®36E FHal R MEIY ER pp.268~281

19984 10 A VERTEBRATA PALASIATICA figs.1~5, pls. I ~1I

BEIGE/RE EHEBEMERE TR
B R ERREY
— EEWEREHRRLEE
R Z—

TAL TRW KEm EHE
| PEREB AN 5 5 AKTIR K 100044
2 HEMTAEBEMEBIS 100037

BE KCRTHEROE/RE EH— 58 2H WA (Late Wenlockian) #1 3 ¥ ¥ 4
(Pridolian) BA & 2.8 & '~ 3% i ¥4 4 (Lochkovian) Bfa W R A, XU AHITBT SE 7
OEPES 1 HE3HH. EEAYKIZRT Wenlockian BRARAGHNESE ~BLRTE
R,

X@ig FERW, SECHERAH, Ak, NELE

PEESES Q915862

hi{[[3

1 HI

FARBEREZ. EH - HEEREREFX LT BEFEE. B kFEE,
RUIARX —B R TEYRMAXFENFEATESEHNMEK, BT &L,
MR 15 3500~ 4000 K, LR, AER D, THELGHYBRE, FUANTFEEHK
B P ERMBHEDHR THEEL K. REWI, &2 0757 806 M RAE R
EX—HXAET KRB AERRE TIE(ERE, 1981 M IH%, 1983; ZH 4, 1987; HE
R, 1987; V8 K5, 1988). HFFIEBRENR, R B ERBET =HEF S5
EHR R AR EYH RN SRR ERAMA KPR EN N, 2358 IR
T HRRRM ERBRXBEEEE. RACHE R EY £E, BSHE2E, S8 D
EHAENEEZFEOARER (FEES,1987). XFH R 16 MHEYETR, EIEE#
B E, AP RS HHY AT A SR, BRTHIEXAHF
RS THREEVHR, XRENEBHABERAAEHIYARLGHIAR—HBES
R, TR E 2 H 8 S WAL A BT T/E RS 8 (Wang, 1984), TR E

1) BEXEAREES TEITE (49572081),IGCP 328, 4067 H.
A, 1997-12-17
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R EH—HEELE5RACHERDYMELGERITAE B3 F L0 B DB
H‘jﬂéﬂﬁ,Wﬁ%@#%ﬂﬂﬂ“%ﬁi’i&Jﬁﬁ?ﬂ%@?ﬂ@ﬂ‘%?@?%$%ﬁ?%iﬂﬁ%?ﬁ%—
EN. PRBEECEFRBEERERE AW EEMERE (5. 1992 FERMNLIH
et — L BEEBRIRAR, SROEVRERDERSIYEIALE., 295
HRAN EX-HEXFEREESBIREN N EFCARAL TR Y IRIEILE
AGHFI. X—FIEFEZMEX— R AR AR, HRK 5ERE R ER
HHES Y 2t (E R P, 19845 Zhang et al, 1986;Turner et al,1995; Wang, 1995,
19952, £ &8, 1997), I EHE AR ERA R R RGN EE LR LB EE LR
ZEBH~FBEHERSIYLAT LY AR T HEENE L. RITE R SHREXEL
A. AXEENFRGE/RE, LIS H LM R IR A AL G #7RE (& 1),

G A N S U
o & i (Luqu)
-~ ~, T

.o-'\! l fO(Tewo)___ 340
\

L 4
\
< HR%E
\ o .

/7 (Zoxge)_'

( .
[vé SICHU AN L7

102° 103° 104°

Bl BREALAFHGH
Fig.1 Fossil localities in West Qinling Mountains

2 WRAIER

AR Acanthodii Owen, 1846
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#m&EE Climatiida Berg, 1940
s Ef Climatiidae Berg, 1940
YW E® Nostolepis Pander, 1856
FLLE WA Nostolepis striata Pander, 1856
(BRI, A~C)

BE MAARBIRATER ISR, TEB SRS FHIIY S 5 AL R TR EE
25 IVPP V11528.1, B4t 5 WQLSIP,~14; V11528.2, 81P~18; V11683, 78P,—5F1 1 H &%
FEBEEIE V11528.4,81P -8,

FHSEBEM VI11528.1, V115282 M VIIS284 W= FNIERETHEWATR
(Early Lochkovian); V11683 =T H il ¥ T @ 7940 £ Bt (Late Lochkovian).

