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Late Jurassic cnidarian and poriferan fossils from the Torinosu-type
limestones in the Kurosegawa Terrane, western Kii Peninsula,
Southwest Japan and their geological significance
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Abstract. Cnidarian and poriferan fossils were reported from the Torinosu-type limestones in the middle member
of the Ikenoue Formation, Kurosegawa Terrane, westeren Kii Peninsula, Southwest Japan. They include 16
species belonging to 13 genera (nine Scleractinia, one Spongiomorphida, one Sclerospongia, and two
Stromatoporoidea). The recorded cnidarian and poriferan fauna shows Late Jurassic in age, and the age estimation
is consistent with the radiolarian chronostratigraphic data of the fine-grained clastic rocks enclosing the Torinosu-
type limestones. Field observations suggest that the Torinosu-type limestone bodies were originally formed as
laterally discontinuous carbonate mounds in shallow marine environment, and they were broken in part into blocks
and transported downwards.

Torinosu-type limestones associated with fine-grained clastic rocks are widely distributed in the Tithonian
to Berriasian strata of both the Kurosegawa and Southern Chichibu terranes in the western Kii Peninsula. It has
been discussed that shallow marine carbonate environment was formed as a result of uplift of the fore-arc basin
caused by collision of seamounts. Furthermore, thrust movement of the Kurosegawa nappe over the Southern
Chichibu Terrane accummulated thick olistostrome on the fore-arc basin during the middle Oxfordian to
Kimmeridgian, resulting in the formation of shallow marine environment.
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Fig. 1. Geological outline of the Chichibu and Kurosegawa terranes in the western Kii Peninsula, Southwest Japan.
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Fig. 2. Geological map of the Hirokawa area, and localities of the Torinosu-type limestones. Simplified from Kashiwagi and Yao (1999).
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Fig. 3. Stratigraphic correlation between the Ikenoue Formation and the Chuki Group in the western Kii Peninsula, Southwest
Japan. Modified from Yao (1984) and Kashiwagi and Yao (1999).
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Fig. 4. Modes of occurrence of the Torinosu-type limestones of the middle member of the Tkenoue Formation. 1; The Torinosu-type
limestone of Loc. 1 is exposed along the shoreline, 2; Torinosu-type limestones of Loc. 2 are included as blocks within the fault
clay of the Ikenoue Fault, 3; The Torinosu-type limestone of the Loc. 3 is present at the slope of the orchard, 4; The Torinosu-

type limestone of Loc. 4 crops out at the lower slope.
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Table 1. List of cnidarian and poriferan fossils from the Torinosu-type
limestones in the Hirokawa area, western Kii Peninsula, Southwest
Japan. Loc.1; North of Babehana, Loc.2; Tkenoue-1, Loc.3; Ikenoue-II,
Loc.4; Minamikanaya.
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fossil species / sampling localities
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Dimorpharaea tosaensis Equchi

Heliocoenia costulata Koby

Pseudocoenia sfovenica Turnsek

Stylina higoensis Equchi

Stylina sugiyamai Equchi

Stylina aff. sugiyamai Equchi

Stylina (?) sp.
Scleractinia ina @

Thamnasteria abukumaensis Mori

Thamnasteria huzimotoi Equchi

Aplosmilia (?) sp.

Isastraea sp.

©]

Mitrodendron sp.

Thecosmilia spp.

Spongiomorphida | Spongiomorpha asiatica Yabe and Sugiyama

Sc[er05pongia Chaetetopsis crinita Neumayr

(e]1e][e] (@]

R Parastromatopora japonica Yabe
Stromatoporoidea porajap

Milleporidium sp.
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Fig. 5. Cnidarian fossils from the Torinosu-type limestones of the middle member of the Tkenoue Formation in the Hirokawa
area, western Kii Peninsula. 1;Dimorpharaea tosaensis Eguchi, transverse section, ¥4 (Loc. 1), 2;Pseudocoenia slovenia
Trunsgk, transversesection, x4 (Loc. 3), 3; Stylina higoensis Eguchi, transversesection, x4 (Loc. 1), 4; S. sugivamai
Eguchi, transverse section, ¥4 (Loc. 1), 5; Thamnasteria abukumaensis Mori, transverse section, x4 (Loc. 4), 6; T

huzimotoi Eguchi, transverse section, x4 (Loc. 4).
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Fig. 6. Cnidarian and poriferan fossils from the Torinosu-type limestones of the middle member of the Ikenoue Formation
in the Hirokawa area, western Kii Peninsula. 1;Aplosmilia (?) sp., transverse section, x4 (Loc. 3), 2 ; Heliocoenia
costulata Koby, transverse section, x4 (Loc. 1), 3; Isastraea sp., transverse section, x4 (Loc. 1), 4 ; Thecosmilia sp.,
transverse section, x4 (Loc. 1), 5; Chaetetopsis crinita Neumayr, a, transverse section, ¥4, b, longitudinal section, x4
(Loc. 1), 6;Spongiomorpha asiatica Yabe and Sugiyama, longitudinal section, x4 (Loc. 1), 7;Parastromatoporajaponica
Yabe, a, transverse section, x4, b, longitudinal section, x4 (Loc. 1).
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BomEE oA (LB, 1985), HA RO E# I E
(LB - SEEB, 1987) 22 BEEHA#E STV,

BF.HBEE ; Parastromatopora japonica Yabeld, HARD k
WY =27 REHDBALRBEORKILRFE T, Yabe and
Sugiyama (1935) (Z X0, #)IIZ MR O SRERE A
X, Tz k< TR HARIMNE AL S B E R Y i,
RO F R BRI E S e, 20%, EREH
WOWATE O b EH PR E TS (LRI, 1981).

