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Proceratopyge (Lopnorites) cluhsiensis Lu G

Proceraropyge sp.

Pseudagnostus sp.

Maladioides (85 Changshania) sp.

TEUBF 1) B SIE T, 9 35 T S 4 (1949, 107—108 BY), W BLSF S0 B F AN JORAE, B
YR B SRR, BRI R ET ks B HALKE . R
E R AL A R, THEER L3 E, B a ITE KB AR, SHERKE
BT, REllhm B R, Heh— BRI, MR 1500 5k B Iy (8) AR
g ok, BERH S TIE IR B, TE IO S B IR B 5 (4) JLBRAC I, $5E
T 5 R RO 1 O LIRS, Bk BRI, (A SVA TR B AR A TE, JLIE5 400
—500 3¢, DL I4%%0HuJE 2 AT ZEBLER 1 38 ARG SR 0 — 2%, SR — A 1924 4
X B SRy R R, R BT R S, B ABA TS WG, —H T2 —
“ ofs [ 1 L T B R MR TR — IR 2SR ERE A R B, A — B TEA R
T X — RIS M BT 3 £ S I, R BB AR PR BT DRI 1 IR
B, IBE M= R,

Lopnorites Byt RAE IR AR S0 LERRAB I, L= /7T PLAE 8IS R 5
IR IR BT R R RS, X — S BB EL, A ES T i AR P R AR
BRI, e RS B X M S AR S H T B RA R X, W
F i REE A A B I R B, B PR B TR A 2SR s B b (B 1Rl A
) K14 i B L s B 5 SR A O MR AL, [R M AE AR 3 A T AR R BB AL T SF, HENERS

* 19564 4 B 3 HIKE
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e SRR T S R A B B IR A v R e I R T o AR AR P AL s B S WO T

5045 3 L R SACR S R T DU AR — AN EEL Olenus 522y K VG
IR, 5—/RLL Dikellocephalidae 74-=0 MG HMRTFE 31t BE K, X—
HRE IR B RS A 23 BT K BR, S5 TE 1963 £M0FR3CE GV E 3R 32
4%, 3 Hll, 190—193 F) WITHX M Nl iR X EE B, FR2LrR B 423 Br BB R Mt
SHEAE, SR XA S B U E A 5 I R R, AR AR, SRR BRI
A0 B BAT RTETE DO B R 3h 4 ET, Bldm. RINSE R ST Ry Loprorites, Di-
cevaropyge, Hedinaspis, Westergardites, Acroceplhalina &, FiuRiEWy Olenus FiimEt,
R LA MR BBy Proceratopyge, Loprorites D R LN L 1 28 3
$2 Eugonocare Stage R Glypragnostus Stage (5 Proceratopyge, Charchagia %)Wy

i, BEEALM EINFE R B IR . 25T R B RndL 78 1 AL
PIEEST AW R, A E N =R L R = B B BB R L 30,
— SRR 7R A L SRR M Ry o e PR R, BRI IR A A e R —
REH, R A (Yangtze Geobasin), 7EX/ARZHAYEBERS, HARBLE,
W TL. Hedinaspis-Charchagia—Proceratopyge FHiIEahh OO R SR AE
U TEA L B4, MR BEEE, W B M AL By Drepanura-Changshania
S, 5L M, S BT AR B oh I B AR A S B B SE M S RS
B “EMMER", EYRAAEE, RIEALE—AERIRHN “aEL", BIMEEL %k
FRie.

RV M AR X FE TR 3l i X i) 5% R T, U DM, FL 42 3 57 B A5 e
FrlbSEm IR BB £ fobHEt, A 1952 4 J. L. Wilson (1952, 103 B) #—#i3CER
EiZURAS, KERIHHS Texas B ERR-BUBRRGRERES M (FE BT
KEFEFHWX) WiEAE, BEMENERESHSGAHERE X, X—M3mia
RS, — AR E TR, Z—8a R e B F EENRA T AR ENEREHE
B, SLEREALT o BB “Woods Hollow HE" BTEH. XN SIHFEAEETELE=
B RSB, KLU RGP B AR T A B R, TS RS AR S5 )
P BERY L RECH B, # Wilson KBYEM, RIEH IR ATHEE R-B W id Ole-
nidian ST EERSER Andean 1 Ouchita Ry #A A AL 75 AT, Fh1m AFE 73T 1)
E#% Appalachian 3tfliZIk Acadia Rk, FXA=0FmBEE—MABEERFHLER
BHEA S, e a MBS, Wby Cedaria 5 (RESHREBILET
L Dlackwelderia BEAR) TTRER{TAT Olenidian ity W% 34 &, P arabollinella
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evansi F1 Ewrycare sp. R-SwEBAry Adplelaspis it (Apkelaspis BERER
R R IR TEHAZ . BT R X B 3 B b R, ARk AR SEE
BA T2 BB XD BBRENTXRE—DERBBEEE BT 8, 7 Wilson
RER A BAERR MR L, B iSRS TR AT EWE R,

