HISH B WY ¥ : pp. 1—17

19974 1 A VErTEBRATA PALASIATICA figs. 1—8, pls. I—III

HA AR LB TEESIE L
ML AR B

(hERRER TSRS 5 ARPART st 10004)

BT T Mz i il 2380 LT 30 A A vg 20 K78 14 2 TR 8 28 UL B B bt
B, B 1 HBAS 4HF. 1 ER. RIEFBEEA PR HSSME R RWES6EKE
HaoBMmPEELB S EER, Akl X4 Ak A AR LY & Pridolian
fLoBE. HeEm K EE Ve 40 R oL SR 1L BT o £ e GRS T T i
X M Ludlovian 51| Emsian B #15) = S HEsh 4 &

KEEiE  mgehE, REEE, Egmk, st

hEESES Q15861

EEGWIE T RE = iR LR AR A B e R A, R AT
AR%, HERERREZRAANERICR( Wang, 1984), 191 FEHESERAL
Rhef R 1 AR AR VR A 20 2 5 5 T ST URVBLEEL St o R A37 ) 1 5 3 [ 7 il s 2 0
WBEE R R ERLIRARERE. S ARMNE, St B REMRAT, WRELHT
FRETPH AT AP 2 14 A R0 YDCS9 — 145) WRfg KB R8s Kk tb . 3
BRI B, ASCERRYE 1991 FRBWFORIF S H 1984 FE kR
B A RO T IR TR A 2R AT T FLOT 5T, B IE RIRT T EENT
2, BAWNK, SRR N8R, 8 EeRkbEEAEN 20, nziska
BEW, BAEATRA EE R A YR 2 AR 5 3 Turner, 1991).

—, br A8 R
8B H Thelodontida Stensio, 1958

STl Thelodontidae Jordan, 1905
BliLt%& ( #Fi/8)  Parathelodus gen- nov

Al Para (L) FJ, thelodus K@ L EBEE—RA.
BRI WHEIIEB A P scitulus sp. nov. .
FHE ® A hSRob, BE A SRR B, BAELE00E. SN, WE, S

D [E% G RBIE R4 Y 305 H (48970081, 49572081), IGCP 328 35i[.
Wk H B 19950522
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Jr v BRI B AR SOOI . IS RNT R, o H— /N REL. ALk
BAJR T Thelodus— Turinia 257, BEWE K, B, A0 TR H0 W S B KB R
B, (T EERRN R RE, WRERO, SRR,

B X IR AR A 3G T84 B ( Thelodus) fIPEIR, HUBUS BG BB T
B FE B G E( Turinia) IR, HLINBER AR, SEIME RS E N KEA I,
W B BOR AN . BT EREE OB X IR MR AT — e R R, B MR
st JR( B J8) ( Parathelodus gen. nov.),

MR BITLSSE ( #FFh) Parathelodus scitulus sp. nov.

(E1; ED
Turinia asiatica Wang 1984, Fig, , A, B, C. F, G

Wi Scitul (L) #E%.

EARARE RO TE . RPN BB R A B0 2
VI12156.1; 2HiE YDCS9.

A AR B e 4 BURTF85, V12156.2—5 YDCI33, 59, 1451133, 2
MBS R @ U] . VI2IS6.7 F1 9 33k YDCS9. 1K H i /K CF 8 1, V12156.8
YDC59, :

PSS RAE 2 SR L RV LR AR SRR R .

FHE ARG EI0E. BENEE =A%, BEGET. L. 84BN Ex
He.

EEB fEBE K S Frh, EiiEil =24 gl e w46 ( P. trilobatus sp. nov.), ¥IHEEMR
i, BKWETJa & Rk, MG % 24158,

R 8 R T R A 1E A
AR 3 ShnA, BUEEAE TR 2,
4 SR, REESRIZEIVE, S50
WEZAE, dilENgELE. B
R AT BN A, Hith
WA OF OGN . 2 SARAS AR A
TR =TI M, KR b T 8
D R TEf R AR AN S B
W, S5 —REENARPEL, IE
BARA R 10 &, 8 5 30 2%
t, IEBARAS 208K 3 S AR A
BEMER, LTRSS,
HA P EFIE A B A — BREE
. BT, WBERE R AW RS
RREM AR, MM, 8 WREREMANRD>. SR8 WE, #7
GEAF R0 &, 758 SARAN 8 KIMAE 9 5 hRA A KSR KB .

0.21mMm

B HEBRIES A HEHF) . B4 VI2IS6],
YDCS9, —fkip@ )y, A &, B X
Fig.1 Parathelodus scitulus gen. et sp. nov. Holotype
VI12156.1, YDC59, body scale, A. crown view,
B. basal view
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RRRITESE ( M) Parathelodus catalatus sp. nov.
(A2 @K A-D)

iwE  cat(L) &gk, alat( L)OE .,
FEIFE 1 HUETFE K, VI12157.5 YDCI33.

A AARZEERPER 4SBT HETHR, VI2I572-4, 3% YDCI33
V12157.5, YDC135,

PSR mpgiE R LB,

FFE 8% A X A0 2 =AY I o SRR L b SR M T AR R IR B S

W, EMBHEEEIR. SERRE, REGBE-URKD . SELALT R
=P

B8 RS MBI RS P. asiaricus (Wang 1989) HBATIE, ¥R 02
Hd. XAMETRIE BETRRAR, E%E@?ﬁﬁ%ﬁﬁﬂﬂ%ZTfﬁﬁﬁiﬁﬂEo

2 REBESE(HBEHF) . ERRA VIZISTL, YDCI33, —{kF8
L
Fig2 Parathelodus catalatus gen. et sp. nov. Holotype Vi12157.1, YDC133, body
) scale, A. crown view, B. lateral view

iR SAERE. XA E AT PRI RBAR T T R FR A
TEIEE, FEL % 2EEIR. FEERFARMER—WEA 6 N R/NEAY—K N,
- A—E 3 KDR—EEE. BB, JERERIIR. B AR R R
H, R EE B BN B IERRACR 2. 3. 5 SRA) Buiha (a4
St MM, TSN ERZE.

