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BRNBEB BT & W H R RAR B B8 A P R4 R A MK E A, SRR 9
J& 15 F, Ho 6 Hifh. 2 REF, AN AT BERRBUCE S 14 1 09 MR R84 40 By ik, 4 A HRE , B
RN RHTR UABRBRALESWENR LR —BEERE,

X1 BIMELUAWENBHELR RBL ¥M

—HI =

T EHEARESDERERIEFERBEAZSNBEE — LR (EEF,1966),
Willinams (1965)IN N BEBLRLESHEMRE MK RIS REREH R, $2F
ZHEYEHR AN ELESE,1966) AN LG S0 1 B E Sh % E X LB I, SRE MBS
M RBEXREAREREWENREHYEE, NOPREMNERDHBEHAMAEH
—EMER. BiEJLTHE/ B3 (Goryanskij, 1969 ,Biernat,1973,Bednarczyk and Biernat,
1978,Krause and Rowell,1975,Nazarov and Popov,1980,Holmer,1986; Holmer,1989 )
KA SHENB R YELBEE S, HEL, M INERE, EMER. MENH
MREAMEFHZE XL T BT LRSS EITES 5T R 20 R IKE 2 ot g i i B 5+
E7:

TG BN B RSN ZEFT AR RE, —REBBREN I, 5 —RERRK
FEA ., X —ER X PR TRRS M TR S W B2 RE AR ST R
(Inarticulata) , JRFHBEH 9% & Goryanskij fil Popov (1985,1986)4% 1 BB I TCEX & 18
18 9 JBE A2 3400 B A BB SR B4 1T b s e R, T B — NS AR AL A 3 AR T TR AL
T & W49 (Lingulata) . 3X > H1 4957 5 & B0 — 1 52 = 19 2 KB ST AB IR N5 B . Holmer
(1989 FEF ST Ho . T PG L BRBR BT T4 & M 1 1 i 2 S BF, #8232 T Goryanskij % AR 8%
BRI AL B M I I R S B ST — N L, (ELAHORE B R  H E DU I B 2 3h
i,

BEER BTG 8 & M 16 B S0 2 s M TR AR — R /DT 2mm, X IX BB R S H TR Ty
25 0 FELL SR AL A BRI IR 5 IR ARMRL, 2 T B AR A BEBR SR AL AR

EEEH AR R A EA S KHENATREET 77 ROGHREYD 1kg) . FIRE
BBRETREMENMERLA 2 440 N, Ko 44 PM5EER,
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FEBERE AR EDTAR T EYERREETF R R LERENEEQETR
FBE R, R B R R EF R T KB H SRR U R ML B R0, RER S
T B ST, R T DU B & i 5B TR, TR A R R R 7
WEE—HRRE LN R .

TR

%% TR M0 Y R S 4F  FE B IR A B i, DOR 2 BUBEBR R 80 & # Y B2
KiF. LIRS, R 104200 W RBERBWEREKE R, ALY HRR
(T ,1987), Jeppsson 5 (1985) A K Fh ke (Y BE R IE W XY 2T TR I RA R AR FE AR T - At
T T KRBT S5, SSI 22 B B (F 02 5 %6 (9 T B B RS WOU T2 R B BB SR 4 AL B AR OK
iR AU HBRBRBETTHE —E RMWEBEREN, TN Z BRI . H i N
BSERAG RN T N B, B T G Ve A, NTT AR T 2F TR 300 » S8 0k S 52 o X b SE 36 it AT 148 it
T ABRIR WA B RAER L7 R R KA 91%, BEBR A 700, BEBRES & 206, T
AT H 63%7K 530 % A SRR CF R REBR BRIZV A FE i B PR L P SRR 70k
BEER (99 Y6 BRI AL . A X4 EL I C 1) i (V8 VB IR YD RS A8 B R U it R 3RS 9 2F
BER I, T EFRANIAS TR R AES TR,

EHEIET R YR ER R R FRAT R A, A T Jeppsson % (1985) 3 Hi #y BL
BRI T A RAERE T RLITT 0 TR RAR A, [ i 3L T A SCHF R B R R TG
LEMBERBE S

F BRI Bk A B R i, RALFT AR B B ML A b A T HL A Tk B A &, 7
BIFX . ERRE TR IR ISR G A, < RSB 0 B BIRROR .

= BERR BT B M A 2 Zh 9 43 AR

XA LA REWEEENEREA—KENANE. ZHEE T EMBEET
1%‘{5&%:

KRER- FEOCHEBRREKEREEMBERE. RILK, REHME 3 B (Scl7—
Sc19).,

hAE A A R B R R A SRR B K R KR R R 2Y 10— 30cm , BRI K
BB 3—6em, BANSHE, SEEA. BY 29. 5m, L REREM 49 H(Sc20—Sc68) .

KEIA: KF LB -FEEREYBRRKE. SXRELRRUAEBEG. R
. HRERES 25 B (Sc69-—Sc93).,

HAREASKEHMAMELS P EERBOTRAMLA  BERLT 5 MBI EE
1) s Amorphognathus variabilis 5 , Eoplacognathus suecicus ¥ , Pygodus serrus %, Pygodus
anserinus %5 F Baltoniodus variabilis % , X 5 N FIEHH B M R ma , M A BT
BMER BT HER T E

