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Polygnathus costatus partitus (WEFRFHEITEH) REFBEZR &
(ICS) HE R PR R LM inik LA, BE5EFN Polygnathus lingui formis
bultyncki TEFGH_LHLAK 4y, ERHE RortBR. LLNFHER, Polygnathus
costatus partitus fiEH b BT AR A AR AR EFBB. Poly-
gnathus linguiformis bultyncki RIBETHET AR ASEH . HEH M BE
PEAREHE: BdMNEAREETRBALLETR, 25BHTZRARE
oo o FE MEA X B, IR e e F RS B o

X@iR  T—hRag FeA AR

“h g & G RN SETE SR BU RS A T Heisdorf TR 2 T 1. 9mhith, i%ZMEF KA Polygnathus
costatus partitus HHER?, XAEGRBERERS JCS) EXMFRAFKKR M\X—E
YEERHERRASL 1985 48 2 A HA N LD 21 B8, 0 ERX, 4 EFERmEEEERXIE
JRHBX Schonecken-Wetteldorf HfiE 9 Richtschnitt #HE A TFT—HhEALRALZER I E. A M
Wi THW A Polygnathus costatus partitus EFIHAS LM EABEENBEERL. HE
Polygnathus costatus partitus (¥ B % & W & £, Wi B [ Polygnathus linguiformis
Bultyncki WS B DIR B, £ 5x— BRI Extt, #Hk—eBaE, #Ek, BEH6 B3 XN
AN FhHEAT VAW T DASR B e RS B

o O AR RAE T PEHEAT F— iR AR R L BT b, B Rr R et iX A8, A 3 mm R
ST XA BERBEUHE, AR TIEERERE, JEBZHEERETRERF A Polygna-
thus costatus partitus Wik, HEWHET F—HRALFED. AT R LiRFEZEER
TUEAHE L, HEAREEMLE, KEMRERSE, NG, o, KRBT —EHE
Wy Polygnathus costatus partitus f Polygnathus linguiformis bultyncki WA LFHIIRE, £
WA EHFR, BB RT EMNE&HOEEHRE, THEEABMHRER.

1 HEiR

WEHHEMLTREREN, BETHHEES 150 km, ZEHHEFR QRS R EA#BA 70 4
PRI, 7% 3E R T TR Polygnathus costatus partitus, WHTE T iZ¥ WA T —
R KR . EH IR partitns AR E WIRIESEI T %3 EF KHHEL 35.78 m JE iy

#. AFEAEFEARFES (TEHS 49102018) MERLKZEESRE.
A3z 1991 £ 5 AUk, 199248 7 AME, IR FERE.
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Fig. 1 Distribution of. conodonts in Nayi Section, Guangxi

WPIE & G IE R

10 B. BERAPBRAREREN, SFBA. 0056, BAEE. MERE 16.5m

Y 10/16. 5 Polygnathus costatus partitus, P. sevotinus, P. lingus formis bultyncki,
Neopandevodus transitans, Ozarkodina denckmanni, Hindeodella ﬁrisailla,‘ Neoprio—
niodus bicuvvatus, Trichonodella sywwmetvica

Y 10/14.1 Hindeodella priscilla, Ozarkodina denckmanni, Belodella vesima

Y 10/7.5 Polygnathus costatus cosiatus, P.c, partitus, P. sevotinus, P. linglli formis
bultynchi

Y 10/6 Polygnathus costatus costatus, P. linguiformis bultyncki, P. sevotinus,Ozarkodina
denckmanni, Hindeodella priscilla, Neoprioniodus bicurvatus, Trichonodella symme—
tvica, Neoprioniodus costatus costatus, Neopandsrodus - transiians

Y 10/1.5 Polygnathus serotinus, Belodella vesima, Neopanderodus transitans, Hindeo-
della priscilla

Y 10/0.8 Hindeodella simplarvia, G4 &
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Y 10/0.5 Polygnathus sevotinus, P. lingui formis bultyncki, P. costatus pavtitus, Oza-
vhodina denckmanni

