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Abstract

The paleoenvironment during the Middle Miocene time in the northern part of Ueda

City, Nagano Prefecture, is reconstructed on the analyses of the mega fossil

assemblage, in particular, mainly based on the analysis of a fossil deep-sea shark fauna.

In this paper, many specimens of shark tooth remains, which were recovered from the

Yokoo and Iseyama Formations, are systematically described. Four genera - Squalus,

Centrophorus, Deania, and Somniosus - occurred in the upper part of the Yokoo

Formation, and eight genera - Squalus, Etmopterus, Centroscymnus, Centroselachus,

Dalatias, Squaliomicrus nov., undecided genus and Isurus - occurred in the lower part

of the Iseyama Formation.

This investigation led to the following conclusions.

1) Deep-sea shark fossils from the Yokoo and Iseyama Formations were classified

2)

into seventeen species in ten genera, Squalus, Centrophorus, Deania, Etmopterus,
Centroscymnus, Centroselachus, Somniosus, Dalatias, Squaliomicrus nov., and
undecided genus, belonging to six families within the order Squaliformes.
Accordingly, the presence of a deep-sea shark assemblage was established in the
Middle Miocene Yokoo and Iseyama Formations.

Based on from the habitat of the Recent deep-sea sharks, the lithofacies, the
molluscan and benthic foraminifer fossils, and the mode of occurrences of
associated fossils, it is estimated that the upper part of the Yokoo Formation was
deposited on the shelf slope at depths between 700 and 1,500 meters under the
reducing conditions. And the lower part of the Iseyama Formation was deposited

the continental or insular shelf and from shelf slope to abyssal plain at depths
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2,100m which was fell sharply from the shallow sea of coastal or bay zone with
surface warm current.

3) The upper part of the Yokoo Formation grades upward into the lower part of the
Iseyama Formation. The paleoenvironment in this area changes continuously from
a continental slope, at depths between about 700 and 1,500 meters, into a

continental slope and abyssal plain at a depth of about 2,100 meters.

FHROBHELAHN

ENICE T 5B AL A OEHESEIT DR, i, RIEHET, 23,
{LEREETLHBRRON TSR, TRIEEY ABEOELRIIE 2mm F2EE T/
KEAVNKETHAHZE, MOEN LR TRIENHETHAZENERELTEZD
N3, CHECEMOB SRS RRIRBET, B4R &5 5 i B2 (7
A -SRI, 1977, 1979; FEA, 1993), I B R P FHHERmEBRBEE CRENTH,
1985) isirﬁﬁ%k%*%ﬁ%%%@ﬁk%ﬁggﬁ(Fs:‘;"fé, 2005, 2007) D 3 HUH D H T,
BB IR TIImE (2007) 23, TRMEMEY AB(L A 3 B8R 11 B 12 BMOEH 2 REEL,
JEVE ARSI B TR AR L A R E SR IO TTho Lk
N7 BERMSE/NL - RIT (1997, 1999, 2001) 28, REFBREZSETHO FH R
FiE LB bEH LY /Y ARO R/ e 2 H BHEIGIVERIZ DD THEL T
WA, EEHED 2 EEOHTHMRERITREIN TRV, L EEED, BIE- -4
7K (2008) 1% B RITHT HIREEME Y AE(L AR OBRE RLIZHR, EPICET A
LA ORI ESTIENDTHY, TIUIEBRDOTFRICEIETIANBKRE.

AR CHRETHY AFAL, BTy~ TR BT AR FR EH
THEL A ETA R I & (AR - EEHE) o3 2T T HitoRRB - FHIL
EBMNHEHRLEE, YV AE 6 8 10 B 17T BOBHRBEY /FAEDREELET)
DHEBEL-EEEFIO—EHDILAETHD. INOEEHMRLEE RO L LS
T5L, FEFA—HENSEHBAERLTELL QWAE, BRICE->TERTS
BERICHEENRONDIABIVN—HTIIHIBHFIDOEHN RN BN KEL
Bpd. VP AB R EITRBRICAER TV ARSI, TR 25 B 130 FIZHHES
LTV % (Compagno et al., 2005). ZTRETICH L AMNICHM T E =R bHi
FEEAELA OE HP LRI, HRYEF, REOFHM R I
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T BTEEL TWZEMHEES N TS (857K, 2005b, 2007a, b) . BRIEDEER
EIDITEEEREHEVERIN TEY (#1213 Shinohara and Matsuura, 1997),
AHIBIZBITARBAHEOHERAICIT, RBLHEREROFHFHRILLEL LA
FULABHELOLBPERIIRLLEZILND.

