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WaranaBe Mahito, Oxamura Yukinobu and Saton Mikio (1994) Diatom fossil and geologic
structure of the southeastern margin (off Tohoku) of the Japan Sea. Bull. Geol.
Surv. Japan, vol. 45 (7), p.405-436, 24figs., 3tables, 2plates.

Abstract: Diatom biostratigraphy is used for geologic age determination of sediment
samples collected from the Japan Sea, offshore of Northeastern Japan. Age diagnostic
diatoms are found in 77 samples obtained by dredge, rock corer, gravity corer and grab
sampler, These samples are assigned to Denticulopsis praelauta zone (early Miocene: about
16Ma), zones between Denticulopsis praedimorpha zone and Neodenticula koizumii zone
(middle Miocene to late Pliocene: about 13-2Ma) and Rhizosolenia curvirostris zone
(Pleistocene: about 0,9-0.3 Ma). Tectonic history of this area becomes clear on the basis
of these ages and dense seismic profiles. Two of the most important tectonic events are
the formation of many rifts in the Early Miocene age and the formation of ridges by the
uplift of the rifts in the Pliocene age. The onset of the ridge uplift presumably ranges in

age from early to late Pliocene in places.
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HitEARBORERE LD, FLvoY, uvyray
Z—, RKORa 77 —8B IV 7 7HRHRMHIC & D HW
SN REHBEMOER S, BERETABFCLIEREL
Jo. 15 TR S i 77 R o FARIE T RE R EEEAL
AERHLE, BKHBOY >~ 7V CHER S IR
X, Denticulopsis praelauta’s (FIEARHFIH @ 4 16
Ma), Denticulopsis praedimorpha57> % Neodenticula
koizumii T % TORR (PHFHH L o REAREHH -
%9 13-2Ma) 8 & U Rhizosolenia curvirostriswr (B
1 #70.9-0.3Ma) TH3. 6 DERELFEEDE
FREESO 77 ANV ERE-T, ZOWBOBERES
EEHSPITE T, ZOF TR EELLEIIFTHITH
WDHL DY 7 75 —_UDBR LEFHEOENS D
BETH 2. BFORKBHRIBRERZ, H\ATC X - Tl
HOREA» SRBEOMTRE> T2 LEZ OGNS,

1.& L &® I
HA¥ Rt o WiiiR i & > THRFIE» 2

* IR
YR

— IV TREPOSBTZ WXL > TSN
(72 & 21, Jolivet and Tamaki, 1992), ZPUiTIzs
D TCEDEBTIARAADPEE > TRBEEbNTWS
(FFAF, 1983 ; /ZIVPE, 1983). Z D & 5 X BHOIEHLIZ
BEER B L MBI TED 5 T30, BROFEEFEIZZD
FUMEE AT 2 KBRS HRERZ TS {fThbh
(Bl 2L Ludwig et al, 1975, Tamaki et al, 1990 %
), TOABEOKREREOREIFHLZvR Ry,
RHWHAERETOLAAADERERRT 51213, K
EAMEOFMZEELHOPICTE I LEFRTRTH
5.

HE BT, 1989 £ 5 5 E5HE THEREMR
[E4EHL] % v C AR RIS A RERIE O 35402 HE
FEEEML (8 1 M) BEMBEROER2ED T1S,
ZNoDT —F O OFER, ZOEBICIRSE  OFl
BoFELTEY, Z0% IHABEBRECERES L
TIEMBOSHEEE L THEEI LA vy —Ya T2
M7 ATHETE S LBHS IR TE T (AN
A, 1992)., ZD X 3 RIEWMBOER & MBER O
BROFEIERZH»ZTE I EE, AXEOTZ b

Keywords: diatom biostratigraphy, Japan Sea, back-arc

spreading, Neogene, Quaternary, inversion tectonics
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Bathymetric contour map offshore of the southeastern margin of the Japan Sea.
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=7 ABHLVEREARYIE RSO HAEERL L ARETCE
UCIeHREHEFDOT 25 2 TEETH S, HELOHTHE
TRHE#BEOHED T D OFIEHE L FEFIE, 20
HEs SHEREEEN L, 209K I > THELD
HisE S EE(A B2 2 LTS, ZORREREEL
QPWET B ZLBTE, TN X o THIBOEMR L i
BOEEIE R HEE Lo, HRALG O ORI ER
15 (1992) TR L HAR L Tz, REETE,
FRHED (1992) THE L7-WE OSBRI ORI L 72
S e BB OO TRRED T NT L, Z OB SO,
RO BHEEE U7y ANV ERRET R EE BT, &
WA YN—Yari 7 b= ADOBRBRBEICOWT HE
5.

2. BERYS L U EREHE

HARERMEHOAEMEHOEEME B & OHE I
1960 FERIZE LREETAKEHC L > THELIFAES N
7o, TR, ZoXRERHEECESEZR TRET
Z 7 L EEREESHEY, £OHic NE-NNE FHic{#
O, FERMEIR MBS b EE L T BN
MEACHIBEDS NS  F5ET 3 Z E AR IC I N (B 1 )
(EH, 1968). Z0tk, WHEFAAAIE 1978 Fic HAME
SEOLRBNRRAER TR THERERAEL TV
(EARIFH, 1981), 2hoDICE->T, Thod
BEREHBLODO % < i3t s & O OHREE» 5k 3
ZEeBEL IR (BB, 1967 5 /N - EH,
1969 ; Koizumi, 1979 ; /MR, 1979). & 51z, 1989
EDSIHE > L HEREMORETIE, UTO LS 2k
FEHIBEOHERE AL »IZL, ZOHRERIREL:
(FRHZE 2, 1992).

FNENOBEEMEO T 3EEOERE L B
BYBNS/HLTBY, ZOBE»S L, P, TEHED 3
DIRSTES (E2R), THRBIERICEL 25#
ROWE 2L, BEHBIOTIZULOM LR, 5
BREEHRE 2 0REOBESRSBELED . L
iR b i A TEERCOADET 5. B
HIZE L 72 2 THE i3 AT SRR BRIk D W B T otk
i, ZOEERAOERBZEIMLLN, O
5, TEREOSHERE U 7o BRI ARSI T B - T,
FOREIFHEZZIEBI X > TR NIt E» > T
BRDBIN—T I IR Thol &z ond (B3
), HERE R EEHE - EEReH R IZIT—EDES
TES L6, ZOEERBICIKE 2EEIZL, »
— 77T =NV RREEBRI NSRS 2
>hb, FEENEEMICEAE L RN &, HiBh

DERLPIEE > THOoEE LIt 2RLTWS,
BoHmTh Z2OTAEEELIOERSAE k3 Ik
X, LEBHERTCEESEENR TN Z L ERT,
Bt |ITEIZ A  BRFEHEHEIBR SN THw3 Z

ENLL, ZIWREFEHENLBHT 2 IE»THED
—HBEHL WS, ZhoRHNL, EEMASTC
S TERIREERTI 2 LWL >T, LEROTEIREE S
BZENTES,

—%, EEEOES B L UCBEEEDILS TR,
DEIBN—TT5—RVOEERERIZ- & VRTEE
FAaEHohnizy, EEOREA, EEOIE7 + vy
<77, tAOEES, ZLCRBIOEILL S 7icEE
NCwT, ZNOSHEDEREYEZ 25 L CRIZEER
LA Th5. (FRED, 1994). TO¥EHTIZ, WS -
R % o 1 EiEH LOBRREPHEE TR T
v, EROWREEHRAT.

