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Conodont Zonation of Devonian/Carboniferous Boundary Beds in the Muhua Section of Changshun County, Guizhou Province
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ANEEREBCHEOLNEETERMCARRABER N, #ABEESEEX
B, EMAARHREUETTIRRXE £

BN TAEMRA SRR ER BRI AS & BB EERERIIP X F, 7 3L
Eiu‘@iﬁ“jo

—. ¥l H & I

s AL B AT TR R AT L0 600 R RIFERMABRTEN 14 ARFEm, %
FIEH E RS WA FE AP RUF B E A, B ZEEE ERTABWT:
EEHHE: (FRER)BRERMNEAESSRERTRS.

? ______
BE: KRB KEGPZEEERANTAEYRFAIKE, XEBAEARNLE, T8
ERRE, AR, PEFHBEL N EEBLE, 3—4k
® A

EHA: RERRABZNEMAFHREBEKE. RAPEEA Gauendorfia cf.
subinvoluta, Imitoceras spp.; B J@d5s b1 Pugnax acuminatus (Sow.), Athyris sp. FIE
ok sl 3-9%

B &

RALA: REGERKEHERLEASREAIRE, FHKE Wocklumeria sp., Par-
awocklumeria sp., WHMNAE Zrt i, BRI E R, L TB KA 2 A2 ERARBIKE,
BEMMHEATE, BRILIEN 4 K, REK,

=, FEREDIRE

EEARIEA RS ETER B LR TAS% 6 MFRA®E 1D,

1. sandbergi %t

W ERZDH T ERE LBREEAAT, TR S. sondbergi HIE RHBILAHRE,
FUL S. crenulata FERBIABIE, TEHARDFRAE: Siphonodella sulcata, S. quad-
ruplicata, S. obsoleta, S. duplicata Morphotype 1, S. duplicata Morphotype 2, S. duplicata
sensu Hass, S. cooperi Morphotype 2, S. lobata, Pseudopolygnathus primus, Ps. dentilineatus,
Polygnathus purus, P. inornatus, P. communis communis, Elictognathus laceratus, Dinodus
fragosus, Spathognathodus stabilis F1 Bispathodus aculeatusq

2. t duplicata

WHEED G T ERHETMBESS 37—48), LR sondbergi BT REL—3,
TREL S. duplicata sensu Hass F1 S. cooperi Morphotype 1 MERBIEARE XS
ETFiRE:  Siphonodella sulcata, S. obsoleta, S. duplicata Morphotype 1, S. duplicata

Morphotype 2, S. cooperi Mt. 2, S. carinthiaca, Pseuodopolygnathus primus, Ps. dentilincatus,

1) Hou, H. F., Ji, Q., Xiong, J. F. & Wu, X. H.,1984, A possible stratotype of Devonian-Carboniferous
boundary in Guizhou Province, South China (in press).
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Polygnathus purus, Elictognathus laceratus, Bispathodus aculeatnso TERE AL E|E T , Siphonodella
lobata ER BT AT B LB

3. F duplicata #

HHESHETERAETTE (RS 29—36), ERLL S. duplicata sensu Hass F1 S.
cooperi Morphotype 1 I ERIBIMENIRE, THREL S. duplicata Morphotype 1 HIE ¥ H
Ve bR, R BHRDFIBE: Siphonodella sulcara, S. dﬂplicata Morphotype 2, Pseudo-
polygnathus triangulus inaequalis, Ps. primus, Ps. dentilincatus, Polygnathus purus F P.
communis communisg

4. sulcata H

W FES AT ERETHBRRAATR (BSS 24—28), LRLL S. duplicate
Morphotype 1 FUBERHMIEAIRE, TREL S. sulcara BUERIMIVVEANITRIE, EEARS
FiRE: Siphonodella praesulcata, Spathognathodus stabilis, Pseudopolygnathus dentilineatus,
Protognathodus meischneri, Pr. kuchni, Pr. kockeli, Pr. collinsoni, Polygnathus purus, P.
inornatus, P. com. communis, Bispathodus aculeatus R B. anteposicorniso

5. & praesulcata #

B EE S TR AT (R AL 22—23), TRALL S. sulcata B R H LG HFAE , i
KWL Protognathodus kockeli BB IRIBIVEAIRE, BEARDFIRE: Protognathodus
meischneri, Pr. collinsoni, Polygnathus com. communis %o

