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200244 A VERTEBRATA PALASIATICA figs.1~ 7

ZEXLERAHERE KN LMY
BRX4 % B FéA

(FEBEREERESY S EARPTIRA  Jbat 10004)

RE WRTRAZEAERCUBEX FTRESEWIFA TR LRLIA, BT TET A
B —F R R ——4K) 3L & ( Wenshanaspis zhichangensis gen. et sp. nov.), [FBHEIT T 5
MEFARKIAE . HM——K Y = 1 £ ( Sangiaspis rostrata ) J K £ K B # ( Macrothyraspis
longicornis ) o Y24 1k, A< W) =5 S ALFE DU ) VLI RE 1 T30 ) PSR s A R R B3R IR, K A
REAWE MR A E] B PR ERARA, 4R SOl AR XL K
WICR I 2 ER @ KR, B 5 AR A0 M b X T 8 £ GE 300 v 28 P 89 1.k B R 58 48 ( Zhao-
tongaspis janvieri ) B ARl WRKX =B HR AL EMEERE L ILBX W R, HiZX TR
AR ) 3 IR T EE A 2Oy T UESE

X zmmocl, FRAS. BT A%

REESES  (915.861

1 HIE

2001 FEE AMEEX R CIL AT R ORI B T R AT T MR EF SN A S R
I, A vh e B R R L — M RS L, o EdE 4 MR L e B AR %
BVRLA, X EZER AEA TR 4 NEM, ENRIE=ZAT ¥ A (Kwang-
nanaspis subtriangularis ) (8173 ,1979) BKEC#5 1Y) 4 ( Gantarostrataspis gengi ) 1M i A £ ( Gu-
muaspis rostrata ) ( BRI F& 8, 1992) FHK £ KB £ ( Macrothyraspis longicornis ) (Pan, 1992)
ik — R RE P a2 —FE 4R 311 £ ( Wenshanaspis zhichangensis gen. et
sp. nov. ), — R K A KE &, 7N A Y) =I5 ( Sangiaspis rostrata ) o XA #I KR
FETR X RRARERALBHNAR, LRI EP AR REFRLR BB TH
MRkl =B AR T IO L i T B 2 B AR I 58 3 R i v, FE ST
A PP EE R B R BT X AR B [ 0] EAR B TR RS

2 e RN

HAR U XA R, b H TGS MEAE, N EES KT8, +.
FRBGEEH-BUBRRE A A ERIEE RIBHIZE , SRS B TA P b
SR IR REALE ST L BB e T T TR A SN R LI B A (U

1) BFRE MBI R BN (55 :6200077704) B ER A RBE ST B (455 :49925204) o H R Bl 2
R ERS AT B RS0 H (45 :201106) BT
R B 52001 - 11-09
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B1 A ARTEMAER; B EAB X TRER S ARMSAHERE
Fig.1 A. The locality map showing the position of the fossil site;

B. The geologic columnar section of the Lower Devonian of Wenshan, southeastern Yunnan
1. Quartz sandstone £ FEPA ;s 2. Fine sandstone ZARVE ; 3. Siltstone YAV H; 4. Muddy siltstone e 8
B 5. Ferruginous siltstone % B8V 355 6. Shale T ; 7. Silty shale ¥ 8P i W A; 8. Calcareous
mudstone $5/F B4 ; 9. Parallel uncorformity 45 R &; 10. Fish fossils EfL A ; 11. Invertebrate fossils
ToEHEshYIE A ; 12. Plant fossils #1675 13. City and Town 34H; 14. Highway 2M8%; 15. Position of
section F B ; 16. National boundaries El A ; 17. Province boundaries 2 ; 18. District boundaries M5

S P e R R 298 240m, TELUGFHRE—KBEHDE REMBE R T, Tk
KBEITERE; S TRT RS REEL L FPAAESEM, 5 FBHE BUAE N A 510

R RAFBREARAAZI, BEREFHY XA FLa, YA EER: Zosero-
phyllum australianum Lang et Cookson. Z. longum Hoeg. Taeniocrada sp. . Dawsonites sp. . Pro-
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topteridium sp. | Drepanophycus? sp. . Stachyophyton yunnanense Geng % (BE D4 % ,1978; {18
65,1988 R E TS 7R, 1990; EHE BEE A, 1996) ; i # F 4L A W EE LU Apiculire-
tusispora plicata- Dictyotriletes emsiensis (PE)#H & AT (FE4E,1994)

