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Lithology of piston cores taken from the deep sea floor in
the western North Pacific during R/V Mirai cruise [MR98-03]

Masafumi MURAYAMA " “ " Kaori AOKI“H
Toshiya KANAMATSU """ Hirofumi YAMAMOTO""

U Four piston cores were collected from the western North Pacific during the R/V Mirai cruise [MR98-03]. The sediments were
recovered from water depths deeper than carbonate compensation depth (CCD) along the 152° E transect between 40° N and 30°

N. Reconstruction of the movement of Kuroshio and Kuroshio Extension during glacial-interglacial periods is to improve our under-
standing of the evolution of surface current system in the North Pacific. The lithology of sediment except St. 4 is composed mainly of
diatom-, radiolaria-bearing clay with intercalated many volcanic ash layers. The diatom content in St. 1 is relatively higher than that
of other two core sediments. Based on description and physical property measurements, it is suggested that the St. 2 and St. 3 cores are

suitable for paleoceanographic studies.

Key Words : Kuroshio Extension, Piston corer, Lithology, Multi-Sensor Core Logger [MSCL]
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Fig. 1 Map showing the location of the sediment cores used in this study.
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Table 1 ~ Location list of core sampling during the R/V Mirai cruise MR98-03.

Station Latitude Longitude  Water Depth  Recovery Lithology Asura Core
No. (N) (E) (m) (cm) (em)
St.1 40° 03.19° 152° 29.43" 5,567 1029.0  Diatom, radiolaria and sponge spicule bearing clay 43.5
SL2 35° 00.02° 152° 30.00" 6,067 1329.0  Radiolaria, diatom and sponge spicule bearing clay 33.5

| St3 307 03.54" 1527 29.457 6,078 1561.4  Radiolaria, diatom and sponge spicule bearing clay 18.5
St.4 32° 00.26° 148° 13347 1,742 130.0 Calcareous ooze, chalk and rock with manganese nodules 75
gooooooooooboOoboOo0oo0ooooooooooo
Table 2 Type of piston corer and recovery length of sediments during the R/V Mirai cruise MR98-03.
Piston Core
Station St.1 St.2 St3 St.4
Corer Type JAMSTEC JAMSTEC JAMSTEC JAMSTEC
Pipe 5mx4 20m Smx4 20m 5mx4 20m S5mx2 15m
weight 1.5t 1.5t 1.5t 1.5t
diameter @80mm @#80mm $80mm $80mm
Section Length Section Length Section Length Section Length
No. (cm) No. (cm) No. (cm) No. (cm)

1 96.0 1 Tl 1 93.5 1 84.5

2 99.0 2 96.5 2 100.0 2 45.5

3 99.5 3 100.0 3 102.0 TOTAL 130.0
4 99.5 4 48.0 4 27.5
5 4.0 5 --# 5 98.7
6 99.0 6 100.0 6 99.5
7 96.0 7 98.0 7 98.5
8 100.0 8 100.0 8 98.5
9 97.0 9 101.0 9 95.0
10 93.0 10 95.5 10 98.5
11 --* 11 99.5 11 100.0
12 59.0 12 100.5 12 99.5
13 87.0 13 100.0 13 99.7
TOTAL 1029.0 14 100.5 14 100.0
15 87.0 15 101.0
16 25.0 16 101.5
*handling disturbance TOTAL 1329.0 17 48.0
TOTAL 1561.4

#continuity between 4 to 6
Asura Core Asura Core Asura Core Asura Core
43.5¢cm 33.5¢cm 18.5cm 7.5em
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40°03.19' N 15229.43'E 35°00.02' N 152°30.0' E
water depth 5,567 m water depth 6,067 m

5
i
g
2
o
pr g

MR98-03, St.3 MR98-03, St.4

30°03.54'N 152'29.45'E 32°00.26' N 148°13.34'E
water depth 6,078 m water depth 1,742 m

