.

GROUNDMASS: Visible grains are concentrated in horizontal bands. Grain size increases downhole, from
0.5-1 mm grains to 1-4 mm granules which are clearly very altered, angular to subrounded, lithic
clasts. The matrix is abundant, clay-rich, and hard to identify. It is likely that much of the matrix has
been authigenically created by weathering of lithic grains.

VESICLES: None.

COLOR: Visible grains occur in a wide range of light colors; Matrix is very dusky red (10R 2/2).

STRUCTURE: Laminated sandstone.

ALTERATION: Oxidized and probable that many lithic grains have altered into clay matrix. Soft and friable.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Probably formed during subaerial weathering.

UNIT 6: OLIVINE BASALT

Piece 20

CONTACTS: Continues into Section 80R-2.

PHENOCRYSTS:

Olivine - 15%; 0.5-4 mm; Pseudomorphed by mixes of dusky green (5G 3/2), reddish yellow (7.5YR 7/8),
and white (N9) clays.

GROUNDMASS: Aphantic.

VESICLES: 20%; 1-10 mm; Round; Filled with calcite, white (NS) clay and dusky blue green (5BG 3/2)
clay.

COLOR: Medium gray (N5).

STRUCTURE: None.

ALTERATION: Minerals are pseudomorphed, vesicles are filled, and the texture of the matrix suggests
significant clay development.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.
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SITE 878

144-878A-80R-2
UNIT 6: OLIVINE BASALT (continued)

Piece 1

CONTACTS: Continues from Section 80R-1.

PHENOCRYSTS:
Olivine - 15%; 0.5-4 mm; Pseudomorphed by mixes of dusky green (5G 3/2), reddish yellow (7.5YR
7/8), and white (N9) clays.

GROUNDMASS: Aphantic.

VESICLES: 20%; 1—10 mm; Round; Filled with calcite, white (N9) clay and dusky blue green (5BG 3/2)
clay.

COLOR: Medium gray (N5).

STRUCTURE: None.

ALTERATION: Minerals are pseudomorphed, vesicles are filled, and the texture of the matrix suggests
significant clay development.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.

UNIT 7: BASALT BRECCIA

Pieces 2-13

CONTACTS: None.

PHENOCRYSTS: Only in the larger clasts.
Olivine - 15%; 1-2 mm; Euhedral to subhedral, iddingsitized.

GROUNDMASS: Clasts are aphanitic.

VESICLES: 5%—40%; 0.5-3 mm; Round; Variable distribution clast-to-clast; Some are empty, some are
lined with pale blue (5PB 7/2) clay, some are filled with very dusky red (10R 2/2) clay.

COLOR: Clasts: 7—42 cm, brownish black (5YR 2/1), 42-74 cm, medium bluish gray (5B 5/1).

STRUCTURE: Unit has been broken by drilling. Only a few pieces have matrix present, so clast sizes must
have been =6 cm on average. Matrix, where present, is very altered. The clasts fit together well, with
little matrix in between them.

ALTERATION: Some clay development in both clasts and matrix.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Piece 12 has calcite-filled vesicles.

UNIT 8: OLIVINE BASALT
Pieces 14-22

CONTACTS: Continues into Section 80R-3.

PHENOCRYSTS: Smaller, subhedral, and not so abundant in the flow-top breccia (74-90 em).
Olivine - 10%; 0.5-2 mm; Euhedral. Altered to iddingsite with lesser pale blue green (5BG 7/2) clay.

GROUNDMASS: 74-90 cm, poorly-sorted, subrounded, 0.1-3 cm clasts in a presumably clay-rich
volcanogenic matrix. 90-150 cm, microcrystalline.

VESICLES: 5%; 0.55 mm); Irregular; 90—150 cm, rarely up to 1 cmin

diameter, filled with white (N9) and/or pale blue green (5BG 7/2) clay.

COLOR: 74-90 cm, clasts are blackish red (5R 2/2); Matrix is light olivine gray (5Y 6/1). 90-150 cm, dark
gray (N3).

STRUCTURE: 74—90 cm, flow top breccia; 90-150 cm, massive.

ALTERATION: Minerals pseudomorphed, vesicle and vein fillings, and probable moderate clay develop-
ment in the groundmass.

VEINS/FRACTURES: <1%; <1 mm; Subhorizontal; Filled with calcite. 126-128 cm, there is a dense
network of 1-3 mm calcite veins replacing groundmass.

ADDITIONAL COMMENTS: Clear gradational contact from the flow-top breccia into the massive flow at 90
cm.

9, -
S8 Vesicles
M Calcite veins
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144-878A-80R-3
UNIT 8: OLIVINE BASALT (continued)

Pieces 1-14

CONTACTS: Continues from Section 80R-2 and into Section 80R-4.

PHENOCRYSTS:
Olivine - 10%; 0.5-2 mm; Euhedral. Altered to iddingsite with lesser pale blue green (5BG 7/2) clay.

GROUNDMASS: Microcrystaliine.

VESICLES: 5%; 0.5-5 mm:; Irregular; Filled with white (N9) and/or dusky blue green (5BG 3/2) clay. 73—
140 em, 10% very large (1—15 mm), subround vesicles mostly filled with the dusky blue green (5BG 3/
2) clay.

COLOR: Dark gray (N3).

STRUCTURE: Massive.

ALTERATION: Minerals pseudomorphed, vesicle and vein fillings, and probable moderate clay develop-
ment in the groundmass.

VEINS/FRACTURES: <1%:; 1-3 mm; Subhorizontal; Filled with calcite and dusky blue green (5BG 3/2)
clay.

ADDITIONAL COMMENTS: 53-83 cm, there is a network of fine, <2 mm, fractures filled with the dusky
blue green (5BG 3/2) clay which appear in most cases to initiate from a vesicle,
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SITE 878

144-878A-80R-4
UNIT 8: OLIVINE BASALT (continued)

Pieces 1-4

CONTACTS: Continues from Section 80R-3 and into Section 80R-5.

PHENOCRYSTS:
Olivine - 156%~20%; 0.5-2 mm; Euhedral crystal structures are well preserved. Altered to translucent
moderate olive brown (5Y 4/4) with iddingsite rims.

GROUNDMASS: Microcrystalline.

VESICLES: <1%—5%; 0.5-5 mm; Irregular; Filled with pale green (10G 6/2) clay and calcite.

COLOR: Dark gray (N3).

STRUCTURE: Massive.

ALTERATION: Minerals pseudomorphed, vesicle and vein fillings, and probable moderate clay develop-
ment in the groundmass.

VEINS/FRACTURES: <1%; 0.5-2 mm); Subhorizontal; Filled with calcite and pale green (10G 6/2) clay.
Fractures are few and subhorizontal.

ADDITIONAL COMMENTS: None.
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144-878A-80R-5
UNIT 8: OLIVINE BASALT (continued)

Pieces 1-4

CONTACTS: Continues from Section 80R-4 and into Section 80R-6.

PHENOCRYSTS:
Olivine - 20%; 0.5~-3 mm; Euhedral crystal structures are well preserved. Altered to translucent
moderate olive brown (5Y 4/4) with iddingsite rims. Larger crystals are commonly embayed. There are
occasional glomerocrysts.

GROUNDMASS: Microcrystaliine.

VESICLES: <1%—5%:; 0.5-5 mm; Irregular; Filled with pale green (10G 6/2) clay and calcite.

COLOR: Dark gray (N3).

STRUCTURE: Massive.

ALTERATION: Minerals pseudomarphed, vesicle and vein filings, and probable moderate clay develop-
ment in the groundmass.

VEINS/FRACTURES: <1%; 0.5-2 mm); Subhorizontal; Filled with calcite and pale green (10G 6/2) clay.
Fractures are few and subhorizontal.

ADDITIONAL COMMENTS: None.

Tz Clay filled vein
a Large vesicles
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SITE 878

144-878A-80R-6
UNIT 8: OLIVINE BASALT (continued)

Pieces 14

CONTACTS: Continues from Section 80R-5.

PHENOCRYSTS:
Olivine - 20%; 0.5-3 mm; Euhedral crystal structures are well preserved. Altered to translucent
moderate olive brown (5Y 4/4) with iddingsite rims. Larger crystals are commonly embayed. There are
occasional glomerocrysts.
Plagioclase - <1%; 0.2-0.5 mm; Stubby prisms. Clear and unaltered, to partially replaced by white
(N9) clay.

GROUNDMASS: Microcrystalline.

VESICLES: <1%-5%; 0.5-5 mm;, Irregular; Filled with pale green (10G 6/2) clay and calcite.

COLOR: Dark gray (N3).

STRUCTURE: Massive.

ALTERATION: Minerals pseudomorphed, vesicle and vein fillings, and probable moderate clay develop-
ment in the groundmass.

VEINS/FRACTURES: <1%; 0.5-2 mm; Subhorizontal; Filled with calcite and pale green (10G 6/2) clay.
Fractures are few and subhorizontal.

ADDITIONAL COMMENTS: Best samples for geochemical studies are Pieces 3 and 4.

<> Large vesicles
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144-878A-81R-1
UNIT 9: VITRIC TUFF

Piece 1

CONTACTS: None.

PHENOCRYSTS: None visible in the altered clasts.

GROUNDMASS: Elongate, 3 mm X 5 mm, vesicular clasts in a finer, no longer identifiable, matrix.

VESICLES: Tiny ones present in the clasts.

COLOR: Mottled grayish orange (10YR 7/4) and dusky red (5R 3/4).

STRUCTURE: Clast-supported vitric tuff.

ALTERATION: Very soft; largely weathered to claystone which retains relict texture.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Possibly downhole rubble from Unit 4, but details of texture are different and
the sample is much more friable.

UNIT 10: OLIVINE BASALT

Pieces 2-4

CONTACTS: Continues into Section 81R-2.

PHENOCRYSTS:
Olivine - 15%; 0.5-2 mm; Euhedral. Altered to translucent grayish olive (10Y 4/2) clay with iddingsite
rims.

GROUNDMASS: Microcrystalline.

VESICLES: <1%; 1—5 mm; Round to irregular; Filled with calcite and minor grayish green (5G 5/2) clay.

COLOR: Dark gray (N3). Mottled in the interval 80-120 cm, where finely dispersed iron staining is visible
with a microscope.

STRUCTURE: Massive.

ALTERATION: Olivines are pseudomorphed, vesicles are filled, and the texture of the groundmass
suggests moderate clay replacement.

VEINS/FRACTURES: At 84-85 cm, there is a 2 mm wide, calcite-filled vein.

ADDITIONAL COMMENTS: Identical to Unit 8. Assuming that Piece 1 (Unit 9) fell down the hole, it is likely
that Unit 8 and 10 are the same flow.

©  Large vesicles
v Calcite veins
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SITE 878

144-878A-81R-2
UNIT 10: OLIVINE BASALT (continued)
Pieces 1-2

CONTACTS: Continues from Section 81R-1 and into Section 81R-3.

PHENOCRYSTS:
Olivine - 15%; 0.5-2 mm; Euhedral. Altered to translucent grayish olive (10Y 4/2) clay with iddingsite
rims.

GROUNDMASS: Microcrystalline.

VESICLES: <1%; 0.5-5 mm; Irregular; Filled with calcite.

COLOR: 0-90 cm, matrix is mottled medium dark gray (N4) and very dusky red (10R 2/2), reflecting finely
dispersed iron-staining.

STRUCTURE: Massive.

ALTERATION: Olivines are pseudomorphed, vesicles are filled, and the texture of the groundmass
suggests moderate clay replacement.

VEINS/FRACTURES: <1%; 0.5-1 mm; Filled with calcite.

ADDITIONAL COMMENTS: Identical to Unit 8. Assuming that Piece 1 (Unit 9) fell down the hole, it is likely
that Unit 8 and 10 are the same flow.

-~ Calcite veins
g Large vesicles
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3 o £ R 2
S £8 £ 38 3 Pieces 1, most of 2
§ 8 2 2 ¢
cm &g oo O »w =2 CONTACTS: Continues from Section 81R-2. Sharp contact with Unit 11 at 103 cm.

0— PHENOCRYSTS:

1 ( A Olivine - 15%—20%; 0.5-2 mm; Euhedral. Altered to translucent grayish olive (10Y 4/2) clay with
2 iddingsite rims. This grades to progressively more iddingsite until 74 cm, after which there is complete
"g replacement by iddingsite.
GROUNDMASS: Microcrystalline.
= VESICLES: <1%; 0.5-5 mm; Irregular; Filled with calcite.
COLOR: 0-74 cm, medium dark gray (N4); 74-103 cm, light brownish gray (10YR 6/2).
STRUCTURE: Massive.
ALTERATION: Olivines are pseudomorphed, vesicles are filled, and the texture of the groundmass
| suggests moderate clay replacement. Color indicates that 74—103 cm is more altered than the rest of
the Unit.
VEINS/FRACTURES: <1%,; 0.5-1 mm; Filled with calcite.
N ADDITIONAL COMMENTS: Identical to Unit 8, Assuming that Piece 1 (Unit 9) fell down the hole, it is likely
that Unit 8 and 10 are the same flow.
UNIT 11: OLIVINE BASALT
b Pieces Bottom of 2, 3-10
o
b CONTACTS: Sharp contact with Unit 10 at 103 em. Continues into Section 81R-4.
‘c PHENOCRYSTS: Not present in the flow-top breccia (103-114 cm).
50— = Olivine - 20%; 0.5-2 mm; Euhedral. Completely altered to dark reddish brown (2.5YR 3/4) clay.
GROUNDMASS: 103—114 cm, subrounded basalt clasts, 1—15 mm, aphyric. 114—149 ¢m, microcrystalline.
VESICLES: 40%; 1-15 mm; Irregular; Interconnected; Partially to completely filled by white (NS) clay.
COLOR: Clasts are blackish red (5R 2/2), dusky red (5R 3/4) and grayish red (10R 4/2). Massive basalt is
al mottled very dusky red (10R 2/2) and grayish red (10R 4/2).
STRUCTURE: 103-114 cm, flow-top breccia; 114-149 cm, massive.
ALTERATION: Olivines are pseudomorphed, vesicles are partially filled, and the texture of the groundmass
suggests moderate clay replacement.
VEINS/FRACTURES: None.
— ADDITIONAL COMMENTS: Naone,
] - =~ Calcite veins
o A <@ Large vesicles
T Irregular vesicles
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SITE 878

144-878A-81R-4
UNIT 11: OLIVINE BASALT (continued)

Pieces 1-12

CONTACTS: Continues from Section 81R-3 and into Section 81R-5.