SRR E ( §F) Parathelodus trilobatus sp. nov.
(B3 EL E-G)
i@  trilobatus ( L) =34,

ERFEE —HRAZENETHA, VI2159.1: YDCI33,
A NFE8H PR —BE T8, VI2159.20 YDCSO fil 55— MUK F 5 &8 8%



4 S < O R 7 O ERE <

F, V12159.3; YDCI13S. )
PSR Eg R LR LA A A
FHE S EHEMER. PREEE. BMEZEEER. BEAERT.
B MTRBAESE L

0.22 mm
E3 ZHEEsal FEFMN . E K4 T EIESEfa( Wang, 1984) ,  BIBIARAS,
R4 VI2159.1, YDCI33, —{&ER#5% VT7215.11, YDCI33, — (KI5,
Foo R0 A M, B KW
Fig3 Parathelodus trilobatus gen. et sp. Figd4 Parathelodus asiaticus (Wang, 1984) Paratype,
nov. Holotype V12159.1, YDC133, body V7215.11, YDCI33, body scale, A. crown view,
scale, lateral view ~ B. basal view

Wik B EMEMEY, hREEE TR RN K OEE S WE%
SRR, FRRAGREERE. SASHAE, SHR. S ERREAHE, B
TSRO, 3 BARA R, A M R

TFMBITESEE Parathelodus asiaticus (Wang, 1984)
v (B4 @5, A-D)
Turinia asiatica Wang 1984, Fig.1, D, E

IEEERE —HREMBE R, V72153,

BISERRA  — U8, V7215115 YDCI33,

AR MIFZ R kR 3 Mu TR, —BUR T8, V7215120 YDC134, 534}
e 2 MR SRR . V7215.13, 14 YDCI33,

PSR mEiihERE LR,

HHE 255 EWATZ A/ DS MEREEL. JEHMEEZ T HERBRRE.

B WK BIES M L.

IR 7E 1984 G0 SCE 8 R I AR AE N ?i‘%mﬁ;‘ﬁ?% WREEREER. A
JEE R B REME G — R A/ DS RE RS SRS S8, HAEa s, 2
FE%z THERBERZ. 8hSmE, EMREAHE. BILPFERD, ATER



14 TR BURHIRERE BT S ESH A BRI T M E BT 5

PR MBEARAA 12 544, KRS HBA MR ATRMEER, 0T RHB RN
HEE, BELLAT OIS 13 A 14 B4Rk,

FRBIFESE ( $7Fh) Parathelodus cormyf ormis sp. nov. »
(@ 5; mpg UL E-H)

iR comuformis ( L) ARAG.

EMIRE BT, VI2158.1 YDOY4,

WA S8 R 2 MK T8EH . VI21582 13 YDCI33 i1 82—84, 1 fhs
HEIE, V121584 YDCS2— 84,

FEMSRAL  Zowg R BT LA A A .

B $HEHE. EAR EPRER—RENEER BROMMEEL. &
B, RERHAE.

BE SR UEN. 2ARGTEX DT 4R MR,

R @A EEE. RAR TR
T S AR B I 7 R AR

Parathelodus
RBEWER. ERMNEELETHHKSE Horizontal Species
80 TEIERRA—E 3 &E 5 — ML No.YDC [A[B[C[D[E
ARRE. BFEHHE, BRELHE 145 ol |
T, B R ERT. REAHE, bk - 144 1
B RIGBETL. 4 ShRA 0 81 A ) e MA
Wi TESH S A ATAS DR A o I
ﬁﬁ%ﬁ, ﬁ’iﬁ%lﬁi % 133 [
BliEs e R (HB) SAMERE(E o | 129
BO FRAWEILE | FRAETE LA LA : [
g | 100 S
P 94 b :
: %: T
g | 82-84
74
| 73
XS 59 3 b
m K6 Eiiesta( FHE) LA
L2, A T o 4 4 R 4 A
E5 fmRBIEsih( HESM) . TEEAR A Fig6 Stratigraphical distribution of Parathelodus
VI2158.1, YDC94, —{&Ipah B, iR (gen. nov.) in the Xishancun and Xitun
Fig.5 Parathelodus cornuformis gen. et sp. nov. formations. XS. Xishancun Fm., A. P.
Holotype V12158.1, YDC94, body scale, scitulus, B. P. catalatus, C. P. trilobatus

lateral view D. P.asiaticus, E. P. cornuformis
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F1 HEHGE(FHE) SOHESBE) FEAUE (B4 25
Table 1 The mesurments of the holotype ( paratype) for five species of Parathelodus gen. nov. (in mm)

Parathelodus Length Breadth Length Breadth Depth
Species IVVP NO. of crown of crown of base of base of scale
scitulus V12156.1 0.45 ' 0.5 0.3 0.4 04
catalatus V12157.1 0.55 0.55 0.5 0.35 0.4
trilobatus Vi2159.1 0.5 0.35 0.35 0.25 0.5
asiaticus V7215.11 0.6 0.5 0.5 0.4 0.6
cornuformis V12158.1 0.4 0.25 0.25 0.2 0.6
JUTH 2 4 3 )2 43 A L 6,
BT84 B( 35/8) Parathelodus gen. nov. B E
Lo B BB TREIR,  oveee e e et e e et e e et eer e 2
BAEMAR, BREGEEL, o FAREEBE A F B HHFO(P. cormformis gen. et sp. nov.)
TETBIBAUBR T TE. - vveevvvneemmreeeenneemrrce s iee et e et ees et e 4

oo JEBHITERS A HURHTFR)( Puscitulus gen. el sp. nov.)
TEMEMETL, PREBER. MSEBEEIR, EI. e
seeveeenens S ZARISE R ( E0B ER)(P. trilobatus gen. et sp. nov.)