TEMEE, RFRFHRZXRERERX RERAIMENXREBMOC A RS NER
FER, BT HEFTE IR A58, 1954 a), M EERACTH dgnostus pisiformis ¥
BHIY Drepanura ERFIE T HEMIL S S IEM 24t Drvingdle —BAEF BT
TR 3 1 F (R L F 3D Fde W AL R R DAL TR BT, I I T KR XX 2
R -5 A PG X B PR e R o LU BT i, 1955 SR /bR —Sfir i JIL A X g
T —RIRA R CHE, P AR RLLSRBTBREARIUEHMY Proceratopyge
(Proceratopyge) liaotungensis Kobayashi & Ichikawa, Fi‘E [ 78 #£ & IUHE T &
Chuangia T3z Thcim Lingulella, Obolus, Acrotreim, Psendagnostus orientalis
Kobayashi #i1 Cluangia batia (Walcott) &, W Proceratopyge WyBs3l Ll R i L
Agnostus pisifornis ¥ & & Drepanura, /¥ F N i Chuangia 117 T8 M
Drepannra ZhHpTE R M EERE TH (Lower Olenidian) FHAFEEA AL &
Proceratopy ge Wy Eugonocare Stage, Glyptagnostus Stage F Rhodonaspis Stage Wy
BHCIET X b, AFIXFED:, FEEERIUSCREEMENNER, Kk ER—%
558

e B B R B R T RRER B L = s BE R U R R LR R, B IU A BRAR
BEARE, RAEUREL, BIERXIAHETaR, SRR DA X =0 b i
R, BISE v EE B 44 WO ERBF I A B30, BT LERRR T, En BLAiiL i
B PG ESIL A (JERTSESE, 1995, 2 BD SiBiaR N R P Bt ixt b, Frdgdk
L Fe Rt e,  AIREOH S T B R B R IR T, g iR AR A
th, LI Proceratopyge (Lopnorites) chulsiensis (Bfp) BRBEE, ALAEMIbEksEE,
Proceratopyge Wallerius (1895) — et Sk SL B BIMY, oA s iy oy 222
faBaINy Lejopyge lacvigata i1 LIERP BB Orusia lenticdaris THEF
¥, #& Westergard #E5 (Westergard, 1947) gE-Fapdifty Proceratopyge 45 5 F,
B i v 1

1. P. conifrons Wallerius (JBRY), #&F Lejopyge lacvigata 3% (FprfEitidik 1
s

2. P. magnicauda Wosterghrd, #F: L. lacvigata B (h¥ERAa it ¥
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—%)s

s
5. L. tullbergi Westergird, g Orusia lenticidaris B¢ FI¥( LR R H-—
B=R
19874 Troedssonh 7. — Mt Proceratopyge W55 TS Loprnorites Troeds—
son, JMBFN Proceratopyge WEEX R, #§ Troedsson Wy E‘iﬁﬁzg (1) Lopno-
rites BATWIEAMIRASE (Ocular ridge), T Proceratopyge R4EIRTRs (2) Lopuorites f
W $ERTS. (anterior facial sutures) F—JE 48, Proceratopyge Wy RT3 RIIRZIE M,
AR S s (B) Lopnorites R4 i WER, Proceratopyge {3 EHRBRVA A BT
BEor €I, 1H3E Westergdrd WBI%R (1947), Troedsson BFFIASHIRE [X BIFf4ESr
LR B, AbFEDism d Proceratopyge couifrons (Proceratopyge WyBZY) IHZEEHY
R ERA (topotypes) 4, SEW] Proceratopy ge MEAGIRTR, £EELH] S 42 5%
AePTEERy L. magnicanda F1_LRBACHFERy L. stvadlis WEVE WEIRIRTE, 9 4 Mg
Fiisy G DI RY BB, X BHES Troedsson BiiEsiWy Lopmorites PrBA WSS,
E M Westergdrd & Loprorites Troedsson, 1987 BNy Proceratopy ge Wallerius,
1895 py— SR L (Synonym), §B Lopuorites — BV I{H, Troedsson IXHF
BEERy Lopnorites #5 3Fh, Rl Lopuorites wectispinatus Troedsson, L. [fragilis
Troedsson F1 L. grabamni Troedsson, JH-BA K MAHEE BT &M B3, B Lopro-
vites sp. indet. 1 1 L. sp. indet. 2, LA b iy THERINAY LLititmz
IRWTTEE AR
R Lopuorites fil Proceratopy ge i IB 7. [ A RIEE, 1939 42 Whitehouse Hi
B AR R AR IR IR e 5 6 B T DI A 8 R A B, BR2h Lopuorites
Fl Droceratopyge RIBHIERS . MMEERMAFLE LEIEH 4 4 Proceratopy ge
BaBrRh, B, P late, P. rutdlun:, P. necians 1 P. polite, RifgfhEEF RERITHT
" ER Eugonocare Stage, HLRIFMERS IZREHE EW Glypz‘ﬂguosz‘m Stage fI ftho-
donaspis Stage, BMHRNG Lo prorites X—GARWINT, K ZAUTRSy Lopnorites {y3
BRI AT R O Uil lli, Wi Lroceratopyge QA 10 Mgt BiH O3, Lroce-
ratopyge $pEA 10 Nath, f0 Loprorites —RER AT 9 ), Whitehouse Bigk 10 i
2R g A Dritish Columbia L$8iiEBrEEm Cerato pyge canalensis Walcott
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(1912) T /Y, XA FhiE Whitehouse WERETLLBT Droceratapyge By, X
14 B By % 15 B9 5, #E Whitehouse P13 8% Raymond (1922) , Resser (1936) 51 Walcott
(1925) e f2 T aRsd, BRAEH Howie —BRAHEN, HAMET Housia —BN.
B bk 11— (1955, 66 ) §8 Ceratopyge canadensis Walcott S AA M Housia
RN BRI BT S (genal spines), WBLEEMILTHEERT Howsicz ft, HLLE
S BR, BARSET — 1B B4 Housiella Kobayashi, #hAFR/INEBTESL M B HET
BT, HE MG Ceratopyge canadensis Walcott WA ATIRIE T Proceratopyge, |
BT 10 A B B LAY, SFRAB L 58 28 150, SRR ORI, IRERRISk L
43 $530E, ATARIRY AT BEREE — 3 I i it — = G 0, {BR U R AR R B = i
£, FFRRT IR B .

