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FWBEAE . LHRE 2 Bkl X LW 8 2R SRR AL A (e B 0 b B — & i 4 A B O
HREE A KRB, WE XA EY), B R IER R AR A AL T A A
AT 73 AT LA 58 K BRAE € S R 5 RS A SRR PR 1 3 8 KA — ISR Y Tl
FEEM AR ] AR Al BRE W RER AR /NT s Ja AR A E M B L AT
R LS RERH AT BB XT8R2 E R RS IR AL DA R B2 — R 2 &
W EH A AR EEE X

KR R PRERURN AR SN

Bilt s EE AL DN S BRI A s € st S A B AL AU T R 0 50
KRB SIEEIAC T AR T 4 AN TE2K | Scenella F1E WL BEE K BEIE
RAC A ARSI TS A DU R DR AF It 22 00 S AR )AL A S A 3 S R DA
A ASSCEE RN T R RR BLAS — AL 7 0 ol M PR PRI A 30 28 S O 7 i 7 30
HE B R

L RIER IR TR RFAE

MR )5 B35 X5 R Ea T ()1 R ALt X 73 1 22 s A R T2 4
B AR AR, EATSE T BT AR DOE R B i L
e AR AR AS IR A I O A0 T R T o SR Bl DURR T — B R TUa A G Ol 028
S5, 1993) e MR A 2 I S Rl AR 5T AR HTUBURAE IT 73 o Y SN

PR XA AEAR S — B2 — A BT—ERPU AL X, R T o T Je e It
ieE Kol R BEeE E B JE 50— 200m , DU SCRABR AR B4 0 R (R 1),

SR B 2L — Eéﬁﬁﬁaéﬂﬁk FEHURHR AT A Al AE— B
G A B KRB & R TRKCETE S T AU (10— 20em ), R ﬁzj:jy I

WRRBORITTUE | %ﬁaéﬁ{ﬂxﬁs%ﬁﬁ\{ﬁ&ﬁ@%dﬂﬁtﬂzﬂ 8 R
8. WKt ORI Yot BORREECH . & KB R KB AL AT Tsunyidisous 2,

Wik A . 1999-08-10
R ARBL S 4 (49772085 HERS LI (95-5-01) 35 M B R 2 K A W Bh AR
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Scenella N B KA U217 5 sh) Ao g 248 8 &1 J&5.3m
T RAGRFEKFEEERE MM AEELR KAQEKEZZH L6+ M
NEW Tsunyidiscus MEEFAL G JE 2. 2m
6. Kt RKENRTUS . &5 B4 5 JE 17m
5. BARITGER LA, &8 KEMWIEEEE & LR . B A KFZH J& 24m
4 BERETE RALEERES. SHEENZRER ENTEL R IERELE & Sm
3. BARIFTUR  SHFEMN Mo NIV %, hZ 4R IZ JE0.5m
2. BT TURR A J& 2m
L RE A RaTUE SHZREORTE B2 JE24 1m
K. WREOETE. ®E, §KE Tsunyidiscus.Scenella . 3.
40m
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RERATE, SHRKREEBHEH
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BARRTE, SEEMN MoNi,V,HLEBEHEXEBNRLNFTLA
8.5
35 BEOERATE, KHERARIE, A54A
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1| 1

T BREHERAZE, TN 02m ERiks
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The map showing sediment character and fossls distribution at the bottom of Niutitang Formation