ST C e PR 2L R JUT RS C M LT T R ——"
e KRB TR B E( BB HRD)( P. catalatus gen. et sp. nov.)

TR G2 FHRBRZ oot YN BIE B R( Wang, 1984) P. asiaticus ( Wang, 1984)

.1 ®

ST ARG LRI AR i S B — AR AR FTIAR.
L XFREL BT ER

R BERA)Z N BRISINR”, Bl T UL F 1914 401057, X —HUR % 8 5 B 3
B ( Grabau, 1924) RAThEMER". A8 RHENRE TS, bh 2l
AOUHY T IR R R o, 1941 2T HSRiZBNER TRIERL %
WEZT. X—RIE—HEHEA( FEAL, 1985). o

RN —EULENENAOREE R, B ET FRAEERIS MR R A, Hx
WA, FEHMPELAE, 4R FRIES N Em i N EgE, 1973 Fm
%, 1988), /EYIBELITCANS, MAHMEYLEG hE, A Ea—ieirn, HABEA
BTEMESRLE( ESHE, 1986 Wang N Z, 1995), %8EH A B9 T3 B K M



L A AR R LB T AR LS S 2 A AL A AT 7

YA RIB R RRER, TILF1914 R E R2IEILE" M54 % Halle (1936)
5517 K Drepanophycus spinaeformis Goeppert (#llRA), BHE R R, 2SR, 3%
HH(1978) HE—BHtoE TR ILEFH AL, B T2 Ay A5, ikl
WA — =8 TR & (D. spinaeformis— Zosterophyllus yunnanicum) , 135 # 2 % 5 % v
H, HApRIGATZ KT RKEFEMR( Siegenian) — K4 ( Emsian) By B, P#im
K IR Lk — WKFIE TRRA S ( Z. myretonianum—Z. australianum) , {3 H 2 W%
UiZH,  HAOR R W LB o A 70 B RS 22 A gUR L BB 8t 75 T B ( Gedinnian) 13
T—ERE. BB — LA S ( Uncatoella verticillata— Zosterophyllus sp.), 4%
HWEAWEAMPGILAH, SSWAR TRIEGRD, RO EnE 42, HH
ARERM, FIG, FEYUEHA R A48 B Y SR M 30 A R JE DL
BRI . AT KBCS RO 1935 T 41 5008 28 % % #1( Lochkovian) Xt
b, EEETHEMZZ)FRE M, BRI A SRR ( 282, &R,
1978) . MiEHESI AL A st SRS, BT LA AR A Sk 7 o 4 R 7 1) A 4L o 5 0 4 i
B IR B R TR A R AR .

2. BRUFI BT ABES B KA R R HAHE

FERBH AR R ) A BRI BB I B 25, — R AE 8% )R ( Thelodus) ,
e LR S B AL B, 4 B PR 7E S0 7 ( Wenlockian) o B %)% B £ | ( Pridolian)
B, H—BINERERE( Turinia), B—AMBMRBELKE, THESKRE. SR
fii )7z ( Gross, 1967; Talimaa, 1978 Marss, 1986; Turner, 1991). 7= [ 320 1 BEVG 1) A
HAPGEA14 NRH( YDCS9—145) WEIESBE B 3)R) ( Parathelodus gen. nov.) 3
AEBs R A E AR AR, AT NMSE REN LB, EE MR ABF, &
FRERERED, HMKEATT S, XEWHRRRE ERFRZE A ke, Juxdk
AtERIEE IS, FBOAEFEUTRN TR EL MBI E L R 6. T
FE PG 22 00 THE R 7885 £ R LR ) Y0 43 20 1B 185 £ S 11 W 8 JB AN Canonia J&( Wang N Z,
1995a) HRREMIRES KM IR RN FIREHALE Ieriodus woschmidei ( FfRJE, 1981
FEAG, 1987) =, Lk i e X AR Y MR B ALY R B 4
M. XEAMENMT— PRGN T A FHR. EEH%(1994) Ak, FHIl
HACHELRH) W FHE SEAWERES T RN FHS Y, HEYLK
FETRR /R =424 ( Streelispora newportensis) MUK F. FHMAEWEH X —LEST.
1 “ P4 2R U 3 #% 74 24H.( Pridolian) 1 T 3% 38 7% 41( Lochkovian) i+ 414 16 %1 45 3% € 5 7
RS —F i QAR M P LA 4D TR EREE, S0, Jbdese b B it— R th i 7
THEAMML"(EBREL, MBS, 1987, 2@ 7). EETENE, HEHER &
HA— TRAKCKIUM 8 R EER T, FEERMMAILIERRF: S newportensis 5h, HoAty 7
RYAI A TEERAAMBAER, MELEHPRSEKTESGTERE, LEFSREZR
( HEBE, mHBESE, 1987, P. 89, W 1-21). MEAF. WHEBMATHR P RES S,
WE NI LRI RBR N S newportensis, HIRMFUANERBEEEREHYE, g
REERVABRE R Zh R T S newportensis,  Ff IARHE 1 746 A & 75 1L A 4
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M EANRARALE TS ESE— .

