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Geotectonic setting of the Upper Permian Mizukoshi Formation, central Kyushu, southwest Japan
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Abstract

The Upper Permian (Lopingian) Mizukoshi Formation, distributed
throughout the Mizukoshi area of central Kyushu, southwest Japan, is
composed chiefly of black shale along with intercalated sandstone and
conglomerate (Usuginu-type conglomerate), making a total thickness
of 1,690 m. The Mizukoshi Formation is lithologically similar to the
Toyoma Formation in the South Kitakami Belt, the upper Moribu
Formation in the Hida Gaien Belt, and the Kuma Formation in the
Kurosegawa Belt. The fusulinoidean fauna from limestone clasts
within conglomerates in the upper part of the Mizukoshi Formation is
characterized by the presence of Lepidolina species and the absence of
Neoschwagerina and Yabeina species. In terms of generic composition,
the fosulinoidean fauna of the Mizukoshi Formation shows a close
affinity to those of the South Kitakami and Hida Gaien Belts, but
differs from that of the Kurosegawa Belt. The brachiopod fauna from
sandy shale and calcareons sandstone in the opper part of the
Mizukoshi Formation, consisting of 22 species in 19 genera, is 2 Boreal-
Tethyan mixed fauna, although the Boreal types are predominant. The
Mizukoshi fauna, is allied with the Middle to Late Permian brachiopod
faunas of the Hida Gaien and South Kitakami Belts, the fauna of South
Primorye, eastern Russia, and especially with the fauna of the Moribu
area in the Hida Gaien Bell, central Japan. The above data strongly
suggest that the Mizukoshi Formation represents the SW extension of
the Permian rocks of the Hida Gaien Belt, thereby placing the formation
within the South Kitakami Terrane. The dominantly Boreal-type
assemblage within the Mizukeshi fauna indicates that during the Middle-
Late Permian the Mizukoshi area was probably located between the
Hida Gaien Belt to the north and the South Kitakami Belt to the south,
bordering the eastern margin of North China. This conclusion supports
the strike-slip model that describes large-scale sinistral strike-slip
movement (approximately 1,500-2,000 km of displacement) along the
Tanakura Tectonie Line (TTL) -Median Tectonic Line (MTL) from the
Early Cretaceouns to the Palaeogene.

Key words: Boreal-Tethyan mixed fauna, Hida Gaien Belt, Mizukoshi
Formation, strike-slip model, Upper Permian.
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HEMRBALL TWERATHD (M, 1996; Ziegler et al.,
1998), EEBMESCEHHESCHPDENRBERTEZOT
(Chaloner and Creber, 1988; Hallam, 1994}, 4friiffes
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Fig. 2. Geclogical map of the Mizukoshi area.
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Wy, X bL/\JLr!.x-’f’*-E—#EE zth@ffﬁﬂb NS OERHT
T, _I:ﬁlif\)lff_m‘\ﬂ(*@@@iL{ﬁ%ﬁEﬁ{IﬁDh‘kjbs
TEELIBDOTH D,

KEE (e - AR, 1939 @) 13, P RS
B ALHAE S CROEENT, AMBRBIZIEL
THWT 2 "ERERE" “INLRTHELZEMS (Fig.
1.A), #EREFOREMEIEEINTER. KEBREI—BIC
BiNEErET s EEISNTWAA A, bk, 1992;
B, 1992; F&IFh, 2000; AMUPIED, 2001; B{EFD,
2004), EMZEMEHEEAZEHE7 Y v G5 - 3]
2%, 1990, 1991; Bl - L, 1991), MR L -
Flo—2) (H§R, 1993, 20002, 2004), AR (B - 5
FH, 2000; Takagi and Arai, 2008) A EDHEREZETHD &
THRENSHD, TSHIT, AEEORBICHEL T, Tk
FERO MM~ DIEED A — A\ {SmSia o GFiF, 1970;
Ichikawa, 1980; (LAt « K7, 2000) B WA — itk
By (G - 55, 1996, 20000 &WSHE, HlSaHnd
B R I o TR E - & S NS KRR AEH TS,
(R, 1993, 2004), d@EEpbL-—BEIvf O F R
(@R, 1980; Saito and Hashimoto, 1982), BLUER
W27 ) X (I - FRAR, 1991) ORREEAR Y, JikGiiHbRO
HECRAFROEFE=RT s b=r AT 2 ERZHE
MESFERTWS,

Az DUV TH, Bicid (1939 12 TH4niEmE
EEFOEEMEE N BE - B (1989 koL
LT XU - B OEObaNHE SN, BENULAR
ThHdDI LPEEINhE FO% W 0958 kigEo
HMaHEREERL, BFEZHLMILE. i,
Yanagida (1963) (3CGEEE FEf/SEHLUE 3 BoOb2IE
{bEEITEL, CNSAEIE I, #HEE, 2510k
FU (FVBIVIER, @M HEEE o - L5
A LARNSREINTWAEIIEL TS 2 & 2EH L.
Kang_ (1967) KIS LS OBE OB RRENS, T
m%aﬁﬁiﬁ’cﬁaﬁéﬁl s AN, 208, #-iEd 1977 I
& HEEEH O RS #O Rb-Sr &8, EEUEN (1993) 12
& BkEE LRROEA D B EH L I AL ST s,
Fidida 2000 IZL2EEThOERSEEO K-Ar #4073
T AP ENThM TV,

LARN, SEFO— AHRISMREES e Lkt ko R
A —HOHEE TH o LRI D W TFEN R R R
~eAt (iR, 1989), FIUIKEBHATEHO- I LRER
SEERB L EEh BETHELTOZIETHo. 1089
6 Bz OBz, RSt A O E1T
272, T OBHTKEEORAREN AL LHFD -l
A+§%E®E@Ezg@ BHALTWD Z &S
bhic. LT, BAAIEOHMF#LEEHRTEEMNT, K
BT B ORI AROEREESICHEYNTE 200D
BAEBA (MR, 1993). S 5I2F0%, RESEES
S UEEHE L OV ATEBEBERIC D LT iESRRY -
HBFRSAAYERSY (Tazawa and Matsumoto, 1998; Tazawa et
al., 2000; Tazawa and Ibaraki, 2001; Tazawa, 2001) {75
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Fig. 3. Colurmnar section of the Mizukoshi Formation, showing the
stratigrephical positions of the fossil localities (MZ-F1-9, MZ-51,2).