A RARB RN EEREBERF TN HAYUAAGNHARRRS L THEH
BMXEARHE. BDES(1978) NN KA P H Zosterophyllum australianum ¥ ¥ 1L
ABRE R TERAA LT REG K Walhalla R LLRATHBE AR T MEEB/R LM TR
HE, T Z. longum BB RXATHWEHERE/RBEHTREL, KR AIBETHER
R (= I EH R AR BIAR ) , B 4 KB 2 T AT R AR B s B AR B, 3 T BB 55 ity o
b X B 2 T A R A A 2 5 A ST I (1988 ) AR 48 1% 4 o BT 7= A AL A A B R ot 3
B 2E AR 24 T R 0 30 B T R DA, A A Y AR T S L 3 XA S S e 4 R R A A X T
TEAR Y SR Y 38 s £ 8 (1994) @ 04 AL 7 21 & 1 R R 5T, 75 3 ot R A AR L
AR . EFARRGAMIYR MR HAN Y TR R R BN REC B3t
W, R R T HT w50 rh B M UTRR A AN A B T 2R 8, 5550, B %A B e
LI HE S WAL A0 BT 5T 3R B, SRS v 2 R 3R L R A i A R 3 A DL BRURL T B S (SR
F,199) AREEAEBEMBPAPERT AR ENZHa, BEH# -2 BIETZ4H
Ve Do A LA A TR ] BB

MBI FHES YA A U RTIRMZ H R A RE, L X AR mH K & A
JEAL 5 AR R A8 b DX b B AR ot o DX AR K o 2 LA R 1 R 1) ol ot X R 21
MEaEMHES,

3 tkAaidid

T Agnatha
BEHRETH Galeaspida Tarlo, 1967
£l & BE Polybranchiaspidida Janvier, 1996
XIWER(EB®) Wenshanaspis gen. nov.

WIE  MFEHYL, Wenshan 3CUI , aspis (Gr. )JEH

BAEF 40 XA (M) Wenshanaspis zhichangensis gen. et sp. nov.o

BRIE FHERIHEZHEEE, PEARK, ZREMEE; EAA T F ML, 2k
ZIRG M RILEN L TIEALEKNE T ABEE, BOR, KRR 13 ROR/DH A A
AE,.EMR HERABHANRR, “SHARMNERE, BREHER _2X,B5
SHUEE, KPBRE—SAREE ;B 30 X K HHF i 68 2 ; SO R R/AMESR

EBSitiE ZRAXRRUHANENSRSDEY NEATHERY.THE.
FREULBEILENEBERNRBERMEE D (Zhu et al.,2000), BRARFRALER
RE 40 F  HESERATH FFATN—-BANLAOEHAE T ZHEEREEFH =1
TH, BRIEHMRTIHSONRB, 7081, BRARFEQE=/REH - AEFHEE
» (eugaleaspidiforms) 7 FH £1.2§ (hanyangaspids ) Fl & #8 £ 2& (polybranchiaspids) o H H & HJ &
9“4 5 #4257 (“huananaspids” ) 7l 68 28 %0 £ 1% 30 A X §9 #B 5 £ 28 (duyunolepids) &SRB £
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a2, FERHNE, B RAFECIRT, BRAKRIEN - IMHEI LN T, RAEH
43 B 49 .25 F 8 .4 ( Eugaleaspida ) 1 £ 8 £ 7. 2¥ ( Polybranchiaspida) ., =28 H
RCEZFATHN SEZTAH)NPERECHRZH&IN (Janvier, 1984; Pan, 1984;
Wang, 1991;K%8,1992), “ZHAWH"BIE THREEPARZIMIFTAER BRE,
PN HARE TRPALNETER MR NHAXE T ZRAEVH " ZF, L4
BTN GRE—NERER, BIURERHRENI N SHRETHFAERE-TBR
B, FEEFH P, BRER - RS EF ALK FHAREHIMY, fEAHTHA
FH— N, XA 2R SOk A B2 P A T 40 A0 2 0 ST A 43 28 B Je R RN R 7 A R
FEA o A ORI F R 28 £ 48 B (Polybranchiaspidida ) A X4 F i 2= SCER AR 70 PH £ 28 HEBR
FESMA 2R T4 (Janvier, 1996)

ZH e B R R P AR PIE SRR B r 2R, R4 Ay 2 3 i — b PR
TR URE , BRI R GEAEXT 8RR S0, A FHAE (An P FLATTE AR SR B8 B L IEFLA B,
W) %E A TE RS ERA MR HAALTE R, PAT A B R A A S X R G R BRI
ZiRAEHRREMRLRMFH LR B SRR, BN, AT TEERNETH
BTG FHE B4 L B 5 HoAft 2 A A6 ST A