HE R BB RSB RRY 9B 15 LA EAP B 2 247 B, K
HMATHAINT 2 193 B ddE 2).
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Torynelasma sinensis sp. nov. , Numericoma? spinosa, Scaphelasma hunanensis sp.
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Early and Middle Ordovician columnar section in Cili,Hunan

nov. , Bl &% Eoconulus sp. A TE4E A TR Amorphognathus variabilis FIE W HEG
— BT K H A T Pygodus anserinus FIEHIH . Myotreta crassa TER 4 E A 3
BRI, Torynelasma abnormi sp.nov. ,Myotreta aff. dalecarlica, Lingulella sp. , Rowellella
aff. margarita , VA & Eoconulus cuboides sp. nov. Hl Numericoma perplexa ¥ B4y 17 7 45 4
EH T EY Amorphognathus variabilis F IR H . Scaphelasma afflata sp. nov. TERE 4"
40 Amorphognathus viriabilis TR TR M H G —HELEF K HIMA T Pygodus
anserinus T W | , Hisingerella ciliensis sp. nov. s Ephippelasma minutum F Rowellella
distincta UK F X HINA FHY Pygodus anserinus T H|H .
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Distribution of phosphatic inarticulate brachiopods in samples
er,1956;Krause and Rowell,1975), JR 7 J¢ (Biernat, 1973 ;Nazarov and Popov,1980), i =
(Biernat,1973;Bednarczyk and Biernat,1978) , LA X B# 8 (Holmer,1986,198D¥HF LM . T
BRI T S M B 2 A R — R G LR B e AT H . SCh R E 15 R fe
6 4~ Hisingerella ciliensis, Torynelasma abnormi,T. sinensis,Scaphelasma hunanensis,S. af-
flata , Eoconulus cuboides, 32T Fl 2 4~ Rowellella aff. margarita 1 Myotreta aff. dalecarli-
ca s REM 2 4~ Lingulella sp. A Fl Eoconulus sp. A AXFE 5 TE P Rowellella distincta , My-
otreta crassa,Numericoma perplexa, Numericoma? spinosa #1 Ephippelasma minutum, 5~

F MR Rowellella distincta VASNERJE T BAR VUL, b 11/ ME B /D, & FEAE 0. 6—0. 4mm
], 6 4~F My R R IE R MR K, K FAE 1. 2—0. 6mm,
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Foi /2 3 W A 1 5B AP LA R AR AR T 4 BRI RIEIIULNR 2 LR . R Sy E
M HREEREHTR(EES,1966),

Holmer (1989)iA K BEER IR L4 G W& MBI E R EH M ESHE TR RS
YA, L EWR L. BB MET Z, B RS SR Y R AR
A R B FT BB PR, — o E T O ) i A &l TR T A K T 1 Y (Rowell ,1986) , &2 B
ABRR K EMENRENYRERKBE . HEMREVMUEEER THIRERY
Pk b VR BRI TR A 1 T 1 B 14 2 A (Holmer , 1989) .

O BRER B TC 8 5 T Y B S B 9 3 28

N RE BRI R TR MR AT B2 3T B H (Inarticulata) B H FE 0L H
(Lingulida) , 371, 1 B (Acrotretida) #1#4 J1 H (Paterinida) (Rowell ,1965) , Coryanskij 1
Popov (1985,1986)## X 3 4 H WAUFR B A BERR BT 521 09 TLEL I 2 28, 34X 3 M H IR
F AT &S A B 4 & FE D1 49 (Lingulata) .Holmer (1989) % J#, 7L I H (Acrotretida) 1 f
F B 01 #8 #} (Discinacea ) #1417 U1 # £l (Siphonotretacea) b F+ [ N H (Discinida) fl &
1 U1 H (Siphonotretita) .

%7€ Holmer (1989).Goryanskij #il Popov (1985,1986) & W, M 2shW I TEE 3 4
M B (Inarticulata) , FIE T4 (Lingulata) Fl H HH (Articulata) , T4 (Inarticulata)
135 5418 #8801 B (Craniida) , 2588 % Il B (Craniopsida) , =43 01 H (Trimerellida) , Jii fi
U1 H (Kutorginida) fl/NE 62 UL H (Obolellida) . & 14 (Lingulata) W 5 ANH . FE N
H (Lingulida) , #, L. 01 H (Acrotretida) , & Ul H (Discinida) , % i Il B (Siphonotretida) I
# 4 U1 H (Paterinida),

AR B 2R07 R, U A 12 N EHE T3 AL 1 H (Acrotretida), 3 18
J&FHE N H (Lingulida) ,

L IEEARE

AR SHENRERAESRIEREZHSHTHRALTHENYHESR
BERX-HGEEHE 3. XPEAR,HENEOT -

1. TI#F & (surmounting plate) : I EH ZHRR T L LT & GEE 3-6),

2. X4 (interridge) : IE E R BRYL G EH P L LW AT S (BR 1-6), L H (in-
tertrough) : 5 RS E L LA JEERE 3-11).

3. WZE% (interior pedicle tube) . $§Z5F, 76} 575 P9 #F 4 & i E R U IR G A 3-13),

4. #FZEE (exterior pedicle tube) . ¥R AN FEAEZZFLIF O 4L 1wy b T 5L IR (I &
3-9), B THREHEESR.

