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A Middle Permian Subaerial Exposure Surface and the Overlying
Tidal-flat Deposits in Seamount-capping Shallow-marine
Carbonates of the Omi Limestone, Niigata Prefecture,
Central Japan
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(Received November 30, 2007)

Abstract

Detailed observation of thin sections and slabs of samples from the Middle Permian of the
Omi Limestone, central Japan, reveals the presence of a subaerial exposure surface together
with the recognition of sedimentary facies in its underlying and overlying strata. The limestone
succession examined can be subdivided into three facies units. Unit 1 consists mainly of oolitic
bioclastic grainstone of a shoal facies and represents the evidence of post-depositional subaerial
emergence and Kkarstification such as the presence of black pebbles, crystal silt, solution vugs,
and meteoric cements. Unit 2 is composed of lime-mudstone, wackestone, and fine-grained bio-
clastic packstone with black pebbles and paleosol-bearing clasts particularly in the latter two
microfacies. Dolo-mudstone and its breccias are also common in this unit, suggesting frequent
alternations of desiccation and brecciation by intermittent storm-disturbance. This unit is inter-
preted as representing a tidal-flat facies. Unit 3 is composed of polymictic limestone conglomer-
ate of possibly sedimentary origin, thus presumable of its original stratigraphic superposition on
Unit 2, although this conglomerate may also suffer, more or less, later tectonic mixing. From the
sequence stratigraphic point of view, Unit 1 is considered to be sediments of high-standing sea
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level, and Unit 2 to be that of early transgression. Thus the erosional subaerial exposure surface

between Unit 1 and Unit 2 can be interpreted as a sequence boundary (unconformity) caused

by a sea-level fall. Based on the fusuline age-examination of Unit 3, together with correlation to

similar tidal-flat deposits in the Akiyoshi Limestone in Southwest Japan, the tidal-flat deposits

in Unit 2 are considered to have been formed during earliest Murgabian (Middle Permian) time.

The precedent sea-level falling event highly reflects the eustacy.

Key words: fusulines, Middle Permian, Murgabian, Omi Limestone, sea-level change,

sedimentary facies, sequence boundary, subaerial exposure, tidal-flat deposits.
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Eo (1974 ITX2HRAKE COWRE, &
T o (1997), Nakazawa (2001) D & i
AREGRFR DGR E, fARRIZEL TR
HENZ < OWEDBRINTWDEIHDOD, X
JVARIZDNWTIRZWEIFWA LW, £
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2006). & 0 iF Nakazawa and Ueno (2004)
X, VAR THAIENZR—) > 7 a7
HEICHEGREIBW TR Ty —r >
A BT 2T, B REgEmm G —7
AR EE ORI OHEFEHEE, TN

2

R U 7= e @ A, M /KEEL B O R 2
HLTWS, LLans, EFHomhig
RAEDE L NHIREREHETH S L, <085
HUSIBR AR EREOBREN S8 5720, BT
DEFIRY e B EEEI I H D < HEFREMRIT 21T o
TFRERIEDIR L, FrickE L@ HEEDRE
WHET HMEIINETOEZ AT TW
.
EFHEO—ANTH DR, 20044 48 b K
I EIERE RV AR AR BB N T, HifE
AIREILTETHI O FB LT XU FHEE
Mat U7z (81, 2005MS). Z OHZEOERET,

136°

140°

Taishaku-—~—772
Akiyoshi =

Pacific Ocean

o Major limestone mass
[ 1 Akiyoshi Terrane

Fig. 1. Map showing distributions of Akiyo-
shi Terrane and its major limestone

masses.



FRRFWAPCE ORIV LARICHA SN DR LG ITEYE & TRMERY (B - i)
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dicates location of study sections.

®

Geologic map of Omi area (modified from Hasegawa and Goto, 1990). A cross mark (X) in-
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ARIFFE T, BAEGNAMD D BNV OFKREEC
CDA, CDBO® 2t 7 ar&REL, #HALE%
fro7= (Fig. 3).

BARETIE BEEBEHEEEZSNDSE
R DRI DA DNT, 1/10720 L1/20Z
=)V DEHBARE 2 ER U, (RN #&5E 24X
KTl 2REL - (Fig. 9. Bon/z2
148t (CDA1~7, CDBI~7) ITDWT, M&A
MIREH O KB EPHERRE (X5 7) %
TERIU 7z, E£72, HREEREZHSNCT 2720,
7 X HLEDEFE OIER BT 2.