6. % praesulcata #

EHEESATRAE LR 1-2L, 88 2 A0ENRRKE), KR EZER
52, MR EJGHE , TR L Protognathodus kockeli W E IRIBILVEARE,, EEHERD TH -
Spathognathodus stabilis, Siphonodella pracsulcata, Pseudopolygnathus marburgensis trigonicus,
Palmatolepis g. gracilis, Pa. g. sigmoidalis, Pa. g. expansa, Apatognathus varians %,

RE 1979 FEREEZ—ARAFR TEARENELBAMHTENEE—ARAR
SNETHR 2324 ZHEY 14 A0HNEET. BAKAETEHAERZT 10 A
o

=\ A R

&%|B Siphonodella Branson & Mehl, 1934
ERsEH Siphonodella sulcata (Huddle), 1934
(B 1, B 12—15)
1934 Polygnathus sulcata n. sp. Huddle, pl. 8, figs. 22, 23.
non 1968 Siphonodella sulcara(Huddle), Canis, pl. 72, figs. 5, 22, 23.
1972 Siphonodella sulcata (Huddle), Sandberg, in Sandberg et al., pl, 2, figs, 1—9,
HIE AW ANR, MHMAE, DEAMESN; EEEEMR, B8 5SEX2RIFL.ROEE
BRE WEINERIELE , ERTER— TR,
BIBR  sulcata FEETF crenulata H g
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FEEHQIRETH] Siphonodella sandbergi Klappar, 1966
(B 1, & 10—11)

1966 Siphonodella sandbergi n. sp.”Klapper, pl. 4, figs. 6; 10—-1'2, 14, 15.
1969 Siphonodella sandbergi Klapper, Thompson & Fellows, pl. 7, figs. 9, 11—13.

B AR PERE,FNLSETFEE; NGB E 2 £v¥, DEY/NEE; Sk
BILPRER 3—5 FYE ARG S, X uyE —RETEEESEET, EVRRNNYETEERL
Z s ROmERE.

BIPR sandberg: MEZE T crenulata i,

%R E%Rl Siphonodella praesulcata Sandberg, 1972
(B 1, B 1—6)
1972 Siphonodella praesulcara Sandberg, in Sandberg ct al., pl. 1, figs. 1—17, pl. 2, figs. flO»——I9:

RBE WENHKEME, D ERMFORELN RO ELBENENERNEER.
BBR T praesulcara FEZFE sulcata

W TR AAR 2 Siphonodella duplicata (Branson & Mehl)
Morphotype 2 Sandberg, Ziegler, Leuteritz & Brill, 1978
(B 1, B 7-9)

1959 Siphonodella duplicaza (Branson & Mehl), Hass, pl. 49 fig. 25 (only).
1966 Siphonodella duplicata (Branson & Mehl), Klapper, pl. 4, fig. 13.
1978 Siphonodelle duplicate (Branson & Mehl), Sandberg,”Ziegler, Leuteritz & Brill, p. 106, 107.

BIE HEAEH OEAEBELNTMEET - TeNEEHEFTYErIYRN, kO EEEH.
MEBNRZLS FESEAR 1 NEBEXJETREZEROENBES.
PR T duplicata HEET crenulata 5,

WHSHOEEBPEN) Siphonodella duplicata sensu Hass, 1959
(B 1, B 18, 19, 24, 25)

1959 Siphonodella duplicata (Branson & Mechl), Hass, pl. 49, figs. 17, 18 (part).
1978 Siphonodella duplicata sensu: Hass, Sandberg, Ziegler, Leuteritz & Brill, p. 107.

BIE B AR IMU DT DY 8ot PR T /NS BT & BRAET
S TR B O A 5
BPR b duplicara HEFET ;crenulata He

#6458 Genus Palmatolepis Ulrich & Bassler, 1926
MEBFIF AR 7 Palmatolepis gracilis expansa Sandberg & Ziegler, 1979
(B 0, B 11—13, 18, 19)

1979 Palmatolepis gracilis expansa subsp. n. Sandberg & Ziegler, pl. 1, figs. 6-—8.

WIE e SREMAL, DELR, TREN L%, MUK E —MERE SR 6, 545 EE,
R ki B3

R TZEL expansa praesulcata i,
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[11 Sandberg, C. A., Ziegler, W., Leuteritz, K. and Brill, S. M., 1978, . Phylogeny, Speciation, and
zonation of Siphonodella (Conodonta, Upper Devonian and' Lower Carboniferousj. Newsletter on
Stratigraphy, V. 7, No. .2, p. 102—120.

