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Lithology of piston coresrecovered from the northwestern
Pacific Ocean on R/V Mirai cruise [MR0OO-K 05]

Hirofumi YAMAMOTO™  ToshiyaKANAMATSU™

Two piston cores were taken from the depth of 6000m area off the east coast of Honshu during MR00-K05 cruise. Our
aim is to reconstruct the two distinctive surface currents system which are the north-flowing Kuroshio and the south-
flowing Oyashio around Japan from last glacial to present. The lithology of two piston cores is described based on visual
and x-radiograph observations, digital color and magnetic susceptibility respectively. All cores are composed mainly
alternations of silty clay and laminated or bioturbated, fine-grained sand layers with intercalated volcanic ash layers.
Based on these descriptions, it is suggested that the PC-1 and PC-2 cores are suitable for paleoceanographic studies.

Keywords : Kuroshio extention Piston core, Lithology, Digital color, Magnetic susceptibility
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01 PL-010PC-010PL-020PC-020000 O

Tablel Sampleinformation for each Section

Site PC-01 L ocation(30-30.0018N,147-30.0165E,water depth 5911m)

PC-01 PL-01
top of end of
section lengthcm  section section sub-sample HAND lengthcm  sub-sample
1 29.5 0 29.5 Kx4,C,PL,SXC 1 31
2 101 295 1305 Kx4,C,PL,SXC 2 35 Kx4,C,PL,SXC
3 101.5 130.5 232 Kx4,C,PL,SXC 3 32
4 100.5 232 3325 Kx4,C,PL,SXC
5 99.5 3325 432 Kx4,C,PL,SXC
6 101 432 533 Kx4,C,PL,SXC K:Kabuse
7 102 533 635 Kx4,C,PL,SXC C:Plastic cube
8 100 635 735 Kx4,C,PL,SXC PL:Plastic Bag
9 101.5 735 836.5 Kx4,C,PL,SXC SXC:Soft-X casing
10 99 836.5 935.5 Kx4,C,PL,SXC
11 102.5 935.5 1038 Kx4,C,PL,SXC See Fig.3 for sampling procedure
12 98.5 1038 1136.5 Kx4,C,PL,SXC
13 98.5 1136.5 1235 Kx4,C,PL,SXC
14 96.5 1235 13315 Kx4,C,PL,SXC
15 100 13315 14315 Kx4,C,PL,SXC
16 102 14315 1533.5 Kx4,C,PL,SXC
17 100.5 1533.5 1634 Kx4,C,PL,SXC
18 102 1634 1736 SXC
19 100.5 1736 1836.5 SXC
20 975 1836.5 1934 SXC
cc 195 1934 1953.5 SXC

Site PC-02 L ocation(39-59.9922N,145-59.9983E,water depth 5177m)

PC-02 PL-02
top of end of
section lengthcm  section section sub-sample HAND lengthcm  sub-sample
1 86 0 86 Kx4,C,PL,SXC 1 30.7
2 103 86 189 Kx4,C,PL,SXC 2 30.4 Kx4,C,PL,SXC
3 103.5 189 292.5 Kx4,C,PL,SXC 3 30.3
4 98 292.5 390.5 Kx4,C,PL,SXC
5 99.5 390.5 490 Kx4,C,PL,SXC
6 97.5 490 587.5 Kx4,C,PL,SXC K:Kabuse
7 99.5 587.5 687 Kx4,C,PL,SXC C:Plastic cube
8 100 687 787 Kx4,C,PL,SXC PL:Plastic Bag
9 97 787 884 Kx4,C,PL,SXC SXC:Soft-X casing
10 98.5 884 982.5 Kx4,C,PL,SXC
11 101 982.5 1083.5 Kx4,C,PL,SXC See Fig.3 for sampling procedure
12 101.5 1083.5 1185 Kx4,C,PL,SXC
13 101.5 1185 1286.5 Kx4,C,PL,SXC
14 101.5 1286.5 1388 Kx4,C,PL,SXC
15 102 1388 1490 Kx4,C,PL,SXC
16 101.5 1490 1591.5 Kx4,C,PL,SXC
17 101 1591.5 1692.5 Kx4,C,PL,SXC
18 100.5 1692.5 1793 SXC
19 100 1793 1893 SXC
20 95 1893 1988 SXC
cc 21 1988 2009 SXC

