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Abstract: A large number of macrofossils were preserved in-situ as carbonaceous compressions in black shales of the Lower
Cambrian Niutitang Formation in Weiganping area of Fuquan, Guizhou Province. The microstructure characters of these fossils
are not clear. It is difficult to catalogue most fossils. which belong to some problematic fossils. The fossil assemblages mainly
include worm-like fossils, rhabdopleurid-like fossils, tubular fossils and trace fossils, and a small amount of other fossils such
as hyolithys. sponge spicules etc. The worm-like fossil assemblages are dominated by worm-like fossils and rhabdopleurid-like
fossils, whose size is large. The fossil-bearing bed is located proximately on the nickel-molybdenum multi-metals layer. The
worm-like fossil assemblage from the Niutitang Formation in Fuquan is equivalent to that of Zunyi biotas (lower biota of the
Niutitang Formation), but different in predominant groups. The discovery of the worm-like fossil assemblage in Fuquan enri-
ches the Cambrian Niutitang biota, and provides new information and materials for the study of evolution of early metazoans.
Further studies of the worm-like fossil assemblage will surely provide more favorable evidences of paleontology for the ancient
environment recovery and taphonomy research.
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Fig.1 Lithological column of the Niutitang Formation in Shantun section, Fuquan County
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Fig.2 The drawings of the worm-like fossils
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Fig.3 The fossils collected from Niutitang Formation in

Weiganping, in Gaoping town of Fuquan County,

Guizhou province
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4 TR 28530 LTR384 MU 1% G i 6 4 1) AR i gk
A A TE AN AN AE T ¥R LB B 40 B i
T CELFE 8 I SU R 3

23 BERKA

RIS A 76 AR SRR 2P 2 B 3 2 0 R A
AR F .

Horp— 28 WA A (30, R R 44 IR, ol
AT — it 258 20 O 8 W IR A S A AR R IR IR K A
19~58 mm., KT 58 B (8 ) 200 6 mm. HIAK
Te HLAETE 290 6.5 ~10.0. Ht 5 3 i LB 20 25 1
PRAERS I R L R 1 em Z N AT LA 2 5 4B
P 2 A R SO A (1 R R S IF
= B S5 R R L T LATRAS BE X8 B JE Rl
24 BRBITLA

TEZAH A 38 AT VLB o3 45K 1Y 3t 3 A A7, 3%
A AT AT SO ARG 3, AR B SN B 2 (18] 3e~3g).
Horp A — P A A Ar A (B 3e) , FTREJR T3
2SR AT 550G 1 3l Wy B e (08 R AR A A i) 25 i
A R AR AL, 3 28 35t 30 Ak A7 B0 2 B UL Y
ST ER L 2% 2 R 1 3550 Ak A B DL T U VLA ) R
G 22 45, 2013).

3 T MENX

B I I8 RN A7 (198 1) FIETF 1 (1986) ¥ 7E 4%



616 HERBLY:  http://www.earth-science.net

A1 %

SRMEFFEF 5 PRV - 38 FEAR AE v S b A 1 IR 4T
AR o o s Berh B R BT = L Mianai-
andiscus sp., MAERE L —21 4 — S K—i ME I H
AL DX B A B R 2H T A IR AR 2 D WR B T
A1 =M Mianxiandiscus G IC B 25,1999 ; 3%
HEAF 2004 5 4 24 S, 2009) 3% = I WA Mianai-
andiscus W] LS AR AT SF BT WA Paraba-
diella-Mianxiandiscus HL&H X} b, IF H 8 L — 4
G — K —m B H N Mianxiandiscus W ¥
JEFAUBOR 2 10 m GBEIC B 45 1999) . i 45 R HEAT
B2 B i 21 0 BCRAG A AL B 7 MR B T Mianai-
andiscus 45 Z 5, BN J& T 9€ 3 20 1 AR I 10 2
AT .

