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Stratigraphy and Fossil Diatoms of the Neogene to
Quaternary Formations in the Eastern Shimokita
Peninsula, Aomori Prefecture

By

Masakazu HAGA and Toshiyuki YAMAGUCHI

Abstract The Neogene to Quaternary formations distributed in the eastern Shimo-
kita Peninsula are divided into the Early Miocene Sarugamori and Tomari Forma-
tions, the early Middle to early Late Miocene Gamanosawa Formation, the Late
Pliocene Sunagomata Formation, the Middle Pleistocene Hamada Formation and
the post-middle Pleistocene Tanabu Formation in ascending order. The Gamano-
sawa Formation is subdivided into the Basal, the Lower, the Middle, the Upper and
the Uppermost Members based on the lithostratigraphy. The Lower Member
belongs to the Denticulopsis lauta Zone to the D. hyalina Zone, the Middle Member
belongs to the upper D. hyalina Zone to the D. praedimorpha Zone, the Upper
Member belongs to the D. praedimorpha Zone, the Uppermost Member belongs to
the D. praedimorpha Zone to the Thalassiosira yabei Zone. Species composition of
the fossil diatoms changed in the middle Gamanosawa Formation. This floral
change is inferred to correspond to the cooling of the global climatic change.
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U7s 2y b, WA B ~ DR 5 0 f (oMU A BB IO R LT B

Fef s B R 2 B s MBI T i*@ﬂ?éﬁﬁﬂ@¢%@@ﬁhﬁramk~ﬂ3m
DR D T\ A BA TAE O 00 B 1o KU A BB K 2 T e 5 .

BRI FE R O BB IR OFFIA T, THEFIUE T EE O W KO B SR > v a0 B Ly R
TSR T, RS, SPITEENR LD A2 ) 7 #EA k5 BRI, BRSO
JECF > T, ZOWERBE THEL, BT XEoMEo R A THIOC T OFEN R S hicd
DTH5.

B o)1, B0 BT s\ TR« tn (1988) 139AE & Ut M FE ORI/ i3 % Mg %
HWEHREBEZE2. LhL, E0X 50—l b FXBTha Z LufR L. Th
T X o THEHIBRIC ST AW FXBOHFAEN D TH LMoo, Ticbhb, IR TR, AE
O KA EERE O BICABoORREEE, WHEHO v VEDE, BAEHENDE, BAEMR
WE—> L MEDERD, ERIETCY LA THAE ER L, BT XE% K\ CEBERIHE
AELECELD. CCTORTFXBOEIIIHLT N 4m THS.

ENHEAHI GESK) CTRIABORE~REODOKHE I Bin s v FEB L OMRME ok
CARBEOR 3em LUF OIS By &b~ RiibE 2 fie 5. X BIC B BIER 3.5m o)
BEEHMBEREATERD, SOCTHBOEX 3~20cm > b i§@4a 8 MblisK ta o4 Bk
Wi (BIEH Sm) 2files. 2o BAICIIR RIS X OB > CIRMEE ORI E 1 TS,
L COWTFNFORBIFIHK Im THS.

HNOALNRITLE, B 3~6 cm D& E e KIEEABES O F1cfy 4 m oo fo iy A
f,k:ét;bﬁﬁﬁﬁtémﬁ@%ﬁimb,%@LK%%@E@ﬁﬁﬁﬁﬁﬁimé._@L
FYBOEX I 15m T, £ Bl Eofk ~ ks BE35.

RO T HEIRE ©_LicihF g OB A BB ERR DS H 5 I EBEAR D,
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SR ™

\ ‘(\
e

\

L] ; \ .
pebbly f. sd.st. pumice tuff
pumiceous tuffaceous
sd. st. tuffaceous f.sd.st.
hil ; ' silt st.
NI5°E 48°W

FESK., 27 v F JIEARBR GF 2 Mo Fig. 5 oftif) s % A8, 18, kB
ORBEEBB (&R il 1988 oS oL FEL). &R« up (1988) <z, 22T
WORTF B EA S IRE & B 2k, KoL TR,

FBEIL 25m ThHD.