Spores Silurian Lower Devonian M. Dev.
. L U E—
Retusotriletes dubius o L
[ = ]
. —
Retusotriletes wzzdrrs
warringtonii
Apiculiretusispora o r7n
spicula ———]
Apiculiretusispora -
Synorea Ef
Amb. itisporites 2 AP 2 AN TZITTTZA
dilutus —_—— =
Streelispora e B .
newportensis
—
Synorisporites spp. i i
Tholisporites chulus . — .
var. chulus
A Bezzzzn C Dr——

W7 fTrErRey, REWSE. HE. RAICESE RN T RESE N1
(R mBE. s 1987, & 1-21)
Fig.7 Stratigraphical distribution of spores in the Silurian and Lower Devonian strata
of West Qinling (A), southwestern China and Xinjiang ( B), Europe (C) and North
Africa (D) (after Gao L D, Ye X R, 1987 fig. 1-21)

3. XTHETHE— REARNE

AXEB—RERSAREKHEFVCEFAE LB RN — 8. FEEUT
“MER. L BETERBFATRAREZ R4 30m K BRKSE” B3, BUSE =8
Warburgella rugolosa sinensis |2 2 F ({L 1 %, 1977), # T L W. rugolosa, % £
Monograptus uniformis F1 F J 2 Icriodus woschmidti 328z J R 1E 393X b A 47 2 H brsb B
BVEBHAN TRESREN— 1 ba. 2, ETERFALBEAEHNIER, XEE
RET LREE( LSHTE, WOHaL N mENA") KWaa Polybranchiaspis F
Yunnanolepis (¥ 1%, 1978). 3, BT RELFRIUNHAZIEK BETFEEHY
( Ludlovian) WA Ozakodina crispa i A, ©r-HXREYH, UEAMER<F4 L
BERZT(ERR, 1981a). H&iL, EFHREELRBAZERATHAEFELEREAL
THREMPRSHRIA O cispa, FHBEMUAREX WA, A FBRERKE
WENATREE TR LA EERSE, 1996 FARZ, 1994). oG —fhE b Rig
WHTHRETEEZHE, HERAEENLAIERE(Mu e al., 1986). .

AimeRs, EERFHEROZ ERBMNARE O aipafiba, HEEHWFIE



14 R BURHIE R B T AL A 28I A M R IT 9

KMAE, BRABIERLZHY. X—AABETETHBE MK ER — BEEARS
RTPRE . HK, HEEENE LBOBRAAH 0mE, SRE-MHELYER
BT TR B A 2 R, IR A7E fh K ¥ B 2 M BN E 4 10m %
B, REEEEEEXHE—MENE, HEEREEREE— BERRL BT

R4 T X R0 L) FRE G Ly 2L 0 1 o0 2 90 40 K MR S 19 1 13T R B A 88
Ho R IR BT I A o 7 8 X B — VR 4 2R 1 4 (0 o7 T B e 1B R R BN
Fadi P aE . KATEFE R & BIE 8 0 8 20 ( YDCI45) Z b, XEEEHH
R, FREBRESEGHERNARTHXNE, XERCHESE AT,

of BRI BV LA A P A R BB A R SRS R B — AR R
RIS EMERNT A RSB T LA T RR 3 2 % %T 244545 ( Downton Series) i A% H4 ik
A5, Downton —if] % 45 Murchison [/ i F #2345 I E R R W AME 2 LB
#4( Old Red Sandstone)  [a]f)— 4~ HI3FYT. RKBHA ML ET FRAL. 5k
NNTZH S SRS AR 58 o vp 35 [ %% % Bassett 25 ( 1982) #3486 /K + 24
GAMAALA MR B, 1 E PR R G, B MRS N R RN
4AFEF, - BT R T I B I — WTHLA0 44 T Baltoscandia) 13 2% 56 3 R B %4
b, KBRS R R T SRR % L A Monograptus ultimus % i R 36,  BOREH
BRI VG Kk W ( Bohemia) (93 HL 45 2 MO JS B8, 2490 45 9 05 I i F 5 9 7 K
T Klonk #1[X R B TR 4L R A IO HE T ELARB . BRI, M4TRS0 800 e B
LM, B LGN R A 0T, RS M R st i 7
1R E A/ f( Turner, 1973; Dineley and Loeffler, 1976) .,

4. g5 X M Ludlovian ¥ Emsian £ S #HAS

MRRAH B £ e <74l BB AR F %A X %8 ( Ludlovian) FEEK# b1 O.
crispa ( ERJE, 1981a; Walliser, Wang, 1989); a4k 7 LA Hanilepis— Naxilepis 42 F 4%
7%, WETEB AN Thelodus sinensiss Fit2s: Hanilepis wangi, Nostolepis sp., Nostolepis
striata, Poracanthodes qujingensis 1 Gomphonchus sp; #5825 Ligulalepis yunnanensis 1
Naxilepis ( E&H, #EBP, 1989). bbb kb a5 FRE—RTH.

ERFHEBROE BN S F KL Oukodina excavata, Dentaeodina sp. 1 cf.
Ligonadina elegans detorta, {HREAE TFRMBENH LG O. crispa, WHLHRE R H L
MBI ERS, 19946 FREA%, 1994), FRBOZE4 M4 Polybranchiaspis
Yunnanolepis (%1%, 1978), W _BYI/ HTLERE. AEEL. NERFH LR
R R B AL 0 BR S, N ERABHTEEATE SEHa
( Polybranchiaspis) JEA DI B R b FP 2K Z, MBI, HAE SR LRI
f, ARWR, KFAETR -8R M B m S Wang N Z, 1991), sk H 5L E—
X, EEFRX —RBEM LA N Polybranchiaspis—like forms, %40 Polybranchiaspis
IE#E, 1965 T|IT, Fikis, 1978), Laxaspis, Diandongaspis (X E #, 1975), Dong
fangaspis GBIL, ¥, 1981), Damaspis(F A5, TR, 1982)%, Al Parathelodus —
Polybranchiaspis 284 A 4E K £ o5 41 b B AR 32 M08V 4] 3 X — B BR A AR
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HE. X—HBMRAMEERE, FEK, AR S, R ERFEAISNAA
YRR Eugaleaspis (Galeaspis) changi ( X E#g, 1965), Yunnanogaleaspis ( ¥&T, T
¥, 1980), Nochelaspis (488, 1992); Hkta3: Youngacanthus Nostolepis (Wang N Z, 1984) ;