BEFE> S ILIBEE R ET R & 3 B
EBLTw?, ZOBEEHIEELE, SANBMIEET
KEMSZIC I > THEY, BRFEEEEL Tw5,
& 5 IZILBINBRRHEEE & T o TANED S IbiEEE T %
THEST 5, HAEEFUEOKESKE W DERHE
DBREELTOHLRY, % ITE, EIWEE CEE 2B
T3 MG OBREUETTV, RO BERPIOHE 21T 2.

3. BMBRIR S S UEELBEOMRAE

BERR O 2 20BN TITbIz, —Di%, B
& D EWHEREY S 2 »IZEBREE P L CEIREE
R LORNEOFER L EEEMZ7:0T, Fryvk
uyzay7s—kAwik, b3—2i, HitOHEREER
DD Tz DIITHFRT, 77 7RFRB L ROFE2
7I—tER. BEELAEMTIECHEOFETE
BB DWW TITo 7o, BEOFETH ERE
NELNDZZENENREHY, ThZDODWTHREEIS
Lz,

FryYiWEER CoBBEOARET, HHERY
BRIMLTWB EEZ OGN EIBTITo, Froy
BEREK 60cm OHEEE2LTWT, BEKEHL TV

BBV OPUTERET S I 2BELT0SEM, £

Bz id 7z 0 OIERIOMBETH B EMEOMEY 8
DNTVBE I ENEL, BonlEnbRRDEEEDH
BUCEEh T EARZWEEZOND, T, F
BHRIEZN VY VEERSEIRETHAEE m LS
B 570, BonBEFRENZOEBCEHRL T3
FOHBOSDHLTLOIE->ED LR, ayrzay
7 —BEEN6cm OEHRO I T 7 —T, HEBWEHFNR
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BoH REEEHENT2EREE 0T 74V, BEHRE E-R-TREOIBCRSTE3RLIEREY NS5,
Fig. 2 Seismic profile across the Torimiguri bank. The bank consists of thick sediments which are divided
into upper, middle and lower units by the difference of their configuration.

HDa7 o7 —wlRTa7 7 —0&ERE vk
TW»C, HEB#EES »WEREORIUICEL Tw3, o
v 7 a7 7—iF, BEHOLECHET ERTFHE S
BT 2HBEAERENT 2 0ICAW:, ZOBE,
B & F IR RSO KA & OXtHas 72 b IR
TES, ¥, 77 7RBREHRIERBOREBHEREY O
oD EWT W B8, BEHETIIER L A0 5
ENBZELH D,

FHEREOWLED FHEIZ/NR « B4 (1978) &it-
fo. BEOLE»ICIBREBE Y 2 — (JT12B, JT30)
BEUONTA PP 2—N (JT58, JT8O) o523 H D
BEENTWEY, ZhoDRBOBFEIZThZhiE
HCI W (15%) BL U7 2= 7% EDTA BK (£ 5,
1972) ZHwW,

EELA O FE & EMEE T 600 5 & 1000 f5 %5
BALTITo 7, EERE% 100 ERE L CREIICEHEL
TEHY A NBER L. 3512 200 — 600 EOEER
PEEL, BREECENEOEHROFERHE L.,
ABFE T Akiba(1986) 12 & 2B LGHIZ -7z, %
NEMZTERThOEFOFTOE & flivwirE
ST ERToTBENH 5, ZRIZDVTIHEL OBESR
BOEERERTH T 2BIRNS, 7, ERLAW
OFERWEL I, BHE (1986) X % iHfES - b
BERRECH 7z (B35).

4. AFBEEROEELA

ERCEONTEECAOEEMA L ZONEEE
1, 2REFAITRT, 1989 25 1992 F T2, F
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FAL AR E A RN E OERE & HBEHE (BELiF»)

Early Miocene

Syn-rift sediments

Post-rift sediments

Syn-inversion sediments
B3I EEBEOBRE TNV (FNE», 19925 D —H%E
). BEOEEHI»DTEY 7 b Tholkds,
HOTOEMBIHIEL U CEEEL Tk
L.

Shematic cartoon showing the formation of
uplifted ridges by inversion tectonics (modified
from Okamura et al, 1992). Quaternary
uplifted ridges were rifts which have uplifted by
reactivation of former normal faults as reverse
faults.

Fig. 3

VDI BRI 8T IS, vy raTI—gk
BEBHEEIX 71 IS TIT>TB D, T DR 25 HIA 26
SHEDOF vy VEBESRES LU 41 #E 4 B ooy >
a7 —EESE D S ERREDOHK 2 HRILA R B,
7. 9HH 10 RB 0 7 TRBEREESE» S b E

BEEEE. ZheDER AR DWT Z TIRRARIEK
ZDLERELERS.

AR O RS & BN U EREE ORETIRRER,
SRR Ch ol BEH L R AR IRAIE
CESLEER S HES, ERIIATFORERES I
T2 EWBTE, RME» 51, Denticulopsis
praelauta s> B Simonseniella curvirostris iz iz 5,
AR FT i & EF i R AR OERELGBEL LT
w3 (E3FK), UT, dvEcEEEAR»E 1
T BB LAREIC DV TREERS Z L gk,

1T47 '3 Denticulopsis praelanta W% BE L, Denti-
culopsis lauta IEHLZWDT, D. praclauta FiZH
725, ZOEEREBEAME TS - &b HuEERMLEE
EVFBoONTBERRTH S, BRIHTVLOZ D hrrb
59, BRLAORFRIRIFTH o,

ZDENDBHED Denticulopsis lauta s, Dentiulopsis
hyalina %5 %2 U Crucidenticula niocobarica &5 7z % ¥
BEAHEOENT 2BEFBRSDL IR0 T
Wiz, o DEHIHI LEERE T, SERIEA
ORI L DEBERNERL TLIBEREL WD TH
SLHEEENG,

