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0.0
1R-1

1R-2

2R-1

3R-1

Microbial-algal boundstone with thick crusts of CCA, locally fruticose,
with vermetids. Massive to dendritic, structureless microbialite .

Microbial-algal boundstone with crusts of CCA. Few coral fragments.
Massive to dendritic, structureless microbialite .

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

5YR 8/1;N9

5YR 8/1;N9

Coralline
algae;Porites-branching;
Vermetidae;Serp;Bivalve

Coralline
algae;Porites-undetermi
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Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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6.0

5.5

5.0

4.5

4.0

3.5

3.0

4R-1

5R-1

6R-1

Coralgal-microbial boundstone with crusts of CCA. Corals are mainly
branching Porites. Massive to dendritic, structureless microbialite .

Coralgal-microbial boundstone with thick crusts of CCA. Corals are
mainly branching and submassive Porites. Massive, structureless

microbialite. Two generation of microbialite. The second fills in large
bivalve borings.

Coralgal-microbial boundstone with thick crusts of CCA. Corals are
mainly large columnar Porites. Massive, structureless microbialite. .

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

5YR 8/1;N9;5Y
7/2

5YR 8/1;N9;5Y
7/2

5YR 8/1;N9;5Y
7/2

Coralline
algae;Porites-undetermi
ned;Porites-branching;E

chinoderm;Mollusc

Coralline
algae;Porites-undetermi
ned;Porites-branching;P
orites-submassive;Verm

etidae

Coralline
algae;Porites-undetermi
ned;Vermetidae;Porites-

columnar
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FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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6.5

6.0

unconsolidated bioclastic sediment.
Coralgal-microbialite boundstone of thin encrusting Cyphastrea, thin

CCA and thin microbialite with lots of vermetids. Hardened, blackened
and bored surface at the top.

encrustation -
multilayered;bioero

sion

5Y 7/2

5Y 7/2;N9
Cyphastrea-encrusting;B

ivalve;Coralline
algae;Vermetidae
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FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
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FRW-AlgBound
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Mixed-carb/vol
VOL-Clast
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FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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3.0

2.5

2.0

1.5

1.0

0.5

0.0

1R-1

2R-1

3R-1

4R-1

Ellipsoidal rhodoliths several cm in size, heavily bored.

Fragments of coralgal boundstone with thin CCA crusts.

Fragments of algal boundstone with thick laminar CCA crusts. Few
undetermined corals.

Fragments of algal boundstone and a rhodolith (fallen?).

Microbial-algal boundstone  with fruticose CCA.

Microbial-algal boundstone  with very thick CCA crusts. CCA laminar and
fruticose. Microbialite massive to dendritic, structureless. A sediment

pocket.

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion
encrustation -
multilayered

encrustation -
multilayered;bioero

sion

N9;10YR 8/2

10YR 8/2;N9

10YR 8/2;N9

10YR 8/2;N9

10YR 8/2

10YR 8/2

Coralline algae
Coralline

algae;Echinoderm;Mollu
sc;Coral-undetermined

Coralline
algae;Coral-undetermin

ed
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DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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6.0

5.5

5.0

4.5

4.0

3.5

3.0

5R-1

5R-2

Microbial-algal boundstone  with thick microbialite, massive to
dendritic, structureless. A loose sediment pocket.

Massive Porites with thin CCA crusts and massive to dendritic
microbialite, structureless.

Diverse Porites morphologies (mainly massive) with CCA crusts and
massive to dendritic/columnar microbialite, faintly laminated.

encrustation -
multilayered;bioero

sion

10YR 8/2

10YR 8/2;N9

Coralline
algae;Porites-laminar;Po
rites-branching;Porites-
undetermined;Homotre

ma

Porites-massive;Corallin
e algae

Porites-massive;Corallin
e

algae;Porites-submassiv
e;Porites-encrusting;Por
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FRW-AlgBound
RDST/FLST-Rhodoliths
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DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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3.0

2.5

2.0

1.5

1.0

0.5

0.0

1R-1

2R-1

3R-1

Encrusting Porites, few CCA crusts, massive structureless microbialite.

Encrusting undetermined coral, CCA crusts, massive structureless
microbialite. Segment of Halimeda.

Unconsolidated bioclastic sediment coarse sand to granule.

Mainly massive Porites with thick CCA crusts with vermetids. Microbilite
massive to dendritic, structureless.

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

encrustation -
multilayered;bioero

sion

10YR 8/2;N9

10YR 8/2;N9

10YR 8/2;5Y
7/2;N9

Coralline
algae;Porites-encrusting

Coralline
algae;Coral-encrusting;C
oral-undetermined;Bival

ve;Halimeda

Coralline
algae;Bivalve;Gastropod
;Arthropod;Echinoderm;

Halimeda

Coralline
algae;Porites-massive;P
orites-undetermined;Ve
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Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
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FRW-MicrobBound

FRW-AlgBound
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DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
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FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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6.0

5.5

5.0

4.5

4.0

3.5

3.0

4R-1

5R-1

4R-2

6R-1

Unconsolidated bioclastic sediment probably partially fallen.

