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Geographic map saowing the occurrence of the
Tuvaella gigantea Assemblage in Hongliuxia,
Barkol, NE. Xinjiang.

ABEE NEE (Tuvaella gigantea Assem-
blage) RWMZELNE E W) ¥ B (Tuvaella
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RIE R IUZEE, BRIERE AR H %%
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Diagrammatic section of the Hongliuxia Form-
ation at its type locality and the distribution
of the brachiopod genera from the Hongliuxia

Formation.
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WERHE, T HEHEGER 2), KT
FEOBURRIRA, FH LI A0 5T 4 bR g
ML T AL, BB B BRI AR B %

MEE (1979) BT BE Tuvaclla HHZ,
i LA RAVRBILEFRZ Y, BAIDRAE
/REEINAL T PR RHX , HAF® Tuvaella Fj
W R LB H R AR, D R A /R4
I T R Mo

AXREFTEX A _SALURERE, T
ER A E W IZ X EE RS L TR
fill E5EERE, REEHITIR T k4 Ay & B
EBTAAELNAANBER 9 E. 17 #,
B 2 F A, R TR A S KT R B
Y5 ERBENRE Lo

BHEARBH BRI} EEEERER,
BT RIRTE LR A, HTsB X U — 4 BAIR
RERE, TEH R HERAEENBEXRME
PR —HBLLR O RS .

=, EY B

AMRARERS IINKE M RER
B> HEAEK 6.2, % 0.7 AR, ERERBHN
Wrikh, ENTFOAILUKMES T ERAEN F IR
AR HE BN S, EAREEE, 4
Pz 20 2L B 675 Ko Tuvaella gigantea H-SFRF
ZEIER B3 GEEERE X 350 k), AEH
ZHERKE - ERRDE. A0S, Ba kD
RREBEMKENARB—ER, B&HEG
AR BURE IR R0 2 B B O IR R B 4%
P, EEENBEL, 2B TERHN, @
Isorthis, Leptaena, Strophonella, Leptostrophia,
Stegerhynchus, Tuvaella, Tannuspirifer, Howellella
M Meristina 9 |&o XNMEAREL, Tuvaella
BRI EERIE, HAEEREM  Leprostro-
phia; 258 = \WUAL YR Meristina 5 Tannuspirifers
HA& 5 BRRAHISDTF 20 K, 5 BHI SRR
DT eWRARN 10% GEE 3). L& 9
BT R L0953 4534 B RV RS RO BUR o

Tuvaella 2 +ES T, RTEMB

A 3

TRZLMNse |3 Tuvaella gigantea 404 %
BENSE

Percentages of the brachiopod genera in the

Tuvaella gigantea Assemblage.

R, SREMRFILRAFRSS . BLR
W FERFEEW ERRANUIN/R , il R B AT P
X, RE K RIS NS R L BRI
B AR MR /R X AL Wk, e EE
AL IS, E R H B R B o Leprostr-
ophia, Meristina, Stegerhynchus, Isorthis, Strophon-
ella, Leptaena F1 Howellella 7 &, 43778 HH]
HET &, BUHERL KK (North Silurian
Realm) ¥ iwP=H M4 Fo Tannuspirifer ¥ 5
Tuvaella 358, 3 K BIB AN Tuvaella ZhiEERS
R T R, Tannuspirifer 12 Tuvaclla Zh
Y EEEY S WK R > (B4 Tannuspirifer %1€ iR
R LZESFHABY, BA: (1) Tannuspiri-
fer BORTEME KPR R i B 30 2 h
B# LI, 5 Conchidium /8%, Kirkidium, Di-
dymothyris,Salopina,Gracianella, Nikiforovaenas (2),
Eospirifer Jt Arrypoidea FoH:z, Wik Tuvaclla
J& (Jackson, Lenz & Pedder, 1978); (2) #E k%
Tuvaclla FYFERIBTT > WFI/RF LTI G
FEHA, T, BEBHHEDRIRT Tann-
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uspirifer (Kyusros, 1967); (3) BEHT (Jones,
1980) ZEME AR INRI T AR iX#E, Tan-
nuspirifer B HHX B ETBE T 7 Tuveella
BYTE
5 PRI AKX Tuvaella gigantea $&89 9
BT KEEEN Tavaclla R FNFINHE
RN T EE LA, K 5l & ShR-FHEE)
# X (Uralian-Cordilleran Region) {1 MK H o
KRIRAAR & 5 RI Fi— A EEAR
CEo HHER, Tuvaclla B MHIX, BB A
= AR AR ERX, FRELE-BRETX
(Brapmvupekast 55 Yexosnd, 1969), 2 -8
E % 75X (Boucot & Johnson, 1973; Boucot, 1975),
hVX (Meauoeckuii m Kwinkos, 1974), Jb5
AKX (EByi, 1978) RER-MNLX (Tuva-
Hinggan Region) (FRFFIE, 1981) AT, MBLE
KBS, ARUSMENLES FHEL
PICRE 11.1% ) K/, AR EE I —A4
FERE A P FE X (i &2 Region B, Province)o
Tuvaclla ERX Z AR ER N U BB SE
BRWLE, FERTEN LRBXFEERN L
BB, BB RROERN B BB NE B
B, MW ER L5 — N L E DT Nalivkinia, &
PUMRENER-AEBXAYLE, ¥5
db 5 SR L KRIXE Seriispirifer, Howellella, Atry-
poidea, Atrypopsis, Nucleospira, Leptostrophia, Aeg-
iria FIR A IS DURYE Nalivkinia BRSY 678
Bl KRB — B X, BREARZ Y.
BHEE,EMRFLUX, Naivkinia RS Tu-
vaella F#Ec XN, Protathyrisina |&,] Z5 16
TRENZENEE T R WX ARk
FIHIART, SHELEMBRERFER TS
SEYL KX, I Schizophoria, Aesopomum, Pro-
rathyris, Howellella, Stritspirifer, Spirinella, Atr-
ypoidea %5 ,ENET Protathyrisina BRI #5705
B, T B — MO A M X, F R R R
EHEN. LRBLHH, HESHMNE 1R,
EMTE-AXE, RENN. SNSRI,
MEXEEARRERFERNGE R Tuvaella gi-

ganrea PENDHEHE, SEERE (BFEEK
TR REN)MARAEA B, FEEY
Bk R B, EBH NN EEITEHERESR
PahBEX RH, XMEEBRTITSEA
AR B R/R-REEBH X, RFEXE—
BRIV SRR

