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TEE . SN N EEZER R ARG IR 4L th Ve A FUKCE LA, JE25300 m, VTR IS 25 7R BB ER 7K 2 P AH X TR
R, OR[FETETE LI K & HAH = 5 AR Sy F Ry R e 2267, 2 =t dfb o, AHESER I R H Redlichia
( Redlichia ) guizhouensis, R. (R.) nobilis; %4 35 H H X} 8 HL B} Eoptychoparia jinshaensis, Antagmus dapingensis, #4351 H %}
Nangaops brevis; Bk B H X BB} Olenoides hupeiensis, Kootenia sp., VA ik #1229 F38 56 B Ovatoryctocara sp., sk H
s Changaspis elongata, C. cf. elongata FURIp 1L R Duyunaspis cf. duyunensis; FLiToJE TR 2 AR K 2 R E P, A SCHE b
T R SO R R SO Sk B =M 3 R AR, AR 2R E RN . SERAREY, TEES AT RN 2 R B 4 Sk 2K Changaspis
elongata F Duyunaspis of. duyunensis, BCRI{URIE TAZA 2 T RRLE , B PRFT 0200 0] AE 235 i B3 Rlnd s
%A Ovatoryctocara sp. P4 R0 Ovatoryctocara granulata LA AL, A Rl RE R Ovatoryctocara granulata PR AP, sk
A= TR AT BT [ PR FE R R 5 3 GRS AR AR R (GSSP) [ — k5% .
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Discovery of Oryctocephalid Trilobites from the Tsinghsutung Formation
(Duyunian Stage, Qiandongian Series, Cambrian), Jianhe County,
Guizhou Province

YANG Xing-lian"?, ZHAO Yuan-long', PENG Jin', YANG Yu-ning' and YANG Kai-di'

(1. College of Resource and Environment, Guizhou University, Guiyang 550003, China; 2. State Key Laboratory of Palaeobiology and
Stratigraphy, Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: The Tsinghsutung Formation near Balang village, Jianhe County, Guizhou Province, belonging to the eastern Guizhou
lithozone, is more than 300 m in thickness and mainly composed of dark grey thin bedded limestones and mudstones, which
is different from the light grey thick bedded dolostones and limestones in the western Guizhou lithozone. The upper part of the
formation is rich in trilobites, including 9 genera, 7 species, 2 conformis species and 2 indefinite species, i.e. Redlichia (Redlichia)
guizhouensis, R. (R.) nobilis, Eoptychoparia jinshaensis, Antagmus dapingensis, Nangaops brevis, Olenoides hupeiensis, Kootenia
sp., Ovatoryctocara sp., Changaspis elongata, C. cf. elongata and Duyunaspis cf. duwyunensis, of which Redlichia and Antagmidae
are most common and typical of the Redlichia (R.) guizhouensis—Redlichia (R.) nobilis Acme Zone in the upper part of the
Tsinghsutung Formation. The oryctocephalid trilobites Changaspis elongate and Duwyunaspis cf. dwyunensis formerly reported from

the underlying Balang Formation are described for the first time in this paper from the upper part of the Tsinghsutung Formation.
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Moreover, Ovatoryctocara sp., a form closely similar to Ovatoryctocara granulata from the overlying beds (lower part of the Kaili

Formation) may likely be an ancestral species of 0. granulata. The new discovery of the oryctocephalid trilobites is therefore

significant for the further work on the global boundary stratotype section and point (GSSP) for the base of Cambrian Series 3.

Key words: Tsinghsutung Formation; oryctocephalid trilobites; Cambrian; Guizhou Province
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DA IE
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JESE (RITIRAE, 20015 Zhaoetal, 2008) .