Porites encrusted by CCA and massive to dendritic, structureless
microbialite. Thick crusts of laminar CCA intergrown with Cyphastrea.

Coralgal microbialite boundstone
- Submassive to branching porites with CCA and microbialite

encrustation. Microbialites are dendritic and laminar to structureless, .
Major minerals: aragonite;calcite

Coralgal microbialite boundstone
- Submassive to branching porites with CCA and microbialite

encrustation. Microbialites are dendritic and laminar to structureless, .
Major minerals: aragonite;calcite

encrustation -
multilayered;bioero

sion

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

5Y 7/2;N9;10YR
8/2

N9;5Y 7/2;5Y 8/4

N9;5Y 7/2;5Y 8/4

rmetidae;Serp

Mollusc;Echinoderm;Cor
alline

algae;Coral-undetermin
ed

Poritidae-branching;Pori
tes-submassive;Cyphast
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algae

Porites-submassive;Cora
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algae;Porites-branching;
Vermetidae

Porites-submassive;Cora
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Vermetidae;Homotrema
;Porites-columnar;Gastr

opod;Echinoderm
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Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
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Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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9.0

8.5

8.0

7.5

7.0

6.5

6.0

7R-1

8R-1

9R-1

10R-1

Loose pieces of coral branches and possibly rhodolith. Heavily bored +
soft sediment. Major minerals: aragonite;calcite

Coral branch embedded in soft sediment. Major minerals:
aragonite;calcite

consolidated biodetrital  - coarse grained Rdst to Gst with gastropods,
lamellibranch, coral debris, algal debris. Major minerals:

aragonite;calcite
biodetrital rudstone. Major minerals: aragonite;calcite

Algal boundstone (with cca) - dominantly thick CCA alternating with
microbialite crust.

The bottom of the core has loose sediments.. Major minerals:
aragonite;calcite

Microbialite-algal boundstone
some bioclasts with microbialite. Microbialite is dominantly

structureless with several small pores.. Major minerals: aragonite;calcite

Microbialite-algal boundstone (with crustose and fruticose coralline
algae) with microbialite - part of the core is brecciated. Major minerals:

aragonite;calcite

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

encrustation -
multilayered

encrustation -
multilayered

N9;5Y 7/2;5Y 8/4

N9;5Y 7/2

N9;5Y 7/2;5Y 8/4

N9;5Y 7/2

N9;5Y 7/2

Coralline
algae;Porites-branching

Coralline
algae;Porites-branching;

Coral-laminar

Coralline
algae;Vermetidae;Echin

oderm;Homotrema

Coralline
algae;Coral-branching

Coralline
algae;Porites-branching;
Cyphastrea-undetermin

ed;Serp
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Facies
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FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
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DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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12.0

11.5

11.0

10.5

10.0

9.5

9.0

11R-1

12R-1

Microbialite-algal boundstone (with crustose and fruticose coralline
algae). Major minerals: aragonite;calcite

Algal boundstone (with crustose and fruticose coralline algae).
Discoloration observed within microbialite.

encrustation -
multilayered

encrustation -
multilayered

N9;5Y 7/2

N9;5Y 7/2

Coralline
algae;Echinoderm;Serp;
Gastropod;Vermetidae;

Homotrema;Bivalve

Coralline
algae;Vermetidae;Homo
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Mixed-carb/vol
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Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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15.0

14.5

14.0

13.5

13.0

12.5

12.0

13R-1

+ worm tubes. Major minerals: aragonite;calcite

Microbialite-algal boundstone (with crustose and fruticose coralline
algae). Major minerals: aragonite;calcite

Algal boundstone (with crustose and fruticose coralline algae) with
microbialite.

Microbialites are columnar to dendritic - internally structureless to
laminated. Major minerals: aragonite;calcite

Reworked, brecciated material, possibly with re-coring marks on some
debris, at the top of the core

This brecciated material is different from the facies defined below, for
the well preserved part.

Unconsolidated coarse to very coarse sand to gravel-sized sediment
containing fruticose coralline algae clasts, microbialite clasts,

echinoderm spines. Major minerals: aragonite;calcite
Coralgal microbialite boundstone. Major minerals: aragonite;calcite

coarse sand;very
coarse sand;very
fine gravel;fine
gravel;medium

gravel

encrustation -
multilayered N9;5Y 7/2

5Y 8/4

N9;5Y 7/2;5Y 8/4

trema

Coralline
algae;Echinoderm;Serp;
Vermetidae;Homotrema

Coralline
algae;Echinoderm;Serp;
Gastropod;Homotrema

Pocillopora-branching;C
oralline

algae;Vermetidae;Serp;
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Dating
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PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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18.0

17.5

17.0

16.5

16.0

15.5

15.0 14R-1

14R-2

15R-1

Microbial-algal boundstone with crustose and fruticose coralline algae.
Microbialites are dendritic to columnar, internally-laminar. Major

minerals: aragonite;calcite

Dominantly Microbialite boundstone with CCA and FCA to CCA crusts.
Microbialite are columnar laminar on top 20 cm, dendritic and

columnar to dendritic below.

on the top 15 cm, CCA crust with rare Echinoids spines and Vermetids
Below, FCA embedded in microbialite. Some geopetal infill.