=, ESHENRE

AR HEOARERRLNAS, BFFF
BENHENY . BEBEEEARSL, STREHEN.
H-BAuhalE®, BN 3—5 B, RO
SEo AEEBRRE 23 B, BDHIN Tuvaclla
—Bo WEEMIMHSREXFEN, BES
FPREXHENSGEROGESDSE, B
R TIEE BAKNEERE MREREN
RS, HREANER LS. BHER™
BHEEN Tuvaella, X /NIEKEEH, ZHE
KEEX T, KB DFREKT. EENEMR
EWEDE LB, MPEMEZRY Lepros-
trophia, JLY-&IEBEFEER, (EA -, RIE
BRI, IR A B, IR LB R KED
HIS B, LRI B S R R K B D &
HHRRE.ELU#H KA, KA. HMR
R R B . Tavaella gigantea & R ILT
RE—RERDE ARENPRKE L2
BHIR RGP, B KRB — A RA KA
BEaPRRA, HERBRTXMEEEED
BERERET. EETEREBEESA, T
YRR E &AR, WERTER Tuveella gigan-
rea PAFEEFTLE, HEREN T HEK
B ke, KA Tuvaella gigantes HE, B
RE—MERNBEEEADEE, EFEEE
H K HEBARTRERIE KD 24T Bouco
(1975) B9 e #5 44 & 2—3 (Benthic Assemblage
2—3)o

ba ., BT AT

Tuvaella 8, BV R IT IR E LA
B, B UYepupimes (1937) #ik, HTEWL.
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JEXR-E R+ AR, ERRFELXHIRER
o FEREE, SNUINR, BARMX REEE
HHIWIX , F2kRIRT Tuvaella ST ER
(HT Tuvaella [R5 735 Bl EL R RER , @ # 7=
HEBENHERERBHORERD  HMA
SHBHB S EE & DL Tuvaella B 4 BE AR
Z)o HWERNRE Y EEAPFEE, HIE Tu
vaella B Wenlock HE % bk AR (Hugudo-
poa 5 O6yr, 1965)0 fAffi> ETRER, X
Tuvaella PP RN RRBAHEARARBINR, X
BERW R 1E™ Tuvaella rackovskii Cher-
nyshev 5 T. gigantea Chernyshev BUHER T o
1969 %, Buammmupckas 5. Uexosmu (1969) iR
BT HREREEEE B Tuvalla rackovskii 55
FEH) Spathognathodu: celloni Walliser £ Ozarko-
dina adiutrics Walliser 34,3 X 8 Tuvaclla F1F
FRPEER BRI, S. celloni BRI
THREFHME, KEMHYTER Spirograprus
turriculatus TEH] S. crispus H (Walliser, 1964;
Aldridge, 1972; Berry et Boucot, 1970; Ziegler,
Cocks et McKerrow, 1974), X%, T. rackovskii
HES @ R LR T Wenlockian, 11 7] 885 T
Late Llandoverian I, E T/ LR, H
BIHERISENERET LB Eo HAIEH, T.
rackovskii 5 T. gigantea KRS, BEEE R
X AN MELETREE CINIEREEE
(overlap), MifFiFEL, —RE=MEMR: — &
rackovskii £V, gigantea 1% b, BHE M AREAE 0
HEE LA HMBTR IS  (Branavupekas |
Yexopmd, 1969; BaammMupckas, 1978), —2H
2 R e gigantea, A, rackovskii, J0 4 {3,
EERERICR/NSZICENRE H (BEFE T
HIFRESE, 1980), HRBRTmHRM X 10 & T & |
(Hrxugoposa 5 O6yr, 1965); BEH K, kY
AREREUX TR 4 (Kymkos, 1967), 7§
B RINUINR mARAXE Txenrynax {7
T (Huxudoposa 5 O6yrt, 1965), 52 & PHIT
I X (MapKoga, 1975) =R rackovskii 5
gigantea FeH:, MAKELAMNES (Huxu-

tdopoea u Q6yr, 1965), 18 gigantea G FEEH
BRI EAL BB RXR MM L TRR. &
ABHNETHERXH, B ERBAFMLE
FidiR, BRENERMARTIERERT R
LB, BERACRE - ER—E .
LR, XE MW B MEINRBE ST rackovskii
5 gigantea WAFEE, HBEEDKTS,
rackovskii 5 gigantea L H ARBRIERL T
B, EERRATERENEN,E5E8 KL
REEH, Kymkos & Kosnos (1978) gk
gigantea B— /U T. gigantea buchtarmaensis
Kulkov, Bt %24 Wenlock-Ludlow, EM& K /N5
MR E ,,WNT rackovskii 5 gigantea 7 JH],
BEUNELEE. X—E0, XY gigantea 15
TFIRE[RE T ZEZE Wenlockian, % iR, gigan-
tea WRIRBALET rackovskii W55 18 & 715
o HE14 Brammvupckas 5 Uexoswmu (1969) i
TERRIMBAEE(LL Favosites similis 103K ) , ¥
RAET Ludow B . HARIERPIBERE, B
WIRFEIEE &, /NSRS B, Bt
HIEIENBREIE, [ giganrea WIMEAI THA
AW Janius BArZ b, X THE gigantea
N RE—NEBREIE. Janius DIMITEL X4
FERE, ERAHREVELERABTEY
Rz BT Wenlockian B, EEDBRIBA
e, Hi, Tuvaella gigantea WIHR BLI ] , B
e EE IR, X T giganea W LFR, H
B MBI B, HERFEHEEX Ludlovian
h# (Baanumupckas 5 Uexosuwa, 1969), 5§
XK H FEZE Ludlovian B H1, H R ¥R EH
(Bnanumupckas, 1978), Boucot (1975) HZEIA
ARNMER) Tuvaclla AIRZERRB AN, HiF,
Boucot H & EH Z—  MTEFRER R HHIX , R I
T—HE KB Tuvaella BIBRAK, 55kt gigantea
BR SRMKE Schizophoria FHz, HEH K
ALY, 1978 4, Kymkoe 5 KosJos [F]
& Boucot FIILAE, FRARAICER Twoaclla gigantea
HIHBIGREH Wenlockian ZE BB 4t B3, B
WE %48 Tuvaella B H R AAPR T Wenlock it
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RABHN,,HEREZ RRA M IIREN K,

