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PR MX FERRGR 2 SXEE

AR IR R R R

mER BRI
CRERFEBERAR A TGN BT 210008) (SN TSV TR HB 550003)

RE R T2 XITAER NRERG AW M Z =M R ST 780 i R H 3k
VR XS FE G S i S T B X (B R P A A AN 55 48 Bl ) T R HEAT T X B B
TXPETT S e AR R B AE Y AR A T IE AR Y R X 0TS AR sh i TR s A
AR A A E L.

X TERSL M BRIV

L /s

Ull

VAR R R E S B MR TRERAK T BRI 2 —, R E H AT T ERSE
EYTREER I T e, FIRERGMBE R T T AL EEE (1937), 30—40 &£, v =
B i VNS G T R B AR =k ) FE R 2

SRk, TUR I TR IER S 40 RV L FE SR B (T E. 1962 350 e,
1979, 1980, 1987, 1998 ; 1ifi 4|, > &=, 1981; & & Hr &, 19804, 1980p, 1982; % H ik &, 1981,
1993, 1994) , B H A bR xR F A ar s AU R 00 AR N 77 € B = v
TLAEMIRES (K SO, 1987 RIS, 1996) — 98k 2 sl bl IR i A= MU e AN T A B
W MBI AW RE (B T e 45, 1998), = B 4 20 A= W) B (Steiner et al- 1993; 4 70 0% 5%,
1999, 3k 2= =¥ BE (Lendzion, 1975, 1977; Dzik and Lendzion, 1988), #& P& 2= b & Sirius
Passet 1% £ (Conway Morris et al-, 1987; Conway Morris and Peel, 1990, 1995; Budd.
1999) ; In& K Mount Cap s #f (Butterfield, 1994); B8 KA Emu Bay Shale =4 ##
(Glaessner, 1979)

X RFER U — RIVAEYRE, — L Z WA E CRB THEA Eamah =0
W) 6 e 28 R % (5K, 1987 Dzik and Lendzion, 19885 Steiner et al-» 1993), #F I
T TR R IVAEYIRE, TR — A8 Sl & AR REY BT ITE I8 B A 5 dn iy ?
TR R A EIEAEE ECEE, T IEFHUGREIER MR P EY BB,

WA AR R SE R T 2 7 o) 0 X B — NIRRT IR . T JLAR fir KR — R 51 SCEk
B> X5 Ao He iy E 2R R FRER AR =t BT 5 EZ ASF TR Z R 76 H i 7

Wieks A 39, 1999-08-10
TE R E AR IE G (49772085) HERR gl (95-%-01 ) Al e [E B} 2 o vy AR Rt N 2 2 B JE A B S SRR O
(990303 ) ¥ Bl A 8-
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REHERKRNESR, B SERAF M X AS [F I A= 00 =M I8 fely
E =M B AR B A AR IR 0 s sh ) 1] =t N B 2 R G RIS SRR
Eofallotaspis =15 KM el & 1 =it L, YO A FNE L & B/ Profallotaspis #1553
Wiliklif“ Fallotaspis” T E Y Parabadiella W H% I\ 2 i B W ) = B (Shergold
1997, p.310—=311), Siy[Fl&f. 2 Wi % E NP EAEH G A Profallotaspis HLPE
& EFY Eofallotaspis 1l & A1 I A v [ 78 B #b X 55 IGZ 2 A =t B Parabadiella;
Mianxiandiscus 14 3L 5 M, £ 2 0] 5V 0 R W T FERK G # Botomian B K &6 AH 24
(Zhuravlev, 1995, p. 150), 53 — 28 A U F5 48 52 09 W 45, A A R E B Parabadiella,
Mianxiandiscus 55 =W M A A bl i = B (5K og s, 1987, 1998) | RN T IER
TR B HA N WARA — 8, A AN AR E M e EJi b 22 IR P AR
ENRNAFFER S, 7K EJEITEY Redlichia nobilis i 55 Triplagnostus gibbus AR E
(Rushton and Powell, 1998, p.132)  ASCRAEIT 20 4E4e A 1800 X € G ALY HZ
A= U SEAY BoBT SR - DA FR [ = HUF 81 A Al S5 A 32 BEHR X (Morocco s Siberias
Laurentia) 57 F€ R = i 7 HIHEAT OB DA ST IE B B RT bL 7 52 R € = 271
AL L B TE AR AR . 300t B IS A= A= e T L S AL A A 7Y B B B L

2 VHREHIIX NEERG = hpy RS ()

H AT, = BUF 5 S = g 0 Uz 7 A 75 98 2 PR 8] S FE RGeS LA Btk P R
X IERGE =t R R S = dUB 2001 78 80 R #EA T — S RGBT (5K
SCESE, 1979, 1980; JH % e R, 1980, 1981, th R A SCRANIFFERY 2R, X HLFG 24 78
WAL LA