PHENOCRYSTS:

Olivine - 15%; 0.5-3 mm; Euhedral. 015 cm, completely altered to dark reddish brown (2.5YR 3/4)
clay. 15-137 cm, altered 1o translucent, light to moderate olive brown (5Y 5/6—4/4) clay with iddingsite
rims.

Clinopyroxene - <<1%; 1-2 mm; Below 15 cm there are equant, subhedral grains.

GROUNDMASS: Microcrystalline.

VESICLES: 0-15 c¢m, 40%, 1-15 mm in diameter, interconnected, partially to completely filled by white
(N9) clay. 15-50 cm, 10%, 2—-20 mm in diameter, rounded to irregular shapes, sometimes horizontally
elongate, filled with calcite and lesser amounts of grayish green (5G 5/2) clay. Below 50 cm, the
vesicles become sparse (1%—2%).

COLOR: 0-15 cm, mottled very dusky red (10R 2/2) and grayish red (10R 4/2). 15-137 cm, weak red
(2.5YR 5/2).

STRUCTURE: Massive.

ALTERATION: Olivines are pseudomorphed, vesicles are filled, and the texture of the groundmass
suggests moderate clay replacement.

VEINS/FRACTURES: <1%; <1 mm; Filled with calcite and lesser amounts of grayish green (5G 5/2) clay.

ADDITIONAL COMMENTS: None.

== Calcite veins
== Large vesicles
S Irregular vesicles
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144-878A-81R-5
UNIT 11: OLIVINE BASALT (continued)

Pieces 1-11

CONTACTS: Continues from Section 81R-4.

PHENOCRYSTS:

Olivine - 15%; 0.5-3 mm; Euhedral. Predominately replaced by iddingsite.
Clinopyroxene - <<1%; 1-2 mm; Below 15 cm there are equant, subhedral grains.

GROUNDMASS: Microcrystalline.

VESICLES: 0-100 cm, <<1%, 1-10 mm in diameter, irregular, filled with calcite and grayish green (5G 5/2)
clay. 100-133 cm, increase downhole from 1%~30% and from <1 mm to 3-5 mm, irregular, filled with
calcite and grayish green (5G 5/2) clay. 135-149 cm, 20%, 2-15 mm, round, calcite-filled.

COLOR: 0—-100 cm, medium gray (N4); 100—149 cm, weak red (2.5YR 5/2).

STRUCTURE: Massive.

ALTERATION: Olivines are pseudomorphed, vesicles are filled, and the texture of the groundmass
suggests moderate clay replacement.

VEINS/FRACTURES: 87-90 cm, meshwork of fine veins and irregular patches of grayish green (5G 5/2)
clay and minor calcite replacing 40% of the basalt. 109-110 cm, edge of similar area where most of
the material was not recovered.

ADDITIONAL COMMENTS: None.

“*~ Calcite veins
©= Vesicles
®¢ lrregular patchy veining
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o £ & = UNIT 12: BASALT BRECCIA
© » E
E & § B S
Z 9 s 3 @ i =,
= «3@ g g8 3 Pieces 1-18
s £ £ £ 2
cm a 0o O w =2 CONTACTS: Continues into Section 82R-2.
0— PHENOCRYSTS: Phenocrysts in the clasts.
VN Olivine - <3%; 0.5-2 mm; Euhedral, pseudomorphed by iddingsite,
GROUNDMASS: Clasts are subround, 5 mm to =5 cm, and aphanitic. Matrix is comprised of <1-5 mm,
2 D subangular to subround, vesicular basalt grains.
3 VESICLES: 20%—40%; <1-3 mm); Irregular; Variable abundances clast-to-clast; Interconnected and filled
= - with white (N9) clay and calcite.
4 LY COLOR: Clasts are dark reddish gray (10R 4/1) to dusky red (10R 3/4).
STRUCTURE: Breccia.
ALTERATION: Clasts are oxidized and highly altered; olivines are pseudomorphed, and the matrix has
ds T interstitial white (N9} clay or zeolite and calcite.
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: None.
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144-878A-82R-2
UNIT 12: BASALT BRECCIA (continued)

Pieces 1-8

CONTACTS: Continues from Section 82R-1.

PHENOCRYSTS: Phenocrysts in the clasts.
Olivine - <3%; 0.5-2 mm; Euhedral, pseudomorphed by iddingsite.

GROUNDMASS: Clasts are subround, 5 mm to »5 cm, and aphanitic. Matrix is comprised of <1-5 mm,
subangular to subround, vesicular basalt grains.

VESICLES: 20%—40%; <1-3 mm; Irregular; Variable abundances clast-to-clast; Interconnected and filled
with white (N9) clay and calcite. 0-55 cm, the vesicularity of the large clasts is about 50%.

COLOR: Clasts are dark reddish gray (10R 4/1) to dusky red (10R 3/4).

STRUCTURE: Braccia.

ALTERATION: Clasts are oxidized and highly altered; olivines are pseudomorphed, and the matrix has
interstitial white (N9) clay or zeolite and calcite.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: 68-95 cm, there is a single basalt clast with 19%—2%, elongate (1-2 mm X 5-
10 mm) vesicles, and 15%, 0.5-2 mm, euhedral, pseudomorphed by iddingsite, olivine grains. The
matrix is microcrystalline and reddish gray (10R 5/1).
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SITE 878

144-878A-83R-1
UNIT 13: OLIVINE BASALT

Pieces 1-2

CONTACTS: Continues into Section 83R-2.

PHENOQOCRYSTS: Unit is too altered to clearly distinguish phenocryst abundances.
Olivine - ?; 0.5-2 mm); Pseudomorphed by iddingsite.

GROUNDMASS: Microcrystalline.

VESICLES: None.

COLOR: Medium gray (N4) with 5 mm, circular patches of grayish black (N2).

STRUCTURE: None.

ALTERATION: Unit is friable, highly fractured, and soft, suggesting that it has been mostly or completely
replaced by clay.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: 110-127 cm, there are slickensides on two surfaces, one irregular and nearly
vertical, the other dipping 60 degrees.

903



SITE 878

904

w
o
g 8 3
= n =
E £ § e S
» 2
2 28 £ 8 %
g &§a © o @
— k] = = =
cm o O o »n O
0— (_’\
50— I T
S 0
,"é‘
1 =}
] i/’:
100 — j?
Py
Dna
H4 2|0
Q
150 — %
CORE/SECTION

144-878A-83R-2
UNIT 13: OLIVINE BASALT (continued)

Pieces 1-2

CONTACTS: Continues from Section 83R-1 and into Section 83R-3.

PHENOCRYSTS: Unit is too altered to clearly distinguish phenocryst abundances.
Olivine - ?; 0.5-2 mm; Pseudomorphed by iddingsite.

GROUNDMASS: Microcrystalline.

VESICLES: 10%-20%; 3—10 mm; Round; 56—-85 cm only; Filled with very pale orange (10YR 8/2) clay.

COLOR: Medium gray (N4} with 5 mm, circular patches of grayish black (N2).

STRUCTURE: None.

ALTERATION: Unit is friable, highly fractured, and soft, suggesting that it has been mostly or completely
replaced by clay.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: 128-150 cm the core has been fragmented by drilling. There are abundant
slickenside surfaces.
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SITE 878

144-878A-83R-3
UNIT 13: OLIVINE BASALT (continued)

Pieces 1-7

CONTACTS: Continues from Section 83R-2 and into Section 83R-4,

PHENOCRYSTS: Unit is too altered to clearly distinguish phenocryst abundances and sizes.
Olivine - 7; 0.5-2 mm; Pseudomorphed by iddingsite.

GROUNDMASS: Microcrystalline.

VESICLES: None.

COLOR: Medium gray (N4) with 5 mm, circular patches of grayish black (N2).

STRUCTURE: None.

ALTERATION: Unit is friable, highly fractured, and soft, suggesting that it is been mostly or completely
replaced by clay.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.
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144-878A-83R-4
UNIT 13: OLIVINE BASALT (continued)
Pieces 1-3

CONTACTS: Continues from Section 83R-3.

PHENOCRYSTS: Unitis too altered to clearly distinguish phenocryst abundances and sizes.
Olivine - 7; 0.5-2 mm; Pseudomorphed by iddingsite.

GROUNDMASS: Microcrystalline.

VESICLES: Mone.

COLOR: Medium gray (N4) with 5 mm, circular patches of grayish black (N2).

STRUCTURE: Mone.

ALTERATION: Unit is friable, highly fractured, and soft, suggesting that it is been mostly or completely
replaced by clay.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.
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SITE 878

144-878A-84R-1
UNIT 14: OLIVINE BASALT

Pieces 1-2

CONTACTS: None.
PHENOCRYSTS:
Olivine - 15%; 0.2-1 mm; Euhedral diamonds and elongate prisms, iddingsitized.
GROUNDMASS: Micracrystalline.
VESICLES: 1%, 1-2 X 5 mm; Elongate; Filled by calcite and a translucent, pale blue green (5BG 7/2) clay.
COLOR: Medium gray (N4} to dark reddish gray (10R 4/1).
STRUCTURE: None.
ALTERATION: Phenocrysts pseudomorphed by clays, vesicles filled, and the groundmass is quite soft,
suggesting extensive clay development.
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: None.

UNIT 15: OLIVINE-CLINOPYROXENE BASALT

Pieces 3-14

CONTACTS: Continues into Section 84R-2.

PHENOCRYSTS: Randomly oriented plagioclase needles, 0.1-0.2 mm long, are visible in places.
Clinopyroxene - <5%; 0.1-0.5 mm; Subhedral prisms, completely replaced by dusky green (5G 3/2)
clay.

Olivine - 20%; 0.2-0.5 mm; Equant, angular, broken grains altered to translucent light olive brown (5Y
5/6) clay and varying amounts of iddingsite.

GROUNDMASS: 19-32 c¢m, aphyric, vesicular, 1-5 cm in diameter, basalt clasts in a dense clay matrix.
32-146 cm, microcrystalline.

VESICLES: 15%; <1-5 mm; Round to irregular; Filled by grayish green (5G 5/2) clay and lesser calcite.

COLOR: 19-32 cm, clasts are very dark gray (N3) to medium dark gray (N5) in a dusky red (2.5YR 3/2)
matrix. 32—146 cm, grades from reddish gray (10R 5/1) to medium gray (N4) downhole.

STRUCTURE: 19-32 cm, flow-top breccia; 32-146 cm, massive.

ALTERATION: Flow-top breccia is oxidized and much of its clay matrix is probably authigenic. Phenocrysts
are pseudomorphed, vesicles are filled, and an unknown amount of groundmass has been replaced
by clay.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.

= Large vesicles
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144-878A-84R-2
UNIT 15: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-7

CONTACTS: Continues fromn Section 84R-1 and into Section 84R-3.

PHENOCRYSTS: Randomly oriented plagioclase needles, 0.1-0.2 mm long, are visible in places.
Clinopyroxene - <5%; 0.1-0.5 mm; Subhedral prisms, completely replaced by dusky green (5G 3/2)
clay.

Olivine - 20%; 0.2-0.5 mm; Equant, angular, broken grains altered to translucent light olive brown (5Y
5/6) clay and varying amounts of iddingsite.

GROUNDMASS: Microcrystalline.

VESICLES: 0-93 cm, vesicles are 10%, 1—-2 X 5 mm, elongate, round to irregular. 93—144 cm, there are
sparse, <1%, large vesicles as previous, and 1%—2%, 0.1-0.2 mm, round vesicles filled with grayish
green (5G 5/2) and bright red (no appropriate Munsell color) clays.

COLOR: Medium gray (N4).

STRUCTURE: Massive.

ALTERATION: 93—144 cm, matrix contains 10%, dusky green (5G 3/2) clay along narrow fractures and in
irreqular patches. This unit is more altered than its matrix color suggests.

VEINS/FRACTURES: 1-3 mm; Subhorizontal; At 42 cm, 67 cm, 91-107 cm, 114 cm, and 130 cm, filled by
grayish green (5G 5/2) clay and lesser calcite.

ADDITIONAL COMMENTS: None.

T Clay filled veins
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SITE 878

144-878A-84R-3
UNIT 15: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-9

CONTACTS: Continues from Section 84R-2 and into Section 84R-4.

PHENOCRYSTS: Randomly oriented plagioclase needles, 0.1-0.2 mm long, are visible in places.
Clinopyroxene - 1%; 0.1-0.2 mm; Subhedral prisms, completely replaced by dusky green (5G 3/2)
clay above 90 cm, but fresh below.

Olivine - 20%; 0.2-0.5 mm; Equant, angular, broken grains altered to translucent light olive brown (5Y
5/6) clay and varying amounts of iddingsite. However, below 90 cm, olivine is less abundant (10%)
and fresh except near fractures.

GROUNDMASS: Microcrystalline.

VESICLES: 0-90 cm, there are sparse, <1%, <1-5 mm in diameter, vesicles filled with grayish green (5G
5/2) clay and lesser calcite and 1%—2%, 0.1-0.2 mm, round vesicles filled with grayish green (5G 5/2)
and bright red (no appropriate Munsell color) clays. 90-145 cm, 3%—5%, 0.1-1 mm, round vesicles
filled with light greenish gray (5G 8/1) clay and lesser calcite.

COLOR: Medium gray {N4).

STRUCTURE: Massive.

ALTERATION: 0—-90 cm, matrix contains 10%, dusky green (5G 3/2) clay along narrow fractures and in
irregular patches. 90-145 cm, the basalt may be less altered.

VEINS/FRACTURES: 1-3 mm; Subhorizontal; Filled by grayish green (5G 5/2) clay and lesser calcite.

ADDITIONAL COMMENTS: None.
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144-878A-84R-4
UNIT 15: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-5

CONTACTS: Continues from Section 84R-3 and into Section 84R-5.

PHENOCRYSTS: Randomly oriented plagioclase needles, 0.1-0.2 mm long, are visible in places.
Clinopyroxene - 1%; 0.1-0.2 mm; Subhedral prisms. 40-94 cm and 128-150 cm, completely replaced
by dusky green (5G 3/2) clay. 0-37 cm and 94-128 cm, unaltered.

Olivine - 15%; 0.2-0.5 mm; Equant, angular, broken grains. 40-94 cm and 128-150 cm, altered to
translucent light olive brown (5Y 5/6) clay and varying amounts of iddingsite. 0~37 cm and 94-128
cm), olivine is less abundant (10%) and fresh except near fractures.

GROUNDMASS: Microcrystalline.

VESICLES: 3%—5%; 0.1—=1 mm; Round; Filled with light greenish gray (5G &/1) clay and lesser calcite.