FRUEBANWEEMAE TN S@ar" REEREEFIEHEZREHE
Ho MU HELHIER KD REFLA BESRHIEN S, 518 5B % A ( Cyclodiscaspis ) FH &
# ( Zhaotongaspis )L, BRBRRENA, SAPAREG X HEARARBRER
Frf, HEMRES I S5HEAR (MEENA RGN R, MR E TR ;B
HEHERHNA, S 4 MBS LR MARARS, U S5HEEaH B AR,

X, HRRA 30 X B HEAY iR BN SHEA(RD 31 X)) BfaE
( Discaspis , Wang et al., 2001, 32 X)) B AAHIT . (HAMBESL P EFLRAR/N JER AL E LY
PR RENFERE , ZH ZBRAES X 5.

B4R UL E I, $ R A TR ES K. SHEBEBCHHUMRRE A, Hrs52—
EHETHEAR. ETRE.RE(194) BT WHEAR M EERES . BA 31 XL L
REHY R, R0 5 LA KRR ARE, RRIELZ B EM T ME; f G
Sk B R A TR ALK B R s R s HE LU . T BT ROARRAE B2 5 2 2600, (B3 4%
B2 HRNARE IR EREILZ G FE M R, TR 5 6 R SR ;
AR PRIE NARE . XEEHRAFBEIESERABEER, B REE
SFF, MBREGRBREARMAEFE—SHIR.

RT3\l £ (B AT ) Wenshanaspis zhichangensis gen. et sp. nov.
(8 2.3)

IR zhichang FEL) M BIDUEBES -

ERRAE  — 528k B AR RAME, V 12740a, b,

FWERAM EARM U AR, BB AR AL T 5,

ME [FBAECHE—RF),

iR KB RSNRESHHE . ERGA X —F B R A — R, R — R T 5
BHL P RIMES B, ENEARA V 12740a | (E 2A) , SRR AR B2 8, 22 48
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B A S BRI BRK 5 TTZESMEARA V 127400 L (1 2B) , B3EE RARAFF 4, 2o A F8
WIEB MR TR (BAEMIDE A S A AN B . RBARA SIMERRA IEF AT LI E
HRENME BRI R Z AL,

B2 K A (ERRA), x 1.5

Fig.2  Wenshanaspis zhichangensis gen. et sp. nov. (Holotype), x 1.5
A. —FERLEH B 4 complete cephalic shield, in dorsal view (V 12740a) ;
B. —5E# L AME the external mould of a complete cephalic shield (V 12740b)

SKHBE FIRE =M, 2K 45mm, K 40mm, B K FEE K 45mm, L T4 5 XM
B, SkHRTEARRYIZE WGBS MRS G S 5, HRMERTE. AEE
B FEFRARLE SR 18 ( Zhaotongaspis janwiers) BRRE B BERETL 2 J5 65 I 5 1 , T3 J2& 1)
J5 R SRR, B 13 A BRIR/NRL, NI B L S BB AR R A1JE 80k R IR AN
WARE, 2R, F S KRR AR s, kB AR R PS8, (B3 H i Ehm
RILZ G EWEER A& T AR —BE O X,