0000o0000000000000000000000000
Fig. 2 Bottom profile record at core sampling sites.
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e
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Fig. 3 Lithology of PA - 1, PC - 1 at Station 1.
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Table 3 Detail description of tephra samples in three piston cores.
MRI8-03, PC-1
No. (1) Depth (cm) (2) Glass Type (3) Mineral Compeosition Remarks
1 295521 bw - ‘White colored two thin layers
2 136 - 140 pm opx. 0, gi, mt Ash Tayer, Both boundaries are sharp.
3 270- 282 bw B White colored paichs
4 304.5-324.5 pm, fb, bw - Ash layer. In upper zone, the bw tvpe of glass shards s included more than the pm type of thal.
5 334 -340 pm, bw opx Ash Jayer. Both boundaries are sharp but inclined.
[ 5T4 5745 pm, bw - Ash layer. Lower boundary Is sharp, but upper zone is affected by coring disturbance.
7| 879 - 883 pm
8 0085 - 1014 pm, bw
El 1016 - 1020 pm, bw Ash Tayer. Both boundaries are sharp.
10 1023-1029 bw, pm Ash Tayer. This layer might be same 10 1016 - 1020 cm ash layer.
MR98-03, PC-2
No. (1) Depth (em) (2) Glass Type 3) Mimeral Composition Remarks
] 54-55.5 bw {m0)
2 94.5-97.5 bw! (mi)
3 192 -193.5 pm, bw - Boundary is not sharp.
4 200 - 304 pm, sc, bw
5] 320.5-330.5 Nomal grading
6 375 -380.5
7 431 - 439 bw, pm, sc
8 468 - 474 sc, mt -
9 558 - 567 bw, pm (microlite) mt, ho
10| 649 - 651.5 bw, pm mt Ash paches
11 A81.5 - 690 pm, 1b (microlite), s¢ - Sandy silt
12 798 - BOG bw, pm - Normal grading, The minerals are rich in the Tower zone .
13 84015 - 851.5 pm (microlite), bw bi Ash Tayer is divided to 9 units.
14 8725 - bw, pm, pumice - Ash patch with pumice
13 905.5 - 807 pm, b, bw opx, mt
16 D48 - 954 bw! Normal grading.
17 OG0 - 962 pm qt. mi Ash paches
18 1034.5 - 10355 pm* OpX, mt Ash paches
19 1123.5-1136.5 pm mt
20 1155 - 1163.5 pm, bw Normal grading
21 1237 - 1236 pm, b, bw mt
22 1297 - 1299 bw, pm bi+, mtL Ash Tayer is divided, at Teast, to 3 unils.
23] 1322 -1329 bw bi
MRY$-03, PC-3
No. (1) Depth (cm) (2) Glass Type (3) Mineral Composition Remarks
1 145.7 - 150.7 pm, bw -
Z 531.2-533.2 bw, pm =
3 552.2-554.2 pm, bw (bi, mt)
4 £33.7 - 634.7 pm, bw (mt)
5 749.2-7512 pm, bw - Both boundaries are sharp.
6 10452 - 1047.7 bw, pm Cower boundary is sharp with moderate biofurbation .
7 1255.9 - 12659 bw Grain size of glass shards is very fine (<63 Lm).
£l 1400 - 1416.9 bw, pm z
9 1501.9 - 1510.9 bw b
10 1555.4 - 15614 bw Bi+

(1) Depth (cm below surface)

(2) opx: orthopyroxene, cpx: clinopyroxene, ho: homblende, bi: biotite, mt: magnetite, qi: quanz, fl:feldspar.

- not obserbed. +: abundant. ( ): rare.

(3) bw: bubble-wall type of glass shards, pm: pumice type of glass shards, fb: fiber type of glass shards, *: colored glass
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Fig.4 Lithology of PA -2, PC - 2 at Station 2.
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Photo 2 MR98 - 03, PA - 2 & PC - 2 core. The top of section 6 is successive to the bottom of section 4.

MR 98-03, ST.3

P et S ekl N
MROS-03

(-3

w

.

a g B W o T W e W e W g

0 030MR98 - 03, PA -30 PC-300
Photo3 MR98-03,PA-3 & PC -3 core.

