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A change in the warm water Kuroshio Current system from the final
glacial age end to the interglacial period, it is based on radiolalian
fossils in the western North Pacific during the R/V Mirai cruise
[MR99-K04]

Moriyoshi YAMAUCHI**  Hirofumi YAMAMOTO**

It is very important to catch an environment change from the final glacial age until now to predict a posterior change
in an environment now. It is necessary to estimate a change in the large-scale change in from several hundred to several
ten thousand scale of the subtropical circulation to do this prediction in the western Pacific Ocean. The piston cores
were collected from the western North Pacific during the R/V Mirai cruise [MR99-K04].

The radiolalian fossils contained in this sediment was classified in the Kuroshio current system warm species and the
Oyashio current system cool species. A change in the warm water of the Kurosio current system from the final glacial
period end until the interglacial period was explained by this.
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Fig. 1 Sea surface temperature on April and September in 1995 by the satellite data(MCSST)
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Fig. 2 A spring 100m depth isotherm of the ocean environment figure and location of the pistoncorer
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Table 1  The ocean environment of the survey area
PC2 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec |Average| Max Min
Om | 13.0 11.0 9.5 12.0 14.0 170 | 20.0 | 22.0 | 23.0 19.0 15.5 150 | 159 | 23.0 9.5
50m | 12.5 10.0 9.5 11.0 | 135 | 140 | 12.0 12.0 15.5 16.0 12.0 150 [ 12.8 | 16.0 9.5
100m | 12.0 10.0 9.0 | 100 | 11,5 | 10.0 9.0 | 10.0 11.0 12.0 14.0 150 [ 11.1 15.0 9.0
200m 8.0 8.0 6.5 9.0 7.9 9.0 6.5
Av.0-200 9.8 11.8 12.6 12.6 11.9
Av.50-200 9.3 11.0 9.5 11.7 10.6
PC3 Jan Feb Mar Apr May Jun Aug Sep Oct Nov Dec |Average | Max Min
Om 14.5 17.0 23.5 19.5 186 | 23.5 14.5
50m 13.5 16.0 17.0 19.0 164 | 19.0 | 135
100m 12.5 14.0 13.0 16.0 139 | 160 | 125
200m 12.0 11.0 10.0 11.0 11.0 | 12.0 | 10.0
Av.0-200 13.1 14.5 15.9 16.4 15.0
Av.50-200 12.7 13.7 13.3 15.3 13.8
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igE#& (Tropic Fauna)

Acrosphaera lappacea, Acrosphaera murrayana, Acrosphaera
spinosa

Acrosphaera sp.A, Collosphaera huxleyi, Collosphaera
tuberosa

Collosphaera sp.C, Disolenia zanguebarica, Otosphaera poly-
morpha

Siphonosphaera martensi, Siphonosphaera socialis,
Stylosphaera melpomene

Ommatartus sp.A, Heliodiscus echiniscus, Heliodiscus (?) sp.

Euchitonia elegans, Larcospira quadrangula, Prunocarpus (?)
sp.A

Carpocanistrum acutidentatum, Carpocanistrum flosculum

Dictyophimus hirundo, Lithopera bacca, Liriospyris reticulata,

Trissocircus lentellipsis

JRRE#E (Subtropic Fauna)

Collosphaera macropora, Cladococcus cervicornis,
Cladococcus stalactites

Spongoplegma streptacantha, Styptosphaera spongiacea

Arachnocorys umbelifera, Ceratocyrtis sinuosa,
Clathromitra pentacantha

Eucecryphalus gegenbauri, Eucecryphalus sestrodiscus,
Lampromitra coronata, Lophophaenomma witjazi,
Pseudocubus octostylus

Pseudocubus sp., Verticillata hexacantha, Dictyophimus
infabricatus

Dictyophimus platycephalus, Pseudodictyophimus gra-
cilipes

Tholospyris scaphipes

% /4%& (Subarctic Fauna)
Acrosphaera arkitos, Actinomma cf. capillaceum,
Actinomma (?) sp.

Cenosphaera cristata, Cladococcus abietinus, Cladococcus
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pinetum

Cromyechinus antarctica, Cromyechinus cf. icosacanthus

Cromyodrymus sp.A, Cromyodrymus sp.B, Hexastylus cf.
minimum

Rhizosphaera sp.A, Sphaeropyle mespilus, Styptosphaera
(?) spumacea

Styptosphaera sp., Stylatractus sp., Stylosphaera sp.