T &k Y, KEE S RN - AL EEEOULARO
H B LA AR ERO S AR DN TE R ZHED
7= (HiR, 2000a, b, 2004). B4 %) 132001~ 2002 4F
IR AR B ARERERIC B 2 180ail (5D
FRILAEIYY & LTk o E 2T, HiR 1/10,000
OHEREERT 5 &Lk S EHT BT X)) T - i
BHEILGEREEL, TNoOBBLLORIERT 2 i,
BN GB i LiENEORE CHEENE T XU Rk
IZDWT, SRR - HEhHBEEAR 2T T
CoiEl, KEOERFETZX) G BERY 4+ —F 0
BRERRIC DV TTHET Lo is R, MROLREB J USRI L3
D« BRI AROENSITERNT S Z AR I N
TOIEME, IR (1993) ATFHELAELDI, KEEFETR
WOEE ) SEEEftEWEIBENT, Theoigig
PEIC B BEH TR SN LSV ARTHD, Hifkh
RIS MRS OR35S EPHEER EET AN R
HoKBMARIZEDEREOREBSESE (TR, 2000a, 2004)
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BT BEEAGNS, RULAKEEDPEOHERIET
EHSOHERICEEL, It oB~TREENEE () — %
RSB ORED — iRt E# - B & —FlicER - T
WitEEZONDS, £, TNHHKESEEOL DI RESR
W BITH, HEE~EERI BT D HlE SR — o
ERBNORHEEERTNENEZEET 20MNZHTH .
kEEBEER BIIC DWW TR (Tazawa and Hasegawa,
2007; Tazawa, 2008a) ZELHEL /DT, FRITIEMELE
DORFIEFEREEEL, FeEHEFE 7T - b
BET 4+ OEEHHEICE T < KRBT EREID
WTHARD, X517, PHEESRAOIMNAOEE, B~
TRESOEMTIED, it -2~ 7oa2F%
>k, BENSZ Yy R EICONTHET S

KEEDEF

KA A, AEAIR EASTREEIRRAT A 2 s &
L7 8 km, mEdt 2 km QFERICHAH TS B LFR
THD (Figs. 1.B, 2). HERITOERB~AKE~FEAIC AT T
ENE—~WSW ARiZA L, ERdEosERs SBiE T
L, s L OEACEARRERBIICEARRE TEDN
%, iz, BAUTRELRFERARSEICEDNTAS. £
BREREAESERMEEL, THIINE, BEoWEzHA,
ENR L XROARAE T Oy 7 25, 2EEI 1,690 m
CEBFEND, HBO—RRERII NGO ~80°E T, f#HiEH
45 ~75°NW TH 5. THE (8F 1,050 m) IREHEM
HEL, EE (FE 640 m) WER - B - BERAlhbi
%, THEE LR EOR (EHMEOREE ICEHTO
RWEREMENFHETS (Fig. 3).

HETEETHEEMNE S, Noro—Thi< SMEick
i E LTENS. LI LSS oM EeEh
T3, IEEESIEREE~F L PaEET2. &
5 L7 BRI EIL L0 OV ARETR, e
@ﬁ%@L% B DU EHFD 5L L RERER
DEEHACEDHTLHUTHNS, BadEHALERL T
Z<OWB/RRLONDN, &< LHBEELSICRET D
FHREL (BE0~60m), KEECTHES LHEEE
ROMsb0 LTS, _mm%ﬁ¢~ﬁﬁ®mﬁ@%
REBHET, AL LSO e, AR A ES 5
SRR O PR UL A TRZREE ORHEITHEDI L, kit
B & ORI~ L omEHiCEE ~ il
e B o EERT (FMEEN, 1994 FH - AR,
2000). #ABEFICERORERE L THRET T, &
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< BB SE OB 300 m ORICBNTERMIEEL
T, BEEEBEES 10 m UTObORDE< ED 4 TR
a3, nThbEREAELS, fFIIEMIILET 2.
TS OEHITETHT, BIKETRTHD, T<hihic
S oA EHITEA~RRKAOWEEEL LR
5755, HERENIEREEE (GERMEE, TaMRs Vo
AT R - LA SE ik LiE s
EEERL, FTOENNIES W8 ARKALRENSHD, T
FEES XU EOBIN~NETEES ~20 cm @b
DMEL, TN ecm PULEODONHS. i, LRSS
BEIZ DT 260 £ 18 Ma EW I MAME K-Ar £A8ES
NTHED (FERIFM 2000, F~BH VUL ARIZETHTHE
BAERM S o EMREND. HEOBIIEERE S ecem BUF
DfENEN, AREEE L TEER 3 ~ 10 o OHAHE
ERBATEE L EAROmERFED oD, ARSERER
DHOERLY, THBEULHROESTAEPIIITENIE
EImUTFTOL X ARERET Oy 25 ENS,
{EEELTiE, EEoBEh O REHHS & ORI/
FHiLh - 7X)HERSENDS, £, FEOBEEREE
REGEM S XBOMEE 2ot d - ZKE - HE
. =8g - O VERENEHT S, TOEMITEO
LV ZRARAET Oy 2ol ) EaiGEE, Lo
Lo ZRARETO w2 h oI TUMNERTS,. LWL
[BUENSTRITH DA, Hd - A (1930 BRaRE/ov sy
WS A HEERELTWS, Bl AREOHE - (3B
Ty ZAaEITEENDSNEILE - 7 XU FEOLERZ
KA THDIEREASHTH S, WEE - ZWE - ERE
BREDKAEEZEDPHEES - GREREAREIIONTS, {6
BMEEL, THELTWA I &, {taBENEREIZZLL,
MARBHICTWEERIIENWSAEOENS, HIH
(1958, 1992) AHBHL TWA LD, BATEETICHET
SIREHRHENTH L EEASNS, LMo T, Ehbic
EENBRBER OGP RILGTH S a5,

KEROILRT+—F

1. ZXVFEZ+—F

7 AU FEOAR, R AT SRS IR O
ANOAREEN SESNE. {LEED MZ-FI ~ 9 O4f
B4 Fig. 1.Biz, @i Fig. 31TRT. MZ-FS bk iesg
DA 500 m ORO, EHhLOEREOEHRAMNE L
# 32°42° 047, HEAE 130°52°087), FNLISLD MZ-F1 ~
7, MZ-FQ W hbHRERT R ORHIHE L38h5Hha

{«<) Fig. 4. Permian fsulinoideans and a smaller foraminifer from the upper part of the Mizukoshi Formation in the Mizukoshi area. 1:
Lantschichites cuniculate (Kanmera), tangential section, NU-T1864, 2: Nankinelle sp., axial section, NU-F187, 3, 4: Rauserella sp., 3:

oblique section, NU-F188, 4: sagittal section, NU-F189, 5: Codongfusiella sp., slightly oblique sagittal section, NU-FF190, 6,