in Songlins Zunyi
25 LR 38 SRR X R FE R R — T AR AT SR 0 PN Bk PR 35% » 2 70
RITIRIEA ARG S T K e A F M BREHE &4 Mo, Nin V BT 5. B T 2 &8
JZ. RIS A B AR T AR /NTe s 2 S A BRI B e K SR ARG O TE R T
A IR DU P s o W M 2R B BT B 22 SO g . BB AR 1t ol AR ol 0 e 8 b 45 ) 3
s UK ) AR S ek 55 » SX B TAR T K €8 BOR 8 5 %E 28 Zunyiphyton, Vedotaenia;
Doushantuophyton, Y uknessia> Sinocylindra, ti 5 H Tsunyidiscus, t - TEH Songlinella, K|
YIRS Scenella FNRIIXUNTE TSI Perspicaris, Isoxys tEATRIE S o
SN . SR A BRI A S SRS DU SRR R AR TUA T BRI
T ITA ISR E KA JE 100—200m . PARRITILN TP 4 AR (HEIE 2) .
SRV T LT T 42 T O B e 4 R ik B M8 B S i DU s i BUa TP A /e i
Hyolithes (S MIXIEIN- 1977) " KT 41 5 B2 B R SRR B ARl 5 0T T 2t 2

T HNIX RN 1977, M A SER &
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18.5m
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10.0 BATE, SENIBA
40 BBREKIE, & Mo Ni %
3.0
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0 T1
L 1L #RkeEBEEARE
1 T

P 2 BRI T AR ERAL A A6 R TTRRRFAE
The map showing sediment character and fossils distribution at the bottom of

Jiumenchong Formation in Majiang

BT, AR A AT R Ul T AR = 00 4 2
4o BAKFZEHEMBERCRE Sy R AR RIS, &8 KEEWA A IHE XWX HNIE
KB R KALE A A J& 2m
3. BAKFREHEBERTIUE &H KB SR B8R RN A, HhiBmlan®
7 J5£ 0. 5m
2. B BIFTCA . RULE DR G S W R % 6. Om
L B RS BRI TS a0 AR BL B J& 1m
0. BRI Z IR B A RESTE U, T RO S BEmas% ts, S0 B /Neifa Hy
olithes sp- J& 3m

KERAEDHL RN 2 GRS — M EW RN, RS EAa = 2 Mz
JEALE Tm, FET B =M . Tsunyidiscus Chang H 4O0m FIHLZ, H 2R T RE L
ZEATL SR 2 O BB R 1R FL/ JE R 2R A RS UUR, 7EFE i R
NEFFEEWEDN A BHFTE B/ FER R R LA R

ZOWR4E

T ED R B A BT AP M, 1962 AR SCREE L BOE R X & il 2 b A B
TRBUNBERACA . 1975 SRR X M NBIBDRAE A AN Chuaria, DLUETEFRE AL 7
TR A 0k X 58 B R AT A R X 2 AL AR A K B ) R e At
7 BRGNS A AT DL A T VSRR 1985 45 Hofmann X117
KA BN Chuarias Tawuia F1 Longfengshania 2% (Hofmann, 1985) SR EEXT S M S
LHEYRER A BTN, KIH P A KREMLENAE Thallophyta, F R T LB A
Y #% F (Zhang» 1989:Zhang and Yuan, 1992),

1984 45 J: 8 IR, P i 308 72—k BE 1L V2 20 vh & B 2 W e 25 AVt 448 Entero-
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mophites siniasis: HIANLEE T WITFFAG 1 )i i) A= M) BE 2 WL 2R A A 58 LA Gead Ja ok
—RI AR RS FE T ATFER L BA B R A AL R BESE I RE . 1985 4R
HALSERR T XA A )N AI/NAEE Fasciculella bagungshanensis Duan, 1986 4E £t
A AL (1986) %L B R E B IAT B KR T BEG@EE X FAOLE
WLBEAL) , ARG T MR B SE A LY Longfengshania,