PIEE S Youngolepis Gk ¥R &, T/NIE, 19815 Chang M M, 1982) , Diabolepis ( Diabolichthys)
(Chang M M, Yu X B, 1984) J& B #0125 Yunnanolepis chii (X % ¥g, 1963), Y. paruws,
Chuchinolepis, Phymolepis (3 B3, 1978), Diandogpetalichthys GBI, 1978), Seuaspis ( X

£, 1979), Procondylolepis ( 3% [E B, 1984); & fa2%: Gualepis, Changolepis, Peilepis,
Ohiolepis xitunensis ( Wang N Z, 1984), %414 DARI1E 80 75 5 40 0 B 25 2 1o S TR
B, BZ FIFHRMIBBR A SIS AL, KBOFEE T FMER T4, XM By
WM ASE T REBY — %40 F, 64 Yunmnanolepis chii, Procondylolepis qujingensis,
Youngolepis sp. ( Jef%, 1994), {HREIFAFERTHMAMLE FIRDMALE, H Aif
AT RERAGZH ARN 2. Mt KRt — RRAN RN — M ERA SN
Ak Y W 2 i B K 1 25 PR 0 2R AU R AE, 4 L Sanchaspis — Gantarostrataspis &, 6
£ Eugaleaspis xujiachongensis ( X E 1§, 1975), Sanchaspis (3% 7T, F %, 1981),
Gantarostrataspis ( FHRM, EAH, 1992), Prerogonaspis ( 4efi, 1992) %,

Geological times Formations Vertebrates Conodonts
m L _Eﬂsiin_ ] - Sanchaspis-
=3 Pragian Xujiachong Gantarostrataspis
é Siegenian) Fm. e assemblage
g (Siegenian =3
S = —_—— — - ol
;E.,‘ Lochkovian Guiii F @
5 | (Gedinnian) uyjtatun Fm. g of Ligonodina
o ¢legans detorta
Xitun Fm. _g Parathelodus- Dentacodina SP-
5 Pridolian Xishancun Polybranchiaspis || O excavald
T Fm. : assemblage l
g)‘ L
g. Yulongsi Fm. Hanilepis- rctod:
= ) o zakodina
Miaogao Fm. Naxilepis crispa zone
Guandi Fm. assemblage
B8 2w R e B R R AL 3 N HESI M A A (MR Wang N Z, 1995a)

Fig.8 Three vertebrate assemblages for the Late Silurian and Early Devonian strata
of Qujing, Yunnan (after Wang N Z, 1995a)

TEME T B AR I — PR HARMIRE P B, BARTE R EEEN BT H
R AR R B — S . S KR R B — B AR E A R, MX T4
IR AR = A EH, AR, TRt L.  Hob i R 40 6 1 B
FHELF. HMMHE L Z. myretonicum—Z. australianum }3, BiE HITEZ LR
KEHE T HSGET— AR, et S 2am s, HR AR AN
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HATIAR. B AR MARAEE, R AN RSTES T8 R X
H— . _ '

RTBR AN RMBE RSB A, S8, RS 1976) A% “H T4 2
Friw s e AL 8+ R A M B A R . BPAH Y T RO 59 Emsian
— Eifelian, {7 Emsian B0 A] fedE K527, (2, BBk( Gao, 1981) WA 3%
HATHE BRI RIS RS, s Z Yunnanicum — Drepanophycus
spinaeformis R, KI5 Banks {75 H— WA OB Y 4145058 I 44 — Psilophyton
H(FIAR R R ) AT L SR ILE, 1994). <RI Hao, 1992) NIA K1k
FOPUHMIETE Z. australianum 345 HZRAL A TE SO R T FORBA M T35, A % 4l 6
PTI0GB0 X E T 3% 40 A B A B T8 e 307 B
(BEEAS, 1994). HEBEZHE, TEA ZH A SC 1) b X 3 4 vh 28 45 2 2% Bk G 18 1) 44
( Gantarostrataspis geni), AHL%( 1994) Wb rhal S8 whalh. T H%H, U]
AR TEAR MRS, X0 K ( 1985) AR R w4 2E AR B A5 1 T S B T6 75 U4 41 A
o HAPARG I T LAY % T A, §E L Sonchaspis 71 Gantarostrataspis g 1t
R, JEE WL Asiaspis 71 Antiquisagittaspis Jg{t3. HRH DB AR, R a3N
BHG BRI Z A AR IR AR, EAEEE MR, FEngsh,
HRE 2R L Wk Gomphonchus livjingensis, Machaeracasthus bohemicus; A
B3 Onychodus sp. (T, 1992); Hixsetn KA pHIA R TR S, B
FWIMA A Eognathodus sulcatus ( T8, EE¥E, 1978). AHEEH,. BELRHE
F 2 VAR o 0 22 O ) A » ARATRERVIAPIAR TN, 0 SR £ RS B R0 9 5 b 41 TR i £
%k%ETU%%mﬁ AR ABRFZ PP RIBHACRL PR e, R, HRER, 24
JERRAE A AT X R wh L R 4R i B e, ASCAARF AR B E TR T B
IR R H A AT B, R P T 4 e EU%%@%%FfLULMﬂﬁFﬁIﬁ%@QﬂE{F
@E*%%ﬂﬁﬂ%?%ﬁfﬁﬁmamfﬂiwﬁﬁﬁ%ﬁﬁ,%%ﬁﬁﬁﬁﬁi
1, BERFLUELER(ES).

B SCRAKRS AR, EXEGALRE, EEER T KEB. X E.
T EERMBECERITIE B WA RIS, R TER. W0 Sk
FOAY BB B (R B SRR B B2, BB 4 A5
B, fEMimRGE!