T: Dunbarule

cascadensis (Thompson, Wheeler and Danner), 6: slightly eblique axial section, NU-F191, 7: sagittal section, NU-F192, 8: Colaniella sp., axial
section, NU-F186B, 9: Lepidolina kumaensis Kanmera, slightly oblique axial section, NU-F1986, 10, 11: Lepidolina multiseptata (Deprat),
10: slightly oblique axial section, NU-F193, 11: sagittal section, NU-F194, 12: Lepidolina shiratwensis (Ozawa) , slightly oblique axial section,
NU-F1954, 13: Lepidoling cf. maizurensis Nogami, tangential section, NU-F195B, 14: Chuserella choshiensis Chisaka, slightly oblique axial
section, NU-F197, 15: Metadoliolina gravitesta (Kanmera), slightly oblique axial seetion, NU-F199, 16: Lepidolina cf. tukagamiensis
(Chisaka), ablique tangential section, NU-F198. Scale bars represent 10 mm.



274 MR #i— - BB/ SR BRI ET 2008—6




HiEME 114 (6)

Clbfi 327427 047, HHA% 130°51° 28”) A5 X 5T EiiE 200
m O CbiE 32°427 07, B4R 1307617 307) L TORMICS
THROPT, TXRTESETROGREEMSEHESZN
7z

ZOFTF, R 4R SEELARKERNS 168
O EERL, UTO8E 12#MO7 X FEEREL
7= . Rauserella sp., Codonafusiella sp., Dunbarula
cascadensts (Thompsen, Wheeler and Darmer) , Lantschichites
cuniculata (Kanmera), Nankinella sp., Chusenella
choshiensis Chisaka, Metadolioling gravitesta (Kanmera)
Lepidolina multisepiaia {Deprat) , Lepidolina shiraiwensis
{Ozawa), Lepidolina kumaensis Kanmera, Lepidolina
cf. maizurensis Nogami, Lepidolina cf. lakagamiensis
{Chisaka). ZD7xMT, Nankinella sp.& L7c#d Nogami
(1958) HUBREHFOMAEER) S50k L Nankinella sp. A
KRIFETES, F0EMI, NUEILE® Colaniella sp. 78
fERave, Cheov X)) - hIFALREOEEEE
Fig. 4 )KFR¥., CTORUVREENAE 7 X FEDRM

Neoschwagerina & Yabeina SEENT WL I EMER |

b,

fok, KEUES SEHAE - A (1939) KX THOT
ZUHEMREEShTWS (HXUAMDER) @ Schwa-
gerina bicornis (Chen), Schwagerinae sp., Pseudo-
deoliolina ozawai Yabe and Hanzawa, Neoschwagerina
douvillei Ozawa, Neoschuwagerina megasphaerica
Deprat, Neoschwagering margaritae Deprat, Yabeing
sp. F/z, MH (1958) Wk RD 6 @EAREZTNTNS
(FH3 A O FEE) : Yabeina cf. gubleri Kanmera,
Yabeina cf. yasubaensis Torivama, Lepidolina cf.
toriyamai Kanmera, Pseudodoliolina cf. pseudolepida
(Deprat), Schwagerina sp., Parafusulina sp. FL T,
FTNE M35 Lepidolina cf. toriyamai OFHRIMEREINT
W3, Lial, EROBOVSOMIIDONTIHREEEZET
~RETHD, FIAE, WM (1958 M L7z Yabeina cf.
gubleri & Yabeinag of. yasubgensis @ 2 FEIZDWTIL,
N BITEIT S gubleri & yasubaensis DT H A
Lepidolina IZBT5ETHS (Hasegawa, 1965; Ozawa,
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19700, 4 - A (1939) AHRE L7 Yabeina sp. 1200
TRERENTORNOTHBREEL LA, H51E gubleri
b yasubaensis 1z EBRE—MRIC Lepidolina D ANS
ATWAEICDNTD Yabeina KETHETHHEL T
2T &M, Lepidolinag @ 1 ®THARHERNH S &5
b2, HIE (1958, p. 227-228) lckivd, 4 - B (1939
MPE L 3BD Neoschwagerina W Tnd
Neoschwagering Ti3IE<, Yabeina F£i2iX Lepidolina
KETAHTHEZEDIETHS.

PlraFEenmdl, KEEOT7XVFET7 T
Neoschwagerina & Yabeina ERWTWATRREERE N E
WA S,

2. BEBTA—F

FREHEA GO 2 5B, MZ-S1, M2-52 »» SEEH
+ % (Figs. 1.B, 3). MZ-S1¥X#HIH (1958), Yanagida
(1963) ZhEELAOENELHME L EETT, MNEERD
BPER 500 m, [RiE 219 BERERVOEE 235 m 58 (iR
32°41' 59", HHF 130°61722") WKBIFHEROTEINTH
5. ZO{LAER MZ-81 12815 /KB Lo E )
513 Yanagida (1963) 2k 3 & 3 BoORBELFIEE N,
BiEFNM 513 Tazawa and Hasegawa (2007) (25 D ECHE
=N @ETROHEEZE [ ] MITFRY) @ Linoproductus
cf. lineatus (Waagen) [= Anidanthus ussuricus (Fredericks) ],
Neospirifer fasciger Keyserling [ = Gupospirifer
volatilis Duan and Li), Spiriferella keilhavii (von Buch)
[= Alispiriferella lita (Fredericks)].

MZ-S2 iR Z D=URAN] OF) AW ROV A E
T, BEREREHOIREIRE 219 SRNATHAHEN S
300 m TR, EEETTOER 320 m O (b 32741
55", BHE 130°51730") 1B ZKEE LHONEEEBL
FEREMEOEETHD, bl £2<OMBELA
MERE XN, Tazawa (20082) LD RO 18 8 20 fEME
il & /2 Neochonetes (Zhongyingia) zhongyingensis
Liao, Kitakamichonetes multicapillatius Afanasjeva and
Tazawa, Capillomesolobus sp., Transennatia gratiosa
(Waagen), Waagenoconcha permocarbonica Ustritsky,
Waagenoconcha krystafovichi (Fredericks), Anidanthus

