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ho HALAH SRR — 20 ARIE B A T7E R I _E i3 0] 20 A R IR AU A4 201 B BRSP4 R Be
XI5y M 104 F IR A A baaly , B N W AR KR « Siphonodella duplicate sensu Hass, S. cooperi morphotype 1, S.
obosoleta, S. sandbergi, S. quadruplicata, S. lobata, S. crenulata, S. isosticha, Gnathodus delicatus, Protognathus
preadelicatus. F: 1, Siphonodella duplicata sensu Hass, S. cooperi morphotype 1, S. obosoleta, S. quadruplicata, S.
lobata, S. isosticha, Gnathodus delicates, Protognathus preadelicatus A . HEARE, IR T SE R
E T ARK B AR FIEAS. sandbergi,S. crenulata,S. isosticha, Gnathodus delicatus, Protognathus preadelicatus
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New progress in the study of the early Early Carboniferous conodonts
biostratigraphy from Nandong, Guangxi

LI Zhi—hong', CHENG Long', ZHAO Lai—shi’, WANG Chuan—shang',
PENG Zhong—qin' ,WANG Bao—zhong',

(1. Wuhan Center of Geological Survey, CGS, Wuhan 430205, Hubei, China; 2. China University of Geoscience (Wuhan), Wuhan
430074 Hubei, China)

Abstract: Abundant conodonts fossils from the Late Devonian— early Early Carboniferous Wuzhishan Formation to the Early
Carboniferous Baping Formation were examined and studied in this paper. The phylogenetic evolution of the conodonts fossils from
20" to 30" layer of the Baping Formation along the Nandong section is very similar to that of rapidly evolutionary taxa described by
Sandberg & Ziegler et al. (1978). Due to the vertical distribution and FAD of the conodonts, ten conodont interval zones were

recognized from the bottom upward, i.e., Siphonodella duplicate sensu Hass, S. cooperi moephotype 1, S. obosoleta, S. sandbergi, S.
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quadruplicata, S. lobata, S. crenulata, S. isosticha, Gnathodus delicates, Protognathus preadelicatus, respectively. Among them,

Siphonodella duplicate sensu Hass, S. cooperi moephotype 1, S. obosoleta, S. quadruplicata, S. lobata, S. isosticha, Gnathodus

delicates, and Protognathus preadelicatus interval zones are newly established in this paper. Furthermore, the vertical distribution

and zone taxon FAD of the early Early Carboniferous S. sandbergi, S. crenulata, S. isosticha, Gnathodus delicatus, Protognathus

preadelicatus interval zones in Nandong area of Guangxi were revised and confirmed. The results achieved by the authors supply

more detail information for delicate stratigraphic correlation.

Key words: Early Carboniferous; lower part of Baping Formation; conodont zone; Nandong in Guangxi
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Palmatolepis , Siphonodella, Gnathodus = J& ) {# 1L
HES . H, FIE A Siphonodella — J& 7E ¥ N i
S B 2] 36 e R B 2O E S EN . X
JBCA 8OAEMI ST i . HMbF A bl Ak
il o SEBR B %8 20 RFRE R P4y HLA A
G FHEAMAEEY, BAr, 5B &R
(Morphotype ) 47432 , A ] T H & b B
REFN AR E 3. WA AT T IE
B ey b & UL Palmatolepis , Siphonodella W J& R F
A E BN T e 2 e . Xt Palmatolepis &
I R LA A KR A BRI EEAE
Hoa ik N RN e A S R i e
A Y AGTRRE LT A 3R 50 kA I 2R 0 R i
filh, 2B Wy 2 DA R0 AT S,
Siphonodella | Gnathodus Wi J& & 357" R &
LN FI B Siphonodella— & B3 R AL, A
A B HEFE R AT A Hb 2 R RO L
M T RS B R A bR

WA, I A A WA 5 TR o, g 320 ) T
WG 0 2 THE— A o T SR B 3 2 T A R A vT LA
X153t 3 PRI TURR IR EE 0 FIE A 7507, 2Rl
M et — 5 e I A AR YA AL IE 40 5h 2
UL GAKA AR AR . ROK A TR A T4 H R I

I A . Siphonodella praesulcata, Siphonodella
sulcata, Siphonodella  duplicata, S. cooperi, S.
obosoleta, S. quadruplicata, S. sandbergi, S.

crenulata, S. isosticha, %/KA WA FHIH T _L
A+ Siphonodella homosimplex, Siphonodella levis,

Siphonodella simplex, Siphonodella dasaibaensis,

@) VLI 7R LT W A TR R , E RIS

Siphonodella eurylobata. 1 3RWF5T A i R 3 1) 1H]
EL V20 B I8 A AR Wty 1 2 S R0 J A A
R T EE R HE SER]

1993 4%, EH 2552 ) VR FHA XA L b
5 BN i W e 2 C AR Z2 4G, RAH 1) 74 g 3 1 e
it 65 N F I ARG AT 4 E TAE . BRTENE)E
o — B A R A AL BT A I8 A e R AR A D
A, B ket B2 B Siphonodella duplicata 4y
38 % Siphonodella isosticha w5 )2 BIF@ 345 T
T EE IR ATRA . A AR 93%, A
EEGE 10320 M, T 20 )8 57 FH 15 WAl 5 R
i 6 ARRIRN 1 SRR 1Rl 1R R e A (b g
T 1A o o Siphonodella J& LB - 58%~62%,
Polygnathus, Pseudopolygnathus F Spathognathodus
S5 I8 4 25%~27% , A BURIASEIE A A7 15 1%~
17%. FEWREKAAF I A P IRE , ALK
(1) B DT EE I8 A LBl AR X b . 254 B i
TFIE R Bl BT I A i 5 @, B IRAWIA
TRXAEERAS o R X F T A 6] 20 A
HAFHESAT T 5T . b0 Siphonodella
duplicata, S. cooperi, S. obosoleta, S. sandbergi, S.
quadruplicata, S. lobata, S. crenulata, S. eurylobata,
S. isosticha , Gnathodus delicatus 55 %5 5 1 AW 1 53
F e HER 43 Siphonodella WTE 257 K HAe 5w -3
W oA ERR AL . RGLK A T S. isosticha, S.
S.obosoleta, S.
sandbergi, S. lobata, S. duplicata, S. cooperi %5 4 &
ABRA ; e BL— B B : Siphonodella nandongensis sp.
nov.Li; — 7 & & Bl : Siphonodella sp.nov.A; HA& 1T
Siphonodella trirostrata Druce(1969) 1% SL (75 30k

crenulata, quadruplicata, S.

105 J7 85 AR I DX Sl b R A o 1993.
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). WAL, RN A AR E A
{1J& : Polygnathus, Protognathus, Pseudopolygnathus,
Spathognathus, Ozarkodina, ElictognathusZ% .

Ay E Y S < i IR e e T PR B 20~
30 2 A WA RGEALEHE, 55 Sandberg & Ziegler
Z R PR EE AR R G A G R AL oA
o, HAL A G R AE s o —5 2L it oe
S. duplicata, S. cooperi , S.obosoleta, S. sandbergi, S.
quadruplicata, S. lobata, S. crenulata, S. isosticha &
P ATHE AR A A e 0] o3 Al AR SE O LA L
U | Sk = B WL A A 1 N = U
10~ F I8 A, A T EARK N « Siphonodella
duplicate sensu Hass, S. cooperi morphotype 1, S.
obosoleta, S. quadruplicata,S. lobata, S. crenulata, S.
sandbergi, S. eurylobata, S. isosticha, Gnathodus
delicates, Protognathus preadelicatus. 734, R A
T8 WA A e A e T b i ) 40 A7 R, kAT T
PEE R o3 RS LTI

1 MU s O

T 3] 51 T b Ak 46 T A T 2 S R S 2
T, e T A 5 il U R A T e s TR
T B A bR T A R Y w3 KR
NG, AT PN E F AT EE .M
AT | 8 & 2 - AR, e At — R
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B
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FETAEINA BRI L. T8 | R A0
W A2 F TR P 0 5 ) T Je ok 0 A0 A W b 2 F
KTV, MPESL ST KA 6l J5, Bai
Shunliang et al. *"7E 2 5% 5 M A5 14 F#8 . FARA
B A Y T A SR P4 R Bk Al i —
ESE ST 6 NI AT o TR, R 7R e ) T
F8 IR EARALIGES , g 10 AT AH . EER

S ANAUTE 6 2t T T I b 2 Ny T TR Y
ALY ZR AR, HAE AR 14 5 EA4h 4
2 (6] b JZ2 (8] B& & BE S, preasulcata,S. sulcata 41
ATFPEN A fife R 0 7k T 55 A et B2 4] 9 ) L
PRAL TR REGORL,

KR A, FRihsE BT MR A
AT A B SRl 5 1] B SRR A A P =
FHb BT 5T, AR X A IE A S, crenulata i T
B, S isosticha 17 , Gnathodus delicates 17
Protognathus preadelicatus 5 P4 5 1 #b 78 F1 5¢ 3 1E
SEAS ST R R )i