(1) ARFIERMERE =T H)E, B AFEKIIYE Mianxiandiscus, Liangshandiscus
Emeidiscus, ¥ H 13 T Tsunyidiscus J& N, BUE Shizhudiscus M1 Guizhoudiscus ¥ H IH T+
Hupeidiscus J&M (5K 3¢5, 1987, p. 8=9), A EF K LR 7T &I o8 L&, —JF AT
Tsunyidsicus J&MN (Jell, 1997,p.387), BZ Y NI HIFAZ, FEF B =1 RJE Rk
s BRSKIRFIES L, B EBFEAI S EE . Mianviandiscus 5 Tsunyidiscus W)@ & B &A1 14)
WA o2 XA B B ERFIE, Mianxiandiscus TEASCH & B EEE Liangshandiscus
- Emeidiscus, Tsunyidiscus W £ & T Shizhudiscus, T Hupeidiscus W & & T
Guizhoudiscus, 2 3& Jell (1997, p. 400) By B W.. Szechuanaspis Chien and Yao, S-
( Zhenbadiscus) Zhang 4 Hebediscina Rasetti, 1972 fy[a] L 44, # RN ,

(2) FIER M SEAGR I 2 = g, 25K SR %5 (1997) fB1T J& . Metaredlichioides
Chien and Yao, 1974 IHF Ushbaspis Pokrovskaya, 1965; Y ankongia Zhou: 1974 Fn
Zhenbaspis ( Zhenxiongaspis) Lin and Yin, 1978 19T Zhenbaspis J& N ; Malungia Lu, 1961
%N Dolerolenus Leanza, 1949 ) —ANLJ&; Drepanuroides ( Paradrepanuroides) Zhaos
Huang and Mao: 1984 13+ Qingkouia Zhang, Lin and Zhou, 1980; A nadoxides Matthew »
1899 9 F Metadoxides Bornemann. 1891: Parabadiella ( Danagouia) Chen. 1985 IHF
Parabadiella JE N, AN A —S AR HIN B WA B INTER N BN Fomalungia Li,
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% 38 &

1978, Fandianaspis Li,

1978,

Guangyuania Li;

1978,

Longmengshania Li;

1978,

Micangshania Zhow in Li et al-, 1975, Shangsiaspis Li> 1978, Parawutingaspis Li> 1978,

Runnania Li, 1978, Xingzishania Zhou in Li et al-, 1975, Yiliangella ( Pseudoyiliangella)

Yin’ 19780

£ FERX RS =M U GLJE ) i 32 5 A

Ranges of trilobite genera (subgenera) of Lower Cambrian in Southwest China

Qiongzhusian

Canglangpuian

Longwangmiaoian

1

2

4

5

6

8

9

10

Parabadiella Chang, 1966
Wutingaspis Kobayashi, 1944
Mianxiandiscus Zhang and Zhu, 1980
Tsunyidiscus Chang, 1966

Chaoaspis Chang, 1966

Eoredlichia Chang, 1952

E. ( Pachyredlichia) Chang, 1966
Ninggiangaspis Zhang and Lin, 1980
Malongocephalus Zhang and Lin, 1980
Y unnanocephalus Kobayasshi, 1936
Changyangia Chang, 1965
Chengjiangaspis Zhang and Lin, 1980
Fuminaspis Zhang and Lin. 1980
Guangyuanaspis Chang and Qian, 1974
Hongshiyanaspis Zhang and Lin, 1980
Jingyangia Chang and Zhang, 1974
Kuanyangia Hupé, 1953

K. (Sapushania) Chang, 1966
Dolerolenus ( Malungia) Lu, 1961
Shaanxia Zhang and Lin, 1980
Hsilaspis Chang, 1957

Hupeidiscus Chang, 1974
Metadoxides Bornemann, 1891
Qingkouia Zhang, Lin and Zhou, 1980
Sinodiscus Chang, 1974

Wangzishia Sun, 1977

Zhenbaspis Chang and Chu. 1974
Hebediscina Resetti, 1972
Dicerodiscus Chang, 1964
Kweichowia Lu, 1942

Mianxianella Zhang and Lin, 1980
Pseudoredlichia Chang and Lin, 1978
Proichangia Zhang and Zhu, 1980
Shatania Chang and Lin. 1974
Yiliangella Chang, 1966
Yunnanaspis Chang, 1966
Hunanocephalus Lee, 1963
Zhangshania Li and Zhang, 1990
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gkl
Qiongzhusian Canglangpuian Longw angmiaoian
1 2 4 5 6 8 9 10

Y unnanaspidella Chang, 1966
Metaredlichia Lu, 1965
Paramalungia Chang, 1966
Drepanopyge Lu. 1961
Drepanuroides Chang, 1966
Longduia Chang and Chien, 1974
Mayiella Chang. 1966
Maopingaspis Lin and Yin, 1978
Meitanella Lin and Yin, 1978
Paramalungia Chang, 1966
Parapaokannia Zhang, Lin and Zhou, 1980
Qiaodiella Zhang, Lin and Zhou, 1980
Qiaotingaspis Chang, 1966
Syndianella Lu, 1961
Yiliangellina Chang, 1966