iR MARWIEARTRUERANXS BT P 3 KA RREN TR HT
R, BB XS AER SRAER. SREFE, B RRFHEFL
V115282 bRAE BRI UG IE MRS 4 MM A T EAERETERREMNKETE, #H
FEHE, 6, H V115281 IRATUGHA 3 XA BAMNHYHFN., ARBEREENBUER
B R BR—BAKEE, AU | B8t A SRR IIE V11528.4, iT R R H KRS
3RAEKHN, EERRBT Nostolepis KB F . '

Pb M BRI AR A SURRE, 45 5 - 8 S SRR AEXIWT, toim, B ¥ e T
R TERETN KRR EE, WAL 48 Nostolepis smriata (Gross, 1947,
1971; Denison,1979; Mirss, 1986; EAR, EHP, 1989; Wang,1993) X BRIEE B

R PR AL IZ o0 A6 KRB R,

HMINE BB Nostolepis gracilis Gross,1947
(A1, D.E)

BE ARSI AT RN 2 BHAERRERNSEA, V11529, 81P -8/ V11684,81P,-22.

FHERM VI1s29 = HMN)IE/RE T @ WA T B (Early Lochkovian), V11684
7B H R EEH T 8 %A T B (Early Lochkovian).

iR A X4 hER, SMAER, BRKBERE, V1529 ZHK, RAKF1T
BL 5%, V1684 R 4%, TR, HHESEHAER. HMENE, PRELRE.

LbE  RE LSRR RE, F A R R R FITE SN, SRR R T i
R2i% /& T Nostolepis gracilis (Gross,1947,1971; Denison, 1979; Vieth, 1980; Mader, 1986). %
Fi AL A LR A ER 0 A B A R VR L tH B A R R, Nostolepis gracilis 5 Nostolepis striata
PR R .

IEEE BB Nostolepis tewonensis sp. nov.
(E 2; B 1, F~H)

WiE Tewo HWZ, NIEHE.
ERIRE | BERS A V11530.1, 4 S #8 S.
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BAE WGSBS PmFE o8 . 1 B8OV LT8R V11530.2, 5 55 55 — B RS
8% V11685, 81P6.

FWERAM V11530 4r4 =T W )| 2 /R 35 i W4 b5 (Late Wenlockian), V11685
W= T H % # T %58 WA T ¥ (Early Lochkovian) .

WiIE AR-MDTER, SBHNZARFHEEL, DEH MG LR, LI

FRAZEFRAR. BRAE, BRERIF, EHEHE, MM, B EF - Z 28
HEBK BEHH,
OB HAMERMINEA S Nostolepis striata B R BB 55 E 1Y B X B T 8%
FEE A, — BN TR, H R REmE, 5 M LorEe, 8t E s L& e 28
ABRRERO WS, MBS —F 8 A, %35 B A (Nostolepis tewonensis sp.
nov.).

R S/, KO REE, FRMER, B8, —R/DTERE. SN ENE
8 EBIRAR 5 KHH, V11685 iRAR 6 KHL, REMESE L@k, V115302 774
R, EXNAE, BEERERR, MG, BRLBHEFERBABRL. FEA
AR, BEEMERK. S5 ERE EBESA BRKNRENITSS.

0.25mm

| oS | 0.5 mm J
B2 ZBHEREFH), EH V115301, —
B ER®E M, 45 MR B3 FAARALLER, VIS, — Bk s
Fig. 2 Nostolepis tewonensis sp. nov., A, A
Holotype V11530.1,body scale, right lateral Fg.3 Poracanthodes cf. P. porosus, V11531,
view body scale, crown view

##EE Ischnacanthida Berg, 1940
#EEf Ischnacanthidae Woodword, 1881
AWER Poracanthodes Brotzen, 1934

SFILBMEIECIM  Poracanthodes cf. P. porosus
(B 3; BRI, F

A {UH—BARSE R V11531, 78P-5.

PSR HHZMTHEYA B (Late Lochkovian).