Dominantly Microbialite boundstone.
Laminar to structurelass microbialite with fragments of FCA.

At 102 cm: Layer of reworked FCA branches (Homotrema) with echinoid
spines and possible gastropods

Below some fragments of FCA and CCA.
reworked, brecciated material, possibly with re-coring marks on some

debris, at the top of the core
Possibly Coralgal boundstone with branching coral. Major minerals:

aragonite;calcite

Dominantly Microbialites, with very thick FCA and CCA.
Microbialite shows different morphologies laminated, columnar to

dendritic
Occasional Homotrema and Vermetids

encrustation -
multilayered

N9;5Y 7/2

Homotrema

Coralline
algae;Echinoderm

Coralline
algae;Echinoderm;Hom

otrema;Vermetidae

Coralline
algae;Vermetidae

Coralline
algae;Echinoderm;Hom

otrema;Gastropod
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Facies
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FRW-MicrobAlgBound
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FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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21.0

20.5

20.0

19.5

19.0

18.5

18.0

15R-2

16R-1

At 112 cm: Big vermetid shell
Serpulids are also identified..

Dominantly Microbialites, with very thick FCA and CCA.
Microbialite shows different morphologies laminated, columnar to

dendritic
Occasional Homotrema and Vermetids.

Dominantly Microbialites, with very thick FCA and CCA.
Microbialite shows different morphologies laminated, columnar to

dendritic
Occasional Homotrema and Vermetids

Some geopetal infill in borings.

encrustation -
multilayered

encrustation -
multilayered

10YR 8/2;N7

10YR 8/2;N7

Coralline
algae;Serp;Vermetidae;

Homotrema

Coralline
algae;Serp;Vermetidae;

Homotrema
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IODP Samples
Dating
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Facies
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FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
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Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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24.0

23.5

23.0

22.5

22.0

21.5

21.0

16R-2

17R-1

Dominantly Microbialites, with very thick FCA and CCA.
Microbialite shows different morphologies laminated, columnar

Occasional Homotrema and Vermetids
Solitary cup-corals on the top of core..

Dominantly CCA and FCA present. Occasional laminar coral and
vermitids identified within the CCA..

Thick crusts of CCA and FCA present. Fragments of coral.  Vermetids
and Homotrema identified within the CCA. Some microbialite, massive,

structureless.
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FRW-CorAlgBound
FRW-CorAlgMicrobBound
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FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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24.5
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18R-1

19R-1

Thick crusts of CCA and FCA present. Encrusting Cyphastrea nicely
preserved.  Vermetids and Homotrema identified within the CCA. Some

microbialite, massive, structureless.

Very thick crusts of CCA and FCA present. Encrusting Cyphastrea
intergrown and branching Pocilloporidae.  Vermetids and Homotrema

identified within the CCA. Some microbialite, massive to dendritic,
structureless.

encrustation -
multilayered;bioero
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10YR 8/2;N7;5Y
8/4
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algae;Vermetidae;Homo
trema;Cyphastrea-encru
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DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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21R-1

Fragments of branching Porites with thin CCA crusts.

Fragments of undetermined and branching Porites with thin CCA crusts.
Some bioclastic sediments.

Fragments of undetermined and branching Porites with thin CCA crusts.
Some bioclastic sediments.

Thick CCA crusts with Homotrema. Some microbialite crust, massive,
structureless. Bioclastic sediment difficult to separate from core

disturbance.

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

5Y 7/2;10YR
8/2;N9

5Y 7/2;10YR
8/2;N9

5Y 7/2;10YR
8/2;N9

10YR 8/2;5Y 8/4
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Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
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DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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33.0

32.5

32.0

31.5

31.0

30.5

30.0

22R-1

23R-1

Thick CCA crusts with Homotrema and vermetids. Some microbialite
crust, massive, structureless. Bioclastic sediment difficult to separate

from core disturbance.

Thick fruticose and CCA crusts with Homotrema. Some microbialite
crust, massive to dendritic, structureless. Bioclastic sediment difficult to

separate from core disturbance.

Fragments of coral with thin CCA crusts and bioclastic sediment.

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

bioerosion;encrusta
tion - multilayered

10YR 8/2;5Y 8/4

10YR 8/2;5Y 8/4

5Y 8/4;10YR
8/2;N9
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FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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36.0

35.5

35.0

34.5

34.0

33.5

33.0

24R-1

25R-1

Fragments of coral with thin CCA crusts. Few microbialite crusts,
massive and structureless. Bioclastic sediment and core disturbance.

Fragments of branching Porites with CCA crusts with Homotrema. Few
microbialite crusts, massive and structureless. Bioclastic sediment and

core disturbance. Gastrochaenolites boring..