2 X X o

FHR, 1981 DU R 6 R W @ WA R T TR PR, 3 76—83

FRB, 18la. ZpghE B AN RARAR. HREE. 5Q): 240, 19

ERW, EBW 198 PREEE, RAHG TR FRBARLIETE. MBS AR, 334 —345

EZL, 186 Rl FRA A T BRSO, R sE, 100D 67—T1

E&L. 192 JREPET RAK LM BRI — HEHEP SEATRELN . FAEDER, 300)
280 —303

TRL, TR, 1982 UM% R MERABENRENER. SRS SHAK, 0@ 276—281



12 O O OB % W 5%

TAL, FHeh, 1989, hiH G HOAKMKLANEIRE. HEYER, 28(2): 192206

EHRIE, FAL, 192 BEAERRAHILASE SERESYER, 30(3): 185519

R, A A%, 1985 ZElBnRbEEHt— RRAHBESHEY. BY: TR ARKG.
1—17

FRA. EER, FE%, 19 ERMESE— RARRLHRNTER. WE¥LE, 18(2): 81—9%

XU EHE, 1963 7 M DA Y 4 ( Antiarchi ) {b7. s S H AL, 7(1): 39—47

XER, 1965 ZEHEHE ERAHRARAG. HERDY SHEAK, 9(2) 125140

XIER, 1975 JIEFRAMTHE. WY SE AL, B(4): 205223

XIER, 1979 BRPRAMIRALE. HEESHYSAK, 1T B34

X\ EHg, 1985 ZE K Antiquisagittaspis comuta ( IR, FiF) £ TEARTRELMRR. HERIVEEA
%, 23(4): 4724

NER, FRW, 1973 MARARMEFLEEIITHE. Ry S E A%, 1D 117

FALE, BKIAE. 1976 ZEREL FRAKRIMEBTAS. W, 16(1): 21—38

ZEgop, FEEM, 1978 VR TURAL MR 09— R AL AR S e, 52(1):
I —14

HEM, 1987 FHERERIL— SRR RASF M. SRR, EHA R I RS
AL BERC RIACEMRAL, 357 —378

s, 1977 AR EE— AL S SE R BN, ratee, 16(1): 95—115

KO 192 EEETEATIEE — RO ETERELEN LA HERSIER D03): 169184

KB ERW. BIE 90U Zyglim KR CH SREA R LR YRR,
s, (0 1 —20 '

WIB, TN 198l ZEAMLRAUSEEEYFHRAE pEBE, 8(1): 6772

KRR, 1978 A RURA IR ARG, AT A, 16(3): 147—186

W, 1984, R FUAR IR 6 R TR K BB, SRS, 2(4): 81-91

B, LA, 198 FEOBAR PEWE. T 0 BREsG, 1—30

BBK, TR, 1987 AMMUZ. BAY. PSEGE. SERKREEIERAANEL LY. E5 ER
K2, 80 — 94

BHEN, A BRES, 194 JURE. Pl s A MR BT . PR (BE), 24(6)
634 — 639

WML, EA%. 19 hEETRALKIKREKG. EHRARRBLIE, 298333

WU, EE, 1980, ZEEAEEHOHRA. SEWER. 1901 1—7 .

B O EH% 1981 ZERRANZEGENTA HEEHHEHAL 92 1312

W L, EiE, XLEE. 1975 hEmT RRAH AR RAKE. WEHENSES 8§, 135160

Bassett M G, Lawson J D, White D E, 1982. The Downton Series as the fourth series of the Silurian System. Lethaia,
15: 1—24 ' ’

Chang M M, 1982. The braincase of Youngolepis, a Lower Devonian crossopterygian from Yunnan, south —western China.
Stockholm: GOTAB, 1 — 113 .

Chang M M, Yu X B, 1984. Structure and phylogenetic significance of Diabolichthys speratus gen. et sp. nov., a new
Dipnoan —like ‘from the Lower Devonian of E. Yunnan, China. Proc. Lim. Soc. New South Wales, 107:
711 — 184 ’

Dineley D L, Loeffler E J, 1976. Ostracoderm fauna of the Delorme and associated Siluro —Devonian formations, North
West Territories, Canada. Special Papers in Palaeontology, 18: 1— 214

Gao L D, 1981. Devonian spore assmblage of China. Review*of Palaeobotany and Palynology, 34: 11—23

Grabau A W, 1924. Stratigraphy of China, Part 1, Palaeozoic. Geol. Surv. China, 1— 528

Gross W, 1967. Uber Thelodontier —Schuppen. Palaeontographica, A127: 1167

Halle T G, 1936. On Drepanophycus, Protolepidodendron and Protopteridium with notes on the Palaeozoic flora of
Yunnan, Pal. Sin. Ser. A, 1(4): 528

Hao S G, 1992. Some observation on Zosterophyllum australianum Lang & Cookson from the Lower Devonian of
Yunnan, China. Bot. Jour. Lim. Soc., 109: 189—202



11 B R R RN AL A b R 5T 13

Mirss T, 1986. Silurian vertebrates of Estonia and West Latvia, Tallinn: “Valgus”, 1— 130

Mu E Z, Boucot A J, Chen X e al., 1986. Correlation of the Silurian rocks of China. Geol. Soc. Am. Spec. Pap.,
202: 1— 80

Talimaa V, 1978. Silurian and Devonian thelodonts of USSR and Spitsbergen. Vilnius: Mokslas Publishers, 1— 334

Turner S, 1973. Siluro —Devonian thelodonts from the Walsh Borderland. J. Geol. Soc. London, 129: 1— 29

Tumer S, 1991. Monophyly and interrelationships of the Thelodonti. In: Chang M M, Liu Y H, Zhang G R eds.
Early vertebrates and related problems of evolutionary biology. Beijing: Science Press, 87— 119

