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Changesin the warm water Kuroshio Current system from
the ending period of thelast glacial to the present interglacial based
on diatom fossilesin the western North Pacific Ocean sampled
on the R/V Mirai cruise [MRO0-K 05].
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Tomohisa IRINO**  Hirofumi YAMAMOTO*¢

Diatoms react sensitively even to a slightest change in the waters; they cause substantial changes in the composition
of their assemblages. Diatoms photosynthesize, making a contribution to the assimilation of atmospheric carbon, and
supply foodsto theanimalsasa primary producer in the nature.

Authors investigated the samples taken from two piston cores recovered from 6,000 meters deep in the eastern area
off Sanriku on board "MIRAI cruise§ MROO-K05]". We analyzed the diatom fossil assemblages to know changesin the
warm water Kuroshio Current system in the area from 20,000 years B.P. to the Present .
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Table1l Occurrences of diatomsin the piston core from the PL-01 sitein MIRAI [MR00-K05] cruise.

MRO00-KO05, PL-01
Species / Samples(cm) 2 4 6 8 1
Actinocyclus curvatulus 1 1 2 1
A. ochotensis
A. octonarius 4 6 5 4
Achnanthes lanceolatus
Actinoptychus senarius 4 8 2
Asteromphalus flabellatus
A. marylandicus

A. robustus

Avius marinus

Azpeitia africana

A. nodulifera

A. tabularia

Cocconeis scutellum
Coscinodiscus marginatus
C. nitidus

C. oculus-iridis

C. radiatus

Cyclotella kutzingiana

C. striata 1 1 3 3
Delphineis amphicerous
D. surirellus

Diploneis interruptus

D. pupulus
Fragilariopsis doliolus
Hemidiscus cuneiformis 1
Melosira albicana 1
Neodenticula kamtschatica
N. seminae

Nitzschia bicapitata

N. brrarudii

N. curta

N. grunowii 4 1
N. interruptastriata
N. kolaczekii

N. sicula
Odontella aurita 1
O. sinensis

Paralia sulcata
Pseudopodosira elegans
Planktoniela sol 2
Rhizosolenia alata
R. bergonii

R. hebetata

R. setigera 5 7
R. styliformis
Roperia tesselata
Stellarima stellaria
Stephanopyxis turris
Thalassionema nitzschioides 5
Thalassiosira bramaputrae
T. eccentrica

T. gravida

T. hyalina

T. leptopus

T. lineata

T. nordenskioldii

T. oestrupii

T. pacifica

T. trifulta

T. undulsta

T. spp.

Thalassiothrix frauenfeldii
T. longissima 2
Trachineis aspera
Total valves 200 200 200 200
Diatom number (10*7/g) 2.3 2.6 2.3 1.7 1.
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Table2 Occurrences of diatoms in the piston core from the PC-01 sitein MIRAI [MR00-K05] cruise.

MRO00-K05, PC-01

Species / Samples (cm) 0| 2| 4| 6 8| 10| 12| 14| 16| 18| 20| 22| 24| 26| 28 | 30| 32| 34| 36| 38| 40

Actinocyclus curvatulus 41 1 1 1 1 1 3 2 4| 3 5 4 1 2 2 2 3 2

A. ellipticus 1

A. elongatus 1 1 1

A. ochotensis 2 1 2 1 1 2 4 10

A. octonarius 1] 3| 8| 7 6| 5,10 3| 3| 6| 7| 6] 7| 9| 4 7] 9 1 10| 5

Actinoptychus senarius 7| 4| 5 1 3 2| 5| 11 5| 4] 2 1 41 3 1 2| 6| 4| 2| 5

Amphora spp. 1

Asteromphalus flabellatus 1 1 1 4 1 2 1 2 2 1 1 1 1 1 2

A. heptactis 1 1 1 1

A. marylandicus 2 2 1 1 1 1 1

A. robustus 1 1

Avius marinus 3 4

Azpeitia africana

A. nodulifera
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Bacterosira fragilis
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3