2 HlimA

S ) Tl A R A5 Y Bai shunliang et
al. PV G AT DAZR R AN T PR BRI E
H U5 5 SRS r AR, BERE B2 18.4
kmo AR 125 77 88 b1 AR X3 i & (1993) &
AR 53 7 ZE0, F rE d I E R T ok AR R
WeZH RVTAH AR LA (P U
P20 7E B P B P e S B, D SO R AR BE
FEH LA (BERN A, AL AT
A AR AR R ER 7 A R AR T Ak
SRR, ARSCHr S b2 )2 | R i AR
Fodg 1L ZH (T5 8.20 m b2 [H] faAH XS T AR ZH") Fn
COP2H R B GBS TR 2d™) . HAg 1L
LG WA AN & AARAR T DORR 2R AL =0 SRS
P R K e 3 2 25 R TR K — e i I e K €6, 7
E—ZEEATRL Ry b K S, R BRI, &
5 RE P D DR A v — v J2 e BT R IR U K
Eaa o N N o N BTV PR b = I AT
JE IR S KA NFRE . JR221 mo ELFAT Bt
BRI iR G @A M. B R H
GBS G AMEEEE . WA KED)E
)R T HE IR S Ry — Ve i R A S S BEE KA
2, BORE R Z M -4 i A G 2R CE AR B
FEARA VR« A T 2 A D08 K I I R A
wIEV A RS KA A E. KF)ZE K
Ho FE224m, HEWTFR:
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e B 2m(57) ;=4 KA« Siphonodella isosticha (Cooper),
A2 T e JE224m Neopanderodus sp., Neoprioniodus sp.

30. R — P 2R AR MRS B e e R R (R
T ST AR IR I €2 i — i SR 5 DR A B 8 3 — e i
WK A

HE IR 7.0 m(65) 7= 4 I 1 : Gnathodus delicatus Lane et
al.; Ligonodina sp. ; Hindeodella sp.

B 3 m(64) 7 F JE {1 : Rhodalepis inornata Druce,
Ligonodina sp., Hindeodella sp., Polygnathus sp., Protognathus
kockeli  (Bischoff); Protognathodus praedelicatus Lane,
Sanderberg et Ziegler, & W F fk £ : Scolocodont sp.

1991 m

29. TR 1 LR AE WU T B — 8 At B 5 K € i —

FPF'/UVF?EF*;’J AR A AN R IR HLJZR 9.5m
8. WKABZE —rp EIR A AR B — 40 = O, B
JBE 11m(63)itﬂ:ﬁ/55: Hindeodella sp. 21.9m

27 JRAE R — S JZRAG D IR 5 AR JE R, B 3 m(62)
7= 4K 4« Pseudopolygnathus triangulus inaequalis Voges,
Ozarkodina cf. homoarcuaca Helms, Lingonodina sp.;
Pseudopolygnathus primus Branson & Mehl 873 m

26. K A5 P JZ BRSOy — AR R U A R e

31m

AR 31 m(61) 7= FJEA7 : Protognathus sp., Hindeodella
sp., Neopanderodus sp., Siphonodella cf. isosticha (Cooper),
Neoprioniodus postinversus Helms, Ligondodina sp.;

BE K 25 m (60) j= F ¥ f : Siphonodella isosticha
(Cooper), Gnathodus delicatus Lane et al.; Ozarkodina
Neoprioniodus postinversus
Branson & Mehl,

regularis Branson & Mehl,
Helms, Pseudopolygnathus primus
Pseudopolygnathus cf. triangulus Voges;
K 15 m (59) 7= 2F & £ : Siphonodella isosticha
(Cooper), Siphonodella obsoleta Hass, Gnathodus delicatus
Lane et al.,Hindeodella gemana Homs, Neoprioniodus
barbatus (Branson & Mehl), Pseudopolygnathus primus
Branson & Mehl, Pseudopolygnathus cf. triangulus Voges,
Ozarkodina regularis Branson & Mehl, Neoprioniodus
postinversus Helms; Polygnathus longiposticus Wang & Wang;
BE I 2 m (58) % /= X J& £ : Siphonodella isosticha
(Cooper), Pseudopolygnathus primus Branson & Mehl,
Pseudopolygnathus cf. triangulus Voges, Ozarkodina regularis
& Mehl,
Ligondodina sp.; Polygnathus delicatulus Klapper
25 43t (i Sk WL R 2 S RSB AR ) 50 m
24 JRETHR SRR A B e — R b R IR b 2R
oyt W B B TR Ve S A e v —JRE 2 OB A

IE Y e 12.19 m

Branson Neoprioniodus  postinversus Helms,

23, JREH ZIAE TR A4S W RS 46 m

B JE 25 m (56) /= 7 JE A : Siphonodella isosticha
(Cooper), Polygnathus bischoffi Rhodes, Austin & Druce,
Hindeodella sp.; Neoprioniodus barbatus (Branson & Mehl) ,
Polygnathus longiposticus Wang & Wang

R 5 m(55) 7= A7 : Siponodella crenulata (Cooper),
Siphonodella eurylobata Ji , Siphonodella isosticha (Cooper),
Siphonodella quadruplicata(Branson & Mehl);Polygnathus
purus purus Voges, Neopanderodus sp., Tripodellus sp.,
Polygnathus sp.

BEJES 2 m(54) 7= F I A7 : Siphonodella isosticha (Cooper),
Ozarkodina sp.,Hindeodella sp.

22, JRA R Z A WU W e K R R R e, K

TEEER 45m
A BT 154
FEJIC 4.5 m (53) 77 4 JE £1 : Siphonodella sandbergi
Klapper,Siponodella  crenulata  (Cooper),  Siphonodella

eurylobata i, Siphonodella isosticha (Cooper), Elictognathus
(Branson & Mehl),
Spathognathodus planicovexus Wang et Ziegler,Polygnathus

bialata Dinodus wilsoni  Druce;

purus purus Voges;

B K 4.2 m (52) 77 F ¥ f1 : Siponodella crenulata
(Cooper),Siphonodella obsoleta Hass,Siphonodella eurylobata
Ji, Neoprioniodus barbatus (Branson et Mehl), Polygnathus
purus purus Voges,Hindeodella gemana Homs, Elictognathus
bialata (Branson & Mehl) ,Ligonodina sp.

BE K 3.9 m (51) j” ¥ B A1 : Siponodella crenulata
(Cooper),Siphonodella obsoleta Hass, Siphonodella eurylobata
Ji,Siphonodella cooperi Hass,Siphonodella duplicata (Branson
& Mehl)Morphotypel, Polygnathus longiposticus Wang et
Wang, Polygnathus cf. purus purus Voges

B 3.6 m (50) /= ¥ JE i : Siphonodella sandbergi

Klapper,Siponodella  crenulata  (Cooper),  Siphonodella
eurylobata  Ji,Siphonodella  obsoleta Hass, Siphonodella
cooperi  Hass,Siphonodella  lobata (Branson et Mehl),

Spathognathodus sp.; Spathognathodus planicovexus Wang et
Ziegler, Polygnathus inornatus inornatus E.R. Branson;
Pseudopolygnathus  cf.  triangularis  triangularis  Voges,
Hindeodella gemana Homs;Polygnathus longiposticus Wang et
Wang, Polygnathus purus purus Voges, Elictognathus bialata
(Branson et Mehl),Ozarkodina plana (Branson et Mehl),
Neoprioniodus barbatus (Branson et Mehl) ,Hibbardella sp.

B K 3.3 m (49) 77 F ¥ A1 : Siponodella crenulata
(Branson et  Mehl),

(Cooper),Siponodella  sexplicata

http://geochina.cgs.gov.cn H1E LT, 2015, 42(4)



994 el [

b J 20154F

Siphonodella
Druce, Siphonodella eurylobata i, Siphonodella cooperi Hass,

sandbergi  Klapper,Siphonodella  trirostrata
Elictognathus bialata (Branson et Mehl),Hindeodella gemana
Homs, Polygnathus longiposticus Wang et Wang, Polygnathus
purus purus Voges

O 3.0 m (48) 7= I JE £ : Siponodella crenulate
(Cooper),Siphonodella obsoleta Hass, Dinodus wilsoni Druce,
Elictognathus bialata (Branson & Mehl),Hibbardella cf. plana
Thomas, Hindeodella

Neoprioniodus barbatus (Branson et Mehl),Ozarkodina plana

gemana Homs,Ligonodina sp.;
(Branson et Mehl),Polygnathus longiposticus Wang et Wang,
Polygnathus dialicatula Ulrich et Bassler,Pseudopolygnathus
postimodosus Rhodes, Austin et Druce,Spathognathodus
planiconvexusWang et Wang,Spathognathodus sp.

HE IS 2.7 m (47) 7= 7 % £1 « Siphonodella cf. trirostrata
Druce, Siponodella crenulate (Cooper),Siphonodella cooperi
Hass,Siphonodella lobata(Branson et Mehl), Siphonodella
obsoleta Hass; Polygnathus longiposticus Wang et Wang,
Polygnathus purus purus Voges, Spathognathodus sp.,
Ozarkodina plana(Branson et Mehl), Neoprioniodus basbatus
(Branson et Mehl),Dinodus wilsoni Druce, Elictognathus sp.