JAMSTECR, 40  (2000) 199



000odoDo0moobOoOobOoOn 4337 0 4357 cm
0 88YR4.8/2.6 » 7.7YR4.1/2.1(11765.2 cni] 9.2YR4.4/2.6 -
8.8YR4.1/2.2[111290.9 cmi1 9.2YR3.8/2.6 - 9.4YR3.7/2.700
3000000000000078YR88/14000000
00O [J2335 cm 02385 cm[B36 cm 0 342 cm[B78 cm
O3cmiOOO0O0O0oDoDooooooooon
Odo0oOoooooooDolseldcmido 00000
gooooooooooe3y mooooooooo
ooooooomoom

st.41 000
OPA-40000000D0O0O0O0OOODOO0OS8cmO
goddddddoooooommooob0oooooo
Jooodbdde4cmiidooobDOoOonooOoOoO
gooobooselog2Mmooooonooooooon
godooooo2semOb000O0O0OO0OO0DOOODOOO
godddddoooooooooooooooooo
0 8-301 8-4[1J
gpPC-4000000000O010cmOOOOO0DOOOO
godddddddddoooooooooooooo g
000D0000000D0OdDO light olive garyd 5Y 6/100
0040 MR9S-03, PA-30000000000000000 olive gary] 5Y 4/100 00000 OD 00 30 cml very
Photo 4 A manganese nodule occurring at the top of PA-3, MR98-03. pale orang@ 10YR 82000000000 OOS0 ecm 52
cmThinkish gray] 5YR 8/11J 0 O O [1J 52 cmO bottom[]
goodoodooooomoooboobooboobooasO
e OO006cmO5SemOIDO0OOOOOOO0O
00o0oooobooobobOoOoDde0cecmdlss cmid
l145cmO 0 0000000000000 15 ecmd3 cmd
lemOOOOOOOOODOOOOOOOOO

MR98-03, St.4 PC-4

0 [ [rrrTrTT
TTTTTT l Oze
Legend T;‘;’:;‘T} calcareous o
T
(T i -
; 2 U ) O R 5 |
T3 ooze ..g — oo calcareous chalk
- e’
@ chalk [TTTTILL
“-E TTrTIIT limestone
711 limestone % C e
@] manganese =
nodule [TTTTIL] 130 cm

ooost40000PC-4000
Fig. 6 Lithology of PC - 4 at Station 4.
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MR 98-03, ST.4

goedst 4000000000 DOO0OO0OOOOOOODO
Photo 6 A damaged corer bit during sampling in St. 4.

O0O50MR98-03, PC-40 000000000000 OOOOOOOOOOOO
Photo 5 MR98 - 03, PC - 4 core and a manganese nodule recovered with the Ashura corer.
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Photo 7 Detailed image of MR98 - 03, PC - 4 core composed of calcareous ooze (0 - 30cm), chalk (30 - 52cm) and limestone(52cm 0 ).
Note the sharp boundaries between the lithofaicies.
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Photo 8-1 Cross section of the manganese nodule of Photo 5. Photo 8-2  Thin section of the manganese nodule of Photo 5.
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Photos 8-1~4 Manganese nodules recovered with the Ashura corer.
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Fig. 7 Results of physical properties using the multi-sensor core logger [MSCL].
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a b C

PC-1, sec. 2 PC-2,sec. 7 PC-1, sec. 6
60-80cm 80-100cm 80-100cm

)

5cm

0000 Xooo

OMPC-1,sec.2060-80cmOJ 000000000000
OMPC-2,sec.7080-100cmI0 000000000 OOO0O0COOOOOOO
O PC-1,sec.6080-100cmIO0 000000

Appendix : Soft X - Ray photographs

O M PC - 1, sec. 2 (60 - 80cm). Arrow shows oozy sediment.

0 [ PC -2, sec. 7 (80 - 100cm). Arrow shows consolidated sediment within ooze.
O M PC - 1, sec. 6 (80 - 100cm). Sediment disturbed during core recovery.
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d e T

PC-1, sec. 1 PC-3, sec.7 PC-3, sec. 12
60-80cm 0-20cm 20-40cm

5cm

OmPC-1,sec. 1060-80cmOI00O0O0O00O0O0O0O0O0O0O0O0OOOOOO
OmMPC-1,sec. 1060-80cmO00 00000000 Table 30 0 No. 210
OmMPC-1,sec. 10 60-80cmO00 00000000 Table 30 0 No. 610

O M PC -1, sec. 1 (60 - 80cm). Arrow shows highly bioturbated sediment.

O PC -1, sec. 1 (60 - 80cm). Arrow shows the No. 2 tephra layer listed in Table 3.
O PC- 1, sec. 1 (60 - 80cm). Arrow shows the No. 6 tephra layer listed in Table 3.
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