Lopnorites B4 Westergdrd BrafyRNEF Lroceratopyge BREET, #E 1955 48
ARG Hupé Ey=nt mRscrbd 81838, Hupé (162 B)KE LR Loprorites Iy
BAT BN, MHEIERIE R, Proceratopyge BA TRER/NHYIRER, [ 2K, ¥
TR ER—4, Loprorites WHRRER/A, SERT, B EB, ZERBABHEEERE
SRR G2 —, IRTFUIE, BRI, BoE0 0 &5, B 6-—10 &5, [l
B4y, 5 8 Westergird 1947, AR I, B 1—11 % 1948, WfR I, & 7—18
1y b #t froceraropyge Fii Troedsson, 1937, Bk O, 110 RE)g IO, 13 5
T Lopnorites, T ABEE Hupé BrstByMEERAIE, HARRIEW BRI, SIaniREs
By A AN FEEAE, HEEXHNBRER (Proceratopy ge couifrons Wallerius K
 Lopuorites rectispinatus) F5H AR, Kl JLNFhEIETF X B, 5Ll Loprorites fragilis
Troedsson (Troedsson,.1937, @K I, & 3—4)fu LProceratopyge nathorsti Wester—
gird (Westergdrd, 1947, AT I, & 2 )X/ Fie 3, TRaRRAE IR A L SulR Y
g b, BRRSE 2T LRI, R, FEXmAFirh, BB BRI s
T 2R BTFRTES AAE Loprorites 7y R, GARRE— DN SEREKIE, K
ShM Westergard BRI ARFE I, Lroceratopyge similis, P. couifrous, P. maguicanda
WHERE WA IRTY, HRREAE, dn Proceratopyge WyIR BRI, Lopuorites HyE
SERH, WECAR T 5, Hupé 3 Loprorites (S B BER B IRIR I, (B 5B Wester~
gird, 1948, A T, [§] 11, Procereropy ge conifrons Wi, Jo—3tiii 2 5 IS
Ry, RERWUIEN Loprorites WiRAREIAARIRE, 2 RZUNEAEN, ¥ 215
A Loprorites grabend FYEFVRACOHAF AL, FILRESE/RIGHE RIEFECERE
Ry bRACBEHLIN, OF TBVREE - W1 92, A EL L it i 00 S SL B BT, Droceratopyge Fil
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Lopuorites fJBLIERA RN, Proceratopyge BISrrese (1895), Lopnorites FISFHe
S (1987, SR HIRT AR BT I A R X LA ST U0 H s I B 5 o
(1955, pp. 67—68), Lopuorites — IR ERER, HfER Froceratopyge WITE/E 2
%GRy Proceratopyge [IXE), EERAET EHXBRIRNG, TH X B
Proceratopyge WS TESTB, BUBAMI ARSI %, P Proceratopyge R
H FH4&Fh, Proceratopyge conifrons Wallerius, 1895, P. wathorsti, Westergird,
1922, Lopnorites fragilis Troedsson, 1937, Proceratopyge nectans Whitehouse, 1989,
P. latza Whitehouse, 1989, P. simulis Westergdrd, 1947, P. maguicanda Westergird
1948, ¥EJE Lopuorites WFHA TR, uEBRL Lopnorites rectispinatus Troedsson,
1987 LI}, @ 3% Proceratopyge rillbergi Westergard, 1922, Lopnorites grabawui Troeds~
son, 1937, Proceraropyge rurellurn Whitehouse, 1989, Iroceraropyge polita White-
house, 1939 & 4 fh, K4 3B Loprorites FREJE Proceratopyge WylX B Bl fe 3k %y
HyS T RE R AR B S BRI T, AR AR A v B AT SR U B RBIAS, IR e 5
HTF B HGRREMER, ZEXRERT, AR TAILA MRS EA TN
TR A B e T 0 T, B PRy Kogeninm triangularis Kobayashi, 1935,
TSP LE Lower Tremadocian J§RAK) L. inewpectans Harrington, 1988, X143
EEBAR RIS AR A Loprorites spp. (Troedsson, 1937, 38 F, [& it IT, &
9—10, [ I, [ 1), WsE R BRI BTNy Lopuorites sp. (Kobayashi, 1938,
Journ. Geol. Soc. Japan, vol 45, pp. 3283—325), MILFER, AR5 KB HEE
30 I Y 45 Fh A SRR T A BRI BR A, R B — AN, S8, DR B T R 1
AR5y 3, WVT LLRR G R W B oYy, — 7 TR Sk T 7T A o s i o 6 38 B SR A
AR PRIRRWIL, W Droceraiopyge conifrons Wgi sp i@ E R H M (A
Westergdrd, 1948, [ 1, & 7—10), ‘B LB 0 SRS E Y, B A Rk
By BISRBAE, (8RS R, HERA DM E B TR R R, B—FEAERH Sk
¥ 2 AR PAARA A, Kt R — M2 fE B s i i X B A B FE Tl