1 F 3k B ATRS A R FLBOK , BB AR, K 5. Smm, T2 9mm, BEFL %
FN, HARLH Smm, LT3k B, 2 ERAR, MRS ERE, BRI Imm £
A, RRAEEH, |

TR EAEPEF TR OREEHRENEREREAREE, ATEREES
Rk HILE R BT R TR IR, BRI . TEFT R akRA p B b
BNEBREERETRMEER, BALHCHAEETNERR, FRESEREEE
VPRARAE TR IR R G, B RITFHR B T % BRI RS R A . A ST
RARA R R JE R AT L e 8, NS TSR B , B ok a5, filiE AR (BE
TALR M R R = H AL (B 2.3) 0 BE FAE R EEHIE & (soc, ) AL, B 2 “V”
FRUBATTFHRALFIN, WB s L PR L A%, ETRRETEHE TS i) 3% E
(1de) B BEEF () H A, FE FRFOLTEE 1 MHIES S SHEFL 2 18], Mg 2 R INTE ;2 43y
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BN 2 FORE AT R TR W p R E
O X BB, e s BN A AR F AN
HEASMIR 4 ZKEF 1 FEHM
BE, PP 4 B K, 2008
EHBI AR, PHRRERTEELE
Hem i e LR R A, BT ¥
ZRRIEH B4 B (dem) BB E (mtc),
ZHBERFMENTEZREL 3 MRS
B, KA 2 B IE R, 5 R il
EME,MTE 2 X MEEZM, FAER
BB 9 5 R E — /AN X
AR , A SOR XA B ER SR AR FR A
HEREE (dem) ; 55 1 BUIFR S5 HM M
Fig.3 The restoration of the cephalic shield of SREAE, TR U — R/ BEE S E £
Wenshanaspis zhichangensis gen. et sp. nov. ﬁé‘*ﬁ%,ﬂii%Z%%ﬁﬁ*ﬁ%(mtc] )35
3RO T 4 B3 5 HUBEEZE, 2
43 ORST BN BE M A A8 EAHm R F K, Shr L5 3 BB B B — X E A M %
AR R AT RE RS PR ER LS BRI , 45 SO ZARFE G B FRAE (v. mic, ) o BTJB
MENMREEREILBERT BT, B ER R 70X (B 2.3).
B—%&D L EREEHEF AR, ERCICRYBM S, BA W™ K& A (Dayongas-
pis hunanensis ) F17X BA £ E 5 %% T 1L X BH #4 ( Hanyangaspis guodingshanensis ) B 2 & Bk 4%
B EZH A /L O 4% B ( Sinogaleaspis shankouensis ) B 3 2 FBREE . FBHR
RERKALHAR (HERANEREARWREEREMAL, FTREIFFHREESZ
XA, FERMBEE TR ZFREEHEZEAL, dm MY THMEZHMAKPHH
BREE, T mee, B v.mte, TERHMAXHMEREPRLRLD, —EFNEXFUNZBF NI
AR
SKH R B SRl T AR EIT AR, AT RS BT ST, BN TR P R %A
FARANAERNHY . EEFARE, RAFEN . EARBHLTKEN,
Ui B BB, FERIARORNMER . K FRIER, SR/ MER B HFI M 2 4%
ORGSR HILRAE.
WIREEM . B T A RFFABIBR S, IEBIARAR R I EE S iR &R FRRE
i, HRTE V 127402 FHIZRTIE MR T HEX A58 98 (B 24) . SRBEC T H B4, HF
SR, lom A 14 1EEHE, L3130 X, B2 6] ASBIE EAHRR . SO 55
Bh, B TR, BACE WAL THRE% 00 &R A0 B0 A 28 [ BT SMI 7 (e 1, 55 o
KAk 30°; A RO ERIE S R T E 500 GR35 5 MU (e i, DL 25°f 5 P A
3o TEV 127402 WA NGRS+, BB BN 8 25 17 MERKN B 4EEIMUR
BE—T/IHBETERE, 3 BT KR ERM ARG ERANMESS, F 45 14
BRTE 5 1955 24 BB B — BRI MUNE I TE R H (R PR A X R, TR 4 AT
DR E-- RN IMUNEE — R/ RE, hE— S RER R & A MM,

K3 &K xhEskRER
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PR AR Z 8] B BB Co X R R, R KR B K TR, K420 20mm, 5278 W i A1 16 /5 B i
IR, FHFTEELAH 15mm,
ZEEHWE Polybranchiaspidida Janvier, 1996
@& EH Huananaspidiformes Janvier, 1975
=R Sangiaspididae Liu, 1975
= &® Sangiaspis Liu, 1975
KMI=Bi 8  Sangiaspis rostrata Lin, 1975
(& 4.5)

1975, Sangiaspis rostrata, X L%, B 12 — 13, BRIV ,4
1978, Sangiaspis sichuanensis , &L . £+, & 7B, B AT 38,3

FEAE WAERTEREFNLR, B EBASL B N RIME, V 127423, b;
A—4 Rk R E 5y RV R BRI, V 12743,

FHEERM ERBXIGAX , RIS EA rh A T3

BEREMISE(BIT) KPR, REAYET, WRAK, Y& a1 4s
FEEEf, F AR, 515 M7 R BEFL AL T3k P U4, B E SR ZPIR IEFLI G R EH B ;
PELEKR, 2RTOEMMH AL MRILE/D L FHIEFLESL L BREERE N2
BR ERXEA 17 — 19 X EFHS A 683 ; S0 AR 4T/ TRLR B