JT42 1%, Denticulopsis simonsenii & %P $ 5 £ 3T,
Denticulopsis praedimorpha var. minor % FEH T % 23,
D. praedimorpha var. praedimorpha % EHI L2 WD
T, Denticulopsis praedimorpha HD T Hz 5

(Yanagisawa and Akiba, 1990). Crucidenticula
nicobarica EH T L b TN EEANTH S,

JT12B, JT24, JT41, JTT73, 284, 396A » 51, D.
simonsenii & Denticulopsis vulgaris BZET 555 D,
praedimorbha b Denticulopsis dimorpha bEH L
DT, Thalassiosira yabei W2 ®H72%. 396A LSO ¥E
EFRE» 51X T yabei BEHEL T3, JTI2A & JT
PBREFVyJRIDFERENLEREL Fu~vs /Y
2a—NVTH3, JTI2A OREFRAIEMIC L RO
ARLBERCEOWMAPERL2DHTH >0t
L, JTI2BOFu=A4 /Y2 — Vi 3EELREBIE
FEN Tz, JT12 B UANORERER b7 2 EER
Bk, EBRLA2SRBCEDERTTH S,

JT70, JT94, JT107, MK1 X, Denticulopsis dimorpha
REHTDDT D. dimorpha®2dHiz%, JT70 &£ JT
107 »5EHT % D, dimorpha wvar.  areolata, D.
praeckatayamae R D. katayamae V3, D. dimorpha &
OEFIZR > CEH T % (Yanagisawa and  Akiba,
1990) 0T, Zhor2EH T 2HEBEMEIIZ D
dimorpha D L&KW, EH LW JT94 & MK1 ik D.
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Fig. 4 Locations of sedimentary rock samples and their diatom ages.
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FAL B A B AR AR E OB A L RS (ETE )

dimorpha BDOTEIZ D125,

JT31, JT106, 396B 1, Denticulopsis katayamae %%
BT % L3I Denticulopsis praekatayamae #EH L, D.
dimorpha #EH L2 \WD T, D. katayamae T2 H12 5,
D. dimorpha 1> D. katayaemae = T ORBE
REOEMHE, T yebe BOFEER LD IPPEE
ERDnn, ERVAE2SECEDRETDH 3.

JT45, JT108, HJ1 i& Thalassionema schraderi % %
T35, DenticulopsislBDERBEIZEAEEHRLE W
DT, T. schraderi®FWdizb., ZhdOEESREZ
Nitzschia pliocena ZEH LR WDT, T. schradevi®s
DFEIIZH7z % (Akiba and Yanagisawa, 1986).

JT13, JT21, JT23, JT39, JT48, JT55, JT59, JT62,
309 1%, T. schraderi \ZEEH® T, Neodenticula kam-
tschatica *EEH LU RO HEH L TCHIEERHLTHL T,
Rouxia californica #EEHT 2 DT, R. californica i
Hlzb, ZhoDBESRBDS B N. pliocena #EHT
% JT21, JT23, JT39 R. californica D TERIZ BTz
D, N. pliocena ®EH L7\v> JT13, JT48, JT55, JT59,
JT62, 309 1 R. californica® LRz b7z % (Akiba and
Yanagisawa, 1986). 23, Akiba(1987) & &Y R.
californica i LI THET 5 L ENT W3 Azpeitia
komurae ¥ S EIOBERE 2 & XEHLIRAD Sk s
o7z, A. komurae DELERBREZEEDOFLETHRD
5NTHBY (Akiba, 1987), SEIDOEERETZ N
B oNZholeDIE R. californica®DE LR Bz
2BEFARNSEOBERCE kL0770 TH A
3.

JT26, JT35, JT53, JT56, JT63, JT67, JT79, JT80,
JT81, JT95 JT100, JT103, JT114, JT119, JT125,
HJ2-5, MK2, SKI10, 266, 2720&KiESREHIN.
kamtschatica % B L, Neodenticula koizumii % EH
LAWwZ &5 N. kamtschatica T Hizb., D
Neodenticula kamtschatica ®rH O it & SEHHEOEE
BT % % Thalassiosira oestrupii DFIEH B,
Koizumi (1985) OALEEERRS T T, oestrupii
OTREZEHET 2EEME LTERINTWS, ZIT
b ZNW XD N. kamtschatica® % Thalassiosira
oestrupii ®EHT 2 PE L, BEHLULWTERIZOT 7.,
T HT2 5D JT26, JT56, JT80, JT100, JT103,
SK10, MK2 O&¥EERE T, Lz b7z 5D, JT35,
JT53, JT63, JT67, JT79, JT81, JT95, JT114, JTI119,
JT125, HJ2-5, 266, 2720 FMBEREITH 5.

JT78, JT91, TB1, 348, 389 D&WWERENL, N
kamtschatica & N. koizumii 3L CEHR T2 ZE» 5,

N. kamischatica / N. koizumii T H7z 5%,

JT8, JT17, JT30A, JT30B, JT58, JT60, JT66, JT89,
JT122, JT124, HJ6, MO1, SK3, TR2, 245, 259 DE¥EE
BBHE N. kamischatica # EH¥ T, N. koizumii &
Thalassiosira antiqua *EH S 2 Z &9 5, N. koizumii
HEhiza, 2hsOBERBO% X, Denticulopsis
BOEES N. kamischatica s EEHHERE L - EBLG%
HEATWDS, D N. koizumii %% Neodenticula
seminae DYIEHRBE T LTS TRICRLE, Zh
5 DEEREO 5 B, Neodenticula seminae B EH L
2w JT8, JT17, JT58, MOL, 245, 259 i3 N. koizumii
D TEE BTz D, N.seminae ® EEHIT % JT30A, JT30B,
JT60, JT66, JT89, JT122, JT124, HJ6, SK3, TR2 i b
b7z 5, N. koizumii B BT 2EEREDE 1,
HEELO* 2B ECEEERETH .