EHHREE & ZDRER
A TIE, CDAt®Z > a>&CDBtkY
Ta ICRONDAIKAEZE, WERRIF, KL,
HEOFEREICEDEZIDOEMI=Y

(FRE&EDFEMHIZY M1, HfHIZY b2,
A= w ;3)IZK4 L7 (Fig. 4. BAFIT,
BHEMIZ Y bOREHE, FOMPRITDN TR
w5, £/, RENZFBIOWE A EMRETE
BIURX T TEE%ZFigs. 5, 6 IZ/RT.

1. B3 =v 1
EHERCE

FEITIK AN S K A O oolitic bioclastic
grainstone/» 5 7% % (Fig. 5-1, Fig. 6-1,2).
SEFEMSBERZiT>/~ZCDA®Z 323> T
13, A=y M 1ICHSYT 20137 3>
B FESOEELIMEEICT ERn (Fig. 4),
I 5T RALIZ M A o TI0mPA L R4S 72 5 A A3
BTN 5.,

A= v b %EKEEK T %oolitic bioclastic
grainstoneld, I I U H, /NEEHIL
W, BHEKIT, YA rO0—Tkirn5ie0, B
i (black pebble) #&Tr (Fig. 5-1, Fig.
6-1,2). ZNSDORFIRMEBEENEGL, <N
ImmUTOY A AMER5. £z, 250
KFIE T — 1 REBRTHIEEINTNSEHD
HEW, —RIZ, K TREBRICIE T 7 IREH

Overview of study sections. Commanding CDA and CDB sections southwestward from a

bench of approximately 530 m above sea level in Oyashirazu Quarry (Joetsu Kogyo, Co.

Ltd.).
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Fig. 4. Geologic logs of CDA and CDB sections.
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HAT A "FEEL TS (Fig. 6-2).

oolitic bioclastic grainstone ®H1Zi%, /X
FIRIZ wackestone A 5NDH 2 ENH D, Z
@ wackestone 12 1%, 2 & ® H & £ ©1lmm
DTFTowvzayfgan@ovsonsd Ny FIR
@ wackestone & JE @ oolitic bioclastic
grainstone E OERIIX Y1 O0IF1 hEao
T W3 (Fig. 5-1). ¥ 7=, oolitic bioclastic
grainstone \Z ¥4 B2, KL 2 1 A3 1 Lok R
D%EJE & A >~ (circumgranular cement:
Flugel, 2004) TH#HEIN, ZTONENT U X
NIV MICKOREINTWEEAENDH S
(Fig. 5-2). ZUZXZILIIVMZ, ST TlIK
RED I MY ZRF N 5720, EEORE
DRSS RRHRL D AR e &2 DB T, AR
ZL W) b YA TR FN ORI N TS K
WZBWT, ZUXZILIILMIZDIZy FD
wackestone IZJERIT 5.
HWRIRIE

By 1L, M E A& Woolitic
bioclastic grainstone A EH# 9 % Z & THH
DI6Nd O ENS, EHNBRIIRIC
ILINDWMOMHEOHERBYI THD I &N
Ezohbd. —F, A=y MV y FRIZ
.53 % wackestone 13, FHOHE#MZEH >z
wackestone SEIM T A EM I = h 2 THE
WHENLIENS, AHIZY M1 OEAKZER
T oolitic bioclastic grainstone 23 |5 H %
¥ Z EITE DRI N BN K E 2R
(BERZN) 2, afHI1Zvy k2 OHEYNR
HLZBOTH SRt Esn. mHEE, #4E
B HEREREMBE (R 2 B o TV ehs, &iCRY

A0 R THEITLZLDITE>EZHDEEZS
Nn5.