BRI AFEY, RBE CIRIZIERIUA BIRICER, I Lo oA KEROSEHEIT T
B HRS, BEXEETAIHEOEBRRIIHBE FMITIANEIN TS (MK,
1986; KE-AR, 1993). Lici> T, (LEHELZOBPEHRTHH AL, Th
FNOREPBRERDKETERLTNDD %@ﬁﬁ&bf@éam ZROERTE J7 M)
~OEHEITIRNEHEESNS. BLEDIIIT (ﬁ@“f?‘ﬁﬁ%wfﬁ 3, EHHR
MDY NTE DE D OHERE L BRI TR (RIREL T 2000m ) 237 2L % 5#<
AT OT, RIEEHERMOFERIL, XEMAOBELERBIVEHBHEDEE
TR HL, HESROWBRB DO TRIEZHEE TOHRENRITIEICRDHLE
2Hh5.

AHFFE TR T HREE Y AR E LA O S TOERIT, ARz F D
2, FOERNOIL, EENOOREERD, HDWE, FARFALERICEES
NIZZERHTE TED. BRI Z AT AR (Etmopterus) , L AW A&
(Centroscymnus)34207‘/‘?‘77‘37“}37‘}3(Centroée]achu&) B THLDOTHhHAD. =
NoOIMARBOAE BIRITIRENE T AHO P THLRLIEL, FIZa AT ABIIREE
mfHEEEAERGETHZE0D (HE, 1995; Compagno et al., 2005), A
DIt A EERBOHRURIIIIRBAERIRIZERS, HHWIE, LV EEOA BT
BUOERBROY AENERL T H]ETEXS. £, AFFEICR VT ELD
THOZH BRLELIuAFADOE LB/ MEHOILABRE RSN, 7T TR
IIFEHR BV BB THEREI DSBS ELTLMAMONTWT(HH, 1999), Zhb{bA
DOEHIL, EFEFPEBRERITELHICER LR TLEILND.

ZIT, AFROEEL, REROFFHICEFEEL R AR A HELSE
KT BBELAERTADI, A OEH L FEEROEILAITONTORE
EBOBEFHNRMERELIToT. EOFT, KFERICI > THERINIHAEHEL
FaY /) FABIuA P AR B TOHBHE (Y Z7 T avhanA ¥ 2) LLTREL
TOEAEERLE L. o, EHUEBEY ABLA L, ENOICHISTH5HR
ERBOBIEOBRFBIZBIIAERIMEDLLBRL, HETAHIRBEULABRENLOHE
bW T, RER EEMTHHICOMTINE="ROMERBLFRZLEOHRE
FEFUI. BUT, GBS ARG B O TR L B WO B OREATE B b

BT REHE, R URBROTBIEE T 58 7RG IELRDT LR,
—287—



REHYABILELEOERILOELD

AN L DFMBEY AL AN DERETLD S,

@ A#FFE, 85K (2007b) BLT® Suzuki (2008b) L0, BEFIE B HHILEIZ 45T
DEE=FROEERE EMLFELBETELD, B AEY /A 6 810 B
17 BOFERSNT. A RO A ERM AT TNOMEB FEE S EroE
ZIURBTHIMBELTHIHE~ERCERIMBOERMETHY, 1TIEH
MR D REC A HENERIN TNAIE, EHBITESICHREL TV B
THHIEND, AHIROHERHMIZB W TREBESRILL TVl ERE RS
N3, AHBRC BV CEREO B TH LB BIRITELY )P ABL, T
B2 AT ARBIRIEL, 230, FMEORIZ6 BAERINAZ LMD, HRE
LR ISR EEL, TR ARBEE S RILL T D B ES NS,