Spongotrochus beringianus, Spongotrochus glacialis,
Spongotrochus sp.B

Spirema (?) sp., Pterocorys macroceras, Botryostrobus
aquilonalis

Dictyophimus mawsoni, Lychnocanium cf. grande,
Pterocanium (?) kortonevi

Tristylospyris sp.
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Table 2 The producing condition of radiolarian index species in PC2 (MR99-K04)

Sample No.
Core Depth

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

00cm

05cm

15¢cm

20cm

25cm

30cm

35cm

45cm

50cm

55cm

60cm

65cm

70cm

75¢cm

80cm

85cm

90cm

95¢cm

100cm

110cm

120cm

Tropic Fauna

Acrosphaera lappacea

1

2

2

1

1

Acrosphaera murrayana

1

1

Acrosphaera spinosa

5

N,

3

4

Acrosphaera sp. A

Collosphaera huxleyi

= o = o

[SYEN RN

Collosphaera tuberosa

Collosphaera sp. C

Disolenia quadrata

Disolenia zanguebarica

Otosphaera polymorpha

Siphonosphaera martensi

Siphonosphaera socialis

Stylosphaera melpomene

Ommatartus sp. A

Heliodiscus echiniscus

= o= v

Heliodiscus (?) sp.

Euchitonia elegans

Larcospira quadrangula

Prunocarpus (?) sp. A

Carpocanistrum acutidentatum

Carpocanistrum flosculum

Dictyophimus hirundo

Lithopera bacca

I PR Y

Liriospyris reticulata

Y Y N

JEG G G Y Y

Trissocircus lentellipsis

Subtropic Fauna

Buccinosphaera invaginata

Collosphaera macropora

Astrosphaera hexagonalis

Cladococcus cervicornis

Cladococcus stalactites

Lychnosphaera regina

Spongoplegma streptacantha

Styptosphaera spongiacea

Amphiplecta acroctoma

Amphiplecta callistoma

Arachnocorys umbelifera

o | =

Callimitra carolothae

Callimitra cf. elizabethae

Ceratocyrtis sinuosa

Clathromitra pentacantha

Dimelissa thoractites

Enneaphormis rotura

Eucecryphalus cervus

Eucecryphalus gegenbauri

N

o

Eucecryphalus sestrodiscus

Eucecryphalus sp. A

Lampromitra coronata

= [ |

Lampromitra cracenta

Lophophaena hispida

Lophophaenomma witjazi

Pseudocubus octostylus

Pseudocubus sp.

Sethopilium (?) sp. B

(%}

(&}

N

Verticillata hexacantha

JEG G G Y NS

Pterocorys hertwigii

Dictyophimus infabricatus

Dictyophimus platycephalus

Lithalachnium eupilium

Lithalachnium tentoriun

Pseudodictyophimus gracilipes

o

Tholospyris scaphipes

Subarctic Fauna

Acrosphaera arkitos

w

Acrosphaera sp. B Pacific type

Actinomma cf. capillaceum

)

1"

N (= [ |= e

Actinomma (?) sp.

©

N o [w [

Cenosphaera cristata

5

n

IR

[
o

Sw|w|=|s

N

Cladococcus abietinus

Cladococcus pinetum

Cromyechinus antarctica

IS

=3

N

Cromyechinus cf. icosacanthus

N (oo = [T |o ==

Cromyodrymus sp. A

= njo|n o

=N o

= v N (v (@ (o~

w |w |0 |

n|w (oo |w

ENENESIS)

[SIENIEAES

© = |~ |n

~

Cromyodrymus sp. B

Hexastylus cf. minimum

Rhizosphaera sp. A

Sphaeropyle mespilus

~

Styptosphaera (?) spumacea

ENICIENIN

IS

[SIENIENIN

Styptosphaera sp.

J Y ) G /Y

Stylatractus sp. in Pet.

[SIENTANNIES

N (== o N

B ENGIHEENES

=[NP |w

([N o|= o |w

= |=les|o|w

= [v o |w|;

= |w oo o

[SIENIANNYCYINY

Stylosphaera sp.