{21 Hutchison, W. (Ed.), 1980, Devonian—Carboniferous boundary resolution. Episodes, No. 3,
Sp. 27. ‘

[ 3] Sandberg, C. A., Streel, M. and Scott, R. A, 1972, Comparison between conodont zonation and
spore assemblages at the Devonian-Catboniferous boundary in the western and central United Sta-
tes and in Europe. Congr. Intern. Stratigr. et Geol. du Carb., 7th, Krefeld, 1971, C. R. 1, p.

©179—203.

[4) HEFBE, 1965, BERERMENLESHE (Wocklumeria) BRI AR K AHRE . HETH

- ARFWRE RXE,THLE 1 5,
[5) BI%¥%, 1978, REEHHRERALBENNS NN L. FEEERKXDILEIE, 193213 .. #HE H

BRito
{6] ERE.EXHE, 1978, BiEmERMUNBEARBIEhl, PENEEEAMREEY IR £ & 1)
Fo

[7]1 Wang, C. Y. and Ziegler, W., 1982, On the Devonian-Carboniferous. ‘boundary in South China
based on conodonts. Geologica et Palaeconiologica, No. 16, p. 151—162.
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THE DISCOVERY OF CONODONT SULCAT A-ZONE AND
PRAESULCAT A-ZONE IN CHINA, AND THEIR
STRATIGRAPHIC VALUE

Ji Qiang*, Hou Hongfei*, Wu Xianghe** and Xiong Jianfei***
Abstract

A continuous section of Devonian/Carboniferous boundary beds with sulcata-Zone and
praesulcata-Zone (Conodonta) has been found and studied by the authors. This section is
about 1 km. northeast of Muhua village in Changshun county, Guizhou. It is characterized
by a monotonous limestone facies with rich pelagic faunas such as conodonts, ammonoids
and trilobites.

The Devonian/Carboniferous boundary beds of the Muhua section can be divided into
3 formations as follows (in ascending order):

1. The Daihua Formation is composed of light grey dense limestones of 35.4 m. in thi-
ckness, yielding Wocklumeria sp., Parawocklumeria sp., Clymenia sp. and abundant cono-
donts and trilobites. There are 1 to 2 cm. of marl or shale in its top.

2. The Wangyou Formation is about 3.9 m. thick and mainly consists of grey to dark
grey thin-bedded nodular limestones. Some megafossils found in this unit are: Gattendorfia
cf. subinvoluta, Imitoceras subbilobatum (Munster), Imitoceras intermedium Schindewolf,
Pugnax acuminatus (Sow.) and Athyris sp..

3. The Muhua Formation, being 3 to 4m. thick, consists of brownish grey, dark grey,
black thick-bedded limestones with some siliceous bands and cherts. A few brachiopods, os-
tracods and conodonts are discovered from this unit.

As shown in Fig. 1,6 conodont zones (from Middle praesulcata-Zone to sandbergi-Zone)
are recognized in the Devonian/Carboniferous boundary beds of the Muhua section, of
which the discovery of sulcata-Zone and prasulcata-Zone is extremely important to the interna-
tional study on the Devonian/Carboniferous boundary.

In the Muhua section, Siphonodella praesulcata first occurs in the sample 15, being as-
sociated with Palmatolepis gracilis gracilis, Pa. g. expansa, Pa. g. sigmoidalis and Pseudopoly-
gnathus marburgensis trigonicus, and extends up into the sample 28. Siphonodella sulcata
first appears in the sample 24, associated with Siphonodella praesulcata, Polygnathus purus,
P. com. communis, Protognathodus meischneri, Pr. kuehni, Pr. kockeli, Pr. collinsoni, Pseu-
dopolygnathus dentilineatus, and Dinodus leptus. Thus, the Devonian/Carboniferous boun-
dary in the Muhua section would be within the interval between sample 23 and sample 24,
about 10 cm. below the base of the Wangyou Formation. There is no litho- and bio-hiatus
near the Devonian/Carboniferous boundary in the Muhua section, because the boundary is
placed in a homogeneous limestone.

Four species of Sipkonodella and one species of Palmatolepis are described and illustrated
in this paper.