Pk ofilfass X Ok Eh b a o B AL DT,
SRR D BEAAIKED 5 B, Locs. 1, 3, 4DHIfEF X
OEREIIbA OFRILY 2 F ittt L E 2 5%, Loc.
2 DEBRRAIRAENP B, ZERKPI~AELEZRT
Thecosmiliasp. DFET D DI T, FHEMREREEITIIE-
TV (A - JUR2, 1999).

B

1. BHICES iz EEFREOHIERE

RBRAA S & EROME AR L OHERIFRIBRIC OV
T, WICRT oD —AREZ N5, BENAKE
LI BABIIERAHERICDH DA L, BRAAIKE IS
HEPICTey 7 L LTEENDIHATH S, LLF, Locs.
1~3IC BT 2T TOMER & bAaFERICESE, W BE
RERE OHERRERIRICOWTELR T D, 128, Loc. 4058
AP FINL L TREL, APRICHB AN DI RN T
En, Ewmr bl TRL.

Loc. 1 (NA_&IEH)  BEAGIKEE, MUicHmd5
HIREREICEEICEDI, X HICZE0IUNCiTAIKE
RBAEDPBEHL TWD, BHESCEEM OB RIS T,
BRI E P 5 RIREIE £ T, BE—EOHREY L
Bzohd., BB, BEXAKE»LLIEY o 7t 24
AT HRIMER X OVEREIYHMEE DBET S b 00, JFFEOR
JB D DI E AR R 245 TV

Loc. 2 (M B-1): BEAHIKEL, BAETEIMmZ Bl
J8 ORI AR T D WA L T e ZRICEEL, TR
SEESEE &I 2 L CREERICHET . RE RS
f@ix, ‘SHHAICEDRHERY EEZA bR S &L big, Mz
LB ORI TEAZRITIEEA LD BV, Dz
L n, BRAAKETIREESAERIC Ty 7 1L T
FHELTWZ LI 5, BRAAKEL Al IO
WEHREI OER L S DRI THERT L 722 IcEIRIC R Y
ER S, REEBEBOHRISICEE L EEZBND.
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Loc. 3 (M E-T) : BEAAKA & v NETEA & Ol
BRARIE, BIEERIMD T DITEHETERY, VL MRS
IWETE 2T 2 ICHAE L, BIEEmTRE O E RS A &
FEV, BETBR D ICBWTHIKE B 2D,
DV NEIRAE D 51, Tithonian ~ Berriasian % 7~ 95K H
fEEMBEHL, BRAGE A OHERFHEMITZ 4 L [RIEH,
BNLIEZENLRTIO Y = Z fe it~ L IR S 5.
BRAPAEN, BMOY v NERE S EAHARTH- 2
LT AREBAYRFEILITEE S, L AWE OEMITALL T
W5, Loc. 30 BHENAIKEL, TOWHEHRICTny 7L
LTV NERETICEBLZEEADND.

PLEX Y, Loc. 10T X EBH OREEEEH & 5K
ARRICH Y, ZOHERES L LTIl X OB 2
ARL 9 S E SIS, R LT, Locs. 2, 3D
BAARAEIRE, FEORBEETIC Ty 7L LTEE
A, BEH m S5 m B &N AT RE A R,
Kano and Jiju (1995) 1%, WEEHICBWT, BIE 50 ~
100m LA 1T EET 2 B R KOs D8, BEIRRE & R R
TV REFRL TNz E 2R EL TS, e EEd
I ORI IL, REEHE~ v > KA O REFFE A 23 5l
THESICAHYTEEEZOND, ZL T, AELTEZE
DN BRAAIK A (Locs. 2, 3) 1, [RERE~D
VRO EAWR SICELTEBICGER SN2 T e v
JIHLES T HI5.
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2. HELESHEMBICETLBEBHMALEOTMBRAM
[ERESNE

Hhiz BB PR OSFR R K UER RIS, B
iR —IB AR T DI EE (Yao, 1984) Db D &3k
WERE. Ee, Wz EEPEELRRER, Thth
DEMEFMRICESE, SRBREYBICMESIT O T
W5,

MEEIL, FHEHomaREAE & RBRAIKE S
B, BLIOLYEEHOAY X M2 b a—LHrbRERSH
5. HEERTWCIAET2F v — b7 LA ML, K5I
BT ol ARG PRAREICHA DS, FIEICK
L EFREL TS (Yao er al, 1970). F£iz, HEET
PATICET B BBAA AT, B ORE L BB T
LTW5, EOFEELY, HEETEHOHEERST I
W EomEEsfEShTns UURB, 1995). 7z, ©
AVeE B RICHBRICRET 2 A 7 v T#Edh (Yao, 1984)
DIFFE, Wt BIE 2 Rl B CHERE L 72 S i)
ThbHIZELERLTNS, —F, FVUARMRIr—AHT
BEoTohsmER FEHOHREE S LT, BElXY
S BTN ALE 32 KR E A EE S Tn s UUR,
1995). F7z, HRBEFHHOWSTREABPICREET D
R T v TR O, YEEO R AL E A 5
FHBNERL TV Z L EZRL TS (Yao, 1984).