A SR 24 1 I A0 R A A 4B A RS A
MRAE W REAL AT 2H AR — B0, HAR AL 75 BE AL FT BE IR
KA R IRA A T A A A S (EURR SR G T B 2R
5 9 200 5 R AR A 215 2 DA BOIR ORI 3 A
FBERIATBE A0 A o 3L A AR A ) BE A A A
DLEE 2 3l W A R K OB 52 1 1 BB ik
T LBERIATRE e A fe LR BT e A5 (1999) 1
TR SCHAARTE IR JE A8 A I 9 211 90 )2 7 Hh ke B
FE R R RSP T IAFBE e, H R iR 1% 26
A7 B HETE A8 I HE S e B 4048 0 — D i 8 3T o
AN E B JEE B B W A A G JC B 45, 2008) 7 A S 4
I 3% 2L 5 IR A A 45 v BEARURT BE R S Al i
B WEEREROAAZm Eh Tiea ES
HERR LG ™ 5, A PR A7 U] ) GO ) 3, AS e Ik T
ZAHKHIPRAE W EZFE TR RS R
SE A7 B8 ML A AR BE B2 X 2 B 3 4 B8 U AT BE R 2
A B 1) 26 51 T 1 0 2 38 A 15 T 58 B AL A 10 46 2
HE— 20 B 5 A SR H DX AR B 0 2E 0 SR A A G
RMANET TERRFEIEAW AR, B
SR ST R 5 A Bl W i T A B AR TR B ORE A
F .

i SR AT T 2 I I 0 R A G 2 DL
Jo I B QDR A A PR 0 2 I o s A
25 A BIECRE AR 5 B 0 S A B IR A AR W RE e e
b D3R R FR R A R Y S8R A A — B A B
ARA (2004) 38 3o % 5t M 30 SC AR B 2R Ak A SR
TS TR PEAT R L ) B S A S A E T A
SRy T RE 2 VIS R Y TGRS Bl L W R AR
S S AR K B LSS R M L A R L L T A
ST LA A AH 2 s LR S B R VR T IS ) L 4
JBT ) B A s ok, R AT BIL R R AT 2 R M P R

A7 7 o Jo T JBEAR B A A 2R 2l W 55 (2008) 1A IF %5
(2010) A Be X SCAH 25 (2014 3 32 % 57 1 128 S 2 1
YR AL A B AR AT )2 A R A L ER AL 2R R AR
WHSE A R IE LR B AU S5 T AR B S L A AE 2K
FEAR P Z S5 T 0 R BB T e s 1Y
B Yuan et al.(2011) 7E0F 58 4 H A= 1 B %) 34 50
FEAE B 5 DA Sk EL A 30K Fofr SRR 21T 1) A P B S EG A 30 B
04 RS 2 K R 2 /0 2 B B 1 SR (H R AR Ak —
M AR FH D3 s 0 K 025 T A LR o PR M2
SR B s BR AL 2 Ll 2R W 2 RN RR 2% O T 9 25
A VA5 A SR M R BF 25 5 0 A B U 4 ) 1 R
SERE AL AT O A SR AT BT A B A 2 0 R A
YA 1 HE — 25 TR 5 e A 3 B RE R A 0 A 1) Ty PR B
P S RT3 A F 9 B AL T R ol AR ) 2 A
J2 2 77 T R

B AR R e L FS AL PR T
MK FRTAFIE Ao b B3 FEE B FHR R
0 Bt 48 5, 2 b R R R0 Bl BB, 3R R G
FFLAHALAR B ARG ENFELALS
L B L NS P &

References

Briggs,D.E.G., Erwin, D. H., Collier, F.].,1994. The Fossils
of the Burgess Shale. Smithsonian Institution Press,
Washington and London.

Cui, T., Yang, X. L., Zhao, Y. L., 2010. Preliminary Taphonomic
Analyses of the Early Cambrian Niutitang Biota near
Songlin, Zunyi, Guizhou. Acta Palaeontologica Sinica » 49
(2):210—219 (in Chinese with English abstract).