Z7UAZIII S DORKIZEE L T, —f#&
WG RE N TERINEZT y R—=22)
b (vadose silt) ThHhHEHZEALNTNVWD
(Dunham, 1969). L L7aals, A21=w b
O EMLICiFAKEEFEET LI AEMIZ Yy R 22
Hoonsd &, FEBRTHE5ITENNE
O TEERDEEZOND ZEEEET
&, ZOZURZININIEMHIZY M
@ wackestone [FlEk, EHEHIFIHICE R S Nz
MBI HERE 3 1)V A MMEDBIR TR AL S N7
INEREFTHELZHDTH D uREEBIFHTE
5. ZOHE, 71U ZAZIVIIV N DR,
fE FEHRFOESH CTHhDENDIXDIZDL A
W ThHEIEMNEZONS. RiTRmZH<
WET DRREEL A M, RKEFIHET
DERNRBEINSE Z ENnS (Flugel, 2004),
e EFEHIC X 2RO &k kB F T
DEEL A NOEE, TOHOIYU XS
VMR DS N RO, &0 D kil
BhEZEZ5N5.

B, 2T 7EW TCERERG, #H Tl
BatrEl TWhad, ZTOREEL TIE, R
TEHLUEAKENREEZTEML THE
BLZH0DT, BAftoKE LT EEYS
BHEODRIZEXD B IN-AEMICXI DS
B, H2VIEERILMIC X BTERNEZ 5T
W% (Strasser, 1984). D7z, BMARIIHE
FEREMOBEEIEE SRS, Aoy MRS
1% oolitic bioclastic grainstone H ¢ 5 £4
b, ORI TITAKA DR FE

Fig. 5. Slab photographs (1,3,5,7) and thin-section photomicrographs (2,4,6,8) of samples from CDA
section. Arrows indicate upward direction of strata. 1. Polished surface of CDA1. GS: oolitic
bioclastic grainstone, WS: wackestone, B: black pebble, S: stylolite. 2. Bioclastic-oolitic sedi-
ments in Unit 1 with meteoric isopachous cement and crystal silt, CDAL. C: circumgranular
cement, CS: crystal silt, O: cortices of ooid. 3. Polished surface of CDA5. WS: wackestone,
PS: fine-grained bioclastic packstone, S: stylolite, B: black pebble. 4. Wackestone, CDAS. B:
black pebble. 5. Polished surface of CDA6. Small dark spots represent open spaces (birds-eye)
filled with sparry calcite. 6. Lime-mudstone with open-space structure, CDA6. E: birds-eye
filled with dorsy mosaic spar cements. Some birds-eyes are partly filled with micritic mate-
rials, showing geopetal fabric. 7. Polished surface of CDA7. DM: dolo-mudstone breccia, LM:
micritic (lime-mudstone) matrix. 8. Lime-mudstone with dolo-mudstone breccias, CDAT.
DM: dolo-mudstone breccia, LM: lime-mudstone (matrix).
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MRELIZH D, FITHRRIN-EQENTD
M WWHOHBY RICERINTEZHD &
HHETNB. F£/, A= b Dgrainstone
MEERBICKEREEZEL TNWEZEIZDNT
b, BEOEOREQLO IO X ERBEIC, GIKR
HDORE LB MR OFEE T ICKDERNEALS
N5, ZoXdEREAKET, REARE
BN THRE FBEHTEOE T ICHED SN TS
(Nakazawa and Ueno, 2004).

2. A=y b2
EHHE

ALy b 2IXEICRENSKEAGDOHM
KA AEMN 5720 (Fig. 5-3~8, Fig. 6-3~6),
# T T i3 lime-mudstone, dolo-mudstone,
wackestone, fi¥ibioclastic packstone A3
BooNb A=y 2 DEEEZ, CDA
272 a>TiE90cmbl k, CDBt& 27 3>
Tl K40cmTH 5 (Fig. 4). AfHI=v b
2EAMIZ Y N1 OBEFIIAHARBIRE
~L, XFZ140514 hTELTWSESNEL
W, L LAans, —HTidaHai=y M1
@ oolitic bioclastic grainstone A3HI# 25217,
A=y k2 @#kibioclastic packstone
o wackestone WEERET ST HBRTE
5.