Q@ BEHREMEY AERENHERSITWAEAE L B ATEDE B LD i
RO[BELEIND. 1)BRE EHBOHRBLBIIL, TAFAB~~TY )R
BHEOHFENEZLN, BIEOHBEREN LA BEEIT 300~800m Thot-b
HEETED. RRICFZILETH I HBI1L, V /P ABR~IuA/ Y AR EDELE
235 120~800m, FE LB TH L EHEIX, YV FAB~IFZAF AR~ AT AR
~T o FH AR AR ~TuAFABBEEDFFEND, 150~1,200m EHEE TXA.
2) 1,200m EFTORMBIRENHERINTOBZE, Thbh, 8 LB TH I 5/E
FEONTAF ABE AT ABIE, 1,200m LD KBERIE I A BLTU Ve FTRRMEAS
&Y, KT, AFAEIL 2,000~2,300m FFDFEHEER TR L TV - FTREHE
EZbb.

@ AWFFIZIVBEABDORE—FLREL-FED Compagno et al. (2005) IZL54E
BENOIE, BERE LB II/AKIE200~1,500m, FE LB T [ HBITRELO
~200m 2>5 1,800m, FE(LJE T T #BEIL 0~2,100m D CHREL - S5 HE
&, BAEBOMBIRENOIX, HERE LEEH 500~650m, LB TE I
EB/EAS 150~800m, {FELB TEB M ERELS 150~1,200m DOHEREISHEESNS.
VL EDD, TAMOBRRE EEELVS LA OFB LB TH [ SEL TH DB D
FRRNFIRTHRE LR, HENBAICEHBL COWOIENBEBREEB LED
HENDFELE TES 1 588 & TH I 588 ~ DI ITME DIRME L INE 2, 3o,
KFEFENZHIEB > TN 0T ERELENSD. Ziud, 84K (2007b) DEE LB T
HRAN BV HERE R A BT 2, 2>, RERHA M o A i~ 7 B 7k
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IO REVUFIR CHIE LT H5E8REL—T5.

@ ABFZEL Suzuki(2008b) TREEH I 7+ H 2 AW AR D—& (Centroselachus
spIIZDOWTERTS. B (2007) 1%, PP FHEFIHIO B RKFEZERICT T
R Y AR E S Tl L, BIRE MR ST I oS R R A R T,
BAEDEREIIE TR To. RHIEOOEH L7 H a2 A ABIXHAED B
AFDER TSRS TR, LIRoT, KHBRICEELET T2 A
ABITMERLU-FEEL B XL, 5%, RB{LAEIFEI R HOENEFED
HEHLRE RIND, HANE, AEMBOERICL > TRAEBRIHRED B AR
WOTENLFT-IC % RSN TRMAE LE XN,

® AHERICIVBEEBOR—BLRELED 7 BITHAEDBERE LI
B, RLIBWAERREICT A, >0, BARIEWE TIIBFIE COLBERINTY
67/v/*7:1%4f%75>;f'535ﬁ‘5,'§7b>f‘9, HERE XY B 0D A I DS BRI P L2 (L T v IR T
HoT- LR HEETES.

® FRHLUBTH [ HENOELLI-IuAYAMEEIL, EEEE /N EEOERA
Rohazés, FRILUBTHLBBOOEHLIEATAT AR, 2 AT ABRBLID
T FHAAFRABITEEE LI EHFIO—H TOELNEZNIEL, #REhofL
AITRMMETHIZENEESI, £2, FROEBBIZEWIREOWEEE ST
L, ZNODEYDIEDOEIC, HLDIZEPEE ALRL LI ENEESH
2.