(<} Fig. 5. Permian brachiopods from the upper part of the Mizukoshi Formation in the Mizikoshi area. 1: Cagitlomesolobus sp., internal
mould of vetral valve, NU-B1030, 2, 3: Kitakamichonetes multicopillatus Afanasjeva and Tazawa, 2a, 2b: external latex cast and mould of
ventral valve, NU-B103L, 3: external mould of ventral valve, NU-B1033, 4: Neochonetes (Zhongyingia) zhongyingensis Liac, 4a, 4b: external
mould and latex cast of ventral valve, NU-B1007, 5, 6: Urushitenoidea crenulata (Ting), 5: external cast of ventral valve, NU-B773, 6; internal
mould of ventral valve, NU-B772, 7, 8: Transennatic gratiosa (Waagen), Ta, T, 7e, 7d: ventral, posterior, anterior and lateral views of internal
mould of ventral valve, NU-B767, 8: internal mould of ventral valve, NU-B789, 9-11: Terrakea yanagidai Tazawa, 9a, 9b, 9¢, 9d: ventral,
posterior, anterior and lateral views of internal mould of ventral valve, NU-B787, 10a, 10b, 10¢, 10d: ventral, posterior, anterior and lateral views
of internal mould of ventral valve, NU-B778, 11: external mould of dorsal valve, NU-B852, 12-15: Anidanthus ussuricus {Fredericks), 12a,
12b: anterior and posterior views of internal mould of conjoined valve, NU-B732, 13: posterior view of external mould of dorsal valve, NU-B738,
14: external mould of dorsat valve, NU-B737, 15: external mould of dorsal valve, NU-B736, 16, 17: Anidanthus mizukoshiensis Tazawa, 16:
external latex cast of dorsal valve, NU-B776, 17a, 17b, 17¢: external mould of dorsal valve, internal mould of ventral valve and internal mould
of dorsal valve, NU-B775, 18: Yukovlevia kaluzinensis Fredericks, internal mould of ventral valve, NU-B774, 19-21: Waagenoconcha
permocarbonica Ustritsky, 19a, 19b: ventral and dorsal views of internal mould of conjoined valve, NU-B8G6, 20a, 20b: ventral and dorsal views
of internal mould of conjoined valve, NU-B8T70, 21: external mould of dorsal valve, NU-B880, 22: Waagenoconcha krystofovichi (Fredericks),
22a, 22b, 22c: ventral, anterior and lateral views of intermal mould of ventral valve, NU-B898. Scale bars represent 1 em.
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mizukoshiensis Tazawa, Terrakea yanagidal Tazawa,
Yakovlevia kaluzinensis Fredericks, Urushtenoidea
crenulata (Ting) , Permianella iypica He and Zhu, Derbyia
nipponice Nakamura, Acosaréina cf. circular Xu,
Orthotichia sp., Hustedia ratburiensis Waterhouse and
Piyasin, Riynchopora matswmoto: Tazawa, Rhynchopora
sp., Alispiriferella lita (Fredericks), Eliving sp., Diclasma
sp.

BlE, 2 »FRD{bEEMSHON-MEEIIAF 19R
22 FiTHD (Figs. 5, 6; Table 1),

KB OB E3tE

1. kB
sk, AEBOAII DN TR, BEEAPORERE /D
wZREENDS VX)) FHED LR~ AL LR
(Artinskian-Saxoniar) (A3 - B4, 1939) & 3 WA
NLFetEH] (Capitanian) (B4R, 1963; #IH, 1958, 1992;
Yanagida, 1963} &3hT&EAE Laliass, chieo
AVFERERE Dy I heBoNE (LG TH2D
T, KR ORGP~ LRE] (Capitanian) LAFRE
HEHRETHD, 1B, BRI, (1993 HkEH, o HE
1 Follicucullus ventricosus Ormiston and Babcock %R,
HL, EER~ULAFE (Wuchapingian) HETES BA[EEEAS
BNZEEBRATND, &£z, RFLEOEEROTEREE
260 £ 13 Ma SWDEUE (FREIEA, 20000 AL
ALf (Guadalupian) /EH~UL AR (Wuchiapingian) #
ST L, BENENLIEE, DF ORIV ARKICHE
BEhi=Z & RFRT
Z D7 VKGR OEEE T OEIREER S, FHAULA
il o7 X)) F 8 Lepidolinag multiseptata, L.
shiraiwensis, L. kumaensis, Meladoliolina gravitesta,
Lantschichites cuniculata, Dunbarula cascadensis,
Codonofusiella sp.75 & DIENTEI )L LK o/NETLSE
Colaniella sp. (Fig. 4.8; @1 XHAE £, Colanislla
minime Wang [ZELIT5) OEREMMEREEINE iy
AU - NEREAEERTRTMEE S L TERT S &
Mo, AKEEEORITER~LVAR (Lopingian) THd &
#EZ NS, IKEEH Wuchiapingian i @2 e &1
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IFIFHEHE TH S, Changhsingian HEFE ST E S hid
FHETH S,

BEEEEIZDWVTR, TRV AKOREERE A, i
T Neochonetes (Zhongyingia) zhongyingensis (Figs.
5.4a, 5.4b) DEI LRV AR Lopingian) 75 RHEE
NTW2HELHD. T, ERESLEE N LFR (Wuchi-
apingian) M SEHT 2 Acosarina cf. circular (Figs. 8.1,
6.2) 2ED. IhokRHEEELME (1958, 1992) A%
RTNWSEOEERLATKIEETES EREENDO
T, AEORHUIEH AN A (Lopinglan) Té s Lid
mEND,
2. JHEE DL

KBTS OmMD, BREREEEEL, ThicEE .
M S RTET B 3L LF (Lopingian) THD. i
BEiAERE LB~ EkILE, GREREOEBIUEE,
AREOBREEZEDDOT, B Kano, 1967) 16K
FHHED 260 = 13 Ma EWIHAME K-Ar £ (FBEDh,
20000 e bEARESE Onf, 1970 012 THasZ &
Y Ad BY

IDLSRREHAEIHAAES LOfAahE, HA
EHhoD LERAIV L% (Lopingian) SIS NTHW5S, @i
St~ NWMOIRER BIXE, 1953), NNEF EIKR,
1961; A MIEA, 2001), WEOTH ./ #EH GEE, 199D,
Eamn (FILiEdn, 1956; 29480, 1991), FHEERMTFOES
g (FIRED, 1972; BN - BAN, 2007), FEFRILHIE
glfiioEa L@ (M8, 1966, Tazawa et al., 2005; Taza-
wa, 2008b), WEfdL ELMOZRE (L3 (HiR, 1988),
e OIEREERE R~ LR GEAUEM, 1962; AR, 2006) i
ENMBH D, T, FEIMERICIES SIS
AERE (Yamada, 1967), EA#E Konishi and Omura,
1967; 1R, 1996), BKEIZHEINDHEE LS (Taza-
wa, 2001) REHNDHD. BN T, FREOSEERR &R
BERENSRD BN AREL TOI FRERHE 7)€
VI U 2Py >F@ (Zakharov and Pavloy, 1986;
Kotlyal et al., 20086), qﬂ.?"itnﬁi%é‘ﬂﬂﬁ@ﬂﬁ@tﬁﬂ
(Eﬁﬂ-l"l-é.@) (Noda, 1956; Shen et al., 2006) /LEMH 5.
LLED EERAJLARIT T URKEEBICR b EhaM, &<iz
FHHBLMEGHOER T 2 2 & T, St E#EomAal