S PH ARV K B A LAY £ 3 R I 2 S
WIKEEZARE . MaBKE . $RARE K
EA, PEAARA, BRSO B SR A SR
Redlichia ( Redlichia ) guizhouensis N /NEYRE 1 H
K Eoptychoparia, Antagmus55 ( FARIE, 1987 ) .
LT 5t AR TR I R 7K A SRR B S5 /RS L FE 24
Z B BIARE24300 m, FEEHKA . Jes
A, T K BAHEZEARS, 7=l
Kunmingaspis yunnanensis, 2 TR L
A Changaspis, Ovatoryctocara, Duyunaspis,
Redlichia, Eoptychoparia, Antagmus, Nangaops,
Olenoides, Kootenia®§ —M-H (K2) , APELA
P2 G5 TP D B SR 3 R 2E A A DX

I R AN A1 5 4 2 W B L s
BRI R X

T RE A AR = R R, TR R
H X34 fi Bt Antagmus dapingensis, Eoptychoparia
jinshaensis; fBUHR B Nangaops brevis; SEFEF]
3l HRedlichia (R.) guizhouensis, R. (R.)
nobilis; BAEk L H X B Olenoides hupeiensis,
Kootenia sp.; TE%E%%Changaspis elongata, C. cf.
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Fig. 1 Map showing the location and geology of Wuliu—Zengjiayan section, Balang district, Jianhe county, Guizhou Province
(' modified from Zhao et al, 2001 )

elongata; “CIENIHBLDuyunaspis cf. duyunensisFI1
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1980) . Redlichia (R.) guizhouensis XR. (R.)
nobilis¥ & 5t NG BB 4 ¥ Redlichia (R.)
guizhouensis —Redlichia ( R. ) nobilis TR A AL A1
(FIRIE, 1987 ) o Kootenia X Olenoides & 4=¥Kk 5
AR 258 M3GENH WALAT, T Ovatoryctocara & T
Bk R, WL TR AANE . AR A%
b = R AR A28 BER (A RAF, 20025 Yuan et

al, 2009) . Changaspis X Duyunaspis A V4 Fe Hhi X F&
AR R GACHPLH A BB I3 RS\ BRR T I
2 b AR = D DO ) /N B R i Ul A
N, A X N A RO A 4 Sk H s =
1)l 0

ST N BRI ME TR 20 EA = il B R T
Redlichia (R.) guizhouensis — Redlichia (R.) nobilis
TRWEY , 5 B b PU AR kA 2 B AR AT DX L .
ST\ FBE MR 2 7 Sk s 2t = iy 3L
Je 0T Ml DX R R 2H 9 Sk B2 I U R Ok
B, HH Ovatoryctocara sp. WA BILA E X,
0 R 2B AR R AL H AT 4 BR R B i AR Z
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Fig. 2 The stratigraphic log of the upper part of the Tsinghsutung Formation in Wuliu-Zengjiayan section, Jianhe County,
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££5. JOB-3141JQB-31-3) .

iR HRRIE, #4J0B-30-11£4.2 mm.
SKREERAIE , APEI IR . HAX A GUIR K e 08 -
BRI, HE2XUIE, HAHIE, SE3ERAXTAR
L — ZREORYTIE o [ EBE IR Z 8] %, 24
AR AL E R 1730 RTINS TER2 2R AR 4R 3k
FE Z (B AN, 29 Sk B 173 TR i
SC A IR A7 R o )5 S B IR T2 4%
S B TR A ] AM G A o i A EE A ) %
MmBK ., FRGEIE, FhghE, ki
W, RS, . RACERDE . R
fiho~775 S LR A o AR SE T4, H6~7Xt )
o FCRMEBEE/ NS

b ORSE M T IR R I Molodo i 1)
Ovatoryctocara granulata ( Shabanov et al, 2008,
pl.8, figs.1, 6) AL, BEARFRE K, bt
AR K, B & & R ME, B/NRIR I,
R . DX e R 3 0 ] e v, S
TR, SRR A AT SN A AT
BB R FRER A 1 B Oryctocephalops) 2012 F H -~
AW ¥ Ovatoryctocara yaxiensis ( Yuan et al, 2009,
Fig.4, a-e, aa', bb') XFITEFJ5# 3K ¥ T B m
WAt , Sk =MIBYT, AR ER R KT
AR, JEPRAEE, B, RN %,
M A, X,