Yinites Lu, 1946

Neocobboldia Rasetti, 1952
Ushbaspis Pokrovskaya, 1965
Chengkouaspis Zhang and Lin. 1980
Protolenella Chien and Yao, 1974
Xiugiella Chien and Yao, 1974
Acanthomicmacca Hupé, 1953
Paokannia Ho and Li, 1959
Shifangia Chien and Yao, 1974
Ichangia Chang, 1957

Shigihepsis Chien and Yao, 1974
Sichuanolenus Zhang and Zhu, 1980
Shabaella Chien and Sun, 1977
Wengangaspis Yin, 1980
Pseudichangia Chu and Zhou. 1974
Redlichia Cossmann, 1902

R- ( Conoredlichia) Chang, 1966
Palaeolenus Mansuy, 1912
Shipaiella Zhang and Qian. 1980
Parayinites Zhang and Lin, 1980
Pseudopaokannia Yin, 1978
Megapalaeolenus Chang, 1966
Arthricocephalus Bergeron, 1899
Ar. (Arthricocephalites) Chien and Lin, 1974
Balangia Chien, 1961

Changaspis Lee. 1963
Breviredlichia Chang and Lin, 1978
Feilongshania Qian and Lin, 1980
Duyunaspis Chang and Chien, 1977
Cheiruroides Kobayashi, 1935
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Bk 2

Qiongzhusian Canglangpuian Longw angmiaoian

1 2 3 4 5 6 7 8 9 10

FEodontopleura Qian and Lin, 1980
Binodaspis Lermontova, 1951
Erzishania Zhu and Qian, 1980

Y uehsienszella Chang, 1957
Kootenia Walcott, 1888

Olenoides Meek, 1877

Bonnia Walcott, 1916 N
Redlichia ( Pteroredlichia) Chang, 1966
Hoffetella Hupé, 1953 4
Panxinella Lin, 1974
Chuchiaspis Chang. 1974
Protoryctocephalus Zhou, 1974

Oryctocephalops Lermontova, 1940
Ovatoryctocara Tchernysheva, 1962
Oryctocephalites Resser, 1939

Microryctocara Sundberg and McCollum, 1997

Parachangaspis Liu, 1982
Xianggianaspis Zhou, 1980
Xiaomajiella Zhou, 1980 e
Paraperiomma Zhou, 1974
Antagmus Resser, 1936
Syspacephalus Resser, 1936
Balangcunaspis Yuan and Zhao, 1997
Bathynotus Hall, 1860 —
Chittidilla King, 1941 —
Ch- ( Diandongaspidella) Yuan, 1997 —
Danzhaina Yuan, 1980 —
Eokaotaia Yuan and Zhao, 1994 —

Kunmingaspis Chang, 1964
Nangaoia ( Gedongaspis) Yuan and Zhao, 1997 —
Mengzia Lo, 1974 —
Nangaops Yuan and Sun, 1980
Paragraulos Lu, 1941
Parashuiyuella Yuan and Zhao, 1997 T
Probowmania Kobayashi, 1935 e
Pr- ( Gunnia) Gatehouse, 1968 —
Pr. ( Mufushania) Lin, 1965 e
Qiannanagraulos Yuan and Zhao. 1997

Sanwania Yuan, 1980

W uxunaspis Yuan, 1980

1. Parabadiella Zone 2. Eoredlichia Zone 3. Yunnanaspis'Yilaingella Zone 4. Drepanuroides Zone 5. Paokannia
Ushbaspis Zone 6. Palaeolenus Zone 7. Megapalaeolenus Zone 8. Hoffetella Redlichia murakamii Zone 9. Redlichia

quizhouensis Zone ~ A0 Bathynotus-Nangaops Zone
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(3) ARYE T P FERFG AL HFE L. L Oryctocephalus indicus (Reed ) —Fh) IR H I
Ve FER MM TG R R A, 1997), A5 | R Je £ & L H AR Sers e £ i B &
SCAFTR By i TR A 2 (045 1 e R AR BES SF 4 T i) — Bt 2 BB AR
FA Y S YA B2 AR — Beh )=

(4) TR R e = o g v AR Sk 55 0 — OB A HRRAE, 1 2 B8 TP 2L A4 Sh ik 2%
Yiliangaspis Luo, 1994 W & Probowmania ( Gunnia) Gatehouse, 1968 [6] X 44 . Rk %
HIESFHE FRAR N AMAGIEAS  SKETEAS DL AR M) K/ B i # Xilingxia Lu. 1980 [
N Binodaspis Lermontova. 1951 {y[R] 44, w3k 35 1) — MIC TR AML S T8 & L] )
AR R/ AL T SRR » FEVSBF Tissafinian fi Cephalopyge notabilis WS Or-
eisator Geyer and Malinky, 1997 [ 3% [E V&R A B Megap alaeolenus AT FZ W) Erzishania
Zhu and Qian, 1980 ff[a] XL 44, 7E Chengkouiidae Bl =B 2 F, #5855 (Geyer and Ma-
linky. 1997) Chengkouia Chien and Yao. 1974 2}y Acanthomicmacca Hup€. 1953 fy[a] L 4% 5 1fij
Zhuxiella Zhang and Zhu, 1980, Estaingia Pocock. 1964 25 Hsliaspis Chang, 1957 f[] 3
# (Palmer and Rowell, 1995), & K /R¥E A .