{«=) Fig. 6. Permian brachiopods from the upper part of the Mizukoshi Formation in the Mizukoshi area. 1, 2: Acosarina cf. circular Xu, 1;
intermal rnould of ventral valve, NU-B861, 2: internal rould of ventral valve, NU-B863, 3: Orthotichia sp., internal mould of veritral valve, NU-B8G4,
4-T: Hustedia ratburiensis Waterhouse and Piyasin, 4a, 4b: ventral and dorsal views of internal mould of conjoined valve, NU-B1037, 5: inter-
nal mould of ventral valve, NU-B1045, 8: external latex cast of dorsal valve, NU-B1047, 7: external latex cast of ventral valve, NU-BL040, 8:
Rlymechopora matsumotor Tazawa, 8a, 8b: internal mould of ventral valve and external latex cast of ventral valve, NU-B286, 9: Rhymchopors
sp., internal mould of ventral valve, NU-B1053, 10-13: Derbyia nipponica Nakamura, 10: external latex cast of ventral valve, NU-B304, 11a,
11b: external latex cast and internal mould of ventral valve, NU-B906, 12: internal mould of dorsal valve, NU-B912, 13a, 13b: internal mould
and external latex cast of dorsal valve, NU-B911, 14: Permianella typica He and Zhy, internal mould of dorsal valve, NU-B895, 15, 16: Elivina
sp., 15: internal mould of ventral valve, NU-B915, 16: internal mould of dorsal valve, NU-B919, 17-20: Gypospirifer volatilis Duan and Li, 17:
internal mould of ventral vaive, NU-B726, 18: internal latex cast of ventral valve, NU-B724, 19: external latex cast of ventral valve, GK-D
31003, 20: external latex cast of dorsal valve, GK-D31005, 21-25: Alispiriferelia lita, (Fredericks), 21: external latex cast of ventral valve, GK-D
31017, 22a, £2b, 22¢: external latex cast of ventral valve, ventral and dorsal views of internal mould of eonjoined valve, NU-B924, 23: external
latex cast of ventral valve, NU-B934, 24: external latex cast of ventral valve, NU-B935, 25: internal latex cast of ventral valve, NU-B
945, 26: Diclasma sp., 26a, 26b, 26c: ventral, dorsal and lateral views of internal mould of conjoined valve, NU-B1055. Scale bars represent 1
cm.
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I8, EF e RS MEH OBEE LED 3 EanHIT5h
5.

TS EERAULAROMERECEL T, FATEER L L
oW T, RESEICHYD, Bl S U UISREEGTHER
HhthtEe N BIERRCH o = T E RIS OMRIZET
WTEBERTWS (FH - 0T, 1997, 1998). ZKikHg
b, ABEOFMAMSERE (K MRlBEaEEet) ol
TWAEZEMS, EHM AR FAEOHERETICEM
ThiEEL OGNS, = 5ICHREDECHEANBELE RO
N AIRTEREE EOEEN 5, TR~
A OB I ARERNSH o T ENI MRS, &
DT EWEELT, REH~FERHE~ T ' ) TERic
MIT TR AEARERDEEINTHD (Bersenev,
1969; Zhang, 2000), #EE - KILUPEENEHT 5 ULA
#AtdH 5 (Kotlyar et al., 2006; Shen et al,, 20068) Z &k
EECELNS. BT LD, RESEE R,
FkBEHIR O ~V AFOBHEE 7 4 — s~ ER LS~
Y TEHO7 +—F LEEMENRLTHS D, JthEdE
~ SO E — OB HERIC S END I+ —T THHE
#2555, HLEEETDE, REBIEELAROEHE,
dede R Ha i A & U Ao R ORI B WO
RENRRHSEEE AL TELOT, B TARE
WAEEDh s D, FLT, ZORESALh SEARERIL
-7 U T TR — AR — mE L - BN E
Wi SEREODTHoImEBEALNS.

KT o —FOEEYHE

1. ZRAUFET A ~—F

REEENMNERENFOHRER (Kanmera, 1954;
Kobayashi, 2001) BLUUNERE (EikE, 1961; Kanmera,
196%3) @7 AXIVFET+—F s s s, KT+ —F
BREE 7 o —FHITEEND Yabeina higoensis, /NEZ +—
Flo S E B Neoschwagerina simplex, N. croticulifera,
N. margaritae, N. minoensis BLU Yabeina globosa 73
&, Neoschwagering & Yabeina #R{ LT, WHiZR
25, —F4, KT —FAt Lepidolina multiseptata, L.
shiraiwensts, L hkumaensis IRED Lepidolina EET
M, Neoschwagerina & Yabeine X ZET, MHEHLL
oM &g LY (Kanomata and Chisaka, 1967, Kancimata
and Miyawaki, 1967; Choi, 1970a, b, 1973) 35X UREHA 5
BOIGHEE (KB (Hasegawa, 1965) O7XUFEY
— I EELT S, FERMTOBSIUBO T FET +
—FBIFEFFBFROLOTH S, “HEREIIF U
R B0 7 # — ORISR RESRA R L, EE A
ALDEHTNS (@R - 80, 2007,

Er AT FALaPYYFE (Neoschwagerinidae) @
EALRICDWTIH, Colania-Lepidolinag RF&
Neoschwagerina-Yabeina RFIOTNTHRISRFINTF
T 5 EMHSNTWS (Hasegawa, 1965; Ozawa, 1970).
FEETN S ORI OHEISFIC DOV TERIARIEGEC 5N
Tafzly, Lnl, AFERTH, Colania-Lepidoling 7

2008—86

FIOFEAREI RS, Bt b, R E iR
HEIZTBEICH LT, Neoschwagering-Yobeina F
FIOMMT R4 S sl (CUVARBRE) &Siamsii
L5 (Ball, 1972). BT 6 < oEHHBEZERICI,

Colania-Lepidolinag RFL O H Neoschwagerina-
Yabeing BRIOT +—3, LOEHOBNIHERICER
Liz74—FTHaEEALND, ZOIER, NVARLD

OB A% (Proto Japan) EERIMICAcE L/ EiEIH# (B

iR, 2000a, 2004}, BRUNAH T o HREFSEICTREL
E-mlEeEERRe 75RO ERE /Oy s Hat-
tori and Hirooka, 1979; Ozawa, 1987; Sano, 1988; Tazawa,
1698) KEEZNBANLE TV FEHT = —F 8,

Neoschwagerina-Yabeina RAIOECHEHRENS I L5

HIGFEENS.