5 IE 2.4 m (46) /7 7 JE f1 : Siphonodella trirostrata
Druce,Siponodella crenulata(Cooper), Siphonodella cooperi
Hass,Spathognathodus ~ sp., Dinodus cf. leptus Cooper,
Hindeodella sp., Ozarkodina regularis Branson et Mehl,
Polygnathus panatus, Polygnathus inornatus inornatus E.R.
Branson;Pseudopolygnathus marginatus (Branson et Mehl)

A 2.1 m (45) 7= F I 1 : Siphonodella cooperi Hass
Morphtype 2, Siponodella sexplicata (Branson et Mehl),
Siponodella eurylobata Ji,Siphonodella duplicata sensu Hass,
Siphonodella quadruplicata (Branson et Mehl), Siponodella
crenulata (Cooper) Morphotype 1, S. obsoleta Hass,
Siphonodella sandbergi Klapper,Dinodus fragosus (Branson),
Tripodellus robustus Bischoff, Polygnathus distortus Branson
et Mehl, Polygnathus lacinatus lacinatus Huddle, Polygnathus
sp., Ozarkodina sp.,Bispathodus aculeatus aculeatus (Branson
et Mehl),Ligondodina sp., Pseudopolygnathus marginatus
(Branson et Mehl), Pseudopolygnathus dentilinatus E.R.
Branson, Protognathodus meischneri Ziegler

A 1.8 m(44) 7= F K : Siphonodella cf. trirostrata
Druce, Siphonodella nandongensis sp. nov.Li,Siponodella
crenulate (Cooper),Siphonodella obosoleta Hass, Siphonodella
duplicata (Branson et Mehl)Morphotypel, Siphonodella
eurylobata li, Elictognathus lacerata (Branson et Mehl),
Polygnathus purus purus Noges, Polygnathus inornatus

inornatus E.R. Branson; Psedopolygnathus dentilineatus E.R.

Branson, Polygnathus longiposticus Wang et Wang,
Neoprioniodus barbatus (Branson et Mehl), Dinodus sp.,

B 1.5 m(43) 7= A JE £ : Siphonodella obosoleta Hass,
Siphonodella trirostrata Druce, Si. duplicata (Branson et Mehl)
Morphotypel, Siphonodella quadruplicata (Branson et Mehl)
Morphotype 2, crenulata

Siponodella (Cooper),

planiconvexus ~ Wang et  Ziegler,
Mehl),
laceorata(Branson et Mehl), Polygnathus purus purus Voges,
Mehl,
Polygnathus longiposticus Wang et Wang, Neoprioniodus
basbatus(Branson et Mehl)

B 1.2 m(42) 7= A KA : Siphonodella lobata (Branson
&  Mehl),Siphonodella
nandongensis sp.nov. Li, Siponodella crenulata (Cooper),
Siphonodella

dentilineatus E.R. Branson, Polygnathus panatus Hinde,

Spathognathodus

Elictognathus  bialata(Branson et Elictognathus

Polygnathus  delicatula  delicatula ~ Branson et

sandbergi  Klapper,Siphonodella

trirostrata Druce; Pseudopolygnathus

Spathognathodus ~ planiconvexus ~ Wang et

Mehl),

Ziegler,

Elictognathus  bialata(Branson et Elictognathus
laceorata(Branson et Mehl)

FEJIC 0.9 m (41) 77 A JE £ : Siphonodella sandbergi
Mehl),
Siphonodella trirostrata Druce,Siponodella sexplicata(Branson
et Mehl),Polygnathus Wang & Wang,

Pseudopolygnathus postimodosus Rhodes, Austin et Druce;

Klapper, Siponodella  quadruplicata(Branson et

longiposticus

Siponodella sp. nov.A

B JiC 0.6 m (40) = % JE& £ : Siphonodella sandbergi
Klapper,Siphonodella trirostrata Druce

B 0.3 m(39) )= 4 JE £1 : Siphonodella quadruplicata
(Branson & Mehl),S. obsoleta Hass, Siphonodella sandbergi
Klapper, Siphonodella duplicate sensu Hass,Siponodella
crenulate (Cooper) Morphotype 1,Siponodella sexplicata
Mehl),
Siphonodella lobate (Branson & Mehl), Siphonodella sp. nov.

(Branson et Siponodella  trirostrata  Druce,

A, Siphonodella nandongensis sp. nov. Li,Ligondodina sp.,

Polygnathus  inornatus  lobatus ~ Branson &  Mehl,
Pseudopolygnathus postimodosus Rhodes, Austin et Druce,
Dinodus  fragosus (Branson), Elictognathodus lacerata
(Branson & Mehl)
21, R PRI R B R B R e A KA S )2
JBIRAEANFR R 4.5m
9O MERL A IEAT

HAJRE 4.5 m(38) /=4I A : Siphonodella trirostrata Druce,
Siphonodella cooperi Hass Morphotype 1,Siphonodella lobate
(Branson & Mehl),Pseudopolygnathus marginatus (Branson &
Mehl), inornatus

Pseudopolygnathus  sp., Polygnathus
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inornatus E.R. Branson;Polygnathus purus purus Voges,
Polygnathus
bialata (Branson & Mehl)

A 4.0 m(37) 7= F JE 4 : Siphonodella lobata (Branson
& Mehl), Siphonodella quadraplicata(Branson et Mehl),
Siphonodella trirostrata Druce, Siphonodella eurylobata i,

longiposticus Wang & Wang,Elictognathus

Siphonodella crenulata (Cooper) Morphtype 1,Siphonodella
sanderbergi Klapper, Polygnathus distortus Branson & Mehl,
Neoprioniodus postinversus Helms, Elictognathus laceorata
(Branson & Mehl), Ozarkodina regularis Branson & Mehl,
Polygnathus purus purus Voges, Polygnathus panata Hinde,
Polygnathus inornatus inornatus E.R. Branson,Hindeodina
sp., Hibbardella sp. , Hindeodella sp.

B 3.5 m (36) /= 4 JE A : Siphonodella quadraplicata
(Branson et Mehl),Siphonodella duplicata (Branson & Mehl)
Morphotype 1;Siphonodella obsolete Hass, Siphonodella
(Branson & Mehl),Siphonodella
Polygnathus purus purus Voges,Polygnathus panata Hinde,

lobata eurylobata i,
Pseudopolygnathus  prima Branson & Mehl,Ozarkodina
regularis Branson et Mehl, Hindeodina sp.

HEIE 3.0 m(35) 7= A7 : Elictognathus bialata(Branson
& Mehl), Psedopolygnathus prima Branson et Mehl,
Psedopolygnathus  trigulus inaequalis  Voges,Polygnathus
lacinatus lacinatus Hindle,Polygnathus purus purus Voges,
Polygnathus panata Hinde, Siphonodella quadraplicatus
(Branson et Mehl), Siphonodella sanderbergi Klapper,
Siphonodella eurylobata Ji,
Siphonodella duplicata (Branson & Mehl) Morphotype 1

B 2.5 m (34) = 4 JE A : Siphonodella quadraplicata
Mehl),Siphonodella

obsoleta  Hass,Siphonodella

obsoleta Hass,Siphonodella

(Branson et Klapper,
Siphonodella

Siphonodella duplicata (Branson & Mehl) Morphotype 1,

sanderbergi

eurylobata Ji,

Polygnathus purus purus Voges,Polygnathus panata Hinde,
Ozarkodina regularis Branson & Mehl,Elictognathus lacerata
(Branson et Mehl)

HEJEE 2.0 m(33) 7 A7 : Elictognathus lacerata (Branson
et Mehl),Elictognathus bialata (Branson et Mehl), Siphonodella
quadraplicata (Branson et Mehl),Siphonodella duplicata
(Branson et Mehl) Morphotype 2, Siphonodella sanderbergi
Klapper, Siphonodella cooperi Hass,Siphonodella obsoleta,
Siphonodella eurylobata Ji,Siphonodella duplicata (Branson et
Mehl) Morphotype 1,Psedopolygnathus prima Branson & Mehl,
Polygnathus panata Hinde, Polygnathus inornatus inornatus E.
R. Branson, Polygnathus purus purus Voges, Spathognathodus
cf. planiconvexus Wang & Wang, Psedopolygnathus sp.,
Branson &  Mehl,Neoprioniodus

Ozarkodina  regularis

postinversus Helms, Euprioniodus sp.,Hindeodus sp.

