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Abstract

The Iwaya Fossil Fauna and the paleoenvironment of the Middle Miocene Nanao
Calcareous Sandstone Member in Nanao City, Ishikawa Prefecture, Japan, have been studied
in this thesis.

The Iwaya Fauna consists of Mollusks (14 species), Branchiopods (17 species),
Bryozoans (40 species), Chondrichthyans (19 species), Crocodile (1 species), Mammals (8
species) and Foraminifera (99 species).

The occurrence trend of three subspecies of Kotrapecten group suggests that their ranges
differ. The sculpture and form of the left shell of Chlamys ingeniosa ingeniosa were revealed.
In addition, the occurrence trend of C. ingeniosa ingeniosa and Nanaochlamys notoensis
suggests that the sea water flowed from the Southwest to Northeast. The heterodont dentition
of Isurus planus is hypothesized and shown in this paper. The tooth plate of Chimaera sp. was
first described in Japan. Enaliarctine fossil was found in Japan for the first time. Allodesmine
fossil shows the oldest existence in Japan. The fossils of both Paleopardoxia and Desmostylus
co-occurred from Iwaya and Osugizaki suggest the possibility of the coexistence. The
occurrence of Foraminifera, Mollusks, Branchiopods, Sharks, Crocodile and some Mammals
indicates a warm current. On the other hand, most of bryozoans, Squalus, Desmostylus and
Swiftopecten swiftii indicate a cold current system. The paleogeographical map of the South
Noto Peninsula shows that the strait-landform stretches from the Southwest to Northeast. A
warm current would flow on the upper part of the sea, while a cold current would penetrate to
the lower part of the current.
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AINEtEWHHEROANOBERICHER P H
ROLBAEKAWAERE (H 14Ma) RET D
(Fig. 1). ZHE» 5 ZKRPY A D@L A D
EHTAZIENEASHALGNTNVWT, 15Y
HAED 4 FEBEZHEYD (Yokoyama, 1926,
1929), Wi ¥ (Hatai, 1940), I % H1¥ (Hayami,
1975) OWMENHB. Larl, EHELEOLHE
BEHEN TR, EEORTELEER
MEORE, 2BENBHT 5 LRERTEHBER
AR (1980 ) CEMETKEZE (1985 4F) FT
HEWAEZETV, ¥ 5000 KOLAZLERT S Z
EMTEE. £k, CETESITCABE TH
RLEEAZED2EH 7000 RAITHBXY, Z Sk 77 g
NEOILAENEREOEBEEZ-oTNS. Th 0 ik
* T, j%ﬂjbf:@}%ﬂjff%ﬁgﬂjffﬁ%ﬁ (The Fig. 1. Location map of the study area, based on
Iwaya Fossil Fauna) &®L (E*\j‘, 1996), {b&H Geographical Survey Institute of Japan (2005).
BOREZ2ERTER. ABRBX TR, It OBREZERL, SsEBLasHIMBED
LHEBEHLGMIL, BIMBOLERREICDVWTERL .

CEELBOtREREWEDE

LREEREDEREIL, AKE - 5B B A5 LB
SNTHRAETS (Fig. 1). BEEBH20m &N TWT,
FREDEEO LRCABBHOBRTEENINE T
5. B KEABOT L I— A ER~ RS T, FRE
 OEYMEBIALEEZBEEICED. AKTOBEEROREDIC
BiOOHMBLD BB RSN, BHIZEHT S KT
REBNE. ABNRAHET, KECLESHEIZR— ol
EENTHo TH—FTRAL. “KEEOKELER, ..
Z<MMEAZ LICLTERBICEFTIREENTVAD, EXR

Kolbna e g 0 0o

{]
e

TEBALRLNG. LAOERER, WFBEHE TR 0
SHTHS. BELTOWALENZLA, BRRNIZAE . T e
STWTEBEDESREN. 1 ¥ VY ELELE2ET 5 o

o TIIHE - PRASSENDN, arHbta2ESE
T Mo REBMARY ~ MDD 5KS (Fig. 2).