COLOR: Medium gray (N4).

STRUCTURE: Massive.

ALTERATION: Downsection there is less alteration as evidenced by the unaltered minerals, but it is likely
that there is still significant clay development in the matrix.

VEINS/FRACTURES: 37—40 cm, vein fragments, 85-86 cm, 1 cm wide vein, 128-129, 6 mm wide vein.
These are filled with pale green (5G 7/2) clay and minor calcite.

ADDITIONAL COMMENTS: None.
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SITE 878

144-878A-84R-5
UNIT 15: OLIVINE-CLINOPYROXENE BASALT (continued)
Pieces 1-9

CONTACTS: Continues from Section 84R-4 and into Section 84R-6.

PHENOCRYSTS: Randomly oriented plagioclase needles, 0.1-0.2 mm long, are visible in places.
Clinopyroxene - 1%; 0.1-0.2 mm; Subhedral prisms. 0-96 cm and 106—142 cm, completely replaced
by dusky green (5G 3/2) ciay. 96106 cm, unaltered.

Olivine - 15%; 0.2-0.5 mm; Equant, angular, broken grains. 0-96 cm and 106—142 cm, altered to
translucent light olive brown (5Y 5/6) clay and varying amounts of iddingsite. 96—106 cm, olivine is
less abundant (10%) and fresh except near fractures.

GROUNDMASS: Microcrystalline.

VESICLES: 0-26 cm, vesicularity increase from <1% to 10% downsection. 26—65 cm, 20%—30%, irregular
and interconnecting, <0.5-3 mm, mostly empty, but filled with pale green (10G 6/2) clay above 28 cm
and in the interval 33-41 cm. 65-76 ¢m, abrupt transition to a region of 1-5 mm, round or subround
vesicles filled with pale green (10G 6/2) clay (calcite below 74 cm). 76—142 cm, vesicles are as in
Section 84R-4.

COLOR: Medium gray (N4).

STRUCTURE: Massive.

ALTERATION: Filled vesicles and pseudomorphed minerals suggest there is significant clay development
in the matrix.

VEINS/FRACTURES: 6 mm calcite vein at 80 cm.

ADDITIONAL COMMENTS: Midflow concentration of vesicles.

<o Regions of aboundant irregular vesicles
=  Large vesicles
~  Calcite veins
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144-878A-84R-6
UNIT 15: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-12

CONTACTS: Continues from Section 84R-5.

PHENOCRYSTS: Randomly oriented plagioclase needles, 0.1-0.2 mm long, are visible in places.
Clinopyroxene - 1%; 0.1-0.2 mm; Subhedral prisms, completely replaced by dusky green (5G 3/2)
clay.

Olivine - 20%; 0.2-0.5 mm; Equant, angular, broken grains, altered to translucent light olive brown
(5Y 5/6) clay and varying amounts of iddingsite.

GROUNDMASS: Microcrystalline.

VESICLES: 5%—15%; 0.5—15 mm; Round to irregular; Filled with pale green (5G 7/2) clay with lesser
calcite, except for interval 30-58 cm, where the vesicles are mostly empty.

COLOR: Dark reddish gray (10R 4/1).

STRUCTURE: Massive.

ALTERATION: Redder matrix color reflects more severe alteration. Filled vesicles and pseudomorphed
minerals suggest there is significant clay development in the matrix.

VEINS/FRACTURES: Piece 2, 2026 c¢m, is more than 50% replaced by white (N9) and dark red (10R 3/6)
clay in irregular branching veinlets.

ADDITIONAL COMMENTS: None.
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SITE 878

144-878A-85R-1
UNIT 16: OLIVINE BASALT

Pieces 1-15

CONTACTS: Continues into Section 85R-2.

PHENOCRYSTS:
Olivine - 15%,; 0.1-0.5 mm; Euhedral and broken grains, altered to iddingsite above 68 cm, to
translucent moderate olive brown (5Y 4/4) clay with minor iddingsite below.

GROUNDMASS: Microcrystalline.

VESICLES: 0-29 cm, 20%, 0.2—2 mm, irregular and interconnected, variable distribution, generally empty.
29-40 cm, 10%, to 4 mm, less interconnected, filled with pale green (5G 7/2) or white (N8) clay. 40—
133 cm), to 5 mm, elliptical near the top of the interval, more irregular farther down, decreasing to 2-3
mm below 120 cm, 10%, filled by pale green clay (5G 7/2) and lesser calcite.

COLOR: Grades from dark reddish gray (10R 4/1) to medium gray (N4) downsection.

STRUCTURE: Massive.

ALTERATION: Olivines are completely replaced, vesicles are filled below 29 cm, and the upper portion of
the section is oxidized. Alteration appears to be extensive, but progressively less so downsection.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.

4%  Interconnected vesicles
== Large vesicles
~#  Calcite veins
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144-878A-85R-2
UNIT 16: OLIVINE BASALT (continued)

Pieces 1-9

CONTACTS: Continues from Section 85R-1.

PHENOCRYSTS:

Olivine - 15%; 0.1-0.5 mm; Euhedral and broken grains, altered to iddingsite above 68 cm, to
translucent moderate olive brown (5Y4/4) clay with minor iddingsite below.

GROUNDMASS: Microcrystalline.

VESICLES: 0-5 cm and 60-134 cm, there are no vesicles. 5-50 cm, 30%, 0.5-3 mm, round but becoming
irregular and interconnected downsection, filled with pale green (5G 7/2) clay above 34 c¢m, and
empty below. 50-60 cm, 20%, to 2 cm, round to horizontally elongate vesicles, filled with pale green
clay (5G 7/2).

COLOR: Medium gray (N4).

STRUCTURE: Massive.

ALTERATION: Alteration appears to be extensive.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.

UNIT 17: CLAYSTONE

Piece 10

CONTACTS: Continues into Section 85R-3.

PHENOCRYSTS: None.

GROUNDMASS: None.

VESICLES: Nore.

COLOR: Dark reddish gray (10R 4/1).

STRUCTURE: None.

ALTERATION: Severe. This unit represents a tropical weathering profile through basalts and basalt
breccias.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Claystone with areas of relict igneous texture (not seen in Piece 10).
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SITE 878

144-878A-85R-3
UNIT 17: CLAYSTONE (continued)

Piece 1

CONTACTS: Continues from Section 85R-2 and into Section 85R-4.

PHENOCRYSTS: None.

GROUNDMASS: None.

VESICLES: None.

COLOR: See Additional Comments.

STRUCTURE: None.

ALTERATION: Severe. This unit represents a tropical weathering profile through basalts and basalt
breccias.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Claystone with areas of relict igneous texture. 0—10 cm, relict breccia with 3—
15 mm, blackish red (5R 2/2) clasts in a very pale blue (5B 8/2) and moderate reddish brown (10R 4/
6) clay matrix. 10-84 cm, relict massive basalt is dark reddish brown (10R 3/4) with 10% dark
yellowish orange (10YR 6/6), 0.2-2 mm spots (pseudomorphs of olivine?) in the interval 45-84 cm.
84-95 cm, ghosts of subangular, 2-15 mm clasts in a dark reddish brown (10R 3/4) matrix. 85-111
cm, dusky red (5R 3/4) grading into dark gray (N3), with 25%, 0.5-3 mm, anhedral, dark yellowish
orange (10YR 6/6) probable olivine pseudomorphs. This may be a large, single, less altered, clast
within the breccia. 111-125 cm, featureless, blackish red (5R 2/2). 125-150 cm, ghosts of clasts in a
dark reddish brown (10R 3/4) matrix.
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144-878A-85R-4
UNIT 17: CLAYSTONE (continued)

Pieces 1-13

CONTACTS: Continues from Section 85R-3 and into Section 85R-5.

PHENOCRYSTS: None.

GROUNDMASS: None.

VESICLES: None.

COLOR: See Additional Comments.

STRUCTURE: None.

ALTERATION: Severe. This unit represents a tropical weathering profile through basalts and basalt
breccias.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Claystone with areas of igneous basalt texture. 0-33 cm, relict breccia with 2—
15 mm ghosts of clasts in a variety of colors, in a dark reddish brown (10R 3/4) matrix. Pieces 1-3
have slickenside surfaces. 33-79 cm, appears to have been a single massive clast with variable
alteration (very dark red (5R 2/6) to dark gray (N3)) and 15%, 0.5-6 mm, dark yellowish orange
(10YR 6/6) probable olivine pseudomorphs.
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SITE 878

144-878A-85R-5
UNIT 17: CLAYSTONE (continued)

Piece 1

CONTACTS: Continues from Section 85R-4 and into Section 86R-1.

PHENOCRYSTS: None.

GROUNDMASS: None.

VESICLES: None.

COLOR: See additional colors.

STRUCTURE: None.

ALTERATION: Severe. This unit represents a tropical weathering profile through basalts and basalt
breccias.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Claystone with areas of relict basalt texture. Very dusky red (10R 2/2) to
medium and dark gray (N5-N3), horizontally banded on 2-7 mm scale. Sparse, 2-6 mm, dark
yellowish orange (10YR 6/6) probable olivine pseudomorphs. Uncertain if this is relict breccia or
massive flow material.
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144-878A-86R-1
UNIT 17: CLAYSTONE (continued)

Piece 1

CONTACTS: Continues from Section 85R-5 and into Section 86R-2.

PHENOCRYSTS: None.

GROUNDMASS: None.

VESICLES: None.

COLOR: See Additional Commments.

STRUCTURE: None.

ALTERATION: Severe. This unit represents a tropical weathering profile through basalts and basalt
breccias.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Claystone with areas of relict basalt texture. 0-5 em, dusky yellowish brown
(10YR 2/2). 5-22 cm, relict granule-sized volcaniclastic breccia with very dusky red (10R 2/2) and
dark gray (N3) clasts, dark reddish brown (10R 3/4) matrix, and <5% dark yellowish orange probable
olivine pseudomorphs. 22-48 cm, relict massive basalt, dark gray (N3) with 5%, 1-3 mm, dark
yellowish orange (10YR 6/6) probable olivine pseudomorphs. 48—133 cm, very dusky red (10R 2/2)
claystone with no relict texture.
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SITE 878

144-878A-86R-2
UNIT 17: CLAYSTONE (continued)

Piece 1

CONTACTS: Continues from Section 86R-1.

PHENOCRYSTS: None.

GROUNDMASS: None.

VESICLES: None.

COLOR: Very dusky red (10R 2/2).

STRUCTURE: None.

ALTERATION: Severe. This unit represents a tropical weathering profile through basalts and basalt
breccias,

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: No relict texture.

UNIT 18: OLIVINE BASALT
Piece 1

CONTACTS: Continues into Section 86R-3.

PHENOCRYSTS: Some of these pseudomorphs may have been clinopyroxene. See Section 86R-3
description.
Olivine - 30%; 1-5 mm; Euhedral to round olivine pseudomorphs altered to moderate brown (5YR 4/
4), strong brown (7.5YR 5/8), and olive yellow (5Y 6/8), with the latter color becoming more prevalent
downsection.

GROUNDMASS: Microcrystalline.

VESICLES: None.

COLOR: Dark gray (N3) except the interval 110-120 cm, where the matrix is grayish blue green (5BG 5/2).

STRUCTURE: None.

ALTERATION: Severely altered, very soft.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Unit is badly fragmented and some of it has been ground to soft clay.
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144-878A-86R-3
UNIT 18: OLIVINE BASALT (continued)

Piece 1

CONTACTS: Continues from Section 86R-2.

PHENOCRYSTS: Phenocryst description applies to the interval 38—48 cm. See 86R-2 description for the
interval 0-38 cm.
Olivine - 20%; 1-5 mm; Euhedral to round olivine pseudomorphs altered to strong brown (7.5YR 5/8).
Clinopyroxene - 10%; 1—4 mm; Prisms to round shapes, partially fresh.

GROUNDMASS: Microcrystalline.

VESICLES: 3%, 1-3 mm; Irregular; Interval 38—48 cm; Filled with white (NS} clay.

COLOR: 0-21 cm, grayish blue green (5BG 5/2); 21—38 cm, mottled blackish red (5R 2/2) and dark reddish
brown (10R 3/4) on a millimeter scale. 38-48 cm, medium gray (N5).

STRUCTURE: None.

ALTERATION: Severely altered, very soft. 38-48 cm is much fresher and has some unaltered
clinopyroxene.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Unit is badly fragmented and some of it has been ground to soft clay.
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SITE 878

144-878A-87R-1
UNIT 19: WASH-CORE: MISCELLANEOUS PIECES FROM FURTHER UPHOLE

Pieces 1-29

CONTACTS: None.

PHENOCRYSTS: None.

GROUNDMASS: None.

VESICLES: None.

COLOR: Not appropriate.

STRUCTURE: Miscellaneous pieces of many units uphole.

ALTERATION: Not appropriate.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Includes Lithic Tuffs, Pieces 1-11, 14-17, 21, 25, 26; Limestone, Piece 12
(milleclid wackestone); Altered Basalt, Pieces 13, 20, 24, 27-29; and Basalt Breccia, Pieces 22, 23.
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Representation

Graphic

Orientation

Shipboard Studies

Igneous Unit

0 0O N O

Jhl00R0 kel

50—

Unit 19

100 —

150 —
CORE/SECTION

144-878A-87R-2
UNIT 19: WASH-CORE: MISCELLANEOUS PIECES FROM FURTHER UPHOLE

Pieces 1-9

CONTACTS: None.

PHENOCRYSTS: None.

GROUNDMASS: None.

VESICLES: None.

COLOR: Not appropriate.

STRUCTURE: Miscellaneous pieces of many units uphole.

ALTERATION: Not appropriate.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Includes basalt breccia, Piece 1, claystone and weathered basalt fragments,
Piece 2; and vesicular basalts with a variety of textures, Pieces 3-9.
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SITE 878

144-878A-88R-1
UNIT 20: OLIVINE-CLINOPYROXENE BASALT

Pieces 1-17

CONTACTS: Continues into Section 88R-2.

PHENOCRYSTS: Phenocryst descriptions refer to the massive portion of the flow.
Olivine - 10%; 0.1-2 mm; Subhedral, iddingsitized.

Clinopyroxene - 1%; 0.5-1 mm; Subhedral prisms, unaltered.

GROUNDMASS: 0-88 cm and 113-130 cm, flow-top breccia. Clasts are subrounded, 1 mm—=5 cm, <5%
olivines altered to friable iddingsite. Matrix consists of poorly sorted, angular basalt fragments and
clay. 88-113 em, and 130-150 cm, massive basalt which is microcrystalline with visible, randomly
oriented, 1 mm plagioclase laths.