EHIZY F2ZBETHZ2AKRKEDD B
lime-mudstoneidiF L A EEBMZE LT,
HEBHN S 2525 AKENSRS. £h
12, O R72 % lime-mudstone O £ 158
OoNDIENDHDB. F-, LIFULITEHE
ALV TEI N, PORBRAHAT
P mmAEE D2 (KOIRMHEE © birds-eye

structure) M@ ® 5 N % (Fig. 5-5,6, Fig.
6-6). — Ji, wackestone & #ll ki bioclastic
packstonelZEEHST I Y F2Edn, &
Wi E R D% <IEWIC K D ERNARHTH
. BROEBHROPITIE D A RY )G &R
THDHHH. dolo-mudstoneld, A=
k2 O~ BT TH5NS. KD
FEBTIE, dolo-mudstone 235k cm F2EE O £ Tk
o TIRERBAIKRAEIIGEEN TS (Fig.
5-7,8).

wackestone % #ffl ki bioclastic packstone 2
13, BEENHIET S (Fig. 5-34, Fig. 6-3).
B3, A=y PO TROBEIFELZLA
5N, bfricmho TEHENDRLSIRS. £
7z, R1Zvy NFE (B> 7IVCDB2) IZRS
1 % wackestone o fill ki bioclastic packstone
2, mRIcmBEOEBEA~HEAEELE
HEEAKE (HHE) ERNEERICEEN
TWw3% (Fig. 6-34). ZOAEAE, KMEObHO
F U LI & U 7= AR T, B OAIK
A EHARD EEREENE HRY. 51T, B
% & kL bioclastic packstone H&®, 1%
WEDIRAZRTEAKRD DS TZAFNERL
TWw3% (Fig. 6-3).
HHIRIE

AL b 2 I ZREHED NS00, MK
TR T T A IR D A A BR < &R,
L7=> 7T, HROZEDRD TRWERE T T
WREL =2 &l ns. A1 =y MF
T, RS EEARIEABORA LS
Wo i, RELBBHICEA#ELAKFDRSNS.
AL U 7z dolo-mudstone, [ —&MNIZ A
SN5ARJEDAHE, KEMERETZA5 10

Fig. 6. Slab photographs (1,3,5,7) and thin-section photomicrographs (2,4,6,8) of samples from CDB
section. Arrows indicate upward direction of strata. 1. Polished surface of CDBI1. B: black
pebble. 2. Bioclastic grainstone, CDB1. B: black pebble. 3. Polished surface of CDB2. P:
paleosol-bearing clast, B: black pebble. Note characteristic ocher color of paleosol-bearing
clasts and fine-grained bioclastic packstone (lower part of slab). 4. Fine-grained bioclastic
packstone/wackestone, CDB2. P: paleosol-bearing clast, F: fine-grained bioclastic packstone
with small fragments of paleosol-bearing clats. 5. Polished surface of CDB4. DM: dolo-mud-
stone, LM: lime-mudstone. 6. Lime-/dolo-mudsotne, CDB4. DM: dolo-mudstone, LM: lime-
mudstone, V: void. 7. Polished surface of CDB6, showing conglomeratic appearrance. S: sty-
lolite. 8. Limestone conglomerate, CDB7. LC: limestone pebble, PS: packstone matrix with
angular clasts, R: radiaxial cement developed on surface of limestone pebble.
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T4 M, EEICXD2BRPERERICL DK
BOBLDDOBHRINIZbDEEZEZ D EN
TZ % (Henrich, 1984). AMla1=v K 21iC
RS N2 LY O LR EIE T O W gD &
BERFEL BN ENS, ZOHBEEGI/KIES
WAZELDELY, ARNLVAREDRETH->
2 ENMEETES. £/~, lime-mudstone
R SN2 EOIREERR, #EE LB
B BRI EnmenTng @A
Fligel, 2004). BLEDZ EMBEHIZY b
23 TRBHREI THD EEZ NS,

3. AfH1=v H3
E=L i 31

AI1Zw NIKBDOHIREEEN SRS
(Fig. 6-7,8). AIRAEEAL, KEEHcm» S
TR emBEDOLFEW AL, Ao kT
% &30 bioclastic packstoneN 57 5HEE T
HlREINTWD., EERTOBERIZYIO051
FTELTWSOIZH LT (Fig. 6-7), &
HEOBER T UIXUITEEENEN SN, £
Z 7/ 5 radiaxial cementNFE L TWA L
NdH% (Fig. 6-8). EEIL, MR LALRD T
IZCDBt 7 2 a > T#20cmbh k& %5 (Fig.
4).