Deng,Y.N., Guo, Q.]., Zhu, M. Y., et al., 2014. REE Geo-
chemistry of Kerogen from Early Cambrian Black Rock
Series in Western Hunan. Earth Science s 39 (3):283 —
292 (in Chinese with English abstract). doi: 10.3799/
dqkx.2014.027

Duan, Y. H., Han, J., Zhang, Z.F., et al., 2012. Comparative
Research on Cambrian Burgess Shale-Type Soft-Bodied
Fossil Biotas in South China. Journal of Northwest
University (Natural Science Edition) ,42(2) :288—294
(in Chinese with English abstract).

Han,].,Zhang,Z.F.,Liu,J.N.,2008. A Preliminary Note on
the Dispersal of the Cambrian Burgess Shale-Type Fau-
nas.Gondwana Research ,14(1—2):269— 276.doi: 10.
1016/j.gr.2007.09.001

Hu,S.X.,Zhu, M. Y., Luo, H.L., et al., 2013. The Guanshan
Biota. Yunnan Science and Technology Press, Kunming,

76—77,185 (in Chinese with English abstract).



VE 0 45 455« 5 M A SR 2 5 3 20 T R A B Y R R 617

Hu,S. X., Zhu, M. Y., Steiner, M., et al., 2010. Biodiversity
and Taphonomy of the Early Cambrian Guanshan Bio-
ta, Eastern Yunnan. Science in China (Series D), 53
(12):1765—1773.doi:10.1007/s11430—010—4086—9

Luo,H.L.,Hu,S.X.,Chen,L.Z., et al.,1999.Early Cambrian
Chengjiang Fauna from Kunming Region, China.
Yunnan Science and Technology Press, Kunming, 79 —
80 (in Chinese with English abstract).

Pang,Y.C.,Lin,L.,Zhu,L.D.,et al.,2011.Features of Cam-
brian Niutitang Formation in the Beidoushan Ore Dis-
trict, Weng’an County, Guizhou Province. Geological
Bulletin of China ,30(8):1245—1250(in Chinese with
English abstract).

Peng,]., Yuan, J. L., Zhao, Y. L., et al., 2004. Discoverry of
Trilobite Genus Zhenbaspis {from the Lower Cambrian
Niutitang Biota at Heishapo, Songlin, Zunyi, Guizhou,
China.Acta Palaeontologica Sinica, 43 (3):407 — 415
(in Chinese with English abstract).

Shu, D.G.,1986.Notes on the Oldest Fossil Bivalves from the
Niutitang Formation of Fuquan,Guizhou.Acta Palaeon-
tologica Sinica »25(2):219—223 (in Chinese with Eng-
lish abstract).

Steiner, M. ,Zhu, M. Y., Zhao, Y.L.,et al.,2005. Lower Cam-
brian Burgess Shale-Type Fossil Associations of South
China. Palaeogeography . Palaeoclimatology . Palaeo-
ecology +220 (1 —2):129 — 152. doi: 10. 1016/]. palaeo.
2003.06.001

Wang,P.L.,Zhao,Y.L., Li,Z.X.,et al.,2013.Features of the
Cambrian Niutitang Biota from Changyangou Village,
Jinsha County, Guizhou Province. Geological Bulletin
of China ,32(5):760— 766 (in Chinese with English
abstract).

Wang,P.L., Zhao, Y.L., Yang, X. L., et al., 2005. Crumillo-
spongia biporosa ( Sponge) from the Early Cambrian
Niutitang Biota in Guizhou Province.Acta Micropalae-
ontologica Sinica,22(2):196 — 201 (in Chinese with
English abstract).

Yang.R.D.,Mao.J.R.,Zhang.W.H.,et al.,2004.Fossil Pres-
ervation and Palaeoecological Research in Early Cam-
brian Black Shale.Acta Sedimentologica Sinica ,22(4) :
664—671 (in Chinese with English abstract).

