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Upper Triassic limestone clasts of the polymictic limestone conglomerate in the Mino Belt, the
northwestern Nanjo Mountains, Fukui Prefecture, central Japan
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Abstract: This paper describes Upper Triassic lime- HE J:OVCEUE;E/:L?'jﬁai:‘m%hi{%%i‘“ H;H;Fﬂﬁ%%jj%

stone clasts of the polymictic limestone conglomerate HIBER. COLS LERHOARE DRI 5772 T

(Imogadaira Limestone) of the Mino Belt in the Nanjo 3720, AHIMKICE ENSEIEDFEIRE L TIEB L L,

Mountains, Fukui Prefecture, central Japan. The Erﬁ@iﬁfgﬁmﬁ—t%%i 5 FCHEEEEZEILSNDD

Imogadaira Limestone occurs as an isolated block in -

the Middle Jurassic mélange unit in the upper reaches i WAL @F&%iﬁﬁfﬁ PEHEAIC j})

of the Imogadaira River, Nanjo Mountains. The forma- VC?E T 7aB, ForPalEnEamE 6D I LiTht

tion exhibits a prevailing conglomerate fabric, charac- ZVEFEr SEaPEEES ] & XRXNETH D0, Aim X THEARE

terized by dense packing of limestone clasts within a SEOIEFRAEIEL T, %, EAREE LR 12T 5.
sparse matrix. The Imogadaira Limestone has a poly-

mictic clast association, dominated by Permian lime- #h E O R

stones with lime mudstone and limestone clasts con-

taining thin-shelled bivalves. Neither terrigenous PSS, LSRR AILZE S A, - IFRIEESICE
clastic grains nor rock fragments occur in the Imogad- P B L DAL TE I AET 2 LT, LR DB RS

aira Limestone. Late Triassic conodonts and Late Tri- . ; .
assic and Early Jurassic radiolarians were extracted JE<oHEL TR, SR, LIZA 2013, 2015) 1, &

from whole-rock samples of the Imogadaira Limestone. JERFITHDW TS Mi&itﬁﬂ@ﬁéi%ﬂ*@ﬂﬁ@"ﬁ’&?ﬁi D1
Further examination revealed that the Late Triassic i /71/ w7 A, SEQ /7"1/ w7z, )j;{cEj A
conodonts gnfi radi'olarians ocFurred within limestone =, ﬂil’\]j STy s, Yﬁ% A2 TLw s A LT
clasts containing thin-shelled bivalves. i
FEr LAPCERGR O > Ty I ZITEEN D APE DA
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Fig. 1. Locality map (A) and simplified geologic map (B),
after Nakae et al. (2015), of the study site in the upper
reaches of the Imogadaira River, eastern Nanjo Mountains.

T, FESRIMALER OfEH IR m SR BT SRER, 54 )1 B
MICEH 2 (Fig. 1A). SHBICZGEREI> Ty 7 A0
HfEREAA < 734 L (Fig. 1B), BPBTIaIE-rErE 7 D
EMEDD. BRI Ty 7 ARFICREEELEEL,
YREESAA, ARE, Tr— BHEESERNNOERE
LTEDAT>YaTHSHILIED, 2015). HRI> T
L 7 ZOLREEAABAPSR, AKERAARR~FEA
WAk, Fr—MIEBVL LR~ EH=E% HEEAZ
T~ 2 5 R EINTWD (IRER - &4, 1982; Hil
iEn, 2015). FEREHOILICITE PRI LT N BT
STy 7 ZHAUERO 2> Ty 7 ZABREiEE LT
5 (FYLIEMD, 2015).
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¥ KA (Konishi, 1952) 13 LR, #5105
#)4.5 km L3RI (Fig. D, 18950 m, ZEEAT 200 m D&
L > XD/ E R & LT % (Figf.: gl S ARE
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AR - R (1985) 133 7 SEOGIENEE T 5 ik~
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Fig. 2. Detailed map of the study area illustrating the ap-
proximate distribution of the Imogadaira Limestone in the
upper reaches of the Imogadaira River. The location of the
mapped area is shown in Fig. 1.

Fig. 3. Outcrop photograph of the Imogadaira Limestone,
which consists entirely of massive limestone conglomer-
ate. Sample locations are indicated by stars with numbers.
The geographical position of the locality is shown in Fig.
2.