#ELHF Oryctocephalidae Beecher, 1897
#83k I Fl Oryctocephalinae Beecher, 1897
K ECHJE Changaspis Lee and Chien, 1961
KIEHKEHR (1B ) Changaspis cf.
elongata Chien, 1961
(L, K2, 5, 7)

R 2¥ekEmiRA (CRES: JOB-31-1
1 JQB-31-4 ) FI2HE H R EpREAR A (SREES
JOB-31-2, JOQB-31-5) .

iR HRTEINIE ., KEEREE, kiEiET
BEIE o kB, WIRTY 98, T 2%k b A 1] i
Wedn, mivm B, (RS . SkEAAXT: H
3XFEYUIR, HAXTROAR, SEWAE . TR
TR o WA HR o SR 5 [ 0 5 B 5 S 8 9 B 0
Famg s, EAIEA . IR, EE SR,

AR JUIR 5 A G0 o BRI o TR T S 6 1] i
ook, JESRL, RHMMI TR g, SRNILL,
SMNGHRE o WS, ) e W i
WaFR 147y, whihiii, B TEREAL T T 55471
] J B e 4 o I ERPIE, B SE TR, AT
SEE, TS AR R RN, AN2TT, SR ]
Jr AR —1

Ee  ARRURD 577 TS T FE G AL R v
HHETE 5K G B Changaspis elongata (5% T, 1961,
97-987T, [EIRRIL, [&l14, 15; MRIKLESF, 1963,
1851, [EIMRIL, [E5-8) LLHBARML, 22007E TIn&H
Fe MBI, KK, SRR T 88—k
R AL, Mhicss, mREEe7E . PIARARD,
B 1E Changaspis cf. elongata b FE

KK ECH Changaspis elongata Lee in Chien, 1961
(ERRL, El6, 9 )

1961 Changaspis elongata Lee, %3 JC, 97-98, 118
vt PRI, 14, 15,

1961 Changaspis micropyge Chien, 7T, 98,
118-1195T, FEIRRIL, FEl11-13; #HE1.

1963 Changaspis elongata Lee, W RiEEES, 18-19
uT, PRI, E(5-8.

1965 Changaspis elongata Lee, FRTEEE, 111-112
oL, K17, KE13-14,

1965 Changaspis micropyge Chien, Ffii5E55, 11271,
FlRR17, K15,

1980 Changaspis elongata Chien et Lin in Zhang et al, 9§
SR, 26901, EINR89, K115 [EIRR90, FE1-5.

2002 Changaspis elongata Lee in Chien, AR, 98
bt RS, 9.

2006 Changaspis elongata Lee in Chien, McNamara et

al, p.3-7, pl.1, figs.1-11; Text—figs. 3—4.

ML 28k SR A CRES . JQB-30-2F1
JQB-31-6) M CIE ., RIBIRA (SRIES:
JOB-33a,b) .

Wik HoeKINE., kB, LEKm
i, METRMETOR, MR %E, &R
N5 DSk B . aXT Sk, 55 RS 15
T, H2 3T Rk, HaxtkE, 2WE
Myptk, HAHER:, BWIR. S5, FH. M
WIE TR T . IR rh o7 B A e B 9e, 54
o7 Sk 5 e BE A A o IR, RF k¥ 2KE .
MR WA o TR0 S I H s AR, U1 F4hik
o Ja B, mAMEm MR, SMhSEAE .
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PR TON, N, 15 g . A TE T
i, AT, A o S S AR S RN, 2
T, RRNSEAR SRR Y

BeB TARA 7 T B AL R SRR S
ML H R 8 Changaspis elongata Lee in Chien,
1961 (4 R4%, 2002, 9831, KEfR1S, K9) 1R
FAARL, 2200 ST\ RIS A il 8 1) i S 4 41
TAABERRAS WG P .