5. AR ZEHL (apical process) : 158 55 N B 7E 22 FL AT 7 5o 48 Jo &1 I K B 2 TG % R Ay 252
(BB N-10),

6. F 5 (median buttress) : HEH FRAUG S FRREEER 1-7).
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B D

WA MRECHAHENREDDNEEDE
Main structure of phoaphatic inarticulate brachiopods

A. Scaphelasma attlata sp. nov. B 74 HL (dorsal exterior view) X 60, B. Torynelasma sinensis sp. nov. W7 A
{dorsal interior view) X 404C. Myotreta crassa Coryanskij Bl 7 /5 ¥ (ventral posterior view) X 100; D. Torynelasma
simensis sp. nov. 7 XMW (ventral interior view) X 50,

1. & & (larval shell), 2. 4% & B (growth lamellae), 3. #t i (median groove ), 4, W {§ # & @ (dorsal
pseudointerarea ), 5. W £ 11 (dorsal cardinal muscle scar), 6. TR #I F & (surmounting plate),7. P HE# (median sep-
wm),8. ME A (pedicle foramen),9. #F LW (exterior pedicle tube), 10, Il £ 4 [ (ventral pseudointerarea),11. ¥ H
#I (intertrough), 12, 4 {& &8 (growth line), 13. J 2% % (interior pedicle tube), 14. I 3= {1 M (ventral cardinal muscle
scar), 15. J5 1l (posterior wall),

75 JR Rl

FRMEH Class Lingulata Goryanskij et Popov,1985
&M E Order Lingulida Waagen 1885
ER N #BF Superfamily Lingulacea Menke, 1828
E#HN#F Family Obolidea King.1846

NEF NI Subfamily Lingulellinae Schuchert, 1893

IWEFNM Genus Lingulla Salter, 1866
WMF Lingulella davisit M'Coy, 1851
WIE WEE%1966,81 7).
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INETGIVCREM) Lingulella sp.
ERI.ED

#iE AR AERYBEEH. RTEFE, WY, 5 0. 11mm, KK F 0. 15mm,
TN PR 3 XMIUR, RERAEKL.
B Hi4FE4A.

TR/RIIB Genus Rowellella Wright, 1963
BT  Rowellella minutum Wright,1963
WE b EXNN, BEUKFE, B/MYIGR% . BERNERTREUE, M
Mg, SERMERTHEEA . ERETHERR, SR GHTARUHELZ.
H{ B,

TGHETZ BRI Rowellella distincta Bednarczyk et Biernat, 1978
(BT, 2—4)
1978 Rowellella distinct Bednarczyk et Biernat,p. 302,pl. 17,figs. 1—2.

BIE SUDJE.EBRR. EREEEFEHNERE.

#E CRIAMTATEEHEHR. 52/ KK TIEGEH 0. 58mm) , WHE . T T H 2
FRAR o SEPTRTIAZNE . B 55 W PRARIRHEEE , PR ME —X 2k ARAUR (AR 1, &
. EREKERIENERKRE, FEAERE.

Bt KHMA.

E%FZRIRIGEREM) Rowellella aff. margarita Krause et Rowell , 1975
(ER1,H 5,6)
Aff,1975 Rowellella margarita Krause et Rowell,p. 24,pl. 3,figs. 8—15.

fE  SEAE TR I U AR RTHEI . KK TR, W . T,
BRATHRE R ARIR@ER .8 6. REREMREERE, GERAER
.

B 44,

3L3LIL B Order Acrotretida Kuhn,1949
ZL3LMNIFH Suborder Acrotretidina Kuhn, 1949
FLILNABFL Superfamily Acrotretacea Schuchert,1893
FL3L01% Family Acrotretidea Schuchert,1893
FLILMIEFE Subfmaily Acrotretinae Schuchert,1893
INEFERTIM Genus Hisingerella Henningsmoen , 1948
WX Hisingerella nitens (Hisinger,1837)
WE E7RK. RESHETR. THESAE, R +2HBENXES BN TREEL
BARHFHT. BRF-IREHRE BEAERETFRT, PURERESES RN MK
(proparea) , B —Xt & EHURFM —MER = AT PR
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B R,

ZF/NFEXW N Hisingerella cilliensis sp. nov.
(BT .- 7—1D

BE BRR-—KMAKNIIEE THREHR. TRPER, PHEENR.

fid STIEEE, KAREN 95% . BERTREE B, BB AL TR MNE R
EHM . BAATHEEHBER L E 1O, NEEERREEMH. FRRESEKYE
FEH) 302, ERFLTM 38, PR FAIXEMEMR 1 B D, B W& EIUR, FERG
M) P RETTTE MM RARARAR . T ANERKLE.

tb AFE5#ImMA H. ? unguicula Holmer, 1989 BAH{L, K B ZE T B EHE A, &
Fe, PRBR G, AR 2R

EBfr KHEHIMNA.

EE® (mm)
sE#R MIdEFE  Subfamily Torynelasmatinae Rowell , 1965 ¥igg % W L HL/W
#AR 1B Genus Torynelasma Cooper,1956 D 1o 1 95%
WXHp  Torynelasma toryniferum Cooper,1956 2049 DI 0.4 0.12 30%
BE HEPERLEE AN TENHERSES, 3k 8 7PDM 017 0.25
PREAR L. R, TS A, DS 0.37 0.1

B REWLEEEHL.

hEREARI Torynelasma sinensis sp. nov.

(BT, 5—8)

BIE BHRBRSSAALTEIH . REAEE
ZAK ER.AXEE  BEAENRE —REEM—
MEEWRFEEIRE, BEPRERS, THTEM,
fiE REKAYREN 8%, BRE®AMT
FEIMZ AT, SAZIH 80% ., BERE A 5 AT =R

B & (mm)

¥in5 % W L H L/WH/W

D 1 0.850.12 8%

2042 DI 0.55 0.07 13%
THLR—EEHREE . D, T ERIER (PL.I:5 DM 0.2 0.3 150%
MZEEERL,E L., BAEEE FE—WREETH DS 0.51 0.5

NI L P 8). BAMBY ., BEEATE —
B RARE 13%, T BT 60%. FUZ g v L O8O 82%80%
AL ETXFE IEM. PRRETR, TEFEME.,
BEIRAE . KERH 150%. B AEREZ.

tbE HBETWEBES 3 F T. toryniferum Cooper,1956,T. papillosum Krause et Row-
ell,1975,7 . suecicurn Holmer ,1989 , &% 5 T. toryniterum FEEZRETFEEZMETEHREL

«~ BRHEEBXNFSELN : W=BKREE . L=BAKE . H=8BAEE . D=¥%.DI=¥&4W.DM=%EM
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HRSENTREN 0%, HEEIRURKFR. 5 T. suecicum X FIEFEEFKE

FTRU Y EREREN 45%, AXEE , HEIRMEKRTR. 5T. papillosum H1£R
R, EEERPHMM, TET& LAY, EMIURKRIEHES.