58

JAMSTECR, 44] 200100



4. 0000000000040

goobobbbooooooooooimbbooooon
UmmbOoooobOooobbobboooobooooboo
gboobobooobooboobooboobobooooXxoo
goobooooboobboobobooobbbao
gooobbobobbbobobboobobooooooo
003

5.0000
gbooooboooobooooooomobooooono

gooogoobbooobooobbobbooobooboooobogon

000 PL-010 PC-010 OO0 4A0 OPL-0200 PC-0200 O 50 O OO

0 PL-010

PC-ol0 00 000000MOOO00000moo3ng
goooboobooboboobobbooboboooooooobo
031,32, 36cmI 0000000000 0O0O00ODOO0OD
goooobooobooboboooooobooobooo
goobooobobooobobbooboboboobobooo
gootdb0oembOOooobooOooboOooboOobboOogo
ggboboooboobobbooooboboboboboon
gooboooooobooooboboooooobogon

0 PC-010
PC-010015319m0 0000000 00ODO 015.319m
OSecl7085ecm 0 00 MOOOOO0O0OOOOOOOOO

Piston Core

Multisensor core logging
gamma-ray attenuation
magnetic susceptibility

oooooooo@obooooooooooomoobooo

doo0oo0o0oo0ooooooooooooooooo
0000o0oooooooooopoooboooopoooooo
gooooooooOoooOoooOoooOoboon mseno
ooooooooooomo4A@moooooooon
0O0O0O00oooOoooOoonm very fine sand to siltd
goooo00ooU00oooOo0oo0oooooDooooOo
0000000 OSec.150 240 55ecmO O 00 0O0OO O 40
o0oo0oo0ooOooooooooooooooooooo
o0oooooooOooooooOoOoooooooooo
ojooooooooo0o0Oooooooooooo
0000000000000 ooooooooooooon
ooooO0ooOooooUoOooooooooooooo
O000Osec6000O00O00O0O0OOOOOO6GemOOODO
Sec.12026cmd 0 00000000 0O0O0O0OODOOCOO
ooooooog

UpPL-010PC-O1O000OOO
gboobooobooboobobobobbbbboom PL-
01 HAND2[MIO DOOooooooooobooooobobo
gooooMsTODOobObooooboo4BO0ODDPC-
010 Sec.l DOODOODOOO15emOMSTOOOO OO OO
gooooobboooobooboobooooobmo
gooooMsSTODOOoooooooooooobooooo
gooooboooooboooogorPL-010pPCc-0100 0O
gbooooooopcoiooboooobobbooboon

Archive
Soft-X(30x 7x 200mm)

N

Archive Workin ,
g Working
‘ Plastic cube
Core photograph Core color measurements (22.4x 22.4x 22.4mm)

\

Core description

Zig

Kabuse

(18x 10x 1000mm)

Soft-X Plastic cube Kabuse
Sedimentary Paleomagnetic Radiolarian/Diatom
structure anaysis assemblage analysis

03 ODOooooooooo
Fig.3 Chart flow of core sample treatment.

JAMSTECR, 441 20010J

59



MROO0-K 05

PL-01 PC-01
HAND2 Section
—0 =
(o]
—10 8 =
§§ - —
3 Clay is
% | mottled
20 3 |severely| 4
3 —
3 5
L-30 K L
e ] |
Lowest 1cm:
sediment derived| [ |
from surface 7
8
Legend 9
% Bioturbation 10
-A- Ash layer
= Planar lamination [
o Isolated pebble ) ===
1 Fining-upward |
12
o soupy
§ Highly deformed 13
14
15
16
m— |
17
18
19
20
e

PL-01 and PC-01 is complsed of
brown colored siliceous clay,
severely mottled. PC-01 is
accompanied by abundant glassy ash
layers. Clay contains siliceous
bioclast, especialy richin
radiolarian test.