JT50, JT51, JT85 JT90, JT120, SKil i,
Actinocyclus oculatus * EH ¥ 3, Simonseniella
curvivostris ®EH L, N. seminae #f£>5 DT, S.
curvirostris W H 7z %, SK11 UH O EEEIT I,
Denticulopsis BDETER N. kamischatica 72 ¥ DFHEFE
L7-BEREEBESEN TS, SK11 51, B3RK
BRE R o7:h, Paralia sulcata=® Cocconeis spp. &
EDEXREDZVIZEEDHE, RV Aulacoseira
granulata 73 ¥ DYWKEREDSHEEEH LTz,

5. RGOS CERILE

Z CTREBRCERMUE 2B BB & O
OEE L Z 2o ERLEERLAREDWT, FEEk
(EEEOMED), HEE - BEYEZ L CEE E—&
BYESD3DOXEIZH T TR B,

5.1 EERBR—EEEBETOMERS C EELR
VEVEYBIHE DB oD _E T 2> & FRIRIh DA EM A & #1
HIZIXIEER 7 + v~ FIRoN3 X 5% N-S 55
NE-SW AEDOFEMFEE L T, FiliL7-tEanL
CBARVHE2BRLTWS (BE5M). Z0RARL
TUY 7a7 57— X 2ERERS RATon, HEH
BYCELR T THBENE N ZW I EBLIELIE
bolzd 2, HEENEOLNTHERELOERLIEZER
W EDH, ERIZ 6 iETHESNISEREDR T,
HERLARZEATOIZDIE SKSD—HDAT, ZDE
RBEEFTIBH (N, koizumii B L) TH3., ZOFE
RIGE < OERERE [ ] cHE S EEMTOH
BOERLIZIE—EL (F, 1993), 7-FEERLHIC
BT 2B OBER RV - g, 1989 ;5 /M -

— 411 —




WEREFTAE GBHE 575

B1E BERECHOBS N BERRNEIUSR LbEH., ROE—FREBERBOFRAEERYT. DI Fryy,
RCiwy7ars—, G: 77 7R, P:EHR27 77—, L Lower part; U: Upper Part

Sample No.
JT-3
JT-4
JT-5
JT-8
JT-11

JT-12A
JT-128
JT-13
JT-16
JT-17

JT-21
JT-23
JT-24
JT-25
JT-26

JT-30A
JT-30B
JT-31
JT-32
JT-35

JT-39
JT-41
JT-42
JT-43
JT-45

JT-47
JT-48
JT-49
JT-50
JT-51

JT-53
JT-55
JT-56
JT-58
JT-59

JT-60

Latitude
37° 26.59'
37° 23.61'
37° 22.38'
37° 33.08'
37°36.38'

37° 51.06'
37°51.06'
37° 56.24'
38°07.65'
38° 15.92'

38°27.8

38° 26.04'
38° 24.09'
38°23.3%
38° 07.57'

38°12.3
38°12.3
38°42.64'
38° 43.29'
38° 42.51"

38° 44.61'
38° 44.53'
38°41.23
38° 54.31"
38°52.32'

38° 51.42'
38° 54.42
38° 33.75'
38°35.76'
38°27.67

38° 26.33"
38°48.61"
38° 54.68'
39°04.18'
39°02.21"

39°04.18"
39° 12.21'
39° 16.09'
3g° 25.31°
39° 2111

39°29.7

39° 15.86'
39°08.83'
40° 08.36"
39° 11.99'

39° 01.86'
38° 51.75
39°49.74'
309° 49.72'
41° 14,958

41°12.31
41°15.42'
41°14.99'
41°03.13'
40° 54.67'

Longitude
138°21.32
138° 19.24'
138° 12.26'
138°23.4
138° 24.96'

138° 10.23'
138° 10.28'
138° 056.23'
138° 12.27'
138° 19.28'

138° 18.07
138° 32.27
138° 28.1"

138° 30.57
138° 36.02'

138° 4549
138° 45.49'
138°24.19
138° 22,57
138°13.2'

138°28.71"
138°41.29'
138° 40.36'
139° 7.43'
139°03.0'

138°42.72
138° 46.28'
139° 16.39'
139° 08.55'
139°03.51

138° 58.32"
138° 27.0°

138° 31.44'
138° 34.73'
138° 41.75

138° 46.51
138°54.17
138° 563.09"
138° 45.64'
138° 36.71"

138°21.11°
138° 57.89"
139° 29.22"
138° 55.55"
138° 55.62'

138° 54.91'
139°05.12'
139° 32.69"
139° 34.02'
139° 56.74'

140° 00.79'
140° 13.87'
139°29.2'

139° 27.13
139° 30.22'

Depth
110m
115m
129m
119m
263m

140m
140m
1410m
604m
141m

210m
139m
142m
132m
135m

214m
214m
148m
222m
335m

185m
142m
182m
469m
139m

135m
152m
108m
141m
132m

172m
530m
886m
701m
142m

199m
461m
210m
702m
592m

2127m
688m
135m
1829m
660m

706m
584m
140m
118m
123m

127m
177m
2172m
1910m
1708m

Location

off Joetsu

off Joetsu

off Joetsu
Sadotai bank
Sadotai bank

W of Sado Is.
W of Sado Is.
W of Sado Is.
W of Sado Is.
W of Sado Is.

Hyotannguri bank
Hirase

Hirase

Hirase

E of Sado is.

off Niigata
off Niigata
Hyotanguri bank
Hyotanguri bank
Koshijisho bank

Mukose bank
Mukose bank
Gassanguri bank
Torimiguri bank
Torimiguri bank

Mukose bank
Mukose bank

N of Awashima ls.
Awashimaguri bank
W of Awashima Is.

W of Awashima Is.
Hyotanguri bank
Kamaguri bank
Yahiko bank
Kamaguri bank

Kamaguri bank
Mogamitai bank
Mogamitai bank
N of Yahikotai bank
N of Yahikotai bank

NW of Sado ridge
Mogamitai bank
SW of Tobishima Is
W of Oga Peninsula
Mogamitai bank

Mogamitai bank
Torimiguri bank
Oga Mukose bank
Oga Mukose bank
Nishitsugarutai b.

Nishitsugarutai b.
W of Tsugaru st.
Okushiri Ridge
Okushiri Ridge
Okushiri Ridge
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Diatom zone
Poor preservation
Poor preservation
Poor preservation
N. koizumii (L)
No diatom valve

Poor preservation
T. yabei

R. californica (U)
Poor preservation
N. koizumii (L)

R. californica (L)

R. californica (L)

T. yabei

No diatom valve
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Table 1 Sample location and diatom zone of the sedimentary rocks including diatom fossils. The first column
shows methods of sampling, D: dredging, RC: rock coring, G: grab sampling, P: gravity corer, L:

Lower part; U: Upper Part

Sample No. Latitude  Longitude Depth  Location Diatom zone

D JT-94 40° 24.23" 139° 38.4' 273m N of Oga Pen. D. dimorpha (L)
RC JT-95 40° 26.94' 139° 40.53' 142m N of Oga Pen. N. kamtschatica (U)
D JT-97 40° 07.98" 138° 55.48" 1747m W of Oga Pen. No diatom valve

