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M EMX T FERSEHTER
Redlichia FIBEHS

. N * *x o .
HRF RITE mER
(R TA RS TRR S0 550003))  (hIERLSE B AU A BF JEB7 At 210008)

RE EFfid T BAE T FPERAY LA T Redlichia J&H) Redlichia ( Redlichia)
coniformis taijiangensis, Redlichia ( Redlichia) takooensis longispinus F1 1 R & Ff Redlichia
(Redlichia)sp- . FFXTHAY S EYIR 2 RHAR T P I8 R G A & 7> 53 VR % 7 X
TR

KA Redlichia T FERGYEA ALy

BATC I SRR TS BN R FER G ARE K T R R it i b, TARLZ T
TP ERFGYLEA T2 PRI T —E Redlichia, B3 G E T 9125 il (FFRESE,
1998) , (BIHAEY: AWl 2 2 BRI MR T . AN SO 97 TR AR 78 L1

Redlichia FU4SIE 1583 B ( Redlichia Cossmann, 1902) A2 545 F) 3L b Bl £ &
ER =, R = N EE N B 2 —, 2B LLEA 3 RS A 0 HEE Sk i KT it
i AR P B LA i ST Sk B TR AT S 3k i il de Mg o 7E 50— 90" 2 i) /N WAFAE., B
fEAMNL)E, 2 19804, Bik 90 ZAFR (5K 3C a5, 1980) , dr iz g hn 1+ JLAHh
(Thikdz, 1980; ZRIIRAE, 1982; fMiRHESE, 1982; Vi (RAR %, 1987; SRR 5%, 1996) , 1A %] 100
ZATh, BARX PTG B E AT,

Redlichia fFHY  Redlichia EFRIE 2R FIER M rp | 1e 301RY B3 = 1 iy (7 1073%
%, 1965 sk Se %, 1980) , (H 2R 5 BESESF A N8 HZ S Redlichia, Bathynotus 5 Kun~
mingaspis, Chittidilla XA EOL S AW & B (PMRTE, 1982; 5k 4 5045, 1984; X oT JH5%
1993; 524 R4F, 1997 FRPRZESE, 1998) LUk, A ANy e B AR AT 3 4 2 rp € HH 130
HFRX LS Kunmingaspis, Chittidilla JeHE#) Redlichia 24 -F #4> F ( L3 AL S0 %, 1981,
151 w15 F4&1F, 1987,82 71) |

5 Chittidilla, Kunmingaspis 32E/) Redlichia 2 NP, —/& Redlichia( Redlichia)
guiz houensis coniformis FhEE, ARG A AL At b X Y Redlichia ( Redlichia) guiz houensis
coniformis Sun, 1982(PMEHE, 1982) K St MPLELHIX A Redlichia( Redlichia) coniformis tai-
jiangensis Guo et Zhao, 1998 (FRPRZESF, 1998), e e = i fp=F S ML E8 N HER G &
{40 30 Redlichia( Redlichia) guizhouensis Zhou, 1978 (FH4S1E, 1978, [&jg 147, || 1) 4H

Wk H AL 1999-08-10
" AP ARG (19772085) B L1 (9501 RSN W F SR,
C ER S AETAE P LBl B L BR AL 22 T (R R, 550002)
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A 55— FPEEA Redlichia( Redlichia) takooensis longispina Guo et Zhao, 1998, HAs AR
=M1 Redlichia( Redlichia) takooensis Lu, 1950 ( fafi7524%, 1965, 65 T, &Ik 9, & 1; 5K 3¢
4%, 1980, 130 57, PR 23, B 1— 145 40 64, 65) t1=F T2k .

KT Kunmingaspis, Chittidilla )AL, T ZHEATIRIT, Kunmingaspis Chang, 1964
5 Chivtidilla King, 1941 53 e — B\ 2 b FER I bR e A (2 ZEE, 1974 5 S 3 4%,
1980; 3%, &, 1981; F4E1E, 1978, 1987 ; % B k==, 1994) | BE%E S Redlichia :HERI G
AN I X AU & A T BER] TR B R AR R S A ) # X Y& Redlichia.,
IR Bathynotus MBI ZS A R IFER M GRT R SF, 1993) . HSE Kunmingaspis FIBFAR
AR PR T R FERME AE TN A TL/NRR, Bi ] A ERE 2 h FER I B AR (R ER 5,
Ms), TE5 SHHELHIX Parahi L4 (Valley ), B IAEFFEKGE, 5 Oryctocephalus in~
dicus F£4 (Jell et Hughes, 1997), 1 O indicus T #HH 735 V5N th FE s T 4 ) AL
H(RERE, 1997;Sundberg et al-» 1997;Sundberg et al->1999) . A, Kunmingaspis 5]
R R R FER M, Redlichia W ELE 2 A Kunmingaspis A HHFER B PR Hl Y
o,