* IDBRE{—NF Proceratopyge 5309 4 MIEB, Rl: (1) Proceratopyse Wallerins (B X55); (2) Kogenium
Kobayashi, 1935; (3) Lopnorites Troedsson,1937; (4) Prionopyge Harrington & Leanza, 1952,
(Kobayashi, T. & T. Ichikawa, Trans. Proc. Palaeont. Soc. Japan, N. S. No. 19, p. 67,
1955),

** Kogenjum #riangularis Kobayashi, 1938 E5FRE5lgerh kR0 Olenoides 55, 7 A AR B (Kobaya~
shi, T. 1935, Journ. Faculty, Sci. Imp. Univ. Tokyo, Sect. II, Vol. 4, Pt. 2, p. 275, pl.
XVII, figs. 4—5),
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HEAL, ANSFEBA A/ Y, HRTEHDRNSRERBEAR 5 RE, |RATIL
BRIR XA G, MIGSRIREN LBl Droceratopyge (W) BAEERER
Lopnorites 2, RBRBTERG—T, 4&AAN L. (L) chubsiensis Lo, BB
HAbE AT Lopuorites Byt Rl 2 i 0 BNBREE, W4T, FrA AL orgsl
Wy Loprorites ¥gieT LT (N, T, 1965, 67 B, Bt L. (L) ckubsiensis Ik
Wi ES EERAERER, A SRR N R A Z MR TR S0 B —FHh
Proceratopyge sp., RRBEBLKHS, P BHR 1A UREE, NMER A MLEE, £MT
T Lroceratopyge — BB IRAF HE, —FhERE N LPrendagnostus sp. Jp==R} i1
B F#RETF (Agnostidae) B MREER, FIIL BB — X M mpg &L, KLRagsh
—J Pseudagnostus {RAEIT, Ji— B EHMURE RIS R T RRRA, EA M RA4E
s ERE R TR G R EA (A Kobayashi, 1939, pp. 157—159), B—/i&M
Maladioides (3 ?Changshania) Byf—A BB, MW REEH Maladioides Kobayashi,
1983 5 Changshania Sun, 1924 ¥&AHIFZ K, Jo WG EF LR KR UMK T
.

I8 LERAE Loprorites FpiRERyBEBLRA L HIEH W, B4 H AT RMIEEY
REREERAREZ, BHTX—WIERT SHESERRM, BRI EERERTH
LOP”W”“S b, A BB AL RIS BT, 4 aRMEEEE

% RAERH B ZR AR, He— 250 T W R R HJBﬁB_]:%]EWEsb%ﬁ%%,TF H e
Hﬂjizfﬂﬁl:ﬂzﬂiﬁ‘ﬁ[:_l:?%ﬁﬁiﬂlﬁﬁﬁﬁfh

AR EE ERE S 7EAL, IR IR, BB SRR e A G 52 AR A, HANI TR
BOARAE TSR, Rt o B, AR R RA I UEE k8, —FEH hEE.,

¥} Ceratopygidae Raymond, 1913
Ei%} Proceratopyginae. Kobayashi, 1355
B Proceratopyge Wallerius, 1895
E5JE Lopnorites Troedsson, 1337, emend. Kobayashi, 13b5
Proceratopyge (Lopnorites) chuhsiensis Lu (Jifh)
(Eig I, & 1—6)

$RIE SR SGHIE T 247 L B FERUECHE, BT — R Sk#ziE, PO 4, 4
BEP N, R R-F i RAb, APk RS i a b . BIgiRyEhsrik b, R B ER

RIS EN, IR, B B I i,
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B ERERAG L%, BAEIR YRR GEE LE D, kiRkEY 5
ok, BT Ik, RBIVAETLTE, R YRR L SO, RIS, R —
Sk BEHE, BLSBE R B M TR I . BSTER IR, R RASTE, s
i, BEIFEFRLEE—BG, AR, PO, AT SRR RIS 2 — Sl
WG, W 1] 5508, SO S D RA, TR e/, SR P 00 SR i T — 42,
ek B IERS., RIETER, WEE, FNEA, T
Vs TR 5 S 5 B IS 10 2, SR Bl 0 0 ) S0 2 O B T S TS oA S
HITLEE .