KT #—F 3 Colania-Lepidoling RIIOHEZ S I,
—fF, BREE - AN A — TR FRUT & 51T Neoschwagerina-
Yabeina BHRIOES M7 4—FThHdEEAGNSD.
SEY, KT +-—Fid Colania-Lepidolinag RFIOET
BT BN, TR~ o E S T X
FERHHMEICETALOTHHENAD, —F, AMNBERIFE
07 +—F& Colania-Lepidolina &%) & Neoschwagert-
na-Yabeing ZBHIOFENEIET S, LOBHO7 X >
KOT4+—F THBHEEALND, EL TEHEFOPMICET
T FMETET S, ZOLDRKETENSFHILARLY
FVHEOATRE, R &R S TR R
H— EEEIL LM — B AT AT E TR BT
P (HIR, 1993, 2004) DEBZLFENTHZ.

2. BiBRM7H—F

KEEMASERTII¢RB 2 BORBEDOS B,
Kitakamichonetes multicapillatus, Waagenoconcha
krystofovichi, W. permocarbonica, Awidanthus ussuricus,
A. mizukoshiensis, Terrakea yanagidai, Yakovlevia
kaluzinensis, Rhynchopora matsumolot, Rhynchopora
sp., Gypospirifer volatilis, Alispiriferelia lita, Eliving
sp. bdbEsRoEEERNIc AR LR L7 IILES Dkt
PR LB REROD Fh~ B R I I A B U 2 FREY (GERE
), Neochonetes (Zhongyingia) zhongyingensis,
Transennatic gratiosa, Urushtenoidea crenulaia,
Permianella ypica, Acosaring cf. circular FERGEEH)
BOEICFFABICERALETFANOETHS (Table
1. K7+ —HiER L7 @EEEEED) AHEM LR
LPNB—FF ARGRE 7 4 — T THEEWAS.

7J<3@ T —FEEET S 22 055, MREARE GRE,
IJ\r*’ﬁ\-) e 8 (Tazawa and MatsumoLo, 1998; Tazawa,
2001), FEERILLHE (ﬁiEEI?K ER - ﬁﬁm—, B h58
f (Yanagisawa, 1967; Nakamura, 1972a, b, 1979; Shen
and Tazawa, 1997; Tazawa, 2008b; Tazawa and Ibaraki,
2001; Afanasjeva and Tazawa, 2007) AEHEENTED, £
NEOHIBTHEHEIKHET 2D EEERS (Table
1), 7kEE T 5 —F 0, RERHE SR bR OEF AT
OBRET A —FIBETH DN, R TIIEOLEDDEE
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Table 1. Brachiopod species of the Mizukoshi fauna, and their provincial types and occurrences in the South Kitakami, Hida Galen, South
Primorye, Northeast China and Inner Mangolia. Open circle is the Boreal (bipolar) species, and solid circle is the Tethyan species (after

Tazawa, 2008a}

ol E g £ -
Region, Type S_&E °5§,
| 8| & £l ¢l S
. HEEEEE
Species -§£ mﬁ-_ﬁ .
el 3| =| 3| 5| &
Al T|wl =] &
Neochonetes (Zhongyingia) zhongyingensis Liao ®
Kitakamichonetes multicapillatus Afanasieva and Tazawa| O]+
Capiflomesolobus sp.
Transennatia gratiosa (Waagen) o+ +14|+
Waagenoconchsa krystofovichi (Fredericks) O -+
Waagenoconcha permocarbonica Ustritsky 0] - +
Anidanthus ussuricus {Fredericks) Oi+ + |4+
Anidanthus mizukoshiensis Tazawa Q
Terrakea yanagidai Tazawa O
Yakovievia kaluzinensis Fredericks O +|+
Urushtenoidea crenuista (Ting) @+
Perrianella typica He and Zhu L I
Derbyia nipponica Nakamura +i+
Acosarina of. cireufar Xu [ ]
Orthotichia sp.
Hustedia ratburiensis Waterhouse and Piyasin +
Rhynchopora matsumotol Tazawa o]
Rhynchopora sp. O
Gypospirifer volatilis Duan and Li Q4|4 +| -+
Alispiriferefia Ifta (Fredericks) Ol +H{+1+]| 4|+
Elfivina sp. @]
Diefasma sp.

AENENS HTERBEABHO 7+ —HZLDIENEVE
B ZOTEMD, AR S A TRE MR —
b ks EEHIL, AizFodicrB Lz EFEA NS,
BRI ERERE B L OV NEE A & 0BT AL, mEE
DLW 7 #—7 (Yanagida, 1973) ¥ Spinomarginifera,
Enteletes, Meekella, Phricodothyris 15 EOTF A THUE
EEERELD, RLT7IHEERSIIRSFFIH]T 3—3T
B0, B EHLDESIKHEAID T —FTHBEELS
N5,

EyCHE, HIR (1987, 1993), Nakamura and Tazawa
(1990), Tazawa (1991, 1998, 1999) iZk D UL ARERL
TN —FFAEESMERT +—F 0ot s RirahT
WH Y B IENS bR, PEREIGE &g, BEL
&) M54, NESHS 4 BOIEBSEHNTS (Table
D, E<IZEEMRICBNT, K7 +—F2 U 1w
MOF v ¥ ABNSBWEESNTWEHEEY v+ —F
(Fredericks, 1924, 1925; Licharew and Kotlyar, 1978) I
LS. b, mPE (T, i, T, 7oad, #
T, BINE, IRRE, 1478 2—4) 1 Sid Neochonetes
(Zhongyingia) zhongyingensis, Transennatia graliose,
Urushtenoidea crenulata, Permianella iypica @ 4 TS
HFBE LTEHTSY, I THRL7TIIMETESIT RN
THP (Nakamura et al., 1985; Xu and Yang, 1994), w4

SHMEREEANT VI T 3 —F L FE o < BRLFFAKD
TA—FTEHLIENHATES.