identified Ash Layer
Ash layer (brownish black) ®

thinly lamination

Ash layer @

Ash patch @

Ash layer @
pumicous pebbles are scattered

Ash patch (brownish black) ®

very thin sandy ash layer
Ash patchs (light gray)

convex ash layer (yellow brown)
isolted pumicous pebbles are common
Ash patchs (light gray)

Ash layer (ligth gray)

Ash layer (gr:
thinly?e}llmin(agl’eg)i,%tervd

®
@)
Ashlayer (ligth gray)

large pumice pebble a, ameter 6 cm) @
Ash layer composed of three units @

very thin ash layer, conting pebbles

Ash layer composed of three units @
Ash layer composed of four units

Ash layer composed of four units
Ash layer (ligth gray)

Below the horizon of 8.5 cm, section 17

flow-in structure(sucked sediments)

O4A PL-O10PC-0100000
Fig. 4A  Summary of PL-01 and PC-01 lithology.

20 -

depth cm

25

10 |

15 |-

20 -

25

4 15 4

4 20 | 4

25

L 35 L L

35

o T

L
8 10 12 14 16
b*

5L

10 -

15

20 |

depth cm

25 |-

30

— L

35
4500 5000

5500 6000

0 20 40 60 80 100 120

Attenuated Gamma Counts(cps) Magnetic Susceptibility(107-5 SlI)

048 0O0O0OOOOOOOOOOOOOOOOOODOOO
Fig. 4B Physical property correlation between Pilot and Piston cores.

60

10

— 15

— 20m

—@— Pistoncore(Sec.1,PC-01)
—&— Pilotcore(HAND2,PL-01)

JAMSTECR, 44] 20010



MRO00-K 05
PL-02
HAND1

O | oxdized
3 layer

1

Clay is
mottled
8 | severely

Legend
% Bioturbation
-A- Ash layer
== Planar lamination
& Isolated pebble
| Fining-upward

2
3
4
5
6
7
8
9

o soupy

§ Highly deformed 10

11

|

Section PC-02

— |olive colored siliceous clay,severely

]

PL-02 and PC-2are composed of gray|

mottled. PC-02 is accompanied by
abundant glassy ash layers. Clay
contains siliceous bioclast,
especidly rich in diatom test.

sandy ash layer

sections are broken to afew
to several cm pieces

sandy ash layer

Thick sandy ash layer=27cm(glassy)

Pebbles are scattered
ash layer composed of two layers

inclined gray ash layer

pumice pebble bearing ash layer
dark gray sandy ash(normal grading)
light gray sandy ash

very thnin dark gray sandy ash

brown sandy ash patchs

isoloted pebble

light gray ash accopanied by greenish
sand layer and pumices
isoloted pumice pebble(diameter=4cm)

light gray ash including greenish thin layer —
pumice pebble are scattered

Below85cm,section17flow-in sediment

— 20m

05 PL-020 PC-0200000
Fig.5 Summary of PL-02 and PC-02 lithology.

0 PL-020
goooobobobobb4emob0bOoOoobOoon
gbooobooooooobooooooobooon

0 pC-020
gbobobobboobobobobObsec3450000
gobobobooobobbooooobooonbooooo
gooobooooboooobbobboboooobo
gbooooobooboobboobobbobooo
gooobooboooboobooboobooobooo
gboboooboboobooobopL-02000000000
goopPco2000000D0O0OD0O0OO0ODOODDOO
gobobboooboboobobbobobbobooo
gbobooobooboobooooboooboboboooo
goooobobobobbooooobooobooobbo

JAMSTECR, 441 20010J

gobooboobooobobobOobOdsec70dd
eo87rem OO0 mMbooOODOOOOOoOoOoDbODOD
goooooooooooboboobobobobbbDboDbb
gooooooobobboobobobbboobooooboog
oboo00o0o0bo0obO0oO0DbO0DOseci2000050emOd
goboboooboboboooobobooobobobono
OD0OSec1908ecmibd 0 ooooboomooooong
gooobobooooooMsTgooooooooog
goooood