BRSNS BRI M =B A RNORR B 0 IR 1R R 2t R A
B (XN EE,1975), ZHRCY IE, BR T 7EE ZR A0 B 38 b X 3 0 vp 28 o 2R B3 B8 = A L)
Ah EHARH XA MR Z BT I M e, AREEARBE OB BRI T = Al
BERE, AR R T i A 25 B B 43 A0 Y BB, T EL X T4 R b X R U8 21t 3R g 4 e 2 B X
b EXRMEEHENS S B R EFEER L,

MEBAXRZEAMMERE S HREEREN TR —AREXKY =E &K
BEEREN TREMAT S, XNEBO975) 5B ELHE1978) G5 T T
WX -G PR E M =B AR, 347 BT T WA, Sangiaspis rostrata B S . sichua-
nensis . X TRWEFN ETERRERRERSE L, iERRL, EENEHE VEELE.
ML REREE, X EHR(1986) % B8 1ES & THIER, AR ERABARAF R/ —7=
M B — 2B = B R E— R, WSt B Sangiaspis sichuanensis NAEN S . rostrata H)
Y RAMTUER, FEHAN A ZREREE RS LZERTRERMMARE T E
JFEF, ERME(1996) B B LF R A, A SO Z . SCILFT R (B 4) 368,
CEHANBREERFAEEREETW, BT SEaR”,

X EBRR =B R (E )RR TR, KPRk E MREEEK . A2
AR 1] J5 U 5 E M 45 4 1iE TC 5% 5 IR B Rb Sangiaspis rostrata F—3o SR, BibhbH 2 B F HE
FlEy 19 3TEREE, N 5 8 RIAh S A AR, B8 =i (S, zhaotongensis , TR %, 1996) 5
BRIFMKY S — A 17 SRR X PR, S A R e R E R e, R
17 %, ARCIWHR =B AL NN ERARINBE T IHE—NMER S AEEN
B H A MR

iR SkH RANIIE SHEE : V 12742 RAF1R L st i, (UBR ik 2 B 18 5 I 5 S {6
WIf (B 4A,B) ;T V 12743 RER T Sk B M ZEMER 4 B W 2, 45 DU 2 iR 0 £ I R FE A8 48
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B4 Ky =ik P RESMEIRE V 12742 K V 12743) 3 x 2
Fig.4  Sangiaspts rostrata Liu, 1975, x 2
A. —5EE LB a complete cephalic shield (V 12742a); B. —5EHE 3L B AME the external mould of
a complete cephalic shield (V 12742b); C. — 5643k H an incomplete cephalic shield (V 12743)

SEH(E 40),

V 12742 BRAF R K RS R ZE S HPEA B S T RIS, KPR (P HEAMEZZELPER)
1 35mm, B K FEEE R 23mm, 7 F A EI; R4, AP EILRTE 2R RFTHRA A
35mm, T AL HA 6mm, V 12743 FARFF A S BCAR, @5 077 &M, K 18mm,
V 127421 V 12743 B R BRI & MEK /NS IERISR AR, RV RIg R A,

V 12743 BRI EILRSERE T V 12742 B SLIU BLARSE B AR AT TR 2
BTG ME9E A, K 1imm, 58 3mm, 5 F BIIEFLATZGE R ART I
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P8 15 A1 L B RE FL 38 6 T3k
gl , 2 sk, HALE N
4mm; fE LI G BEAR, V 12742
ERIPA R AL EL AT SE R R T
T Tk HETFELEZICLHGES%
FIEEBS 235108 6mm FI 26mm,

REBBEEREEW G H A
BB KSR E T 3k, {B45A]
HEELHBRERELHIE L
R ME TR R AP R =34
B (B 4.5), BN B L6
CiV N

TE V12742 L, B V& 26 3 T B HEE
FEE VFRBAETRRILFEM .
HELZE) S —REREELT
HEFETSRZ T ) V12743 |, &2
TR R A N v o AT W, BOA
R RN, RIFRAR IR
B, X W BT S b L 2 LB
BE.