D JT-98 40° 04.02' 138° 55.89' 1581m W of Oga Pen. Poor preservation
D JT-100 39° 25.63' 139° 08.33" 788m N of Mogamitai b. N. kamtschatica (L)
RC JT-102 39° 29.58' 139° 42.05' 316m N of Tobishima Is. No diatom valve
RC JT-103 39° 19.66' 139° 33.49' 146m N of Tobishima Is. N. kamtschatica (L)
D JT-106  39°35.94° 139° 32.18' 393m  Shinguri bank D. katayamae
RC JT-107  39°40.11" 139° 33.12 145m  Shinguri bank D. dimorpha (U)

D JT-108 39° 50.13' 139° 44.2 99m S of Oga Pen. T. schraderi (L)

RC JT-110  40°04.08° 139° 42.98" 63m N of Oga Pen. Poor preservation
D JT-111 39° 55.64' 138° 38.29" 2070m NW of Sado Ridge No diatom valve

D JT-112  39°44.29 138° 40.59' 1649m NW of Sado Ridge No diatom valve

D JT-113 39° 26.49' 139° 39.82' 293m N of Tobishima ls. Poor preservation
D JT-114 39° 15.05" 138° 56.48' 7656m  Mogamitai bank N. kamtschatica (U)
RC JT-119  40°48.09 139° 57.15' 128m  E of Nishitsugaru B. N. kamtschatica (U)
RC JT-120 40° 32.99' 139° 49.42' 128m  E of Kyurokujima Is. R. curvirostris

D JT-121 40° 29.88' 139° 46.22' 390m  E of Kyurokujima Is. Poor preservation
D JT-122  40°42.4' 139°37.12' 1593m N of Kyurokujima Is. N. koizumii (U)

D JT-124  41°09.07 139° 53.02' 706m  Nishitsugaru bank N. koizumii (U)

D JT-125  41°09.02' 139° 37.19' 1770m  Okushiri Ridge N. kamtschatica (U)
RC HJt 38° 28.45' 138° 32.1¢' 140m  Hirase bank T. schraderi (L)
RC HJ2 38°29.19 138° 32.98 135m  Hirase bank N. kamtschatica (U)
RC HJ3 38° 30.02" 138° 33.56' 136m Hirase bank N. kamtschatica (U}
RC HJ4 38°30.45 138° 34.20 138m  Hirase bank N. kamtschatica (U)
RC HJS 38° 32.92' 138° 36.01 141m  Hirase bank N. kamtschatica (U)
RC HJ6 38°33.27' 138°36.12' 143m  Hirase bank N. koizumii (U)

RC MK1 38° 53.34' 138° 53.34' 144m  Mukose bank D. dimorpha (L)

RC MK2 38° 54.69' 138° 47.01" 154m  Mukose bank N. kamtschatica (L)
RC MO1 39° 18.97 138° 55.87" 214m  Mogamitai bank N. koizumii (L)
RC SKi1 37° 17.24' 138° 06.53' 122m  off Joetsu No diatom valve
RC SK2 37° 14.55° 138°09.0’ 86m  off Joetsu Poor preservation
RC SK3 37° 25.00 138° 21.20" 105m  off Joetsu N. koizumii (U)

RC SK8 37° 42.59' 138°20.32' 100m SofSadols. No diatom valve
RC SK10 37° 44.00 138° 15.86' 101m SofSadols. N. kamtschatica (L)
RC SK11 37° 4491 138° 12.55 129m S ofSadols. R. curvirostris
RC TB1 39°08.91' 139° 28.62' 148m  SW of Tobishima ls. N. kam / N.koizumii
RC TR2 38° 55.28" 139° 03.81" 167m  Torimiguri bank N. koizumii (U)

G 245 38° 56.49' 138° 48.52' 371im  Mukose bank N. koizumii (L)

G 247 38° 51.561" 139° 05.21" 602m  Torimiguri bank No diatom valve

G 259 39° 02.65' 138° 51.27' 446m  Kamaguri bank N. koizumii (L)

G 266 39° 04 .47 138° 56.66' 328m  Kamaguri bank N. kamtschatica (U)
G 272 39°08.76' 138° 53.91' 238m  Mogamitai bank N. kamtschatica (U)
G 284 38° 57.99" 139°41.51 60m  off Sakata T. yabei

G 309 39° 15.39" 139° 30.47' 156m N of Tobishima Is. R. californica (U)

G 348 39° 36.18' 139° 30.86' 303m  Shinguri bank N. kam / N koizumii
G 389 40° 02.49' 139° 13.77 1829m W of Oga Pen. N. kam / N koizumii
G 396A 40° 01.55' 139° 27.83' 1405m W of Oga Pen. T. yabei

G 396B 40° 01.58' 139° 27.83 1405m W of Oga Pen. D. katayamae

P 625 39° 31.48' 138° 49.02' 1086m N of Sado Ridge No diatom valve
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BRTHS, [+] FNZI00EDEERED VY P LEBREROD-IETHS Z L ERT,