Yang.R.D., Zhang, W. H.. Jiang, L..]., et al..2003. Members
of the Chengjiang Biota from the Lower Cambrian
Niutitang Formation, Zunyi County,Guizhou Province,
China.Acta Geologica Sinica ,77(2) :145—151 (in Chi-
nese with English abstract).

Yang.R.D., Zhao, Y. L., Guo, Q. J., 1999. Algae and Acri-

tarchs and Their Palaeooceanographic Significance from

the Early Cambrian Black Shale in Guizhou, China.Acta
Palaeontologica Sinica »38(Suppl.) :145—157 (in Chi-
nese with English abstract).

Yang.X.L..Zhao,Y.L..2000.Sponges of the Lower Cambri-
an Niutitang Formation Biota in Zunyi, Guizhou, China.
Journal of Guizhou University of Technology (Natu-
ral Science Edition)29(6):30— 36 (in Chinese with
English abstract).

Yang.,X.L.,Zhao,Y.L.,Zhu,M.Y.,et al.,2010.Sponges from
the Early Cambrian Niutitang Formation at Danzhai,
Guizhou and Their Environmental Background. Acta
Palaeontologica Sinica »49 (3):348 — 359 (in Chinese
with English abstract).

Yang.,X.L.,Zhu,M.].,Zhu,L.Y.,et al.,2009. The Bradoriida
of the Niutitang Formation from Traditional Lower
Cambrian in Jinsha County, Guizhou Province. Geolog-
ical Journal of China Universities, 15(3):296 — 303
(in Chinese with English abstract).

Yuan,X.L,Chen,Z., Xiao,S.H.,et al.,2011. An Early Edia-
caran Assemblage of Macroscopic and Morphologically
Differentiated Eukaryotes. Nature , 470 (7334): 390 —
393.doi:10.1038/nature09810

Zhang, X. L., Liu, W., Zhao. Y. L., 2008. Cambrian Burgess
Shale-Type Lagerstitten in South China: Distribution
and Significance.Gondwana Research ,14(1—2) :255—
262.d0i:10.1016/.gr.2007.06.008

Zhao,Y.L.,2011. The Kaili Biota—Marine Organisms {rom
508 Million Years Ago.Guizhou Science and Technology
Press, Guiyang., 85 — 86 (in Chinese with English ab-
stract).

Zhao, Y.L., Huang, Y.Z.,1981. Early and Middle Cambrian
Trilobites from Daoping of Fuquan, Guizhou. Acta
Palaeontologica Sinica,20(3):216 — 226 (in Chinese
with English abstract).

Zhao, Y. L, Steiner, M., Yang, R.D., et al., 1999. Discovery
and Significance of the Early Metazoan Biotas from the
Lower Cambrian Niutitang Formation Zunyi, Guizhou,
China.Acta Palaeontologica Sinica ,38(Suppl.):132 —
144 (in Chinese with English abstract).

Zhao, Y. L., Yang., H., Li, Y., et al., 2008. Exceptionally-
Preserved Early Metazoan Biotas of Neoproterozoic-
Cambrian in Guizhou and Their Implications: A Brief
Introduction. Acta Palaeontologica Sinica, 47 (4):
405—418 (in Chinese with English abstract).

Zhao, Y. L., Yang., R.].. Yang, X. L., et al., 2006. Globular
Sponge Fossils from the Lower Cambrian in Songlin,
Guizhou Province, China. Geological Journal of China

Universities +12(1) :106—110 (in Chinese with English



618 HERBLY:  http://www.earth-science.net

B
=
Gl

abstract).

Zhu,].M., Thomas, M.].,Luo, T.Y,et al.,2008. A Tentative
Discussion on the Variation of Selenium Isotopes in
Black Shale of Niutitang Formation, Zunyi, Guizhou
Province,and Its Implications for Depositional Environ-
ment.Acta Petrologica et Mineralogica ,27(4):361 —
366 (in Chinese with English abstract).