DEwELDDE, KT +—FR L 7ILVEIRESS LR
LN —FFARRE 7 4+ —FThH D, MG &
Jbb#, asicFUTY RO 7 4 —FIKERTH B, K
BT A — AR, BRIV ARSI R E
~ERIFELERL PR —FF AKESBH THS N
wo — AAR#E# (nner Mongolia-Japan Transitional
Zone)” (Tazawa, 1991} &L, ':F"‘“{ﬁwj’\)l/.&?ﬂk =8
itqﬂlﬁﬁ%@ﬁiﬁkitﬁ‘ bﬁ“ﬂ%ﬁ?ﬁ%ﬁ (ﬁ”‘li fl\’F" ’ﬁ‘) -
Al — REERE b3 (ﬁEﬂ:‘lﬁ ENGE—EREE, ﬁﬁﬂﬁ EELD -2
M (L) OIEFTHATWELH#FEINS (Figs. 7,
8). B~ ARBREOERI AR 0A, s L S
RO BV AR (Lopingian) M5 Chonetinella,
Dyoroes (s.s.), Lamnimargus, Megousia, Eliving &
BRI R RENEH TS T &5 (Tazawa, 1975, 2006,
2008b; HiR, 2006), H~EHULAREOHMPMZ, -3
BT o+ — 7 OBECFNERF &L PEHEERE VS RIC DL TR
LB idEN T2 EL NS,

Yanagida (1963} 137KEEEM S Neospirifer cf. fasciger,
Spiriferella sp., Linoproductus sp.0 3 ERHL, Fh
SMNTVEY TEEHOF ¥ ¥ 5 ZEH SR EREIEO
THEE, SR ENAABIITWE Z &gl AL,
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inner Kongolta-dJapan
Transitional Zome

HIDA GAIEﬁ\\

MIZUKQSH!
SOUTH KITAKAHI
KUROSEGAWA

Fig. 7. Middle-Late Permian reconstruction map of the world (adapted from Ziegler et al., 1997), showing the Hida Gaien, Mizukoshi, South
Kitaleami and Kurosegawa areas bordering the eastern margin of the North China block. AT: Africa, AN: Antarctica, AR: Arabia, AU: Australia,
T: Eurasia, G: Greenland, IC: Indochina, IN: India, L: Lhasa, M: Mongolia, NA: North America, NC: North China, Q: Qiangtang, SA: South

America, SC: South China, SI: Sibumasu, T: Tarim.

PRKEBOE 7 +—F, 2. BEET7 -+ OFETil~E
&Iz, Zh 5 O Tazawa and Hasegawa (2007) OB
BEHI & DI R THOBMIEF DT, OBRETD
FHFFANSZ SIFHL N,

KEBRORRE

IHNETORRBLITERIT, KOk3Einons,
KRR EAEE L EREE THE T 5N D EAILA
% (Lopingian) T, REESEHOIREELR, Bt L%
OFEB, BiFHoREgLLIcHEEhD, 7XUTE
Za—Fid Lepidolinag BT 2EE £ SOH
Neoschwagering & Yabeina #RE, NJNE#ENHORE
& - MEEDT X7 p—F SRR D, MR
W+ —FERLTINEBBORL PNV —-FFRERES Y
A—F7T, FVEI I REARE #EdtEos~
BN ARE 7 A —F &EBE S, AUNEEIE IR
FTANALARRBRENERE TH SN, TEEGFOLE
T A —FRRLTLEERE FFRAUOHMERDETTFA
B 74—+ ThH D, WEERT 3 — 7 O Eipeasts
5, iR (2000a, 2004), Tazawa (2007) HMB~NTWAL
DI, RIVAREIT, AL SR RS GRED — kil —
EEHE b — B S B A EHANTFE L LEEsh
L. Thbb, KEEIREASE B EEOAN LR
ERAEEGOTVWD,

BlE@z &G, HREA ke st g O
%) OREEERCSLZD, = HIES (GEE - i,
1989; Nishimura, 1990) ®REMHEEN (Matsumoto, 1949;

BEUE « A, 1989) o—#iE S meEiEEr (68 H
iR, 20002) IEL, m#dtkyi—> (\iR, 20049 O—B
EE?%@?%%&%%ﬁHBh%.%bfﬁ%-ﬁﬁ
(991 BBNTVBED K, KBBIMORLRE, &
WA E S BITIRELOF v (P w) ELTE
FI2bOEEZLNS (Fig. 8, EOH). —oiEmT, d
EDEHB=RUEREB LU R~ 0T 7 F =7
AT S FIThE” (|iR, 1993, 2004) EHEL, &0
b BER~ TSSO B S AR EM R E ST
% 1 DOFIEIE S,

IEREH (FFM, 1970; (L4, 1992) (i dAMNDRS—rEAiE
BEFAR - USRI ENIE R C, WERE L TH
OBRIRE - ISR - IMBIRE - ESILZERS - kil
FBlaREEEHEEINTRS, LrLEMsIhisidEkoR
HEHBENEFL—2IBTELOT, TRTERSES
VWS 1 DOHOBRERE L TELDB I LITTERN, B
BRI S, AR, AR R En S oh
OHITHGENEREDLOTHS. Linhlo THREBEZO
LD MERIZSD D T AICRERTERN. HEFEE &
A - S5[, 1996, 2000) K 2WTHEREC, ZOENALD
NOHH DT L —OERESD &N S, HERSO
B & L THAETRHETH D LI ITE DS,

& =

ZOETE, AR TESNIIKBEOBR, B i,
g, KT+ — O XIC DN TORBES &
Iz, BEORFE=RTY oy ZICET BN DM OHE
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Fig. 8. Simplified tectonic map of Japan in the present and the Early Cretaceous, showing the Permian brachiopod fossil localities and their
provincial characters in the South Kitakami Terrane. Solid black arrow shows the direetion of strike-slip motion. MTL: Median Tectonic Line,

TTL: Tanakura Tectonic Line (made from Tazawa, 2007).

RDOWTERT S,
1. hREEROMN~OERME

A - SEE (1996, 2000 FAUNK IS hRGESIROE
Bk —HEAMSE (Fig. 1L.A) THBELEN 2957
% &R & B R B SRS S NER O LT b
rhis SR ORMICRE TS Z &icke D, TSR Uk
K EHIE T2 WEEENE <25, LaLliahs,
BPROD & S ITTkERE O 7 X R - —J OB R ERE
RAMEEO D ERIEOTEY, TOHBAFETEFLRN, £
7z, BRI DWW TR 7 4 —F iR L 7L BIDME SR
L7 N —FF2RBE T +—FTHY, MR T
Db AR L 0 B AEEI0 UL AR R 7 — 3 K
5 POz lhg, skEiE LERE - /NGB SR -
GBI L > THT 5, AEREMNES (58 I,
HHEIEHIHFICET S LOTHBEEXS5ND.