Fy—As A3k 3 kRA (B T, I 2) B R e 2.5 35K, YLBE 8.7 2%, BLinAsk®y
BT A B B TE R A S B PR T . 1B TE T b A 5 T B B U %,
BB, Ah SRR B SR IR, PO e He ] e AR AW, TR REK, A T3k 8
g, R AR Y (B AR L, -5 A R A AL

SR MRITESE (R L B SO R E R, A RS T 33 9
3l .
FIAR I, [ 4 R Rig—A A RA R SR B — s kA, ko s
BRZUE LM, ARAEARSE e, ISR ER 65 T, L A T R B B P 5y —
Fig L BEIA, SRR S S — A B BT BRI — DI, R B — B

W, RREMA P RWE4C—. BERES R, KRR TREMHE (B

KD . FrlR—ES, Pk ERE2RENRSGZ—, & 5—6 MR, PRk
B B8 4> 85, 25— e Btk el B — R BRI SRR BT, et M PR

A T, B 5 i—A BFEOY A R BEAIE ST 2 -5 kAl — PR 0 EERAEAH ], (83
PRI IR — ARG, BLRIRY 81 28K, 3L 6.4 2Kk, iR, Migfhk
— SO TINS F M Bkt 2AT 6 MNIRE, IEHA =3 g, SR B, JR—i
Ho oS —xf I SRyt 3l R H— A R,

F—BA A it/ B RESCL B 6 . Badlim iy asEsps, B REEEAl 5
Sl RFRA AR R, TR R, ARG,

ER BB Proceratopyge — v B AT EERETENAS RN, BIANE H—B7 48 1
T Lopnorites Troedsson, 1987 FgHeslr, i/ bk B, BRI 0 AMLEERS 00 T 51
5 fh. Lopnorites rectispinatus Troedsson, 1987 (BB, Proceratopyge twullbergi
Westergard, 1922, Loprorites grabaui Troedsson, 1987, Proceratopyge rutellun: Whi-
tehouse, 1939 i che?az‘opyge politza Whitehouse, 1939, [T k¥t A 47450
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SRS F AR R A, B R RIRAR BTN L. /udlbergi Westergard (1922, pp. 21,
194, pl. 2, figs. 6—7;1947, pp. 11—12, pl. 2, figs. 8—10) FupLHFFARFEHIEH
THIAFHE: (D mHADREE R, (2) TEHL, (3) BN Bf1 235 ik
HAR, XRIFAYE B0 Bk a5 M2, BB —X 5 3k 800k, IR BB AR,
R bR Y B IE R AL, E BNy P. rdlbergi oy BB,

P, (L) chubsiensis Lun iR FER LERRRRIGEETE R Iiely Lopnorites
reciispinatus Troedsson(1987,p. 35, pl. 2, figs. 1—2) WMAHYL, IFEWELFALE RN
EhIre., RTT/GH PR ILER, R RIS S, BB B E 2T,
MARFER BRI . XaBW)E MK, ESA%, BEihernd i wis.

B ZRALES LR RAC BT #EWy P rutellum Whitehouse (1939, pp. 250—251, pl.
26, figs. 9—11)F1 P. polite Whitehouse (1939, pp. 250, pl. 26, figs. 140) S
¥ P (L) chuhsiensis IR, B T R BRREMIZS 475, BRI B AL Ho Rk 52 5 B,
{08 P. rutellun {708 R I PRI, S0 R AR, BREWTA#EFY, I poita
R DR e 40 Y Sk B 5 3k B0 20 LRI

Proceratopyge sp.
(FRE T, B 7)

PRy — KRB BEME B e, I RN, ABEEEE, Wik 5E
ALFRPES XY, S0 B R R, EEREA 9—10 NEInd, BT AERZIE dh,
B QR 72 5 — BB 4 R A7,  DURIRERRR R B E RS — s I g . sbiRAny
FIFEAF BRI LRI RSB RITREEN L. fragilis Troedsson (1937,
pp. 86—37, pl. 2, figs. S—O)WHHEEN, FIARERRBIRIRA B P 88k, BT
AR BEERERMIER A, H AT M6k 685215 DI st BRI Ei Je B T Proceratopyge Wity
1R,

F} Agnostidae McCoy, 1848
5%} Pseudagnostinae Whitehouse, 1936
B Pseudagnostus Jaekel, 1909
? Pseudagnostus sp.

CBERR T, B 8
BRARG—BEZRRBMEH I IREEFI (Agnostids) =i, e EE R Ei%R
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DA HRE. B BRI i, T AE—2hE, JARER MEEr i
S —REHRIME . B¥EA I8, WBgR A 3 s 5 R
HE R T, BT TR, ARG T — s 4 T AN Bl A,

BekRA i B B — X B AR, X~ AIF Pseudagnostus Jaekel s%—
BARLL BRI, KT8 ARFh & i EE R B AT 68,

#} Elviniidae Kobayashi 1935, emend. Hupé 1955
¥} Elviniinae Kobayashi 1935, emend. Hupé 1955
B Maladioides Kobayashi 1933
? Maladioides (&% ? Changshania) sp.

(HERR X, i 9)

WK E—N=H iy B, Fh AL, B AR A BB REHIEE., LE
AT SRR TE, Ji 5D A — LR, SR L, 1ESETE, B 8 B4 N IRES; g
A8, 15 J LR e B ARRIE . O, JBFE, MR =T, AR 2.