Fig. 2. Stratigraphical columnar

section at Iwaya, Nanao City.
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EELLAMYBRLIBES A EZLE
BHONZR>ERBCEHMEIL, K8 GH 7R 148), BIEEYW W78
17/) , a5 HHY o), REASE GRR2EISEOY A, 3R3E3IBOL T,
1EOF U RA), WA SHEE) TLTHARE (98) ThHs.
1. RAHYBHELHS TR &

RKeEHYiba WP BRI TVTHABRER > TNWS.
BEX, Kotorapecten kagamianus moniwaensis, K. k.
kagamianus, K. k. permirus, Nanaochlamys notoensis,
Chlamys ingeniosa ingeniosa, Nipponopecten akihoensis
Td%. Kotrapecten group O 3 HED EMEMIZ, HEEOE
BEFMNBRRBR L %ERBT 3. C. i ingeniosa DEFR DY
RANERENES NI o7 (Fig. 3). £7=, N. notoensis &

C. i. ingeniosa DEMBEMIL, EEMNSIEOBKOFEN %
REBLTWS.
2. IR BB E

BEREMMILEIL 17T D20, T DBEEIVL, Terebratulina tohokuensis, Campages
pacifica, Nipponithyris nipponensis, Nipponithyris notoensis, T. miuraensis TH 5.

3. REBEHELHOSN IR E

1840 ROV ADWLEZRIEL R,
WL 18TETHD. T DML, Isurus— Carcharhinus
—Squalus Td 5. Squalus occidentalis V&, 47 7
POBRILAERELEZ652RT, T0ITI5%
BRELELERINS. £/, 20V P5&HEE
U 7z Isurus O {6E % 22 Isurus planus ® L T8
REOWIORZE®H LUK (Fig. 4) .

lem
Fig. 3. Left valve of Chlamys

ingeniosa ingeniosa

Fig. 4. Upper an lower jaws of Isurus planus.

4, EHEX U AEHOHER AR
HEHE, BER2AETHER 1 4 (Fig. 5) &, 7 7T VO TR
LOX HO—HE2E0MA 4 S0F 5 M Ths. BAE
Chimaera phantasma S HEEBEN L —FT 32, Lo
X 2% No.1~No.2 Bl OEMBARENAZL, Loz
%] No. 2~No. 8 MIRJE<, L O 2% No. 2 DRLF&E

1«

MREN, ZUTHRERMOTL O3 S HORMANE —
bl%fi T, C phantasma = ﬁfi z . Fig. 5. Left tooth plate fossil of
5. WALBMLE OBIED 5, Chimacra sp