Fragments of Porites with CCA crusts. Few microbialite crusts, massive

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta

5Y 8/4;10YR
8/2;N9

5Y 8/4;10YR
8/2;N9

5Y 8/4;10YR

algae

Coralline
algae;Porites-branching

Coralline
algae;Porites-branching;

Homotrema;Bivalve

Coralline
algae;Porites-undetermi
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Visual core descriptionGrain size Taphonomy ColorFossils

M0099C
Kawaihae

131.9 m

IODP Samples
Dating

GEOCHEM

IWRH

MAD/PW

PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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39.0

38.5

38.0

37.5

37.0

36.5

36.0

26R-1

27R-1

and laminated. .
Bioclastic packstone.

Very thick CCA crusts with Cyphastrea encrusting with upward
projections. CCA with Homotrema and vermetids. Some microbialite.

Disturbed or fall-in material.
Biocalstic packstone to grainstone with fragments of CCA, mollusc

shells, echinoids and microbialite below a neat boundary.

tion - multilayered

encrustation -
multilayered;bioero

sion

8/2;N9
5YR 6/1

10YR 8/2;N9

5YR 6/1

ned
Coralline

algae;Coral-undetermin
ed;Mollusc;Echinoderm

Coralline
algae;Cyphastrea-encrus
ting;Gastropod;Vermeti
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Visual core descriptionGrain size Taphonomy ColorFossils
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Dating
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IWRH

MAD/PW

PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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Visual core descriptionGrain size Taphonomy ColorFossils

M0099D
Kawaihae

131.7 m

IODP Samples
Dating

GEOCHEM

IWRH

MAD/PW

PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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M0099D
Kawaihae

131.7 m

IODP Samples
Dating

GEOCHEM

IWRH

MAD/PW

PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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M0099D
Kawaihae

131.7 m

IODP Samples
Dating

GEOCHEM

IWRH

MAD/PW

PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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Visual core descriptionGrain size Taphonomy ColorFossils

M0099D
Kawaihae

131.7 m

IODP Samples
Dating

GEOCHEM

IWRH

MAD/PW

PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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M0099D
Kawaihae

131.7 m

IODP Samples
Dating

GEOCHEM

IWRH

MAD/PW

PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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FRW-CorAlgMicrobBound
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FRW-AlgBound
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DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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M0099D
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IODP Samples
Dating

GEOCHEM

IWRH

MAD/PW

PMAG

Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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FRW-CorAlgBound
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Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions
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1.0

0.5

0.0

2R-1

3R-1

4R-1

Highly bioeroded coral fragments with some CCA crusts and
microbialite, structureless and bioeroded.

Highly bioeroded coral fragments with rare CCA crusts and microbialite,
massive, thrombolitic, bioeroded.

Coralgal microbial boundstone with dominantly platy corals. Thin CCA
crusts and thick microbialite, massive, thrombolitic, bioeroded.
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5Y 7/2;10YR
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6.0

5.5

5.0

4.5

4.0

3.5

3.0
5R-1

6R-1

Coralgal microbial boundstone. Thin CCA crusts and thick microbialite,
massive, thrombolitic, bioeroded.

Coralgal microbial boundstone. CCA and FCA crusts. Microbialite
massive, structureless, bioeroded. Detrital sediment.

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

5Y 7/2;10YR
8/2;N9

5Y 7/2;10YR
8/2;N9

Porites-undetermined;C
oralline

algae;Porites-laminar

Porites-undetermined;C
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algae;Porites-platy;Porit
es-submassive;Porites-

massive;Coral-laminar;P
ocillopora-undetermine
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9.0

8.5

8.0

7.5

7.0

6.5

6.0

7R-1

7R-2

8R-1

Microbialite-algal boundstone
(Facies F3.5)

Very thick microbialite, massive, faintly laminated. Show many borings
partly filled in (geopetal)

Repetitive interruptions in sedimentation (erosive ?)
Thick CCA crusts with Vermetids

Few corals
From 94 to 132 cm, some loose, bioclastic sediments (with forams).

Microbialite-algal boundstone (Facies F3.5)
Very thick microbialite crusts, massive, faintly laminated to dendritic.

Interruptions in growth / possibly erosion
Few bioclasts, geopetals in boreholes

CCA crusts are thick, with Vermetid. Erosional surfaces
.

Reworked, brecciated material, possibly with re-coring marks on some
debris, at the top of the core

This brecciated material is different from the facies defined below, for
the well preserved part.

encrustation -
multilayered 10YR 8/2;N7

10YR 8/2

Coralline
algae;Serp;Echinoderm;
Porites-undetermined;A
rthropod;Cyphastrea-en

crusting

Coralline
algae;Echinoderm;Hom

otrema
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Core recovery

No recovery
Core recoveredVCD legend
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12.0

11.5

11.0

10.5

10.0

9.5

9.0

9R-1

Unconsolidated biodetrital coarse sand
Operculum gastropod, gravel sized clast of coralline algae. Major

minerals: calcite;aragonite
Microbialite boundstone

Borings in microbialite
Dendritic from 20 to 50 cm

Massive below. Major minerals: aragonite;calcite

Microbialite-algal boundstone (Facies F3.5)
Alternation of microbialite and CCA

Massive (structureless) to dendritic microbialite.
CCA crusts show occasional Vermetids

Many borings with geopetal infill
At 68 cm: minor erosional surface and reworking of CCA crust..

bioerosion

encrustation -
multilayered

10YR 8/2;N7

10YR 8/2;N7

Coralline
algae;Serp;Homotrema

Coralline
algae;Echinoderm;Hom
otrema;Vermetidae;Pori

tidae-submassive
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15.0

14.5

14.0

13.5

13.0

12.5

12.0

10R-1

11R-1

12R-1

Microbialite-algal boundstone (Facies F3.5)
Predominantly CCA+microbialite.