VESICLES: 10%; 0.2-2 mm; Irregular; Vesicles in the massive basalt are lined or filled with translucent,
pale green (5G 7/2) zeolite and some centers are of friable white (N9) or soft, expanding, light brown
(5YR 6/4) clay. Breccia clasts have 10%, irregular, 0.5-1 mm vesicles filled with white (NS) clay.

COLOR: Clasts are reddish black (10R 2.5/1). Breccia matrix clay is weak red (10R 4/4). Massive basalt
matrix is reddish gray (10R 5/1).

STRUCTURE: 0-88 cm and 113130 cm, flow top breccia. 88—113 cm, large clasts broken out of the
breccia by drilling. 130-150 cm, massive portion of the flow.

ALTERATION: Flow-top breccia is oxidized, authigenic clay has formed a matrix, and presumably the
groundmasses of the clasts have been partially replaced by clay. The massive basalt is somewhat
altered.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.

£ Breccia
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144-878A-88R-2
UNIT 20: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-15

CONTACTS: Continues from Section 88R-1 and into Section 88R-3.

PHENOCRYSTS: Phenocryst descriptions refer to the massive portion of the flow.
Olivine - 10%; 0.1-2 mm; Subhedral, iddingsitized.

Clinopyroxene - 1%; 0.5-1 mm; Subhedral prisms, unaltered.

GROUNDMASS: 0-72 cm, is flow-top breccia. Clasts are subrounded, 1 mm - >5 em, <5% olivines altered
to friable iddingsite. Matrix is poorly sorted and consists of angular basalt fragments and clay. 72-85
cm, fractured, altered basalt with steeply dipping (70 degrees) slickensides. 85-131 ¢m, massive
basalt which is microcrystalline with visible, randomly oriented, 1 mm plagioclase laths.

VESICLES: 10%; 0.2-2 mm; Irregular; Vesicles in the massive basalt are lined or filled with translucent,
pale green (5G 7/2) zeolite and some centers are of friable white (N9) or soft, expanding, light brown
(5YR 6/4) clay. Breccia clasts have 10%, irregular, 0.5-1 mm vesicles filled with white (N9 clay.

COLOR: Clasts are reddish black (10R 2.5/1). Breccia matrix clay is weak red (10R 4/4). Massive basalt
matrix is dark reddish gray (10R 3/1).

STRUCTURE: 0-72 cm, flow-top breccia. 72-131, massive portion of the flow.

ALTERATION: Flow-top breccia is oxidized, authigenic clay has formed a matrix, and presumably the
groundmasses of the clasts have been partially replaced by clay. The massive basalt is somewhat
altered.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.

£ Breccia
& X-Xenoliths
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SITE 878

144-878A-88R-3
UNIT 20: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-7

CONTACTS: Continues from Section 88R-2.

PHENOCRYSTS:
Qlivine - 3%; 0.53 mm; Euhedral and broken, iddingsitized. (xenocrysts?).
Olivine - 20%; 0.1-0.3 mm; Equant, anhedral, iddingsitized.
Clinopyroxene - <1%; 1-5 mm; Subhedral prisms, fresh except for pale green (5G 7/2) clay or calcite
nms.

GROUNDMASS: Microcrystalline with some visible, randomly oriented, 1 mm plagioclase laths.

VESICLES: <1%; 0.5-3 mm; Subround; Lined or filled with translucent, pale green (5G 7/2) zeolite and
some centers are of friable white (N9) clay. 16—-22 cm and 62-74 cm, up to 20%, irregular, intercon-
necting, 2 mm patches of white (N9) clay.

COLOR: Massive basalt matrix is medium gray (N5).

STRUCTURE: Massive.

ALTERATION: Somewhat altered, but less so than in Sections 88R-2 and 88R-3.

VEINS/FRACTURES: <<1%; <1 mm; Subhorizontal; Calcite. Random, closely (2-3 cm) spaced fractures
throughout the section.

ADDITIONAL COMMENTS: Piece 8 consists of small, clay-rich fragments of weathered basalt, not part of
this unit.

£ Breccia

& X-Xenoliths
o Vesicles
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SITE 878

3 144-878A-89R-1
5 5 3 =
£ B % 5 UNIT 21: OLIVINE-CLINOPYROXENE BASALT
= c e = L
2 03 ® 8§ © .
g o E 4 3 Pieces1-6F
@ oo 2 = £=
a G O » 3
cm CONTACTS: Continues into Section 89R-2.
0— PHENOCRYSTS:
1 Q Olivine - 1%~5%, 1—5 mm; Subhedral, replaced by iddingsite plus translucent grayish olive (10Y 4/2)
clay (xenocrysts?).
Olivine - 20%; 0.1-0.3 mm; Anhedral, iddingsitized.
_ Clinopyroxene - 3%—5%; 0.5-3 mm; Subhedral prisms, fresh.
2 T GROUNDMASS: Microcrystalline.
VESICLES: Above 20 cm, 15%, 2 mm, interconnected and irregular vesicles filled with white (N9) clay.
Sparse to absent elsewhere.
O COLOR: 020 cm, dark reddish gray (10R 4/1); 20—121 cm, medium gray (N5).
43 STRUCTURE: Massive.
ALTERATION: Color suggests some alteration, and all olivine has been pseudomorphed, but this is a
relatively fresh unit.
4 VEINS/FRACTURES: Microfractures, about every 2 cm, dipping 70 degrees, are evident on the outside
a surface of the core.
1 ADDITIONAL COMMENTS: None.
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SITE 878

144-878A-89R-2
UNIT 21: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-6

CONTACTS: Continues into Section 89R-2.

PHENOCRYSTS:
Olivine - 1%~5%; 1-5 mm; Subhedral, replaced by iddingsite plus translucent grayish olive (10Y 4/2)
clay (xenocrysts?).
Olivine - 20%; 0.1-0.3 mm; Anhedral, iddingsitized.
Clinopyroxene - 3%—5%; 0.5-3 mm; Subhedral prisms, fresh.

GROUNDMASS: Microcrystalline.

VESICLES: Sparse to absent, filled with white (N9) clay.

COLOR: Medium gray (N5).

STRUCTURE: Massive.

ALTERATION: This is a relatively fresh unit. However, at 126-136 cm, slickensides occur in fractures filled
with pale green (5G 7/2) serpentine.

VEINS/FRACTURES: Microfractures, about every 1 cm, dipping 70 degrees, are evident on the outside
surface of the core.

ADDITIONAL COMMENTS: Only serpentine found in Leg 144 basalts. Contains about 5%, small (<1 cm)
xenoliths. Dunite at 44 cm and 67 cm; The rest are gabbro.

o Xenolith
== Clay filled vein
s Serpentine
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144-878A-89R-3
UNIT 21: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-9

CONTACTS: Continues from Section 89R-2 and into Section 89R-4.

PHENOCRYSTS:
Olivine - 1%—~5%; 1-5 mm; Subhedral, replaced by iddingsite plus translucent grayish olive (10Y 4/2)
clay (xenocrysts?).
Olivine - 20%; 0.1-0.3 mm; Anhedral, iddingsitized.
Clinopyroxene - 3%—5%; 0.5-3 mm; Subhedral prisms, fresh.

GROUNDMASS: Microcrystalline.

VESICLES: Sparse to absent, filled with white (NS) clay.

COLOR: Medium gray (N5).

STRUCTURE: Massive.

ALTERATION: This is a relatively fresh unit. However, at 5-15 cm and 70-75 cm, slickensides occur in
pale green (5G 7/2) serpentine-filled fractures.

VEINS/FRACTURES: Microfractures, about every 1 cm, near vertical, are evident on the outside surface of
the core.

ADDITIONAL COMMENTS: Only serpentine found in Leg 144 basalts. Basalt contains about 5%, small (<1
cm) xenoliths. 15 mm diameter clinopyroxene oikocryst (includes plagioclase) at 30 cm.

s Serpentine
o Larger xenoliths/xenocrysts
Tt Clay vein
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SITE 878

144-878A-89R-4
UNIT 21: OLIVINE-CLINOPYROXENE BASALT (continued)
Pieces 1-7

CONTACTS: Continues from Section 89R-3 and into Section 89R-5.

PHENOCRYSTS:
Olivine - 1%~5%; 1-5 mm; Subhedral, replaced by iddingsite plus translucent grayish olive (10Y 4/2)
clay (xenocrysts?).
Olivine - 20%; 0.1-0.3 mm; Anhedral, iddingsitized.
Clinopyroxene - 3%-5%; 0.5-3 mm; Subhedral prisms, fresh.

GROUNDMASS: Microcrystalline.

VESICLES: Sparse to absent, filled with white (N9) clay.

COLOR: Medium gray (N5).

STRUCTURE: Massive.

ALTERATION: This is a relatively fresh unit.

VEINS/FRACTURES: 0-20 cm, microfractures, about every 1 cm, near vertical, are evident on the outside
surface of the core. Below 20 cm, these fractures are sparse.

ADDITIONAL COMMENTS: 44—76 cm, basalt is fresh and xenolith/xenccryst-free. Otherwise, xenoliths
comprise about 5% of the rock.

929



SITE 878

Qrientation

Shipboard Studies

Lithologic Unit

Unit 21

=
;3
E =
2 23
g 85
o & OK
0_
1 O
12 |5
3
4
i O
5 %
18 |
50—
8 @
1° 1L
D
g5
N RIS
1 |2
[=[O
()
L=
100— 15 g%
150
CORE/SECTION

930

144-878A-89R-5
UNIT 21: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-15

CONTACTS: Continues from Section 89R-4 and into Section S0R-1.
PHENOCRYSTS:
Olivine - 1%—5%; 1-5 mm; Subhedral, replaced by iddingsite plus translucent grayish olive (10Y 4/2)
clay (xenocrysts?).
Qlivine - 20%; 0.1-0.3 mm; Anhedral, iddingsitized.
Clinopyroxene - 3%~5%; 0.5-3 mm; Subhedral prisms, fresh.
GROUNDMASS: Microcrystalline.
VESICLES: Sparse to absent, filled with white (N9) clay.
COLOR: Medium gray (N5).
STRUCTURE: Massive.
ALTERATION: This is a relatively fresh unit. Partially iron-stained below 40 cm.
VEINS/FRACTURES: Fractures are sparse.
ADDITIONAL COMMENTS: Xenoliths comprise about 5% of the rock.
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SITE 878

144-878A-90R-1
UNIT 21: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-6

CONTACTS: Continues from Section 89R-5 and into Section 90R-2.
PHENOCRYSTS:
Olivine - 1%~5%; 1-5 mm; Subhedral, replaced by iddingsite plus translucent grayish olive (10Y 4/2)
clay (xenocrysts?).
Olivine - 20%; 0.1-0.3 mm; Anhedral, iddingsitized.
Clinopyroxene - 3%—5%; 0.5-3 mm; Subhedral prisms, fresh.
GROUNDMASS: Microcrystalline.
VESICLES: Sparse to absent, filled with white (N9) clay.
COLOR: Medium gray (N5}, with 1 cm wide, iron-stained moderate yellowish brown (10YR 5/4) bands.
STRUCTURE: Massive.
ALTERATION: This is a relatively fresh unit. Partially iron-stained. 10-25 cm, 40-45 c¢m, and 90-100 cm
appear to be unaltered. 100-115 cm, dusky green (5G 3/2), 0.2-0.5 mm clay patches in the matrix.
VEINS/FRACTURES: Fractures are sparse.
ADDITIONAL COMMENTS: Xenoliths comprise about 5% of the rock.
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SITE 878

144-878A-90R-2
UNIT 21: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1A-2A

Piece Number
Graphic
Representation
Orientation
Shipboard Studies
Lithologic Unit

cm CONTACTS: Continues from Section 90R-1.
0— PHENOCRYSTS:

Olivine - 19%—-5%; 1-5 mm; Subhedral, iddingsitized.
Olivine - 20%; 0.1-0.3 mm; Anhedral, iddingsitized.
Clinopyroxene - 3%-5%; 0.5-3 mm; Subhedral prisms, fresh.

GROUNDMASS: Microcrystalline.

] VESICLES: Sparse to absent, filled with white (N9) clay, except 32-41 cm and 50-55 cm, where there are
concentrations up to 40% of iregular, interconnected, 0.5-3 mm vesicles filled with white (N9) clay.

COLOR: Medium gray (N5) grading to dark reddish gray (10R 3/1) downsection.

1A © STRUCTURE: Massive.

| ALTERATION: This is a relatively fresh unit. Partially iron-stained.

VEINS/FRACTURES: Fractures are sparse.

ADDITIONAL COMMENTS: Xenoliths comprise about 5% of the rock. This zone represents alteration at
the base of the flow.

=

Unit 21

UNIT 22: OLIVINE-PLAGIOCLASE-CLINOPYROXENE BASALT

N Pieces 2B, 2C, 3

CONTACTS: Continues into Section 90R-3.

1B PHENOCRYSTS: Clinopyroxenes do not appear in the flow-top breccia.

50— Plagioclase - <<1%; 1-5 mm; Laths altered to white (N9) clay or zeolite.
Olivine - <1%; 1-3 mm; Subhedral, iddingsitized.

GROUNDMASS: Clasts are 1-50 mm, angular to subrounded and aphanitic. Matrix is sand-sized
volcaniclastic grains and authigenic clay.

VESICLES: 2%; 0.5-2 mm; Irregular; Filled with white (NS) clay.

COLOR: Clasts are dark gray (N3), dusky red (5R 3/4), grayish red (10R 4/2) and moderate bluish gray (5B
6/1). Matrix clays are dusky red (5R 3/4) and white (N9).

STRUCTURE: Flow-top breccia.

2A A ALTERATION: Clasts are oxidized and weathered. Clay replaces clasts and matrix grains. Many of the

clasts have 5 mm-thick weathering rinds of darker shades.

T VEINS/FRACTURES: Clasts have tiny (1-5 mm-long, <1 mm-wide}, domly oriented fractures which are
filled with dusky blue green (5BG 3/2) clay.

ADDITIONAL COMMENTS: A few clasts are ultramafic xenolith fragments.
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SITE 878

144-878A-90R-3
UNIT 22: OLIVINE-PLAGIOCLASE-CLINOPYROXENE BASALT (continued)

Pieces 1-9

CONTACTS: Continues from Section 90R-2 and into Section 90R-4.

PHENOCRYSTS: Clinopyroxenes do not appear in the flow-top breccia.
Plagioclase - <<1%; 1=5 mm; Laths altered to white (N9) clay or zeolite.
Olivine - <1%; 1-3 mm; Subhedral, iddingsitized.