I EARIEI WA 3T, 5 Tuvaella gigant-
ea FHAENEE 8 BRERNMEILE, #—F
THe T. gigantea HEMMRIAE, X8 &
KAESABFER, —RWETTBEZKE . BHR
MORNEHLREEZRAL , 51E Isorthis (Oj—
D)), Leptaena (O,—D3), Leptostrophia (S;—Dj),
Meristina (Si—D3) F1 Howellella (SS—D3)5 &;
CEBEDEREE R THEEL, BEELT
. BERMN 3 B, BD Strophonella (Si—S}),
Tannuspirifer (S;,—S3) 1 Stegerkynchus (Si—
$)o TELRIERBT, Leprostrophia, Strophonella
A Tannuspirifer 3 &, BN THERERE,
MENBEIHAERSHE RPN ES
Ko

Tannuspirifer 20, F Ludlow i, B 5
Tuvaells F:A BN RSEWZES, FERRE L
X, Tannuspirifer WLFBABEAL,—& Wenlock
BadH, — R Ludlow S, BT D& 1, EH AR
#% (Kymxos, 1967); {EM®E K T, Tan-
nuspirifer I8P T Ludlow 33 E ¥ (Jackson, Lenz
& Pedder, 1978), & XH) Srrophonclla B H
ZBi, EEERME Ludlow i, Stegerhy-
nchus (FRRPEANE—R, FRNAEHIRE
REZWHWFEE, AR EREREE
e, XiE, ERBURRAE SRR, AT
P EEREERERERRNE

T Tuvaella gigantea HEH, ESEXEL R
Nalivkinia B, X TWIE T. gigantea HEH
U R E— N EERTE. TRIEERRA
Bt 4RE Nalivkinia, ZXEMH REBEE
HHLEST. ERESERVEH. BERE, BN
EHAESBHALIIRENKILER ™ XX,
Nalivkinia ZEBFERF PRI ERE M ES,
SEERAMBLES, MEAERNBRERIE
MR FR. ERFERIHE FRE EHLEH
X, Nalivkinia BT, TEEHG, EHLE
THEHEHBEPIRRLE,. FEXHNE, &£
B .48 , Nalivkinia grinewaldtiaeformis (Peetz)

5 T. rackovskii PEETRI—E g, H AR
T. gigantea (Bmanumepckasn, 1978), LAY 5
HR BT RF LXK (Kymkos, 1967), &
BNERNE, EELAM, T. giganrea HI°H
BAIET T. rackovskii 5 Nalivkinia ILHERE
fir (Bnanmvepckasn, 1978), 1B, T. gigantea
FR A, BETHEELTE., PEFEMEY Naivkina
R, (UFE R AT E,

BERGHT,LL T. giganrea HH LR
BRREERAS, SELTH. BEHRED
Strophonella, Tannuspirife_r 1 Stegerhynchus (S.
S.) A, HALT & Janius (BAIL T HEE ¥
WOBAZ &, FH % RE gigantea 5 rackovskii —
MM HEAFEE L TXRAR;, EEHRAT
NA T. gigantea HEWRRL, EEAHEH
WS it B AL AN, B T XA ERE
Nalivkinia, MIETHEEER T REHE U TE
Ko LMW ST, T. gigantea HETR
T M B30, MIBAT & B A, 7] 5%
ZISHIENRFTA (BERIT . RFFIEE, 1980) B
to

R G &
IE#H R B Orthida Schuchert et Cooper,
1932

{& 13 M I H Dalmanelloidea Moore, 1952

#B N iEE Dalmanellacea Schuchert,
1913

#¥ R # Dalmanellidae Schuchert,
1913

ETEMMAEF Isorthinae Schuchert et

Cooper, 1931

ZTEHNRB Genus Isorthis Kozlowski,

1929

EFFAEREF 1) Isorthis sp. 1
(ER 1, &S5, 6)

{ZK’J\:'& 7.6, ﬁ 8.5 %*, ﬁ%@%, '%Eéf
SETRE, TmER. TRE™N, BIME,
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RS I AR, AT REME. TAHE, U
XA gRBE, fgLE 22 XKRNAFE
10 5540

WA, WO F RN RER, B
W, EEER, ETHBR, HEIRSH
R RS H AR BRI R, L EE, PREER,
# H HRX Z B4,

ETHN (REF2) Isorthis sp. 2
(BRI, / 7—10)

AN ERTE s & R T 70 5, E e, 0
PMAEILR, BERED, BaHE. M
R, HRBN, SAANERERE. *
QUER, AT 3 BRLE 2 BRARTFY 12—
14 %,

Bk, iRA s B R S R, B T)
B, BEIRSHRESHEE, HRELEE
¥, RhRH.

HAME Strophomenida Maillieux,
1932
fiFRTER Strophomenidina Opik,
1934
#l H R #2%} Strophomenacea King,
1846
M #} Leptaenidae Hall et Cla-
rke, 1894
FG N B Genus Leptaecna Dalman,
1828
WEIH KSR (FHf) Leptaena nana-

formis sp. nov.
(BRI, B 12, $RE 4, 5)

wEBN, RBXEEEEW G, AR E
FTRRFTE, BEELM. URMLE, Hk
i, BT AREX SRR R
o BRI, SRS EAIME AR B
Wi, WRESKEXEIANEM, &K
B# N, ZERE. ERARELR% 3—5
FOUBRETREBRTHE B —FE &7

Fryt i CRBALTRABAURZ AT 7
DA T B3 ik, BN aE R, 5T
RBUMERY, B5RIN 10 X4, § 22K
NAFRY 5—7 %o BRBHE, ERGTIRH
Flo

i 4

7~ Leptacna nanaformis sp. nov. [y
TR, x2.2

Showing exterior form of Leptaena

nanaformis sp. nov.

BEREEER, EERE; HREKX, FE
BERE . RABH Y, kBX T ia%EE,

A S

7~ Leptaena nanaformis sp. nov,
M EBHE, x 2.2

Showing ventral interior structures of Leptaena

nanaformis sp. nov.