B 1.5 m(32) 7= 4 JE £1 : Siphonodella duplicata sensu
Hass, Siphonodella cooperi Hass,Siphonodella obsoleta,
Siphonodella sanderbergi Klapper, Spathognathodus strigosus
Tomas,Ozarkodina regularis Branson et Mehl,Neoprioniodus
Helms,Hindeodella sp.,Hibbardella sp.,

Elictognathus lacerata (Branson et Mehl), Elictognathus

postinversus

bialata (Branson et Mehl),Polygnathus purus purus Voges,
Hinde, Dinodus
Euprioniodus alternata, Polygnathus bischaff Rhodes et al.,

Polygnathus  panata wilsoni  Druce,
Psedopolygnathus triangulus triangulus Voges

R 1.0 m(31) 7= 7 I A7 : Siphonodella duplicata sensu
Hass, Siphonodella cooperi Hass, Siphonodella eurylobata Ji,
Spathognathodus strigosus Tomas, Elictognathus lacerata
(Branson et Mehl),Ozarkodina regularis Branson et Mehl,
Palmatolepis sp., Polygnathus inornatus inornatus E. R.
Branson, Polygnathus bischaff Rhodes et al., Polygnathus
purus purus Voges, Palmatolepis sp.

#AJE 0.5 m(30) 7= F A : Pseudopolygnathus triangulus
inaequalis Voges, Siphonodella duplicata sensu Hass,
Siphonodella duplicata (Branson et Mehl) Morphotype 1,
Polygnathus lacinatus lacinatus Huddle, Polygnathus sp.,
Ozarkodina sp., Hindeodella subtilis Ulrich & Bassler,
Polygnathus communis communis Hass, Hindeodella sp.,
Falcodus sp., Polygnathus cf.distortus Branson & Mehl

®oH

Bk EIIEEE 224.18 m

20. R G0 2 2 IR IATRLA — e i KA I K 2 - rh
JREEAVRLIE M I RS R E - 7.33m

BE% 7.3 m (29) 77 F ¥ A : Siphonodella duplicata
(Branson & Mehl) Morphtype 2, Siphonodella cooperi Hass;
S. duplicata (Branson & Mehl) Morphtype 1,Polygnathus
communis communis Hass, Polygnathus purus purus Voges,
Polygnathus inornatus inornatus E. R. Branson, Bispathodus
sp.; Neoprioniodus postinversus Helms,Ozarkodina regularis
Branson & Mehl, Bispathodus sp.; Pseudopoly. multistriatus
Mehl et Thoms

BRI 6.0 m (28) = 4 JE 4 : Siphonodella cooperi Hass,
Siphonodella duplicata (Branson & Mehl) Morphotype 1,
Pseudopolygnathus triangulus triangulus Voges;Polygnathus
communis communis Hass, Polygnathus bischaff Rhodes et al.,
Polygnathus purus purus Voges, Neoprioniodus postinversus
Helms

B 4.5 m(27) 7= 4 JE A1 : Siphonodella duplicata sensu
Hass,Siphonodella duplicata(Branson & Mehl) Morphotype 1,

Siphonodella cooperi Hass Morphtype 1,Polygnathus purus
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purus Voges, Psedopolygnathus cf. marginatus (Branson &

Mehl),Pseudopolygnathus  triangulus  triangulus  Voges;
Polygnathus communis communis Hass,Polygnathus bischaff
Rhodes et al., Polygnathus inornatus inornatus E. R. Branson,
Neoprioniodus postinversus Helms

FE IS 3.0 m (26) % F J¥ £ : Siphonodella duplicata
(Branson & Mehl) Morphtype

communis Hass,Pseudopoly. multistriatus Mehl et Thomas,

1,Polygnathus communis

Psedopolygnathus marginatus (Branson & Mehl)

19. YRR (i —rh 2 RPIR VR S K, JR i 2 B ik o, B
RS R AR R A A DS AR Y S K
Ho PEAAT:

B 21 m 2S)=AIA : Palmatolepis gracilis sigmoidalis
Ziegler, Protognathodus sp., Hindeodella sp., Apathognathus
klapperi Druce

AR 7 mQ24)7= A A« Pseudopolygnathus marburgensis
trigonicus  Ziegler, Protognathodus meischneri Ziegler,
Hindeodella sp., Ozarkodina sp.

S 3 m(23) 7= 4 ¥ A« Polygnathus sp., Palmatolepis
gracilis sigmoidalis Ziegler, Pseudopolygnathus marburgensis
trigonicus Ziegler, Ozarkodina sp., Lonchodina arcuata Ulrich
et Bassler, Drepanodina subcircularis Wang, Hindeodella sp.

2520 m

18. J A — v 2 TR AR T i B ek I AT B T4 A5
R AR . 7oA T AT

(24)Palmatolepis

Polygnathus communis communis Hass, Hindeodella subtilis

marginifera  maginifera  Helms,
Ulrich & Bassler, P. cf. foliacea Youngquist; Palmatolepis cf.
glabra peclinata Ziegler, Polygnathus g. gracilis Branson &
Mehl, Polygnathus g. sigmoidalis Ziegler

(23)Polygnathus

lobata

purus  purus Voges, Polygnathus
& Mehl; Tripodellus  sp.;
Palmatolepis perlobata schindewolfi Muller 18.10 m

17, K b — JBE 2RV it I 3 it I e /b
KEWRIeE . & A

(20) Palmatolepis marginifera maginifera Helms, P,

inornatus Branson

glabra lepta Ziegler et Huddle, P. glabra pectinata Ziegler et
Huddle, O:zarkodina sp., Tripodellus robustus Bischoff;
Palmatolepis marginifera maginifera Helms, P. glabra lepta
Ziegler et Huddle, P. glabra pectinata Ziegler et Huddle, P.
delicatula delicatula Ulrich & Bassler 20m

16. K — KA 1 — P JZ R RS At — by i e, SR v
JE 2R i S D 2 AL RS KA . B IR

(19) Palmatolepis marginifera maginifera Helms, P,
glabra lepta Ziegler et Huddle, P. glabra pectinata Ziegler et
Huddle, P delicatula Ulrich & Bassler, Ozarkodina sp.

Palmatolepis glabra prima Ziegler,P. glabra pectinata, P.
disprilis Ziegler , Drepanodus sp. indet.

A, B ARESE 1542 m

15, JR A — P R RPIR IR B2 REBT S e — B i
e BN . & A

(17) P. delicatula delicatula, P. cf.minuta minuta Branson
et Mehl, P. quadrantinodosa inflexa Muller, Hindeodella sp.

22.52m

14, TR AR R JZRARE 3 i e e 5 A W e I 5 08 S
Ko EAIBA

(16) Palmatolepis glabra elongata Holmes, P. glabra
lepta Ziegler et Huddle, Icriodus cornutus Sannemann,
Hindeodella  sp.,
Palmatolepis margilifera subsp. Sandberg,Palmatolepis glabra

Angulodus  sp.,Pelekysgnathus  sp.;
lepta Ziegler, Pa. disprilis Ziegler,Pa. quadrantinodosa inflexa
Muller, Pa. delicatula delicatula,Po. regularis Cooper, Po.
vorus, Ozarkodina rugularis Branson et Mehl, 15.80 m

13 PR 0T — T 2 SR A S5 A% R B AR IR IR e — 6
Ko EAIRA

(15) Palmatolepis glabra elongata Holmes, Palmetolepis
margilifera, Palmatolepis  delicatula  delicatula, Palmetolepis
glabra prima Ziegler,P. quadrantinodosa inflexa Muller,1955;
Palmetolepis sp. indet.; Polygnathus glabra glabra,Falcodus
variabilis Sannenman, Hindeodella sp.; Pa. cf. minuta minuta
Branson et Mehl, Hindeodella sp.

A BRI A RESEE 15.00 m

12, )K= G — v JZ IR AR 5 YR i e S8 — B o K
o WA

(13) Palmatolepis sp., Ligonodina sp. 6.73 m

1. FIR O ZRRIE B ICE IS . S AT

2)ATE)E RN RERE 14.55 m

10. B — 2 35 TR e — A5 K e R 2 A
VIR e . ICZ R . & A

(11) Icriodus alternatus Branson et Mehl,Polygnathus
sp., Palmatolepis minuta minuta Branson et Mehl 11.15m

9. WK —h 2RI TE S s . & A

(10) Palmatolepis minuta minuta Branson et Mehl,
Palmatolepis delicatula delicatula B.& M. 21.57m

8. KPR AR b P T D R R O, SR Z S AT
A R . AT

(9) Angulodus walrathi (Hinbbard) , Polygnathus glaber
Urich,

Polygnathus sp. indet.; Palmatolepis triangularis Sannemann

bilobatus ~ Ziegler, Polygnathus glaber glaber

Palmatolepis  asymmetricus, Ligondodina  sp. indet.;

Avignathus 7 sp. indet.; Bellodella cf. resima (Philip),

Hindeodella germana Holms, Neoprioniodus sp. indet.
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(8) Palmatolepis subperlobata Branson & Mehl,
Polygnathus sp. 21541

(DAL HE)E BRI RESE 2

(6) Palmatolepis subperlobata Branson & Mehl, Pa.
triangularis Sannenmann, Palmatolepis provasal Ziegler,
1958, Pa. asymmetricus, Pa. punctata, Pa. minuta, Pa. cf.
linguiformis,Pa. cf. triangularis Sannenmann, Pa. cf. glabra
peclinata Ziegler,Pa. varus;Bryantodus sp.,Avignathus sp.;
Angulodus walrathi(Hibbard), Synprioniodina sp., Ligonodina

sp.; Ozarkodina sp. indet. 2391 m
L
T4 - JE£169.40 m

7. R R S AT A, & B B U, K
W—h 2 SRR S . SR
(5)Hindeodella sp A TE L 5 2505 v
(O IEHL A A 22
6. IR—TR KA Z ST e e s RERUe
5.0 T
4. WK O RE A BB e BRE U
3. RIREHE ST A e R
¥4
TRH)Z IR GEAR P 2
2. R R A E B A IR ST A e K
SR RAF AN 10.70 m
L RO 2SS a R IKCE, & BRI
(1) Neopanderodus transitans Ziegler et Lindstrom,
>2.00 m

59.87m
1.58 m
36.89 m
11.39m
9.67m

Polygnathus aff. xylus Stauff, Neopanderodus sp.