R GRS R ERBRER BT Chuangic 137N Mdadioides
Kobayashi, 1983 fRAH{, {03 RIS TEIEREEEE, EstMBIIEIEE= A il
Maladioides 522,

5 — B AR AR B A - R L BT B 1Y Cleangshania Sun, 1924, {0 Chang-
sharia W) REAERBTETE, B, PR, fEea i ka8 g,

& £ X #®
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ON THE OCCURRENCE OF LOPNORITES IN
NORTHERN ANHWEI

Lu Yen-HAo
Institute of Palaeontology, Academia Sinica

(with 1 Plate)
(Summary)

A series of thin-bedded limestones of several thousand metres thick is exposed
at Langyashan, 5 km to the southwest of the countyseat of Chuhsien city, northern
Anhwei. The upper part of this series vields a mixture of Upper Cambrian trilo-
bite fauna of both South and North China types. This limestone series named as
the Langyashan Limestone by Tung (1949, pp. 107-108) overlies a sequence of
Sinian siliceous limestones, black shales, black thin-bedded limestones and marbles,
attaining a total thickness of over 1,500 m. The Sinian strata are in turn underlain
by schists and marbles probably of the Pre-Sinian age. Above the Langyashan
Limestone, there is another thick limestone formation which may be compared both
lithologically and faunistically with the Lunshan Limestone of the Nanking hills.
- Fossils found therefrom are Cameroceras sp. in association with brachiopods and
cystoid plates.

The trilobites deseribed here were collected by Messts. C.H. Chao, N. T. Tung,
C.L. Kao, K.Y. Shieng and Y. C. Chang in 1948 from the upper part of the
Langyashan Limestone at Langyashan. The material is very meagre; it consists of
two cranidia, three fragmentary pygidia and one free cheek of a Loprosites species,
one badly weathered thorax and pygidium of a Proceratopyge, and two indetermi-
nable fragments of trilobites strongly resembling Psexdagnostus and Maladioides
(or Changshanic). '

The discovery of these specimens is of special importance, for it afords not
only the stratigraphical correlation of the Langyashan Limestone with other Upper
Cambrian sections of Asia, but also the palaeogeographical features during the Up-
per Cambrian. The genus Procerazopyge first appears in late Middle Cambrian of
Sweden; it persisted in considerable abundance in the early Upper Cambrian of Asia,
Australia and northern Europe. The subgenus Zopworifes recently redefined by
Kobayashi and Ichikawa seems to be restricted only to the beds of Upper Cambrian
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age. This subgenus consists of six known valid species. Apparently, the best re-
presentative of this group is Lopnrorites reciispinatus. This species is the subgeno-
type described by Troedsson in 1987 from the Torsuq tagh Fommation of Eastern
Tienshan. In Eastern Tienshan, this form is associated with another important
species, Lopnorites grabaui Troedsson, which is characterized by narrower frontal
brim, and longer and more triangular pygidium. Outside of China, ZLoprorites
tullbergi (Westergird) occurs in the Orusia lenticudaris zone of Sweden, Lopnorites
rutellum (Whitehouse)r and Lopnrorites polita (Whitehouse) occur respectively in
the Eugonocare Stage and the Riodomaspis Stage of NE Australia. Of all these
species, L. rectispinatus, L. rurellum, and L. rullberg? are most similar to Loprori-
Ztes chulisiensis Ln sp. nov. of the present locality.

From what has been said above about the specific relationships and the verti-
cal distribution of the species, it is evident that this small {fauna from Longyashan
is of early Upper Cambrian age. The occurrence of ? Maladioides (or ? Changshania)
in this fauna is most significant from the palaeogeographical point of view. So far
as the present knowladge goes, the genera Maladioides and Clhangshania are only
confined to the Changshan Formation in North China, Manchuria as well as in
Korea. Besides Maladioides and Clangshania, the Changshan Formation vields the
following forms, namely Psexdagrostus, Cluangia, Lioparia, Skirakiclla, Irvingella,
etc. The scattered occurrence of the Changshanian elements in the Chuhsien area
suggests that in the early Upper Cambrian time the southern sea was communica-
ted with the northern one on one hand and was united with the ZLoprorites-
Charchagia-Hedinaspis fauna of Eastern Tienshan (Troedsson, 1987) on thé other.
The lower part of the Changshan Formation in the I;iaotung Peninsula which
yields Proceraropyge and Chuangia (Kobayashi & Ichikawa, 1965) can roughly be
correlated at least in part with the Langyashan Limestone. In western Chekiang
Province, a rich fauna containing Agwuostus, Pscudagnostus, Lofagnostus, Proceraro-
pyge, Lopuorites, Charchagia, Hedinaspis, Westergardites, and Olenus has recently
bezn listed by the present writer, Mu, Hou and others in 1955 (p. 2) from the
Siyangshan Shale, which is underlain by the Huayenssu Limestone characterized by
the abundance of G{ypiagnostus, a genus restricted hitherto to the early Upper
Cambrian in Europe, N. America, NE Australia, and S. Korea. The genus Carng-
shania occurs also in the Tapashan region of N. Szechwan (Ku, 1944). In this
i'egion it has been found in association with Szephanocare, etc. The general as-
pect of this fauna is more closely related to the fauna of North China than to

those of any other provinces.
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The mutual faunal relationships of Chuhsien with several provinces, namely
North China, Eastern Tienshan, N. Szechwan, W. Chekiang, etc. indicate open sea
conditions at that time. It is highly possible that the sea of these regions was
connected with the result that a free communication of their faunas is possible.
The scattered occurrence of the Changshanian faunas in South China seems to be
best explained that a change of conditions of sedimentations and a change of the
palaeotopography may prevail during the Upper Cambrian period. The same has -
been said by the writer in one of his former publications (1964, p. 139).