' Bfr H4EAEKRHNA.

REREIR 2  Torynelasma? abnormi sp. nov.
BRI ,EH1—4)

WiE =%. BRE EREEEREN, BNZE
. WREAAE, BN AT, B e
Fﬁﬁ%ﬁﬁtﬂ%ﬁﬁo THREEHREKRZ. ens = w L H Lwaw

HE THRKARREN K. BAEEREM
59% . IR & T B W BT s T, T A N
EE EEREE LA -STH XN EBIE., FF
MLEHE.-BRAER.G7REN 705, PR
ERIC T SN NN e —
BIANER LB 2D, SENRET BMHE pro .o o 01 &78 065804 59%
K&,

WX AFAERE Torynelasma Hy S BIFHALE,
BIETEF& , ENZEHEEFIERES T. sinensis RAEL. BHEGHHHHEBTF To-
rynelasma,

B Hhi4E4A.

D 1 1.25 1 80%

2045 DI 0.88 0.12 14%

(PL.T :2) DM 0.25 0.3

DS 0.75 0.5

845 V1 Ft Subfamily Ephippelasmatinae
) Rowell, 1965
MILINE Genus Myotreta
Goryanskij, 1969
WX Myorreta crassa Goryanskij, 1969
WIE o BRRKEE, ATHEE. 98 FRomw
MEBAT R, GHARMOE, B EIER. X 55 3 w L H Lwiw

., M KmHE. : D 0.45 0.4 89%
BH BB it h R 20 DI 0.2 0.1
(PL I :11> DM 0.09 0.18
LY ETRA Myotreta crassa Goryanskij, 1969 DS 0.19 0.2
(ERR T, & 9—11;Em T, &8 1D 2032

0, 0,
1973 Myotreta crassa Goryanskij, Biernat, p. 81,pl. 13, figs. 1—9, pl. (PL I :D Vo 0.45 0.4 0.4 89% 89%

14,figs,6,7;pl. 15,figs. 1—5.

1978 Myotreta crassa Goryanskij,Bednarczyk et Biernat,p. 306,pl. 20,figs. 4,7,8.
HE TN EEERNSIY . RME.REE /N (ER L, E 1b) . BT N5
B, BRI 89% .. MAIRERTMER R/IZEE (EM I, E 1la). BRESHM
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W, A EH. BNLHHMERL, NZEZEE. MM BEAEK . FHEET. TR/,
:J:‘J’:L'Eq:‘%ﬁo MM PRI =AF, PEEPRRWITH LR -3 =R (BT, E
. HEMIURAT . FHERE. THAVHNEREK.
l:l:!F"' Biernat (1973)# Bednarczyk 1 Biernat (1978) AR a9 f& 5y,
Bfr #h4-F4A.

IEARABALIL I (4BLLFH)  Myotreta aff. dalecarlica Holmer ,1989
(EhR I, B 3—6)
Aff. 1989 Myotreta dalecarlica Holmer,p. 114,figs. 80,81C—F, 85.

HE FREKEENSSY . BERRREN 3% . BEAHE FH, CXEN, 7L KMHE.
BFERMMN.BEEGEE, KEEW 15%,FHAETH., FPRRDE=AE, LFxTH. &
FHURRME ., SRR EE—B EAMsha%g. s ER/AGTAER L, E 3. FifihE
Kk,

bR AR IRA S FE ) Myotreta dalecarlica Holmer,1989 R A4l , X B 7EF
JEEWH PR R, TR R, BREGHK.

B Hi4E4A. S ()

% g # W L H L/WH/W

ZENM Genus Numericoma Popov,1980

. . D 0.4 0.34 85%
1#ExXH  Numericoma ornata Popov, 1980 (in °
2061 DI 0.2 0.03 15%

Nazarov and Popov,1980)
B MAEESEER, T ZE 4, % H 19
BOEHANEE. BEERATEE FREFM DS %0500

W, HEEA B S TR e A T Je B R 5F BLI : 5 V 0.33 0.28 0.15 85% 45%
Bt FLBLFgHH (Arenigian) F L F it :

(PL. U :4) DM 0.09 0.12

#|ZED Numericoma? spinosa (Biernat),1973
(EmR T, E8—11)
1973 Ephippelasma spinosum Biernat,p. 96,pls. 23,24,figs. 9, 26.
Non 1975 Ephippelasma spinosum Biernat,Krause et Rowell,p. 61,pl. 8,figs. 7—22;pl. 10,figs. 1—4,7,8;pl. 11,fig. 2.
Non 1978 Ephippelasma spinosum Biernat,Bednarczyk et Biernat,p. 309,pl. 21,figs. 1—13.
1989 Numericoma? spinosa (Biernat) ,Holmer,p. 127,Figs. 33,89,90,93.