GROUNDMASS: Clasts are 1-70 mm, angular to subrounded and aphanitic. Matrix is sand-sized
voleaniclastic grains and authigenic clay.

VESICLES: 2%; 0.5-2 mm; Irregular; Filled with white (N9) clay.

COLOR: 0-85 cm, clasts are dark gray (N3), dusky red (SR 3/4), grayish red (10R 4/2) and moderate bluish
gray (5B 6/1). Matrix clays are dusky red (5R 3/4) and white (N9). See Additional Comments.

STRUCTURE: Flow-top breccia.

ALTERATION: Clasts are oxidized and weathered. Clay replaces clasts and matrix grains. Many of the
clasts have 5 mm-thick weathering rinds of darker shades. Clasts have more typical unaltered basalt
colors below 85 cm, suggesting that they are less altered.

VEINS/FRACTURES: Clasts have tiny (1-5 mm-long, <1 mm-wide), randomly oriented fractures which are
filled with dusky blue green {5BG 3/2) clay.

ADDITIONAL COMMENTS: A few clasts are ultramafic xenolith fragments. Colors: 85-150 c¢m, clasts are
dark gray (N3), medium gray (N5), and medium bluish gray (5B 5/1). Matrix clays are white (N9) and
grayish red (5R 4/2).
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144-878A-90R-4
UNIT 22: OLIVINE-PLAGIOCLASE-CLINOPYROXENE BASALT (continued)

Pieces 1-9

CONTACTS: Continues from Section 90R-3. Sharp contact with Unit 23 at 143 cm.

PHENOCRYSTS:
Plagioclase - <1%~3%: 1-7 mm; Rounded laths, partially altered to white (N9) clay or zeolite, but
clear patches appear fresh.
Olivine - 5%; 0.5-3 mm; Rounded, altered to reddish yellow (5YR 6/8) clay.
Clinopyroxene - <1%; 0.5-2 mm; Rounded, altered to dark reddish brown (10R 3/4).

GROUNDMASS: Microcrystalline.

VESICLES: <1%; 1-3 mm; Irregular; Filled with white (N9) clay.

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

STRUCTURE: Massive.

ALTERATION: Phenocrysts and xenoliths are almost entirely replaced by clays and zeolites. Unit has
presumably had considerable clay development in the groundmass. 100—104 cm, irregular patches
(<1 cm) of white clay with lesser calcite. May be replacing a xenolith.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: 0-12 cm is flow-top breccia; see the description for the lower portion of
Section 90R-3. Ultramafic xenoliths are 3-15 mm, subangular to round, and completely altered,
except for occasional fresh clinopyroxene.

UNIT 23: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT

Piece Bottom of 9

CONTACTS: Sharp contact with Unit 22 at 145 cm. Continues into Section 90R-5.
PHENOCRYSTS: Phenocryst abundances as seen in the flow-top breccia clasts.
Olivine - 3%; 0.5-3 mm; Subhedral to round, iddingsitized.
Clinopyroxene - <<1%; <2 mm; Mostly altered.
Plagioclase - <1%; 1—4 mm; Prisms and laths altered to white (N9) clay or zeolite.
GROUNDMASS: Clasts have indistinct boundaries but appear to be 3—100 mm in diameter and
subrounded. Matrix is comprised of sand-sized volcaniclastic grains and clay.
VESICLES: <1%; 0.25-2 mm); Irregular and interconnected; In clasts; Filled with white (N9) clay.
COLOR: Clasts are gray (10YR 5/1) and weak red (10R 4/2). Matrix clays are light gray (N7) and white
(N9).
STRUCTURE: Flow-top breccia.
ALTERATION: Some oxidation and obvious clay development in the matrix, Almost all phenocrysts have
been replaced by clay.
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: None.
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SITE §78

144-878A-90R-5
UNIT 23: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1-7

CONTACTS: Continues from Section 90R-4 and into Section 90R-6.

PHENOCRYSTS: Phenocryst abundances as seen in the massive basalt (below 25 cm). For clast
phenocryst abundances see Section 90R-4.

Olivine - 20%; <0.5-3 mm; Subhedral to round, iddingsitized.

Clinopyroxene - 15%; 1-3 mm; Prisms and rounded shapes, clay alteration along fractures, but
otherwise fresh.

Plagioclase - <1%; 1-3 mm; Prisms and laths, some altered to white (N9) clay or zeolite, others fresh.

GROUNDMASS: 0-25 cm, clasts have indistinct boundaries but appear to be 3-100 mm in diameter and
subrounded. Matrix is comprised of sand-sized volcaniclastic grains and clay. 25—-139 cm, ground-
mass of massive basalt is microcrystalline.

VESICLES: 0-25 cm, <1%, 0.25-2 mm, irregular and interconnected, white (N9) clay-filled vesicles. 25-59
cm, <5%, 0.5-6 mm, very irregular and interconnected, filled with white (N9) clay. Very sparse below
59 cm.

COLOR: 0-25 cm, clasts are gray (10YR 5/1) and weak red (10R 4/2). Matrix clays are light gray (N7) and
white (N9). 25—-139 cm, groundmass grades downsection from medium light gray (N6) to medium
gray (N5).

STRUCTURE: 0-25 cm, flow-top breccia. 25—-139 cm, massive.

" ALTERATION: Groundmass is weathered, as evidenced by the color changes downsection, and many

phenocrysts have been replaced by clay.
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: 4 cm long, olivine clinopyroxenite xenolith at 111—114 cm. Other, smaller,

more altered xencliths elsewhere, but sparse.
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144-878A-90R-6
UNIT 23: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1-8

CONTACTS: Continues from Section 90R-5 and into 91R-1.
PHENOCRYSTS:
Olivine - 20%; <0.5-3 mm; Subhedral to round, iddingsitized.
Clinopyroxene - 15%; 1—3 mm; Prisms and rounded shapes, clay alteration along fractures, but
otherwise fresh.
Plagioclase - <1%; 1-3 mm; Prisms and laths, some altered to white (N9) clay or zeolite, others fresh.
GROUNDMASS: Microcrystalline.
VESICLES: Almost none.
COLOR: Medium gray (N5).
STRUCTURE: Massive.
ALTERATION: Groundmass is weathered, as evidenced by the color changes downsection, and many
phenocrysts have been replaced by clay.
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: Small (<1 cm), altered, sparse, xenoliths.
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SITE 878

144-878A-91R-1
UNIT 23: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1-10

CONTACTS: Continues from Section 90R-6 and into 91R-2.

PHENOCRYSTS:

Olivine - 5%; <0.5-3 mm; Subhedral to round, iddingsitized.
Clinopyroxene - 3%; 0.5-4 mm; Prisms and rounded shapes, fresh.
Plagioclase - <1%; 1—4 mm; Prisms and laths, mostly fresh.

GROUNDMASS: Microcrystalline.

VESICLES: 0-50 cm, 5%, 0.5-8 mm in diameter, irregular, filled with moderate yellowish green (10GY 5/4),
expanding clay and lesser calcite. 50-150 cm, 3%, 0.5-2 mm in diameter, round, filled with moderate
yellowish green (10GY 5/4), expanding clay.

COLOR: Greenish black (5G 2/1).

STRUCTURE: Massive.

ALTERATION: Unit is becoming less altered downsection. More unaltered phenocrysts.

VEINS/FRACTURES: 84 cm, 1 mm-wide vein filled with dusky green (5G 3/2) clay.

ADDITIONAL COMMENTS: Small (<2.5 cm), subangular, sparse, xenoliths with iddingsitized olivine and
fresh clinopyroxene.
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144-878A-91R-2
UNIT 23: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1-12

CONTACTS: Continues from Section 91R-1 and into 91R-3.
PHENOCRYSTS:
Olivine - 5%; <0.5-3 mm; Subhedral to round, iddingsitized.
Clinopyroxene - 3%; 0.5-4 mm; Prisms and rounded shapes, fresh.
Plagioclase - <1%; 1-4 mm; Prisms and laths, mostly fresh.
GROUNDMASS: Microcrystalline.
VESICLES: <3%, 0.5-2 mm in diameter, round, filled with moderate yellowish green (10GY 5/4), expanding
clay.
COLOR: 0-80 cm, greenish black (5G 2/1); 80-144 c¢m, gray (7.5YR 5/0).
STRUCTURE: Massive.
ALTERATION: 0-80 cm, there are patches of iron-stained groundmass. These are pale reddish brown
(10R 5/4), moderate reddish orange (10R 6/6) and grayish orange (10YR 7/4). Fractures throughout
the section have 1 mm rims with strong iron-staining, moderate reddish brown (10R 4/6).
VEINS/FRACTURES: Every 5-15 cm, fractures (weathering planes) occur, dipping 60 degrees on average.
ADDITIONAL COMMENTS: Small (<2.5 cm), subangular, sparse, xenoliths with iddingsitized olivine and

fresh clinopyroxene.
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144-878A-91R-4
UNIT 23: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1-13

CONTACTS: Continues from Section 91R-3 and into 91R-5.

PHENOCRYSTS:
Olivine - 5%; <0.5-3 mm; Subhedral to round; 0-22 c¢m, fresh; 22-144 cm, iddingsitized.
Clinopyroxene - 3%; 0.5-4 mm; Prisms and rounded shapes, fresh. 3-7 mm glomerocrysts are
becoming more common, 1% Plagioclase - <1%; 1—4 mm; Prisms and laths, mostly fresh.

GROUNDMASS: Microcrystalline.

VESICLES: Trace, 0.5-5 mm in diameter, round, filled with pale olive (10Y 6/2), expanding clay.

COLOR: Gray (7.5YR 5/0).

STRUCTURE: Massive.

ALTERATION: Brownish color suggests some replacement of groundmass by clay. Olivine is again
pseudomorphed by clay. Not as fresh as Section 91R-2.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Small (<2.5 cm), subangular, sparse, xencliths with iddingsitized olivine and
fresh clinopyroxene.
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cm & CONTACTS: Continues from Section 91R-4.
0— PHENOCRYSTS:
Olivine - 5%; <0.5-3 mm; Subhedral to round, iddingsitized.
1 Clinopyroxene - 3%; 0.5-4 mm; Prisms and rounded shapes, fresh. 3-7 mm glomerocrysts are
becoming more common, 2%.
= Plagioclase - <1%; 1-4 mm; Prisms and laths, mostly fresh.
2 ¢ GROUNDMASS: Microcrystalline.
I — VESICLES: Trace, 0.5-5 mm in diameter, round, filled with pale olive (10Y 6/2), expanding clay.
COLOR: Gray (7.5YR 5/0).
3 STRUCTURE: Massive.
- ALTERATION: Brownish color suggests some replacement of groundmass by clay. Olivines are again
pseudomorphed by clay. Not as fresh as Section 91R-2.
4 D VEINS/FRACTURES: None.
< ADDITIONAL COMMENTS: Small (<2.5 cm), subangular, sparse, xenoliths with iddingsitized olivine and
15 (\_-:) 2 fresh clinopyroxene.
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144-878A-92R-1
UNIT 24: OLIVINE BASALT

Pieces 1-17

CONTACTS: None.

PHENOCRYSTS: Abundances as seen in the massive portion of the flow.

Olivine - 3%—15%,; <0.5—4 mm; Euhedral to round, iddingsitized, abundance increases downsection.
Clinopyroxene - <<1%; 1—4 mm; Prisms to rounded shapes, fresh.

GROUNDMASS: 0-8 cm, clasts are 8—15 mm, aphanitic, slightly vesicular, subangular; Matrix is clay. 8-
116 cm, microcrystalline.

VESICLES: 8-21 cm, grades downsection from 20% to 3%, 1-5 mm, subround, white (N9) and translucent
pale green (5G 7/2) clay-filled vesicles. 21-63 cm, varies from 3%—15%, 1=15 mm, round to irregular,
some are vertically elongate, lined or filled with greenish gray (5G 6/1) clay. 63—116 cm, varies from
0-10%, 1—6 mm, round, filled with white (N9), greenish gray (5G 6/1), and dusky blue green (5BG 3/
2) clays.

COLOR: 0-8 cm, clasts are dusky red (5R 3/4); matrix is grayish red (10R 4/2). 8-116 cm, massive basalt
grades from grayish red (5R 4/2) to moderate bluish gray (5B 6/1).

STRUCTURE: 0-8 cm, flow-top breccia; 8-116 cm, massive basalt.

ALTERATION: Flow-top breccia is soft - extensive clay development. 63—116 cm, the matrix is iron-stained
in small spots of pale reddish brown (10R 3/4). Vesicles are lined or filled and olivines are
pseudomorphed.

VEINS/FRACTURES: Diagonal vein from 103-110 cm, filled with pale green (5G 7/2) clay and moderate
yellowish brown to dark reddish brown (10YR 5/4 to 10R 3/4) material.

ADDITIONAL COMMENTS: First of a series of small (<8 m) flows which are quite altered and have

recovered flow-top breccias.

UNIT 25: OLIVINE-CLINOPYROXENE BASALT

Pieces 18-19

CONTACTS: Continues into Section 92R-2.

PHENOCRYSTS: Abundances in flow-top breccia clasts.
Olivine - <<1%; 1-5 mm; Rounded or broken, iddingsitized.

GROUNDMASS: Clast boundaries are indistinct, but they appear to be angular, 2-30 mm), and aphanitic.
Matrix is comprised of sand-sized volcaniclastic grains and clay.

VESICLES: 29—-15%: 1-3 mm; Irregular; filled withwhite (N9) clay. Description of the clasts.

COLOR: Clasts are dark reddish brown (10R 3/4) and blackish red (5R 2/2). Matrix clays are white (N9),
medium bluish gray (5B 5/1), and brownish gray (SYR 4/1).

STRUCTURE: Flow-top breccia.

ALTERATION: Flow-top breccia is oxidized and abundant clay has developed in the matrix.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Second of a series of small (<3 m) flows which are quite altered and have
recovered flow-top breccias.

o Vesicle
& Flow-top breccia
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144-878A-92R-2
UNIT 25: OLIVINE-CLINOPYROXENE BASALT (continued)
Pieces 1-6

CONTACTS: Continues from Section 92R-1.

PHENOCRYSTS: Abundances in massive portion of the flow. See Section 92R-1 description for flow-top
breccia clast abundances. Olivine - 10%; <0.5-4 mm; Euhedral to round, iddingsitized. Larger grains
appear to be xenoliths. Clinopyroxene - <1%; 2-5 mm; Round, altered by clay along fractures but
otherwise fresh.