Ui B B iR 4/ B R R A
HAo

SLH M A MEE - i T4 AR
FAFHIBR ], 78 IE BUAR AR V 4420 +h
FEA L Bz B 35 K o AR e 2 AR T R
W ANARAE T RE X B 22 HE 5 i 4 3
174 FEF b e (FERE L.
F 4% 1978 TR KPR A V 1703
KV 1704) AR EIZEAE X R % HES)
HIEESE , I H R GE HEH 15 X aEEE,
TAE B A, AU X i SR B v
LR TR, T H e A iR e 4544

dic

ro

$0C:

sec

med

Idc

Bs Ky=BakHER
Fig.5 The restoration of the cephalic shield

of Sangiaspis rostrata Liu, 1975

FriRE T ORRIT . RETE V 12743 HAEE A FEH A TRIFEAVERZE 11 X (7 T /5 30 i 68
BN TR B R R GRS 3k) BT V 12742 F IR S 47 H R 7 T IE X /G 19
Mo g i EL A RE S LU I BT LR B iy s % B IX A LR (FEL 4) 6

i pleh R B HIES 8 1en KENH 9 MR, 31 190, Btz
(B DAGE B AEE . AR EE SR S & RE, BEE N TR, B WA T 851 Ak,
K4 8.5mm, HRTERAVERSE S 40T T3 6 ; Ja 5000 w38 5 J5 M 4 i, LA 1074 b

WAL, F— DR SMUAE — BT 8 /DR

ShaEAL, Sy B — 1 B A R A5
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L VA Eide

7E V 12742a (B 4A) ARG T BRI E M KE 42 L, X —EREE B R
HILE T B4 10 MHERFE MR > 7B B LA B AN KSR, X = AN RER 44 5%
O T F 1B B o AR R RE ARG , SR =22 T M RGAR S T A BRLC X (R AR A R ARFE TR, R
BE WM EE 3 HB AT A4S0 ), r TR ISR 28 2 (8] . 55 AFE LG X T v i B ] A )
W& A —2ERE (K 4A,C, 8 5),

ZiE&EEE Polybranchiaspidida Janvier, 1996
%W E Huananaspidiformes Janvier, 1975
#W&E% Huananaspidae Liu, 1973
KEEEB Macrothyraspis Pan, 1992

BRM KA KE & Macrothyraspis longicornis Pan, 1992)

BAE(EIT) KHE=AK .G T AT LA RN hELR, O
T EBIE s B MR 40 A0 S 58 s SR X HL— X R & SRR 81 5 U AR /AMER

BB St KE AR B EERE R LB R X IO 2 — X R H R RDEE
%1 (dorsal fenestrae) (Pan,1992), 7£:3k P AH 240 B b B UL AN FLAR M B BKIE A 40 )|
4 ( Sinoszechuanaspis ) (& 114, 1975; Pan, 1992) F1% 1 ( Qingmenaspis ) (&1L F 1+ %,
1981; Pan, 1992), & HMh—2L @A, a0 1] i A ( Lungmenshanaspis ) (&1L %, 1975;
Wang, 1991) . T % 4 ( Pentathyraspis ) (Pan, 1992) K187 i ( Microhoplonaspis ) (Pan,1992) , 7
LAREEOEA BRI E, AT EEMEARR, 6T KB ME. Pan(1992)A %
XL B I T S O AR R E , AN B A FLERB K LRI TRE, R B MK sh 120y
HHINEE, IR . T RE AR B EWAH. X EE(1993) EF LR & B 71
575 REIhREMGT LA E 218 TS A A B TR Sk B 1o A9 — X [M1Bg X, R BT RE
TR ZEsk B, F RN /NG BB 2 BT RRN T =B B R X, AR SCeA B[]
KW A5

LR BEAZTERNELTRRELZRESE., WEHEN FERHERET
KR HIEEHNTREH A E, BEHERNPEL)| 6 B AR TILaBPHH
T8 FHEm A (BILSE, 1975,1981) , B IR T H & X MG 250, R BT A 4R E S 5
R AR, REAUERUNEL., Hit, A0 KEaBARE THEmEa%,

KAKXEE Macrothyraspis longicornis Pan, 1992
(| 6.7)
1992, Macrothyraspis longicornis Pan, & 24 ~ 26, FRK 8,1 — 2

MM (RSB MSKL LV 12741a, b

SR EARBCLH AKX, U8 A B R rhH T3

MAE(81T) kP EF%EE RO =R ETL/D, IR, £ T 3% B g, 250 2 5 %)
PSMRIVN AL FIELES S TFEHZE P ELRK, ORIHE, RE &P HRTES
FBMA L KEEME ARMREE HKMEH, AR IRERAETFEE; RETREAL
L UAAEEERETE,IELEIBL V7R,
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tb5itie ZHRIALE, KAKEERHE Pan (1992)i08 M IEER A —, K B
AREE T RASS AR MR P AP R EARA 5 ERRAAR t AR A R 5e
B, FRRARUMRARE AARTE, T HEFTER 88T  Fig e UG M A &
SR B BT . BE, 3T MR K AR E B A RHE 2 T .
FIEAOR A A S ERARAM AR 1.8 fF, R ERRFEANEURARFATEIE. A
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Fig.6 The external mould of the cephalic shield of Macrothyraspis
longicornis Pan, 1992, (V 12741a), x2
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Fig.7 'The restoration of the cephalic shield of Macrothyraspis longicornis Pan, 1992
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NEW DISCOVERY OF GALEASPIDS FROM EARLY DEVONIAN OF
WENSHAN, SOUTHEASTERN YUNNAN, CHINA