Thick CCA crusts with Homotrema.
In situ colony of Pocillopora (fine branching) with encrusting base,

embedded in microbialite (massive)..

In situ massive Porites, with edge bored and encrusted by algae.
Thick CCA crusts with Homotrema.

Below 95 cm: Coral clasts (Porites) and microbialite clasts..

Microbialite-algal boundstone (Facies F3.5). Predominantly
CCA+microbialite

Coral clasts at the base.

High drilling disturbance
Brecciated material appart from some intact unaltered corals

CCA with pieces of CCA, microbialite and coral.

encrustation -
multilayered

bioerosion;encrusta
tion - multilayered

encrustation -
multilayered

bioerosion;encrusta
tion - multilayered

10YR 8/2;N7

10YR 8/2;N7

10YR 8/2;N7

Coralline
algae;Homotrema;Verm

etidae

Coralline
algae;Homotrema;Pocill
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Core recovery

No recovery
Core recoveredVCD legend
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18.0

17.5

17.0

16.5

16.0

15.5

15.0

13R-1

14R-1

Some soft sediment, possibly crushed material by drilling .

High drilling disturbance
Brecciated material appart from some intact unaltered corals

Mostly Massive Porites with some branching Porites and thin CCA crusts
.

Coralgal boundstone with massive Porites predominantly
Few branching Porites

.

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

10YR 8/2;N7

10YR 8/2;N7

Coralline
algae;Porites-massive;P
orites-submassive;Porite
s-branching;Vermetidae

;Echinoderm

Coralline
algae;Porites-massive;P
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;Echinoderm;Serp;Gastr
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Core recovery

No recovery
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21.0

20.5

20.0

19.5

19.0

18.5

18.0

15R-1

16R-1

Coralgal boundstone with some thin CCA. Mostly massive Porites, a few
branching.

Base is heavily distrubed with pieces of coral, thin CCA, heavily
bioeroded. Some background loose sediment (crushed material due to

coing ?).

Coralgal boundstone with some thin CCA. Mostly massive Porites, a few
branching.

Base is heavily distrubed with pieces of coral, thin CCA, heavily
bioeroded. Some background loose sediment (crushed material due to

coing ?).

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

10YR 8/2;N7

10YR 8/2;N7

Coralline
algae;Porites-massive;P
ocillopora-undetermine

d;Porites-branching

Coralline
algae;Porites-massive;P
orites-submassive;Porite

s-branching
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Core recoveredVCD legend
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24.0

23.5

23.0

22.5

22.0

21.5

21.0

17R-1

18R-1

19R-1

Coralgal boundstone with some thin CCA. Mostly massive Porites, a few
branching.

Core is heavily distrubed with pieces of coral, thin CCA, heavily
bioeroded. Some background loose sediment (crushed material due to

coing ?).

Coralgal boundstone with some thin CCA. Mostly massive Porites.
Core is heavily distrubed with pieces of coral, thin CCA, heavily

bioeroded. .

Coralgal boundstone with some thin CCA.
Massive to branching Porites

Some corals are bored (partial infill)..

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

10YR 8/2;N7

10YR 8/2;N7

10YR 8/2;N7

Coralline
algae;Porites-massive;P
orites-submassive;Porite

s-branching

Coralline
algae;Porites-massive;P

orites-submassive

Coralline
algae;Porites-branching;
Porites-massive;Porites-

columnar
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27.0

26.5

26.0

25.5

25.0

24.5

24.0

20R-1
Coralgal boundstone with some thin CCA.

Submassive to branching Porites
Some corals are bored (partial infill)..

Reworked, brecciated material, possibly with re-coring marks on some

bioerosion;encrusta
tion - multilayered 10YR 8/2;N7

Coralline
algae;Porites-submassiv

e;Porites-branching
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Core recovery

No recovery
Core recoveredVCD legend
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30.0

29.5

29.0

28.5

28.0

27.5

27.0

21R-1

22R-1

23R-1

debris, at the top of the core
This brecciated material is different from the facies defined below, for

the well preserved part.
Pieces of coral (Porites), CCA, algal branch, echinoid spines. Major

minerals: calcite;aragonite
Highly disturbed

Algal bst made of crustose coralline algae mixed with loose,
unconsolidate, gravelly rubbles of fruticose coralline algae (may be in

cavities).
Unconsolidated biodetrital gravelly rubbles of fruticose coralline algae

(reworked ?)
Lots of echinoid frgment. Loose sediment matrix.