WE ERYERM 2%, WEMNESEam  ERom
. BgesEERE. TMEHMAM.XEWAHE, L ®EdS % W L H L/WH/W

ShEE,ARNZEE ., BRTPEMY . BRESEENK, y036 D 0.65 058 89%
KEFH 3600, FIHFMHE, BT FRRBOEF X, 5 5 ,g DL 28 01 36%

e AR AT 7 RS T B A, 5 M B iR, PR DS 0.18 0. 28
WETE, T AERZK. 2091 V. 0.53 0.5 0.53 94% 100%

(Pl. B :10)

1138 Holmer (1989)¥ M M B IS A\ Numeri-
coma J& , NFRIE LB FHAEZXANBE RIS A 2 F. Krause A Rowell (1973) P4 & Bednar-
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czyk 1 Biernat (1978)$# 1R Ephippelasma spinosum SRR EAZRBE K, ATENT
HREARET T R B E IR HH .
Bfi #4EAZKHINA,

YLt LZE 0  Numericoma perplexa Holmer, 1989

(ERT,ED
1989 Numericoma perplexa Holmer,p. 24,Figs. 29,30: A—B,87.88,93.

AR FEAOKEREHN71% . EEERER 7% BEEHE T MERM, B —FEERY
EE., BN PREREEEREZSHH R IENERE,

i AXNAKB—HHHA RS, NEHE  E#mm)
BEARE ENPRER LR AENES Nunerico-  #ige % W L H L/WH/W
ma perplexa Holmer 1RA8L, K & HH.FF. 2033

B #4E4A. (PLE:7

V 0.7 0.5 0.68 71% 97%

4R 018 Genas Ephippelasma Cooper,1956
BWXFh  Ephippelasma minutum Cooper,1956
BIE HMESESR, THEZEAMAE, RXERMANZEE. RPN H+
R, o RR AR b L, e TR B R B
B FEHE PR,

‘ INgR¥R Il Ephippelasma minutum Cooper,1956
(BN, 1—5)
1956 Ephippelasma minutum Cooper.p. 216,pl. 17A,figs. 1—14.
1989 Ephippelasma minutum CooperHolmer,p. 131,Figs. 32,78:D—E,91.,92,93.

Rk SN R KT R TE 8300, RIS T IR E A, = %Fé’a 91% , 3R
f8 72 /5 T3, BT . )CFL(’JTHEE,:_?L/J\ Hresh g, e, BREEHY
KREFR 16%, BRI 50% .. TR, BTALAFEARPMIXEFR, B 4 A4, R ZERTT
[F] P S M B R 3R . B EFRAUR B . SeMfi M AR 2K
Bf KHMA.

JE B (mm)
JeAR M AEF}  Subfamily Scaphelasmtinae Hige® # W L H L/WH/W
Rowell , 1965 D 0.5 0.42 82%
Jt#R 1/ Cenus Scaphelasma 2031 DL 0.25 0.04 16%
Cooper, 1956 ' Ly DS 0.19 0.2
WXFh  Scaphelasma septatum Cooper,1956 9477

V 0.48 0.4 0.43 83% 90%

BIE MEATE,BESEiR, KEHEHg, LLV:5
ZAKWEKE. EEERNETIER, ZLAEA
B —-BRAE. &5 R, SRS, FRARE . AS R A RME, RRNAE—WET EIKE.
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T HEREGHERE.

i  Scaphelasma Cooper, 1956 55 Rhysotreta Cooper, 1956 WiJg I Z | A H &,
Krause fil Rowell (1975)1A\N Rhysotreta B EEFREZWAKE, B BESHHEM K —L,
et L, B EJURERAIMA T .

B B RBGHEE E MR,

EAEE Rl Scaphelasma hunanensis sp. nov.
(E Y, 6—~10)

BIE ERERLMLTFENS. BEEYREN—F ZAKER , XEHHE. B
TR '

HE FTRAREW Y. M EREKMI(ERN,E 8b). B AR R EE,
EREN 4%, BEGHEEN, LEWRE , ZALXAMEEE (BB NV, & 8a), EEfLETR—
M. RN THMEEREEFRMERN,E 10, R, w R EF e . BEem|
MR TR 225, PSRN BE . R, AL F AR, PR K ARKHN —F. B E
MUERE. iERERXEEERBSERA.

Ee &2 Scaphelasma hunanensis 5 S. mica BB (mm)

Popov,1975 1RAHML, FE X FIFET S. mica BT ®igE2 = W L H L/WH/W

KA, FRH PR, D 0.8 0.65 81%
Bfr fHH4-EAZKHMARE. (p12(1)v71- & DL 045 01 22%
. DS 0.4 0.3
B AHKARIN  Scaphelasma afflata sp. nov. 2068

V 0.88 0.7 0.4 82% 479
(EMR VB 1—6) (PLLN :7) b 4T

WIE ERWEE.ZE&H. BRXEHEK
XN ERE. BEIRHER, PREATRERERR. BE—BREBR.

B TREREM 72%. ERAREER, RS ST H5HEIT, TR AR RN 38%,
FRBE SR, X EWRE (AR VB 5, ZF /) EBE . AT REE R . TR
MLEEBAMEFER. BEEGERE2EMN 26%, PRART B AL LERE RV, H
2, B AFRE 0% . BEIERE, VLR . RRERTEERBSEKL BE
—BERKERRE, A%,

Lk T 5 Scaphelasma bukowkense Bednar- E&(mm)
czyk et Biernat,1978 RAM{L, KA EF/EEHEWTHE ®E% % W L H L/WH/W

KRN BREEHEK, HEIHE/D, D 1 0.7 70%
Bfr #4EATEZEXHENA. 2071 DI 0.4 0.1 25%
(PLV :2) DM 0.2 0.2
#4401 Ft Family Eoconulidaec Rowell, 1965 DS 0.4 0.3
WM Genus Eocorulus Cooper,1956 2075

9 0
(PL V :6) V 1.06 0.8 0.4 75% 38%

WXfh  Eoconulus rectangulatus Cooper,1956 .
B LI HFEREE. BRBRESEAHE HEVNREEELEERKR. B
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NI, R— KB R EIUR. A AR ERE.
B BEXHEERBL.