3 ALY KT

T 3 ) T A L R P T Bkt el g3 14
DA, Horp ToAs Al vl R0 4 S B A
Wi+ Palmatolepis triangularis,Palmatolepis minuta
minuta,  Palmatolepis — marginifera  marginifera,
Palmatolepis gracilis sigmoidalis 1y . ELF2H T Bt
AL 10 A A B A1 4« Siphonodella duplicate sensu
Hass, S. cooperi w7, S. obosoleta 1y, S. sandbergi, S.
quadruplicata,S. lobata, S. crenulata, S. isosticha,
Gnathodus delicatus, Protognathodus praedelicatus
(D) o BRI A )BT 1 LA 231 B U B
bR, B ETTR2350

(1) Protognathus praedelicatus s (VLEIRR 1)

P FHIT 302, K 3~7m M2 (BB = FFE R
64 F165),/54.00 m, L) Protognathodus praedelicatus
BB bR &, BR W 4 T Protognathodus

praedelicatus Lane ,Sanderberg et Ziegler 4, H:Alh &
B4y A . Protognathus kockeli (Bischoff);
Gnathodus delicatus Lane et al.; Rhodalepis inornata
Druce, Polygnathus sp. & 'V & B & W 4 +
Hindeodella  sp.. H
Protognathodus praedelicatus, Protognathus kockeli
I 0T AR e X [E B DL . Rhodalepis
inornata Druce iR IEHL/D | 5L TR IH) . [m] 37>
VIRHL)Z W . Gnathodus delicatus 7 i~ 1R [7] 44 47
REZE |2k, FEAREN Siphonodella FEHE4 K Hi A
4y F i A . Protognathodus praedelicatus Lane,

Ligonodina  sp.,

Sanderberg et Ziegler, Protognathus kockeli (Bischoff);
Rhodalepis inornata Druce &

A SCHEST. Protognathus praedelicatus i 1] 5 H
BRI S B H R 358 Grathodus typicus— Gnathodus
cuneiformis iy L EHEXTH . KB F 2wt f)
o 8lR] ) 18 (7] 44 A A i i R S T A A Y
A ) T SR R B, TH A 6 AN J® Protognathus
kockeli (Bischoff); Gnathodus delicatus Lane et al.;
Rhodalepis Druce,
Ligonodina sp., Hindeodella sp.. A W Gnathodus
typicus , Gnathodus cuneiformis I H¥y e B
41¥-: Protognathodus praedelicatus Lane ,Sanderberg
kockeli  (Bischoff);
Gnathodus delicatus Lane et al.; H 1 | Gnathodus
delicatus Lane et al. ;1 T fRHBJZFESE FoR Bk 71
i Protognathus kockeli (Bischoff) I Rhodalepis
inornata Druce 2H il , K3 24 F 1L 319 Gnathodus
typicus 5 [P,

(2) Gnathodus delicatus iy

A7) 1 26 )25 i 28 30 J2 N F M2 ] B b
(59~64), )5 25.0 m. L) Gnathodus delicatus T IX i}
oM b, L Protognathodus praedelicatus =RV
LA TR AR & . Ak A L Siphonodella cf.
isosticha (Cooper), Siphonodella isosticha (Cooper),
Siphonodella obsoleta Hass W) [ 2 46 K Fl
Gnathodus delicatus Y48 F it . FHE2 01t
A : Siphonodella isosticha (Cooper), Siphonodella

inornata Polygnathus  sp.,

et Ziegler, Protognathus

obsoleta Hass, Gnathodus delicatus Lane et al.;
& Mehl,
Pseudopolygnathus cf. triangulus Voges,Ozarkodina

Pseudopolygnathus ~ primus  Branson
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Fig. 1 Vertical distribution of conodont species and conodont zones along the Nandong section (Late Devonian—early Early

Carboniferous Wuzhishang Formation and lower part of Early Carboniferous Baping Formation ), Guangxi
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FERR T (Plate 1)

Pl it id6 B (Explanation of Plates) T A EURFRASEIR F ) U RE B 3% £ /SR p i A1 e V-2 F Bl i An A (A7
R T R 2 SR s TR A T R R N IFANRAE S BRI TR AL S . IR AR AR RN I R R 4+
el 1.Protognathodus praedelicatus Lane,S.&Z.,1980 I1#1L, 64/2014—1;7= 1247 - ) PH k& B N A3 e Se W E4H FBE. 2. Gnathodus
delicatus Lane ,S.&Z.,1980 141, 59/2014=2; F=Hi 247 ) PU R E p 3 N A RSB F4L T Bt 3.6.Pseudopolygnathus primus Branson et Mehl,
19343. HAE, 59/2014-3; 6. HAL, 59/2014—6; ;" HuJZ 03400« T Vs F I B AT e P20 T Be. 4.5, Pseudopolygnathus sp.

4. AL, 62/2014—4; 5. HIA0, 62/2014-5; j7 123400 - ) PR E R N A G P41 F B, 7. Rhodalepis inornata Druce, 1969
MIAR,64/2014=7; F=HUEA7 ] PERE RS N ARG E T4 T Bt 8. Siphonodella quadruplicata (Branson et Mehl,1934)

FIAL, 55/2014-8; P22 07 ) PHE F i N A RSB T B . 9-12. Siphonodella obsoleta Hass, 1959

9.4, 55/2014-9; 10. 14K, 60/2014—10; 11.141,61/2014—11; 12. 1041, 52/2014—12;7= 1 )27 250 ) P E p i ™ A R G ESF4H B

13—16. Siphonodella crenulata (Cooper,1939), Morphotype 113.F141L, 51/2014—13; 14. I'T#,51/2014—14; 15. [14)L,44/2014—15; 16. 141,44/
2014-16; F7Hb)Z2 07028 )R E R N ARG R B, 17. Siphonodella eurylobata Ji, 1985
FT,45/2014—17;7= M2 T PH R F 3 B A sk S L4 N B, 18. Siphonodella sandbergi Klapper,1966
18. F190,42/2014—18; =240 . | P E s N At CF4] N B, 19-23. Siphonodella nandongensis sp. nov. Li( 30 & 3)
Yo IR, 19.44/2014—19, R4 20.44/2014-20, TERT; 21.43/2014-21, I 22.44/2014-22, Rlf55;23.44/2014-23, BIRE, 420050 ) VR
HRAW T ARG T B, 24. Siphonodella sp.nov. A 1141,44/2014—=24;77 24 . T PHRE B T AR Se B4 F B
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regularis Branson & Mehl, Neoprioniodus barbatus
(Branson & Mehl), Neoprioniodus postinversus
Helms; Hindeodella gemana Homs, Polygnathus
longiposticus Wang & Wang.

o
Neopanderodus , Ligonodina, Gnathodus Hindeodella
B IR i T R4 A AESE ok, H Siphonodella
(Cooper), Siphonodella
(Cooper), Siphonodella obsoleta Hass ¥4 K .,

RICHEENT Gnathodus delicatus 5 1] -5 RN
x B H N H Gnathodus  typicus— Gnathodus
cuneiformis’tiy Fp EIEXT . KECHR T 2= it ) f1
I | iR o =0 i S 1) <e A g Bl R 7 i
SRR A 98 1Rl 4 AR, Ho 357
Gnathodus,  Siphonodella,  Pseudopolygnathus,
Polygnathus J& , it A [F) 1Y) J& : Gnathodus typicus—
Gnathodus cuneiformis s I a7~ KA 0 52 A H 43
RIS

AN A RZBCA AT 531t AR IE 22
2k, B A o 1 £ B Gnathodus delicatus
Neopanderodus 71§ 4 1 . KEBAH Y T FEMW
Gnathodus typicusi B,

(3)Siphonodella isosticha it

i 22 J2 TR 28 26 J22 T i 3 J22 ] B v (53~
58), )82 2433.0 m, Ll Siphonodella isosticha T VX i
MR B bR &, LA Gnathodus delicatus & IR 13~
WA brdE . EZ0 T : Siphonodella isosticha,
Siphonodella crenulata, Siphonodella eurylobata Ji,

Pseudopolygnathus,  Ozarkodina,

cf. isosticha isosticha

Siphonodella quadruplicata, Siphonodella sandbergi,
Pseudopolygnathus primus, Pseudopolygnathus cf.
planicovexus,

triangulus , Spathognathodus

Elictognathus  bialata,  Ozarkodina  regularis,
Neoprioniodus postinversus, Elictognathus bialata
(Branson & Mehl), Dinodus wilsoni, Polygnathus
delicatulus, Polygnathus bischoffi, Polygnathus purus
purus X 2 & A 53 F . Hindeodella sp., Dinodus
Hoh,

Siphonodella sandbergi ,Siponodella crenulatam,

wilsoni Druce Fl Ligondodina sp. 55 .