1985 AE TR RS SR IE T LR T 15 A W B b £1 . 2 Ja it — R 5B R & Fn ik
1 2 SO TR EBE LLITEIA 57— T R S R B (T Kk 2555, 1992 2 )IR4E, 1995 B ke
55,1997) 1990 45T 07 AR 2R BE LLVE 20 Hh 4R B ORAFA AT (0 R WL BE A0 AT Miaohenella
Ding> 1992(BR3k A 1991 1R Hoan 44 i B I R Diaoyapolites Chen 1994 ke ki 2
e AR R E PR A iy 22 s Diaoyapolites Chen NI F5 Wl G T 5558 (1996) H i
TR AR BT T RGRR A AES IR AT /AR T 32 J8 S8 ANFh. It
Miaohenella J& IR ZERGHEAT TAFFE. [RINPRAEIRETE 19911996 S RHGE T EidHX
AR MBERAA JEE AR Z 05T R R (MR35, 1994) 18] T8 45 (1997) 7e s B4 11+
H(17Ga) K& B B v & 1Y 72 W e 284k A B W TR fiIR T Tuanshanziaceae Ff
Changchengia, Tuanshanzia, Eopalmaria, Proterotaenia S50 6 B, HUIRSE (1999 it T
W T FE R AL S5 A AE YA A e SCRAAIE DA D BE LLIVE Y B 28 S B AR 3 25 2 T S R Al e Ak
ARABARA - BEPHAE BE LT W E B IR e o HEsh Ry« FER IR —HE EM R B C
BEAKG R T A BRS04 4  FR N A BE L8 TR S A A 1 B — U R S et
W, B K 22 S i S ) SR A B TR 1L Fh (k225 1992), JEXT i AR #E
ARFIERERT T RGEAlA . Steiner (1994) L5 7347 T R E ATFERC — FER L F W 1L X
W BEA AT . BRI S (L995) il 1T L e WK Y uknessia» Sinocylindras
Spinella, Megaspinella’ J& , FEHESF(1997)TEL UK T W5 H AR P & 0 7% WL e R AR 3E
BTSN R A KB BRI X — TR R A R SRR A T 1 —28, XL
PR ) — S A AR TR IR, RITE B A e i FURSR I S R 2R ]
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X,
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Ly BRIFIFRAER AR R A &

TEA B LR AR A LT T 2L 1 8 45 7R o DU w7 A R B R 2E A Vendo-
taenia FNEAG BRI MEEPR B E 28 /) Y uknessia quiz houensis ; EER 2R, S, AR A E
PRLEAE S, HAH B RS MAR A1 Zunyiphyton perelegaus , FINEH £ F BB 2Lk [ B
& Sphaerocongrequs variabilis (I 1.&6.7),

NBESRFAE K= R LA TR RRIE /3T AL S AR T RE SR8 7 AR TG R BE 2 Rl MR
Zunyiphyton perelegaus, Y uknessia quiz houensis ¥ [F] Bl A= A 17 e R A B TR S ARAE L B
BT, R, AR IR AR TR A S, SR AR BB RIS R R
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g HE LA R £ DU W2 5 78 BLan B LV S i T A= | e I I VL AR B
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quiz houensis TETF-HESS, TERLAMRE DB A K I, iX 510 X AE 5 FER AR AR B

3 BRI AR

X SCRABK T FERGE A B 20 1 B a4 i 2EA T SR IR 2R 0, e SR I 2RAL A (L3 A1
TESS 2 )2 R0 4 2, BRI LR B2
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54 ZEFEEMEITIA A Sphaerocongrequs variabilis, A B BE v FIEDIRIRSE,

SCIRSAC AR T LR AT 5 Z A E s R B BZE A — 2 B2 1
FEFRGE I AR A G LRI A PR RO BRAF IR IR 5 2, - ZE 7 09 1 i b DA AL
TEHAR 5 EE R BRI BT TEIX AR IR T A MARME A A DL Z AT E R R R R A TS
AR R IA AT KR TEFER R R A TUE TR R T R ER S e s s, B
B SO AR AR B AR — B AL T8 ECIRES, Hrp A A iy e A