o

3
A. tabularia 7
1
1

Cocconeis costata

C. disculus 1

C. placentula v. 1 1 1 1

C. scutellum 1 1 1 2 1 1 1 4

Coscinodiscus marginatus 10| 4 51 13 6 7 6 2 7 6 71 10 41 7110 71 10 9] 13 9

C. nitidus 1 1 1 1 1 1

C. oblongus 1

C. oculus-iridis 2 2 2 3 5 3 1 1 2 2 2 4 5 5 6

C. perpolatus 1 1 2

C. radiatus 1

C. subtilis 1 1 1 1 1

Cyclotella chaetocera 1

C. comta 1

C. kutzingiana 8 1 1 1 1 1

C. striata 5| 4 4 1 6 2 8 3 4 4 1 5

Delphineis amphicerous

D. surirellus 3 2 3 3 1 2 3 4 2 2 3 2

Denticulopsis hustedtii

alalalals

D. hayalina

Diploneis adomis 1

D. bombus 1 1

D. Interruptus 2 1 1 2 2

D. pupulus 1 1 1 1 1 1 2 1 2

D. suborbicularis 1

Eunotia spp. 1

Fragilaria spp. 1 1 2

Fragilariopsis doliolus 11| 14| 15 6 5[ 10 6 5 6 8

Gomphonema spp. 1 1

Grammatophora spp. 1 1 1

Hemidiscus cuneiformis 2 3 1 2 2 1

Melosira albicansa

1

1

1
Hemiaulus sinensis 1 1 2 1

2

1

1

Meridion circulare 1
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N. brrarudii

oo =

= o |w | =

N. curta

ala o | =

N. grunowii

N. interruptastriata

N. jouseae

N. kolaczekii

N. sicula

Odontella aurita

O. sinensis

W W N

Paralia sulcata

W (DW=

~N (D (W

© [N o | =

oW [N =

0 (W [N |

W [ = ||

|~ |= W |—=

(= DO,

W= | ==

W= o[

Porosira glacilis

N |© (w0 |o | =

Pseudopodosira elegans

—_

Planktoniela sol

-

Psudotriceratium punctatum

Rhizosolenia alata

R. bergonii

R. calcar-avis

R. hebetata

R. imbricata

R. setigera

R. styliformis

R. spp.

Roperia tesselata

oW | =

» = [N |w

I3, T RO I N

oL

AW

Rouxia yabei

Stellarima stellaria

—_

Stephanopyxis turris

A== W

Synedra ulna

Thalassionema nitzschioides

55

43

49

47

56

54

48

58

59

57

56

52

57
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Total valves

200
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200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

Diatom number (10*7/g)

1.8

1.9

1.8

2.2

2.1

1.7

1.8

2.2

2.2

1.7

15

1.8

1.5

1.1

1.3

15

0.9

15

0.8

0.9
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Table3 Occurrences of diatoms in the piston core from the PL-02 site in MIRAI

[MR00-K05] cruise.

MR00-KO05, PL-02

Species / Samples(cm)

Actinocyclus curvatulus

—_

A. ochotensis

A. octonarius

Actinoptychus senarius

W= W=

BN W 3| 00

A. robustus

N

Avius marinus

Azpeitia nodulifera

A. tabularia

Bacterosira fragilis

Caetocerous furcelatus

N =N =N

Cocconeis costata

Coscinodiscus mariginatus

C. nitidus

C. oculus-iridis

ol =lo ===

C. radiatus

—_

Cyclotella striata

Delphineis surirella

|l

Diploneis interruptus

D. pupulus

—_

Fragilariopsis doliolus

Gomphonea sp.

Hemidiscus cuneiformis

Neodenticula seminae

37

39

30

Nitzschia brrarudii

N. curta

N. grunowii
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N. kolaczekii

N. sicula

Odontella aurita

27

O. sinensis
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Stephanopyxis turris
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T. hyalina

T. leptopus

T. lineata
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T. undulata
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Total valves
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Diatom number (10*7/g)

7.7

12.9
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Table4 Occurrences of diatoms in the piston core from the PC-02 site in MIRAI [MR00-K05] cruise.