GROUNDMASS: 0-44 cm, clast boundaries are indistinct, but they appear to be angular, 2-30 mm, and
aphanitic. Matrix is comprised of sand-sized volcaniclastic grains and clay. 59-98 cm, massive basalt
is microcrystalline.

VESICLES: 20%; 0.5-20 mm; Irregular; Some interconnectedness; Empty, lined with light bluish gray (5B
71) clay, filled with light bluish gray (5B 7/1) clay and pale yellow (2.5Y 8/4), clear, rhombic crystals of
calcite.

COLOR: Clasts are dark reddish brown (10R 3/4) and blackish red (5R 2/2). Matrix clays are white (N9),
medium bluish gray (5B 5/1), and brownish gray (5YR 4/1). Massive groundmass is medium gray
(N5).

STRUCTURE: 0—44 cm, flow-top breccia. 44-59 cm, transition zone between breccia and massive flow.
59-98 cm, massive.

ALTERATION: Flow-top breccia is oxidized and abundant clay has developed in the matrix. Massive basalt
has a soft-looking texture, which suggests moderate clay development.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Second of a series of small (<3 m) flows which are quite altered and have
recovered flow-top breccias. 44-59 c¢m, transition zone has 5%, 1-2 mm, euhedral to broken,
iddingsitized olivines, and 15%, irregular to interconnected, 0.5-4 mm vesicles which are filled with
white (N8}, light bluish gray (5B 7/1) and light red (5R 6/6) clay. The zone has a slightly mottled
appearance, moderate to medium bluish gray (5B 6/1-5/1).

UNIT 26: OLIVINE BASALT
Piece 7

CONTACTS: Continues into Section 92R-3.

PHENOCRYSTS: Abundances in flow-top breccia clasts.
Qlivine - 5%; 0.5-3 mm; Round, iddingsitized.
Clinopyroxene - <<1%; 0.5-1 mm; Altered prisms.

GROUNDMASS: Clasts are 0.5-10 ¢m, subangular to subrounded, and aphanitic. Matrix is comprised of
sand-sized volcaniclastic grains and clay.

VESICLES: 1%-50%; 0.25-3 mm; Round to irregular; Variable clast-to-clast; Filled with white (N9) and
light bluish gray (5B 7/1) clay.

COLOR: Clasts are brownish black (5YR 2/1), medium bluish gray (5B 5/1) and grayish red (10R 4/2).
Matrix clays are medium bluish gray (5B 5/1) and reddish brown (10R 4/4).

STRUCTURE: Flow-top breccia.

ALTERATION: Flow-top breccia is oxidized and abundant clay has developed in the matrix.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Third of a series of small (<3 m) flows which are quite altered and have
recovered flow-top breccias. At 39 cm, there is a small xenolith with altered moderate yellow green
(5GY 7/4) olivines and fresh pyroxene.

o Vesicle
& Flow-top breccia
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144-878A-92R-3
UNIT 26: OLIVINE BASALT (continued)

Pieces 1-8

CONTACTS: Continues from Section 92R-3 and into Section 92R-4.

PHENOCRYSTS: Abundances in massive portion of the flow. See Section 92R-2 for flow-top breccia clast
abundances.

Olivine - 15%; <0.5-4 mm; Euhedral to broken and rounded, iddingsitized.
Clinapyroxene - <<1%; 1-5 mm; Rounded, fresh.

GROUNDMASS: 0-80 cm, clasts are 0.5-10 cm, subangular to subrounded, and aphanitic. Matrix is
comprised of sand-sized volcaniclastic grains and clay. 80-123 cm, massive basalt is microcrystal-
line.

VESICLES: 3%-10%: <1-6 mm; Round to irregular; Describes massive portion; Lined with pale blue (5B 6/
2) or filled with white (N9), pale blue green (SBG 7/2) and dusky blue green (5BG 3/2) clay.

COLOR: Clasts: brownish black (5YR 2/1), medium bluish gray (5B 5/1), grayish red (10R 4/2). Matrix
clays: medium bluish gray (5B 5/1), reddish brown (10R 4/4). Massive basalt: medium light gray (N6),

STRUCTURE: 0-80 cm, flow-top breccia; 80-123 cm, massive basalt.

ALTERATION: Flow-top breccia is oxidized and abundant clay has developed in the matrix. Massive basalt
appears to be somewhat altered.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Third of a series of small (<3 m) flows which are quite altered and have
recovered flow-top breccias.

o Vesicle
A Flow-top breccia
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SITE 878

144-878A-92R-4
UNIT 26: OLIVINE BASALT (continued)

Piece 1

CONTACTS: Continues from Section 92R-3.

PHENOCRYSTS:
Qlivine - 15%; <0.5-4 mm; Euhedral to broken and rounded, iddingsitized.
Clinopyroxene - <<1%; 1-5 mm; Rounded, fresh,

GROUNDMASS: Microcrystalline.

VESICLES: 1-10 mm; Round; Greenish gray (5G 6/1) and bluish white (5B 9/1) clay-filled, sparse vesicles.
At 8-13 cm, there is a half circle with 30% vesicles.

COLOR: Medium light gray (N6) with large, irregular, iron-stained (pale reddish brown (10R 5/4)) areas.

STRUCTURE: Massive.

ALTERATION: Iron-stained. Light color suggests some clay development.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Third of a series of small (<3 m) flows which are quite altered and have
recovered flow-top breccias.

UNIT 27: OLIVINE-CLINOPYROXENE BASALT

Pieces 2-5

CONTACTS: Continues into Section 92R-5.

PHENOCRYSTS: Phenocryst description of clasts in flow-top breccia. See Section 92R-5 for massive
basalt phenocryst description.
Olivine - 3%—10%; <0.5-2 mm; Subhedral or broken, iddingsitized.

GROUNDMASS: 101144 cm, clasts are aphanitic, 2-6 cm, subangular. Matrix is comprised of sand-sized
volcaniclastic grains and clay. 144—150 cm, massive basalt is microcrystalline.

VESICLES: <1%—15%; 0.5-2 mm; Round; Variable clast-to-clast; Filled with medium bluish gray (5B 5/1)
clay.

COLOR: Clasts: Medium gray (N5), brownish black (5YR 2/1), grayish black (N2). Matrix clay: white (N9),
medium bluish gray (5B 5/1), dark reddish brown (10R 3/4). Massive basalt: medium light gray (N6).

STRUCTURE: 101-144 cm, flow-top breccia; 144-150 cm, massive basalt.

ALTERATION: Much clay has developed in the breccia matrix. The massive basalt has moderate reddish
orange (10R 6/6) iron-stained areas.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Fourth flow in a series of thin (<3 m), altered flows with recovered flow-top

breccias.
o Vesicle
s Flow-top breccia
o Xenoliths

mic Clay vein
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144-878-92R-5
UNIT 27: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-5

CONTACTS: Continues from Section 92R-5.

PHENOCRYSTS:
Olivine - 10%; <0.5-3 mm; Euhedral to rounded, iddingsitized.
Clinopyroxene - 3%; 1-3 mm; Prisms to rounded shapes, partially altered to clay.

GROUNDMASS: Microcrystalline.

VESICLES: <1%; 1-10 mm; Round to irregular and interconnected; Filled with very pale green (10G 8/2) to
grayish green (5G 5/2) clay.

COLOR: Medium light gray (N6).

STRUCTURE: Massive.

ALTERATION: The massive basalt has moderate reddish orange (10R 6/6) iron-stained areas. The light
color suggests considerable clay replacement of groundmass.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Fourth flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias. At 82 cm, clinopyroxene-rich, 8 mm xenolith.

UNIT 28: OLIVINE-CLINOPYROXENE BASALT

Pieces 6-11

CONTACTS: Continues into Section 92R-6.

PHENOCRYSTS: Description of the breccia clasts.
Olivine - <1%; 1-3 mm; Subhedral, iddingsitized.

GROUNDMASS: Clasts are aphanitic, 2-6 cm, and subangular. Matrix is comprised of sand-sized
volcaniclastic grains and clay.

VESICLES: 10%—-50%; 0.5-2 mm; Round to irregular; Filled with white (N9) clay.

COLOR: Clasts: medium gray (N5}, brownish black (5YR 2/1), grayish black (N2). Matrix clay: white (NS),
medium bluish gray (5B 5/1), dark reddish brown (10R 3/4).

STRUCTURE: Flow-top breccia.

ALTERATION: Considerable clay has developed in the matrix. The breccia is oxidized and phenocrysts are
pseudomorphed.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Fifth flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias.

o Vesicle
A Flow-top breccia
Ir Clay vein
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144-878A-92R-6
UNIT 28: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-8

Piece Number
Graphic
Representation
QOrientation
Shipboard Studies
Lithologic Unit

cm CONTACTS: Continues from Section 92R-5 and into Section 93R-1.

0— PHENOCRYSTS: Description of the massive basalt. See Section 92R-5 for a flow-top breccia clast
description
Olivine - 10%; <0.5-5 mm; Subhedral, iddingsitized. Clinopyroxene - 2%; 0.53 mm; Subhedral,
partially altered to light brown (5YR 5/6) clay.

GROUNDMASS: Clasts are aphanitic, 2-6 cm, and subangular. Matrix is comprised of sand-sized
volcaniclastic grains and clay. Massive basalt is microcrystalline.

VESICLES: 15%; 0.5-3 mm; Irregular; Lined and filled with pale blue (5PB 7/2) clay. Description for
massive portion of the flow. See Section 92R-5 description for breccia clast vesicularity.

COLOR: Clasts: medium gray (N5), brownish black (5YR 2/1), grayish black (N2). Matrix clay: white (N9),
medium bluish gray (5B 5/1), pale red (5R 6/2). Massive: moderate bluish gray (5B 6/1).

STRUCTURE: 0-24 cm, flow-top breccia; 24—62 cm, massive basalt.

ALTERATION: Considerable clay has developed in the matrix. The breccia is oxidized and phenocrysts are
pseudomorphed. Color of massive basalt suggests groundmass replacment by blue or green clays.

VEINS/FRACTURES: <1 mm; Trace calcite veins.

ADDITIONAL COMMENTS: Fifth flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias.
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144-878A-93R-1
UNIT 28: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-3

CONTACTS: Continues from Section 92R-6.

PHENOCRYSTS: Abundances are increasing downhole. Tiny xenoliths to 8 mm. Description of the
massive basalt. See Section 92R-5 for a flow-top breccia clast description.

Olivine - 15%; <0.5-5 mm; Subhedral, iddingsitized.
Clinopyroxene - 5%; 0.5-3 mm; Subhedral, partially altered to light brown (5YR 5/6) clay.

GROUNDMASS: Clasts are aphanitic, 2-6 cm, and subangular. Matrix is comprised of sand-sized
volcaniclastic grains and clay. Massive basalt is microcrystalline.

VESICLES: 6-18 cm, 15%, 0.5-3 mm, irregular, filled with pale blue (5PB 7/2) clay. 18-28 cm, no vesicles.
28-42 cm, 20%, 1-6 mm, irregular and occasionally interconnected, filed with pale green (5G 7/2)
clay. 42—-46 cm, no vesicles. 46—60 cm, 5%, 1-10 mm, subround, filled with very pale and pale green
(10G 8/2 and 5G 7/2) clay. 60-71 cm, 3%, 1—2 mm, horizontally elongate, filled with pale green (5G 7/
2) clay.

COLOR: Clasts: medium gray (N5), brownish black (YR 2/1), grayish black (N2). Matrix clay: white (N9),
medium bluish gray (5B 5/1), pale red (5R 6/2). Massive: moderate bluish gray (5B 6/1).

STRUCTURE: 0-6 cm, flow-top breccia; 6-71 cm, massive basalt.

ALTERATION: Considerable clay has developed in the matrix. The breccia is oxidized and phenocrysts are
pseudomorphed. Color of massive basalt suggests groundmass replacement by blue or green clays.

VEINS/FRACTURES: <1 mm; Trace calcite veins.

ADDITIONAL COMMENTS: Fifth flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias. 0-6 cm, flow-top breccia pieces are small and are interpreted at having fell downhole rather
than representing a new flow.

UNIT 29: OLIVINE-CLINOPYROXENE BASALT
Pieces 4-16

CONTACTS: Continues into Section 93R-2.

PHENOCRYSTS: Phenocryst description of flow-top clasts from 71-86 cm and 99-125 cm. Large breccia
clast, from interval 86-99 cm, contains 20%, <0.5-4 mm, anhedral olivines. Phenocrysts in the
massive portion of the flow (125-150 cm) are described in Section 93R-2.

Olivine - 5%; <0.5-3 mm; Subhedral, iddingsitized.

GROUNDMASS: 71-86 cm, no distinct clast boundaries. 86-99 cm, large clast is microcrystalline. 99-125
cm, clasts are aphanitic, 2-70 cm, and subangular. Matrix is comprised of clay. 125-150 cm, massive
basalt is microcrystalline.

VESICLES: 71-86 cm, 70%, 0.5-3 mm, round to interconnected, filled with white (N9) clay. 86-99 cm,
20%, 1-5 mm), round, lined or filled with pale blue (5PB 7/2) clay. 99-125 cm, 15%—70%, 0.5-2 mm,
subround, filled with translucent light bluish gray (5B 7/1) and white (N9) clay. 125-150 cm, 10%, 1-5
mm, round, thickly lined or filled with light greenish-gray (5G 8/1) clay.

COLOR: 71-86 cm, olive black (5Y 2/1). 86-98 cm, medium bluish gray (5B 5/1). 99125 cm, clasts are
brownish black (5YR 2/1) and medium dark gray (N4). Matrix is pale reddish brown (10R 5/4). See
Comments.

STRUCTURE: 71-86 ¢cm and 99125 cm, flow-top breccia. 86-99 cm, large clast within the breccia. 125—
150 cm, massive portion of the flow.

ALTERATION: Considerable clay has developed in the matrix. The breccia is oxidized, phenocrysts are
pseudomorphed, and clast boundaries are indistinct in the upper portion of the flow-top breccia.
Massive portion of the flow has had vesicles filled and phenocrysts partially to completely altered.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Sixth flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias. Color: massive basalt is gray (10YR 5/1).

o Vesicle
A Flow-top breccia
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144-878A-93R-2
UNIT 29: OLIVINE-CLINOPYROXENE BASALT (continued)
Pieces 1-11

CONTACTS: Continues from Section 93R-1.
PHENOCRYSTS:
Olivine - 7%10%; <0.5-6 mm; Anhedral, iddingsitized.
Clinopyroxene - <1%; 1—4 mm: Round, altered to clay along fractures, but fresh elsewhere.
GROUNDMASS: Microcrystalline.
VESICLES: Darker areas have 20%, 0.25-2 mm, irregular vesicles. Lighter areas have 10%, round to
irregular, 1-4 mm vesicles. All are lined or filled with light greenish gray (5GY 6/1) clay.
COLOR: Variable on a several centimeter scale, medium dark gray (N4} and gray (10YR 5/1).
STRUCTURE: Massive.
ALTERATION: Massive portion of the flow has had vesicles filled and phenocrysts partially to completely
altered.
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: Sixth flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias.