Y 10/0;2 Polygnathus sevotinus, P. lingus formis bultyncks, FREREL 10 4>

Y 10/0.05 Polygnathus costatus partitus, P. sevotinus, Ozavkodina denchmanni

Y 10/0 Polygnathus costatus partitus,P.c.patulus, P.lingus formis bultyncks ,Ozarkodina

denchmanni, Neoprioniodus coscatus costatus, Belodella vesima, TREREL 30 4>

%4
TR &L g kY
9e B, FBATE 0.03m
THERAT & 0,05m
9a-dB. REPERERERFH 19.2m

Y 9/19.2 Polygnathus costatus patulus, P. sevotinus, P. lingus formis bultynchki,Ozarko~
dina denchkmanni

Y 9/19.05 Polygnathus costatus patulus _

Y 9/18.9 Polygnathus costatus patulus, P. lingui formis bultyncki, P. sevotinus,Neopa~
ndevodus tvansitans, Ozarkodina denchmanns, Hindeodella priscilla

Y 9/18.8 Polygnathus sevotimus, P. lingus formis bultyncki

Y 9/18.6 Polygnathus linguiformis bultymki, P. sevotinus,Bslodella vesima,Ozarkodina
denckmanni, Neopyioniodns bicurvatus

Y 9/18.5 Polygnathus sevotimus, P. linguiformsis bultyncki, Ozarkodina dewchmanns.
Hindeodella priscilla

Y 9/16.5 Polygnathus linguiformis bultynchi, P. sevoiimus, Neopanderodus transitans

Y 9/13.2 polygnatlius lingus formis bultyncki, P, sevotinus, Neoprioniodus bicurvatus,
Belodella resima, Neopandevodus transitans

Y 9/12.5 Polygnathus costatus patulus, P. lingui formis bultyncki,P. serofinus

Y 9/0.5 Polygnatius lingus formss bultynchi

2 Polygnathus costatus partitus BIN-BREEH

MEZHIEE 10 BTHEEF YA Polyghathus costatus partitus, {8 £ 8 BHFE, Ik
BESHFRENME, BEEWIREFVARRHBMATHANER, 5% % S8 55
4—5kg, MAEFIOREERE 10 BAF. £Y10/0 BEFREBTHTHRTHEGA*, HBES
5, K/AARE, IR XX AT T 245,

Polygnathus cqsiatus partitus & G. Klapper, W. Ziegler 1 T. V. Mashkova 7£1978 4
MR EREAE (Barrandian) K FT—FRASREH W~ FEHS, KETLE &S
%2, NERIMZENME, ERBHAESEETY, METEH, HMEEHHT.

ML LR UAB Y, ZR—ARENE, BEBRGENM BRI CRTOBE. HikE
BRTHERTEPHAE, EEXEMBEHEY 10/0 BEFRAT I F—, BEX LB FHRAA
e, P, INEHHR, XEX/DERWANMEEERT Polygnathus costatus partitus, 7~
KAMARRE T Z TR GOR T B, RIEER 0B Dartitus Rloy W 4h 4 TR
AT REH .

Sh4E I Bl AT G008 Y o & RORTL BRI 3 — iR AN R DT 0.5mm, M JE/AF0.12mm
HEMERESEHETE, REXEENERK. S60%. BRERMSESHAZRANS, &S
HIEFE, BRFANNESSERE, REEFHR, GENRLRREE MY, BREX,
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Wi AR AR (B2,1—2 BARI-1—5,7),

BRI B ERER SR B G S MBI Y. MK, —‘%M‘ﬁijﬁ‘: 0.5 mm, A 4%
AT 0.12mm. HERZERIRHS BHEE, Fé%ﬁi’s.fﬁ Wlauma. NEIMNI%. BE. &
BRLERER, HEMENTEE, B8MLEEBBE, & Wﬁi@ﬁﬁﬁd\ﬂb’é"o s, A
MBS HAS (B 2,3—6; ERI-5—6, 8——11)°