* Chinese Academy of Geological Sciences
** The 108th Geological Team of Guizhou
*%= The 8th Geological Prospecting Team
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1—6. Siphonodella praesulcata Sandberg, 1972
1, 2.RA—RAZ ROEMRMOEN, RILAD praesulcata #, GMC-02134, %72,
3 AE—-RRAZOERME OE R, AT sulcaza B, GMC-02428, X54.
5, 6.FE—RAZ IR NER, EEE T sulcaza #, GMC-02131, X72.
7—9. Siphonodella duplicata(Branson & Mehl)Morphotype 2 Sandberg, Ziegler, Leuteritz
& Brill, 1978
I\ B E—RAZOEMME OEN, FHEA LB E duplicas %, GMC-02185, X42.
I MRAZOEM, FIEETBT duplicata #, GMC-02144, %x48.
10, 11.Siphonodells sandbergi Klapper, 1966
A—-HAZROEANMOEWE, EHEE LI sandbergi #, GMC-02197, X4Z.
12—15. Siphonodella sulcata (Huddle), 1934
12, B.A—HRAZROERMOEN, THEA TR sulcara #, GMC-02144, X60.
M, 5. A—HAZROERMOER, EHEATE sulcara #5, GMC-02143, X60.
16, 17. Siphonodella duplicata sensu Hass, 1959
FR—#rAZ OGO T WA T sandbergi >, GMC-02174, X51.
18,19,24,25. Siphonodella cf. S. isosticha(Cooper), 1939
18, 9. FA—frAZ DERME OEI, EHE L E duplicara #, GMC-02203, X60.
24, B.E—FAZOENMR OEM, THEA LI L daplicata 3, GMC-02175, X72.
20, 21.Siphonodella cooperi Hass Morphotype 2 Sandberg, Ziegler, Leuteritz & Brill, 1978
FA—fRA 2 AENMR O EH, EEETRE sendbergs §ff; GMC-02205, X 60.
22, 23.Siphonodella lobata (Branmson & Mehl), 1934
BA—rAZKOERANOERBLEATE sendbergi 7, GMC-02201, X 45.
26, 27.Siphonodella obsoleta Hass, 1959
AR OB OEN, EHEABTAR sendbergi #, GMC-02207, X60.

B U
1—6. Siphonodella duplicata (Branson & Mehl) Morphotype 3 (GXHERARET —FH
duplicata [5] lobata BREITERIALT),
I, 2.F—RAZROERMOE R, E4H BB L duplicere #f, GMC-02163, X 60.
5\ AR RAZOEMMRE OEM, TEE LI E duplicaza 3, GMC-02164, X60.
5. 6.RA—ARAZAENME OEW > THEMA LWL duplicara #5, GMC-02169, X60.
7—10. Palmatolepis g. gracilis Branson & Mehl, 1934
7\ 8 AR AZOERMR OE MR B EF S praesulcara i, GMC-02101, x42,
9, . A—RAZOEMMR OEMRICER praesulcata H, GMC-02102, X42.
11—13,18,19.Palmatolepis g. expansa Sandberg & Ziegler, 1979
11, 2.FA—fA2 OEMMR OEM L H S pracsulcara #, GMC-02110, X48.
1I3.RAZOEM R LB R pracsulcata Hf, GMC-02112, X 48.
18, D.H—RAZROEAMOELLE L' praesulcata 5 GMC-02109, X51.
14—17. Pseudopolygnathus marburgensis trigonicus Ziegler, 1962
14, BD.A—HAZzO0EAMREO'EA{RMEAd preesuleara W5, GMC-02127, X45.
16, 17.A—RAZ R O@EMMOEM AL A b praesuleata 5, GMC-02124, X 48.
20. Protognathodus collinsoni Ziegler, 1969
FRAY OEM, FHEE TE sulcata #5, GMC-02149, % 90.
21. Protognathodus kockeli (Bischoff), 1957
WAZ DE, EHEATE sulcate ¥, GMC-02150, X84.
22. Protognathodus meischneri Ziegler, 1969
A OEM LA D praesulcata #, GMC-02151, X72.
23—25. Palmatolepis g. sigmoidalis Ziegler, 1962
23R N ER LRI B TR D praesulcara #, GMC-02115, X60,
24 A AEM L E LB praesulcata #i, GMC-02116, X 60.
5.5 A OEM N L EH D praesulcara #, GMC-02121, X54.
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