% LI #} Feilongshanidae Chien et Lin, in
Zhang et al, 1980
#EIJEFEH Duyunaspis Chang et Chien, in
Zhou et al, 1977
#EEEIEF R ( #{UAFH ) Duyunaspis
cf. duyunensis Chang et
Chien, in Zhou et al, 1977

(ERRL, K3, 10)

ML 2Bl A CREES: JOB-35-2F1
JOB-35- 4) APk HRA (CRES: JQB-35-171
JOB-35-3) .

iz WKLY BREMES, ki
R ITE . kiR, KR, Sk#iaxt, #bt
ARo JT Dk B SRR GOIR 10 N S 7 RHE TR
WRAHIE . BT E, T m s Rt . AR
SN i Dred =R TR 5 E N Y1 E S s 3411 e DO R VA = S )
S B TE I 1280 /N T 12 BRI ZE, sk
el IRER WARFSRE, mRTAMPE. 5
SO, AN G R . BAZRIEALTR, SR
WILGIH o Ahihges, FTHE o J5 003 A ) 45
K, Gmieas, WEahEvE. Mersy, Hhahiom,
MR, SRR . FSXIT T AR T, R
DL AR . HhERsTY, R, e daE
A, W TE, WA, KRILER .,

B AHRIRNFI#R SR 5 JE 76 B Duyunaspis
duyunensis Chang et Chien, 1977 ( J&K#, 1977,
1315, [RR41, [E5-6; FINIE, 2L, 1978,
44451, 157, B11; 5K3CHESE, 1980, 273
U, BR9L, [B15-6) HLEARRL, X ITE T AR
PR ETER LTI, KEASEEME, T
W, G MER B, mETE, MRieas .
FRA A E Duyunaspis of. duyunensisAbFE

Bt AITMABRAAT R ISR FGERALE T
LRE, FAEERE T EEEELE, A
— FF 55t
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EhR ( Plate )

9

i H] (Explanation of plate ) : FTATARA ™ A SR /A RBFER R AGL IS IR 2 B3, DRAFTE ST R AE T, LB R Imm, JBQ
JRAEES . (All specimens are collected from the upper part of Tsinghsutung Formation of the Cambrian Qiandongian Series, Duyunian Stage in Jianhe
County, Guizhou Province, and housed in the Paleontology Institute of Guizhou University, scale bars are 1mm, JBQ for the collection No. )

F1, 4, 8 BRI (KEFN) Ovatoryctocara sp. 1.3k (cranidium ) , REES (collection No.): JBQ-31; 4. FFHEIFL ( dorsal exosleleton
mold) , K4S (collection No.) : JBQ-30b; 8. BH (dorsal exosleleton) , RS (collection No.) JBQ-30-1; K2, 5, 7 KIEHKIK
au CAHRURR ) Changaspis cf. elongata Lee in Chien, 1961 2. 3% (ecranidium ) , KEES (collection No.) : JBQ-31-1; 5. T HENFL (dorsal
exosleleton mold ) , R4S (collection No. ) : JBQ-31-2; 7. %%(nranidium), R4S (collection No.) : JBQ-31-4; K6, 9 KL A
Changaspis elongata Lee in Chien,1961 6. B H (dorsal exosleleton ) , KHS (collection No.) : JBQ-33a; 9. TFHYEIEE ( dorsal exosleleton
mold ) , REES (collection No.) : JBQ-33b; [EI3, 104518851 E 7 dL (AH{UF ) Duyunaspis cf. duyunensis Chang et Chien in Zhou et al., 19773.
Sk (eranidium ) , RS (collection No. ) : JBQ-35-1; 10. REEHATH ( incomplete dorsal exosleleton ), ;fé%%(cn“enﬁ(m No.): JBQ-35-2