Family Ceratopygidae Raymond, 1913
Subfamily Proceratopyginae Kobayashi, 1955
Genus Proceratopyge Wallerius, 1895
Subgenus Lopnorites Troedsson, 1937, emend. Kobayashi, 1955
Proceratopyge (Lopnorites) chuhsiensis Lu(sp. nov.)

(Pl I, Figs. 1—6)

Diagnosis: Glabella with sides nearly parallel or slightly tapering forwards,
one pair of glabellar furrows visible. Preglabellar field broad and flattened, frontal
border narrow. Palpebral lobes of median size, situated a little posterior to the
midlength of the cranidium. Thoracic rings narrow, pleural segment terminated
by long spines. Pygidium with a pair of spines which spring from the first pair
of pleurae.

Description: Holotype. Cranidium (Pl I, Fig. 1) 5 mm long and Tmm wide,
shows the inferior side of dorsal shell. Glabella subeylindrical in outline, very
slightly tapering anteriorly and truncated in front, with one pair of posterior gla-
bellar furrows which do not reach the dorsal furrows. Occipital furrow shallow at
the middle, deeping and bending forwards laterally. Occipital ring uniform in
breadth, gently arched posteriorly. Brim flat, a little more than one-fourth the
length of the cranidium, border very narrow, slightly upturned, marginal furrow in-
distinct. Palpebral lobe medium in size, about one half as long as the glabella,
situated a little posterior to the middle of the cranidium. Ocular ridges impercep-
tible. Fixed cheek narrow. Posterior limb small. Anterior branches of the facial
sutures slightly diverging forwards; posterior branches extending from the palpebral
lobes directly outwards and then curving backwards to cﬁt the posterior marginal
border at a distance from the dorsal furrows equal to the basal width of the gla-
bella. Associated free cheek (Pl I, Fig. 3) flat, with narrow border and long,
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slender genal spine. .

A small cranidium (Pl. I, Fig. 2) has a length of 2.5 mm and width of 8.7 mm.
The outline of the glabella is entirely like that of the holotype, though with a
greater length and a smaller width in proportion. The border is angulated in
front and the brim is relatively narrower than that of the holotype. The palpebral
lobes are very large, located at middle of the cranidium and the fixed cheeks be-
tween them are about as wide as the glabella.

An intensely weathered specimen with five thoracic segments and part of pygi-
dium is seen in Fig. 4 on Pl. I. Axis of the thorax convex, about one-fourth or
one-fifth as wide as the pleural portions. Pleural segment flat, grooved by a deep,
slightly oblique furrow into a narrow anterior and a rather wide posterior band,
and terminating in a strong spine about one-third the length of the pleurae. Pygi~
dium only partly preserved, slightly less than twice as wide as long. Anterior mar-~
gin straight. Axis occupying one-fifth of the total breadth, with 5 or 6 rings.
Pleural lobe distinctly furrowed. First segment very strong, producing posteriorly
into a pair of powerful spines. Marginal border broad, slightly concave.

The pygidium depicted in Fig. b on Pl I coincides well in all essential characters
with the preceding specimen but is in a better state of preservation. It measures
3.1 mm long and 6.4 mm wide. Axis conical, extending to the broad and slightly
concave border, with 6 rings. Pleural lobes marked by two pairs of distinct and
a posterior pair of weak pleural furrows. First pair of them much stronger than
the succeeding ones and terminating in a strong spine.

Pl I, Fig. 6 shows a small pygidium with four thoracic segment attached. The
thorax tapers very rapidly rearwards but the pygidium is essentially similar to that
of the large specimen. On account of the bad state of preservation, other details
are not known.

Liemarks: The present species is close to a group of species with cylindrical
glabella referred by Kobayashi to the subgenus Lopnrorites Troedsson under the genus
Proceratopyge. The subgenus includes L. rectispinarus Troedsson (subgenotype), Fro-
ceraropyge tullbergi Westergard, Lopnorites grabaui Troedsson. Procevatopyge ru-
tellune Whitehouse, and . polite Whitehouse. Except the parallel-sided glabella, our
form resembles . #udlécrgi Westergdrd (1922, pp. 121, 194, pl.2, figs. 6-7; 1947,
pp. 11-12, pl.2, figs. 8-10)from the Upper Cambrian of Sweden in the broad brim,
in the course of facial sutures and in the general shape and the number of the py-
gidial segments. It differs from that species in the small posterior limb, in the

presence of a pair of posterior glabellar furrows and in the position of the palpebral
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lobes, The pygidia of both species are very similar; the Swedish form seems to
be slightly broader.

P. (L)) chulisiensis is also allied to the Tienshan species Lopnorites wrectispi-
natus Troedsson (1937, p. 85, pl. 2, figs. 1-2) in which the pygidium has six axial
rings. In the latter, however, the brim is comparatively shorter, the palpebral lobe
is much smaller and located in front of the mid-length of the glabella, the posterior
limb is larger and more triangulated, and the pleural spine of the thorax is rather
short.

P. rutellunr Whitehouse (1939, pp. 250-251, pl. 25, figs. 9-11) and P. polita
Whitchouse (1989, p. 250, pl.25, fig. 14) of the Upper Cambrian of NE Australia
have subparallel-sided glabellae and more posterior placed palpebral lobes, but the
former is distinguished from our new species by the concave brim, the angulated
border and by a truncated posterior margin of the pygidium, and the latter is
characterized by relatively shorter glabella and by the absence of glabellar furrows.