Siphonodella eurylobata Ji, Siphonodella quadruplicata
9 K TIZ R R
AT Siphonodella isosticha [R]fEAT , 4 IR

T35 2R P E A A A — B AT, 5
F A Y57, Sandberg et Ziegler et al. " isosticha—
crenulatam 571 FEXT LG, BEAR  ARKPE BT = 4B
£1 Siphonodella eurylobata , 1RO N T 425G L IX
K # Siphonodella eurylobata At 1 i W) )2 157 4
202 b BT R A R

(4)Siponodella crenulata iy

7 F 21 )2 2 22 )2 1 b 2 () B b (37~
52),J8 5.00 m. VA Siponodella crenulata 5 X i #L
MRS bR, UL Siphonodella isosticha 15 1K H L~
TR AR

FE D TIA
Siphonodella

: Siponodella crenulata,

obsoleta,  Siphonodella  eurylobata,
Siphonodella cooperi ,Siphonodella duplicata (Branson
&  Mehl)Morphotypel,

Siphonodella

Siphonodella  sandbergi,

lobata, Siponodella sexplicata;
Siphonodella  quadruplicata, Siphonodella duplicata
sensu Hass , Siponodella  crenulata  (Cooper)
Morphotype 1, Siphonodella cooperi, Siphonodella
cooperi Hass Morphtype 2,

TEAFHR M) J2: , A Siponodella J& B8 =50 F K
i B . 1A Siponodella sp. nov.A, Siphonodella
trirostrata Druce,Siponodella sexplicata (Branson et
Mehl), Siphonodella nandongensis sp.nov. Li; H: 1,
Siponodella sp. nov.A, Siphonodella nandongensis sp.
nov. Li; ¥ Ay pg 38 1) T 55 U< & ST o RHT R ZE B
2o th N K &R 5~6 2 WA 1Y Siponodella
sexplicata (Branson et Mehl). J Z ff) J2&: . R SCAETT T
Siphonodella trirostrata Druce — RS AR
Druce™ i 44 o & W TWKHFNE, J5 H AR 7 H £
IRV RE N S, quadruplicata; TR 8 IRFAE &2 : i
B, AXFR . A A b B =02 —K,
%, 20 20 AG WA . WA 8 3~4
FHELKBFIVE . WG 25, MR 255D
& HYRHIE S SMA BT B — 2R WE 516 5 R
WY SR HES (O A AT s OB ) o A & S
WY T RS R A R AR L. HA G A
W o MY RTFRAS Al Druce™PL41,fig.8 W%, 1Z M &
H454UHE IMA B IE R T VA A s
SihG BE I TOH , B0 s Bk G, 5
Siphonodella obsoleta F#IE—Z; (HFTE HMA F P 5%
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WA &5 BB, AR T Siphonodella obsoleta 4k
SRR ERWE, HNW R — H I 2k G5
B RN UK A 24 ARz Y
Hk o

AL | 5 TN « Polygnathus
distortus Branson & Mehl, Polygnathus purus purus
Hinde,

E.R. Branson,

Voges, Polygnathus panata Polygnathus

inornatus  inornatus Polygnathus
longiposticus Wang & Wang,Polygnathus inornatus
lobatus Branson & Mehl, Polygnathus delicatula
delicatula Branson et Mehl, Neoprioniodus postinversus
Helms, Neoprioniodus barbatus (Branson et Mehl),
Elictognathus bialata (Branson & Mehl), Elictognathus
laceorata (Branson & Mehl),Ozarkodina regularis
Branson & Mehl, Ozarkodina plana(Branson et Mehl),
Pseudopolygnathus marginatus (Branson & Mehl),
Pseudopolygnathus postimodosus Rhodes, Austin et
E. R

Branson, Spathognathodus planiconvexus Wang &

Druce; Pseudopolygnathus  dentilineatus
Ziegler , Dinodus fragosus (Branson), Dinodus
wilsoni Druce,Protognathodus meischneri Ziegler,
Tripodellus robustus Bischoff, Bispathodus aculeatus
aculeatus (Branson et Mehl), & & & %l 43 F .
Hindeodina sp., Hibbardella sp.,Ligondodina sp.% .
2 AR L AR AR Y Polygnathus & , B
HI R &R 3 8 3 A ] BRGNSy 3 6 AP, Hi%
JZA5L Siphonodella J& 1A W) 24 1 O — 2L

AR CHENT. Siponodella crenulata s 7] 5 LR
St AL T A B A 2H TO 2 A A 44 21 Y [R) 44
A IR 2] 24 A A R T S — 25, b BT
A2, AT EER LG o [, n] e S 7 o3
(R SIS B =S R N S/ & il
Siponodella crenulata s SAH S )2 AL AT XS L 5 FFAS
[@] B9 )2 : 24 Hi] Siponodella crenulata i WANAL A £
Bt 5, m HAGA AR 2 HER R
2 R 8 E & L Siphonodella nandongensis sp.
nov. Li; Siponodella sp. nov.A, X & & 5~6 55V EH)
Siponodella sexplicata (Branson et Mehl); #
Siphonodella trirostrata Druce. N it —FF B =W %
FEPEOTFE AL TR RO R

A A1 24 T Sandberg and Ziegler et al. "' Lower

Siponodella crenulata %7, ) Siponodella crenulata B
U B IIE AR AR T A R E O 4 (181 1)

(5)Siphonodella lobata 7

(T 21 2 L )2 W1 (36~37 IR ), SR 4
0.50 m. VA Siphonodella lobata 15 UK B R i A by
&, UL Siponodella crenulata T VR B8 R T S b i .
+ 4y ¥ 1t A : Siphonodella lobata (Branson &
Mehl),Siphonodella quadraplicata (Branson et Mehl),
&  Mehl)
eurylobata i,

Siphonodella  duplicata  (Branson

Morphotype 1;  Siphonodella
Polygnathus purus purus Voges,Polygnathus panata
Hinde, Pseudopolygnathus prima Branson & Mehl,
Ozarkodina regularis Branson et Mehl, Hindeodina
sp.%5 . H:H Siphonodella lobata 7] H %41 & £ 7
Siponodella crenulata i P

AT Siphonodella lobata i 7] 5 Sandberg
and Ziegler et.alSiphonodella sanderbergi ifi." I8 H
X POBHE IR : Siphonodella lobata B K H B2
DT Siphonodella sanderbergi i THiT .

T ZE 1 IA %) J2: « Sandberg and Ziegler et.al. It &
Siphonodella sanderbergi ‘i 1) i 7 J& Hi Siphonodella
sanderbergi ) 1 B R & 5 T i DL Siponodella
crenulata 1 B IR %€ o 10 24 17 A SCEE ST Siphonodella
lobata i 5% B b & % 1 TS 2 AL . A8 A
Siphonodella lobata 1) & PR )2 157 X J&TE Siphonodella
sanderbergi [N TS . [FH}, Siphonodella lobata F#AiE
JEH R, AMUR B AR IE 2
EAMAE BRI AT T — D (RSCE 3 e A
WO 9 M 10) , ) H A IRY e H . INAETE 1 558
FH,Z=m " A IZ R ] Y hassi WY 9E E punctatus T o
HN=R 1 SRR R A E LT | duplicata i
B 2 Siponodella crenulata i T 3. 5 5e M L
PSSR AR —B Z5GAH I 3 1Y) 35 51 7]
i " I, Siphonodella lobata ¥ % V. T 4 I A1
Siphonodella sanderbergi 7 & Siponodella crenulata
G

AR SARBE Siphonodella lobata VE R 43, F
BT EARHENLR A2 BRHIE . (HA
AHEER IZ A JE TR A AR RS I RRYE 32 45 T
A

(6)Siphonodella quadruplicata 7 (WK )
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1,4-6, 11, 12. Siphonodella quadruplicata (Branson et Mehl,1934) 1. F141, 46/2014-25. 4. 114, 43/2014-28. 5. [1#1,45/2014-31. 6. 14, 44/2014-
32;11. 141, 43/2014-29.12. IR, 43/2014-30.7 1207 08 - PR 3 N A G P4 R BL . 2.3. Siphonodella cooperi Hass, 19592. 141,
45/2014-26. 3. [141,45/2014-27; F= 20735920 Pl E pg 3 N ARG ESFAL T B, 7.8. Siphonodella trirostrata Durce,19697. [, 44/2014-
33.8. A, 52/2014-34; =i ¥y T PR E m i R ARG V4L R B, 9.10. Siphonodella lobata (Branson et Mehl,1934)9. [1#,44/2014-
35.10. FIH, 45/2014-36; 7= b2 0735028 - ) PR E R N ARG 4L R B, 13. Siphonodella duplicata sensu Hass, 1959 1177 &I, 44/2014-
37, FEHEAL ) IR E B N ARG 4L R B, 14. Siphonodella duplicate (Branson et Mehl,1934), Morphotype 2 H 57 #HIL, 44/2014-38, 7%
W20 P E R N ARG I BE . 15-20,27. Siphonodella duplicata (Branson et Mehl,1934), Morphotype 415. 1111, 41/2014-39. 16.