Hta4k ]l  Eoconulus cuboides sp. nov.
(R VB 7—12)
BIE ZREREEAMTHRE. EEEENE REMNLAF. E2d, THIRKE.
BiE REFE.BKAIZTEMN 4K, BROEEREER, ARERENGEREX
68%, YA HNBEREN 45% . EREHEFMOAFHYEERERV,E 100, BRESH
R, ZILEFEHTE. FRNESHRKNEEIRE EZALRAEER—RE. B3
ML AR AN AT, FRFTRM 5% AR LENE. THATLPRER, B—X#
KMEEIE., RRAMEEKL,
b8 Eoconulus B AR EE L, WRHISH
ML EEERRTRAME., BERNENESE  Fi#omm
FEOEX Y. AMAHEMEERHRIEEN T SR, #2% % W L H L/WHW

Bfr H4E4A. 2055 D 0.55 0.45 0.25 82% 45%
(PLV :9 DM 0.15 0.2
N (GREF A)  Eoconulus sp. A _ 2075

V 0.58 0.5 0.4 86% 84%
CEE VL 1) (L V ¢ 12) P

1989 Eoconulus sp. nov.a? Holmer,Fig. 105: A—B.

BE FEIZERN102% . HEREER, 57
BB 61% SR E— TR EAUE. AakEE  ERmo
BAWELMEMTRRR, SR IEKL., 7k #es % W 'L H L/WH/W
Z{Fj‘ 2058

o V 0.82 0.87 0.5 102% 61%

Bfr $H4EATKEINA. (PL V : 13)

£ & X ®
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ORDOVICIAN PHOSPHATIC INARTICULATE BRACHIOPODS
FROM CILI,HUNAN

Zhang Jian-hua
(Department of Earth Sciences, Nanjing University, Nanjing 210093)

Key words: phosphatic inarticulate brachiopods,Ordovician,Hunan
Summary
This paper reports for the first time phosphatic inarticulate brachiopods from Early

and Middle Ordovician in the Cili County, Hunan, where the Early Ordovician Kuniutan

Formation and the Middle Ordovician Datianba Formation are fully developed. The former
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is about 29. 5m in thickness,consisting of reddish calcareous wackestone interbedded with
nodular calcareous mudstone,and containing the conodont zonal fossils Amorphognathus
variabilis Sergeeva and Eoplacognathus suecicus Bergstrom,while the latter is over 4. 5m,
composed of reddish to grey biocalcarenites,and yielding the conodont zonal fossils Pygo-
dus serrus (Hadding) , Pygodus anserinus Lamont et Lindstrém,and Baltoniodus variabilis
Bergstrém (Text-fig. 1). The samples (about 1 kg) were taken at close intervals (about
0.5m) from the Cili Section,Hunan,with 77 of them dissolved in 7% acetic acid,using the
method proposed by Jeppsson et al. (1985). Approximately 2 396 dorsal and ventral
valves, and 44 complete valves were picked out from the residue (Text-fig. 2), with 15
species (including 6 new species) of phosphatic inarticulate brachiopods assigned to the

known genera and described in the paper.

DESCRIPTION OF NEW SPECIES
Genus Hisingerells Henningsmoen , 1948
Hisingerella ciliensis sp. nov.
(PL. T ,figs. 7—11)

Description ; Valves approximately circular in outline, 0. 95 times as long as wide. Ven-
tral valve usually damaged,with a maximum height at umbo. Posteior surface of ventral
valve procline and slightly concave in outline in lateral profile. Ventral interior with a dis-
tinct apical process (Pl. 1 ,fig. 10). Exterior pedicle tube short,not continuing to interior.
Dorsal valve flattened in lateral profile,with a pseudointerarea,0. 30 times as long as wide
and occupying about 38% the total width. Median groove well-developed;propareas ortho-
cline (Pl. 1 ,fig. 7b). Dorsal cardinal muscle scars slightly raised. Median septum very
low ,while median buttress robust. Valves ornamented with growth lines.

Comparison : The new species is similar to Hisingerella? unguicula Holmer,1989,but
the latter differs in having a low ventral valve,a convex dorsal valve,and a long medina
septum with a single upper septal rod.

Occurrence ; Datianba Formation,Cili,Hunan.

Genus Torynelasma Cooper, 1956
Torynelasma sinensis sp. nov.
(PL. T ,figs. 5—8)

Description ; Valve about 0. 85 times as long as wide. Ventral valve approximately 0. 8
times as high as wids,with the highest point somewhat anterior to the umbo. Ventral pseu-
dointerarea wide ,rectangular in posterior view,and procline to catacline in lateral profile,
with an interridge (Pl. I ,fig. 6). Pedicle foramen small,continuing internally as a pedicle
tube. Ventral interior with traces left over by a pair of cardinal muscle scars on posterior

wall (Pl. T ,fig. 8). Dorsal valve convex in lateral profile. Pseudointerarea well-developed,
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0. 13 times as long as wide,occupying about 60% the total width. Median groove triangu-
lar ; propareas wide and anacline. Median septum high and long. Surmounting plate con-
cave. Dorsal cardinal muscle scars slightly raised, 1. 5 times as long as wide. Valves orna-
mented with growth lines.

Comparison ;: Three species have been assigned to Torynelasm. In T. toryniferum Coop-
er,1956,the dorsal valve has a long pseudointerarea, which is 0.7 times as long as wide,
and the dorsal cardinal muscle scars are wider than long;in 7. suecicurn Holmer 1989, the
valves are about 0. 75 times as long as wide,the ventral valve is about 0. 45 times as high
as wide and lacks an interridge,and the dorsal cardinal muscle scars are wider than long,
while in T. papillasum Krause et Rowell (1975),the dorsal valve is flattened to slightly
convex ,the surmounting plate has a ridge,and dorsal cardinal muscle scars are as wide as
long.