MR B A NEN. BMAER. ERERE, ERNK P RB @A RN EEE
R RE R ME QMRS ERRATRAZRERF O, FOR, HR =5
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5805 %17, 26V BHERAFHYRERMBAMEEYRTE. SHEAE,
ER, EWEFE, Ol QAT EE.

b AERELERAFTOSRER FATHANER SEEEHAYE MM
WA B R T A S AW, WD RS A BRI T ™ B ARKS 18N8 EIL TR Late
Ludlovian ® Early Devonian # % FLFL 8 (Poracanthodes porosus) (Brotzen, 1934;Gross,
1971; Denison, 1979; Mirss, 1986) . {E B 5Bk AR A1 X B 7E TR K RBENF L LE
REFO/NER. BT M, mzE@R—MAERARTFEAL, TUEEIZA
LR K3 L FF (Poracanthodes cf P. porosus).

EREFLEE (M) Poracanthodes zoigenensis sp.nov.
(H4 BRI, G

AR Zoige (LAT=HL, ARIEDF.

A — BT8R, VI1532,81P5-11.

S ERA /RS T %8 WA T B (Early Lochkovian).

B A ERTENELE. ERETEREARTHNES, FHRLERERIIN
FH. wSEERA 5% RN .

Bk PSRN, KA HER. FIBMER. SRABERE. BHE @ ATALHE,
HSEMARTHEE 4 4, BRBESRGME, NETEE
BWEE  BE5ERASMELBRARIINIL. &E
—HESAFL. ESEER SRS ESEHHE R R
B, EHENBEE. FHAE, 2FR. JEREN
YKFg., el HHSTERAEK.

b AL ARMSERFERE, mERFEEL
B, N BREBRINHFL ERBTABARE. 58P 54

. osmm EMMAES, E5FacHmEPeAdLE®

(Ludlovian) B Hi ¥ . B & (Poracanthodes
B4 BREARE (%f‘iFP)VllS32, gujingensis) (£ &8, B H, 1989) & FARIE, thind
hed AT ﬁ:”“ , EHEEREIE, R E AL R 0 AT

L BEEAMEHRESS. BE5HELRANK
BHE, BERABALE, PEREERT, AR, 1L
SEAZFALETHEAHE; WA E, 20K EF
BERME, G HAAUE — B8R BRI EE, 57T DR 8 I — 5 88 b,

nov. V11532, body scale, crown

view

REKEE B Gomphonchus sandelensis Pander, 1856
(EM I, A~E)

BRA 3 ACHEHE V11533.1, 78P~15V11686.1, 78P,—5; 11533.3, 81P—11. 2 M B A,
V11533.4,81P~18; V11686.2, 78P,-5.
PSR V115331 4347 B W1 /R 3 3 B % 4 (Latest Pridolian), V11533.3
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M 445 = B [/l —H S F %38 W4 T B (Early Lochkovian). V11686.1 #l 2 4r A3y = g8 H
WIEH T &8 WA B (Late Lochkovian).

iR 3B, WRHERMER LN EESIMMETIAR. RESHKRENEE
MG REFEEARMAE, BERELE. VIISBIHRAEREKTE, THIIR s HE
%, R, NRTR S AWK, BE — MR K ERERE. EHIIMRNEHE —
PIQ S, KBS EWFHTAT, 220 2 4, A 348G &5 2 BT, 6B T8, i
BRI MG RE. V115333 A X R BE S FER, WKEHE N 2 MK, V11686.1
A B WP R 4 B, M5 A 3 &, A 2 Mpk.

MAFZEF BB R RNB . S5 R, B NER. SRAEE. EREEE,
V15334 i A8 RE LW, V116862 Hr 4 ERi M ARE MU HEL. FTHHE, 2EFR,
V1IS33. 45 4TG5 R M HFL. EIMPTRE, O S0 TEAE, £33/ T 858,

BB MEREGHEER, E650 55 MEHH, S BN mEA LR, HRUHE,
ERREHERSHE XBIEANERASA TERTREKERA. ZHATENS
FTAREF KB X, % ¥ Tinan # X Ludlovian % i 2| Lochkovian 5 # (Gross, 1947,
1957,1971; Denison, 1979; Marss, 1986) .,

H iRt (FR) Gansuichthys gen. nov.

AR Gansu CAT=HE G, ichthys (G.) £,

REM XNERHHFA G livi sp. nov..

HIE S ERREEHE LML, BEENEREKEEE, 85 FwE, e,
BEAR, EIES, ST EABR P L,

B8 XEIZRMNSEA S8 B A (Ischnacanthus Powrie 1864) HLEAHT, HIn
W, R, HEZE ARG KA EE, HERRFTEME, 5Tl gd sy —F
MR,

XK H & (M) Gansuichthys liui sp. nov.
(B s mRO.H~D

WK A i 5 ARE BB AHRE
HE RFTBMB X EE 4,

HIE  FIBAFIE.