FIH0, 28/2014-40; 17. 1R, 29/2014-41. 18. I14H, 28/2014-42. 19. F1#H, 28/2014-43;20. I, 28/2014-44. 27.  [141,30/2014-45. 7= HJZ (71 N «

VR E I T ARG S B, 21-24. Siphonodella crenulata (Cooper,1934) , Morphotype 221., IR ,45/2014-46;22. {4, 45/2014-47;

23. MIAE,45/2014-48;24. AL, 45/2014-49, 7= M2 003 . ) PH R E I ARG T4 F B, 25,26. Siphonodella eurylobata Ji,1985
25. M), 46/2014-50.26. TR, 41/2014-51. F=Hb)235 T VHaRE M3 A4 eSe 241 T BE
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1.5. Palmatolepis linguiformis Miiller & Youngquist,1947.1. 5 11, 6/2014-52;5. 5.5 1141, 6/2014-56. F= 42407 . ) PN E R IR A4 - F 1
WA HARINLL R 2.7.12. Palmatolepis cf. triangularis Sannemann,1955.2. 114K, 6/2014-53. 7. 141, 6/2014-58. 12. [141, 6/2014-63 ;=12
PR E RN LIRS — F ARG I8 TH8. 3.4, Palmatolepis proversa Ziegler,1958.

3. HH), 6/2014-54. 4. IHL,6/2014-55. 7= b2 0340 o) PR E p 3 7 e- A G fids 1AL R, 6. Palmatolepis preatrigularis Sandberg
& Ziegler,1988. 5 FIHL, 6/2014-57. P Hu2 0. " I E R FIR A — T A i gl g,

8. Palmatolepis cf. minuta minuta Branson & Mehl,1934.1141, 6/2014-59. j= )27 . ) PR E rg 3 L Iedig— F ARG HIE LA TER. 9.
Palmatolepis minuta minuta Branson & Mehl,1934.9. T8, 6/2014-60.77 M2 . | YR E w3 IR ge— F ARG AR I R, 10.11.20.
Palmatolepis sp.10.1T41,6/2014-61. 11.FT4E, 6/2014-62.20. [141,22/2014-71. F=Hb)J2 0344 - ) VH i S F I _E IR A% — N A ARG i L4l T,
13. Palmatolepis delicatula delicatula Branson & Mehl,1934. 114K, 6/2014-64. F=Hu )20 . ] PR B R IR #g— N A BRI T,
14 .15.Palmatolepis glabra subsp. nov.14. I8, 22/2014-65. 15. F1#1,22/2014-66. b2 (45 Jy : | PHEE mg 3 N A e P24 R,

16 .17. Palmatolepis gracilis sigmoides Ziegler,1962.16. I, 22/2014-67.17. AR ,22/2014-68. F=HuZ (7 Y90 | PH R E M3 N A S B P4 T
#. 18.19.Polygnathus marginatus subsp. Sandberg & Ziegler,1973.18. F1#, 27/2014-69. 19. [T#1,22/2014-70. ;= )27 444 ) PH S FE I T
ARG R, 21.22.23. Polygnathus purus purus Voges,1959.21. I, 28/2014-72. 22. FT41,22/2014-73. 23. [144,22/2014-74. 7= HJZ L
ik VR E I T ARG EAEH T 24, Palmatolepis gracilis gracilis Branson & Mehl,1934. 181, 6/2014-65. ;= )24 . ) PH k& R [
WG - P ARG I F B 25. Dinodus sp. AL, 26/2014-76. F=H)Z20 | Vi E R N A G 41 R, 26. Dinodus sp. B.
MIRL, 26/2014-77. 7= W07 PHRE R T A7 s GE P4 R R
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BT 21 J2 h B (33~36 JE ), B 1.50 m, LA
Siphonodella quadruplicata & YK H B8 K F bR,
VL Siphonodella lobata 15 X B R TR A bR

* B 9 ¥ il A . Siphonodella quadraplicata
Mehl),
Klapper, Siphonodella obsoleta Hass,Siphonodella

(Branson et Siphonodella  sanderbergi
eurylobata Ji, Siphonodella duplicata (Branson &
Mehl) Morphotype 1,
(Branson et Mehl) Morphotype 2, Siphonodella
cooperi Hass H: Ml 3 2243 F . Polygnathus lacinatus

lacinatus Hindle,Polygnathus purus purus Voges,

Siphonodella  duplicata

Polygnathus panata Hinde, Psedopolygnathus prima
Branson et  Mehl,Psedopolygnathus  trigulus
inaequalis Voges,Elictognathus bialata(Branson &
Mehl),Elictognathus lacerata (Branson et Mehl);
Mehl,
Spathognathodus cf. planiconvexus Wang & Wang,
Mehl,
Neoprioniodus postinversus Helms, Euprioniodus sp.,
Hindeodus sp.5
AR SCHEST. Siphonodella quadruplicata 7 ] 55

Ze i [m] 24 A AR T B X . Siphonodella
quadruplicata i W 7% X & : UL Siphonodella
quadruplicata T IR AR, DL Siponodella
crenulata U A TRAARE . AT IR IR
A5 BRI AR B 3 (H TR AR A D
Siphonodella lobata 1 X H BN TE R bRE . XY
T 258 "Siphonodella quadruplicata i i F . 4
YIRETH S — 2, Mo BT >

(7)Siphonodella sandbergi iy

FLF 21 2 o R = B (32~33 JiEHE), SR 24
1.00 m. DA Siphonodella sandbergi 15 X H B8k i 7
ki, UL Siphonodella quadruplicata 1 YK Hy Bk T6
bR,

* B 4> T i . Siphonodella sanderbergi
Klapper,

Ozarkodina ~ regularis  Branson &

Ozarkodina  regularis ~ Branson &

Siphonodella  duplicata  sensu  Hass,
Siphonodella cooperi Hass,Siphonodella obsoleta,
Polygnathus purus purus Voges, Polygnathus panata
Hinde, bischaff Rhodes et al.,

Psedopolygnathus Voges,

Polygnathus

triangulus  triangulus

Spathognathodus  strigosus  Tomas, Ozarkodina

regularis Branson et Mehl,Neoprioniodus
postinversus Helms, Hibbardella sp., Elictognathus
lacerata (Branson et Mehl), Elictognathus bialata
Mehl), Dinodus
Euprioniodus alternata, Hindeodella sp.f’v‘f:fO
AR SCHIr #E 5T Siphonodella sandbergi i 1] 5

Sandberg et Ziegler et al. [F] 25 1k 1 47 R # B X
o X R T E R IR T, 2R 55 " Siphonodella
sandbergi 7 T #F o AE PR SRR R0, M 5T B AR AH
M AR B R AR SO Siphonodella sandbergi
Hr AR 2 LA Siphonodella quadruplicata 1 UK
BIRRE o J3 o, A s a i b, IR O 58 i 1K
ANGF AT R UL B B A A A A RS 2 D
Siphonodella sandbergi T UK H B A JEE A bR,

(8)Siphonodella obsoleta ity

LTI I B R 20 )2 2 P24 R EBCR AR 21
JZ HJZ )RR (29~32 IS HB), JE 29 1.80 m. LA
Siphonodella obsoleta B YK ) ¥ R K F 45 &, L
Siphonodella sandbergi 15 VK B R TH A bR

ETE»TIHA
Siphonodella duplicata sensu Hass, Siphonodella

(Branson et wilsoni  Druce,

: Siphonodella obsoleta,
cooperi eurylobata  Ji,
Mehl)
Morphotype 1, Siphonodella duplicata (Branson et
Mehl) Morphotype 2; H M F % 4 ¥+ F .
Spathognathodus

Hass,  Siphonodella

Siphonodella  duplicata ~ (Branson et

strigosus  Tomas, Polygnathus
communis communis Hass, Polygnathus communis
communis Hass, Polygnathus purus purus Voges,
Polygnathus inornatus inornatus E. R. Branson,
Branson & Mehl,
Polygnathus bischaff Rhodes et al., Polygnathus
Huddle,

triangulus inaequalis Voges, Hindeodella subtilis

Polygnathus  cf.  distortus

lacinatus  lacinatus Pseudopolygnathus
Ulrich & Bassler, Elictognathus lacerata (Branson et
Mehl), Bispathodus sp.; Pseudopoly. multistriatus
Mehl et Thoms, Neoprioniodus postinversus Helms,
Ozarkodina regularis Branson & Mehl, Falcodus sp.5 .