3). SREHRM = R T U CBIR U /R il &
AALATR EDH S NI L BRI O A IOEHE & DR D5
ENSHREND ZENHSNITIR 2. APREBOREX
BAEITES, WKRET, BEII<AENESNSITT
/2 (Fig. 4. APCEBAIEE mm REOMIEN S, &
B100ecm L EOKRE IR EDEMETHALNS. AKX
EEIAHANC RS o BEE b, L IAIRKSTRLY >
I DEPEEN A5 ND. AIREBEE S UNEWTIAY A
074 MERTHETOHEEL <, ARGHEDOmIRIIEDHD
TAHAIZRMMNITE ATV (Fig. 4).

Fr EAPCE DEFNIEITIK~IKA AT, BFmS A A
MREE < A5 5. HEHH (Fig. 3) 1213, RAR~FREE,
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Fig. 4. Outcrop photograph (A)
and line drawing (B) showing the
conglomerate fabric of the Imoga-
daira Limestone, which consists
of a complex mixture of fusulin-
oidean-bearing limestone clasts,
bivalve-rich limestone clasts, and
bivalve-bearing limestone clasts
with other limestone clasts, all of
which are densely packed and

— [ stylolitic seam Calcite vein separated from one another by

Bivalve-bearing limestone 7277 Bivalve-rich limestone t.e.e] Fusulinoideans-bearing heavily stylolitized seams. The
clasts with other limestone clasts limestone clasts location of this sample, 09052301,
clasts is shown in Fig. 3.

Fig. 5. Thin-section photomicrographs in plane-polarized light of limestone clasts containing thin-shelled bivalves in the
Imogadaira Limestone. These samples yielded Upper Triassic conodonts (Table 1). Scale bars = 3 mm. Sample localities
are marked in Fig. 3. 1. Packstone rich in thin-shelled bivalves with foraminifera (f) and intraclastic limestone debris (d),
set in the micritic matrix. Sample 09052301(6). 2. Peloidal wackestone—packstone including oriented, thin bivalve shells,
often with spar-filled voids. Note the shells are much longer than those in Fig. 5-1. Sample 11052301 (2). 3. Packstone con-
taining abundant tiny, thin bivalve shells with echinoid plates (e) and organic-matter-stained foraminifera (f). Sample
09052301 (7). 4. Lime mudstone containing scattered tiny bivalve shells with a micritic matrix containing small pieces of
calcitic debris. A stylolite seam (s) separates the limestone clast of bivalve-rich wackestone at the bottom of the view. Sam-
ple 09052301 (8).
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Table 1 Radiolarian and conodont fossils extracted from the Imogadaira Limestone. Sample localities are shown in Fig. 3.

W I
Localities 552528%5525
% E § § v",_: § § & a § § W:.wl}o!erock samples
e g 8 E § % 28 § § § I: individual clasts
R =R
Radiolarians
Archicapsa ? sp. +
Canoptum ? sp. + it
Capnodoce sp. + + + Late Triassic
Capnodoce ? sp. * ik it
Capnuchosphaera cf. triassica De Wever + + + Late Triassic
Capnuchosphaera sp + + + + + Late Triassic
Capnuchosphaera ? sp 7 o
Carinaheliosoma ? sp. sl et i
Crucella sp. or Triassocrucella ? sp. 4
Helvetocapsa minoensis (Matsuoka) + + Early Jurassic (Toarcian)
Livalella sp. 5 Late Triassic
Livalella? sp. ot & +
Loffa ? sp. o +
Syringocapsa sp. G
Syringocapsa ? sp. + o 3
Orbiculiforma ? sp. cil s
Pantanellium sp. o AR
Paronaella sp. o e E=p =
Paronaella? sp. F +
Pentactinocarpus cf. tetracanthus Dumitrica i
Pentactinocarpus sp. o5
Sethocapsa ? sp. it
Stichocapsa cf. biconica Matsuoka &+
Tetraporobrachia sp. + Middle to Late Triassic
Triactoma sp. -+ g h Early Jurassic to Late Cretaceous
Triassocrucella ? sp.
Tricolocapsa ? sp. =t 25 i
Conodonts
Norigondolella navicula (Huckriede) + + ++ + 4+ + + Late Triassic (Norian)
Norigondolella steinbergensis (Mosher) ++ + + + + + + + + + Late Triassic (Norian-Rhaetian)
Epigondolella spp. i i - on Late Triassic (Norian)