2F Chitidilla FAHRVARYEILER) Redlichiar Bathynotus BB AT & FLAHR N
FERMWE, SR BN E R EE L W RER HARESFHATHMEC LA T
Bathynotus, W1RAEILICIR WIBESSFAH T8 R IR IR 2SR NI HE T,

DTEFERBAL  Redlichia MUBFER L KEYM XM EES T, ) 2o mTHE,
PRI ERJEE LA IR B T ELSE o3 A FE R AR L PG PR PR AR AL R R T SRR
(5K ELE, 1980), Redlichia 7& FFERGH . LR EE A,

FEFEERIHIX, Redlichia EENMATT RIEK I G X, (HEFIEK AW, Redlichia
BRAEHL G XN (2 7K) A7 A (R B B2 e & X 2 5% X (R 3 L iR ) St 5
X (FHE BILS) X—AREFTEE.

Redlichia 7T FERFFELISPIMER BT Redlichia FRFAIR FIER M 15
W E—EHHAERN T R IER G A LA n A A (GRS, 1964 PMiRiE4E, 1982: fiTse
S, 1988 R4, 1991 o5, 1993: Moo %, 1996: g & R4, 1997), Book . =&
R IHHE oryctocephalids — M- HU i) B ZLAE A $2 LA Redlichia, Bathynotus WK 2, 4 3k H
Orycotcephalus (B TCIEE, 1996) 5 0. indicus (R4 R, 1997) fy HBUE N T ER G 45
WPFERG R IHG . X— DUARAN SE E 0 2 R LR AN & (4 R5F> 1997 Sundberg
et al-,1997), FEGIL/\BRFIH, Redlichia 7= ZNLHE Orycotcephalus indicus B))ZH 1L 80
ZJE A, W Redlichia TEX) 7> . FIER G A LA HEZMAEM, FE 52 H 2Bk i
Bathynotus 5 Redlichia 324, #—1H Redlichia 75T . FRIER G0 ALK 4318 F ) 22 B4k
KrlREVE,

JE A

(EBFIEHBE Redlichia( Redlichia)Cossmann, 1902
FIEBFIER Redlichia( Redlichia) takooensis Lus 1950
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KRIFTHESFIE R Redlichia( Redlichia) takooensis longispina Guo and Zhao 1998
(B 11 La, 1b. 2a, 2bs R I, 1 3,5—7)
1998 Redlichia( Redlichia) takooensis longispinas ¥ PRZE4, M Tolk k22 4R, 52 5T, IR L, [ 3a. 3b,

L EICM, i EPRIMIR, Shag 3 P (LA RUARIR 2 B, 3K B0 M vk % L ER
B Lk,

R HooRWEDE, SKEHEE, Ao, =X ks . SUABIINGE, ik, SER
) fE ki, MZRRTSC SRR 65— 75" /. IRATR 2 =M, IR, KRGk SF AR
XA, IRIGEE, B AR, SRRNIAS, TSR, O, R C b
RS 10 AR AR ACHALE . Mdl 15 75, B/,

EE3  BrLFRAD Redlichia( Redlichia) takooensis Lu( FfiT5E, 1950, 166 B, [ i 1,5
1— 4 pifFEEAE, 1965, 65 57, FIBR 9, B 1 ke 24, 1980, 130 57, &1 B 23, [ 1— 14; 35 &
5 65 Aol IR ik T P ks, ELOR, ORI K RS 10 457K EL,
S,

FHBEG SMPIEEM AR BTLNER, N ERGYIVEA N FERSR).

EITkEFER Redlichia( Redlichia) taijiangensis Guo et Zhao, 1998
(BB 1T 2,4

1998 Redlichia( Redlichia) coniformis taijiangensis, $8 R4, i M Toll K244, 52 57, IR 1, 181 1,4,

ik kP, SKEKHDR, MATIRAE 12, AT, 2R 3 X B A Sk, 5
LXHEMAR, 5 2 SEI i fE S, Suamm a2 th, SErsEEy s, R 2 H
&, B A dh Tk | BEOLE, R SR &, AR VAR, T AT S Al
B80S, WGk AT, SMAGTEE ), i aidtdh, ARLZIiH R,