6. 0000000000D0OMmM MSCLO
oooooooooobGeEOTEC OO ODOOOOn
goooboobobobbooobobooooboooo
UOGRAD OO mMMSIMD OOoooooMmesLooooon
pOOOO00OO0DMPWYILOOOOOOOOOOOOOODO

61



OPL-01O0PC-0100DODO
gooobooooboooboooboooooboMsT
oboboooeADOOODDOOOODOOODMOODOODO
gobooobobomoeBmboobooboooobogon
ggoobooooooboobobobbobobooooboobgo
gooooooobooooooooboboobooooo
goooboooboooboobooboooboooobooooon
gooobocgpboobooooboobobooobobooogoo
oooooooooMmsTooOooooooPL-010 O 6B O
goooo1oemobbbooooooobOemdn
gobboooooobooooboooobooooboowrggon
gooobobboooboooboooboooboboobooooo
vooobooobdooooboboboobooboobobooboon
gobobooobooooboooooboooooboog
pC-o10MSTO OOOOOOOOOOOO0O000000
gooopoooooooooobooon 1s.319mb g
goooooMsTOoODOoOOooOOooOoboobooooooo
goobobooooooobobooomobbooooobo
gobbooooooooboboooboooobobobooboo
oobooboobooboobooboboobobooo
gooboooboooboobboooboooboo

Attenuated Gamma Counts  Magnetic Susceptibility
(cps) (sh

4000 5000 6000 0 300 600
0 T

0.1

PL
0.2

T T T T T
I I
L 11111

0.3

SEC1 0 T T

SEC2

SEC3

SEC4

SECS

SEC6

SEC7

SEC8

SEC9

SEC10

Whole Core Depth(m)

SEC11 10

SEC12

SEC13]

SEC14]

SEC15]

SEC16 15 +— — - -
SEC17|

SEC18]

SEC19|

SEC20,

C.C 20 | | 111

O6A PC-010PL-0100000
Fig. 6A MR00-05PC-01& PL-01 Physical Properties (RAW DATA)

62

gooooooboboooobobboobobbooooboo
goboboobooooooooboooboooboooon
gooooooboo

OPL-020 PC-020 00O

pC-020 0 000bDbObOObObOObOObObOoboboon
Mmov7A7/BOOODOO0OO02mMO000000O00000O
gobooboobbobooboooboooboobobbooog
gobooboooboobobooboobomaoboboon
gobooobooobboboobobooobobDb OSec.7
geo-s7cm O O0obooooooooooooooog
goobooboooboobooboog

7.0000000
oooboboooooboooooboboobobobDbo
cMzo0020 OO OO OoobOooooboooooon
oooobboooboombz2emooooobOob0OOD
oooOwre0 00O O0OO0DDOOOOOL*a*b*O DO
gobobmosmoooooboooomagm
oodmexogoooooooboodbadw oMo

Do H 00 MmoOongoooood

Gamma Density Magnetic Susceptibility(Sl)Fractional Porosity
(gml/cc)

0 040812 0 300 600 0.8 1.2 1.6
TTTT T TT TTTTT

PL

T T T
L 11111

11111 1111 1

SECL 0 T 1 T T 1 TT T I T T

SEC2

SEC3

SEC4

SECS

SEC6

SEC7

SEC8

SEC9

SEC10

Whole Core Depth(m)

SEC11 10 |~ — - — - -

SEC12

SEC13

SEC14

SEC15

SEC16 15 | - - - - -
SEC17

SEC18

SEC19

SEC20
C.C. 20 | 1 1 11 1 1 151 111

g6eB PC-010PL-0100000
Fig. 6B MR00-05PC-01&PL-01 Physical Properties

JAMSTECR, 44] 200100



Attenuated Gamma Counts(cps) Magnetic Susceptibility(Sl)

3000 4000 5000 0 200 400

1 T T

0.2 - - .