S YRR DA B V56 IR 8 O YR EARL ~ rhobi b i o IR T 45 X OIS B T8 A F o CTIEAIA
BCHENND. KT IER cm~ T8 cm OZIEBEOTAB~THHEECIEIH Im Thsd. 0
bR A=) 7EERES 77 ABMBRIKE, P77 0 RS L BA BRI S ~ B v
b, O HE TN O B 5 E A EHBR A RIS, AREYEECETAGA R XK A
W v olHicE s (5 6 ). FIcBKE > v Fahs 5 Neodenticula koizumii % & T EE b %
ETAH. COBTXBRRABCAES THbhS.

B4 )I & 150 m, 55)I| T 30m Th 5
5. JME

LI - im (1988) DOPEHEL LAFCHIO CTHRE T 2 IR O M UF 2 B\ fo i mc Al 3
5.
EAEBAGR: JAREH B\ IETEE IR B B IR T U A R AR G I S
B, 7, B SEBR - lin (1988) AGERNCECE L T2 D CTHIET 2.

BEREOEE(LR

ARHLEINR « R (1978) & E I L, BV ICHERTE 1~2g & 30% @B LKFEKE X OHEE
THFE L8, KL, BROBEK Y 73— 7 5 A0 FITH, 40°C TR IR, <~ v v b 274
7 THA Ute. FEE O %L SCcHRADER and GERSONDE (1978) % &2 Lic. (M o B $5 5.
9K, 510 KR

¥ TEFINTR O FEEF U O H (b OB A% B Hasic L, PR Ok & %o
BEHE L U 7e. (PR T Actinocyclus ingens =2 Denticulopsis J&7s & ORFRINEERE & AUk o F
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DOFMITHEH L1,

a. PR O HEba T

PN CERI U 7il kb 2 0BT L 7c#t e, Denticulopsis hyalina o FAD (First Appearance
Datum) (14.7Ma), D. hustedtii ®» FAD (13.9 Ma), D. praedimorpha > FAD (12.9 Ma) i I O
LAD (Last Appearance Datum) (10.8 Ma) '@ bitz. UL, D. lauta & FAD (15.7 Ma)
& D. dimorpha © FAD (9.0 Ma) (38 bhvich»1-. Ficb b D. lauta Zone~ Thalassiosira
yabei Zone @ 5 SoO{Lfiti; (Koizumi, 1985 % —ifid %) A#MShi (5 3 X). LA #O
EFILEB L I1C Koizumr (1985) 12f¢y, AKIBA (1986) #5# 1 L CR4& % “Denticulopsis” %5 X O
“Coscinodiscus” 7~ H L2 4 “Cruidenticula” % X O° “Thalassiosira” i« —{E1E L#-. % 7=, MARU-
YAMA (1984) % £:E 2 LC D. hyalina Zone # LT =4 L. 7ok () HNOEMR(HEHIZRME (1986)
Bt - o ASE PRI TRk BI S i te BAL A O E A T2 B R b3 5.

D. lauta Zone (1. D. lauta, A. ingens, Crucidenticula paranicobarica, Cr. nicobarica 7 5:#ic
JEW L, D. praelauta, Nitzchia challengeri %, 4> 712 W v s . fiuc, Cr. kanayae, Cr. cf. kanayae,
Paralia sulcata, Synedra jouseana, Trochosira spinosa 15 & p3\pE i3 %. —Jj, D. hyalina /3 L
7o\, A. ingens (IR DD 3 oo forma AT . 7ok, Cr. kanayae 13 kAb
HTHDERbRA.

D. hyalina Zone (}. D. hyalina 7°%pE L, D. hustedtii, D. praedimorpha »'Get L7\ 7, %
\ & D. hustedtii 13% 3C, D. praedimorpha HEEH Uic\u~. foofEfEET D. lauta Zone 12X
T5. Freofbfimn® BT D. hyalina 73584 « %55 1L, D. praehyalina 3 H#s(19% ¢ o bns.
¥ 72 BT D. micoenica, Nitzschia sp. B group, Rhizosolenia miocenica, Rouxia cf. californica,
Ts. grunowii, Ts. yabei 75 Lo 5. S bD Z Envd Z D{bfads% D. hyalina Zone (Fif) +
D. hyalina Zone (Lif}) L= /pTx5.