Bt B 32 5 3% STk
FETE A 242 B OT T 2010, 5 JH 3 SC A bR 7€ 5 48 17 30 2
T2 A Wy TR B HC 2 R AT R0 PRl AR R, 49 (2)

210—219.

XS SR FRPCAE R R 55, 20140 75 € IR 42 R PR B R R
Hh T R P T R B AL 2 R AE M BR B 2L 39(3)
283—292.

B or st dK AR KL L 2012, 48 1 A AR T 00 R AR 1A
PeAT A PR BEAF 5. P AL R 5 CH AR B D » 42(2)

288—294,

WA AR W B L &, 2013 R I A BE R R
el kL, 76 —77,185.

W WA L R R L4, 1999. B U IX R ZE AR B T B
W B W = e R A, 79— 8o.

Ve MR . R F AR L 25, 201 1. 5 PN 2222 Hb X b 3F 1 i X €
PR 2R W s 2H 0 R BT 8 . 30(8) 11245 —1250.

WHE, AR RIS, 2004, 5 2 SR KR v Bk B 9E R
2 5 38 A R P B IR R B A 2 AR 43(3)
407 —415.

EPAEF, 1986. Bt A % 2 B o8 4L f ol R RGeSk A R
YoEdR . 25(2) 1219 —223.

TN TG AR 252013 M Vb K A I ER R A
B 3 4L A 0 B 2 RS AIE . b 5 4R L 32(5) : 760 — 766.

T, BRI LT L5, 2005. 5 M T 23R 4t A I 0B 4H A
My i) W FL R 1 ¥ 87 Crumillospongia biporosa . 13

Wt 2L W44, 22(2) 1196 — 201,

B AR BRI A, S, 2004, 55 M) R JE R L0 B8 68 5T
FHHRAEYA AR RS F R DR ¥R, 22(4)
664—671.

BB AR Bk TR 357 L 45,2003, V8 VT AR W B 49 76 5t JH 328 S
A B 21 R B M BT A AR . 77(2) 1 145— 151

MER AR R IC TR L IR %S, 1999, $ M 58 gk ik LI IR (0 T
W s T H R B R XLl AR R, 38 (T
145—157.

o P4 X TC T - 2000, 5 M 30 SR € R G A s R AL AR R R
R ER AL AT 5 M ok KA 22 i CH AR B2 1D . 29(6)
30— 36.

W T AR R LB, 2010. 58 M ST ZETE R R A B I 4
A B W b A B HL IR B R Rl A AR, 49 (3D
348—359.

T 26T WL 4 L R BRHE L 25,2009, 55 M 43 V0 R 8 5 45 2R B
2 g UL g R b T 2 A L 15(3) 1 296 — 303.

BIC 2011, 9L B A W B ——5. 08 AZAF AT RO Mg e A= ). 5%
M- B B4 AL, 85— 86.

X TT IR, BT, 1981, Bt M A % 18 3T 4tb X e ZE R = o
HE YRR, 20(3) 1216 —226.

B ICH . Steiner, ML, 4% Fii A<, 26,1999, 5t M X T ER G 4
s Wi AL 5 A AR YRR & O B B A A
7,38 (HETI]) :132— 144,

I, it 25 55,45, 2008, 5t M B T i 1R ) FE R 22 L Ay
S YT S A A A B LRI S R Sl AR R 47 (4D
405—418.

WBIE I R T D4R L 552006, 5% M FA bR T 98 3 % 4 B
ZH A R b BROR U 4 Ak A e AR L B R, 12D
106—110.

REEH . Thomas, MLJ., & 28 X, 45,2008, 5% M 128 S 2F 5 3 41
BAAHE R R AR AR SaT
Y&, 27(4) :361— 366.