ESFEE —HEERHA VIS,
81P6.

BE ARXE|MAPREIRTESA
V11534.2 fl V11534.3,81P—6. B XEHFE @GR, EM

FHSRE MNERETEENETE s —Hhms s 40
(Early Lochkovian). Fig.5 Gansuichthys liui gen. et sp. nov.,,

iR ERRAR 2 SARA A, M 3545  body scale, right lateral view, holotype
A LB, B X4 . S ME . " V11534.1
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W IARAT B, HEE R E MY R R EROREEE. SR, HE, BEFR, ER
AN EAR, EREE, ERGARUAE, O TR 2.3 SHEFBRE,
o R T R R,

$edRta GRTEM) Ischnacanthys sp.
(HBI.K)

Ak AT, V11535, #4 S.

MASEM WA /REEWAH L (Late Wenlockian).

Bk @A NEFE, KRER. FEAMER. EWENE, LR, 85
BEE LR, ERARTEE. M, ERERIF, BUEHLR. BEBEHE, &
W, Ml REER R,

b MEEA R EAMEHEXF AN AS,BTRHAR, ATERE
Ze, Mz MR, FFLVE G HAE N iR P — R EF.

3k & #| (/B K E)Ischnacanthidae gen. indet.
(AR LD

BE  —HEBRE, V11536, 78P -1,

SR W FE/REFERE WA (Latest Pridolian).

R RN, RS, TSR 3B, ARTRIS BT S A
FAEERARHERRTHESAT, SHBRENEASL. FEHR 4%, THR
B & WS, 500 BT xR 2, 3 5 E I ARARE., SN s 3 AN
it . RO S AR B — B R BT, KR 5-5-5.

ES5iTE BRERXSARBERA (G. liyingensis) (E&H, 1992) M, {8 804k
WREIARA St TR, 1 3 T B 4 GG B0, YBM T A K B R AR B R B B B AR
FARERE, XELRHFARERTERABRREBTAREE, B TiHALD, %

EMNETHRAH,
FRARR N 1.
#1 AR mm)
Table 1 The measurments of the scales

Length Breadth Length Breadth Depth
IVPP.NO.

of crown of crown of base of base of scale
V11528.1 0.8 0.5 0.7 0.6 0.5
Vi1529.1 0.6 0.4 0.5 0.45 0.3
Vi1530.1 0.4 0.45 0.5 0.5 0.3
V11531 1.1 0.9 0.75 0.7 0.5
V11532 0.65 0.6 0.45 0.55 0.35
V115334 0.3 0.35 0.3 04 0.3
V11534.1 1.1 1.1 0.7 1.1 0.7
V115343 0.6 0.4 0.6 0.4 0.3
V11535 0.4 0.4 0.45 0.45 0.25
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3.1 BRREBEL. EREUKRAIEMNER

A&30idR T A E I Wenlockian, Pridolian, Lochkovian B B35, B 118 BRL A B
RAafmaRaiE. XBEESE7H, EPE 1 HRB 3 5.

Climatidae:  Nostolepis striata Pander, 1956; Nostolepis gracilis Gross, 1947
Nostolepis tewonensis sp. nov..

Ischnacanthidae: Poracanthodes c¢f. P. porosus, Poracanthodes zoigenensis sp. nov.,
Gomphonchus sandelensis Pander, 1856; Gansuichthys liui gen. et sp. nov.,
Ischnacanthus sp., Ischnacanthidae (gen. indet)(Poracanthodes or Gomphonchus).

MAEHBPARERE, HRBX — MR O RERB D, B R,
AE—TBHEA. SHEARMEL, ARaBEMFBEL —8%, ERAMLER. BEHF
#1 (Gansuichthys) 5h, oAb SR R X — b R RT B 2 2R A 09 &, P N seriama, N. gracilis
M G. sandelensis X B2 fifh, BES-EBHER BT LEHEAEBWASTRESR
THERWAREEZTR FUET)EREZEONFEREBFREE R~ RERF R~
H— 1 RAaKRF.