ZHAO Wen-Jin ZHU Min JIA Lian-Tao
(Institute of Vertebrate Paleontology and Pal hropology , Chinese Academy of Sciences Beijing 100044 )
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Summary

The Lower Devonian strata of the Wenshan District in southeastern Yunnan are well exposed
and can be subdivided into Posongchong, Pojiao and Bajiaoqing formations in ascending order. As a
typical non-marine stratum, the Posongchong Formation bears abundant fossils of plants, spores and
early vertebrates, including antiarchs, sarcopterygians and galeaspids such as Kwangnanaspis sub-
triangularis (Cao, 1979), Gantarostrataspis gengi, Gumuaspis rostrata (Wang and Wang, 1992)
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and Macrothyraspis longicornis (Pan, 1992). Recently, new galeaspid specimens were collected
from the lower part of the Posongchong Formation in Gumu, Wenshan (Fig.1) . They are referred to
Wenshanaspis zhichangensis gen. et sp. nov., Sangiaspis rostrata (Liu, 1975) and M. longicornis
(Pan, 1992) respectively. All of these fossils show that the Posongchong Formation is of Pragian in
age, like the Xujiachong Formation in Qujing, eastern Yurman and the Pingyipu Formation in Jiang-
you, Sichuan. Gantarostrataspis gengi and Sangiaspis rostrata exclusively found in these three re-
gions indicate their biogeographic connection.

Subclass Galeaspida Tarlo, 1967
Supraorder Polybranchiaspidida Janvier, 1996
Wenshanaspis gen. nov.

Etymology After the city of Wenshan, Yunnan, China, and aspis (Gr.), shield.

Type species Wenshanaspis zhichangensis gen. et sp. nov.

Diagnosis Medium-sized polybranchiaspid. Median dorsal opening large, oval ( transversally
elongated) in shape; orbital openings laterally placed; pineal foramen situated immediately behind
the level of orbits; spine-shaped cornual process and lobe-shaped inner cornual process well deve-
loped; 13 denticles along the medial margin of the cornual process; sensory canal system displaying
polybranchiaspid pattem, sensory canals with dichotomous ends; 30 pairs of closely set branchial
fossae extending backwards almost to the posterior extremity of the cephalic shield; omamentation
composed of tiny, closely set tubercles.

Remarks The Galeaspida is an endemic jawless fish group occurring in South China, Ning-
xia, Tarim and northem Vietnam and ranging from the Early Silurian to the Late Devonian. The
monophyly of galeaspids is now well supported, but their in-group relationships are still a subject of
debate. The detailed phylogenetic analysis of the Galeaspida is beyond the scope of the present pa-
per.

The new genus Wenshanaspis resembles Cyclodiscaspis (Liu, 1975) and Zhaotongaspis (Wang
and Zhu, 1994) in the shape and size of the median dorsal opening, and the position of orbital
openings. However, it is distinguishable from Cyclodiscaspis and Zhaotongaspis in the cornual pro-
cesses. The cornual processes of Wenshanaspis extend posteriorly, whereas those of Zhaotongaspis
project posterolaterally, and Cyclodiscaspis is deficient of the cornual processes.

Wenshanaspis shares with Zhaotongaspis and Discaspis (Wang et al., 2001) in having a large
number of branchial fossae (more than 30 pairs) . They differ in the sensory canal system.

Wenshanaspis zhichangensis gen. et sp. nov.
(Figs.2 ~ 3)

Etymology After the village of Zhichang, the fossil site.

Holotype A well-preserved cephalic shield, V 12740.

Locality and horizon Gumu, Wenshan, southeastern Yunnan, Posongchong Formation,
Pragian (Early Devonian) .

Diagnosis As for genus (the only species) .