UNIT 30: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT

Pieces 12-22

CONTACTS: Continues into Section 93R-3.

PHENOCRYSTS: Description of massive basalt. Flow-top breccia has 3%, 1-3 mm, broken, iddingsitized
olivine and trace, 1-2 mm, clay altered along fractures, clinopyroxene.

Olivine - 15%; <0.5-3 mm; Subhedral to rounded, iddingsitized.
Clinopyroxene - 2%; 1-5 mm; Round, altered to clay along fractures, but fresh elsewhere.
Plagioclase - <1%; 1—3 mm; Altered laths, often in glomerocrysts with clinopyroxene.

GROUNDMASS: Clast boundaries are not identifiable. Clasts are presumed to have been aphanitic.
Massive basalt is microcrystalline.

VESICLES: In the flow-tfop breccia, 0~50%, irregular to round, filled with white (N8} or lined with translucent
light bluish gray (5B 7/1) clay.

Vesicularity decreases downsection, 30% to 1%, round, filled with translucent greenish gray (5G 6/1) and
opaque pale green (5G 7/2) to white (N9) clay.

COLOR: 63-75 cm, flow-top breccia is olive black (5Y 2/1), medium bluish gray (5B 5/1) and moderate red
(5R 5/4). 75-144 cm, massive basalt is grayish red (10R 4/2) grading downsection to medium gray
(N5).

STRUCTURE: 63-75 cm, flow-top breccia. 75-144 cm, massive basalt.

ALTERATION: Breccia is extremely altered. Development of clay minerals has been so extensive as to
obscure clast to matrix distinctions. Massive portion of the flow has had vesicles filled and phenoc-
rysts partially to completely altered.

VEINS/FRACTURES: 75-93 cm, small (<2 mm), discontinuous fractures are filled with translucent greenish
gray (5G 6/1) clay.

ADDITIONAL COMMENTS: Seventh flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias.

= Vesicle
A Flow-top breccia
0 Xenolith
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144-878A-93R-3
UNIT 30: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 1-17

CONTACTS: Continues from Section 93R-2 and into Section 93R-4.

PHENOCRYSTS:
Olivine - 15%; <0.53 mm; Subhedral to rounded, iddingsitized.
Clinopyroxene - 2%; 1-5 mm; Round, altered to clay along fractures, but fresh elsewhere.
Plagioclase - <1%; 1-3 mm; Altered laths, often in glomerocrysts with clinopyroxene.

GROUNDMASS: Microcrystalline.

VESICLES: 0-28 cm, 2%, 1-15 mm, subround to irregular. 28-38 cm, 20%, 0.5-5 mm, larger ones are
subround, small ones are irregular and interconnected. 30—-150 cm, very sparse. All are lined or filled
with greenish gray (5G 6/1) clay.

COLOR: Medium gray (NS5).

STRUCTURE: Massive.

ALTERATION: Massive portion of the flow has had vesicles filled and phenocrysts partially to completely
altered.

VEINS/FRACTURES: 83-130 cm, small (<0.25 mm wide), horizontal, discontinuous fractures spaced <1
cm apart and filled with moderate blue green (5BG 4/6) clay. The whole section fractures along
oxidized weathering horizons, about 10 cm apart.

ADDITIONAL COMMENTS: Seventh flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias.

= Vesicle
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'é E c 2 5 UNIT 30: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)
c s
Z o8 % g S .
g 582 £ 2 J Pieces 1-5
g £8 2 £ 2
a o o w 3
cm CONTACTS: Continues from Section 93R-3 and into Section 94R-1.
0— PHENOCRYSTS:
ivine - 15%; <0.5-3 mm; Subhedral to rounded, iddingsitized.
i [ Olivine - 15%; <0.5-3 mm; Subhedral to rounded, iddingsitized
2 T Clinopyroxene - 2%; 1-5 mm; Round, altered to clay along fractures, but fresh elsewhere.
Plagioclase - <1%; 1-3 mm; Altered laths, often in glomerocrysts with clinopyroxene.
| [ T o GROUNDMASS: Microcrystalline.
o VESICLES: Very sparse. Lined or filled with greenish gray (5G 6/1) clay.
4 D = COLOR: Medium gray (N5).
= STRUCTURE: Massive.
ALTERATION: Massive portion of the flow has had vesicles filled and phenocrysts partially to completely
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: Seventh flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias.
50—
100
150—
CORE/SECTION

951



SITE 878

952

W
2
8 & 2 .
E £8 ® 5
= w© L
s 282 8 3
$ a2 a g
i — D = =
cm & O © w 2
0._
1A
B =}
™
8
2A
728
4 ODOG' 1
5A (
58
5C ||~
<
100— \ 5
5D =
5E
150— L—’
CORE/SECTION

144-878A-94R-1
UNIT 30: OLIVINE-CLINOPYROXENE-PLAGIOCLASE BASALT (continued)

Pieces 14

CONTACTS: Continues from Section 93R-4.
PHENOCRYSTS:
Olivine - 15%; <0.5-3 mm; Subhedral to rounded, iddingsitized.
Clinopyroxene - 2%; 1-5 mm; Round, altered to clay along fractures, but fresh elsewhere.
Plagioclase - <1%; 1-3 mm; Altered laths, often in glomerocrysts with clinopyroxene.

GROUNDMASS: Microcrystalline.

VESICLES: Very sparse. Lined or filled with greenish gray (5G 6/1) clay.

COLOR: Medium gray (N5).

STRUCTURE: Massive.

ALTERATION: Massive portion of the flow has had vesicles filled and phenocrysts partially to completely
altered.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Seventh flow in a series of thin (<3 m), altered flows with recovered flow-top
breccias. 28-30 cm, area which appears to have been brecciated and cemented. Dusky red (5R 3/4)
clasts, 3—10 mm in diameter, in a medium dark gray (N4) matrix. May be a strange zone of alteration
rather than brecciation.

UNIT 31A: HIGHLY ALTERED VOLCANIC BRECCIA

Pieces 5A-5E

CONTACTS: Continues into Section 94R-2.

PHENOCRYSTS: Lighter colored regions (95-150 cm) retain olivine microphyric texture and occasional
fresh clinopyroxene phenocrysts. These are 0.5-3 mm.

GROUNDMASS: Breccia consists of irregularly shaped, highly angular to subrounded clasts, 1 mm to 3
cm.

VESICLES: Within the very pale brown (10YR B/4) matrix, vesicles can be distinguished, up to 50% and
spherical to elongate.

COLOR: Predominant color grades downsection from dark reddish brown (2.5YR 2.5/4) through dark red
(2.5YR 3/6), weak red (10R 4/4), to very pale brown (10YR 8/4).

STRUCTURE: Volcanogenic breccia.

ALTERATION: Almost complete alteration, approaching a dense claystone. Soapy to touch, soft, expands
and disintegrates in fresh water, and disintegrates as it dries.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: In darker colored regions (58-95 cm) clasts and matrix are barely distinguish-
able in hand specimen. Clasts commonly have diffuse outlines suggesting reaction with the matrix
clay. Similar clay has replaced much of the original basalt. Severe alteration of the unit suggests
hydrothermal reaction.
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SITE 878

144-878A-94R-2
UNIT 31A: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Piece 1

CONTACTS: Continues fram Section 94R-1 and into Section 94R-3.

PHENOCRYSTS: Retains olivine microphyric texture and occasional fresh clinopyroxene phenocrysts.
These are 0.5-3 mm.

GROUNDMASS: Breccia consists of irregularly shaped, highly angular to subrounded clasts, 1 mm to 3
cm.

VESICLES: Vesicles can be distinguished, up to 50% and spherical to elongate.

COLOR: Very pale brown (10YR 8/4) throughout; Larger clasts (1-5 cm) are dark reddish brown (5YR 3/3)
and very dark gray (N3). Clasts are darker in the center of the section, lighter to the ends.

STRUCTURE: Volcanogenic breccia.

ALTERATION: Almost complete alteration, approaching a dense claystone. Soapy to touch, soft, expands
and disintegrates in fresh water, and disintegrates as it dries.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Clasts commonly have diffuse outlines suggesting reaction with the matrix
clay. Similar clay has replaced much of the original basalt. Severe alteration of the unit suggests
hydrothermal reaction.
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2 8 ¢ o S UNIT 31A: HIGHLY ALTERED VOLCANIC BRECCIA (continued)
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cm CONTACTS: Continues from Section 94R-2 and into Section 94R-4.
0 PHENOCRYSTS: Lighter colored areas retain olivine microphyric texture and occasional fresh
A clinopyroxene phenocrysts. These are 0.5-3 mm.
GROUNDMASS: Breccia consists of irregularly shaped, highly angular to subrounded clasts, 1 mm to 5
cm.
“ VESICLES: In the lighter colored portions of the unit vesicles can be distinguished, up to 50% and spherical
to elongate.
COLOR: Very pale brown (10YR 8/4), except 29—42 cm, where the unit is uniformly dark reddish brown
(2.5YR 3/4), 2-3 cm and 21-23 cm, 3 cm in diameter clasts with dark gray (N4) cores. See Comments.
STRUCTURE: Volcanogenic breccia.
- ALTERATION: Aimost complete alteration, approaching a dense claystone. Soapy to touch, soft, expands
and disintegrates in fresh water, and disintegrates as it dries.
VEINS/FRACTURES: None.
ADDITIONAL COMMENTS: Clasts commonly have diffuse outlines suggesting reaction with the matrix
clay. Similar clay has replaced much of the original basalt. Severe alteration of the unit suggests
n hydrothermal reaction. Dark gray (N4) clasts appear fresh, but they are soft and soapy to the touch.
Color: 61-67 cm, 73-80 cm, and 87—-88 cm, large (5c¢m) dark reddish brown (2.5YR 3/4) clasts.
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SITE 878

144-878A-94R-4
UNIT 31A: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Piece 1

CONTACTS: Continues from Section 94R-3 and into Section 94R-5.

PHENOCRYSTS: Lighter colored areas retain olivine microphyric texture and occasional fresh
clinopyroxene phenocrysts. These are 0.5-3 mm.

GROUNDMASS: Breccia consists of irregularly shaped, highly angular to subrounded clasts, 1 mmto 5
cm.

VESICLES: In the lighter colored portions of the unit vesicles can be distinguished, up to 50% and spherical
to elongate.

COLOR: Very pale brown (10YR 8/4). Some large clasts are dark reddish brown (2.5YR 3/4).

STRUCTURE: Volcanogenic breccia.

ALTERATION: Aimost complete alteration, approaching a dense claystone. Soapy to touch, soft, expands
and disintegrates in fresh water, and disintegrates as it dries.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Clasts commonly have diffuse outlines suggesting reaction with the matrix
clay. Similar clay has replaced much of the original basalt. Severe alteration of the unit suggests
hydrothermal reaction.
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cm CONTACTS: Continues from Section 94R-4 and into Section 94R-6.
0— PHENOCRYSTS: Lighter colored areas retain olivine microphyric texture and occasional fresh
A clinopyroxene phenocrysts (0.5-3 mm).

GROUNDMASS: Breccia consists of irregularly shaped, highly angular to subrounded clasts, 1 mmto 5
cm.

VESICLES: Relict vesicles, up to 50%, spherical to elongate.

. COLOR: 0-48 cm, very pale brown (10YR 8/4). 48-56 cm, grades to red (2.5YR 4/6). 56—108 cm, uniform
red (2.5YR 4/6).
STRUCTURE: Volcanogenic breccia.
ALTERATION: Complete alteration to claystone. Soapy to touch, soft, expands and disintegrates in fresh
- water, and disintegrates as it dries.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Clasts commonly have diffuse outlines suggesting reaction with the matrix
clay. Similar clay has replaced much of the original basalt. Clast outlines are more difficult to make
out in darker portions of the unit. Severe alteration suggests hydrothermal reaction.
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8 144-878A-94R-6
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cm CONTACTS: Continues from Section 94R-5. No distinct contact with Subunit 318 was recovered.
0 PHENOCRYSTS: Lighter colored areas retain olivine microphyric texture and occasional fresh
A clinopyroxene phenocrysts (0.5-3 mm).
GROUNDMASS: Breccia consists of irregularly shaped, highly angular to subrounded clasts, 1 mm to 5

cm.

VESICLES: Relict vesicles, up to 50%, spherical to elongate.

COLOR: 0-66 cm, red (2.5YR 4/6). 66-96 cm, grades to very pale brown (10YR 8/4). 96—143 cm, very
pale brown (10YR 8/4).

=] STRUCTURE: Volcanogeni)c breccia.

ALTERATION: Complete alteration to claystone. Soapy to touch, soft, expands and disintegrates in fresh

— water, and disintegrates as it dries.

VEINS/FRACTURES: None.

= o ADDITIONAL COMMENTS: Clasts commonly have diffuse outlines suggesting reaction with the matrix

clay. Similar clay has replaced much of the original basalt. Clast outlines are more difficult to make

out in darker portions. Severe alteration suggests hydrothermal reaction. 15-17 cm, 24-31 cm, and

49-50 cm, dark reddish gray (10R 3/1), large clasts of plagioclase-olivine microphyric basalt (now

completely altered to clay).
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144-878A-94R-7
UNIT 31B: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Piece 1

CONTACTS: Continues into Section 94R-8.

PHENOCRYSTS: None.

GROUNDMASS: Subunit 31B appears to be a continuation of Subunit 31A, but coloration is so strong that
almost no relict texture can be distinguished.

VESICLES: Not visible.

COLOR: Variable, dark reddish gray (10R 3/1), dusky red (10R 3/4), and dark red (10R 3/6).

STRUCTURE: Volcanogenic breccia.

ALTERATION: Complete alteration to claystone. Soapy to touch, but harder, more abrasive than Subunit
31A.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Texture is obscured by the dark color. Severe alteration suggests hydrother-
mal reaction. 7-10 cm, dark gray (N4), completely altered, vesicular (20%) basalt clast.
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SITE 878

144-878A-94R-8
UNIT 31B: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Piece 1

CONTACTS: Continues from Section 94R-7 and into Section 95R-1.