3 VuEgHbX SH A X S FERG AN e R A e ARkt ()

7 €A, Rl 2 R IR R A, =t U5 A0 T A A SR R W B B AR IR R AL
= BB SR AT AR A R 25 5 DR B A [ [X R 2% 25 R0 = b HH /R A v
b, B —E R RME, ASSCLATRE TS FERGE =M RUF 51Dy RLAl . ik B AT E RS ERATRR oy
B FA TR ML A

PRI BFAY R FER G = B K HE Hup€(1953), Sdzuy (1978) Fll Geyer and Landing
(L995) By Bekl, I F BN A = B8 H Lemdadella Sdzuy. 1978 Fl Pararedlichia
Hupé, 1953, X 2 M@ FEBEI& BF 7= F Fallotaspis tazemmourtensis i, & & #1 il 7% < BH
Pararedlichia —J& N Eoredlichia — J& i) [F] X 44 (5K SCE 55, 1997, p. 438); 5 P& Palmer %5
(1995, p- 3) FERE R AKX LU X & B Lemdadella —J& 5 Y unnanocephalus 34, T Yun-
nanocep halus £ 3 [E V4 5 # [X 7= F Eoredlichia 7 B L&, R, BEI& EFAY Fallotaspis
tazemmourtensis i KEA] 5K E W) Eoredlichia i) H _EFRXT I, T TEBAY Eofallotaspis
WREA]E Eoredlichia T8 NEB A Parabadiella 75 L ERXT b, [R]IH 8 B & BT 5 78 1H A1) 31
TERGRARB O =M BEEIA E ol 20 =M U2 2 TTR RN

EEV&Ef Banian [y = &= Gigantopygidae £} . Saukiandidae £}l Ellipsocephalidae By =
M, Gigantopygus Hupé, 1953, Longianda Hupé, 1953, Antatlasia Hupé, 1953,
Sectigena Geyer, 1990 ¥R E PR X Gigantopygidae BB = A5 Ellipsocephal -
idae B} = M 1 #H{LL 9 Protolenidae Richter and Richter. 1948 B} =rm 1, 41 Yiliangella
Chang, 1966, Yiliangellina Chang, 1966, Zhangshania Li and Zhang. 1990, Hsiiaspis
Chang. 1957, Wangzishia Sun. 1977, Changyangia Chang. 1965, Proichangia Zhang and
Zhu, 1980 & B~ Yunnanaspis'Y iliangella 7 » [ 1, Banian o] SR ERIBEN 358
HH24,
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JEEV% BF Tissafinian By JECHS Hupeolenus i I F=76 Protolenus ( Protolenus) Matthew .
1892, Protolenus ( Hupeolenus) Geyer, 1990 28 =i, Fk [E Paokannia-Ushbaspis 5 1=
H) Protolenella Chien and Yao, 1974, Sichuanolenus Zhang and Zhu, 1980 5 ik wi)g + 47
ABARLs (A I Tissafinian B IC A KON 5 E R IR B BT Paokannia-Ushbaspis i A JIG FAH
% Tissafinian &8 Cephalopyge notabilis #i7= 4 Oreisator Geyer and Malinky, 1997, i
BN Megapalaeolenus 1 H ) Erzishania Zhu and Qian. 1980 [)[5] X 44, [H I, Tissafinian
BT i IR AP LA

e RE] Burj Formation g Kingaspis campbell: (King’ 1923) CSGHEALAERY =
B Palaeolenus antiquus” (Lermontova in Tchernysheva, 1956), i = I 7€ BEYR BF 7= T
Tissafinian BT TR # A Ornamentaspis frequens i (Rushton and Powell, 1998, p. 141) T
“ Palaeolenus autiquus” —F R E Megapalaeolenus, [F I Tissafinian By L # KB 5
FEVEIREEHT L2 e Em T A . EEIS B Toushamian 73 3 MEAH, I BT T
593K Pardailkania i, Badulesia i F1 Kymataspis arenosa i FH N E8H) Kymataspis
arenosa PN B = HLALAY R AR FER =11, 41 Conocoryphe ( Pardbailiella), Parasoleno-
pleura %, [N WE 55 FER M) Tissafinian B 2 [8] FT ARk 7 FE 1 Fe e BHYTAR