MR00-K05, PC-02

Species / Samples(cm)

—

22

24

26

28

30

32

34

36

38

40

Actinocyclus curvatulus

A. ochotensis

—_

A. octonarius

Actinoptuchus senarius
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Chaetoceras furcellatus
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Cocconeis costata
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C. disculus

Coscinodiscus mariginatus

C. nitidus

C. oculus-iridis

C. perpolatus

C. subtilis

Cyclotella kutzingiana

C. striata

Delphineis surirella

Diploneis bombus

D. interruptus

D. pupulus

Fragilaria construens

Fragilariopsis doliolus

Grammatophora spp.

Hemiaulus sinensis

Melosira albicansa

Neodenticula kamtschatica

N. seminae

33

30

29

28

24

23

26

44

35

29

24

36

38

41

76

37

23

33

30

43

27

Nitzschia brrarudii

N. curta

N. grunowii

N. interruptastriata

N. kolaczekii

N. sicula

Odontella aurita

41

25

37

42

24

27

21

22

22

22

22

23

21

O. sinensis

Paralia sulcata

Porosira glacilis

Pseudopodosira elegans
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Rhizosolenia alata 1

R. bergonii 1 1 1

R. hebetata 4| 3 3| 2, 2| 3| 2 1 2 2 1 1 1] 3 1 2| 2 2
R. imbricata 2 1 1

R. setigera 21 2 2 2| 2 1 1 4 1 5 1 1 41 3 1 1

R. styliformis 6| 3| 4 3, 6| 4| 5 70 4 1 5/ 2 2 5 2

R. spp.

Roperia tesselata 1 1 1 1 1 1

Stellarima stellaria 1 1 1 2 1 1 1 1 1 1
Stephanopyxis turris 2 2 2 4 2 4 1 1 3 2
Thalassionema nitzschioides | 34| 29 | 14| 24| 27| 25| 29| 28| 25| 29| 29| 30| 18| 22| 13| 19| 25| 23

Thalassiosira eccentrica 1 2 5 3 2 2 1 5 4 2 1 3 3 2] 4 1 3 6 5
T. gravida 20| 16| 17| 14| 20| 14| 12| 14| 20| 21| 15| 16| 19| 18 3| 20| 18| 21| 16| 12| 11
T. hyalina 2| 2 1 3 1 2 1 1 1 3| 3| 2 1 4| 3 1 1 2
T. leptopus 1 3 1 1 1 3] 2 1 1 1 2| 3 1 2 1
T lineata 1 1 3 1 2 1 3 1 1 1 1 3 1 21 2] 3 1 2
T. nordenskioldii 2| 8| 5 5 9| 6| 11| 11| 10| 16| 11| 13| 23| 19| 23| 25| 13| 8| 8| 12| 15
T. oestrupii 5/ 4| 4 6/ 2| 5| 6| 5 3| 3 9 5/ 2| 5| 5| 5 5
T. pacifica 1 1 4 1 1 1 1 1 1 3 1 2| 5

T. tenera 3 1 1

T. trifulta 15 22| 17| 19| 13| 13| 14| 8| 17| 13| 23| 23| 21| 16| 14| 11| 21| 18| 16| 22| 17
T. Undulsta 1 1 2 3 1 2] 4 1 2 1 2 1 2 3 1 1 1
T. spp. 1 2 1 2| 2 1 1 1 1 1 1 1 1 1 1 1
Thalassiothrix frauenfeldii 20 1 1 3 3 1 1 1 1 1 1 1 2 3 1 4 1 4
T. longissima 4, 2| 4 3| 4| 5 1 6| 7| 5| 5 3] 3| 2 3 2 41 6| 3| 5
Trachineis aspera 1 1 1 2 1
Triceratium imper 1 1 1 2 1
Total valves 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 |200
Diatom number (10*7/g) 1031|7718 | 18| 77| 51|51 |7.7|88|77|88|114| 7.7|129|154| 88|88 |88 |77 |77 |77
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Fig. 2 Seasurface temperature and salinity for summer and winter obtained transfer function method and its relatedness to the observed figures.
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Fig.4 Six factorsfor diatom fossil assemblages.
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Fig. 5 Changes in sea surface temperature and salinity for summer
and winter reconstructed by transfer function method applied
on the diatom fossil assemblages from the end of the last gla-
cial to the Present.
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Fig. 6 Changes of each factor which indicates different environ-
ments from the end of the last glacial to the Present.
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