Eeg UTHiCHB AL R X T
R EEOE N EREE, LU RN,
MRS E B, REBEEE, RaaTESE
Fo BEERRMX LEBSER Leptacna rhom-
boidalis var, nana Chernyshev (UepHblile, 1937,
22 T, BRI, B 16—18) BIX B, ZEF A Fi fb
MEBR,REERE, RUHE, EEENE
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BRI R EE, fEEERE
DX F BT &S 3k 2k o S

WM (kEeFf 1) Leptaena sp. 1
(B L, E17)

A —KEZRA K 19.5 X, 5 26(2)
A DEPR  BARER . ETRARE,. W
RS, FHE B UK, Wrgk B RHW, 4
H7—8E; A, ERMIS XL, B 28
KRNBFRL 5—7 %o

W (kEef2) Leptaena sp. 2
(ER 1, B 11, 19—22, 26)
cf. 1937 Leptaena rhomboidalis Wilckens, Uepnnimes, 20
W, kR, B 14,

KPEER . BEESTE; BAKEK, §
TFERRZE, BEERM, UMEENE,ERE
BXHN, R ERARERE, BERE
LR 9—11 BREMENELGE, RUREER
B, SR EET % T ME, Dy Xk,
AT, BERIN 15 22X, § 22 KkHNER
86 FEH.

B AREW, BELE,.ABAE
TP H, TNERERHE, R¥,

ERB AKREME UYepuoimes (1937) H#5
188 Lepraena rhomboidalis 18485 , 7 H At
RER L, & 3 ir A S A XERL B19
IR AILE—3, ERXBIR IR AR A H
TREEARE

5l W48 Stropheodontacea Caster,
1939

MAF R £ Strophonellidae Caster,
1939

R B’ Genus Strophonella Hall,
1879

Ee  /NERE Rt I i — A
BX R, RE=MREA: (D) AMEK, (2) sk
HER, 3) BIVRETER. W LB Sropho-
nella 5 Eostrophonella Williams, 1950 WER

FEXBIETRIFER, FERRIGARSE
%7 (unequally parvicostellata), HIFEFLLIRE
AL AR BRI, BLIb, Sropho-
nella k52 U5 WX, Eostrophonella W % & th o
Strophonella HMRHEA T HEEBEE (Wenl-
ockian-Ludlovian), i Eostrophonella W PR T &
T (Llandoverian ),

N R (RETD) Strophonella sp.
(AR L 18, 23)

HR,ERTIK, BEEEEE, E5mE
B, BERMXHN, AT REE M, 5 6k 2 HH
B, RO A%E. BEES, iEtE2%8
KREFRL 5—6 &, A LIBARZEE, @A
TR 4—6 Wo BIZMIE , R BB ERIE L
8, AWM=/ —MERRE— ZRL
B, kA EEREILYE. ABPBAER
Ho

AR HUEREET Srophonella BNKI,
{X# 4 F (Harper and Boucot, 1978), % ILF
E£EP. LE® Yo Kyrskos (1967) B
K EEHG B Amphistrophia raricosta Northrop
Y IATF Strophonelia N, 3R FI/REFELHEHS
RIBRA IR E 1% Ao B BIRYA LR L E 5245
AKEFXEHRIMNE, A ZELUTE, BT
BAMERESRE, TEHEEATIABNT
8L, RPREIRAK A RAR Strophonella H)—1
H o

##l 1 £ Leptostrophiidae Caster, 1939
WM T 5 Leptostrophiinae Caster,
1939
FH N B Genus Leptostrophia Hall
et Clarke, 1892

LB Leprostrophia (Si—D3) 5 Protolep-
tostrophia Caster, 1939 (Di—D3) ZERNINES
Wi L REAER, EREBXNZ Leprostrophia K
B EEEMMRI S = W, Protoleptostrophia )
kKo

5 Mesoleptostrophia Harper & Boucot,
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1978 (Si—D3) WIIXBIZE T Leprostrophia F5%
KRMEMMEE, Mesoleptostrophia W BB RERMA

Fto

BRERETSEI N Leptostrophia
elegestica Chernyshev
(Bhx 1, & 24, 25,27, @ 6,7)

1937 Stropkeodonta (Leptostrophia) filosa Sowerby var.
elegestica, Yepnwnes, 1937, 23 171, EKR 11, B 20, 21;
Bfg uL, @5,

1978 Leprosirophia filosa (Sowerby,
Kosnos, 74 T, @i v, & 10,11,

Y HTTR AR B2 MR AR A, N VM

MEESHREFBTR. MERKRELLE,

FHENBERRK, MESM, RO TR

X, el U5 B EH, RYFER, KUY

XBHEAREE, ME%, BEM 30 XL

B 2ZKNY 9—10 &, 4R %, HE AT RO

Mo eEGEMNEAE RN RIRENER. BEA

1839), Kynnkos H

7~ Leptostrophia elegestica Chernyshev
FIFEIR (BT 20 ZR 4L ),

Showing ornamentation of Leptostrophia

wmE 6

elegestica Chernyshev.

7~ Leptostrophia elegestica Chernyshev
A HE, x2. 1,

Showing veatral interior structures of Lepfostro-

A7

phia elegestica Chertnyshev.

S SHREES 4824 4025 , v LR T O R U 226
Ko

BEB/N, BRERE; A% EERFRIR
W BHIRE = AR RS, AR R, FHRE
KRN, ErHRE R, ERELE UG
WAEAE D

\if M H Rhynchonellida Kuhn, 1949

/i M#8F Rhynchonellacea Gray, 1848

H1H N # Rhynchotrematidae Schuch-
ert, 1913

L.iEN T F Rhynchotrematinae Schu-

chert, 1913

208 71 B Genus Stegerhynchus Foer-

ste, 1909

it A28, Foerste (1909) R T
EEBMAAMNEERHBERTE Rhynchone-
lla whitii var. Praecursor Foerste, 1909 Fi R.
neglecta cliftonensis Foerste, 1909 WRFHAEF, I
UEMNNEREEERREAFERERE LT
B Stegerhynchus, BT Rhynchonella W, ¥
WEZ T, Foerste ¥ R. (Stegerhynchus) whitii
praccursor FUTEEBIHio #AM, Schuchert (1929)
N Rhynchonella whirii Hall FIA  Stegerhyn-
chus Efh 2 B fiLo Cooper (1955) WHAZ T R.
whitii RIS IR, RIIZF BT R E R
s, ERINBEIE Stegerhynchus B5E Lo Schm-
idt (1965) WL R. whitii praecursor YEA
Stegerkynchus WO, TRHZBNEEEE
o