PHENOCRYSTS: <1%, anhedral, 1—4 mm clinopyroxene grains which appear fresh.

GROUNDMASS: Subunit 31B appears to be a continuation of Subunit 31A, but coloration is so strong that
almost no relict texture can be distinguished.

VESICLES: Not visible.

COLOR: Dark red (10R 3/6),

STRUCTURE: Vaolcanogenic breccia.

ALTERATION: Complete altertion to claystone. Soapy to touch, but harder, more abrasive than Subunit
31A.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Texture is obscured by the dark color in this. Severe alteration suggests
hydrothermal reaction. Pieces of relict breccia are surrounded by ground up (by drilling) clay.

2/ Clay
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144-878A-95R-1
UNIT 31B: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Piece 1

CONTACTS: Continues from Section 94R-8 and into Section 95R-2.

PHENOCRYSTS: <1%, anhedral, 1—4 mm clinopyroxene grains which appear fresh.

GROUNDMASS: Subunit 318 appears to be a continuation of Subunit 31A, but coloration is so strong that
almost no relict texture can be distinguished.

VESICLES: Not visible.

COLOR: Dark reddish brown (2.5YR 3/4).

STRUCTURE: Volcanogenic breccia.

ALTERATION: Complete alteration to claystone. Soapy to touch, but harder, more abrasive than Subunit
31A.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Texture is obscured by the dark color. Severe alteration suggests hydrother-
mal reaction. 85-92 cm, irregular, light brown (7.5YR 6/4) areas in the matrix.
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SITE 878

144-878A-95R-2
UNIT 31B: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Pieces 1-14

CONTACTS: Continues from Section 95R-1 and into Section 95R-3.

PHENOCRYSTS: None.

GROUNDMASS: Subunit 31B appears to be a continuation of Subunit 31A, but coloration is so strong that
almost no relict texture can be distinguished.

VESICLES: Not visible.

COLOR: 0-5 cm and 97-123 cm, light brown (2.5YR 3/4); 59-97 cm and 123-139 cm, weak red (5R 4/3).

STRUCTURE: Volcanogenic breccia.

ALTERATION: Complete alteration to claystone. Soapy to touch, but harder, more abrasive than Subunit
31A.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Texture is obscured by the dark color. Severe alteration suggests hydrother-
mal reaction. 59-97 cm and 123—139 cm, vesicular, relict basalt clasts and basalt breccia which are
harder and less altered than adjoining core.
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144-878A-95R-3
UNIT 31B: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Pieces 1-9

CONTACTS: Continues from Section 95R-2 and into Section 95R-4.

PHENOCRYSTS: None.

GROUNDMASS: Subunit 31B appears to be a continuation of Subunit 31A, but coloration is so strong that
almost no relict texture can be distinguished.

VESICLES: Not visible.

COLOR: 0-69 cm, weak red (5R 3/4). 63130 cm, light brown (2.5YR 3/4).

STRUCTURE: Volcanogenic breccia.

ALTERATION: Complete alteration to claystone. Soapy to touch, but harder, more abrasive than Subunit
31A. Less altered below 69 cm.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Texture is obscured by the dark color. Severe alteration suggests hydrother-
mal reaction.
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SITE 878

144-878A-95R-4
UNIT 31B: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Pieces 1-6

CONTACTS: Continues from Section 95R-3 and into Section 95R-5.

PHENOCRYSTS: None.

GROUNDMASS: Subunit 31B appears to be a continuation of Subunit 31A, but coloration is so strong that
almost no relict texture can be distinguished.

VESICLES: Not visible.

COLOR: 0-142 cm, light brown (2.5YR 3/4), with weak red (5R 3/4) clasts at 5-14 cm, 37-40 cm, 44-50
cm, 50-52 em, 5762 ¢m, 73-77 c¢m, 82-86 cm, and 120-125 cm.

STRUCTURE: Volcanogenic breccia.

ALTERATION: Complete alteration to claystone. Soapy to touch, but harder, more abrasive than Subunit
31A. Weak red (5R 3/4) clasts are less altered.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Texture is obscured by the dark color. Severe alteration suggests hydrother-
mal reaction.
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144-878A-95R-5
UNIT 31B: HIGHLY ALTERED VOLCANIC BRECCIA (continued)

Pieces 1-8

CONTACTS: Continues from Section 95R-4.

PHENOCRYSTS: None.

GROUNDMASS: Subunit 31B appears to be a continuation of Subunit 31A, but coloration is so strong that
almost no relict texture can be distinguished.

VESICLES: Not visible.

COLOR: Weak red (5R 3/4).

STRUCTURE: Volcanogenic breccia.

ALTERATION: Complete alteration to claystone. Soapy to touch, but harder, more abrasive than Subunit
31A. Less altered, similar to weak red clasts in previous section.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Texture is obscured by the dark color. Severe alteration suggests hydrother-
mal reaction.

UNIT 32: OLIVINE-CLINOPYROXENE BASALT

Pieces 9-14

CONTACTS: Continues into Section 95R-6.

PHENOCRYSTS:
Olivine - 19%—2%; 0.5~-2 mm; Anhedral, but occasionally euhedral, iddingsitized.
Olivine - 15%; 0.1-0.2 mm; Anhedral, iddingsitized.
Clinopyroxene - <1%; <1 mm; Anhedral, fresh.

GROUNDMASS: Microcrystalline, with plagioclase laths showing a weak horizontal orientation in more
altered areas.

VESICLES: None.

COLOR: Mottled medium gray (N5) and weak red (10R 5/2). Intensity of red mottling decreases
downsection.

STRUCTURE: Massive.

ALTERATION: Partially oxidized as evidenced by the mottled matrix. Many phenocrysts and
microphenocrysts are pseudomorphed.

VEINS/FRACTURES: 95-106 cm, single calcite vein, <1 mm.

ADDITIONAL COMMENTS: None.
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144-878A-96W-1
UNIT 33: WASH-CORE: MISCELLANEOUS PIECES FROM FURTHER UPHOLE

Pieces 1-13

CONTACTS: Continues into Section 97R-1.

PHENOCRYSTS: Not appropriate.

GROUNDMASS: Various, uphole lithologies.

VESICLES: Present in some pieces.

COLOR: Various, uphole colors.

STRUCTURE: Miscellaneous pieces.

ALTERATION: As the contributing units uphole are altered.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Pieces 1-9, altered basalt fragments of unclear origin. Piece 10, altered
breccia of Subunit 31A. Piece 11, altered breccia of Subunit 31B. Pieces 12-13, altered basalt with
10%, altered to white (N9) clay, plagioclase microlites - may be from Unit 30 flow-top breccia.
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SITE 878

144-878A-97R-1
UNIT 33: WASH-CORE: MISCELLANEOUS PIECES FROM FURTHER UPHOLE

Pieces 1-6

CONTACTS: Continues from Section 96R-1.

PHENOCRYSTS: Not appropriate.

GROUNDMASS: Various, uphole lithologies.

VESICLES: Present in some pieces.

COLOR: Various, uphole colors.

STRUCTURE: Miscellaneous pieces.

ALTERATION: As the contributing units uphole are altered.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: Pieces 1, 3-5, altered breccia of Subunit 31A. Pieces 2 and 6, altered basalt
of unclear origin.

UNIT 34: CLINOPYROXENE-OLIVINE-PLAGIOCLASE BASALT
Pieces 7-26

CONTACTS: Continues into Section 97R-2.
PHENOCRYSTS:
Plagioclase - <1%; 0.5 mm; Anhedral, commonly in glomerocrysts with clinopyroxene.
Olivine - <1%; 0.5-2 mm; Euhedral to anhedral, fresh in certain areas, but iddingsitized where the
matrix is iron-stained.
Clinopyroxene - 1%—2%; 0.5-3 mm; Subhedral prisms, fresh.
GROUNDMASS: Microcrystalline.
VESICLES: None.
COLOR: Medium gray (N5) but iron-stained to red (2.5YR 5/6) within 1 cm of fractures.
STRUCTURE: Massive.
ALTERATION: Relatively fresh, with lots of unaltered phenocrysts. Iron-staining along fractures.
VEINS/FRACTURES: Subhorizontal and spaced every 2-5 cm. lron-staining of the matrix out about 1 cm
from each fracture.
ADDITIONAL COMMENTS: None.
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144-878A-97R-2
UNIT 34: CLINOPYROXENE-OLIVINE-PLAGIOCLASE BASALT (continued)

Pieces 1-14

CONTACTS: Continues from Section 97R-1 and into Section 97R-3.
PHENOCRYSTS:
Plagioclase - <1%; 0.5 mm; Anhedral, commanly in glomerocrysts with clinopyroxene.
Olivine - <1%; 0.5-2 mm; Euhedral to anhedral, fresh in certain areas, but iddingsitized where the
matrix is iron-stained.
Clinopyroxene - 1%—2%; 0.5-3 mm; Subhedral prisms, fresh.
GROUNDMASS: Microcrystaliine.
VESICLES: None.
COLOR: Medium gray (N5) but iron-stained to red (2.5YR 5/6) within 1 cm of fractures.
STRUCTURE: Massive.
ALTERATION: Relatively fresh, with lots of unaltered phenocrysts. Iron-staining along fractures.
VEINS/FRACTURES: Subhorizontal and spaced every 2-5 cm. Iron-staining of the matrix out about 1 ecm
from each fracture.
ADDITIONAL COMMENTS: None.
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SITE 878

144-878A-97R-3
UNIT 34: CLINOPYROXENE-OLIVINE-PLAGIOCLASE BASALT (continued)

Pieces 1-8

CONTACTS: Continues from Section 97R-2.
PHENOCRYSTS:
Plagioclase - <1%; 0.5 mm; Anhedral, commonly in glomerocrysts with clinopyroxene.
QOlivine - <1%; 0.5-2 mm; Euhedral to anhedral, fresh in certain areas, but iddingsitized where the
matrix is iron-stained.
Clinopyroxene - 1%-2%; 0.5-3 mm; Subhedral prisms, fresh.
GROUNDMASS: Microcrystalline.
VESICLES: None.
COLOR: Medium gray (N5) but iron-stained to red (2.5YR 5/6) within 1 cm of fractures.
STRUCTURE: Massive.
ALTERATION: Relatively fresh, with lots of unaltered phenocrysts. Iron-staining along fractures.
VEINS/FRACTURES: Subhorizontal and spaced every 2-5 cm. Iron-staining of the matrix out about 1 cm
from each fracture.
ADDITIONAL COMMENTS: None.
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144-878A-98R-1
UNIT 35: OLIVINE-CLINOPYROXENE BASALT

Pieces 1-16

CONTACTS: Continues into Section 98R-2.

PHENOCRYSTS: Description for massive portion of the flow. Clasts in the flow-top breccia have the same
texture.

Olivine - 5%—-10%; 1-5 mm; Euhedral, broken and anhedral grains. Also, glomerocrysts. Iddingsitized.
Clinopyroxene - <1%; 1-2 mm; Subhedral, intergrown with plagioclase.

GROUNDMASS: 0-31 cm, clasts are aphanitic, subrounded, and 15 cm. 31-146 cm, massive basalt is
microcrystalline.

VESICLES: 0-31 cm, clasts have no vesicles, matrix has 10%, 3—10 mm, open vugs. 31-75 cm, 10%—
15%, 110 mm, irregular and commonly horizontally elongate, filled by pale green (10G 6/2) and
white (N9) clay. 76—89 c¢m, no vesicles. 89-146 cm, 30%, 1-3 mm, round to elliptical, filled with white
(N9) or dusky green (5G 6/2) clay.

COLOR: 0-31 cm, clasts are dark reddish gray (5R 3/1). Matrix clay is grayish yellow green (5GY 7/2). 31—
89 cm, medium gray (N5). 89-146 cm, dark gray (N3).

STRUCTURE: 0-31 cm, flow-top breccia. 31-146 cm, massive portion of the flow.

ALTERATION: Olivine is all pseudomorphed by iddingsite, and vesicles are filled, but the matrix of the unit
is a fresh gray (N3-N5) color. Relatively unaltered unit.

VEINS/FRACTURES: None.

ADDITIONAL COMMENTS: None.

& Breccia
a Irregular vesicles
o Xenoliths
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SITE 878

144-878A-98R-2
UNIT 35: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-6

CONTACTS: Continues from Section 98R-1 and into Section 98R-3.

PHENOCRYSTS:
Olivine - 5%-10%; 1—5 mm; Euhedral, broken and anhedral grains. Also, glomerocrysts. 0—47 cm,
iddingsitized. 47-80 cm, altered to dark greenish gray (5G 4/1). 80-144 cm, altered to light clive
brown (2.5Y 5/4) or iddingsite, but some is fresh.
Clinopyroxene - <1%; 1-2 mm; Subhedral, intergrown with plagioclase.

GROUNDMASS: Microcrystalline.

VESICLES: 017 cm, 10%, 1-2 mm, irregular, empty or filled by white (N9) and pale green (10G 6/2) clay.
No vesicles below 17 cm.

COLOR: 0-17 cm, dark gray (N3); 17-33 cm, reddish gray (10R 6/1); 33-73 cm, medium dark gray (N4);
73—144 cm, medium light gray (N6), but iron-stained light brown (5YR 5/6) in places.

STRUCTURE: Massive.

ALTERATION: Becoming, except for the iron-staining, fresher looking downsection. More phenocrysts are
preserved.

VEINS/FRACTURES: Subhorizontal fractures spaced every 1-3 cm,

ADDITIONAL COMMENTS: None.
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144-878A-98R-3
UNIT 35: OLIVINE-CLINOPYROXENE BASALT (continued)

Pieces 1-5

CONTACTS: Continues from Section 98R-2.
PHENOCRYSTS:
Qlivine - 5%—10%; 1-5 mm; Euhedral, broken and anhedral grains. Also, glomerocrysts. Altered to
light olive brown (2.5Y 5/4) clay or iddingsite, but some are fresh.
Clinopyroxene - <1%; 1-2 mm; Subhedral, intergrown with plagioclase.
GROUNDMASS: Microcrystalline.
VESICLES: None.
COLOR: Medium light gray (N6), but iron-stained light brown (5YR 5/6) in places.
STRUCTURE: Massive.
ALTERATION: Except for the iron-staining, the lower portion of this unit appears to be very fresh.
VEINS/FRACTURES: Subhorizontal fractures spaced every 1-3 cm.
ADDITIONAL COMMENTS: None.