0.4 1 1

[%2)
m
o
=
Whole Core Depth(m)
S
T

25
3000 4000 5000 0 200 400

O7A PC-020PL-0200000
Fig.7A  MR00-05PC-02& PL-02 Physical Properties (RAW DATA)

Lightness
100 . L*
White

Black

Gamma Density(gm/cc) Magnetic Susceptibility(SI) Fractional Porosity

0 05 1 15 50 100 150 0.8 1.2 1.6

0 T T T T
PL 0.1 - - - —
0.2 | . . - e
~ o3f 4 - - L 4
0.4 b ! I
E 0 T
| sEc2|
| sEc]
| sEcal
| skcs|
| SECS) 5 1 1
[sECT|
[sece| £
seco| &
sec]
seci] 310 il 7
seciyl 2
scly 2
sec
[SEC1
lsecag 15 7 b
Iseci7]
SEC18
Isecig
secao
LCC | 20 — -
25 1 1 1 1 1 1 1 | T |
0 05 1 15 0 200 400 600 0.8 1.2 1.6

078 PC-020PL-0200000
Fig. 7B MRO00-05PC-02& PL-02 Physical Properties

+h#*
~ Yellow
e e

"~ Blue

08 Lxya,pr000000
Fig. 8 Colorindex of L*, a* and b* parameters.

JAMSTECR, 441 20010J

63



OPL-01O0PC-0100DODO

ooooobpOooooobDogL*, ay andb* O0O9AO
gooooboobooboobooooMsTOOogoo
ooooooboboboooobooooboooobbooo
goooboooooooor*oocoddda OO0OprO0O0O
goboooboooowrxooboomoboooobaooboo
gbobboobbbobobooooboobboboboooon
L*oooooboboooobooboooooooooooo
goboobowxocoobooooxooboboboooo
goooooboooboooooobbooowrxoboobooo
OO0000000opDoobooobDOonoDofer0n b*O
gboooooooboboobobobooooboooooooo
gooooboooooobbbbbobooooaoobao
goboboooobboobooooobbooobooo
gobobodobooobooboboboboboooooboooboo
goooooooobobooboboooboboobooo
gbboboooboooboboboboooooooo
gooooboooooo

L* a* b*

20 30 40 50 60 0 2 4 6 0 6 12 18
0 T T T 1

01l = F 4 F .

PL
0.2 — = 3 = —

03 4 F 41 r -

SEC1

SEC2

SEC3

SEC4

SEC5

SEC6

SEC7

SEC8

SEC9

SEC10

Whole Core Depth(m)

SEC11 10 |~

SEC12

SEC13

SEC14

SEC15

SEC16 15 |
SEC17

SEC18

SEC19

SEC20
C.C.

20
20 40 60 0 2 4 6

09A PC-010PL-010000O
Fig. 9A MR00-05PC-01&PL-01 Physical Property (Color reflectance)

64

0O PL-02 & PC-0200 00O

oob0OLy e, 00000000000 9BOOO0OL*T
gooboobobooobooobbooboobooooboooboo
goobooooobooooexobobboooboboobon
gboooobobobooobooboooxbbobbodat O
Obr0000000D000OOODOOOoDOO0ObODOOoon
gboooooooobooboobboboooboooooo

s.0uxXooooo
O0000D0O000O0ooXooooOoO O softXm
gooobooboooboooobbooboboooobo
gMoopoooboboobooooobobooobobobooo
goodobobooooobbboooooooboo
UooboO O 200x 30x 7mm DO OO0 00000000
O00000000D0OXO0OOOOOODOOOds50kvp,
2mA, 2000 (D O OOO00OOoooooooooooobooon
U200b000ooooouoecooboxgooooo
goboooobbboboobooooobooobomoobodm

'_
*

)
*

o
*

10

N
o
N
o
[}
o
IS
—o
— @
i
N}
o
=N
-1 &
[}
«©

o

0.1

PL
0.2

TTTTTT
I T I I |
TTTTTT
L 11111
TTTTTT
I T T I |

0.3

A

8
Whole Core Depth(m)
u

[N
o

15

20"
20 40 60 -4 -2 0 2

02 4 6 810

09B PC-020PL-020 000
Fig. 9A MR00-05PC-02& PL-02 Physical Property (Color reflectance)