Cr. nicobarica Zone (% D. hustedtii 7% L, D. hyalina, D. lauta »VV¥pEt L, D. prae-
dimorpha \3pEH Ui\, 12 Cr. nicobarica, D. miocenica, Rh. miocenica, Ro. cf. californica, Ts.
grunowii, Ts. yabei 7c XD e 3% .

D. praedimorpha Zone (%, D. praedimorpha ¥ X % D. hustedtii 7\% 1, Ts. yabei, Nitzschia
sp. A, N.sp. B group wpeth37%. A. ingens o JEIW U, F1- A. ingens f. nodus 135 Hi
e\ i FERER0E Cr. nicobarica Zone \CHIUS%.  Ofbf# 0 LTl Nitzschia sp. A,
Ts. praenidulus H pEH 3 5.

Ts. yabei Zone (% D. praedimorpha 7\ & 403, D. hustedtii 7\ % pe+7%. oML D. prae-
dimorpha Zone D Fifii il 4% .

¥ 7z, Thalassionema nitzschioides, Coscinodiscus marginatus, Medialia splendida, Thalassiothrix
longissima 15 K303 & A E D LAHICHBLIT 5.

W RIE ML D. lauta Zone~D. hyalina Zone (Fi#) @+ %. WMAMIIcE Tl 0 F
O LRIX D. hyalina Zone (Eif) W% €l thiiE D. hyalina Zone (1-{)~D. prae-
dimorpha Zone \ZJ§3%. L#>L D. hyalina Zone (1) % X 0% Cr. nicobarica Zone \Z 41243 %
MRS TR < 7o o T D BHRE A B EEEME A REN Lic\ 23, i@ o ER s X O kisiE o
TR D. praedimorpha Zone (ZJ&3 % DT, i@ D. praedimorpha Zone \ZJ&3 % L E 2 b
%, i Lk D. praedimorpha Zone~T. yabei Zone \ZJ@3 5. HilFiRE SIS R s B3 FE
bt BEH Ui\ tcd, HhEFIRIE O TR AS D. praelauta Zone o3 X STTREMEL B 5. Lo L GiEFiR
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I | }at—f.sandstune
ome e

basal cong NEPE 16°W

ccoria N28°E 14°W

oM. 247 vF B (3 2 W Fig. 6 o) 250 25 RE LT XG0 Ak s B,
COFHOS HICTRMOFEHTHR « im (1988, [ 7) B RE LEAEO RIEA #
R LER, ZOoREARGTRELEHBOMO L0 Tixal, WTXELEAFEOEO®
LbOTh T, Mo e AT

ETFHECXZOTRET D. lauta 2FEH L, T2 RE KB IR GEHR OME - L
T, HEREEICHER Lot E 2 bh b 0T, §WEFREO T D. lauta Zone (B35 L% 2
5.

b. I D S LA R

EMNFILCTERIE L7 9 MORKS DEREA 2B L (88 7 K). Zhbiiv3hd D. lauta
% x, A. ingens, Actinoptychus senarius, C. marginatus, Cr. nicobarica, Cr. paranicobarica, D.
praelauta, P. sulcata, Rh. praebarboi, Sy. jouseana, Tn. nitzschioides, Th. longissima T ¥ % pe i+
H. F12, D. hyalina YEH Ulc\. Lichd->C, 2 OHUIKO G D. lauta Zone )&+ .

C. OO DHEE(LAREF

ERELS ORI CIX RS A IR &, ATk O B AT O R B R & 2 D F OB L G RO
J& R A7 18 5 P8 L.