L TAT, AHASEELT St EEPiE L HE
fEi, &HICHEPOHRERRE T TERINEEZ LN,
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Fig. 7. Tectonic relationship between the Kurosegawa and Southem Chichibu terranes during the Late Jurassic to

earliest Cretaceous.

BUE ONLEBIRD B F— 720 U4 2 HERE R CHERE L
TRTREMEA B, TRb G, MR AE T 5tz
LEEE RS E, BERE XY ERIOEVIEIC S -
ez b, FAVARNRA N —AHTRESIT O 2HE
B R, HBBOMED 5 bomAlliciiET S, HE
J& Bk bEsbE FICHERE L 2 S @ ST, 2o
Z X R o AL BRIR O E A TH 5.
3. PaskHHt-AFRRIHADTI F=I R

Mz B OHEERICHE Wiz, FLOREE T E o B
BRI I I D U RS S T O W T, IR -
VR (1999) T TICEmIN TV, fAk-/UR (1999)
1%, OxfordianATH#AIC, S B3R O Y o Z AN
BAEKROEE EiTic, Fy PE L TRELEZ L 27RL
o, ZZTIE, BEIENFy TELTRELZEZD,
ZEBTEHENSHEBICELEOT 7 =27 RIZEL
Ti#Emd 2 (K7).

Oxfordian # ¥~ Kimmeridgian |2 77 T, #EHEAHT TIIek
RE 2=y & (K0, 1984 @ M4, 1998) 73
MHIEAR & LTS Tz, RIRC, HEk A
Rl S ZEOHAERBERRAE A PEDOF Y R
kY ZDMEE S, KEIESLERTE SR S vz, Zhb
AV AR ZOUHEE, BB E~NE LT 51

I, Z ORI Ok — K E TR S T e ftm s
BELLED LBRENTWS UURB, 1995). J v el
CATE T 2R LTI, IBEEFEREToMe LB TEE
DHERE L Tz,

5| &% < Tithonian ~ Berriasian 122> T, #EILFEDILA
IAFITE S TR =F ==y b (RREIZA, 1998)
DEPIMEAER L L TR STV, EEER ETFE LW
I HIIE 2 72 VB L O TE ZA A0, MEE AR I O 2R
FRAREL, SEBEEEZOMEYEIHERL 5 D EERLY
JRFPHICIERR LTz 8 &2 B TWb (Matsuoka, 1992). #h
Z EEhiE s mEEIE, S0 k) RSB L 2o
THAH9.

L ZAT, fEREETEENICE T SRR P BRI,
FDKERS D EERE IR ECHER LAY R R R b a—
LARDPSRERR S TWD (Yao, 1984). KBIESLEGTEIC
BENDEAES00m P _EICET 2 B AR A IRA PCS D3R
mZiE, LR OFAMPEZEMBE S (Yaoeral., 1970),
IREREBRESEE SN Tz L L hig, Fo—EidH
BEBHBYRICERICER L Tz tiEEshTnd (U
P&, 1995). HEEHERER] (Kimmeridgian) 1C31F 2 %5
DfFEA —AKADERAY A N U ZAOUAEIE, HEE R
R OHFE AR U, HEILOILAIAIIT X 5 HEERER i o
EREEBIC, 2oEEICKES<ERLZLEZ LN,
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e EEPEEICE £ BEAKE?S, Hlldls LT
WREMbE Z8E L e, Flfgds L ONEmEI A e R
FTHERITY = FfeHitTh 5.

2) Wz LB O KER S, REEE~ T v RIS HERE
U 72 BB A e 2 5 IS 35, KRR~ 7 v~
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L viER =, BEEREETICT ey 7L L TERL .
3) Kimmeridgian O, FEfflh & ARSI 0kt — Ak
HOBERAY R MY ZDNEEREARE L IcZ &I s h
7o, EREOAY AR e — ORI, WRERAR O
b 2R S H Tz,

4) Tithonian ~ Berriacian ({22217 C, H#EILFI DA N~ T
HEERE A ORI BH L, RS EERSER IS
EEbic, FoEERICHZ FEFHESCHEREREDS
SR Y D HERE L 72,

&!I

3

HALRZOH  BERITE, AR X OCEREMM O
BIZOWTEHEBEREER 2 W2 Z Wiz, miEkso it
RENEZ I, WIHOMBERBEL TnieiZ L big,
EICHIF ORERICBI L TR L QWi i, BEF=
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