A 2R R F R SR VR 2R A S AL S e ] 7 R T AR A SO0 66 B2 L SRR 2 & A D)
(FHERIASE, 1978 FA BE, 1982) . MBEIESSAL & FFAEXT bE, 38 S BRITF-FE R PR 0 DA
A AR S AT S IR T L AE R A RO
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The map showing 3%C and sea-level fluctuation during early Early Cambrian
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FIER R EERD X — T A 2 Bk A IR B, 7EAE R I X, AH 24 MR A SRS 1A
G o FIN N = 8AE (Brasier, 1992a) , ZEVEIL AL & Hb, KLFE 560Ma 245, #HYS T
(Tommotian ) F ], FIFEZEAR 8°°C 15 8 F B T —A> 2504 {E (Brasier, 1992b) , §m 8°°C K
/INFJTRR BR 3 Bl RIY/K s g Jo ALk (R 37 & L CO2 Y EE RN AE M R ik (R 62 2 T i
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BRI D R BVEFRE T 75X —15 5~ 0°C BTN, M7Er X &3 iz
{3z, 07 C HIFBNH I BHY RIS, BB EREE th BRCIR S 28 0 & B R, B R T A A
HE B, IR B4y 25 07 C B B B KL% . X FP LS TE Atdabanian 1
Wt AR, 7E Tommotian MEHAAN Atdabanian F- A RFBLR) 4 Bk AR 5| S 2 3K Bl ) i
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KA T AR X 8 C I K BB ] (Brasier» 1992a) . FEX PR EE FUIEAEY &AL T M4
BAL LA R — N AR,

25 Bk AR FE R B A e B MR 5 BT = T Tommotian HHAAAAE— N
B Fo A A XA 7S R A 0V C P AL 2 LA B B R I (R 3),
HE R RRZ KRS H B Z . 48 1 EIS AEMTER 2K IR KRR EE.
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Wt B AR 4548 , (B8 8 AR Ee Morania Waleott K—MEEZR L, 5EILshY)
RE Y uknessia RARMRL(FRIDIEEE, 1995) , anigefd R/  BA BR EIREh 1, Btk VIR IR 2
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BT hE M, FERL.
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ALGAE AND ACRITARCHS AND THEIR PALAEOOCEANOGRAPHIC
SIGNIFICANCE FROM THE EARLY EARLY CAMBRIAN BLACK

SHALE IN GUIZHOU > CHINA

. 1 2 . 2
YANG Rui-Dong ),ZHAO Yuan-Long ) and GUO Qing~Jun )
1 Department of Earth Sciences, Nanjing University, Nanjing 210093;
2) Department of Resouxce Engineering, Guizhou University of Technology, Guiyang 550002

Summary

Key works: Palacoocean change,  Macroalgae fossils:  early Early Cambrian.  Guizhou province

Abundant macroalgal fossils from the black shale of the Niutitang Formation in Songlin
section, Zunyi county s were discovered by the authors. These macroalgae fossils were preserved
in association with Brachiopoda,Spongea; Hydrozen: bradoriids fossils: the age of the biota prob-
ably is older than that of the Chengjiang biota- Two assemblages:and 1 new genus and 2 new

species of the macroalgae have been described in this paper-

1 Floating macroalgal assemblage

The assemblage is mainly composed of abundant taeniate algae such as Vendotaenia and
Yuknessia (with large ellipsoidal “holdfast” —floating vesicle”). various filaments. such as
the Anabaenalike Zunyiphyton perelegans, often interwoven in reticulate masses, and
acritarchs, including colonial cocoids ( Sphaerocongregus) -

Judging from the morphological characteristics of some algae and sedimentary environment
of the fossil-bearing strata,the majority of the fossil algal assemblage are possibly floating mem-
bers-

2 Benthonic macroalgal assemblage

This assemblage consists of benthonic branched algae and floating algae- Doushan~

tuophyton Chen, Y uknessia Walcott and Sinocylindra Chen are abundant - This assemblage is

preseryed in grey and yellow, shale of the middle part of the Niutitang Formation, and abundant
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macroalgae fossils occur in association with other fossils in the shale, e- g- Tsunyidiscus,
Hyalosinica, Leptomitus, Solactiniella, Perspicaris, Songliniella, Tsunyiella, Byronia, and
acritarchs- The macroalgal fossil assemblage is characterized by the shapes of algae, which is
similar to those of algal fossils of the Miaohe biota and the Kaili biota-