Walliser O H, Wang C Y, 1989. Upper Silurian stratigraphy and conodonts from the Qujing District, East Yunnan,
China. Cowr. Forsch. —Inss. Senckenberg, 110: 111— 121 ‘

Wang N Z (Wang N C), 1984. Thelodont, acanthodian, and chondrchthyan fossils from the Lower Devonian of
Southwest China. Proc. Linn. Soc. New South Wales, 107: 419— 441

Wang N Z, 1991. Two new Galeaspids ( jawless craniates ) from Zhejiang Province. China. with a discussion of Galeaspid —
Gnathostome relationships. In: Chang M M, Liu Y H, Zhong G R eds. Eady vertebrates and related problems
of evolutionary biology. Beijing: Science Press, 41— 65

Wang N Z, 1995. Siluian and Devonian jawless craniates ( Galeaspida, Thelodonti) and its habitats. Bull. Mus. natn.
Hist. nat. Paris, & sér., 17, Section C, n° 1—4: 57— 84

Wang N Z, 1995a. Thelodonts from the Cuifengshan Group of East Yunnan, China and its biochronological significance.
Geobios M. S., 19: 403— 409

RESTUDY OF THELODONT MICROFOSSILS FROM THE
LOWER PART OF THE CUIFENGSHAN GROUP OF
QUJING, EASTERN YUNNAN, CHINA

( Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Bdjing 100044)

Key words Qujing, Yunnan, Cuifengshan Group, Thelodonts, Age

Summary

The Cuifengshan Group is generally subdivided into four formations in ascending or-
der: the Xishancun, Xitun, Guijiatun and Xujiachong formations. The rocks of the group
are depositionally continuous between the formations and with the underlying Yulongsi For-
mation. Previously, this lower part of the Cuifengshan Group (the Xishancun and Xitun
formations ) was placed in the Lower Devonian by many workers based mainly on the age
of the underlying and overlying strata. The new thelodont genus Parathelodus including
four new and one old species must be a transitional type between Thelodus and Turinia.
As it is known, Thelodus ranges generaly from Middle Wenlockian to Middle Pridolian,
but Turinia is confined to Early and Middle Devonian ( Gross, 1967 Turner, 1973, 1991;
Talimaa, 1978 Marss, 1986 ). According to the transitional feature of the new genus,
Parathelodus ranges probably from Middle Pridolian to Early Lochkovian. The age of
Parathelodus —bearing strata in the lower part of the Cuifengshan Group of Qujing could



14 wOR M S Y W 3%

be Middle and Late Pridolian, because a more important argument is that Parathelodus
scitulus gen. et sp. nov. discovered in lower part of the Cuifengshan Group, associated
with Devonian thelodont Turinia sp. and Canonia sp. and conodont zone Icriodus
woschmidti was also found in the marine Lower Putonggou Formation of Farly
Lochkovian age in the West Qinling Mountains, Gansu Province, North China (Wang N
Z, 1995a). The new thelodont materials were recovered from 14 horizons in the lower
part of the Cuifengshan Group. Based on the new thelodont and other fossil findings, the
Siluro —Devonian boundary in Qujing area could be drawn at the middle part of the
Xitun Formation of the Cuifengshan Group. Three new vertebrate assemblages from
Ludlovian to early Emsian strata of Qujing can be established in ascending order: the
Hanilepis— Naxilepis Assemblage from the Guandi, Miaogao to Yulongsi (except for the
upper black shale) formationss the Parathelodus— Polybranchiaspis Assemblage from the up-
per black shale of the Yulongsi Formation to the middle part of the Xitun Formation
and the Sanchaspis— Gantarostrataspis Assemblage from the Xujiachong Formation.

Order Thelodontida Stensio, 1958
Family Thelodontidae Jordan. 1905
Genus Parathelodus gen. nov.

Etymology The name comes from Latin prefix “para” and_rhelodus, which is the
name of a Silurian thelodont genus.

Diagnosis Scale of middle size subdivided into crown, neck and base, crown flat-or
slightly convex, smooth ‘or ornamented with fine ridgess high neck distinct with a few short
vertical ridges or smooth in its postero—lateral part; base always smaller than the crown,
with a small pulp opening in the base centre. Thelodus, Turinia—type histology, with a sin-
gle, irregular pulp cavity, dentine tubules relatively sparse, no distinct sinuation and
branching at several levels.

Locality and horizon Qujing District, eastern Yunnan; Xishancun and Xitun forma-
tions.

Remarks Scale with a single pulp cavity and opening must be of Thelodus and
Turinia type. The scale neck with a few short vertical ridges is a character of Thelodus,
but the scale with relatively sparse and no distinctly sinuous dentine tubules are features of
Turinia. Therefore a new thelodont genus, Parathelodus, was established.

Type species Parathelodus scitulus sp. nov.

Parathelodus scitulus gen. et sp. nov.
(Fig.1; PL.D
Turinia asiatica Wang 1984, Fig.1 A, B, C, F, G

Etymology scirulus after Latin “scitul”, pretty.
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Diagnosis  Parathelodus having scale crown with arc—shaped anterior margin and
triangular, smooth postero—lateral margin, crown top flat and smooth or ornamented
with short parallel fine ridges in its anterior margin; a remarkable convex scale
base.

Holotype A complete body scale, IVPP V12156.1; horizontal number YDC59.

Material Scales and scale sections are chosen from the numerous collections, including
four body scales, V12156.2—5 YDCI133, 59, 145 and 133, two longitudinal sections of
scales, V12156.7, 9 and a horizontal section of scale through scale neck V12156.8;
YDCS9.

Parathelodus catalatus gen. et sp. nov.
(Fig.2; PL. I, A—-D)

Etymology Car—and alat—after latin “cat”, inferior and “alat” flank.