ok HBRLEEYR M. BRARECEDEELSELLEOIETR U, W00EOEERERE, 2V MLk

ST [ JT [JTIIT | IT{JT [ JT | JT | JT| JT [ IT | JT{JT [ JT
Sample number 8 [12B} 13 ] 17| 21| 23| 24| 26 |30A| 30B| 31| 35 39| 41
Actinocyclus ingens Rattray 1 2 1 8 3
A. oculatus Jousé 2
Azpeitia endoi (Kanaya) Sims & Fryxell + 4
Cavi J (Sheshukova) Williams + 41114 2
Coscinodiscus marginatus Ehrenberg 1| 1]3|44]53 1 2 |20] 3 |60
Crucidenticula nicobarica (Grunow) Akiba & Yanagisawa 2
Denticulopsis crassa Yanagi: & Akiba 3
D. dimorpha var. dimorpha (Schrader) Simonsen +
(Closed copula)
D. dimorpha var. areolata Yanagisawa & Akiba
(Closed copula)
D. hustedtii (Simonsen & Kanaya) Simonsen 3 1
D. hyalina (Schrader) Simonsen 1
D. katayamae Maruyama 19
D. lauta (Bailey) Simonsen 1
D. praedimorpha var. minor Yanagisawa & Akiba 2
(Closed copula)
D. praedimorpha var. praedimorpha Akiba ex Barron
D. praekatayamae Yanagisawa & Akiba 3
D. praelauta Akiba & Koizumi
D. simonsenii Yanagisawa & Akiba |24 3 + 101 4 12
D. vulgaris (Okuno) Yanagisawa & Akiba 11 1 5 1
Hemidiscus cuneiformis Wallich 1
(Neodenticula kamtschatica (Zabelina) Akiba & Yanagisawa + 36| + 82
N. koizumii Akiba & Yanagisawa 18 6 53| 4
N. seminae (Simonsen & Kayana) Akiba & Yanagisawa 1
Nitzschia challengeri Schrad 2
N. fossilis (Frenguelli) Kanaya & Koizumi +]2
N. heteropolica Schrader 1 + +
N. miocenica Burckle 1
N. pliocena (Brun) Merz 2| + 3
N. rolandii Schrader + i +
Rouxia californica Peragallo 6 +l+]|+|5 1 1
Simonseniella barboi (Brun) Fenner 2|8 |1 112|686
S. curvirostris (Jousé) Fenner
Thalassionema hirosakiensis (Kanaya) Schrader 5 + 8 2
T. nitzschioides (Grunow) H. & M. Peragallo 52| 36 |70{36| 23|33 | 562328 6120|9757
T. robusta Schrader
T. schraderi Akiba 1
Thalassiosira antiqua (Grunow) Cleve-Euler . 1 +] 6 +
T. convexa Muchina 1
T. grunowii Akiba & Yanagisawa + 1
T. Jjacksonii Koizumi & Barron 1
T. Jouseae Akiba 2 1
T. marujamica Sheshukoba-Poretzkaya + 1 1
T. nidulus (Tempére & Brun) Jousé + 11
T. oestrupii (Ostenfeld) Proshkina-Labrenko 1 1
T. praeoestrupii Dumont, Baldauf & Barron 2
T. singularis Sheshukova-Poretzkaya
T. temperei (Brun) Akiba & Yanagisawa 4 + 1
T. urahoroensis Akiba 1
T. yabei (Kanaya) Akiba & Yanagisawa 2 2 +
T. zabelinae Jousé
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Table 2 Occurrence of diatom fossils. This table includes occurrences of the zonal marker species and the
other important species. Numbers represent valve numbers during routine 100 count. “+” indicates
valves encountered after the count.

JTLITPIT JIT P IT [IT [ JT [ JT [ JT | IT [ IT [ JT [ IT | JT [ IT | JT [ IT | JT I IT [ IT [ JT | IT [ JT{JT | JT [ JIT | JT | JT [ JT
42145147 (48| 50|51 (53|55|56|58|59(60|62]63|66(67|70|73{78| 79|80 |81}85]|89(90|91]|94[95]|100
13 8 81311 +
3 1 3 1
2(13]1 5 + 1 1
33210 27|30(71| 8121 7 |26| 15 6114] 1 [19| 3| 18|53 131 4| 3 |290| 16|50
7
+
1 3
11 2
2
3
6
+ 1 + +
1 1
1
1
+
8
19
32 + 01 1114 2 1 1] 1 2 +
1 1131 4
2 1 22 1
1 241 1 |10 1 69 1 9 (70| 26{20f{ 1|20 4 |23 51115
2 18 18 51 1 2 39
715 3 6 51211
14
+
3 1
2 1 2 2 5
+ 11 + |+ 2 + + 1 + 1 +
12 2 117 1]1]22]1] 4 1 2 1] + 5
1)1 + 3 3
1 5 11| 14 9
25| 23(44|79|50(13|23|30| 5] 21[48| 2356 1846|127 |42 36 (18| 20| 3 |48|21[26]15|13| 6 | 5
1 1
19 + 1 1 + +
1 3 117 +] 2 111 111 + 1 1 6] +
3 2 111
3
1 + 1 115
1
1 1 +
2|21 + 1112 111 11811 2
11 + +
2
2 1 3
1
1 + + 1
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FEek (0TE)
JTIJT | IT (JT | JT | JT [ JT [ JT[IT[JT] HI| HI| HY
Sample number 103|106(107[108| 114|119 120| 122| 124{125| 1 | 2 | 3
Actinocyclus ingens Rattray 11181 11) 1 1
A. oculatus Jouse' 1
Azpeitia endoi (Kanaya) Sims & Fryxell 3|4
Cavitatus j (Sheshukova) Williams 2 1
Coscinodiscus marginatus Ehrenberg 19|156| 15[ 19| 6 | 2 1|]2]|+|5]|5}|8
Denticulopsis crassa Yanagisawa & Akiba
D. dimorpha var. dimorpha (Schrader) Simonsen 1 +
(Closed copula) 18
D. dimorpha var. areolata Yanagisawa & Akiba
(Closed copula) 1
D. hustedtii (Simonsen & Kanaya) Simonsen
D. katayamae Maruyama 12| 9
D. lauta (Bailey) Simonsen +
(Closed copula)
D. praekatayamae Yanagisawa & Akiba 22
D. simonsenii Yanagisawa & Akiba 1)1
D. vulgaris (Okuno) Yanagisawa & Akiba 1
Hemidiscus cuneiformis Wallich 1 1
Neodenticula kamtschatica (Zabelina) Akiba & Yanagisawa 22 69|64 4| +| 2|66 53|13
N. koizumii Akiba & Yanagisawa +[13] 1 1
N. seminae (Simonsen & Kayana) Akiba & Yanagisawa 1121
Nitzschia fossilis (Frenguelli) Kanaya & Koizumi +
N. heteropolica Schrader
N. pliocena (Brun) Merz +
N. reinholdii Xanaya ex Barron & Baldauf 1
N. rolandii Schrader 1 + 1
Pseudoeunotia doliolus (Wallich) Grunow +
|Rossiella tatsunokuchiensis 2
Rouxia californica Peragallo + |+ 3]+ + +
Simonseniella barboi (Brun) Fenner 1 8l+ |11 83| 1]|1]6[+]|5
S. curvirostris (Jousé) Fenner +
Thalassionema hirosakiensis (Kanaya) Schrader 3|1
T. nitzschioides (Grunow) H. & M. Peragallo 21|19/ 9 (19| 8 | 8 |57 39|24 (14|55) 27| 45
T. robusta Schrader 4 32 +
T. schraderi Akiba 4 7 17
Thalassiosira antiqua (Grunow) Cleve-Euler 5 1318 +
T. convexa Muchina 3
T. grunowii Akiba & Yanagisawa
T. Jacksonii Koizumi & Barron + |1 2 3
T. marujamica 11
T. nidulus (Tempére & Brun) Jousé 1 +
T. oestrupii {Ostenfeld) Proshkina-Labrenko 112)11])]2)12]1 1711
T. praeocestrupii Dumont, Baldauf & Barron + 2
T. temperei (Brun) Akiba & Yanagisawa 101
T. yabei (Kanaya) Akiba & Yanagisawa
T. 2abelinae Jousé 2 1

— 416 —




BRAL B AR B A R eI DEERUA & MBS (B01E 1)