EE%®:  Redlichia taijiangensis LA KRyt FE R R A A Redlichia
( Redlichia) guiz houensts coniformis (Sun) FH EE (PMIRFEEE, 1982, 303 T, KAl I, K 1—11)
JE# ki ST TSR, SKERCTE B R, B R IR SR, SNBSS AR S
TS F RN, IWFPRT Redlichia( Redlichia) quiz houensis Zhou (F5 {1564, 1974, 85 T, ]
fiw 31, & 10) WARARRL, (BJE # 3Sk ¥l A%, BRI 2387 B, bl S (9h 1)) B4, mrhi 234
VR T ZRRT 5 PR 38 A (T5) R/, XAIMBRR B, Mk SkBOEAS IR AN JES W
DGR R B R SE 77 TH W2, Redlichia( Redlichia) guiz houensis coniformis T Redlichia
( Redlichia) taijiangensis j Redlichia( Redlichia) guiz houensis Z [,

FHUBGL RMAETL/ARR, N P ERAYEA S TERS).

EBHER(REM) Redlichia( Redlichia)sp-
(BRI & 1)

R K EIE. SLEEEEY mrimBE, B3 XTI B A Sk, R 5 2.3
X BB SR . BURTE RS, MRS AJE. IR MR B T i S5 il
B 60" TS, MG, INLGITE YR TS, M ETHER . ATAG R .

EE3R  REMSHEIE S F) I Redlichia( Redlichia) coniformis ELESARALL (AR I,
B Lo 4, AR AT Sk el T 5 98T Sk B g K THT 2R i S L rh e 32 R s /N ARID 2 (9h ) ) 3%
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THE RESTUDY OF REDLICHIA FROM THE LOWER PART OF THE KAILI
FORMATION IN KAILI AREA; GUIZHOU PROVINCE

. 1 1 . . 2
GUO QingJun ), ZHAO Yuan-Long )and YUAN Jin"Liang )
1) Department of Resource Engineering, Guizhou University of Technology Guiyang 550003
2) Nanjing Institute of Geology and Palaeontology, Chinese Acadeny of Sciences, Nanjing 210008

Key words ; Redlichia:the Lower-Middle Cambrian; Kaili Formation: the division of boundary
Summary

During the study of the Middle Cambrian Kaili biota by Zhao Yuan-long et al- ;they have
found some specimens of Redlichia in the lower part of Kaili Formation of the Lower-Middle
Cambrian. authors initiatively reported it (Guo and Zhao, 1998).But the biology and biostrati-
graphy are still not studied in detail ;the paper will discuss the two aspects of Redlichia-

The Characters of Redlichia: Redlichia Cossmann, 1902 is not only the most important
trilobite of Redlichiidae Poulsen. 1927, but also one of the important genera of trilobita- The
Redlichia with conical glabella and three pairs of glabellar furrows,long and curved palpebral
lobe; crescent in shape, anterior branch of facial suture and sagittal axis diverges at an angle
about 50” to 90°, small pygidium - It includes four subgenera- There have been over 90 species
until 1980 (Zhang et al-, 1980). Nowadays. there are more than 100 species (Guo et Zhao-
1982;Sun et al-, 1982;Xu et al-,1987;Guo et al-,1996). Of course, these species need be
farther studied-

The age of Redlichia: Redlichia is an important trilobite of the later and middle peroid of
Lower Cambrian (Lu et al-,1965:Zhang et al-, 1980). Since association of Redlichia with
Kunmingaspis, Chittidilla has been continuously found (Sun et al-, 1982;Zhang et al-,
1984;Zhao et al->1993; Yuan et al->1997;Guo et al-,1998), some authors considered that
the age of Redlichia is ranging up to the early Middle Cambrian,and that Redlichia associated
with Kunmingaspis and Chittidilla is relic species (Xiang et al- > 1981, p. 151;Yin, 1978, p.
82).

There are two groups of species of Redlichia associated with Chittidilla and Kunmin~
gaspis-One is Redlichia ( Redlichia) guizhouensis coniformis Sun, 1982, from Dahongshan
area in Hubei Province and Redlichia ( Redlichia) coniformis taijiangensis (Guo et Zhao ),
1998 from Kaili area in Guizhou Province- This species group is similar to Redlichia ( Redlichi~
a) guizhouensis Zhou, 1974(Yin Gongzheng, 1978, p.400,pl. 147, fig. 1), of the upper Qing~

" Guo Qingjun is now studying for Ph-D in Institute of Geochemistry . Chinese Academy of Sciences (Guiyang.550002).
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xudong Formation of the Lower Cambrian in north of Guizhou- The other is Redlichia
( Redlichia) takooensis longispina Guo et Zhao, 1998, which is similar to Redlichia ( Redlichi-
a) takooensis Lu, 1950 (Lu et al-, 1965, p. 65, plate 9. fig-1:Zhang Wentang et al-, 1980,
p130, plate 237figs~ 1—14, text figs- 64,65);it is also from the upper part of the Lower Cam-
brian.