PE ARSI 2 5 T = I B 21 SRR B A SR AN T~ JERGE b ity Jal 73 Be AL A & b
(Jegorova et al-,1983,p.3—4) A EHEMTX WA =M HESEH Fallotaspis. iRHE-5EES
A X L FERK A =1 AT E . Fallotaspis T 53K E V9 FE #L X Eoredlichia 5 ) _EFRXT L,
HIR K Metadoxides Bornemann, 1891, M@ B Ny AR ZF MM _EEBET =M A nadoxides
Matthew » 1899 $gfx #iifF 5K Anadoxides N Metadoxides 7] L 45 (5K SCH &, 1997, p.
459), HY Fuminaspis 143484 P2 T Eoredlichia 5 L3, {ETEAFIL I JE T Atdaba-
nian FYTIHR Judomia-Uktaspis ( Prouktaspis)™i» [Kl 1t Atdabanian B it TR 7] 5% = 55475
B TR A B IR N KB, 1T Atdabanian i 756 5 00 ] BE I =5+ S5 A0 S B A IS 2L
Botomian BT C#BHY Bergeroniellus micmacciformis-Erbiella s N7 Neocobboldia Rasettis
1952, 117 Neocobboldia TEFRIE =T Drepanuroides i & Paokannia-Ushbaspis 5 » [K I, Boto-
mian [ AV S S TR IR PT IR A . Botomian [y 130 Bergeroniellus asiaticus i Binod-
aspis prima Lermontova, 1951 FlI B. secunda Suvorova, 1960, B. paula Suvorova, 1960,
B- spinosa Lermontova. 1951 4§, ¢ =t B 53K E Megapalaeolenus i B 7= Xilingxia
ichangensis (Chang, 1957), X. brevica Chang and Yao. 1980, X. chengkouenis Zhu, 1980,
X - tenuis Zhang and Yao, 1980 JEZ 1734l ZEEH NN Xilingxia N.K Binodaspis — &)
[7] 4%, X Botomian B i TR KW 557 B i IR B 0 TR AH 2 . Toyonian By TR ™
Namanoia namanensis Lemontova, 1951 DL} Bathynotus namanensis Lermontova, 1951
(Repina et al-, 1983, p.57), 1] Bathynotus iXA~J@ =T HKEMEIT 510 g Z R TUER,
IHs Toyonian By TR X 35 55 3 [ ly, i By TUARAH 24, X BLAZ 245 A2, Schistocephalus
Lermontova in Tchernysheva, 1956 5 Palaeolenus Mansuy, 1912 W)@ B RAE K 55 T S HFAE
EARARL B Schistocephalus FAT G 5 Sk # 1 Sk #3078 ) [ 2 0, I8 N RETR 0 —
R, Rushton Fll Powell (1998, p. 132, 143424 H ) Burj 41N A =M B €N Palaeolenus an-
tiquus, (Lermontova in Tchernysheva, 1956), 22X B8R, I8 2 B An sk ¥ LA B
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e S e V) A B 1 11 g s TR T s %ot b Bl K iR # R e S B9 Redlichia no-
bilis 15 Triplagnostus gibbus Hi ¥ H.,

ekl T FER G = B F 5K B Palmer £ Repina(1993) A BTRE, “ Fallotaspis”Hy
S5PWAFILE Fallotaspis T KEA Y, FEERIL Pagetiellus anabarus i 7 Nevadella
subgrorenlandica (Repina: 1965)(Repina et al.,1983,p. 110), K 558 i i Nev adella”
A Pagetiellus anabarus KRB, Bonnia-Olenellus 1 - 53 E B IR B _EHA I £
JERT AL B = R B £, W Bonnia, Kootenia, Syspacephalus, Bathynotus, Orycto-
cephalites 55, W Ab, 75 4% B2 2= b & Bonnia-Olenellus i * & & B B Arthricocephalus
Jishouensis, Ar- duyunensis, Changaspis sp- nov - (Blaker, 1986, p.68)# 2 = 7l i X
Megap alaeolenus 5 B E 5§, I, Bonnia-Olenellus i KE 5, ER IR A I+ L E
T E BT

1 IR M A Y = BEAT AT LE A Ll b T T P 2 R R IE R — R AR
AR

(1) S M AR 20 AR AT O 0 JE R 20 5 O SRR PR i AR B, 1238
UEHEA » AR T 2 B 4 R (0 AL SR KA B RS s 5 BT D A N B B3
;= Tsunyidiscus KA e s A A A A 24 R BE B T RS S A B2 A
BEA AR dm, FB =0 AU BIXT S Tsunyidiscus #2040 24 F Eoredlichia i »
I AR B A BE R AE Eoredlichia 5 2 WAN, WAEMIFA S (TSR B R 4G &
B SRR BN R AR B AR A MARAR /N (—FAE 5 — 10mm ) B RURFE T
BB (4N Perspicaris) FRE B2 (U0 Naraoia) ,