Abundant macroalgal fossils and animal fossils are discovered in black shale:it shows that a
short periodic oxygen-enriched event took place after the world Oz-depleted environment during
the early Early Cambrian. which causes reproduction of algae and other animals- The oxygen-in-
crease during the early Early Cambrian shows a higher 3"C values on the 8'°C curves of shale in
the South China Paltform and the Siberian Platform (Brasier, 1992a,b);it indicates that the
event of oxygen-increase in the early Early Cambrian might have an important influence over
the world-wide biota and is very significant in study of the “Cambrian explosion” -

The age of the biota in the Niutitang Formation is earlier than that of Chengjiang biota in
Qiongzhusi stage; therefore, the authors consider that this biota probably is the first biota fol-
lowing small shelly fossil biota- This discovery has much singificance in the study of the evolu-
tion of the early metazoa: and in the study of changes of palacoocean during the early Early
Cambrian-

3 DESCRIPTION OF FOSSILS
Zunyiphyton Yang et Zhao (gen-nov-)

Type species: Zunyiphyton perelegans Yang et Zhao (gen-et sp-nov- )

Diagnosis: T hallus small. 2 to 3mm in diameter, threadlike, long algal filaments. twisted
and entangled, with spherical and barrel-shaped and irregularly spherical heterocysts-

Discussion : Unbranched spherical and barrel-shaped structures are similar to living Nosto-
caceae;or to Anabaena Kutzing- The genus is similar to Yuknessia in the Chengjiang biota
(Chen et al-,1995), however, Y uknessia in the Chengjiang biota differs from Y uknessia Wal-
cot 1919 in having spherical and barrelshaped structures therefore; the authors propose a new
genus in this paper-

Distribution; Lower Cambrian, Guizhou, Yunnan, Hunan, China-

Zunyiphyton perelegans Yang et Zhao (gen-et sp-nov-)
(PL. T .figs- 2,8,9,12)

Diagnosis : Thread-like, twisted and entangled algal filaments, interwoven in masses with
spherical and barrel-shaped structures, and irreqularly spherical heterocysts; the filaments being
10cm in length: 0. 1 —0. 5mm in width. The spherical and barrelshaped structures 0.3—
0.5mm in diameter.and heterocysts 3mm in length. “holdfast”unknown-

Locality and horizon: The lower part of the Niutitang Formation (Lower Cambrian ),
Songlin village, Zunyi county ; the lower part of the Jiumenchong Formation (Lower Cambri-

an) > Majiang county s Guizhou China-
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Yuknessia Walcott, 1919
Yuknessia guiz houensis Yang and Zhao (sp-nov-)
(PL. T .figs- 11,13)
Diagnosis : T aeniate algae with ellipsoidal or gourd-like holdfast 3X2mm in diameter, sev-
eral filaments fascicled on the ellipsoidal hloldfast 3em in length. 1 —2mm in width: microscopic

characters unknown-

Description: Y uknessia guizhouensis is superficialy similar to living Chaetoceros eibenii
Grunow in morphology > with “floating vesicle” (ellipsoidal holdfast ),so we think that Y uknessi-
a guiz houensis is possibly a floating alga-

Locality and horizon: the lower part of the Niutitang Formation (Lower Cambrian),
Songlin village, Zunyi county -

Doushantuophyton Chen et Xiao, 1991
Dounshantuophyton cometa Yuan et al -, 1999
(PL. T ,fig- 10)

Diagnosis : Algae consisting of thin films, bifurcating with featherlike structures,no main
branch -

Description: This fossil differs from Doushantuophyton lineare Chen in having divergent
angles and bifurcating “feathers” -

Locality and horizon: The lower part of the Niutitang Formation (Lower Cambrian ),
Songlin village, Zunyi county -
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