Occurrence ;: Kuniutan and Datianba Formations,Cili,Hunan.

Torynelasma? abnormi sp. nov.
(PL. T ,figs. 1—4)

Description ; Valve approximately 0. 8 times as long as wide. Ventral valve about 0. 59
times as high as wide ; pseudointerarea wide,procline to catacline in lateral profile. Ventral
interior with a pedicle tube and a pair of cardinal muscle scars on posterior wall (PI. T,
fig. 4). Dorsal valve convex in lateral profile,with posterior margin straight;pseudointer-
area well-developed ,occupying about 70% the total width. Median septum high,with a sin-
gle upper septal rod and several spines on the anterior slope,but devoid of a surmounting
plate (Pl. I ,fig. 2). Dorsal cardinal muscle scars well-developed. Valves ornamented with
growth lines.

Discussion : Torynelasma abnormi is not a typical member of the genus due to the medi-
an septum without a surmounting plate. It is similar to 7. sinensis sp. nov. in other fea-
tures, both probably being gonochorism of the same species.

Occurrence ; Kuniutan Formation,Cili,Hunan.

Genus Scaphelasma Cooper,1956
Scaphelasma hunanensis sp. nov.
(PL. NV ,figs. 6—10)
Description ;: Valves about 0. 81 times as long as wide. Larval shell with large pits (Pl.
I ,fig. 8b). Ventral valve widely conical,0. 47 times as high as wide. Pseudointerarea pro-
cline,with a distinct intertrough (Pl. IV ,fig. 7). Pedicle foramen oval (Pl. ¥V ,fig. 8a). From
anterior to apex,a short groove extending to anterior margin of foramen. Apical process ei-
ther wide or ridge-like. Dorsal valve slightly convex. Umbo strongly convex and recurved

in lateral profile. Dorsal pseudointerarea about 0. 22 times as long as wide. Median groove
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slightly concave,median septum robust,located at arterior of the valve,occupying half of
the total length. Dorsal cardinal muscle scars well-developed. Valves ornamented with
growth lamellae and growth lines.

Comparison : This new species is similar to S. mica Popov,1975,but the latter differs
mianly in having a low dorsal median septum and a wide valve.

Occurrence ; Kuniutan and Datianba Formations ,Cili,Hunan.

Scaphelasma afflata sp. nov.
(PL V .figs. 1—6)

Description ; Valve about 0. 72 times as long as wide. Ventral valve widely conical,
about 0. 38 times as high as wide,with a maximum height at front of larval shell. Pseudoin-
terarea procline. Intertrough well-developed (Pl. V ,fig. 5). Pedicle foramen minute and
round. Apical process ridge-like. Dorsal valve convex. Umbo strongly convex and recurved
in lateral profile. Dorsal pseudointerarea 1/4 as long as wide. Median septum with a single
upper septa rod (Pl. V ,fig. 2),occupying 2/5 the total length. Cardinal muscle scars well-
developed .semicircular. Valves ornamented with growth lamellae and growth lines.

Comparison: The new species is similar to Scaphelasma bukowkense Bednarczyk et
Biernat,1978,but the latter differs in having a long dorsal pseudointerarea,small cardinal
muscle scars and long valves.

Occurrence : Upper part of Kuniutan Formation,and Datianba Formation,Cili, Hunan.

Genus Eoconulus Cooper,1956
FEoconulus cuboides sp. nov,
(PL. V ,figs. 7—12)

Description ; Valves rectangular,about 0. 84 times as long as wide. Ventral valve thick
and 0. 45—0. 68 times as high as wids,with a flattened or completely irregular attachment
scar (PL. V ,fig. 10). Pedicle foramen usually closed. Ventral cardinal muscle scars well-
developed and raised. Dorsal valve regularly to irregularly conical ,about 0. 45 times as high
as wide. Larval shell near posterior margin. Dorsal interior with a pair of well-developed
and raised cardinal muscle scars but lacking a median septum. Valves ornamented with ir-
regular growth lines.

Discussion; The new genus is very complicated in taxonomy. The outline and convexi-
ty of its both valves depend almost entirely on the configuration of the substrate. When the
ventral valve is not thickened, it is similar to the dorsal valve. The valves of the new
species are thinner than those of other species.

Occurrence : Kuniutan Formation,Cili,Hunan.
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1. Lingulella sp.
PIBL, X 100; 4% -8 A, RE T : Sc48, B 512082,
2—4. Rowellella distincta Bednarczyk et Biernat,1978
2. S, X60; KEMA, RES :Sc77, FiL 59458, 3. BN, X60; KAMA, REF:Sc77, %185 : 9459,
4. M, X67; KREAMNA, RES :Sc77, %25 : 2084,
5,6. Rowellella aff. margarita Krause et Rowell,1975
5. ML, X 60 45 - TE A, REE . Sc57, 810512078, 6. FFRAM, X50; 55 4-EH , RE T :Sc57. B il 5 : 2080,
7—11. Hisingerella ciliensis sp. nov.
7a. 3 3, Holotype, X 505 K H MM, RES :Sc77,i05:2049, 7b. 7a HERHL K, X 100; 07 k. 8. HFRAM, X
505K M4, REE . Sc77, %10 5:9473, 9. HWHRIM, X60: KHEIMA, FHEE.Sc77, %105 .2051, 10. HETHM,
Paratype, X 80; 5 A4, B & B .Sc77, Big 52048, 11. MM, X 60; KA, RE S . Sc77, Bid 52096,

E R 1

1—A4. Torynelasma? abnormi sp. nov.
1. =S, X505 8544 CREE ,Sc37 BB 52047, 2a. HHE A, Holotype, X 50; 454+ 4H , R B 5 :Sc36, 8
JEE.2045, 2b. WRENMM, x50;07 L. 3. WREM. X604 HEA, REE Sc36, %L 52095, 4. HRAM.
Paratype, X 6044 HMH , REF :Sc36, il 5:2046.