EEWNHTEREER., RECHERS
BeR MR B s T, B EEREER
M EEEELLA Rhynchonella whitii i $RZAK
Y47 T A UER G, RAH R ERERE,
H i, RAIIAE(E Rhynchonella whitii 5 R. whini
praccursor LA, AIABREERE, FEN
REERL, WP Foerste (1909) HIL Ste-
gerhynchus W}, REEHEAR, R{L Praccursor
BIIEBAL,MEEERNBRAEREX—R,
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FREHE Foerste 888, KIG,% R. whitii praecur-
sor YE4 Stegerhynchus WX FRZEN o

Cooper (1955) A, 1T R. whiti TN
fhac=gede, ¥ Foerste (1909) 13F Stegerkyn-
chus R ERAERENRAMETH—1EF
W48 Ferganella Nikiforova, 1937, #Kifu, &
BE&FEEWER Ferganella R Stegerhynchus
MBS ERAHEXIHI:  Stegerhynchus 1Y
X FZ R, EERRE . R ENER—
RFEE, B L 2%; Ferganclla IZWAE, B
M, EMNEEREZFRFEE, BEMZRAEE
BERENETFTREHEE Lo 32 Jones(1981, 95,
98 T1) MBS, Stegerhynchus R E—IAFF
REER, BN S S, RERRRERE, T Fer-
ganclla NEREEBES B EHEBOEE,
HEE—BHRRRE, BT SEREKSE,

TREINBEAREBEANT W& L, Sreger
hynchella Rzhonsnitskaya, 1959 3 5 Stegerhyn-
chus THF, FEBIUELAIEN TEMH. &F
RIEH, FEEUTH Y. nESEXN
Stegerhynchus BRI TR HE— B W 5T, EAER—
RE#D, HAMNERENEEHEROE
KRG E AR GRE, FRIME,. AR T, UFE
BHBE Stegerhynchus BIE Xo

REFEEH N Stegerhynchus
angaciensis Chernyshev
(EIR L, | 1—4; & 8)

1937 Stegerhynchus decemplicatus Sowerby, var. angaci-
ensis, Uepubiies, 29—32 T, &K 1, B 15—18,

1960 Stegerhynchus angaciensis Chernyshev, Rzhonsnitska-
ya et al., BIR 43, B 7a—d,

1970 Stegerkynchus anmgaciensis, Lenz, 488—489 T, EIR
85, & 16—29,

1981 Stegerhynchus angaciensis, Jones, 110 Tq,BEkx 19,8
16—21, 31—36, 40—42,

1981 Stegerhynchus angactensis, PEiLMEIX & LB, Hrig
HEBREBRE (), 90 T, B 41, A 1-2,

B RARA 15.8, 1 13.5. E 8.3 X, W
=k, BRFREAT PR, gEREE;
WA E R, RSN, e TR

X, BB (e S il AR IR B RS,
BhERIFRE BT ERE, PEIEEER
i, MRS, MRS, HREfEE, MK
B4 5%,.BN1%&.BE2%

BNGRE:; THRRERRERE, 8RS
R BRI E A R

Cardinal Process

FEE 8 Stegerhynchus angacicnsis
Chernyshev FEEITE, X 5.3,

Atransverse section of Stegerhynchus

angactensis Chernyshev.

ZEHN cf. REE H Stegerhynchus
cf. initalensis Chernyshev
(BRI, B 13—16)

cf. 1937 Stegerhynchus inétalensis Chernyshev, UepHbiiues,

32, 33 T, B IV, B 15,

N —hrA, KB HIHN 111 511.02K,
2 5.4 2K RBL=ARK; WHESERLE,
MR N, B b A TR H S BN JLR E A
B AT TR AR T R B IR, TR R
AR 5 MmN 1&,.BE 2%

tb# ARERN BB EENREEE
DI R R IE B35 Stegerhynchus initalensis 18
PL,EEFTERLAREN FEES.

BN B Atrypida Moore, 1952
TiENABF Atrypacea Schuchert
et LeVene, 1929
%R E Zygospiridae Waagen,
1883, emend. by Copper, 1977
BEENTEE Tuvaellinae Alikhova,
1960, emend. by Copper, 1977
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BENR Genus Tuvaella Cher-
nyshev, 1937

A Tuvaella  rackovskii
1937,12 o, B®kk 1, B 8—11,

HwANER, BE, REEEBSCEMER,
BREGH, RETRNTRALE, EmBERE
fite MMFNRETFERNH, ERMEAT
BHRBEMIME, RAHEAE, BRAKSE
B BHEBEHELET., 25BUFER.E
HiNFE R, FRRES. '

RE PN e U5 » AR fik 2k, 5 TR T A W B o
HAEREHEBYAESE, KE, GHAE—
RUR 5 50 S IR RO MR 4R 1 5% rh i, B IR T 3K
15 B,

Eb#  Tuvaclla Bo7RINBER—MERR X
AR, UKNRELR. A ENBEAHE K
BENRAMEKRNEREAETEHTE. EBS
Zygospira Haﬂ, 1862 WX AIEET G & /Y I 4&
NSRBI, REE SRR, g
TEBM /D, Tuvaella 5 Catazyga Hall and Clar-
ke, 1893 WYXHIR/GE NEK2BNNE, K5
BEEARE , BT E AR, 2 P B2 T A8
CIFTAL

RS H hEFRE.K, AMNER, N
PR LR ; PR e L K AR BT 4y, B L~ PHRE
R VAN DU R 25 80 B 6 45 s 5% o 7 2 R P 3 38
Ko FERUEBRBZE®RERAMEY, REEE
RleAtt MfARIE,

ABBEREN Tuvaella gigantea
Chernyshev
(ER I, | 12—16)

1937 Tuvaella gigantea, Yepnbimes, 14—15 B, EMK I
B 12; JiR U, B 13,

1972 Tuvaclla gigantea, Bnalummpckas, 43 B, B VI,
B 15—17,

1981 Tuvaclla gigantea, Pt M » TREER
BB M(—)> 81 TH-ER 44, @ 6—9,
ERR, AREBGEE A RER, 8448

BER,FwmkMH,ZEERZ KL N 1:15 F 2,4

Chernyshev,

AT 20 BB/ EEM, REEAHE.
EPE EHE, AT R ER. &
FlLBEHERK, BHEREPEEE, S5
TREX, FEEBERFR, IIHER, HE
EvRL BN AR MREE, n% K ERIE
R, TEL MR, — KA 48—60 %, thE
I 60 &M, REIK 65 4, HIKMT, 10 ZX
MRFELLR 10—12 5, TREAR/NT LRI,
BB U , (AR kAR, BRI Ko H
N s, W2, B 5 H ik A B 7 TH
B RRE, HIRER; Bgami e .