FEHID XDk, BRITHML, Bm<AF1O51
MELTWS. < O5E, HIREOMEIZ 1~2 mm TH 2.
HENMEEAEASNT, APCEBEE S UMNEHICHET 2K
DITHA S LB, GPCEHE: S FEBE ORI A

T, EHRSHREIEEED S e,

AARKEDHEE L TiHZ < H 5N 2 DIEFIR~IKABOH
7 X FAPCEEET grainstone & wackestone Dl 5715,
5N %. TR Neoschwagerina sp. \CREENH X)L
LT R F, ARE U3, B BHREOEK
RFREEND. RICEVONRER~TRER, KA~k
B, WKBLREDI T I NEAIKERET, 2751 MEA
AT IS AR T a0 5. ARTIRC
DAPCE % G — MR A IS LRtif T 5.

G M AOPCABEE B T RIS L. T ORER, aE

R MEAPCEENS, EESEKBHFDOI T T M58
D, W ABEZEED I TR 51, packstone (Fig.
5-1, -3), wackestone (Fig. 5-2), fKJes (Fig. 5-4) D 3
DK ENns.

SRR KB ARERN SEH U HMItR

REEIN S EE U = G IREEESS 18 ik a W Clkig I
L2 EFNEEITY, 3/ R MBI OBEERO R Z i
U7z, S B 2 S OERNIR AR E S 8 3k 5
1F, ZEHa/ R b BN ER L, 12061301,
12051201, 09052301, 10050407, 11052301 @ 5 &kt
MOITHTHY 2 FRELE DR ANRIE T 2 FE iR H1E 5
N7z (Table 1). &FEUETHSNZTL—MROa/ k>
~ (Fig. 6) 13V N b ERMFLE TEE I N RFD B WE
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Fig. 6. Representative conodont fossils extracted from the Imogadaira Limestone. Scale bar = 100 pm. Sample localities are
marked in Fig. 3. 1-3. Norigondolella navicula (Huckriede), upper view, sample 09052301. 4—7. Epigondolella sp., upper
view (4, 6, 7) and lateral view (5), sample 09052301. 8-12. Norigondolella steinbergensis (Mosher), upper view (9a, 10a,
11b, 12b), lateral view (8, 9b, 10b, 11a, 12a), and lower view (9c, 10c), sample 09052301.

A THB. —7, AKETORE S (Fig. 7) DRI
fRATCEISNTHBD, BRI K > TRAVER L TNE
TV REUTENT S Z &M,

ERMHETHESNEHLADDS B, T/ 2O
Norigondolella navicula(Huckried), Norigondolella
steinbergensis Mosher) 3 & U Epigondolella spp. 13# ]
=8/ =07 A5 NIL—T 1 7 RO T 51
Ths.

—, WHHIZEE TUARE S RWEERSZ WA,
Capnodoce sp., Livarella sp. \3#%M =& %, Tetrapor-
obrachia sp. 13 H i~ % = &# % 7~ 9" (Bragin, 2007;
O'Dogherty et al., 2010). TN SIFAPEREGS D2 Ak
THELNERY, FH=Ei~EI =Bl ETONDhD

RHRICE /MM D APCEREMNFAES 2D, 3/ B2 MVRT
BM=E /= 7 H20E L —F 9 7 O HIRERE
MOESNZOMI B CEIN. oz, mifiY 2 Ik
r IV T 2 HNTRIAYTR Helvetocapsa minoensis Mat-
suoka, 1991, 1995; Gorican et al., 2006) i = Fi#d
~#W A BB 2R D Triactoma sp. (O'Dogherty
et al., 2009) 2G5 /-.