TRALTEE WA T B (Early Lochkovian)

N. striata

N. gracilis

P. zoigenensis

G. sandelansis

Gansuichthys liui

LEEGFX M (Late  Pridolian)

G. sandelensis

Ischnacanthidae gen. indet.
3.2 FLEREJR (Poracanthodes) I ® & & (Gomphonchus) TE R BN

ERATHNT, RARENABERAANNAR R UABETERAR

(Ischnacanthidae) . & A A i B — B & T — ™ # £l Poracanthodidae (Valiukevicius,
1992,1995) 4. HEZFINNFHEARR, BANT LRFENMNEH R RS # W XREHR
HHRAB. FUAXBLRE T hat,

ARESHELMBALHZPEERS LN LA, BX —H K REHA R,
[ B th R B E X — A R AR R . ERENE S L Ludlovian B 7 I8 £ it
Emsian #4A 7fi. X—rfn RS F Kb KRG Mot RAEYW 4. NHEE,
THURREXEHAEREBC KA LABRLL R 2).

33 EAERBLEMEN

W9 i 5 R 3 /R ¥ ) 9 4 k3 (Late Wenlockian) 7= i %K £ 25 4k & Noswlepis

tewonensis F| Ischnacanthus sp. MR EGMBLE KRS REEAILA. RESAKELT
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2 AmeRungENaRERENDH
Table 2 Distribution of Poracanthodes (P.) and Gomphonchus (G.) in China

Species Age Locality Formation
G. liyjingensis Wang,1992 Pra.,, E. Ems. Livjing Yukiang, Nakaoling
P. cf. P. porosus L. Loc Tewo U. Xiaputonggou
P. zoigensis sp. nov. E. Loc. Zoige Lo. Xiaputonggou
G. sandelensis Pander, 1856 L. Pri; Loc. Tewo, Zoige Xiaputonggox Yanglugou
Ischnacanthidae (P. or G.) gen. indet L. Pr. Zoige Yanglugou
P. gujingensis Wang et Dong,1989 L. Lud Qujing U. Miaogao
Gomphonchus sp. L. Lud. Qujing Lo. Miaogao

Ludlovian (Lud.), Pridolian (Pri)), Lochkovian (Loc.),Pragian (Pra.) Emsian (Ems.); Eary (E), Late (L.);
Qujing, Yunnan (Qujing); Zoige, Sichuan (Zoige); Tewo, Gansu (Tewo); Liujing, Guangxi (Liujing); Upper part
(U.), Lower part (Lo.).

MBEEXMSAZZ THER, B HH% (1983) A& &l B R Wenlockian B .
FEENR. E—THFEAETEHATHFX Telychi KR & EY X (R, 2
EA 197 IHTH T EAELE Wenlock BIUTH. PAEIAKNEAT Wenlockian B #i i 3
(Wang,1991) #5293 A Llandovery. B H fib st X & 7 77 753X — 3 J5 B 3 169 UL B LA
AMIREMFZE, MREBEREXNEAHEH FALERMUERE, BHIEXRE
PRI TETE Wenlock BB Z MR ARILA.

Bt FENAEAEMTANELBAHN, & E RS R RN RIS F,
B.AERKF FEF EAF AEBFARRARBKAAFRRELE FRL. KL P M
B &H A AT A ALHAE T H AL EREIR, £35S0 — 80l

$ = x ®

ERK, 1981, WNFREEREMEBRAKN TN, TRBHES HIH, 3. 76~83

, 1992, IFESRTRASLHMEMAARMELEG. HEYEM, 31(3): 280~303

» 1997, WAREEREE LB TRERARMBCTOTR. SHERSIPER. 350): 1~17

L, BEP, 1989. FEEECERMEEGHERRE. HEDFEHR, 28(2): 192~206

W, 1984. RERALGBENSAHSHMER. HEEIYER, 223): 219~229

%, 1987. EEABRG—SFHERTEHNRACTEN. BELRN. LBV EEHSRALBR L
Ay (EM). BE: BRAFEHRE. 357~378

HEA, ¥ B, BEE, 1987. HEWBH SRHREFRF—REARRRLBENRER LG, HRERH.
EWBXGEEHERACHEHEY(TH) . BX. EXAFEHRE. 1~94

B 8, REA&, 1997. FEHTFREZZEVEFIITNRAERBOAE. L. BEURE. 1~162

Brc, TLHE%, 1988, PEMEBZL. PEBE 7. bR HEBRE. 1~309

WEE, AER, Kk %, 1987. HERERE. 2RLXGTEHESRECHESEY (KM . #@X ERKFE
HAEAE. 1~305

A, FKRA, FIUEE, 1983, ARMBNTER. HRERE, 7(4): 258~271

Brotzen F, 1934, Erster Nachweis von Unterdevon im Ostseegebiete durch Konglomeratgeschiebe mit Fischresten.
Z Geschiebeforsch, 10: 1~65