Circodiscus (?) sp. A

Spongotrochus beringianus

S}

©

IS

IS

o

w

Spongotrochus glacialis

o

o

3

Spongotrochus sp. B

IS

@

©

®

o

Diploplegma (?) sp.

Spirema (?) sp.

n

15

w

~

153

~

129

182

102

Theocalyptra davisiana cornutoides

Pterocorys macroceras

Botryostrobus aquilonalis

~ oo |w (o

© [N |= |

GISEN

o (e |

Dictyophimus mawsoni

N (o~ (=

—|n|o|=|6

N PN N

Lychnocanium cf. grande

[ Y PO PN Y d

PRI

Pterocanium (?) kortonevi

Tristylospyris sp.

10

Spumellaria

340

305

325

398

388

386

370

382

380

411

385

407

443

452

423

438

387

304

325

Nassellaria

123

160

195

175

102

112

114

130

118

120

89

115

93

57

48

77

113

196

175

Total Amount

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

Total Amount of species

125

119

130

118

124

126

130

127

127

107

114

61

71

68

7

89

109

107

Tropic Fauna

27

22

27

28

28

31

30

29

23

11

13

16

10

13

Subtropic Fauna

21

17

27

23

19

24

20

25

21

16

19

12

18

50

25

Subarctic Fauna

167

123

107

144

167

127

146

140

175

180

188

194

207

ololo|o|o|o|o

271

284

251

187

241

131

150

SR

1.35

1.38

1.50

1.41

1.35

1.47

1.41

1.43

1.31

1.18

1.16

1.22

1.14

1.05

1.05

1.07

1.04

1.10

1.33

1.27

Paleotemperature

10.3

10.5

10.6

1.4

10.7

10.6

10.3

1.2

10.7

10.9

10.0

9.1

9.0

9.4

8.8

8.2

8.2

8.3

8.1

8.5

10.2

9.7

78
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#3  MRO7-04J% U'MR99-KO4IZ B3 2 ik i 5 A% AE o FEIR
Table 3 The producing condition of radiolarian index species in MR97-04 and MR99-K04

Sample No.
Core Depth

10

1

12

13

14

15

16

17

18

19

00cm

15¢cm

20cm

25¢m

30cm

35¢cm

40cm

45¢cm

50cm

55¢cm

60cm

65cm

70cm

75¢cm

80cm

85cm

90cm

Tropic Fauna

Acrosphaera lappacea

3

2

1

Acrosphaera murrayana

1

1

1

Acrosphaera spinosa

2

5

7

2

Acrosphaera sp. A

Collosphaera huxleyi

Collosphaera tuberosa

BN ENINIES

Collosphaera sp. C

Disolenia quadrata

Disolenia zanguebarica

Otosphaera polymorpha

Siphonosphaera martensi

Siphonosphaera socialis

Stylosphaera melpomene

Ommatartus sp. A

@

o

IN

Heliodiscus echiniscus

=[N

N

Heliodiscus (?) sp.

Euchitonia elegans

[N}

Larcospira quadrangula

[

IS

[

IS

Prunocarpus (?) sp. A

Carpocanistrum acutidentatum

Carpocanistrum flosculum

Dictyophimus hirundo

EENERININ

Lithopera bacca

[SILSIENNY

N[ [= o= ||

= |w

ENENTRNGIINIS] BN

ENLSINYSIEN N

n|= (v

Liriospyris reticulata

N [= = o oo [ |w

(S ENTNIFNI TSI ENTAIINY

[SIENTRIENIN

NI Y I P

e I B S P TR TN

—[ojo|= o= s

I PY P G P Y PN P

[SIENIRYINIEN

== o= o=

Trissocircus lentellipsis

Subtropic Fauna

Buccinosphaera invaginata

N

Collosphaera macropora

Astrosphaera hexagonalis

Cladococcus cervicornis

Cladococcus stalactites

Lychnosphaera regina

Spongoplegma streptacantha

N

Styptosphaera spongiacea

Amphiplecta acroctoma

IRy

Amphiplecta callistoma

Arachnocorys umbelifera

Callimitra carolothae

Callimitra cf. elizabethae

Ceratocyrtis sinuosa

N

Clathromitra pentacantha

Dimelissa thoractites

Enneaphormis rotura

Eucecryphalus cervus

Eucecryphalus gegenbauri

N

N

S}

Eucecryphalus sestrodiscus

IS

Eucecryphalus sp. A

Lampromitra coronata

Lampromitra cracenta

alalaho|=]n

Lophophaena hispida

Lophophaenomma witjazi

[SIENTRIEN

Pseudocubus octostylus

Pseudocubus sp.