Reworked, brecciated material, possibly with re-coring marks on some
debris, at the top of the core

This brecciated material is different from the facies defined below, for
the well preserved part.

Pieces of coral (Porites), CCA, algal branch, echinoid spines. Major
minerals: calcite;aragonite

Highly disturbed
Algal bst made of crustose coralline algae mixed with loose,

unconsolidate, gravelly rubbles of fruticose coralline algae (may be in
cavities).

Unconsolidated biodetrital gravelly rubbles of fruticose coralline algae
(reworked ?)

Some banching porites. Loose sediment matrix.

Highly disturbed
Algal bst made of crustose coralline algae mixed with loose,
unconsolidate, gravelly rubbles of fruticose coralline algae.

Unconsolidated biodetrital gravelly rubbles of fruticose coralline algae
(reworked ?)

Some banching porites. Loose sediment matrix.

encrustation -
multilayered

bioerosion

encrustation -
multilayered

bioerosion

encrustation -
multilayered

bioerosion

10YR 8/2

N9

10YR 8/2;N7

10YR 8/2

N9

10YR 8/2;N7

N9

10YR 8/2;N7

Serp;Coralline algae

Coralline
algae;Vermetidae;Echin
oderm;Porites-branchin

g

Serp;Coralline algae

Coralline
algae;Vermetidae;Echin
oderm;Porites-branchin
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Core recovery

No recovery
Core recoveredVCD legend
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32.0

31.5

31.0

30.5

30.0

24R-1

25R-1

Unconsolidated biodetrital gravelly rubbles of fruticose coralline algae
(reworked ?)

Some banching porites. Loose sediment matrix.

Pieces of Coralgal boundstone with some thin CCA.  Branching Porites
Some corals are bored (partial infill).

Halimeda fragments.

bioerosion

bioerosion;encrusta
tion - multilayered

10YR 8/2;N7

10YR 8/2;N7

g

Coralline
algae;Echinoderm;Porite

s-branching

Coralline
algae;Porites-branching
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Visual core descriptionGrain size Taphonomy ColorFossils
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144.6 m
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VOL-Clast
VOL-Basalt
FALL
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High disturbance

Core recovery

No recovery
Core recoveredVCD legend

Site M0099 Visual core descriptions

39



3.0

2.5

2.0

1.5

1.0

0.5

0.0

1R-1

2R-1

3R-1

Dominantly algal boundstone with FCA+ CCA + lamellibranch. . Major
minerals: aragonite;calcite

Algal boundstone with some bivalve (lamellibranch?) in borings.. Major
minerals: aragonite;calcite

Algal boundstone and fragments. Major minerals: aragonite;calcite

Coralgal boundstone
. Major minerals: aragonite;calcite

bioerosion;encrusta
tion - multilayered

encrustation -
multilayered

bioerosion;encrusta
tion - multilayered

N9;5Y 8/4

N9

N9;5Y 8/4

Coralline
algae;Coral-undetermin
ed;Homotrema;Bivalve

Coralline
algae;Bivalve;Homotrem

a

Coralline
algae;Homotrema

Coralline
algae;Porites-submassiv

e

D
ep

th
(m

bs
f)

Region:
Water Depth:

C
or

e 
re

co
ve

ry

IODP Expedition 389 VCD
Site:

C
ur

at
ed

se
ct

io
ns

Fa
ci

es

IO
D

P
sa

m
pl

es

Li
ne

 s
ca

n
im

ag
e

XC
T 

sc
an

im
ag

e
Visual core descriptionGrain size Taphonomy ColorFossils
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IODP Samples
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Mixed-carb/vol
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FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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6.0

5.5

5.0

4.5

4.0

3.5

3.0

4R-1

Coralgal boundstone - coral fragments with thin CCA. Major minerals:
aragonite;calcite

Algal boundstone, with heavily bored and altered greyish algal crust.
Rhodoliths (CCA + FCA).

. Major minerals: aragonite;calcite

bioerosion;encrusta
tion - multilayered N9;5Y 8/4

Porites-branching

Coralline algae
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Visual core descriptionGrain size Taphonomy ColorFossils
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Kawaihae

145.6 m

IODP Samples
Dating
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IWRH

MAD/PW
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Facies
FRW-CorAlgBound
FRW-CorAlgMicrobBound
FRW-MicrobAlgBound
FRW-MicrobBound

FRW-AlgBound
RDST/FLST-Rhodoliths
DET-Consolidated
DET-Unconsolidated

Mixed-carb/vol
VOL-Clast
VOL-Basalt
FALL

Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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9.0

8.5

8.0

7.5

7.0

6.5

6.0

5R-1

6R-1

7R-1

Possibly fall in material.