M B o bioclastic packstone Iz 1%, fi
INETX)FRTITYNEFICE SN
5, EREAOREEINS OO R D EM
ZRL, AKE HAAD, X470 —7
M 572 5 boundstone, 7 XU FNEET S

grainstone, 7 XU F &I Y NEBET S
packstone MiE®H 5N 5.
ISR

EYHEOMIE B X UBREX >8R T,
AIRAEEEAE T —RICHER mERE TR SN
5 Z EMEZ W (Longman, 1981; Nakazawa,
2001). LorLians, ZOARAEEEDET
IS HEMNICAE Y 2 FRHEREY RO 55
ZENS, ZOAKEBENERTBEE THERE
Lz&idE Az,

A1z bOAKEBEIIARS ZhiTFEE
rpackstone N 5 BB E, HEOAEME
IRTAREENSERINTNS., ZOfEE
R BEUU 2aPoaeald, JIRmaboa

10

OYMMBIEIC L > THRIND Z ENHAS
11 TH Y, Sano and Kanmera (1991)1Z Z#1
YA T AGIKAAEA (Type A limestone
breccia) E X ATWS. Lo THHEZIZY
b 3 DAKREBAIL, ZOXD BYBEARED
BEEDBRS EDZDORREED—L TR L
TWAHHEEEBERHTES. Larlads, ¥
ATEAHIZY F2 By b 3DRIZ
KEBEBHENT Y Y 338D 6NT, LA
EERAETOHRTFIBRETES. £2BAT2
£91Z, GIREBENICERSNE 7 XY FIURT
FERITHRERREREZED NN, SEHO
FRTIE, ATy b 3ITHET 24 I B
EDOERREZRETH 2 EIFTERVD, D
B<EBEMHIZY 2 EAMHIZY K3 DM
IIEHIERNRBFERIERINTNS 2 ENE
ABN5.

7R FER

AR T, £y bOHERBENRZKRD
577 XA LG OMEEITo A, 4E
DT T XU FbanE SNz DI EH L
Zy h3DHANLTHo= HFoNZT XY
T3, Neofusulinella? pseudogiraudi (Sheng),
Nankinella Sp., Parafusulina kaerimizensis
(Ozawa), Pseudofusulina Sp., Pseudodolio-
lina Sp., Afghanella ozawai Hanzawa, Neo-
schwagerina simplex Ozawa® 7 T T & %
(Fig. 7). Z® 5%, grainstone ® #IZ1Z P
kaerimizensis WEEIZH SN, MIZHA. oza-
wai, Pseudofusulina Sp., Pseudodoliolina Sp.,
N.? pseudogiraudi, Nankinella sp. EHL
7z. —Ji packstone DN 513 A. ozawai h1%
FEL, N.? pseudogiraudi ©i80 5Nz, iz,
FEE oI 613 P kaerimizensis, A. ozawai,
N. simplex?Ma 57z, 7=/2L, HEMINS
D7) F ORI, TNEHHIHES A XD
BRI FCTHDHAHEE D D 5.

INH5DOT7 XY F DD, Parafusulina
kaerimizensis, Afghanella ozawai, Neoschwa-
gerina simplex D 3FRITEMHT= v b 3 D
ERTSHETHEETHS. Ueno (1996)1C
X3 &, MEGIKE TN, simplex\d Misel-
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Fig. 7. Fusulines from Unit 3. 1-5. Parafusulina kaerimizensis (Ozawa), 1,3-5: axial sections, 2:
tangential section, CDB7, x12. 6. Pseudofusulina sp., axial section, CDB6, x12. 7. Pseudodo-
liolina Sp., axial section, CDB7, x30. 8. Neousulinella? pseudogiraudi (Sheng), axial section,
CDB7, x30. 9. Nankinella sp., axial section, CDB6, x30. 10-15. Afghanella ozawai Hanzawa,
10,12,14,15: axial sections, 11,13: tangential sections, CDB6, x15. 16. Neoschwagerina simplex
Ozawa, axial section, CDB7, x20