B H? Enaliarctinae O/NAEOEHRBABEATOIFUTFU Y NAEOELREY]
DTRLZ ; RABE D Allodesminae D KAEDOEHIIAEAREO 7 OF A LXEDE
HZRLUT ; BB D Desmostylus & Paleopardoxia MTEDILBMNER & ARG, 5 3
ELLERIR, INETERR Desmostylus LBEH R Paleopardoxia & XN T\ 5T
DHEDVREEZRET 5.
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TREICDODVWTOER %Sﬁﬁlmﬁiﬂjﬂl
ERLRERALOEHERE L TRLUEDS S\
WRET SR NENZT NS (Fig. 6). V!
BILHR-BE-WEE - Y AEBLIUVT=Z0O®E
taEE, BEMNSHABAFOEKE TEROZET
ZRET D, —FhH, BRRENZ WIS HiH,
W FR D Swiftopecten swiftii X° Desmostylus € L T
Squalus DEHIY, BROEEDBRBLTWS. D I ;
0D, BEROLBEZRERNRN, TBICERMNRE ik
hi&fuflﬂt &%?ﬁ“é h% . E\ﬁ &Hﬁ/@ﬁbi, f Flg. 6. Paleogeographical map of the
m%@%&l@@fﬁ&f, E}Uf:&(ﬁ&ﬁ\'%bflﬂé South Noto at the Middle Miocene.
1. BEERFVOERRE
BRI CBALBNEND, BEAFENICRES EBE» 5 KEH 150m £ T
EPNICHEFBTHIBESFE, TOETRICH 200m £ TELZSHMEWE EEIEY
lkm, && 5~6km) ZfV, BRSO KEN 150m OBENFE EEZ2 515, 12
BRP-> D ERNDAHEEORBBRICEAI I VTHAIBOBEENELREIAZEICES T
AICEBZEUTERL, KBES50~100m DELCNCHEFA T IV EBETREELSFILRED
BREBGHENERL, TREZEZRISBRNADKE 100~150m OFBLNICHEFTIHE
WBETRITHEYNPRBIZEHELTWE., FLT, ZOBRERRAENEL, K4
AEBYOBREIBEOB L LEDICEBEOHENE (M) AEUVAEFNTEKEY
HBMBENEHMICEREI N EHRENS. 2 OHBIBEGR 2 Fig. 7 IZ/RT .
2. BHEEIMOERRE
BEMIC I E R RED N E N D BOMICTITNERL, ERDEKENED
CHMNMBRL, PHAZESSAIXBOBROKTFNEGBINS. EXBZRBEIZIE,
Paleoparadoxia DT Desmostylus MABICER LANSHKEAL, HOHEEICIE
Allodesmus *° Enaliarctus WHNZRX L TWVWS. —F4, BT, BENEN S LEIZ Isurus
®° Carcharhinus OB AENREEL TS BNV HRED 7 P SEHROBICWD L - ##
HERBAAS>TL 20D 2FEEZ B2 ITHRNTNS. BIZIZIN S 0WBILENY
ADHNITEDODNZEZUCVWARNASNS. BEEICIE, =180 Squatina 7\ %
HLTOO<UBEHL TS, KE 200m OWEDMMICHEAEDD I TS OBE % ER
D2 T2 TRELZED Squalus occidentalis WEREL TWVWS. ZOBREH %817
% & 51T Monodontida 283K E, Chimaera = Dalatias WNHZERD TERBEN N> T
ETD. IS5 OHRABEBRE Fig. 8 ITRT..
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[Open sea)

Harm current

Paleoparadoxia Carcharhinus
[Sailow seal

Galeocerdo

=%,

Squatina Carcharias

Cold current an®
4‘:}.‘{ ‘ a® ne
b Squalus

Desmostylia D#RIZHF R - RIK(1989) . ST
BRUEAEOER (SHBH) e e

8% I DI Castro (1983) The Shark o aere
of North American Waters & U 51 . ™~

Fig. 8. Inhabiting environment of the fossil vertebrates.
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AEAFRITICBE LT, FR19E 12 A 10 BIZFHEES 2TV, ZEMB L
LTRHTBZL2BDE. T0%, B—REELBETTo%. Sbi, ¥
20E285BIfAbhIARERORICE - REEL LML, BHOBR,
UTO LS IZHELT.

AKX, FINBRTBRTOCERRAKEMER»OEH LB ASImEIC
DWTRBEL, TOFRRELCHOVWTRLE., CEFREREDRERIZONT
BB OBERHBN, BLVEERE  SHESFEET LA bORIELA L
o T=. “H B Chlamys ingeniosa ingeniosa Dk 5%° 28R Chimaera sp. Dk
THEROMEMLER, R—EMM» O O REE Paleoparadoxia sp. &
Desmostylus sp.DFIFEEN O EXFORBHLERLE. 57 P DEBRILE &
3EEE U 7= Squalus occidentalis DH LA (652 R) IEHBED S occidentalis 73
VT EBARALEZEETRBRL, RKICHKE L= Isurus planus DBILFEH» S [
BOWIETEEB THDEZLEALMILE. &biT, ARXIBLOA -
WMEBELROM, VFAOHEAR, WABRLRRLEOHELWEH & BEE2TW,
FNODEMIERICESWEHRE, THEHMBOETLERAALTE.
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