BER cf. Bkt Tuvaella
cf. rackovskii Chernyshev
(AR U, @ 6—9)
cf. 1937 Tuvaellz rackovskii Chernyshev, YepHbimes, 12—

14 TLER L B 8—11,
cf. 1967 Tuvaclla rackovskii, Kynekos, 35, 36 TH>B}R 1,

4
cf. 1972 Tuvaclla rackovskii, Bnanamuprkas, 39—42 73,HE

iR 6, & 1—14,
cf. 1977 Tuvaella rackovskii, Copper, 323 T1, B 39, &

16—19,
cf. 1981 Tuvaella rackovskii, PR B, Tl A

ERBBREAM(—), 81 T, EK 44, B 45 5,

N —HERERAZEONME, KBS
B2 19.5, 215 (2 ), 7.5 Bk, BE T, WK
LA, RAERBE(? )ITHRARZRE, Em
B’(? Do BFRED, B/, RATEM
BBRE, §RRAB. TERETERX, 55
EFR, MEREY 8, BN, T,
BEmERE, hERERE, IEEE, TEEE,
£H4 35 &Ko

EE¥: LRI ARSE A T. rackovskii
RIARAREL B, ERENEREESE —E0
EZR. FEENEAIRNRALTEMA
MR EHE, S T. gigantea 18R, M 5T. rackov-
skii AFL,GENRAEBEREREN, BE
BIR(IRIRIE, 1981), BB EH BRI
BIRIBRAS T. gigantea JRERAGAE, HE X B
TETH B M/, BRA L E IR BN, R
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HEE 9  Tuvaella barkolensis sp. nov. MESEYER, x1.3,

Transverse serial sections of Twuvaelle barkolensis sp. nov.
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B, 8 e RUFBE, XRERHHEE, X
B, MBANREELHEHRRAEZOMLG
ko

BEHEER (Fi) Tuvaella

barkolensis sp. nov.
CBIR 1, B 10, 11, 17—20, 23; 5 & 9)

Bk ok, BESRRAE 2030 =K, =
FAE 28—42 BRZHE, IEFBEWNOE; HHE
¥, HRLEE 1.3—1.6 2/ RAREK, B
BTHRETHRARRE, EmdESEEA, TR
B EE, BEFRBO.B/N., BRI, REEE
BOEEMA, RENMR, ¥RLEDE, &5
HEikK, WHE - EhEToRE, BhER
FRIAX, S, EHERER; B
MR FBHEME. MR, MREUM, T&H
AR RRHEBAETRE, 27 RREK 16—
56 %, BIAMIESE 10 BN H R L 79I &,
BLDSURE I ERSL TR

BB R, B, BRE R, BNE
s, WH R, ARG RAER
N, TR R, KRR 0; BEAE 15 B,
TH¥E R 1A H 7 2o

Beg  ZEDUAR/N, RARE B MR B
LHEFHE T. gigenrea FIUL, [EFFEIR
KEE R BN, MREROE, BniERSEE A
Rk R RO ER, RLRAE, si&dsE 10
ZARMNERFTL 7—9 &%, XEHERD, BF
MEHTUXER, FHEER. BEEUL,
EERER S T. gigantea RA,JEENE W
SERMNER, BREUEERK, REREHFHI%
4 10 R NRFL 10—12.4), BIARE
R EREEVES

T. rackovsksi SA M EAMLLEFE
X, AR, RENE S, RREE B
AEEEHE, MAERX D

L# B Spiriferida ‘Allan, 1940
TR H Athyrididina Boucot,

Johnson et Staton, 1964
T nEF Athyridacea M’'Coy, 1844
N340 El Meristellidae Waagen, 1883

iIZ43 N EF Meristellinae Waagen,
1883
W4y 1B Genus Meristina Hall, 1867
BEEEMNSN Meristina barkolensis
Zhang
(B, B/ 11—13, 17; #&E 10)

1982 Meristina barkolensis C. Zhang, FHILHIX & % B

fit, FEAEERERE (), 106 TT> Bk 45, &
6.7,

k% B BKIE, KAKEE; Fin
ER,BRFTEAT AP, BERXTEMT &
e UALE E R M. &R MEMZ KR
A, ek, TR R E AR, AT
EHEZR, TEXB.

BHERNZBREE , EHRER R A R
i, URBTRAE B, HARLM . OENER
WEHEM—REEE, PREK, 5Tx
KN=92Z2",

S Meristina barkolensis Zhang ]
FARRE, x2

Showing shell profile of Meristina barkolensis Zhang

#HHE 10

bbd Meristina barkolensis 5 M. maria
(Hall) #{, K BIZEFAREIR BEKINY, &
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KFEBEA TP, . AR, T ER,
M. maria RIINEERA D, RAXZEATH
BTSSR E RIS B &,

BUSHACGREM) Meristina sp.
(B I, B 85 14—16)

FRER, REES . REAITVREZRE
B, RRFEEALT IUARIHE; AR R
B, BABRNSHaETS, Ba8%Emns
#, EMER, RERTRERRERE. i
BB, R RER Rk,

B UETICBAKREME M. barkolensis
ARAAETMRBERBRERER, RERTR
K, AIZEMEN R, FENXDREM
S5HERHEREERATEH, EEEER M.
vesna Michalik, 1970 #8{, XHZETHEOMR
RAMKEEK, R, BT R AR A R
T AT IR AR T PR AR MR BN, A R R, BT
SEERN AR,

B#FILE Spiriferidina Waagen, 1883
BE#FEE Cyrtiacea Fredericks,
1919 (1924)

B A #E} Cyrtiidae Fredericks, 1919
(1924)

HEHFERL Cyrtiinae Fredericks,
1919 (1924)

ERE#B Genus Tannuspirifer

Ivanova, 1960

ER  Tannuspirifer BIRINARHR &R
BHE,AXEMNEN . BEETEAHRM (Cyn-
iidae) (MBanopa, 1960), HHAMBMAXE
R Tannuspirifer FTR&WETNE X PRI
o B, LEEHNIERMARBEREE.