(2) ZEBILEYHE P =0 A FEoredlichia Chang. 1950, Yunnanocephalus
Kobayashi, 1936, Kuanyangia Hupé, 1953 (5K 3t 1987, I AP XA Wutin-
gaspis tingi Kobayashi, 1944 (FR$4im4E, 1996, 147 T1) T R4 & A 1R ARAEIH R TR LA S Sk
) — BB SRR R W HE T Guangyuanaspis Chang and Qian. 1974 J& I NG
&, %&F Kuanyangia — BT Eoredlichia i) L3, K W] ARH UIH E PE VL A= B 32
B F Eoredlichia i W) L8, i HraOWF K Y unnanocephalus TE RN 5 Lem -
dadella Sdzuy, 1978 3L (Palmer and Rowell, 1995, p. 3), 1] Lemdadella 7£BEWSEF AT HE A
R TERRCPFERN = b a, BB Fallotaspis tazemmourtensis =) fallotaspi-
did 8= HURFG{HANL Atdabanian [ N ERRAESS - K R =LA BEA SRAT<F 5
PHERNEFEZERFR o _EEXT H 2 AN 247 (Hou and Bergstrom» 1997, p.8)

(3) ARG BOA N ARB & _Ficd 2R, XTI AR I AOR 1 B
A1 (Dzik and Lendzion, 1988, p.29—30), Hafliityk == AW H L KEUH Y T Atdaba-
nian BT ST Fallotaspis H . {HJ2M B HI ORI R G L b8 30 = HU Schmidtiel-
lus mickwitzi, Holmia tnusitata, Holmia kjerulfi B AH Y T Nevadella” 75 (Palmer and
Repina, 1997,p.406), (RG22 A BEAS S UL A s %,

(4) ¥z 2% Sirius Passet S EE= =1 Buenellus higginsi (Blaker, 1988; Blaker and
Peel, 1997), AR 4% Palmer 1 Repina (1995) % WL, Buenellus J&=#E Nevadella 5 i) H 3,
(Palmer and Repina, 1997, p.406), [A i, #8855 *= Siriug Passet, s #E 53 2 A=Y B A4 B
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ARHTT B/ I — 2K

(5) B KM Emu Bay T sh¥) = = H Estaingia bilobata Pocock s 1964, =
M 53R E e TR A AR Hsliaspis Chang 1957 J& Zhuxiella Zhang and Zhu, 1980 Wi jg+
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SUBDIVISION AND CORRELATION OF LOWER CAMBRIAN IN
SOUTHWEST CHINA,; WITH A DISCUSSION OF THE
AGE OF EARLY CAMBRIAN SERIES BIOTA
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Summary

In last two decades A zonal scheme for the Lower Cambrian biostratigraphy and a brief
discussion of correlation between Southwest China and other regions ( Morocco, Siberia and
Laurentia) have been made (Lu et al-,1982: Chang et al-, 1979, 1980, 19874, 1987, 1998;
Zhou et al-,1980a, 1980b, 1982; Luo et al-,1994). Until recently, most attention has been
fucused on the series well-preserved soft-bodied Early Cambrian biota, such as Chengjiang bio-
ta. Taijiang biota: Niutitang Formation biota in Southwest China (Chang. 1987; Chen et al-
1994; Hou and Bergstrém. 1997 Steiner et al-,1993; Zhao et al- » 1998,1999) ; Polish biota
(Lendzion, 1975, 1977; Dzik and Lendzion, 1988); Sirius Passet fauna (Conway Morris et
al-,1987; Conway Morris and Peel, 1990, 1995; Budd, 1999); Mount Cap fauna (Butter-
field, 1994) and Emu Bay shale biota (Glaessner, 1979). In order to clarify the age of above
mentioned series biota it is necessary to restudy on the intercontinental correlation chart of
Lower Cambrian- The correlation of Early Cambrian strata is essentially based on the common
occurrences of certain trilobite species and genera, even common trilobite successions- At pre-
sent a lot of intercontinental correlation charts of Lower Cambrian have been established (Zhou
and Yuan, 1982; Chang, 1987, 1998: Geyer and Palmer, 1995; Zhuravlev, 1995; Shergold:
1997; Rushton and Powell, 1998). However, a persistent controversy exists in the interconti-
nental correlation of the Lower Cambrian between Southwest China and other regions, for ex-
ample: which genus of trilobites is the oldest one all over the world” In Southwest China
Pardbadiella Chang: 1966 and Mianxiandiscus Zhang and Zhu, 1980 are worldwide consid-
ered as the oldest one by Chang (1987): Zhou and Yuan (1981) and other Chinese Palaeonto-
logists- In contrast, FEofallotaspis Sdzuy: 1978 or Profallotaspis Repina, 1965 is regarded as
the oldest one by Sdzuy (1978). Geyer and Landing (1995). Zhuravlev (1995) and Shergold
(1997). In Southwest China the Lower Cambrian has been divided into four stages, including

10 trilobite Zones- They are listed in descending order as follows:
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4. Longwangmiaoian Stage