Kunmingaspis Chang, 1964 and Chittidilla King> 1941 were regarded as index fossils of
the Middle Cambrian (Xiang et al-,1981;Zhou et al-, 1982;Luo, 1974: Luo et al-, 1994),
and were conventional fossils of Douposi Formation of the Middle Cambrian- However, because
Kunmingaspis Chang. 1964 and Chittidilla King. 1941 were associated with Redlichia; and
there is a question about their age-Some authors think that they belong to the Lower Cambrian
(Zhao et al-,1993). Actually . in Balang section of Taijiang: Guizhou: Kunmingaspis could ex-
tend to the Kaili biota of Middle Cambrian (Yuan et al-, Ms); Kunmingaspis is associated
with Oryctocephalus indicus of the Middle Cambrian at Parahi Valley of Himalayan in India
(Jell and Hughes, 1997, p. 11, TextHfig- 3)- Therefore, the age of Kunmingaspis is from the
later peroid of Lower Cambrian to Middle Cambrian; Kunmingaspis could not affect to the age
of Redlichia-1It is surely age of Chittidilla is later peroid of Early Cambrian-

As for the age of Kunmingaspis and Chittidilla in the lower part of Douposi Formation:
their age should be in the end of the Lower Cambrian according to the division of the strata- Re-
cently Zhang Wentang who told Yuan Jinliangone of the authors that Bathynotus was previ-
ously found in the lower part of Douposi Formation in east of Yunnan.if it is sure,the conclu-
sion of the above is correct -

Distribution Character And Strata. Redlichia is not only an important fossil of Asia-Paci-
fic Realm of the Lower Cambrian and distributive in China, Australia, india, Pakistan: Iran but
also wide distributed in Antarctica,Spain;south of Siberian and so on-

In south China, Redlichia mainly distributed in the Yangtze platform of the Early Cambri-
an, but Xishui of inner stable area in the end of the Early Cambrian- However; most of
Redlichia distributed in the edge of Yangtze platform (Enshi.Jingshan,Zhongxiang) and tran-
sitional area (Danzhai, T aijiang, Chongyang)so the phenomenon should be noticed-

The Importance of Redlichia for the Division of the Lower-Middle Cambrian Boundary .
Redlichia is important to divide the Lower-Middle Cambrian boundary of Asia-Pacific Realm
(Zhang 1964;Sun et al-,1982;Lu et al-,1988:Guo et al-,1991:Zhao et al-,1993;Zhao et
al-,1996:Yuan et al-, 1997). According to the importance of oryctocephalids, Yuan JinTliang
introduced that the extinction of Redlichia and the first appearance of Oryctocephalus indicus
were regarded as the basal Middle Cambrian;and American scholors had similar opinion of the
division (Sundberg et al-,1997,1999).Because there is only a little more than 50cm between
Redlichia and Oryctocephalus indicus in Balang section, Taijiang. Guizhou province of China;
which shows that Redlichia is important for the division of the Lower-Middle Cambrian

boundary,especiallv . Bathynotus and Redlichia were, associated»;which indicated  Redlichia is
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reliable for the division of the boundary -

Family Redlichiidae Poulsen, 1927
Subfamily Redlichiinae Poulsen, 1927

Genus Redlichia ( Redlichia) Cossmann; 1902

Redlichia ( Redlichia) takooensis Lu,1950

Redlichia ( Redlichia) takooensis longispina Guo et Zhao, 1998
(L. I .fig-1;P1. 11 figs- 3,5—7)
1998 Redlichia ( Redlichia) takooensis longispna (subsp-nov-):Guo Qingjun and Zhao Yuan-long: Journal of Guizhou Uni-
versity of Technology:p-52.pl- I .figs- 3a, 3b-

Material . Two dorsal exoskeletons and internal mold of dorsal exoskeleton:one cephalon
and part thorax and its internal mold:two cranidia-

Description: Dorsal exoskeleton long-elliptical ; glabella conical in shape; sharp in frontal
part » with 3 pairs of glabellar furrows: second and third pairs transverse glabellar furrowsoccip-
ital furrow deep in both sides- Occipital ring arched backwards broader in the middle part-
Palpebral lobe long in length, terminal end reaching level of occipital ring and almost connect
with occipital ring-Palpebral furrow shallow ; @ angle 60°—75°. Brim very narrow or almost ab-
sent- Anterior border midium in widthconvex - Librigena wide (tr-) and large; librigenal spine
long in length; terminal end reaching the level of tenth axial segment -