@ fEA GNSTKU-PV0012a+b %, ¥V /¥ A B Iuf P AROHBEHE (V5 FaLk
SR ERELE. AERT, HOFENREILERAE 2 B, T/bb,
Euprotomicrus J&&>V 7T a N A& (Squaliolus) DELLUBEEZEZBND. LI=R
T, KEAXR% Euprotomicrus @&V 7 Hat b A& (Squaliolus) H3%, Vo4
av'haaA Y A& (Squaliomicrus) &% L, B E L.

HRELBOERENMDFLED

A MU HEE LIRS Y AR O E R E LR D LDOEREELD B,

O BERCAOEHEERND, FEILE T I HBIHEREL-MERO BB
T8 R RO R AR D DK IR m D ATLRIREBIZELWEFT DY, RIS H £
WL RERBEIDIBRIGEIIN, (LRIZRSTZZENHEEIND.

@ T LA DELEERND, FE LE T I E S HEREL - 1ko Eic
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i, EEWENE DD A SEEET (Membraniporiform B) T4 B3 3%EE 0~
#9 100m DR HY, IRERIITEVERT, Bl BTSN FEEL D203
EIN5.

@ Z7EENTHELADEHLERND, FRILE TE 1 58 O X IEE IR L
T 1,900m BE ThHoT-tHEEINS.

@ HEWLEOEHLERDD, FEILE TH I B SHRE LR E0 Iz
TEM B LTRBRMITER E 22V L, A SR E A AS K ER 4 %EVJE&WK
WANEFRIDLDLL, (LA DERLHRBEEITE ME#~— LT,
VTR A & RONDHED L REED D, BIREE T OAEIEUIH 1L
ZEZbND. [IRIZOWTULRE T, £ 10~15C, SRF|IIH7RL, BEIX
BEERMERX 1,500mm 2L L H#EESHA.

©® FRELERREADELLERD, F2ILE T I 5B OHMGRICITE
BRRIMAIAL, 230, LLEBIRVVEEN DY, T2 TSN E B KB
ERTHIELY, FENORETHEBFL OV AW EEREIAL, BILBER
RBICRDBOVEERICIEA TV TERERDHKER H-T-Z B HESN
D.

® ZBEEADOEHEERND, DKL FERILEB TH IR OMERIC IEER
YK (KR 0~3C) DEBE I Tzl e, TEER VR TR
IZHERESN-ZEBHESNS.

D) REREFATERNAROHE=RDOHEEE LHEFEILE T (FHFH
) 255, YEHEMED AEDOY Y AE 6 £ 10 B 17 BO BB, HHBIUEAL
Te B FID—EROL B HIFERRI I, M AEBEE DR L T Z B AL
Llpolz IZIERIUEHRMANCEREORBELLAPEF L TEHTHZEF
FitOHB CIIBLY. MERERINFEROFEELZEIRT. LizhioT,
HEMRSOIERIL, £ELLFROEELERBIVEHB O ERETZHD
BHL, HEUROERE IO ERESHETIE T EL5.

2) AHBIZBWT, TAOBREE EHBIVS B OFEILE T I S8EE TH

OEEDH PRV THRE L. BMERE LEENLFZILB TR I HELT
B SR T 1o THEIIRME (L DS Z, 3D, K EFHITHIEA > TV 077,
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3)

4)

5)

6)

RSB LB K RRAHE THREL 7. (B B, 18Rk~
KEERITE ~ M PR CHML 7. B8 LB TH 1 #BL T I 8B 0%
%, DI HEE, DRI BRI L, TIhb BRI K
B2 A C KRR TE ~ B E LV TR~ M K072, BRAE O BRITIE OO S H o
IV TH o7z,

TP T HIRD 16Ma A5 15Ma OEHIFE, 74w~ 7 FHBLTAE
PEL B AWEDS DAY, TOWERICIT B ROBAEEL T e, MR B
FEASHTAUA D, Bl LB IR 4 ~ B VSR o Te.

T H AAPARO— L A RO FF AL TOEL T, FRILEIED B
ARSI A B L TR, R DRI LT, BB,
S B A B OTEN CE- IR BN A TR A E 2 bIB.
TEUEY AE DY )P AE b, IOAF AR OB B E THDYFFHar
S AR AR LTz
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