RN IR E s D2a B n S, Z&Roa/ Kok -
W, 2 o SACEURAE T 5 2 EA S M TEo 2
B, ENSNEDEHDOAPCEMEE /ZIIEEN SEHL Uh
NAHATH S, £IT, BNCEL AN HREE MR
KA packstone B, H - Bk 5 % —#H wackestone
H, GRIEEED 3 DICDNT, B -AHOaREEZ 2
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Fig. 7. Representative radiolarian fossils extracted from the Imogadaira limestone. Scale bar = 50 um. Sample localities are
marked in Fig. 3. 1, 2. Helvetocapsa minoensis (Matsuoka), 1: sample 09052301, 2: Loc. 10050407. 3. Tricolocapsa? sp.,
sample 09052301. 4, 5. Stichocapsa cf. biconica Matsuoka, sample 09052301. 6, 7. Capnodoce sp., sample 09052301. 8.
Pentactinocarpus cf. tetracanthus Dumitrica, sample 09052301. 9. Syringocapsa sp., sample 09052301. 10. Canoptum? sp.,
sample 09052301. 11. Triactoma sp., sample 11052301. 12. Tetraporobrachia sp., Loc. 09052301. 13. Pantanellium sp.,
sample 11060412. 14. Carinaheliosoma? sp., sample 09052301. 15, 19. Capnuchosphaera cf. triassica De Wever, 15: sam-
ple 10050407, 19: sample 10050408. 16, 20. Capnuchosphaera sp., 16: sample 09052301, 20: sample 10050407, 17. Cru-
cella sp. or Triassocrucella? sp., sample 09052301. 18. Livarella sp., sample 09052301. 21. Paronaella sp., sample

11052301.

EREN S L ThRb AT 217> 72, BEHTH W =0
13, 09052301 @ 417 7 4 & 3 &% — # H packstone
(09052301p) & H - Bk D5 % —KUH wackestone
(09052301w), 755 NTREIR D G IKIEA 1 (09052301m)
TH5. %% 10 g ZEFNTIERLE U Tiba Offith 2L
HTz.

Z DRER, RS R A packstone B (09052301p)
M5 10gd 72D 176 il © N. steinbergensis & Epigon-
dolella spp. M5 125%=&K / —U 7 Woa/ K2+
ALzl
phaera spp., Loffa ? sp., Capnuchoshaera spp. 7% E D
HRPEAERLHZMET2 2 & TE . | - ka0 sE
#7% — # H wackestone #(09052301w) 7> 513 N. stein-
bergensis DO HEfIH SN2 DHIZ o7z ZDe®,
10g ZEMTUEL 228, EHLZDIE 2D N. stein-
bergensis EIRHEAEDBHEULA DA TH o7z, ARKIEE
#(09052301m) 2> 513 7 B D N. steinbergensis 13 L
gondolellid IZHESNZTL A > N &, Paronaella ? sp.,
Capnuchosphaera sp., Triassocrucella ? sp., Capnodoce
sp., Loffa ? sp. 78 EOREH, EAFARAEL L. &
# 7% — B H wackestone £ (09052301w) & £ K JE & B

% 7z, Paronaella sp., Capnuchos-

(09052301m) NS EH L 723/ K> ME N. steinbergen-
sis 2 THO, J—UT ML —T 1 7 I ERET
5T ETERN. LnLEns, S —MEAREITEH
ICROEHEII RS, FETE/Za/ B2 MITRTE
=8 — U7 b0 —T 1 7 HERT LN
5 ZORHUICHR L e APCE EE A B5ND. iz, ARKERE
DU TR S N BRI R ORI =Bl 2 AR A
MicE© I ens, SR KEAPCED 5155 N7 TRENE
M. DLEOBRERERE, B=8kKoa/ R hBXT
YA E S B A PCEBICHR T S 2 LR

B &

AR THRENZT ) R MEAIZDW TS RE#EZETT
5. ¥/ ZAUANIEENDEEDODDHEHT S, 78
BAGRSNHH T 2EAEEARIT T TR R FITNER S 1T
no.