HH
e

t
H R D 9 9
e ef

E2
%=



FERSE. ARWF/RE EBEECHERE HBAKNEKRE

4 — ARREHCHRA LRSI YTHRZ — 277
Denison R H, 1979. Acanthodii (Handbook of Paleoichthyology Vol.5). Stuttgart, New York: Gustav Fischer
Verlag. 1~62
Gross W, 1947. Dic Agnathen und Acanthodier des obersilurischen Beyrichien Kalks. Palaeontographica, A96:
91~161

Gross W, 1957. Mundzihne und Hautzihne der Acanthodier und Arthrodiren Palaeontographica, A109: 1~40

Gross W, 1971. Downtonische und dittonische Acanthodier-Reste des Ostseegebietes. Palaeontographica, A136:
1~82

Mader H, 1986. Schuppen und Zihne von Acanthodiern und Elasmobranchiern aus dem Unter-Devon Spaniens
(Pisces). Gout Arb Geol Paliontol, 28: 1~59

Mirss T, 1986. Silurian Vertebrates of Estonia and West Latvia. Tallinn: “Valgus”. 1~103

Tummer S, Wang S T, Young G C, 1995. Lower Devonian microvertebrates from Longmenshan, Sichuan, China:
Preliminary report. Geobios, M S, 19: 383~387

Valiukevicius J, 1992. First articulated Poracanthodes from the Lower Devonian of Severnaya Zemlya. In:
Mark-kurik E ed. Fossil fishes as living animals. Tallinn: Institute of Geology. 193~212

Valiukevicius J, 1995. Acanthodian histology: some significant aspects in taxonomical and phylogenetical research.
Geobios, M S, 19: 157~159

Vieth J, 1980. Thelodontier, Acanthodier and Elasmobranchier Schuppen aus dem Unter Devon der Kanadischen
Arktis (Agnatha, Pisces). Gott Arb Geol Paliontol, 23: 1~69

Wang N Z (Wang N C), 1984. Thelodont, acanthodian, and chondrichthyan 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, Zhang G R eds. Early vertebrates and
related problems of evolutionary biology. Beijing: Science Press. 41~65

Wang N Z 1995. Silurian and Devonian jawless craniates (Galeaspida, Thelodonti) and its habitats. Bull Mus
nam Hist nat Paris, 4° sér, 17, Sec C, (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

Wang R H, 1993. Taxonomie, Paldkologie und Biostratigraphie der Mikroichthyolithen aus dem Untérdevon
keltiberiens, Spanien. Courier Forschungsinstitut Senckenberg, 161: 1~ 205

Zhang M M, Yu X B, Liu Y, 1986. Studies of early vertebrate fossils of China. In: Tu G Z ed. Advances in
Science of China, Earth Science, 1. Beijing: Science Press. 87~119

THE FIRST DISCOVERY OF SILURIAN AND EARLY
DEVONIAN ACANTHODIANS FROM ZOIGE AND
TEWO COUNTIES, WEST QINLING MOUNTAINS

WANG Nianzhong' WANG Junging' ZHANG Guorui' WANG Shitao’
-1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044
2 Institute of Geology, Chinese Academy of Geological Sciences Beijing 100037

Key words West Qiling Mountains, Silurian and Early Devonian, Acanthodian
microfossils



278 OB K 3 Y ¥ M 36 #

Summary

The Silurian and Devonian strata in Zoige-Tewo area of West Qinling Mountains
are well preserved with clear stratigraphic series and continuous deposits with abundant
fossils. It is one of the best areas to study the stratigraphy and paleontology of this
period in China. However, since the sections are situated in high mountains, with
elevation up to 3 500 ~4000m, and the mountains are extremly steep and dangerous,
the working conditions here are severely rough. Therefore, the research work started
relatively late compared with that of south area of China. Nevertheless, a lot of work
have been done by many research units and geology team in northwest region, among
which the Xi’ an Institute of Geology and Mineral Resources is worth mentioning
cooperated with The Nanjing Institute of Geology and Paleontology, Chinese Academy
of Science. They published a book titled “Late Silurian-Devonian Strata and fossils
from Luqu—Tewo area of West Qinling Mountains, China” in 1987, after years of
hard work, including stratigraphy, facies, palecgeography and paleontology. Sixteen
groups of fossils were included, unfortunately most of which were invertebrate and
plant fossils without vertebrates. It is not the fault of the authors since it is quite
difficult to find vertebrate macro—fossils in marine strata, and the research work on the
microvertebrate fossils started late in China (Wang, 1984).