Jeisauik (35 8 M) Tix D. lauta Zone~Ts. yabei Zone ® 5 S>O(bfin @M Xns 2, &l
o> Ts. yabei Zone (&3 % B (AVG IO 2T/ AT 5. SRR C1ids io> Ts. yabei Zone
whRE, 4 SOAEWEVHEANTE L. Lo L, L6 Cr. nicobarica Zone (A3 % HuJ@ (255>
T,

FA IR D EEF IR IE (X % i D. praedimorpha Zone \ZJg+%. U UK BifiBiciii FEot
L CH D D. lauta Zone B3 5 HE ) A5 .

d. HERCARFEDLE

WA IUE D DA T 2 IR AREE, (LAHRS L 3he, B S 3 send s Lt s,
TR IR BEFEAS LI UL B LS 2ied 5.

g 1 Bfix D. lauta, D. praelauta, D. prachyalina, Cr. cf. kanayae, Cr. nicobarica, Cr.
paranicobarica, Nt. challengeri, P. sulcata, Sy. jouseana, Trochosira spinosa, C. lewisianus, Ts.
leptopus Tc K75l %h. %12 A. ingens (1. 3 o forma 4 C# 4.

B IBRRET 1B SRl o4 T B L OB BED L < 2tk L b, 5 U FrciEfao D.
miocenica, Rh. miocenica Tc ¥ % &is. ZHHILE TR S8 LI FEAOBIBINOBELE2 Hh .
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§§§ 4 .§
S & % X o
S < s S = X =
£33 g83s3gs 3 5 3§ 2 g s
P s 3 9 S |
“ e e S S E3 8§ 3 S = S 3wy 8 K] S
s h—::-: .a.s‘c.‘ a_g§ A‘g = ”EE§§ .:.a.zg
QEEE ';s “.8ks'§n§ S ,:5&‘3‘\_0 °L§t
= E SEES SESSETRENIEY PEISIfiLEsvING
2— = SEE 2500 0s s Sgijsa[SEfidss
< nuv,§°=§ S 8 X 2 2 2 I3 @ 'k& E&U)'SNE@
= o S8 8sS¥23238 8 28 sSs ¢S ET .. o885
S S22 28 8 L &R &3 § 8 S S/§ 8§ 8 8 S8 8
8§ — v E,g_ga. 'g'g"&& SSR al D -E“‘-‘Sﬁgﬂ%"*-g
& §8gS5S8 3 N S ¥ 8 S e 253 98 S8
- e R REE R R EEEE R E R E R R EE R R R
- EE s 8 ]R3 3 S 8 EE 2§ S S S/S 2 88 s=8 8
32— S S sSs s v83% g B S §2 53§ |3 3 3 2 3 §
- FTIFIFOSSSSOIAZESESEESSSESE8:5S
' i s e s e s B DR |
" T | *JY— S
1. I l ‘
!

i:'_;
=
0

=
=

0 ovi — ¥ L L R L | 1

e b 100 11 000 LNl 011
7 U

TR NI 350 2 0 B R O BUE A SURHRSEOLIE, R E R, EEEERA S kU
JKEF 7L o RS A, LREHKS, 38X OERRS. BHOMRFEE 3 MoFHHL LR
C. fKEF 7 LA m i IR SR o g X 5,

o I Bfvx D. hustedtii, D. hyalina, D. praedimorpha, Nitzschia sp. A, Nitzschia sp. B group,
Ro. cf. californica, Rh. barboi, Ts. yabei Tz X p~bic b, A. ingens 1T A. ingens f. nodus #4%: <
2 forma #4&¢s.

C DEERALATE OZE L R OMEFN « AW FW RS L OB@EARE L Ths. i
B AR LR SRR I B R ER ) DA IO EREIC AL U, A L IRBEE S BN
BRARD S D2 LI ARD S DONALETHZ ENRHEIN WS (%3, 1963; X7 « HE, 1981;
$Aaph, 1986). SEPE (1986) 1%, ZhurSlEDIEAE(L L AKREOEICHE 5 HA R OWHH RO EC
R 5 LR L.

FRHEREATL COMICIFEOE(A A BN D (Bl Eek « ARk, 1986). %ttt
AA O EOHE B LOEBEROHMY PR U, ~ A =4 2 AVEAET S Z LRI T W
T, ZOFRNIERBEFESLCE - EBRC X 2R ABIEHA DML, REEE OSSR SR
HhT\% (BARRON and KELLER, 1982; /R, 1982; k43iZ7h>, 1986).