A 3C @ ST Siphonodella obsoleta 7 1] 5
Sandberg and Ziegler et al."! Upper duplicata s I3
FELHEEXT . KB R F ZE58 0 " duplicata 1358 .
HE R, AIRIE HLAE ) Siphonodella obsoleta 5 V1,
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TR AT E, 5 ST A AT BT

R SCHEST. Siphonodella obsoleta i + 55 T4
F b Siphonodella duplicata sensu Hass {#EAL 11K , 7
JU3E Y Ko A T S5 b XA )2 1Y oA JE LR
FELVRHER M . RS2 Siphonodella obsoleta AMA &
FEUT A TV WIS — AR AR 204 5 5 P 4
fiE55 T [RIAB R X5

(9)Siphonodella cooperiity

137 F 20 J22 R , BH IS 3.0~4.50 m Hb 2% 7] B o
(27~28),J& 1.50m, Ll Siphonodella cooperi T IX i}
MR AR, LA Siphonodella obsoleta B X Hi#E K
TR

+ % 4> F i A5 . Siphonodella cooperi Hass
Morphtype 1, Siphonodella duplicata sensu Hass,
Siphonodella duplicata (Branson & Mehl) Morphotype
1, HoAth & 22 4y A5 : Pseudopolygnathus triangulus
triangulus  Voges;Psedopolygnathus cf. marginatus
(Branson & Mehl),Polygnathus communis communis
Hass, Polygnathus bischaff Rhodes et al., Polygnathus
purus purus Voges,Polygnathus inornatus inornatus E.
R. Branson, Neoprioniodus postinversus Helms 55 ,

A SC ## ST Siphonodella  cooperi i T 5
Sandberg and Ziegler et al."" Upper duplicata i H 1%
Xt Hefr LR DA Siphonodella cooperi 15K H 1K
IR

ZEH N K Siphonodella cooperi 31 A ., 2L
fasE , M BA T Z B 5346 5 5 duplicata sensu
Hass 4 & ML S FRHE R E L JEOCHR . Tl
AT E BN R AR

(10)Siphonodella duplicata’i 138

17T 20 R IEH , BRI 3 m 32 [ B% (26), JF-24
1.50 m. LA Siphonodella duplicata(Branson & Mehl)
Morphtype 1 7 43 ¥t 3 & 1F 4= Polygnathus
communis communis Hass,Pseudopolygnathus
multistriatus Mehl et Thomas, Psedopolygnathus
marginatus (Branson & Mehl) A4EE , 7] K2 1)
R A2 4 A R FE

* Z 4y F ib A . Siphonodella duplicata
(Branson & Mehl) Morphtype 1,

communis

Polygnathus
communis Hass,Pseudopolygnathus

multistriatus Mehl et Thomas, Psedopolygnathus

marginatus (Branson & Mehl)% . JfAK 4 [ 7 b )2
Siphonodella cooperi B X H B, 1% )2 A1 A AH 24 F
Lower duplicata’tiy TRHRJZ077

EAF DI B2 - 20 JZ AR 3m 2 [F]B& A 19 2
R 5.20m M Z RIBE AR AR A, 134 8.20m 5K
N OR B A5 [ RS ™ Siphonodella
praesulcata, Siphonodella sulcata, S.duplicata i
X

(11) Palmatolepis gracilis sigmoidalis 7 ( U [&]
Ji )

£ F 19 )2, BHJEE 3.00~20.0m M1 )Z 7] [ (22~25),
JE2)17m, LA Palmatolepis gracilis sigmoidalis 1 X
MBI R R TR A . EE it A
Palmatolepis gracilis sigmoidalis Ziegler,
Pseudopolygnathus marburgensis trigonicus Ziegler,
Protognathodus meischneri Ziegler, Protognathodus
sp., M B & B4y« Apathognathus klapperi Druce,
Hindeodella sp., Lonchodina arcuata Ulrich et
Bassler, Ozarkodina sp., Drepanodina subcircularis
Wang, Polygnathus sp.55 .

AR ST, Palmatolepis gracilis sigmoidalis 7
A YU T R A B o LU R R S AR
e DX G5 U0 2 T G 30 1) 44 A A o BB, A A Tl
SR A AR L, W H X . R KRB Y T
trachytera,postera,expensa M triangularis 5 f*) B} B2
e

(12) Palmatolepis marginifera maginifera iy

fF 13 LEERZE 18 JZ R AR, HHJK 4.50~6.00 m
J2 T) B e 2 8] B (15~21), )& 29 60.0 m., DA
Palmatolepis marginifera maginifera 15 X i B M )ik
Bbn &, UL Palmatolepis gracilis sigmoidalis T4 1K it
WA TAFRFRE . FE 5 FIH A : Palmatolepis
marginifera maginifera Helms, Palmatolepis cf.
glabra peclinata Ziegler, Palmatolepis perlobata
schindewolfi ~ Muller;

communis Hass, Polygnathus g. gracilis Branson &

Polygnathus ~ communis
Mehl, Polygnathus purus purus Voges, Polygnathus
inornatus lobata Branson & Mehl; Hindeodella
subtilis Ulrich & Bassler, Tripodellus sp.f’ffpD

A 3L ST Palmatolepis marginifera maginifera
A R SN AL PG e AR A I ) 44 A e
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F1 TEERELEZGEIN—TAREMAM T EAHESEMXERE T EAHETtE
Table 1 Congnodont zones of the Upper Devonian Famenian and Lower Carboniferous Tournainian along the Nandong
section, Guangxi, in comparison with those employed in some other regions

p > (191 R 7,25 121
EF@ %% TREE F ]%gY _ Sandberg et
= ! ) iu Yong-qing :
(A30 [ % tal. Ziegler
P. praedelicatus
G. semiglaber
G. delicatus G. typicus
B
T S.isosticha S. isosticha- i isosticha- | jsosticha-
T Sagiefenulata U. crenulata
# S. crenulata eremilaie :
5t SHE . S. crenulata 1. crenulata Early crenulata| L. crenulata
K | S. lobata
% 1o 8. quadrup- S. sanderbergi ;
B | licata sanderbergi sanderbergi
S. sanderbergi S. sanderbergi
Late
S. obsoleta . duhezta u. duplicata | duplicata U. duplicata
S. cooperi 1. duplicata Early
: # SR duplicata L. duplicata
S.duplicata | ¢ c.1.01a
T ) S. sulcata S. sulcata S. sulcata
= S. preasulcata | U preasulcaia | . preasulcata )
i ~ m. preasulcata\ m” preasulcata S. preasulcata
Pa.g. expensa Lpreasulcata | | ol
R B Sigmoidalis postera e preasuicata
e S f.n&'xﬁgnm
2 |1 | Pam trachytera u. postera
4 By 4l . l . marjilifera 1. postera
K marjilijfera rhomboidea ]il frachytera
; . trachytera
Pa. m. minuta Ct;?cpl;igz/‘brmts u. marjilifera
lingufo)’mis
Pa. triangularis| rhenana

BEAEXT I . (ARG R PEREER Y aiT B i A Y
AR TSR R B KRBT AT R LG . AR T
maginifera [R| A LA

(13) Palmatolepis minuta minuta iy

fiF 9~13 22 T # (10~14) , JE £ 50.0 m, LA
Palmatolepis minuta minuta 15 X H PR S bR i,
VL Palmatolepis marginifera maginifera 7 X H 38N
TR bR

F* B4 F i1 A« Palmatolepis minuta minuta
Branson et Mehl,Palmatolepis delicatula delicatula B.
& M., Mehl,
Polygnathus sp., Branson et Mehl;

A0 24 F Bai Shunliang et al. »" Palmatolepis

crepida, Palmatolepis rhomboidea ‘s ,

Icriodus alternatus Branson et

(14) Palmatolepis triangularis 7

i F 8)2(6~9),J8%)23.91m, L) Palmatolepis
triangularis 75 K H B0 IR FEbR &, YA Palmatolepis
minuta minuta 15 PR TR FR A

FE 4111 A« Angulodus walrathi (Hinbbard,
1927), bilobatus
Polygnathus glaber glaber Urich, Polygnathus sp.
Indet. ;

Polygnathus  glaber Ziegler,

Palmatolepis  triangularis ~ Sannemann,
Palmatolepis asymmetricus, Ligondodina sp. indet.;
Avignathus ? sp. indet.; Bellodella cf. resima (Philip,
1965), Hindeodella germana Holms, Neoprioniodus sp.
indet., Palmatolepis subperlobata Branson & Mehl,
Polygnathus sp., Palmatolepis subperlobata Branson &
Mehl, Pa.

provasal Ziegler,1958, Pa. asymmetricus , Pa. punctata,

triangularis Sannenmann, Palmatolepis

Pa. minuta, Pa. cf. linguiformis,Pa. cf. triangularis
Sannenmann, Pa. cf. glabra peclinata Ziegler,Pa. varus;
Bryantodus sp.;Angulodus
(Hibbard), Synprioniodina sp., Ligonodina sp.;
Ozarkodina sp. indet. X A7 15 f1 . #H 4 T renana,
linguiformis, Palmatolepis triangularis 7 ) B} F2 315
Bl C2L AT BERT HE

sp.,Avignathus walrathi
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