The Silurian and Devonian vertebrate microfossils from Zoige-Tewo area of West
Qinling Mountains were selected from the samples originally used for picking out
conodonts. The samples were given to the senior authors by Prof’ Li Jinzeng and Prof.
Fu Lipu. In 1992, we set forth a team including Profs. Wang Nianzhong, Wang
Junging and Fu Lipu to the locality to collect rock samples from several formations.
A lot of vertebrate microfossils were obtained after the acid treatment. It is ascertained
after the research that a most completed series of Late Silurian and Devonian
vertebrate microfossil assemblege exists in this area. This series is very important in
the acknowledgement of the new elements added to the biota of this period in this
region, the correlation of middle Paleozoic vertebrate between West Qinling Mountains
and south China, the resolution of the puzzle in the Silurian~ Devonian boundary in
south China, and the function in the marine~ nonmarine correlation subject conducted
by the IGCP 328 project. The vertebrate microfossils of West Qinling Mountains will
be published one after another.

This paper describes acanthodians from the Miaogou Formation (Late Wenlockian),
the Yanglugou Formation (Latest Pridolian), and the Xiaputonggou Formation
(Lochkovian) in Zoige county, north of Sichuan Province and Tewo county, south-west
of Gansu Province. Age of the fish-bearing strata has been dated by conodonts and
other marine fossils. The acanthodian fossils in this paper contain 5 genera, 7 species
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and one family (gen. indet) including one new scale genus and 3 new scale species:
Climatiidae: Nostolepis striata Pander, 1856; N. gracilis Gross, 1947, N. tewonensis sp.
nov.; Ischnacanthidae: Poracanthodes cf P. porosus, P. zoigenensis sp. nov.;
Gomphonchus sandelensis pander 1856; Gansuichthys liui gen. et sp. nov.;
Ischnacanthus sp. and Ischnacanthidae gen. indet. This is the first report on the
occurrence of Wenlockian acanthodian fossils and of acanthodian series coming across
Silurian~ Devonian boundary in China.

All the materials described are housed in the Institute of Vertebrate Palacontology
and Palaeoanthropology (IVPP), Beijing 100044, China.

Description of a new genus and several new species
Subclass Acanthodii Owen, 1846
Order Climatiidae Berg, 1940
Family Climatiidae Berg, 1940
Gunus Nostolepis Pander, 1856
Nostolepis tewonensis sp. nov.
(Fig 2; PL. 1, F~H)

Etymology tewo after Tewo county, south-west of Gansu Province.

Holotype IVPP V11530.1, WQL Renan—5, a complete body scale.

Other material V11530.2, Renan-5, a complete head scale and V11685, 81P,—6,
a complete body scale.

Locality and horizon VI11530.1 and 2 from Zoige county, Sichuan Province,
upper part of the Miaogou Formation (Late Wenlockian) and V11685 from Tewo
county of Gansu Province, lower part of the Xiaputonggou Formation (Early
Lochkovian).

Diagnosis Scale crown omamented with short ridges in anterior margin, carrying
ascending posterior margin and less than scale base in size, head scale with crown
omamented with small denticle processes. Scale neck marked off clearly from posterior
part of scale crown and base. Scale base with convex ornamented with convex bottom,
its uppermost margin is the largest part in the scale.

Remarks These scales are similar in general shape to that of Nostolepis striata,
but differ very much from the latter in the scale crown with a single level and an
ascending posterior margin and the uppermost part of the scale base is the largest area

in the scale. Therefore, they are proposed as a new scale species, Nostolepis
tewonensis.
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Ischnacanthida Berg, 1940
Ischnacanthidae Woodward, 1881
Poracanthodes Brotzen, 1934
Poracanthodes zoigenensis sp. nov.
(Fig.4; PI. T, G

Etymology :zoige after Zoige county, Sichuan Province.