AR (1982, 1986, 1988) w2 B WP REOHSEMAY D &, # 1 Bicix Cr. nicobarica, C.
lewisianus, Ts. leptopus ¢ & DREW R G E 4, o 1 BECiL D. hustedtii, D. praedimorpha 75 ¥
DIFWEIE L EEINTHE. UEDZ LB 2 db¥ 5 L, WHRBOESLAROS 1 B b
MIBEADOZEIL, ChE THETHREINTOALAHEOEI LABRMCALLOTHY, 0K
EOFABCHES bDLEELHRS.
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= 0 500 M
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ZMABORKEF /LA ELEERILRILR

EHNIEO=IFHEDORB D L AHIKE > 7 bk L OEABFL R E. BIREF /b6 (G
THR) 3T hoikia b4 Sphenolithus heteromorphus 7\pEH L, Helicosphaera ampliaperta 7
L ER LRV £ 2 OO TEEF RIS NNS 70\ L CN4 #2#2% 1, 16.01~13.17 Ma D
R m T (RIURREEIAR). - OFERIERENE O HELET X 2 FERCIE—FT 5. EAALR
fefi (38 1K) 1% Angulogerina kokozuraensis T¢ & 23 FEH U, HERFERE I m C, _iWiE &4
AT (RENUEARLS).

 OH OB &

LI T Uk, AR O MR A e 15 RS TEEFRVE J759 1 km 28 ST Skm (g SEECY, W
BThbohss, HFPIERMAICETETS. COWRENC X o THEFRE ORI A X < #
REWH LK Sh . T, HFRBEER NO°W~N30°E CIugdifliptic b 508, %
SEINAETT OWE ATl R IR, RIS DR, Rl R, TR M e
%L, NE-SW, NW-SE FHHOMEIRETS. FFn Loy b Tiiv52, fihbE
~FRL R, ARSI L O AU A B - THF BT S, TP, SR
JITEFAGERT, PEC 20° 225 40° @Rl %25, )b cimaicEmsizg EW <,
8°~12° TR 95 HUE s A 0.

FA I T, s N10°E~NS0°E T, 10°~70° Picift35. BN CiaE oRIci @ o8k S h
e XED GRS 5. BIIRECHAIT FUE S RS O R S h . SIS ClE TR &
ARG, GHEFRE, B X8, A OIS R 2BHEA, ERBIC b HSha. 2ah o ki
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OKUNAIGAWA
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B vl

TANABUGAWA

TANABUSAWA
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tiegt
A
KITASENDAISAWA
fr
MINAMISENDAISAWA
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1l

I~

MENAGAWA

SAKAIGAWA

AOBERAGAWA

IMAIZUMIGAWA,

@8 W, AbEsMiik () L EHiEE CHQD) o BEEELT RHRIE AL » BERAL AT Y: Tha-
lassiosira yabei Zone, P: Denticulopsis praedimorpha Zone, N: Crucidenticula nico-
barica Zone, H: D. hyalina Zone, L: D. lauta Zone, K: Neodenticula Koizumii % j
W35, I FEfAERAL, @ BEREATENLLECXETER- . EEWE SR T 0 P P
WL oz 10 i Lo REMEE R T, MIXHESMLFEL, wHEOHE
AL ARBHRE S RS Ty v,

NNE-SSW Jia oM@ ERFET % LHEShD. Lo L2 OFMEM B TR
LS, R NAOE~NSE O[T, Hic 5°~15° fi<. £OnMiomit
SHBEWBIC L > T LR TV 5 EBbhs. FAROHICE, BPCEREORGE ) b -G
BoEELZOLNDLN, ABOLMKE L TORSEIIBE TR,
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WK, BN O R O G0 AR LB Y 2 b
(BN oEeic X 5).
OIPPEGAWA

SAMPLE SPECIES

OP 2 Angulogerina kokozuraensis AsANO
Bolivina spp.
Cibicides lobatulus (WALKER and JACOB)
C. tani Iwasa and KiKuTI
Uvigerina proboscidea SCHW AGER

OP 5 Angulogerina kokozuraensis AsSANO
Bolivina spp.
Cibicides tani Iwasa and KIKUTI
Pseudoparella cf. takayanagii (IwAsA)
Stilostomella spp.