(10) Bathynotus-Nangaops Zone

(9) Redlichia quizhouensis Zone

(8) Hoffetella Redlichia murakamii Zone

3. Canglangpuian Stage

(7) Megapalaeolenus Zone

(6) Palaeolenus Zone

(9) Paokannia-Ushbaspis Zone

(4) Drepanuroides Zone

(3) YunnanaspisY iliangella Zone

2. Qiongzhusian Stage

(2) Eoredlichia Zone

(1) Parabadiella Zone

1. Meishucunian Stage

Based on the data supplied by Chang et al- (1979, 1980), Zhou and Yuan (1980, 1981)
and Luo et al- (1994) the ranges of trilobite genera (subgenera) of Lower Cambrian in South-
west China are given on the Table I'. However, the supplementary explainations are as fol-
lows: (1) Jell (1997) considered Mianxiandiscus, Liangshandiscus, Emeidiscus, Shizhud-
iscus, Guizhoudiscus, Hupeidiscus synonymous with Tsunyidiscus- However, in the present
paper Mianxiandiscus (including junior synonym: Liangshandiscus, Emeidiscus), Tsun~
yidiscus (consisting of a junior synonym: Shizhudiscus), Hupeidiscus (containing Guizhoud-
iscus) are regarded as valid genera, because like glabellar shape and muscle insertion area pat-
terns, pygidial structure remains comparatively stable over a wide range of genera; Mianxian-
discus, Tsunyidiscus and Hupeidiscus have different pygidial structure- Szechuanaspis Chien
and Yao and S- ( Zhenbadiscus) Zhang were considered a junior synonyms of Hebediscina
Rasetti> 1972 (Jell, 1997); (2) According to new classification of Redlichina made by Chang
and Repina (1997) Metaredlichioides Chien and Yao, 1974 is heve transferred to Ushbaspis
Pokrovskaya. 1965; Yankongia Zhou, 1974 and Zhenbaspis ( Zhenxiongaspis) Lin and Yin.
1978 are synonyms of Zhenbaspis Zhang and Zhu, 1974; Malungia Lu. 1961 is here regarded
as a subgenus of Dolerolenus Leanza, 1949: Drepanuroides ( Paradrepanuroides) Zhao-
Huang and Mao., 1984 is synonymous with Qingkouia Zhang: Lin and Zhou. 1980; A nadox -
ides Matthew , 1899 belongs to Metadoxides Bornemann, 1891; Pararedlichia Hupé, 1953 is
synonym of Eoredlichia Chang. 1952: Parabadiella ( Danagouia) Chen, 1985 is transferred
to Parabadiella Chang. 1966. In addition. the following unrecognizable redlichioid genera are
omitted in Table | . Eomalungia> Fandianaspis, Guangyuania, Longmengshania, Mi-
cangshania, Parawutingaspis, Pseudowutingaspis; Runnania, Shangsiaspis, Xingzisha~
nia, Yiliangella ( Pseudoyiliangella)- (3) The correlation of the Lower-Middle Cambrian

boundary, between Gondwana and Laurentia is provided by the stratigraphic.occurrences. of the
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trilobite Bathynotus, Microryctocara, Pagetia prolata and Oryctocephalus indicus in both
Southwest China and North America suggested by Sundberqg ez al- (1999). In the present pa-
per Longwangmiaoian Stage implicates Longwangmiao Formation and lower part of Douposi
Formation or Wuxun Formation as well as lower part of Kaili Formation including three trilo-
bite Zones: Bathynotus-Nangaops Zone, Redlichia guizhouensis Zone and Hoffetella
Redlichia murakamii Zone- (4) In general configuration of cranidium ptychopariids trilobites
Xilingxia Lus 1980 is here considered synonymous with Binodaspis Lermontova, 1951: Yil-
iangaspis Luo. 1994 may be synonym of Probowmania ( Gunnia) Gatehouse: 19685 Orei-
sator Geyer and Malinky . 1997 from Cephalopyge notabilis Zone of middle Tissafinian Stage in
Morocco is here transferred to Erzishania Zhu and Qian. 1980, because of their general fea~
tures of cranidium, the ratio of length between anterior border and preglabellar field, size and
position of palpebral lobes and the same sculpture on the surface of the exoskeleton.- Besides,
Chengkouia Chien and Yao. 1974 was considered as synonymous with Acanthomicmceca
Hupé, 1953 (Geyer and Malinky, 1997).