ERELE of. B8P EH Tannuspi-
rifer cf. Pedaschenkoi (Chernyshev)
(B I, [ 21; BRI, B 46575 95 10)

of+ 1937 Spirifer pedaschenkoi Chernyshev, YepHbimes, 51

ARV, B 13—-17,
cf. 1962 Tannuspirifer pedaschenkoi (Chernyshev), Usano-

Ba, 87 L&k XVII, K 8—10,
cf. 1981 Tannuspirifer pedaschenkoi, 76 Jt HiX MBI »

FRET/RBREM(—)> 104 TLENR 45, B 1,

BERENEER, BEEM, BT SR,
BB, JLETHE; = AR, K
g H, TR0, b TREH
EhE ERERE, BB TR, A FREE
B, R L PR BTN E R, fFE
faitp ., REPRERERE, UE R 5—8 &, ML
MBS YRR L EA R

BEREREK, NEREH. HRERE
Btk , w38 U 4R s BEAR ST BR 2% , B A5R AL
REHo

g AEUMSHREERLZMP. L&
O TPt T. Pedaschenkoi (Chernyshev) , 7£55
WA RE. kR, #FEAESRENUERE
LHHEHME, MR AE TS 30 2K,
HERIPR AR B X E R EIN 25 BXREHo

ELZAFCRET) Tannuspirifer sp.
(EIR 1, @ 22; @K I, & 1—3)

TR K, ZHE2SBHK,FE 153 2K B
BT =fA, ERehBEE . BRW, REH
=/, Mg, AR =A%, PER
B, RSN, PR, BT, TEEL
BRI RO R AR, BANHE 5—6 &, X
T R L R B0 o

b8 HETRRRAMEARK, 5 Tan-
nuspirifer cf. Pedaschenkoi RKE, s SHEAE
HmA2 T,

W MA2% Delthyridacea Phillips, 1841

B3 N Delthyrididae Phillips, 1841

B3R T $ Delthyridinae Phillips, 1841

#HE AR Genus Howellella Kozlo-
wski, 1946

o WEEBRCRER) Howellella? sp.
(B 1, @ 1-5)
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HEE 11 IR Tannuspirifer cf. pedaschenkoi (Chernyshev) HyiFsSitNEmE, x 2.5

Transverse serial sections of a dorsal valve of Tannuspirifer cf. pedaschenkoi (Chernyshev)

IR/, BN 5—6 2K HEAE , RELk
BH-BETRE, EmE; MRAERLE, &
/NS il P TRIX B > TAIRT S QU 5T 5
R TRIN, ZRIS GBS E R MEE T ; 0
BA+ #ERENRE, RESHRES, ¥
&, PRSI, WM& R 4 &£5%8, HE
R/ N T B, At Rilo

2 % X M
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HEE, 1979 HENEER. MEEIR, 53%, 3 I,
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B RIRIRIFIEs 1966; /NN RUSTEALIR & 4 M E RIS 08
REE X, HEZH, 16 &, 1 i,

BRI JFFRIE, BRI %, 1980; /NN EIb P L K S
HERERAMME, MEZRE L4581
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SILURIAN TUVAELLA GIGANTE A FAUNULE
(BRACHIOPODA) OF THE BARKOL AREA,
NORTHEASTERN XINJIANG

Zhang Zi-xin

(Regional Geological Swrveying Team, Xinjiang)

Rong Jia-yu

(Nanging Institute of Geology and Palacontology, Academia Sinica)

Di Qiao-ling

(Regional Geological Surveying Team, Xinjiang)

Abstract

The Tuvaclla gigantea faunule is predomi-
nated by 7. gigantea and is part of the well
known Tuvaella fauna, which oceurs only in
East-central Asia. The brachiopods dealt with
in this paper were discovered and collected by
the Regional Geological Survey Team of Xin-
jiang in the Barkol area of northeastern Xin-
Jjiang early in the seventies. The available col-
lections eontain 14 speecies, including 5 unidenti-
fied ones. Of the 9 specifically determinable
taxa two are described as new: Leplaena na-
naformis and Tuvaella bakolensis. The present
study supplements our knowledge of Tuvaella
as well as of the Twwvaelle fauna in North China,

All of the specimens came from the upper
part of the Hongliuxia Formation at its type

locality, Hongliuxia of Barkol area, northeast
Xinjiang (Text-fig. 1). The formation occurs
in a fault block measuring 6.2 km east—west
and 0.7 km north-south. It is subdivided into
two parts. The lower part consists chiefly of
sandstone and argillaceous siltstone, having a
thickness of 325 m and yields Nucleospira and
““ Pentamerus’’. The upper part, attaining a
thickness of 350 m, consists of thin to medium-
bedded sandstone, conglomerate intercalated
with arenaceous limestone and bioclastic limes-
tone that is commonly glauconitic. A genera-
lized stratigraphic column for the Hongliuxia
Formation is shown in Text-fig. 2.

The brachiopod genera from the T. gigan-
tea assemblage inelude Isorthis, Leptaena, Stro-
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phonella, Leptostrophia, Stegerhyuchus, Tan-
nuspirifer, Howellella and Meristina, in addi-
tion to Tuvaelle itself. Most of the genera are
either cosmopolitan or widely distributed in the
North Silurian Realm, especially in the Uralian-
Cordilleran Region of the Realm (Boucot and
Johnson, 1973; Boucot, 1975) with the excep-
tion of Tuwvaellg itself. None of these genera is,
of course, present in the Malvinokaffric Realm
during the Silurian (Boucot and Johnson, 1973;
Boueot, 1975). Xue, Su, Zhang, and Cui (1980)
recently reported that in the Nenjiang area,
Lesser Khingan, the following brachiopods
oceur beneath the quartzose sandstone of the
Tuvaella gigantea faunule: Craniops, Doleror-
this, Dicoelosta, Pentlandina, Leptaena, Atrypa,
Coelospira, Meristina, Cyréia, Eospirifer and
Janius. None of these taxa are endemic and
they are widely distributed in the North Rilu-
rian Realm. Tannuspirifer was formerly con-
sidered to be endemic to the same area as
Tuvaella, 1.e. Xinjiang, Nei Monggol, Heilong-
jiang, Mongolia, Tuva, the Far East, the Altai
Mts. and the Sayan Mts.. But Jackson, Lenz,
and Pedded (1978) have recently described
Tannuspirifer from Ludlow age beds of the
Cape Phillips Formation of Cornwallis Island,
northern Canada, where it is associated with
Conchidium or kirkidium, Didymothyris, Salo-
pina, Gracianella, Nikiforovaena?, Eo&pim'fer,
and Atrypoides. Kulkov (1967) also reported
Tannuspirifer from the Altai Mts.. It is sig-
nifiant that Tannuspirifer dizoni Jones has
recently been found in the Read Bay Formation
of Somerset and Prince of Wales Islands, where
it occurs together with Atrypeidea foxi, Mori-
norhyuchus attenuata, Protathyris praecursor,
Stegerhynchus borealis, Howellella sp. and Gy-
pidula galeata (Jomes, 1980, p. 745—746).
Tannuspirifer, therefore is far more widely
distributed in Asia than Tuveeclle. Vladimir-
skaya and Chekhovich (1969) defined a Central
Asian Biogeographic Provinee based chiefly on
the presence of Tuwaella. Boucot (1975) sug-
gested that the area in which Silurian Tuvaella
oceurs in Asia represented the precursor area