OP 8 Angulogerina kokozuraensis ASANO
Bolivina spp.
Cibicides tani Iwasa and KiKuTI
Eilohedra cf. nipponica (KUWANO)
Pseudoparella cf. takayanagii (IWASA)
Stilostomella spp.

OH F R

1. JEr e

HHE (1957) (37 #FE 2% Taxodioxilon cunninghamioides %5 Y O Liquidamber formosana o 2
FOHALROEN WG L T ), ZhHOMFEIC X )y HBILE BREYR A 4E LT X2
EHNT D, F2HAR < FR (1989) 12 XAuE, Chb 2 B Pt i R 5 &
O Flebb, Wy REEERIREONE L # 2 bhb. iU HE, BRI
MERB L)L TRoMBCchs o L it
2, HERRE

TR X9 S AE 2 SIREFRE . D. lauta © FAD 725 D. dimorpha o FAD
ETOFBAHNCH D, $7eb b 15.7~9 Ma OHIEERICHYS T 5.

KRR D EFINFILOWEPUR % D. lauta o> FAD 5 D. hyalina © FAD ORFENICH b,
15.7~14.7Ma Lic%. 7Rl S URERC L - TR LRERKE S 2 bh GETR) i
{£ S. heteromorphus > FAD 7% H. ampliaperta © FAD o#ifi (NN5 7cu+1. CN4 ) P
»H Y, WHAERL 16.01~13.17 Ma (FILEFELE) <, CHEHB LA DR SR EER L R
BatEE T
3. WTNE

AL D ) S S JH 37 s VR RS & e B A B L. W1 A OER St
T BRI, B8 C O AR HL R A 3T ORI BT o Mao DHREAEENSTS. Zhul, Neoden-
ticula koizumii, N. sp. A % #4424, HIMEEH I (Akiba and Yanagisawa, 1986) oR5{t#
R T D ATREME D .

4. JEHE
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A O B & B ”

T E EIEETR o & b Bt o o 2 (ba iR o EE LR R EL T 5. thbo
FEMITS B ORS R, AR I E T 1.36~1.1 Ma OEREIICH D EAB bt (fE
e, 1987; 1m « 555, $REtEfich). 7003 TP o KR C B A B Neodenticula seminae
OERL ChE Y5, AR TR ARE L A bAxERET, FoREE#TIIH LT Sh
AR

Hh -3

R AR RN 8 SR D BV UK BREDC IRALA PSS O A 4 < G A RHIRLID o> v b (B 7R
@) PHERE U 7c. RIMRMEOBGRT, FATRRIE O KINSEEIN D - 7o (11F). TRy FiFo
i EIPEMRRE O ST o 1o &0, RAFL B BeA Gkt (), 1986) 2545,

eI BT R B A ST BT, S G O MR O BV v b (WREFIRUE) AHERT L 7c.
JEIEH (0 15.5Ma) Cuk, A Eairy v b, RIS, ST & OBe S5 & TR -
HEAHHERE LT, OB A 7 &AM LT 5 2 L0 h, HERTHEEE A 7o b HERT 010k
{loo Tuvo to EHEE S h . ST O EEFIUE M O EARLIUIEE m O ST, L
U A T (BARJIEE). dLftRodifE (9 14 Ma) TR Zoophycos I\ X - TH XL
2000 m VoRE LTCRTBEM D B B (UITELE). HAaQ B (1987) i XX, 15~14 Ma GRcitigKHE L
LAKTFEACH S DT, o R oo i@ ok L2 L Bbhs. ZoWHAT v
THOHER I TGE L, TR TEsRa A b, g bamw O Cr. nicobarica Zone 1ZH14
FTHHBIIBO TH L I o T A, & ORI EIL B ARG D AR Ui L HEE S (JTEF « 24
4= 1985), i LB U CHERE Tl c ARELLTA T v EVY IR s e b B s, FIChi
o X 5 IsES bt > TIEBH ORBIEANERIL U OEEE VNS e b, WAV ERS R
%L L4 Cr. nicobarica Zone \ZHIMTAHBAEL Ieo Tz EHEE I NS, WEFIRE LA EIHER
M (12 Ma) DIRES 5| X oo THKREE T2 M B A2, Totsd FEREHERU Y 2 HERT 3 2 BRBE 2t
.