5—8. Torvnelasma sinensis sp. nov,
5. 5% L, Holotype , X 50; 41820 , R4 5 :Sc60, %105 : 2042, 6. B F WAL, X 50, 44 FEH, REE :Sc45. 8%
S0E.2034, 7. RSN, X 50, 44, R &S Sc36, 81052043, 8. BFTAI, Paratype, X 50, f4F R R &
B :Sc57, BitF 2041,

9—11. Myotreta crassa Goryanskij, 1969
9. ERMM. X100;%4EHA ., REE Sc56, 8125 :2037, 10. HFIML. X 100; 4 EHA . RES . Sc61, FHig 5
2035, 11. B A, X 100454/ 4, RES :Sc67, ¥id 5 :2036.

B I
1.Mjyotreta crassa Goryanskij, 1969
la. B EE, X 100:1b. 1a H155 REBHF, X 800 4% - H A, RE S :Sc53, %L H 2032,
3—6. Myotreta aff. dalecarlica Holmer,1989
3. AN, X 120; 5 A E Y, R £ 5 Sc49, HIR 52060, 4. FWFRAM. X 12045 FEA, RES S48, Bid 5
2061, 5. REEEH, X 16044 HA , KBS :Sc58. %905 :2062. 6. FFRIM, X 120 FF 4B A, KR L5 :Sc56,. 8
i85 .2050.
7. Numericoma perplexa Holmer,1989
Ta. SSEEFEMAL , 52 B MR AT R PP . X 60;7b. 7a REHA, X 200544 4-E4H , RE 5 :Sc53, HiL5:2033.
8—11. Numericoina? spinosa (Biernat),1973
8a. PG M. X 80;8b. 8a AL 4% - 1H M, R4S, Sc28, FiE5: 2039, 9. HRAME, X 100; 4 WA, KES .
Sc29, %08 2038, 10a. AT, X 100;10b. 10a S5 . X 10045 4HE 4, RS :Sc29, Hit 52091, 11. BFAW
B, X 80; 4% 4-EAH , REF :Sc28, BiIL5:2094,
ElRR v
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1—5. Ephippelasma minutum Cooper,1956
la. FFZ M. X 100;1b. la PRER, X 260; KEINA  REF:Sc77. %105 :2031. 2. HFRIM, X160, KHINE, R
5 ,Sc77, BB 9476, 4. S, X 100; K HIMH , BB S .Sc77, BiT 22090, 5. WM, X 100; K HINLA,
REF.Sc77, BT 59477,

6—10. Scaphelasma hunanensis sp. nov.
6. 7 W .Holotype, X 80; Hi 4 4H , R 45 :Scd6, HiC 52071, 7. EREHM, Paratype, X 80; F - A . RE
B ,Sc37, BifE 2068, 8a. HEEFT ML, X 80;8b. 8a 4 FEMAK . X 870 4 -4, R A 5. Sc36, Bl E 2066, 9.
I X 80,4 A , R4S Sc38, B E 2070, 10. AN, X 80,454 4, R B 5 . Sc37, %D, 2069,

BRR v

1—86. Scaphelasma afflata sp. nov.
1 EFIM, X 605 KAMA , RES :Sc69, HiL 5 2073, 2. B 52 M, Holotype, X 60; K HI I A , KBS :Sc69, i
2074, 3. BRI, X 160; KHIMA, RES.Sc69, BT S.2102, 4. BFEI, X60; KHMMA, R&E S :Sc69, %
852072, 5. TR, X60; KAMA, REF . Sc69, %105 :9423. 6. 5T BT MM, Paratype , X 80; K FHIMA, R
$£5:Sc69, %25 .2075.

7—12. Eoconulus cuboides sp. nov.
7. FEEF S ML, Paratype, X 100; 5 42 20, R4 5 :Sc38. Hir 5 .2054, 8 WM, X 80; 46 A1 A, REE .
Sc37,BinE 2052, 9. %5 Py, Holotype, X 100; 4 AR , A2 . Sc38, B i B 2055, 10. WS, X 603444
A, RHEE . Sc38, BHin 59430, 11.TE?%E&H%,><100;4’54’4‘@%,5‘%%%:&38,&*&’%:2056,, 12. B AL, X 80;
A, RES . Sc38, Bid B . 2057,

13. Eoconulus sp. A
TR, X605 Fh 4 RA, RE 5 :Sc58, %id 5. 2058,



SKEREE . W7 &R M0 R AR I R A I R 28

Ordovician Phosphatic Inarticulate Brachiopods from Cili, Hunan




SRR 4R . I R A A U Mg 0 B R T T B M E B R

Ordovician Phosphatic Inarticulate Brachiopods from Cili, Hunan




SKERAE . BIREARNLHRALRSHERNRER

Ordovician Phosphatic Inarticulate Brachiopods from Cili, Hunan

HoSiie3 o
1b




JeTRAE . M EE AR TR 70 TR R o A0 B O f Y B R S

Ordovician Phosphatic Inarticulate Brachiopods from Cili, Hunan
o T v R A




SREtAE . W AR RRORR RS ENBES

Ordovician Phaosphatic Inarticulate Brachiopods from Cili, Hunan