1D



lina claudiae®s ® f B (P I X)L Ll @
Murgabian & Fiil) ICOAHEHNRE SN, P
kaerimizensis \3 Parafusulina kaerimizensis
M 5 Neoschwagerina craticulifera robusta
(BEFaMurgabian®i i) iy TEH T
£ 72, A ozawaild P kaerimizensis &
# U, Afghanella ozawaiti (Murgabian #i
M) ICOBHET S, FEESNZZEDOMOFEIT
SDWTH, ZNEDFEMERERESFET S
HDIFIRN. MEAIRETIEP kaerimizensis,
A. ozawai, N. simplex 3 FED LA IZH 5T
WENBHDD, INSEFENTIHHHR)IL L
LD Murgabian g3 2 K DO 28 ERE T H
5. Lo TaEMIZy b3 DEIREESE
13, KEAIKETORET—F EDkEEIZHB N
THTRBLZEROENEDEND LTS H
DO, FERINTE S =< REOEEN SIS N
TWaDHITTIRERN. BEEEROERFAREL
T, EEIZEEND 7 X FBIUA KA
FORBENWEREZRT T XU 05, &5
Murgabian H ¥ (Afghanella ozawaiiti O F
) TlEsnwhEEzsN5.
—7, GEROMFTIIEMHIZ Y M1 BT
2 SIRRFRRE AR T XY Fi3 G5 N
Mo 720, BRI (2006MS) 134 EIBHLZA
HIzZy b1 OBELID SEHm MO EEN
5, IEUHINTAZA (tangential section) T
13H % B DD Darvasites \R 7= MO 7 X
U F %15 TCW5. Darvasites\3 i 1 X)L L
#%¥ (Sakmarian~Bolorian) 75 ¥Ed 2 & T
»H5 (Leven, 1993). ZTD 7 XU FDEEIC
3ETFOMENKRINZ2 DD, AHIZy
1 DFEMRE L TEAETHIRIL L O RZETH
SAREMEIHERI T E 5.

e
il
i
il
)

Z B

AM=vw ;1 (oolitic bioclastic grain-
stone) 1213, Bl ZUZXY LIV, &
BZER, WKEAD N E, BEERICKOE
RINZEBLAOSNDIETIERMBNASH
5. Bz y FLUIRTR DO K S 1T H 5 W
BWWHTERINZEZEZONED, ZDLD
RSN RSN T EnG, HEE, MELEEH

12)

Aol ZENHEREIENS. DFED, A
Zy MlidEEmORE LA SN, T
BOWKEDETICEDAEHIZ Y b 1 2N
PeLBHLZHDEZEZDHIENTES. Lz
Mo T, ZOREEFHEIZS —7 2 ABEREA
BRIy IEMTES.

FHIZY 213, HEHORHE,»STRE
OTEHEMESEZ NS, Aoy hEMH
B% 9 % lime-mudstone, wackestone, il %I
bioclastic packstoneld UiE U AL L 7=
lime-mudstone % dolo-mudstone # & . Z
NSITHRAAETOEHM O HEFE & F o2
BMOBRINDZZIETEREINLEDBDTH 5.
Nakazawa and Ueno (2000)ic2& % &, Z0
KO BTEHEREYN S — 7 > ABHE LIcE s
FoTHMT DI &I, WKER TR KL
THFAREDRONIC LR L2 EZ2RBL T
5. Ins0ZELD, A=y b 213iEE
WO OHBEM TH D ENWZ 5.

FHIZY N1k EEH L KR
KB X OZ O L7 O TR HERE Y O HEFEF R

ZDOWTH, TNk T7 XU Hbfazdb i
HETLDIENTED., HETHRREZXDIT,

A=y b LA )L Aofd it BT 6 o H
BWTHsd —FH AHIZY 3 (AKE
HE) NoETIRBEVWENREZRT I XY
F13 Neoschwagerina simplex TH O, T D
i3 Murgabian & #if#l &% 2 5% (Ueno,
1996). UL7=23-> T, ¥/KER RS IOF
BHEREMOERE LT, IV LRATED
Kubergandian » & Murgabian & i ] 8 3%
AbN5.

KM X DEWAR APV LR TRD 5N
HDITEB UM EFERL (3 —7 > A8
) BERUOZED ETORFMEYIL, Nakazawa
and Ueno (2004) 12 & > THE GIREM 5 B
HINTWD, 513, KEBR D KM THE
Hlgnz RO KEMB1IER—U > 7" (K
HIED, 1973) OBHEE4S~60m D7 ZRafL,
Iz sz A% )Vl hxalveolar texture,
kLA Ma &, IS H7okke b HBE
LR 2 1 S W IN A (bioclastic grainstone :
dAZw hA) & ENEED TEM (lime/
dolo-mudstoneZs & : 2 =v ~ B), 51T
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D kAL Z 77— 2 (bioclastic-peloidal
packstone/grainstone : 1= kC) ® 3 DD
BHIZ=y MRS L 2055, Wiz
EEE SRR, FREHEPL TS T — Mz
EHHERER & L, ME OB &5k EEHE
— 2 AERE L.