With laminar/columnar microbialite (re-cored fragment + CCA+FCA
clasts.. Major minerals: aragonite;calcite

Fall in material with fragments of corals, CCA, gastropods, and
Rhodoliths. . Major minerals: aragonite;calcite

Algal boundstone with thick CCA with few fragments of Pocillopora and
Porites branch, with thin microbialite (structureless).. Major minerals:
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Algal boundstone with predominantly CCA with some microbialite
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9.0
7R-2

8R-1

9R-1

Algal microbialite boundstone. Major minerals: aragonite;calcite

Microbialite - faint laminations (with some borings). Major minerals:
aragonite;calcite

Microbial-algal boundstone
CCA+FCA coralline algae + microbialite (laminar columnar, to

structureless). Major minerals: aragonite;calcite

Algal boundstone (thick CCA crust + some FCA + microbialite) + some
fragments of Pocillopora and Cyphastrea.. Major minerals:

aragonite;calcite

encrustation -
multilayered

encrustation -
multilayered

N9;5Y 7/2

5Y 7/2

N9;5Y 7/2

N9;5Y 7/2
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9R-2

Algal boundstone (coralline algae show some fruticose morphology) +
homotrema and vermetids.

Microbialite crust with laminar-columnar morphology.. Major minerals:
aragonite;calcite

Microbial-algal boundstone - with microbialite (columnar, dendritic,
laminar). Major minerals: aragonite;calcite
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No recovery
Core recoveredVCD legend
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No recovery
Core recoveredVCD legend
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Wash bore
High disturbance

Core recovery

No recovery
Core recoveredVCD legend
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27.0
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25.0

24.5

24.0

1R-1

Core strongly brecciated with a crumbly, altered aspect.
Crushed CCA with fragments of CCA (cm-sized) in a coarse-sand sized

matrix of fragmented CCA.
Some

Vermertids and Homotrema.

Fragments of coral encrusted by coralline algae (thin). Borings. Major
minerals: aragonite;calcite

encrustation -
multilayered;bioero

sion

bioerosion;encrusta
tion - multilayered

N9

10YR 8/6;N9

Serp;Vermetidae;Coralli
ne

algae;Echinoderm;Hom
otrema

Coralline
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33.0

32.5

32.0

31.5

31.0

30.5

30.0

2R-1

3R-1

4R-1

Highly disturbed core. Brecciated
Some clasts of corals, rare CCA.

Brecciated top.
Coralgal boundstone with submassive Porites + CCA crusts (with some

geopetals).

Algal Bst + fragments of Porites.
Borings with geopetals.

Thick interval of CCA+FCA crust with many branches of coral and
encrusting corals.

Thin microbilaite crusts in cavities..

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

encrustation -
multilayered;bioero

sion

10YR 8/2;5Y 8/4

10YR 8/2;5Y 8/4
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36.0

35.5

35.0

34.5

34.0

33.5

33.0

5R-1

6R-1

7R-1

Several tens of cm thick composite algal crusts (CCA+FCA) with
vermetids and srpulids

Thin microbialite crusts capping the algal crusts.

Highly disturbed core
CCA + microbialite crusts Fragmented corals at the top (ISX)..

Highly disturbed core
Clasts of corals, CCA, microbialite .

encrustation -
multilayered;bioero

sion

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

N9

N9;5Y 8/4

N9;5Y 8/4

rites-undetermined
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39.0

38.5

38.0

37.5

37.0

36.5

36.0

8R-1

9R-1

10R-1

11R-1

Highly disturbed core
Clasts of corals, CCA and microbialite

Porites branches are bored.

Highly disturbed core
Clasts of corals , CCA+FCA and microbialite. Major minerals:

aragonite;calcite

Coralgal microbialite Bst with robust branching to columnar coral in a
CCA crust with a crumbly, altered aspect.

Thin microbialite crusts in cavities.

FWK made of massive coral, encrusted by CCA and thin microbialite.
Columnar and branching corals.. Major minerals: aragonite;calcite

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

encrustation -
multilayered;bioero

sion
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40.0

39.5

39.0

12R-1
Several tens of cm thick composite algal crusts (CCA+FCA) with

vermetids and srpulids
Associated with some laminar and branching corals.
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45.0

44.5

44.0

43.5

43.0

42.5

42.0

13R-1 Extensive drilling disturbance.
reworked, brecciated material, possibly with re-coring marks on some

debris, at the top of the core
Essentially clasts of coral, algal crusts with minor proportion of

microbialite clasts.
.
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48.0

47.5

47.0

46.5

46.0

45.5

45.0
14R-1

15R-1

Dominantly massive corals associated with CCA crusts forming FWK
with big cavities. Thin microbialite coating in some cavities.. Major

minerals: aragonite;calcite

Dominantly massive and columnar corals associated with CCA+FCA
crusts.

Some grainy, biodetrital carbonate sand in some cavities.. Major
minerals: aragonite;calcite

Unconsolidated biodetrital gravelly rubbles of fruticose coralline algae,
corals (reworked ?) in a sandy bioclastic matrix (ivalves, echinoids, CCA,

coral...).

Dominantly massive and columnar corals associated with CCA+FCA
crusts.