Thorax axis convexwith long spine in fourth axial ring-

Pygidium small-

Comparison ; T he subspecies differs from Redlichia ( Redlichia) takooensis Lu, 1950 (Lu.
1950,p.166,p1. | figs-1—4:Lu et al-,1965,p.65,pl. 9.fig- 1:Zhang et al-,1980,p.130,
pl- 23,figs 1*14,Text*figso 64—165) in having very narrow or absent brim:;without occipital
spine;very long librigenal spine-

Occurrence :Balang from Taijiang and Yanying from Danzhai of Guizhou Province, Lower

part of Lower-Middle Cambrian Kaili Formation-

Redlichia ( Redlichia) taijiangensis Guo et Zhao, 1998
(pl. 1l figs- 2, 4)
1998 Redlichia ( Redlichia) coniformis taijiangensis> Guo Qin-jun and Zhao Yuan-long: Journal of Guizhou University of

Technology  p-52,pl. T .figs. 1. 4.

Material :two cranidia-

Description: Cranidium medium in size; glabella long conical, tapering forword slowly,
wide rounded in front, with 3 pairs of glabellar furrows. first pair shallow ; second and third pairs
deeper and transverse- Occipital furrow deeper- Occipital ring even in width (sag-)-Palpebral
lobe crescent in shape;shorter;frontal end connecting with mid-upper part of glabella, terminal
end reaching level of upper part of occipital ring and almost close to occipital ring; anterior

branches of facial sutures connect with glabella in front, of palpebral lobe @ angle 78°—80” : brim
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very narrow or absent ;anterior border even (sag-)-
Comparison and discussion: Redlichia ( Redlichia) taijiangensis is similar to Redlichia
(Redlichia) guizhouensis coniformis. Sun 1982 (Sun, 1982, p. 303, pl. 1 .figs- 1 —14), but

the latter has wider cranidium rounded frontal part of glabella; narrowest brim, narrower ante
rior border, @ angle less thatn 65°—70". Redlichia ( Redlichia) taijiangensis also differs from
Redlichia ( Redlichia) guizhouensis Zhou (Lu et al-,1974,p.85,pl.31.fig- 10) ., but the lat-
ter has conical glabella: crescent palpebral lobe: narrower anterior border, @ angle less than 70°
Redlichia ( Redlichia) gquizhouensis coniformis is located between Redlichia ( Redlichia)
guizhouensis and Redlichia ( Redlichia) taijiangensis in the shape of glabella, palpebral lobes
brim and measurement of ® angle-

Occurrence:Balang from Taijiang and Yanying from Dznzhai of Guizhou Province: lower

part of Lower-Middle Cambrian Kaili Formation-
B kR % EA

FRAST A SEMELE X T  HFER G A TR, BUORAETE 5N Tolk I BEIR A% A& iy AR W) S A ) 1L BT 9 9 9%

e,

EviE=N

B |
1,2. Redlichia ( Redlichia) takooensis longispina Guo et Zhao, 1998
la. 3 PR IERERRAS . X35 R 445 . A6-1-30a, Bid*5 . GK4401;
Ib. 73 FF003E HIEPBL, X35 R 45 A6-1-30b, #id% . GKA402;
Za. S35 K ERSY B, X8 RES .GTB-8-1-1a, Fid'5.GK4408;
2b. kT KA MR, X8R4 . GTB-8-1-1b, #id'5 . GK4409,
SEMFHEE S ATLNBR, R ERGIVEA NI (FERS),

el fiz 1
1. Redlichia sp-
la. 3k, X5 R&ESA6-2-50a, FHiE5 . GK4403;
Ib. SkFREPREL, X5 R4 A6-2-50b, g5 . GK4404,
SONPFEEE L T P ERGYRA T (TERS).
2,4. Redlichia ( Redlichia) taijiangensis Guo et Zhao, 1998
2. 3k, X4; R4S CTB-8-2-66, #ig5 . GK4411;
4. kw BEUbRA, X0 RS GTB-8-2-2, g5 . GK4414,
SNEILARR, T hER G R A T (FERGERIN) .
3,5=7. Redlichia ( Redlichia) takooensis longispina Guo et Zhao, 1998
3. 3k, X4, R4£5.GTBI-1-140, &i25 . GK4410;
5. ki, X6 RS GTB-9-2-176, #id 5 . GK4406;
6. Zrihskas, X6;RES.GTB-9-0-61, Higs ,GK4405;
7. RBUEFFCEIRE, X5 RES . GTB9-1-2, Bid5 . GK4413,
SNEILARR, T hER G R4 T (FER G RINE) .
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