Class Conodonta Eichenberg, 1930
Genus Norigondolella Kozur, 1989
Type species: Paragondolella navicula steinbergensis
Mosher, 1968
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Norigondolella navicula (Huckriede, 1958)
Fig. 6, 1-3
1958 Gondolella navicula n. sp. Huckriede, p. 147-148,
pl. 12, figs. 5, 6, 10.
2014 Norigondolella navicula(Huckriede) . Orchard,
p. 71, fig. 49; 1-14. (including synonym list)
P+ ARRFSE TR S MR R E /A D P, T A >
FChHB 7Ty N7+ —LIETL A2 MERIZED, 15
[EREO/NEERDA, TN SIIRHIES THZITEA LT
RICIZ > TV, 7Ty b7+ — L& TR BIRIL <,
A IRZGE (carina) UG D ERIZMMD/NEEL D HREL, 7
T T A — ADFENRITHEN TV S, DL EOR#MN S,
IS DEEARIL N. navicula \Z[FESN%.
JE@rFE A« / —U 7 BE R (Orchard, 2014).

Norigondolella steinbergensis Mosher, 1968)
Fig. 6, 8-12
1968 Paragondolella navicula steinbergensis n. subsp.
Mosher, p. 939, pl. 117, figs. 13-22.
2012 Norigondolella steinbergensis Mazza et al., 2012,
p. 123. (including synonym lists)

Ml AR TR ONIERT, 7Ty v T r—LDTL
A2 RREKIIBXRY, KERFEWHESRELDOEIHITH >
TRAICREHTWS Z &, mEEHREGEMELS, BUROEEA
TII/NEOHENASNZZ &, TV A N FHOF—)
(keeD) 23k <, ZOREIHALD > THIESL (basal pit) & FHTS
Z &IN5, N. steinbergensis \Z[AE I N5, TTv N7 4—
DHENRBROERN T T v b7 4 — LERKICREH LT
WSRT, N. navicula E13X51E1%. Mosher (1968) 1
ARFEDLED 5 A E TOREBRZILHL TH 0, A%
THRMRERORT RIF A SN

[@RER st /=07 BRSNS L —T 0 7 B
(Mazza et al., 2012; Rigo et al., 2015).

Genus Epigondolella Mosher, 1968
Type species. Polygnathus abneptis Huckriede, 1958
Epigondolella spp.
Fig. 6,4-7
bt AmORBMEISRL, Ty T+ — L0
H 2 WIERTHRICE DBV NRAEIET 2 2 &, RN
Ty b7+ —LHFRICMET D 2 &, Fo)bhE< Ko
MBI E, TIy T F—LBREBTESTHY, Tk
SWFILV A RERED3I D2 THD I ETHDPBIAIT,
Mazza et al., 2012). R TEHESNZTL A2 ME, W
TS T Ty b7+ —LBEHO/NEIER TERRNHOD,
LEIORERL, RICT Ty BT 4 — L L O/NEDEEEIC
NI ENS, RBIIHETES. LEUAFRENARET
B2 I OMDKFEITIZE S I o Tz
@R -/ —1 7 B (Orchard, 2013).

MO EH U7z R =B R A OE 883

¥ & 0B

AFFEDFERITRKD K DB TE 5.

(D BHIRFE SO 7 SR ER DR 8 2 T
POEED 5122 AICEEES T, NIVARDS ORI S
BEED I ENHSENIR ST ARGV A
ROET AN FAPCEHENMEST, SR BEAIK
BOEEN KRS, APCEBIIEICE £, <13
A4 0T FETCHET 5.

Q) AREEEE O Z2EUB TR =80T/ K2 b &K
B S NCHI Y 2 S/ b 7 )L o7 o7
EMEM L. e, BHI=EK0a R~ &
Qv E i M H packstone B, wackestone B, A
IRYEEEETS & D M H B0 AIREBN SFENY
HZEMHSMICES . LL, gl I/D
TV T D Helvetocapsa minoensis R o
T e~ E A A B &2 5D Triactoma sp. %
GUMBHOBEEIHS N TERN DT, Kl
XTI 7 FHIRED 5 DEBOFRER A DRE
HREICE ED D,

#t 33

AW ZHED 21T H7Z D I8 BEHARFLELR, 1IA
ESCEH R AR, T EAE O S A LIRS
D FEPEF OB S HHHU AT DWW T ZHURZ W, &
TSI R BB A A B E ORR 2R H S BTV
Felenrz, ALKV Shi B e 5 NTREA R AR 1Y
B BRIIIA LI DOWTAHRR IS 2HW. £
RMRFD FEP R, PEEBINR AT OhiE SiE
LS BIERIH U TERZIX S b - PIEzn/iZn
. INHOHRITRELTHBILHL BT,

X ik
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