of the Devonian Mongolo-Okhotsk Region of
the Old World Realm based chiefly also on the
oceurrenee of Tuvaella. However, It is obviously
inappropriate to base a major biogeographic
unit of provinee rank on the presence of a
single endemic genus. We are inclined to think
that the occurrences of Tuvaella in East-central
Asia represent no more than a partieular envi-
ronment present in the otherwise widespread
TUralian-Cordilleran Region, and that the area
in which Tuveells oceurs does correspond in
part to the later Mongolo-Okhotsk Region of
the Devonian. Boucot (1975, and oral comm.,
1980) concluded that a collection being studied
by Modzaleyskaya from the region to the east
of Lake Baikal eontains an exceptionally large
species of Tuvaella together with large Schizo-
phoria of Devonian rather than Silurian aspect. .
If his conelusion is borne out, we may eventual-
ly regard the area in which Silurian Tuvaella
are present as the precursor area of the Mon-
golo-Okhotsk Region.

The T. gigantea assemblage of the Hong-
linxia Formation at its type locality may be
correlated with that of the Woduhe Formation
oceurring on the south bank of the West Gulan
River. Aihui County, N. Heilongjiang, the
Lesser Khingan Mountains. The Woduhe For-
mation yields the following brachiopod genera
(Xue, Su, Zhang and Cui, 1980, p. 4) : Tuvael-
la, Leptostrophia, Meristing, Tannuspirifer,
Stegerhynchus, Leptaena, Howellella, Protocor-
tezorthis, Eospirifer, and Cyriia. Xue et al.
(1980) assigned a Ludlow age to the Woduhe
Formation. Though there are no reliable means
of substantiating this Ludlow age by means of
graptolites, conodonts, other brachiopods, or any
other fosslis, it is reasonable to conclude that
the T. gigantea-bearing faunas of east-central
Asia, including those of the Hongliuxia and
Woduhe Formation, are of about the same age.
The Hongliuxia Formation, the upper part of
which yields the 7. gigoniea assemblage, 1s
concluded by us to be of Late Wenlock to Lud-
low age. (Rong & Zhang, 1982).
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1—4. Stegerhynchus angaciensis Chernyshev.
By, @, A7 X1.5; RES: 6, BiLS: XBRA-
466,
S, 6. [Isorthis sp. 1
HolE X3; RES: 16,
468,
7—10. Isorthis sp. 2
7.%%3; 8—10. H. 7, WX 3; RES: 16, BiLS:
XBRA-468, 470,
11, 19—22,26. Leptaena sp. 2
11,3 %1, 19. wRX1.5,20—22. B (0,2 B/
xX1.5; ,
26. % X1.5; RES: 23, LS XBRA-471,172,
473, 474,
12, Leptaena nanaformis sp. nov.
# %1 (Holotype); RME: 20, HITS: X BRA-
475,
13—16. Stegerhynchus cf. initalensis Chernyshev
B UL BT X 2;RES: 10, EIES: XBRA-476,
17. Leptaena sp. 1
Bix1; RES: 23, BigE: XBRAATT,
18, 23. Strophonella sp.
BAME X1; RES: 23, BiDS: XBRA-478,479,
24, 25, 27. Leprostrophia elegestica Chernyshev
24,25. BAEX 1.5, 27. EX1.5; RES: 10, &
it®. XBRA-480, 481, 482,

23, BigS: X BRA-467,

B Ew I

1—5. Howellella? sp.
E\ ﬁ\ ﬁl‘.‘\ ETI\EX3; %%%: 10, &id5; XBRA-

483,

6—9. Tuvaella cf. rackovskii Chernyshev
BRI, X 15 RAES: 23, BIES: XBRA-484,

104 11, 17—20, 23. Tuvaella barkolensis sp. nov.
10. 3% 1.5, REE; 10, Zigd5: XBRA-485; 11,
17—19. 1.8 % . X2 (Holotype), RHES: 65-
7G3-4612a, HAEERNFB IHE LEEERBE
idS: XBRA-486; 20. X 1.5, R&ES: 10, Eid
2. XBRA-487; 23. X 1.5 (Paratype), R%H
S: 10,%idS5: XBRA-488,

12—16. Turaella gigantea Chernyshev
12. ¥, 13. [ X 1.5; RES: 14, &FigH5: X
BRA-489, 490; 14—16.8., ¥, IX2; £S5 6,
&idE: XBRA-491,

21. Tannuspirifer cf pedaschenkoi (Chernyshev)
BIX1.5; RHES: 6, HIZB: XBRA-492,

22. Tannuspirifer sp. -
BIX1.5;R$ES: 23,FidS5: XBRA-493,

B o m

1—3. Tannuspirifer sp.
RA SRR I, A 22,

4—6, 75 94 10. Tannuspirifer cf. pedaschenkoi (Chernys~
hev)
4—6. . B, ¥ X 2; E£S: 6, EiLS: XBRA-
494
7, 9, 10. HIpARER O, & 21; X2,

8, 14—16. Meristina sp.
B L B, B X 1.5 RES: 20, BILS:
495,

11—134 17. Meristina barkolensis Zhang
B, . W, BTX2; RS 23, BidS:
496,

XBRA-

X BRA-
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