5Pol ygmthds costatus partitusIi i Wtk & BT 43 T4 Polygnathus costatus patilus,
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Bl 2 Polygnathus costatus partitus R EE
(H wild 8L EREARD
|[Fig. 2 Phylogenetic evolution of. Polygnathus costatus partitus
(Drawed with Wild microscope)

P. seyotinus, P. lingui formis bultyncks F1 P. costatus costatus, patulus ULiEEREF, B &F
MRS partitus BIFIX o serotinus UAEB SN G RE B2, Rik&BEHH 1 3L B AR partitus
X3 o costatus L& RiEA B B G IX— 4 MER partitus KB, buliyncki [ partitus iy X B
EREN BRILERVRN, BREMB/NEBEBIERIL, SRR, % 3 bultyncki
BEATT BARABF.
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3 Polygnathus linguiformis bultyncki WNERERE

Polygnathus lingui formis bultyncki (B EHFHALTE #) & K. Weddige F 1977
438 Polygnathus lingui formis lingui formis o Bl ZH— LR, EXE: Bk 8%, |
HAHETRE, THEERNH=Z02Z2-REL, LERTARGHE. BENMESFELRES
WiEaTL, GRERIBL, SISBERERNE, SMUREREMK.

X—-FRALMERBRPRAEE, HRESHEEK, FUZEMBRER L I 1 +209
B, B2/ MER—-SEBEBES UHLERUK Y, BMTHAEEE, BRETHRER
SHIEE,

A ZHE P B E I A G R RIPolygnathus lingui formis bultyncki, 7 ) ¥ G ]

B¢
L

8 @

|
& 6 @ @ @
& 3 Polygnathus linguiformis bultyncki NMERBE

CBWild B4 BERRED
Fig. 3 Phylogenetic evolution of Polygnathus linguiformis bultyncks
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BILtH#, AMERERED, BRREEREMEE, FHERELRE-ZFI_FHEFHE, 2
EHRERAFTEFRONMERET UL ASER. BEH. REH=ZAHE.

SIEBY B HBLERE (tongue) ZBIHIMBL. A/, HK—B/NF 0.5 mm, %3 /h
F0.1mm, HEB/MD, HBER-ERRE, BE-BRETHELE. GEEEERTRE FRR
ZHi, SEEEELRNEEK, BEEER—-HKAT, FREATREHEE, BREDRLO=2
Z2—REAH/MEAE, BEH2Z22RE/ME. EEERLR, EEETIEN S 5mHEALE 3 ,1—5;
BRI -21—22),

HEMB. HABTRAZNERELAE=ZSREHEONER. MM F kA, BR—KH
0.5—0.8 mm, K —EH0.1—0.2 mm, HEKHERERBES2, HEHE, BHE Rk
BHEHEMR. GEMABHRERERE, BEOENE, KB REE. ERE/h, (i
FiSREREL (B 3,6—7; BARI-12, 13, 15, 17—18),

BREHNE: FRANEERELOBEEHRRT=Z500E. M LB X, R—BKRKT
0.8 mm, HFE—HAT 0.2mm, XE—RFRFTHBOHE. WHESR, AE—-XMNENEEF
, BELPAT, mEeRBMHRARMTEHNKE, KEIRERSE, kD, REEFH
miL S, —BRUETFHEEM=02—4/& (B’ 3,8—11; BRI -14,16,19,20,23),

4 Polygnathus costatus partitus F| Polygnathus linguiformis bultyncki [

AAEMERE P ELEN, EEMNRENNBRELRESX I, bultyncks T Fh LA
HRtE, MABRELEREEREHY. T partitus AT RE . B SHE I B K 540
BrBRY, ARG, 2EMENMEREBHR, EZUATUMDLTILA B EHARREEN
AR S (B 4),

Bl 4 Polygnathus costatus pavtitus 55 Polygnathus linguiformis bultynchi R EE
Fig. 4 Evolution and comparison diagram of Polygnathus costatus partitus and Polygnathus
lingui formis bultyncki
1—5—Polygnathus costatus partitus
6—10—Polygnathus linguiformis bultyncki
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1. partitus FIHEA R E R R AL A& B R. T bultynck 7250 4351 4
G RN, EHEPMBEMERETRE 2.