PR RS O M~ OEER AR — A RHS R
Fig. 1.A) TH2LT5FM (1970), Ichikawa (1980),
Wide - Kig 2000) SORMEREHT L. KEEDIOE
e LZE R R RN BRI L o LB AR R AR R - 4548
Bl ENS WS EEIES, (1999), Sakashima et al.
(2003) DR, SUHEEROME S L UFOEEThE

fr&fs &ioBWnT, MR (1993, 2004) OREEIFIF—ET
B,
2. mEkdt -8 s FR U MCDWT

BaERdL b - BRI O - SRR T s A ERR T
BOFREOYAA 7 00F R THDHETSD “v1H0
O-F3R A WEIKRE (1980), Saito and Hashimoto
(1982) 2B L, Taira (1985), Ichikawa (1990), Ehirc
and Kanisawa (1999) S5ICX0HFTNTHLHRTHS,
Tz ltug, EEIL L EES I OS  HERIE S
SRICEZE, L, YasRMEmEhicERRToy s &
LTHYAENEIM 70O FR 2 THESEEINTY
5. LiLans, sk Lo LREERET +—7
BLFPNEB—FFRAEBRE 7 +—FTHB—F4, ‘Z_&?ﬁ?ﬂﬁ
Infhep -~V AIREFCE T O v S, FAKE BERED
ARAEMSELTIMEET +— R 7 NBOHEE TS
RS FFABEWULINAATS w08 [JERED 074 —F
T#% (Tazawa and Shen, 1997; Tazawa et al., 1998; Shen
et al., 1999),

VA & 00T M TR L L - B
N E- < R AREE RS &R S SR EEE L
TEHATWS, FAE, Bk (1980 i, mEidtL—R
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AN O - HERENS T ¢ HODEF L1, RN
Dp - HEREEERLBFACEREINAEBZEATND, &=
7=, Ichikawa (1990) 13, REBHOd - WEREAT
=BT, FLTHEHE R S BN E B 7L — 3T
HAAN, TMEEZ AR DIWEFTHLHLELTNDS,
LinULais, ZohuoKkEosHEreE 7 X0 -
BT +—J O RS OET S 1, AGRE R I
AT R LR ERI B oW R SEE S D 1 DOHIE
ETH5HETHMIR (1993, 2000a, 2004) DEXETHT
BHIERIG SN

3. BENIZVyRIZDNT

TRl - ALl (1991) i, mEERdb LaFOF - HERAET
iy @EeE) chRTaS S, e BEIEOS - f
ERSEEDARRNEOES 2 SRERFL Ty 7 (U
wR) THoHETD “FofH BREELE E<IZEHEI
o - EARRORECOWTREE - 8 (1991) T
L<@ZEHTT, BEARNHORS 1 5REDOEM, R
TAEMHEAET B LR RTINS, FLT, KEEIZD
LTHIRESE S8 - EEHEMAEWIZEN T 5 S 0HE TR
HHIZ U _OEEZED 1 DELTHTFTWS, LhLEds
ZORVOAYL AR 7 X FHT7 v —FOEc LD, WF
BEABHDTHDLHIEMNHESMTE . TibhBkiEE
@7 X)) FET #— 713 Neoschwagring & Yabeina %R
L ZETHEESZETS, LT, JUNERIIEFOS
IABOEREEZKRBII R 2 T EFTERNL, WEHE
CHVEARIZAEET 2Ty T ThHENIFEL DI
vy, EEFod - HERNT TELTHEET S LS R
% (BRI - 47, 1991; BIGF - Fuil, 1991) DWW TR
TES, EFEL, TORBEEEBFRNTEORY 2R TR
7<, MR (20003, p. 47 MBERTWH LI, IR
ROERT NBENE & 5 LR E Tl SR~ TR R —
RaB At b — B e L O g, Ebmifllc
friE L7 B Hod - ERSENICELTIHOTH
3.

e |

L ARBEEAESETAEL, WE BEBERDbO
T, ®BEE 1,600 m THD, DEHHIZRESBNO
FRENE LB, mERIL LHORKE, EE I OmRERO
LORETHED, BEERERAESCHSANSNS,
FE L OEEPOEMER, ST XU S - NEFE,
h¥E i WEEAERLUEIREWED S EmEE)
SRIEBELTERL, 256140 KiE oSS
B~ A8 (Lopingian) THd&EEZSNS,

2. RENEET XD + 7k, Lepidolina DEL D
fiEEad mEft EEFONEE LS B LI BRI EE
DARBEOTZIVFET+—FIZELT S, ik,
Neoschwagering & Yabeina ®RE, JMNEBHEHO
BRIERE « NSO 7 XV HET 4 —F LB A
3.

3, KEEEFEMBE 7 +—J &, Kitakamichonetes,

2008—6

Captllomesolobus, Waagenoconcha, Terrakea,
Yakovlevia, Rhynchopora, Alispiriferella, Elivina
BMEORLTINE (HEE) & Neochonetes
(Zhongyingia), Transennatia, Urushtenoided,
Permionella, Acosaring 728 OFF A WAGRAET 58
LTINS R L TN — T F A& T +—F T
H 5. RENEHOHERE, mEEcERon-aETH:
KUEALEOTET +—F T B, HKLT I
BUAESML T LTRSS D 7 +—FITEEIT %,

4. BEAIVLRCIIEIERE (hEisl) oF&c, PERE
JLER— 71U B TEgE— FEES LR (FRED) — MBS
(ki) —EEHRL B4 — BN L i S R A HERR A
TEEL, TCTCREAHSEHAAMEEHNE T LR
EFRREENE I I S EEE NS,

5. KifEE, HEELE BB (53 hliowibah
B Eff~)V AT (Lopingian) T, Msrliztv 7 (FU
o) ELTHET HFHRERATL. HEEANC I
SR (53 BT St LT L — 2 OMRER
THHERZENS, Fi, HIHEERONNADIELE
R — ARSI TR, B - /MURERTSH 2
EEZ LN,

M 3

HIF 32 GUREAREHESNEED - @ 4 GERX
Spdgriaaney G- KL O R LR B R
Twizink, b tESET GERITEERmEEER)
e R B S ESEOEERZBEM O RN, B
Bzt GHEREESNINRR CEREO—E
{ERE L T, UEOF2inEm< ST s, £ X
B % (FUARFKFERE TEWENER) « LBHBE 8
AT ERE D) i A S TR DWW T TS
TEE LT, [E<ERLEL B3,

X iR

Afanasjeva, G.A. and Tazaws, J., 2007, Novye krupnye khonetidy
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