The data on trilobite succession of Lower Cambrian in Morocco are provided by Hupé
(1953), Sdzuy (1978), Geyer and Landing (1995). Lemdadella Sdzuy, 1978 occuring in
Fallotaspis tazemmourtensis Zone in Morocco cooccurs with Y unnanocephalus Kobayashi,
1936 from the Shackleton limestone of the central Transantarctic Mountains (Palmer and Row -
ell, 1995, p.3), but Yunnanocephalus is known from the middle and upper parts of Eo-
redlichia Zone at the upper part of Qiongzhusian Stage in Southwest China- These occurrences
permit correlation of Fallotaspis tazemmourtensis Zone with middle and upper part of Eo-
redlichia Zone- The trilobites from upper Issendalenian Stage to Banian Stage in Morocco be~
longing to Gigantopygidae. Saukiandidae, such as Gigantopygous Hup€, 1953, Longianda
Hupé, 1953, Antatlasia Hupé, 1953, Sectigena Geyer, 1990,  Saukianda Richter and
Richter, 1940, Despujolsia Neltner and Poctey, 1949, Perrector Richter and Richter, 1940
indicate equivalence of interval from Yunnanaspis~Y iliangella Zone to Drepanuroides Zone of
lower Canglangpuian Stage, because the similar trilobites belonging to Gigantopygidae and Pro-
tolenidae occur mainly in lower part of Canglangpuian Stage, for example, Yiliangella Chang;
1966, Yiliangellina Chang. 1966, Zhangshania Li and Zhang. 1990, Hsiiaspis Chang:
1957, Wangzishia Sun, 1977, Changyangia Chang. 1965, and Proichangia Zhang and
Zhu, 1980. The Hupeolenus Zone of Tissafinian Stage in Morroco contains Protolenus ( Pro-
tolenus) Matthew, 1892, Pro. ( Hupeolenus) Geyer, 1990. Similar trilobites Protolenella
Chien and Yao. 1974 and Sichuanolenus Zhang and Zhu. 1980 are found in Paokannia Ush~
baspis Zone in Southwest China- Therefore. Hupeolenus Zone is approximately equivalent to
Paokannia~Ushbaspis Zone- Oreisator Geyer and Malinky. 1997 from Cephalopyge notabilis
Zone is here considered as a junior synonym of Erzishania Zhu and Qian, 1980, which comes
from Megapalaeolenus Zone, so that Cephalopyge notabilis Zone can correlate with Mega~

palaeolenus Zone at the upper part, of Canglangpuian Stage Kymataspis arenosa Zone of lower



T ReRE LXK FERGE RS 53— Hp R IR MRS AR AR 131

part of Toushamian Stage contains typical early Middle Cambrian trilobites, Conocoryphe
( Parabailiella ), Parasolenopleura- These occurrences cann't permit correlation with
Redlichia quizhouensis Zone and Bathynotus-Nangaops Zone of upper part of Longwang-
miaoian Stage- The data on trilobite succession of Lower Cambrian in Siberia Platform are pro-
vided by Jegorova et al-, 1983. Metadoxides Bornemann. 1891 occurs both in upper part of
FEoredlichia Zone as well as Yunnanaspis~Y iliangella Zone in Southwest China and in Judo~
mia-Uktaspis ( Prouktaspis) Zone at the top of Atdabanian Stage in Siberia- Based on these oc~
currences the upper limit of Atdabanian Stage can correlate with lower part of Canglangpuian
Stage- Neocobboldia Rasetti> 1952 is known from Bergeroniellus micmacciformis-Erbiella
Zone of lower part of Botomian Stage in Siberia; it ranges from Drepanuroides Zone to
Paokannia~Ushbaspis Zone in Southwest China- Therefore, the lower limit of Botomian Stage
may correlate with Drepanuroides Zone- Bathynotus namanensis Lermontova, 1951 known
from the uppermost Toyonian Stage indicates equivalence of Bathynotus-Nangaops Zone at the
top of Longwangmiaoian Stage in Southwest China- Correlation of Lower Cambrian strata in
Southwest China with North America (Laurentia) has been presented earlier by Chang
(1987), Zhou and Yuan (1982) and in supplemented in Table II'. The Niutitang Formation
Biota containing small soft-bodied bivalved arthropods: sponges and other small shelly fossils is
the oldest Biota of Lower Cambrian in Southwest China, because it occures earlier than the first
appearance of trilobites- The Chengjiang Biota is known from middle and upper parts of Fo-
redlichia Zone at the middle and upper parts of Qiongzhusian Stage- Thus it is a little younger
than Niutitang Formation Biota- The age of the Polish Fauna containing soft-bodied arthropods
as the “ Fallotaspis” Zone of the Atdabanian Stage discussed in detail by Dzik and Lendzion
(1988) is about or a little younger than the age of Chengjiang Biota- The Sirius Passet Fauna
associated with trilobite Buenellus higginst is of Nevadella Biozone age of North American us-
age (Palmer and Repina, 1995). Therefore the fauna may be younger than Polish Fauna- The
Emu Bay Shale Fauna containing Estaingia bilobata Pocock s 1964, which is considered as a
junior synonym of Hsilaspis Chang. 1957, suggests that the fauna is of Yunnanaspis-Yilian~
gella Zone at the lower part of Canglangpuian Stage- The Mount cap Fauna associated with
Wanneria Walcott, 1910 is of mid Bonnia-Olenellus Biozone age of North American usage
(Butterfield, 1994, p. 477). The Taijiang Biota falls within Bathynotus-Nangaops Zone-
Thus it is the youngest Early Cambrian Biota-