Material A complete body scale, V11532, 81P-11.

Locality and horizon Zoige county of the Sichuan Province, lower part of the
Xiaputonggou Formation (Early Lochkovian).

Diagnosis Dorsal surface of the scale crown with smooth antero-lateral part and
broad and flat ridges on other parts and with numerous pores of the pore—canal
system in grooves between the ridges. Ventral surface of the scale crown with stout
ridges corresponding with dorsal ones.

Remarks The sacle resembles that of Poracanthodes gujingensis (Wang and Dong,
1989) from the Miaogao Formation (Ludlovian), Qujing district, Yunnan in some
aspects such.as dorsal part of scale crown with broad ridges and pore—canal system
on the middle and posterior parts, and ventral part of scale crown with stout ridges
corresponding with dorsal ones. But it differs from the latter in dorsal part of scale
crown with smooth antero-lateral part and flat ridges and unclear pore—canal system
on other part of scale crown, and in clear and annular scale neck and scale base with

a convex botton.
Gansuichthys gen. nov.

Etymology Gansu after Gansu Prorince and ichthys (G.) fish.

Type species Gansuichthys liui gen. nov.

Diagnosis Smooth scale crown with wide down stepped postero—lateral margin,
clear and annular scale neck and convex scale base.

Remarks These scales resembie those of Ischnacanthus (Powrie 1864) in smooth
scale crown, but they differ from the latter in scale crown with wide down stepped
postero—lateral margin.

Gansuichthys liut gen et sp. nov.
(Fg.5; Pl. I, H~))

Etymology Species name Jiui is dedicated to Prof. Liu Hisan—ting who had
contributed much to the work on the Chinese fossil fishes.

Diagnosis The same as for genus (which is represented by the only species).

Holotype V11534.1, 81P6, a complete body scale.
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Material V11534.2 and V11534.3, 81 P-6, two body scales.
Locality and horizon Zoige county of the Sichuan Province, Lower part of the
Xiaputonggou Formation (Early Lochkovian).

HRR B (Explanations of plates)
BRI (Plate I)

#%Y0K W& (Nostolepis striata Pander, 1856), A~C. ¥ BEH (body scales), A. IVPP VI11528.1, x 55; B.
V115282, X 120; C. V11683, X 75; #H/NE M (Nostolepis gracilis Gross, 1947), D, E. {8tk (body scale),
D. V11529, x 50; E. V11684, X 80; k& B (BFr) (Nostolepis tewonensis sp. nov.), F~H. F, H #&&H8H
(body scale), F. V11530.1, x95; H. V11685, x 50; G. k¥ K (head scale), V11530'.2, x 55; ##as Bk
7 ) Ischnacanthidae (gen. indet), 1. ¥} (a tooth whorl, V11536, X 60; Aa, Ba, Ca, Da, E, Fa, Ga, Hb, ®W#
(in crown view); Ab, Cb, Db, Fb, Gb, Ha, Ib 3 (in lateral view); Ac, BbZ¥# (in basal view); Ia H 1 (in

dorsal view)

B 11 (Plate m

R WA (Gomphonchus sandelensis Pander, 1856) A, B. {&#EB%H (body scale), A. IVPP V115334, X
100; B. V116862, X 80; C~E. Bl (tooth whorls), C. V11533.1, x 50; D. V11533.3, x 45; E. V11686.1, X
40; EAALMAEERF (Poracanthodes cf P. porosus), —HBEH (a body scale), F. V11531, Fa. X 65, Fb. X
180; F/RATLBA Fi#h) (Poracanthodes zoigenensis sp. nov.), G. —{&5E®E R (a body scale), V11532, Ga, b, c.
X 70, Gd. x20; NEHHE GFBFF) (Gansuichthys livi sp. nov.)), H~J. ¥EBEH (dody scale), H. V11534.1,
x30; L V115343, X 60; J. V11534.2, x 30; ¥4 (REM)(Ischnacanthys sp.), K. —HEBH (a body scale),
V11535, X 100; Aa, Bb, Fa, Gc, Ha, I, J, Ka. ®# (in crown view); Ab, Ba, Ca, D, Ga, Hb, Kb. fi# (in
lateral view); Gb. ¥ (in basal view); Cb, E. ®#M (in dorsal view); Fb, Gd. 7 &9 5 3B B K (partial
enlargement of scale crown)
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