Table2 (continued)

HJ| HJ | HI [MK[MKIMO|SK|SK|SKITB|TR| St |St.[St|St|St|St|St|St| St [ St
4151612 1(3]|10]11| 1| 2 |245(259(266{272|284|309(348]389| 396A | 396B
+ 3 6
2
1 2
+ 51 4 2
31731152 + 38| 4 1] 8 13|15 7 8
4 4
+
1
4| + 1
N 21
2
2
2 6|5 15
1 511 7
11 1 +
17 9 37 61 3 39} 38 + 129 3
18 74 | 14 20| 29| 43|79 13
10 3 7 1
1
+
112
1] + 412 1 1
+ |+ 21 + 112 2
+
1 2 4 1
33|44 42|88 |11]10|20| 8 | 18] 34| 36(40|12]126|27|57|47}36|59| 50 | 29
4 +
2 + 3
716+ 4|+ 3 18|+ 3}13]|1 +] 2
315 61 1 +
1 1
1 1
31 21(3 111 1 211 1
2 1 1
1
2
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8 3 X EHRHOBEEMGH LEMR. A Neodenticula seminae DHIEHBHE, B . Thalassiosiva oestrupii DFIE
HiE#E, C: Nitzschia pliocena DIEELIE¥E, D Nitzschia pliocena DHIELIEYE, E : Denticulopsis prae-
katayamaeDVIEHE¥E, F © Denticulopsis praedimorpha var. praedimorpha DFIEEH B

Table 3 Ages and diatom zones of samples, A: First occurrence of Neodenticula seminae, B: First
occurrence of Thalassiosira oestrupii, C: Last occurrence of Nitzschia pliocena, D: First occurrence
of Nitzschia pliocena, E: First occurrence of Denticulopsis prackatayamae, F: First occurrence of
Denticulopsis praedimorpha var. praedimorpha

Diatom Zenes o N
oMa) (Akiba, 1986) Sample No.

N nticula semin

‘g °c)‘ Simonseniella curvirostris | JT50, JT51, JT85, JT90, JT120, SK11
J2g
1 ©|  Actinocyclus oculatus
] . : .. | JT30,JT60,JT66,JT89, JT122, JT124, HJ6, SK3, TR2
2 %“’%‘3"“"”;3 i"m’m” JT8. JT17.JT58, MO, 245, 259 <=A
@ eodenticula koizumii
- § ~| Neodenticula kamtschatica| 178, JT91, TB1, 389
| CTS_) JT35, JT53, JT63, JT67, JT79, JT81, JT95, JT114,

JT119, JT125, HJ2~5, 266, 272, 348

Early

Neodenticula kamtschatica

J126, JT56, JT80, JT100, JT103, MK2, SK10

. ) ) JT13, JT48, JT55, JT59, JT62, 309
Rouxia californica |- oz -m s oooe oo <=C

[
’t-“' . -
S| Thalassionema schraderi 3745 JTi08 HIA <@=D

Denticulopsis katayamae | J731, JT106, 3968
Denticulopsis dimorpha_-JT70, JT107 (Upper part)--- 194, MK1 (Lower part)-{ <@=E

10 27 Thalassiosira yabei JT12B, JT24, JT41, JT73, 284, 396A
3
2
1=
Denticulopsis praedimopha
e
=
|2 JT43 <@=F
Crucidenticula nicobarica
| Denticulopsis hyalina
15—

Denticulopsis lauta

- 1 __Denticulopsis praelauta 1 JT47

Early

I, 1992) OERCHIEETE 3. TS WREINEE T s EREMERTHSE (E6R). 2

—77, ML D REIOARRERS & MEEERICIZEE OB bR REESEEL, BEFEERT
DFEVERT, FURZLSBELNS, HEEIAN HENBHL WS, ZITbuyrar7i—ick s
LEEROMZ D SHILAACEERT, BHEKHE  BERESTHRALY, BELEEECEBENRONL
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Fig. 5 3.5kHz SBP and seismic profiles of shelf off the Joetsu City and the location of SK3.
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Fig. 6 3.5kHz SBP and seismic profiles of the Sadotai bank and the location of JT8.
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EMRERT. SKI1EH F D EEL T v RERS S
TEEDOIHL T, SK10 BEEESAE R
MO LTRsn, BR, HEBRTIEEE 23

HTHEARR 2 RAZ OW 11 ATHEREE 2B, i
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HEBEDOWEHIIEZE 1500m L EwET 228\ %
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Fig. 7 3.5kHz SBP and seismic profiles of the shelf to the south of the Sado Island and the location of SK10

and 11.
BEZF/:.

5.2 EEE—BEFEOHMEMRE L ERLA
SR Iz &, OIS ORI
L, 2 2o o BRI G OHBEPES BTV,
Zh & ORERHIBR ORI L, Frivh QRG> &R
EE2RTEELB IR L  EBEw (BIHY) &
R SR I U EEEBE L CeEn 528, &
DZODWEOMDBE T 57 DEMITH, BHEHE L
BhAHGL L RS H 5 (58 1K),

5.2.1 FiBHR—KBAEL

S O REMSE W - THU 3 BRI, 20
LR TP I AEE USRS U 7- I T b 5 2 & S FIRIE
ESU 7y A NVTEBETE2D (EN), BEEoh
o & B T EHBELE LD > T CEE T OfE
PEEALRIBG, ZDDEREIZIET-> E D L,
BZoLIMERUBSEE L TWwbEEZ OGNS, ¥
IR SR T, B R L T 2SR
I TIEIEBEL T3 X 512 35kHZSBP O 71 7

7ANVETCRZZDT, uy7a77—C&> THERE
RAaTed, REORSHE 10cm £ 2 5h 3 WEHEREY
FEWTHEBER2B3 LR TERbolz, BELAS
SUHRABE SN0, BEMBOILERRE JT
30) (38 9 ) L4EEB (JT50, 51, 53) (ES8E) »5 T,
zhes0EMRFEFM» >EMNEL (JT53 © N
kamtschatica ¥ LB 1 JT30 1 N. koizumii & HE8 ;
JT50, JT51 : S. curvirostrist ) R, BRED S
BIROERYPELSND 2 L}, ZOMEMEIATO
MbyBELETTwEZERRLTND,

5.2.2 REEZ

B2 g0 E LU CIER 15km, £33 40km OREFTHIER
BHY, TOLRELREFERSEET 5 (B 10
M), #ZeBHTsHER, BEMEOERETIIKE
Z¥Isnl: DIEFICBERCE > T3 Z EHBHZLDIT
SUT, dbEENGEERABEN CR LN D 7 T ICEHT
%%, BAEOERTESNLHEREETTRLLBES
FitoEELEEE (JT73 @ T yabei®t; 309 © R.
californica® 88 JT103 © N. kamischatica® FE5).
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Fig. 8 3.5kHz SBP and seismic profiles of the shelf and slope to the north of Niigata and the location of JT
53.
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Fig. 9 . 3.5kHz SBP and seismic profiles of shelf and slope to the northwest of Niigata and the location of JT
30. Arrow indicates the position and moving direction of a dredge sampler hitting the sea-bottom.
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Fig.10 3.5kHz SBP and seismic profiles of shelf around the Tobishima Island and the location of JT103.