BT I AR 0 25 2\ R EERT AT LR B A T b 560 m DL RS BEE LI (FH b,
1988).

SERTHELARE, POK~RIBRCH T XEAHERE L, S DICIRHE, B XOHATBAHER L.

¥FE & O

AR BT = R R T AL SRR o S AR < AR (RIRREAR), et
WgAH HEMAABEIER (15.7~9 Ma) OvEEFRIE, @I o138, il st outmiE, &
JOBRMEHEOMARED 5 2Ky Sh, £4 IREAHRTE SRS,

WO, WEEFREA DB A, R4 T 1500 f5 BURHREMEE 3K, BT,
F8MAEHM (RHEORMREMBIITSA TV V).
1. Actinocyclus ingens f. planus WHITING et SCHRADER, Loc. 3§3)i| 3, 2. Thalassiosira
yabei (KANAYA) AKIBA et YANAGISAWA, Loc. #3JI| 52, 3. Neodenticula koizumii
AKIBA et YANAGISAWA, Loc. 5%)I] SKBOl (i 7 XJ&), 4. A.ingens f. nodus (BALDANF)
WHITING et SCHRADER, Loc. #3EJI| 3, 5. Azpeitia endoi (KANAYA) Sims et FRYXELL,
Loc. #3F)1 25, 6. N. seminae (SIMONSEN and KANAYA) AKIBA et YANAGISAWA, Loc.
By )il O6L (M), 7. A. ingens f. ingens (RATTRAY) WHITING et SCHRADER, Loc.
=)l OP6, 8. Nitzschia challengeri SCHRADER, Loc. 4 4t)i| IMDO09.
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W RS HER 2 b, KERE, T, hiE, R, R RmEe 5 sk, £ rEdt
ADBRLAIN B 5 Lfit (Kotizumi, 1985 % i ZE) AEkAI Xz, (bR OREH L Tehs - 7o S
xR < &, TFEEL Denticulopsis lauta Zone~ D. hyalina Zone, ifif@\%. D. hyalina Zone
(.#8) ~ D. praedimorpha Zone 1=, i@ 1x D. praedimorpha Zone i, i E#Bi D. praedimorpha
Zone ~ Thalassiosira yabei Zone 1= )& 7.

EHE B OB ATEL T b B~ L, BHROZ(HED DI D, FhLfo(bhd
WL BD B L5, PRI LG O K EOSESE & BARB O £ X DR RO b
BHET? LB s,

BE AGLOEECTH 5T IR O AR FIPIEL,  EE O — AN Ll A B
RBEZ, FOURFRA PR A ik & OB AMA CHPIRBOWETRB OB, s, HESH
JERF 2R Lo LICihE 5. HER kA O RECE U TR ES R A AT e S35 - g
BV, RFSE E LoHIhIch, NNE BB, SR LICRRERE A TR
Wi ARKEF LA OEE « RRICOW TG IRKEEEE MG IBERE » b, EAFILREAED
BETE « REEIC OO TR BRI RSP B R )P ER I s &,  HREUS OHERU S B30 A1 - S W T
SURFEMFED LB L5, AR OV TR TERSE A RBFER RV NS Z 0 5% ¢
DERHS. FOCHME ) AE B, B R BRI, REE G, A
B, HHRBNNEKE R EREE» DREDOH LA B, i, ETRFERMMEN S A
MR MR oS R 5 2 Cu et DEo i« i &3 5.

51 B X B
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