Diagnosis  Parathelodus with scale crown having a triangular central part and wide
down stepped, notched postero —lateral margin; bulge scale base with a developed convex
ridge, small pulp opening situated behind the ridge.

Holotype A complete body scale, V12157.1, YDC133.

Material Four body scales are chosen from the numerous scales, V12157.2—4,
YDC133; V12157.5, YDCI135.

Parathelodus trilobatus gen. et sp. nov.
(Fig.3; PL.II, E-G)

Etymology trilobatus after Latin “trilobatus”, trlobate.

Diagnosis Parathelodus having ellipse—shaped scale crown with slightly bulged central
part and notched, postero—lateral margin and a flat scale base.

Holotype A body scale, V12159.1, YDCI133.

Material A complete body scale, V12159.2, YDC59 and a complete caudal scale
V12159.3, YDCI135 are chosen from the numerous scales.

Parathelodus asiaticus (Wang, 1984 )
(Fig.4; PL. I, A—-D)
Turinia asiatica Wang 1984, Fig.1: D, E '

Diagnosis Scale crown with small tubercles and fine ridges in its anterior margin and
a thorn —shaped level under postero—lateral crown top.

Holotype A body scale, V7215.3.

Paratype A complete body scale, V7215.11, YDC133.

Material A complete body scale, V7215.12, YDCI134 and two complete caudal scales,
V7215.12, 13; YDCI33 are chosen from the numerous scales.
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Parathelodus cormif ormis gen. et sp. nov.
(Fig.5; PL. I, E~H)

Etymology Cornuformis after Latin “cornuformis”, hormn —like.

Diagnosis Homn —like scale in form, high scale crown rising to a sharply posterior
point and covered with long slender ridgess flat scale base.

Holotype A complete body scale, V12158.1, YDC94.

Material Two complete body-scales, V12158.2, YDC133; V12158.3, YDC82 -84, and
a longitudinal section of scale, V12158.4, YDC82 —84 are chosen from numerous materials.

Synopsis of the species among Parathelodus gen. nov.

1. Hom—like scale in form . .coooovomvvinininnn s P cornuformis gen et sp. nov.
CLOWN —HKE SCAIE 1N FOTIIL  +vvereeerreormansaeeeeeies et tee s e e e saams s s s tn e s e s et ae e s e st e anseae s e e en st aetn e
2. Scale crown with a single level
Scale crown with two levels .- P . s
3. Scale crown with a flat top and a trlangular, smooth posterolateral margin, a remarkable convex scale

B0 2~ PP P. scitulus gen. et sp. nov.
Ellipse - shaped scale crown with slightly bulge central part and notched postero —lateral margin, a flat
scale base-- --P. trilobatus gen. et sp. nov.

4. Scale crown with a tnangular central part and wide down stepped notched postero —lateral margin.........
.................................................................................................. P. catalatus gen. et sp. nov.
Scale crown with a thom—shaped level under postero—lateral crown top ------ P. asiaticus (Wang, 1984) .

B AR5 A8( Explanations of plates )
B 1(Plate 1)

FES BB A ( I8 Brfh) ( Parathelodus scitulus gen. et sp. nov.), A—E. fkik B( body scales), A. IFHitEA
(Holotype) Vi2156.1, YDC59, x95; B. V12156.2, YDCI133, x45; C. V12156..3, YDC59, x65; D. V121564, YDCIi45,
x70; E. V12156.5, YDCI33, x50; a. 5@l ( in crown view ), Ab, Bb. FLH( in basal view); C. fi( in lateral
view); Db, Eb, Zif#( in hind—neck view); F. #%F 4047 i( Longitudinal section of a scale) VI2156. 75 x230;
G. it i FER A K iE( honzontal section through a scale neck) VI2156.8: x220: H. % B 9\ 1] i (longitudinal
section of a scale) VI21569. x 160, F—H. YDC9

kg I (Plate 1)

A-D. RERESM( BB L) ( Parathelodus catalatus gen. et sp. nov.), PREESEH( body scales); A F#ikR
Z<( Holotype) VI2157.1, x80; B. VI2157.2, x100; C. VI2157.3, x100; D. VI2157.4, x110; A-D. YDC 133.
E-G. =zgiitsia( 38 ¥f)( Parathelodus trilobatus gen. et sp. nov.), E. iFiukra( Holotype), {A&IE#: K ( body
scale) V12159.1, YDCI133, x90; F. R##®% 5 caudal scales) VI2159.3, YDCI35, x104: G. {kaf#% f( body scale)
VI2159.2, YDCS9, x110; Aa, Bb, Ca, Ea, Fa, Ga. 5 #(in crown view); Ab, Ba, Cb, Da, Eb. {4} ( lateral
view); Db, Fb, Gb. ZHi(in basal view)
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B B 1 (Plate 1D

A—D. T EI1ERs G Parathelodus asiatious ( Wang, 1984), A. Gy Ac( Paratype), {A#5#kH-(body scale),
V7215.11, YDCI33, x80; B. ph#i#hf(body scale) V721512, YDCI34, x120; C. V721513, YDCI33, x105: D.
IVPP VT215.14, YDCI33, x90; C, D. R }-( caudal scales); E—H. iR EIL 81 (5B B0 ( Parathelodus
cormuformis gen. et sp. nov.) (s s-( body scales), E. EAEFRA( Holotype) VI2158.1, YDC, x65: F. VI21582,
YDCI33, x130; G. VI2158.3, YDC82—84, x60; H. % }+ 4\ 47 i ( longitudinal section of a scale) VI2IR.5,
YDC82-84, x130; a. 5FH(in crown view); Ab, Bc, Db, Fb. 330 (in basal view); Bb, Cb, E. Gb. {#i( in. lateral
view)
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