AEOEHIZ Yy b 1%, HE—F7 X
D#E MM 5 Nakazawa and Ueno (2004) O L
—v FAZ, AMaZy 232y FBIZE
NZNHLETEHEEZSND. KT, SHEOAE
H1Zv b 2 OFIRHEREY & Nakazawa and
Ueno (2004 1= ~ BOZhid, HFEHD
S E I EpKE CEM, B, MR E) 2
BERIL CWa, L L7ess, Nakazawa and
Ueno QO0DIZX2MEFEAKED S —F > X
g5, 7 X FALA T T Neoschwagerina
craticulifera robusta’ts & Verbeekina verbeeki-
Afghanella schenckiii DEEFUHNRMHL T 2
DT, =07 X HtAFRIE Murgabian #
MESEOFEWAIKEDD DI DAL MTHL
2%

—7, HEIE, (2003) iTLBE, MEAH
JRAEDNRIVLARIZIE, ZDENTS Levenella
leveniti (RIHOV LI D Yakhtashian £
A, Neoschwagerina simplexii (Murgabian
A ), % U T Colania douvillei s & T &
(Midian®if#i) 126 FkkZ TIRHERBD N E &
FoTHfil, TS —r 2 AERE LD
WHHEYIH OWREY TH 5 alfEtEnEmnE LT
W5 Z0O5b, SEEFEWARERAHEAS
MOWE LR, FARMICIIRES
K& D Neoschwagerina simplex it @ & DITIE
ERLATRETH 5. 2O X DIT, AWFZEICE S
T, HfaPENS bMEGIE SRR &R
bndi—r AFRE, ThaeEd FEHER
W RWEInzZ sickD, ZasifHER
RS KR T &2 DB OWIKE EFRICTEK DB
SN DTHBAlHetENE N ENHS )M
WZieol. iz, EHowLEIGIK
BT, 70—V KEEZS B AR 6O T RAT
IR SN TVD &N D T EMAMFEICL DR
INENZRLD.

f: ¥ o)

AT, HFlAIKE IV LARITENTHE
MBI 7 X)) HEa oMt 2T /2. 20
R, UFNORMESMNIR> .

1) AL a itARensaKEIE T
fikvEMHIZY ML, 2, BEUT3D3D
DIy NI ens Z05B, AM
2= b 1idoolitic bioclastic grainstone
MO MEH B NI WA, SH1=y
~ 2 1 lime-mudstone, dolo-mudstone,
wackestone, #ll fibioclastic packstoneiZ
REIND>TEMTHS. A=y 31X
GIREEEN 5720, FHEMHEOGIREEEIC
B0, BHRTIEZEDORMBRREEZRET S
ZEiFTcERMo .

2) aHIZY N1 (WIND D NI HEH) O
R R AR, 7UXZI IV, R
WEWnwo 7= g & )V X MEDFEHLN
HooND., £, HHIZY b1 ORI
1%, BEEEDARCEHE R &/ U TaH
A=y b2 (FR#H) NRETS.

3) HAZw NMIRINDHRHDOLEIZ X
0, By b LidEvEm s, S8
1=y b 2IRMHENEEETH D EEZ SN
5. ¥/, AMaZv N1 E20MICESN
Sk REg ML, WAKEOKTIZE > TR
INEABEGH, TR —F U ABMNE
BEZ6N5.

4) 7 X) FeA OFERFERREF N S5, 5 EEE
E LR EEMTB I NENEE D TR
g, 25 <L oKubergandian
M 5 Murgabianfk Aif i 12 4 U 7= K HE D K
T&, ZOBROEERMAKE LHA X2 MR
LB L TW B HEEMER TE 5.

5) FAFEROTRHERY DG AREITDIRS
NTWBZENS, RIS CTHERE U2k
ZENIINHE RS D Td 5 R E .

#

AREELDDITHE-T, BT EKRKS
FBAFIILIL O/ NS E RS KRBT RIS
13, BARAEICH L TRASNMLE AD OFH
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