Proceratopyge sp.
(Pl. 1, Fig. 7)

A large but badly preserved specimen with 7 thoracic segments and a pygi-
dium. The specimen differs from the preceding species in having a more broad axis,
9-10 axial rings of the pygidium, which has a strongly curved posterior margin. A
pair of lateral spines which are produced from the first segment of the pygidium
are preserved only on the left side. The present form displays closer resemblance
to P. fragilis Troedsson (Troedsson 1937, pp. 86-37, pl. 2, figs. 3-6), the dis-
similarities being confined to the pleural lobe of the pygidium which is narrower
in the former. Without the cephalon, it does not allow to refer itself definitely to

any subgeneric position.

Family Agnostidae McCoy, 1846
Subfamily Pseudagnostinae Whitehouse, 1936
Genus Pseudagnostus Jaekel, 1909

?Pseudagnostus sp.
(PL I, Fig. 8

A strongly weathered specimen of Agnostid trilobite with pygidium and tho-
rax partly preserved. Axial lobe of the pygidium not visible, the side lobe is
marked by a diagonal furrow running from anterior fourth of the axial position
directly backwards and outwards. The marginal border is well defined by a deep
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and wide marginal furrow and carries a pair of short small lateral spines.

The pygidiuin shows some resemblance to Psendagnostus Jaekel in the presence
of a pair of accessory furrows, but the deficient state of the present specimen does
not allow any identification.

Family Elviniidae Kobayashi 1935, emend. Hupé 1955
Subfamily Elviniinae Kobayashi 1935, emend. Hupé 1955
Genus Maladiodes Kobayashi 1933

?Maladioides (or ? Changshania) sp.
(PL I, Fig. 9

A single pygidium, subtrapezoidal in outline, with straight posterior margin.
The axial lobe is wide and conical, extending at a short distance from the posterior
border, with 8 or 4 rings; pleural portion smooth, narrow and subtriangular; mar-
ginal border highly elevated.

The present specimen is suggestive of the genus Maledioides Kobayashi met
with in the lower part of the Changshan Formation (Cluargia zone) of Liaoning
and Shantung, but the pygidium is subtrapezoidal instead of subtriangular in that
genus. :

Another genus which resembles somewhat the present form is Clangsiania Sun
1924, In the latter, the pygidium is more or less elongated fusiform, very broad,
the axial lobe is very narrow and the pleural lobes usually have more pronounced

pleural furrows.
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1—6. Proceratopyse (Lopnorites) chuhsiensis Lu CGHiff)
1. k3%, Bk x 4, EER A, Ba0 51518634,
2. /hEEE, Bk % 8, BEe 515 8635,
3. IRV, ok % 8. BEEH5:8636,
4. B RS, Bk x 4. BE B 8637,
5. B#8, ik =8, BILBE:8638,
6. NI B IR TE Wallg i, Bk » 8. BEIBHE18639,
7. Proceratopyge sp.
FaEn R AR, K % 2. G0 5K 8640,
8. 2Pseudagnostus sp.
FoEi R RS, Bk x 8, B3 BHE 8641,
9.) Maladioides (or ) Changshania) sp.
BB, Bk x5, BEe5HE:8642,

Explanation of Plate I

All specimens are preserved in thin-bedded limestone. They originate from the upper part of the
Langyashan Formation at Langyashan, Chuhsien, N. Anhwei, and belong to the Institute of Palaeonto~
logy, Academia Sinica. Photographed by S. Y. Liu.

1—6. Proceratopyge (Lopnorites) chuhsiensts Lu (sp. nov.)

1. Cranidium, x 4, Holotype. Cat. No. 8634,

2.Small cranidium, % 8, Cat. No. 8635,

3. Free cheek, x 3, Cat. No. 8636,

4. Thorax and pygidium, x 4, Cat. No. 8637,

5. Pygidium, x 8, Cat. No. 8638,

6. Immature thorax and pygidium, x8, Cat. No. 8639,

7. Proceratopyge sp. -

Thorax and pygidium, x 2, Cat. No. 8640,
8. ?Pseudagnostus sp.‘

Thorax and pygidium, x 8, Cat. No. 864/,
9.7 Maladioides (or » Changshania) sp.

Pygidium, x 5, Cat. No. 8642,
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Bl 1. Glossophyllum? shensiense Sze

SHCEE ARSI, BRAE. TARIIEE RS B, BN R, B 1 BXkeh, M
ERYE REERECY 1 82K, FRTEM ISR 2 £rHEXE BBy, TRSETAREY. hEERB YN
BRERERE Lunz =5& Glossophyllum florini 4, G. florini ByH-ZEBEIEREAE 2 &M Bk, KriuselZk
BAPCRBTHRABR. TERERFATH, L ZEEMt, TTREREthiEH 2 £rFBERE, RBTHAEH

RATEERY, FEBEREBARETRI.
Three band-shaped leaves in natural size. Notice the lower part of the lamina which tapers very

gradually to the very narrow and slender stalk-like leaf-base measured only 1 mm in breadth. It is pos-
sible that there are only two primary veins placed side by side entering the stalk-like leaf-base.

. HRERZEE (Loc. Li-Chuang-li, Kuyilan District),

HIF:. BERE, ATy |58 (Yenchang Formation, probably upper part),

BiiBuS:. PB 2567,