2. partitus WG JEvEE BHENE, i bultyncki B FMBETERE, ZHRER TFTRAS
i1 o

3. partitusHHEl1E 4h 4 HIRT 0 SR8 H 5 & BORT o B4R, 2o 5030 16 4 B0 BT ko buslt ymki
LB R R G TS, R, EBETHENESS2—4b.

partitus T bultyncki B/ RS IR L MITIBRE T A LRI E. X—REE % BRI
ARRAERE . JEEFHNE AL RAGE, SR EENRE N partitus TR, AHEBAX (&
2,7—9, EMRI-5,6, 11), XENMEERBT partitus BH BAHTRKEIBEE; L23BRE
BIEA R ORI EHZ, TUREX /M KRBT partitus, H25TFBREHE &+ HHBR
(B 1), 3HAEERIBB TE DR partitus, ML E TIRFHUE T —HFRALHRELZT.

SR EFhAE R R ERRALESE HERELE, Tk, TRBBHBRENTHE, FE
AHREREBAEEREER, Ek—HE%,

g £ X
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1—11b Polygnathus costatus partitus, Klapper, Zicgler ct Mashkova, 1978
1—4,7. 515 ky EOHE, %405 BERHES: Y10/0,
5—6,8—11. 54, X405 5a—5b REFS: F9/0.065 6,055 F10/3.07s 8—9. K5 Y10/0510. &S F9/2.2;
11.BERS: Y10/7.5
12—23,Polygnathus linguiformis bultyncki, Weddige, 1977
12—13,15,17—18. F4EK, x405 12,17—18. 85 E: Y10/7.55 13.BE&S: Y9/0.7s 15. 855 : Y10/16.5,
14,16,10—20,23. FREH, X405 14,8502 Y10/7.55 16,5 F S Y10/6s 19. £ 5 S: F16/13.38; 20.%¢ =R
F9/0.475 23. PEfSs F8/2.03.
21—22. YEMH, 212, E0ME, x2005 21 b EOE, x40, HE5S: F9/0.7; 22a.E0ME, x2005 22b.EEMATE, X405

HaS: F9/0.7,
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EVOLUTION ‘AND COMPARATIVE ANALYSIS OF
TWO CONODONT SUBSPECIES NEAR THE
LOWER-MIDDLE DEVONIAN BOUNDARY

Bai Zhigiang and Bai Shunliang

(Dept. of Geology, Betjing University, Betjing)

Abstract

Polygnathus costaius partitus is the standard fossil at the base of . the Middle
Devonian. But it is difficult to distinguish it in morphology from Polygnathus
lingui formis bultyncki occurring together with Pol vgnathus costatus partitus,
which makes it difficult to define the Lower-Middle Devonian boundary. Detailed
study shows that two developmental stages (young stage and adult stage) of
partitus may be distinguished on the basis of the position of the cavity. The
ontogenetic development of buliyncki involves three stages (larval stage, young
stage and adult stage) on the basis of its morphology. Comparison of the develo-
pmental stages of the two subspecies reveals three differences between paristus
and Bultyncki,

1. Partitus’s carina reaches the posterior end during its very early stage and
retains this position through life; but duliyncki’s carina oversteps the posterior
end of the platform during its larval stage, and terminates before the tongue during
the young stage and adult stage.

2. The inner and outer posterior margins of parfitus are characteristically
straight, converging to form a sagittat outline; whereas buliyncki develops a tongue.

3. The cavity of partitus of young stage oversteps the anterior end of the pla-
tform and is located mear the anterior end of the platform during its adult stage;
but the cavity of buwliyncks is located near the anterior end of the platform in
the larval stage and at ome third length of the platform in the young stage and
adult stage.

These results supply the evidence for the fossil identification.

Key words; Lower-Middle Devonian, conodont, ontogenetic development
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