Description The cephalic shield bears a large median dorsal opening, which is transversally
elongated oval in shape. The orbital opening is laterally placed, forming a relatively deep notch
along the anterolateral margin of the shield. The spine-shaped comual process projects backwards
and displays 13 denticles along its inner margin. The inner cormnual process is lobe-shaped. In the
external mould of the cephalic shield, it is very distinct that the sensory canals have dichotomous
ends. There are 5 lateral transverse canals, of which the fourth is the longest and almost extends to
the end of the cornual process, and the fifth is the shortest. In addition to the second median dorsal
commissure which is usually present in other polybranchiaspids, there exist the first and third ones
even though they are not so well developed as the second.
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The new form has 30 pairs of branchial fossae which are closely set and extend backwards al-
most to the posterior extremity of the cephalic shield. More than 30 pairs of branchial fossae were al-
so found in Zhaotongaspis and Discaspis among the Galeaspida.

Supraorder Polybranchiaspidida Janvier, 1996
Order Huananaspidiformes Janvier, 1975
Family Sangiaspididae Liu, 1975
Sangiaspis Liu, 1975
Sangqiaspis rostrata Liu, 1975
(Figs.4 — 5)

1975, Sangiaspis rostrata, Liu, Figs. 12~ 13,P1. TV ,4
1978, Sangiaspis sichuanensis, Pan and Wang, Fig.7B,P1.38,3

New materials Two complete cephalic shields, V 12742 and V 12743.

Locality and horizon Gumu, Wenshan, southeastern Yunnan, Posongchong Formation,
Pragian (Early Devonian) .

Diagnosis (emended) Narrow cephalic shield with long and slender rostral process; cornual
process spine-shaped, posterolaterally projecting; orbital openings laterally placed; median dorsal
opening large and crescent-shaped; pineal foramen small, situated behind orbits; sensory canal sys-
tem displaying polybranchiaspid pattern; 17 — 19 pairs of branchial fossae; ornamentation composed
of tiny tubercles.

Description and remarks The new materials are similar to the holotype and referred materi-
als from the Pingyipu Formation in Jiangyou, Sichuan. In V 12742, we can identify not only 19
pairs of branchial fossae but also the cast of the brain cavity, including the diencephalon, the mes-
encephalon (midbrain) and the medulla oblongata. The cast of two semicircular canals is visible on
the either side of the midbrain.

Three species of Sangiaspis, S. rostrata, S. zhaotongensis (Liu, 1975) and S. sichuanen-
sis (P’ an and Wang, 1978), have been described until now. Both Liu (1986) and Wang et al.
(1996) indicated that S. sichuanensis is the junior synonym of S. rostrata because the difference
of the sensory canal system between them is probably due to the preservation of the fossils and they
were found from the same beds, the middle part of the Pingyipu Formation in Jiangyou. Based on
the new materials from Gumu, the sensory canal system of S. rostrata consists of the V-shaped su-
praorbital canal, the infraorbital canal and the dorsal commissure, and displays polybranchiaspid
pattemn as that of S. zhaotongensis .

Order Huananaspidiformes Janvier, 1975
Family Huananaspidae Liu, 1973
Macrothyraspis Pan, 1992

Macrothvraspis longicornis Pan, 1992
(Figs.6 ~ 1)

1992, Macrothyraspis longicornis, Pan, Figs. 24 — 26,P1.8,1 — 2

New material A complete cephalic shield, V 12741a (external mould) and V 12741b (in-
temal mould) .

Locality and horizon Gumu, Wenshan, southeasten Yunnan, Posongchong Formation,
Pragian (Early Devonian) .

Diagnosis (emended) The cephalic shield roughly triangular in shape; a pair of dorsal
fenestrae at the branchial region of each side penetrating the dorsal surface of the shield; rostral and
cornual processes well developed, both very long and slender; median dorsal opening large, peach-
like or heart-like in shape; orbital openings of medium size, at lateral margin of the cephalic shield
and behind the level of the median dorsal opening; pineal foramen small, situated slightly behind
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the orbital openings and in front of the anterior margin of the dorsal fenestrae; sensory canal system
polybranchiaspid type, V-shaped supraorbital canals well developed, and the dorsal commissure re-
duced, the infraorbital canals near the orbits; omamentation composed of rather small grain-like tu-
bercles.

Description and remarks Besides the individual variation in size, the new specimen is very
similar to the holotype of Macrothyraspis longicornis (Pan, 1992) from the middle part of the
Posongchong Formation of Guangnan County in southeastern Yunnan. It is well preserved with very
small distortion. The rostral process is very long and slender as the comual processes, which are lat-
erally extending. A pair of dorsal fenestrae is present on the dorsal surface of the cephalic shield, as
in Sinoszechuanaspis , Qingmenaspis and Lungmenshanaspis of the Huananaspidae.
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