Sethopilium (?) sp. B

Verticillata hexacantha

[RIENENININ

Pterocorys hertwigii

Dictyophimus infabricatus

ENENINES

Dictyophimus platycephalus

Lithalachnium eupilium

Lithalachnium tentoriun

Pseudodictyophimus gracilipes

w

Tholospyris scaphipes

Subarctic Fauna

Acrosphaera arkitos

JG I NG

Acrosphaera sp. B Pacific type

N

Actinomma cf. capillaceum

[IENTNIENIN

[SIENENISIEN

N == |onfoo|—=

N

©|= s |w

Actinomma (?) sp.

Cenosphaera cristata

©

@

w

Cladococcus abietinus

Cladococcus pinetum

w

Cromyechinus antarctica

N|w (|

Cromyechinus cf. icosacanthus

JG I PRSI (Y

o= o

N o |w|N|w

Cromyodrymus sp. A

ENESISSY

EYENFNEN

[SIENICA IR

B LSHEISIENINY

EILSILNIN

[SHEIENFNTNICY

—lrofw|s|=]=

v (N{o = o

[SIENESISGIENEN

Cromyodrymus sp. B

Hexastylus cf. minimum

== o e (= ]w

N

Rhizosphaera sp. A

Sphaeropyle mespilus

w

®

Styptosphaera (?) spumacea

|||

o|o|n|o

|||

&lw|=lw

S PN Y

wlw|n|=

[SIESENN

wmlo|=[n|s (oo |=]w

TSN

Styptosphaera sp.

=@ [n[w (N |= (o= o= ||| =N

Stylatractus sp. in Pet.

N

Stylosphaera sp.

IS

[N}

[N}

o

(%}

Circodiscus (?) sp. A

Spongotrochus beringianus

Spongotrochus glacialis

Spongotrochus sp. B

N

Diploplegma (?) sp.

G IY I

JEG G PRY G

Spirema (?) sp.

NI

w

I3

EIEILTIES

98

©|wlw|wn

©

G|w|=|w |

80

== oo

©

@

—|wlo|w|=

33

Theocalyptra davisiana cornutoides

Pterocorys macroceras

o

[N}

IS

w

Botryostrobus aquilonalis

Dictyophimus mawsoni

B I EN TSI PN EN

I BN BN =y ENT NI TR

alo|a|=|@

Lychnocanium cf. grande

o~

[ Y G PO B = Y PR B

ENIMIENINY

[SIEN NI

Pterocanium (?) kortonevi

Tristylospyris sp.

Spumellaria

375

368

336

397

391

391

383

370

359

351

360

351

336

324

Nassellaria

125

132

164

151

103

109

109

17

130

141

149

138

149

164

176

Total Amount

500

500

500

500

500

500

500

500

500

500

500

500

500

500

Total Amount of species

149

159

153

116

97

106

115

118

123

124

116

130

150

144

Tropic Fauna

72

22

28

22

28

42

34

49

31

40

Subtropic Fauna

22

37

37

17

12

13

14

14

17

18

18

25

41

38

Subarctic Fauna

96

102

102

161

151

152

152

139

135

136

129

116

95

106

SR

1.82

1.86

1.82

1.59

1.31

1.36

1.30

1.36

1.50

1.46

1.45

1.57

1.51

1.69

1.60

Paleotemperature

13.7

13.9

18.7

12.0

10.0

10.3

10.0

10.4

114

1.1

11.0

1.9

1.4

127

121
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MR99-K04 PC2 Radiolarian Assemblage Analysis
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MR99-K04 PC3 Radiolarian Assemblage Analysis
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Fig.3 The changes of index species, species diversity and Sr ratio at the PC2 and PC3
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Fig.4 The changes of index species, species diversity and Sr ratio at the MR97-04 and MR99-K04
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