JAMSTECR, 44] 200100



9. 000000 DO

uoooobooobooooobbobbbbbobooobooooon

PC-1 Smear Slides Observation

Smear dide Description

Sec. 2 lcm Diatom Silicoflagellates Sponge spicules
Sec. 2 30cm Diatom Radiolaria Silicoflagellates
Sec. 2 80cm Faecal pellet Less microfossils
Sec. 3 10cm Diatom Sponge spicules Silicoflagellates
Sec. 3 90cm Qz, Felds Volcanic glass? Diatom

Sec. 4 9cm Volcanic glass (fragments, pipe vesicles) Qz, Felds

Sec. 4 75cm Micronodule Diatom Qz, Felds

Sec. 5 10cm Diatom Sponge spicules Clay mineral
Sec. 5 30cm Volcanic glass (almost bubble wall shards type)

Sec. 5 60cm Diatom Sponge spicules Radiolaria

Sec. 5 83cm Volcanic glass Radiolaria Diatom

Sec. 6 20cm Diatom Silicoflagellates Radiolaria

Sec. 6 55cm Volcanic glass (bubble wall shards, pipe vesicles)

Sec. 7 5cm Volcanic glass (fragments, pipe vesicles) Opague mineral
Sec. 8 46¢cm Volcanic glass fragment Biotite Opague minera
Sec. 8 70cm Volcanic glass (fragments, pipe vesicles) Biotite

Sec. 9 10cm Diatom Silicoflagellates Radiolaria

Sec. 9 93cm Volcanic glass (fragments, pipe vesicles) Less Qz, Felds
Sec. 10 10cm Diatom Sponge spicules Silicoflagellates
Sec. 10 89cm Volcanic glass (almost bubble wall shards type)

Sec. 11 10cm Diatom Sponge spicules Radiolaria

Sec. 11 27cm Volcanic glass fragments

Sec. 11 68cm Opaque minera Diatom Volcanic glass fragment
Sec. 12 20cm Volcanic glass (bubble wall shards, pipe vesicles) Chlorite

Sec. 12 40cm Diatom Silicoflagellates Sponge spicules
Sec. 12 90cm Volcanic glass (fragments, pipe vesicles) Opague minera
Sec. 12 92cm Volcanic glass (bubble wall shards) Opague mineral
Sec. 12 94cm Volcanic glass (bubble wall shards) Qz, Felds

Sec. 13 20cm Diatom Silicoflagellates Sponge spicules
Sec. 13 40cm Volcanic glass fragments Qz, Felds

Sec. 13 80cm Diatom Silicoflagellates Radiolaria

Sec. 14 60cm Diatom Silicoflagellates Sponge spicules
Sec. 14 86cm Qz, Felds Less microfossils

Sec. 14 94cm Diatom Volcanic glass Silicoflagellates
Sec. 15 7cm Volcanic glass (bubble wall shards, pipe vesicles) Qz, Felds

Sec. 15 10cm Volcanic glass (pipe vesicles) Opague minera
Sec. 15 15cm Silicoflagellates Diatom Radiolaria

Sec. 15 58cm Volcanic glass (bubble wall shards, pipe vesicles)

Sec. 15 6lcm Volcanic glass (bubble wall shards, pipe vesicles) Opague minera
Sec. 15 63cm Volcanic glass (bubble wall shards, pipe vesicles) Qz, Felds

Sec. 15 80cm Radiolaria Diatom Volcanic glass
Sec. 16 75cm Volcanic glass (pipe vesicles, bubble wall shards) Qz, Felds

Sec. 17 8cm Volcanic glass (bubble wall shards) Qz, Felds

Sec. 17 60cm Biogenic detritus Less microfossils

Sec. 19 40cm Biogenic detritus Diatom Sponge spicules
Sec. 19 80cm Biogenic? detritus Diatom Radiolaria

Sec. 20 80cm Biogenic detritus Silicoflagellates Radiolaria
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Appendix  Soft X-Ray photographs of 2 piston cores
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