. Major minerals: aragonite;calcite

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

bioerosion

bioerosion;encrusta
tion - multilayered

N9;5Y 8/4

N9;5Y 8/4

10YR 8/2;N7

N9;5Y 8/4

Coralline
algae;Porites-massive;V
ermetidae;Echinoderm;
Porites-submassive;Cyp
hastrea-undetermined

Coralline
algae;Porites-massive;P
orites-branching;Gastro

pod

Coralline
algae;Vermetidae;Bivalv
e;Echinoderm;Coral-und
etermined;Porites-unde
termined;Cyphastrea-un

determined
Coralline

algae;Porites-columnar
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51.0

50.5

50.0

49.5

49.0

48.5

48.0

16R-1

16R-2

Branching and sumassive corals associated with CCA crust. Major
minerals: aragonite;calcite

Massive basalt with submm sized rounded vesicules. A few elongated
vesicules. Aphanitic texture.

Fragments of Corals and branches partially encrusted by CCA. May be
reworked. Major minerals: aragonite;calcite

Blocks of fractured massive basalt.

Coarse to very-coarse grained volcanoclastic material with a bioclastic
fraction. Some oversized pebbles and cobbles of vesicular basalt.

Coarse to very-coarse grained volcanoclastic material with a bioclastic
fraction..

Black vesicular basalt with various abundant medium round vesicules
(3-5mm). Some are colesced.Vesicule size reduces downward

Aphanitic texture.
A brecciated interval between 85-95 cm.

very coarse
sand;coarse sand

bioerosion;encrusta
tion - multilayered

bioerosion;encrusta
tion - multilayered

N9;5Y 8/4

N1

N9;5Y 8/4

N1

N1;10YR 2/2

N1

Porites-submassive;Cora
l-branching;Echinoderm;

Coralline algae

Coral-branching;Corallin
e

algae;Porites-undetermi
ned
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54.0

53.5

53.0

52.5

52.0

51.5

51.0

17R-1

17R-2

18R-1

19R-1

20R-1

Black vesicular basalt with various abundant small vesicules (1-2mm)
Aphanitic

.

Medium to Coarse grained volcanoclastic material with a bioclastic
fraction. Some oversized pebble to cobble of vesicular basalt.

Hyaloclastite: Altered, reddish, crumbled vesicular basalt with various
abundant medium vesicules (3-5mm). Some black pebble to cobble of

vesicular basalt
A brecciated reddish interval between 110-130 cm.

Brecciated black vesicular basalt with various abundant small vesicules
(1-2mm) .

Extensive drilling disturbance.
reworked, brecciated material, possibly with re-coring marks on some

debris, at the top of the core
Essentially clasts of coral, algal crusts with minor proportion of

microbialite clasts.
.

Brecciated black vesicular basalt . Aphanitic texture, rounded vesicules
(1-2mm). High core disturbance

Fractured vesicular basalt at the base .
Extensive drilling disturbance.

reworked, brecciated material, possibly with re-coring marks on some
debris, at the top of the core

Essentially clasts of coral, algal crusts with minor proportion of
microbialite clasts.

.

Brecciated black vesicular basalt . High core disturbance

coarse
sand;medium

sand

N1;10YR 2/2

N1

N9

N1

N9
N1

N1
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57.0

56.5

56.0

55.5

55.0

54.5

54.0

23R-1

24R-1

25R-1

Fractured vesicular basalt at the base
Aphanitic texture, vesicules 2-4 mm, oblong, non coalesced.

Fractured vesicular basalt
Aphanitic texture. Vesicules are rounded, 1-3 mm in diameter.

Aphanitic basalt in the top 15 cm. Then porphyritic (olivine and
pyroxene crystals) basalt with aphanitic matrix. Round bubbles, whose
density decreases downhole. Alteration at the base.. Major minerals:

olivine;Pyroxene

Fragments of mostly aphanitic basalt , one fragment porphyritic. Round
bubbles..

Porphyritic basalt  with aphanitic matrix. Few large coalesced bubbles in
the upper 40 cm; numerous small bubbles in the lower 20 cm, few

coalesced.. Major minerals: olivine;Pyroxene
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60.0

59.5

59.0

58.5

58.0

57.5

57.0

26R-1

27R-1

Fragments of porphyritic basalt with few large crystals and aphanitic
matrix. Bubbles mostly rounded and small..

Porphyritic basalt with olivine and pyroxene crystals and aphanitic
matrix. Bubbles rounded and small; some large and irregular.. Major

minerals: olivine;Pyroxene
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N3
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63.0

62.5

62.0

61.5

61.0

60.5

60.0

29R-1
Fragments of porphyritic (few large crystals) basalt with aphanitic
matrix. Bubbles mostly rounded mm-sized, few elongated bubbles

(cm-sized)..
N3
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66.0

65.5

65.0

64.5

64.0

63.5

63.0

30R-1 Porphyritic (large crystals of pyroxene ) basalt with aphanitic matrix.
Few bubbles mostly rounded mm-sized.. Major minerals: PyroxeneN3
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69.0

68.5

68.0

67.5

67.0

66.5

66.0 31R-1 Fragments of porphyritic (large crystals of pyroxene and olivine ) basalt
with aphanitic matrix. Bubbles mostly rounded mm-sized. Few glassy

fragments. Major minerals: Pyroxene;olivine
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