2, Z DL OBEER THRETFFEOEBEN GOSN T
W3 (284 @ T. yabei ). ZOEE D FALILEWCHT
3R BB T 5.

5.2.3 it (LACY) - BERE (82502 5 #)

Z 02 DRREESUCEEMIES o Wi Iz
BT, JREEEEEOESICET 5, KWE
%Wy s Al EEIERL L <k D, HLickE
ATHE #ET 2 (BLK). TRt
o AT OERBEAENEoNT WS (JTSI, 348 ©
N. kamischatica 5 LE 5 JT106 © D. katayamae® ;
JT107 © D. dimorpha™ 188). *7:BEFEORMHT
bRHARHFHoERENGONT ( JT108 © T.
schraderid TER).

5.2.4 BiElE (L YACY)

Z DREEEHIBE b AR BB ¥ S nalhcEEh L oo
BELTEY, BB THENREET 2 (F 12
K)., BEMETICEREART1L5 BORE S OHERYBS
Y59, BREZOI> b L LrBLTEL T, B
EFTOTHBOEEIZELTHEY, BRAHEB &
VBB EZROWIBE 5 & N RS 3 BH b
DEELMEZ2E0N(TL @ T, schraderi® FES; JT
80 1 N. kamischatica ¥ FER), REHEILAEGIZHMT
LB OER BRI (TR2 ¢ N. koizumii &
) THB. BEOEMILEFHEOELHBFERERL
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Fig.11 3.5kHz SBP and seismic profiles of the Oga Mukose bank and the location of JT81..5
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Fig.12 3.5kHz SBP and seismic profiles of the Torimiguri bank and the location of JT45.
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Fig.13 3.5kHz SBP and seismic profiles of the Hirase bank and the location of HJ4.
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Fig.14 3.5kHz SBP and seismic profiles of the Hyotanguri bank and the location of JT31.
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Fig,15 3.5kHz SBP and seismic profiles of the Koshijisho bank and the location of JT35.
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Fig.16 3.5kHz SBP and seismic profiles of the Mukose bank and the location of JT47.
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3.5kHz SBP and seismic profiles of shelf off the Kamaguri bank
and the location of JT59.
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Fig.18 3.5kHz SBP and seismic profiles of the Mogamitai bank and the location of JT63.
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Fig.19 3.5kHz SBP and seismic profiles of the Yahikotai bank and the location of JT58. Arrow indicates the
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position and moving direction of a dredge sampler hitting the sea-bottom.
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Fig.20 3.5kHz SBP and seismic profiles of the Okushiri ridge and the location of JT111. Arrow indicates the
position and moving direction of a dredge sampler hitting the sea-bottom.
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Fig.21 3.5kHz SBP and seismic profiles of shelf to the west of the Tsugaru strait and the location of JT91.
Arrow indicates the position and moving direction of a dredge sampler hitting the sea-bottom.
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Fig.22 35kHz SBP and seismic profiles of the eastern slope of the Nishitsugaru basin and the location of JT
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Fig.23 3.5kHz SBP and seismic profiles of the slope to the west of the Oga penninsula and the location of JT
124. Arrow indicates the position and moving direction of a dredge sampler hitting the sea-bottom.
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Denticulopsis praelauta Akiba & Koizumi [JT47]

Denticulopsis praedimorpha var. minor Yanagisawa & Akiba, closed copula [JT42]
Denticulopsis dimorpha var. dimorpha (Schrader) Simonsen [JT70]
Denticulopsis dimorpha var. dimorpha (Schrader) Simonsen, closed copula [JT70]
Denticulopsis dimorpha var. afeolata Yanagisawa & Akiba [JT70]

Denticulopsis dimorpha var. areolata Yanagisawa & Akiba, closed copula [JT70]
Denticulopsis simonsenii Yanagisawa & Akiba [JT41]

Denticulopsis vulgaris (Okuno) Yanagisawa & Akiba [JT41]

Denticulopsis prackatayamae Yanagisawa & Akiba [JT70]

Denticulopsis katayamae Maruyama emend. Yanagisawa & Akiba [JT31]
Crucidenticula nicobarica (Grunow) Akiba & Yanagisawa [JT42]

Denticulopsis hustedti; (Simonsen & Kanaya) Simonsen emend. Yanagisawa & Akiba [284]
Nitzschia volandii Schrader emend. Harper [JT100]

Neodenticula kamitschatica (Zabelina) Akiba & Yanagisawa [JT95]

Neodenticula koizumii Akiba & Yanagisawa [JT66]

Neodenticula koizumii Akiba & Yanagisawa (oval form) [JT30]

Neodenticula seminae (Simonsen & Kanaya) Akiba & Yanagisawa [JT85]
Neodenticula seminae (Simonsen & Kanaya) Akiba & Yanagisawa, closed copula [HJ6]
Nitzschia heteropolica Schrader [JT41]

Nitzschia pliocena (Brun) Mertz [JT55]

Nitzschia reinholdii Kanaya ex Barron & Baldauf [TBI1]

Rouxia californica M. Peragallo  [JT108]

Thalassionema nitzschioides H. & M. Peragallo [JT-47]
Thalassionema hirvosakiensis (Kanaya) Schrader [JT94]
Thalassionema schraderi Akiba [JT108]

Actinocyclus ingens f. ingens (Rattray) Whiting & Schrader [JT70]
Actinocyclus oculatus Jous [JT66]

Thalassiosira yabei (Kanaya) Akiba & Yanagisawa [284]
Thalassiosiva marujamica Sheshukova-Porezkaya [JT39]
Thalassiosiva oestrupii (Ostenfeld) Proshkina-Labrenko [JT95]
Thalassiosiva jacksonii Koizumi & Barron [H]2]

Thalassiosiva convexa Muchina [TB1]

Simonseniella barboi (Brun) Fenner [JT108]

Thalassiosiva antiqua (Grunow) Cleve-Euler [TB1]
Thalassiosiva temperei (Brun) Akiba & Yanagisawa [JT100]
Simonseniella curvivostris (Jous Fenner [SK11]
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