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ERILREBMHE R R A HH#
RV N RS v

ITHRE EERM K

(PHEHBERENEREDY S HALHRN dL3 100044)

BE AR TEAATZHBAE TWETKERTHILE BRSNS, Hha
BETaX—FH, EHRETRASE WA, M =8 &) 1A (Lungmenshanaspis
vunnanensis sp. nov) SEBFITM LN WAL LAERABESR . LLTRMMY A A
Rk, Rl T@EMELFARIEE. A SRR S 86 X0 B 7T B B & 81K
A, EEmT RSN FRAS, BB LT, BAMIKAN IR, HRIEY
EHKHRE, TOHEEMEMLUE RN, km AECHNESHAEMHEPARR, B
i = 8 (Sangiaspis zhaotongensis Lin)FM AT ERREEBREERERE LHA
. SRR XM A Z R T8,

X@iA owmEE, FRIH, S, LYHE

1991 4, FEBEREERNY S AXHRMBELEEES =/, | ST
PRI REAG, FERICRERGESEHE, THIDKETREASENL b
MBMTRRE . RATREREMESERIYA, HETLHE, FHEE BFE
SRR,

XIEH (1975), WL, EHME (1981), ERMW. KB (1994)% 53 HiciR Tk Bix
WX ARRMM IR A, HERPE BPEMBELXNLL AR LR 5HKE
. E, P, MERMBERLARRIEK, DR AL, AMURKFE
BT X X BRI NE, U6 T AR, mEEAJM K S alinit
R IR T I T ST A B RS T T RIESE , AR T R X R R A A o
AR R T R TR

—. FOE RN RR

A TFHEARIL 10 SRMEIKERE (R, KR, 1994, E 1),
BMEFI TREANERERCREFZWRER R, A=, HiER (1940)idk
LI, EARMPBREGARL ATXE AL, BIMMKEEESESHERINIYL

1) AREHNERARBEESRBWL.
ek H 1 1995-01—11
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AR RAS. EHEAD, BEE, B&Hz (1978) 5rilsl 5 m e et b, 177140
M., ZXTRAZHZRBIIAZE: THRINRZEARIVERBERMTE, BT FH
BOKERE, AWK, EXEMENEELENEIEHIYILA. P RKE AT
R, RIKHBERE, TAEENRALMA. PBARSABRNS, KKBEARRE
FKE, mABERA. RSP REEN B S EMBBRE S SH, 7 1,20 FH#FR
FEIRF AR (A S K R A B, 1978), BX TRAZM I A =F, BT
M bor kR A, AN ERH, SAIXPIARNT., P, E=ZEHIN,

EAR AR SE AN X FRAKEN L, F AFE i X R E B A
BRI (EEE, 1986), RPAAXHEYSHEIHKEA, HEFREL -
EFARRIGHE, FRA KEMRERIAHENR, MR- ST HbA. S
HIEH DOX B2 BT HE X R BB AR ) i, SOl T RASHZ, R —
W NRES A AH: 3 M A e, BA, RS, ER AN
Br TG 25N, & LR Gantarostrataspis gengi. Gumuaspis rostrata ( FARK,
FE&H, 1992)F1 Macrothyraspis longicornis (Pan, 1992)%, DIREEER, PR
SR BARAEME EASABRE, (EEEE—RM 7 EMx ERMF A, Ak, P b
RHEGGHZ, K EEMEYAEBA, SRANSENME, WBEE Acrospirifer
tonkinensis, Dicoelostrophia %. EARINGEAM FEESHEZE, NEeREFNAKEM
FEREFETET UM, FEAILR T IRZSR T FBA LA s A R ITH 5 1
RIS, 1978; REE, 1994), XHERERT LUE Fil UL AL SR i 1) BE
R ER L ERIRAL, FRE TEEMGER, S AR RBOE S TR
BB R, S X IR A P Y CRBSE, 1994).

—. AR

FcaiZ Agnatha
HPBTH Galeaspida Tarlo, 1967
@ H Huananaspiformes Janvier, 1975
=1 &F Sangiaspididae Liu, 1975

=B #/8 Sangiaspis Liu, 1975

BEE KW = {4 (Sangiaspis rostrata Liu 1975),

IANFP  BRIE i fh (Sangiaspis chaotongensis Liu 1975).

BIE SKHEEER M, WRAK, ARRR, nEiE, & - EEALEANE M
FIE AT, BRC 17 Xt PIATERRRAY, ATE— R, AT, SUE bR /AR
REEHL.

b3R5t i fa (Sangiaspis) UG M BR A, KHFELZE=AIF, Xt
b AR e AR KA, EBFa%P, pHCKPRRE, ZHa+s55
R B (Wumengshanaspis ) AHEEE, (HEFIBE AT kHE&SMAKE AR

1) 1976: ZESHHCHIZ L. ZEMNRER, i amR PR TR (NF).
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TR (Huananaspis )M, B2 =B @ 00, HATH Do IEsE. K
Ve (EL%, ZE%, 1984 ) WERIX 5 50/ m) R SR e 3, Ml 552 1L f ] e
N, FRmat, WEEEAR PR A XA R RARE. FEHTANE,
XM AR5, BRERKE TR AT Lk h, AEXEE, 8- &
RELIEAR A R G F G518, SRIATREARERIT LA S WA (Asiapis),
Mk Wang (1991) Bk, 5=t gl — B R KR,

RRiE=Ii& S. zhaotongensis Liu, 1975
(A1—2; ML 1)
1975, S. chaotongensis. X K, A 14, ERRIII, 3.

ERGE —KH, V4422,

iR M RARIRLE, REGEHEBIYR, VIT62,

PSR =MEENFE, FREH, B,

FE (B1T) LFAHB B TR, AAREE, 2R, BEEREAKKH;
BE FRGEAF R R, AT, MR ARESE B R R, PR
P E X, B AR RE%, 30,

bR Gitie i (Sangiaspis ARG =AF, BAIRKWMI=EA& (S. rostrata),
MR =i (S. zhaotongensis )R =4 8 (S. sichuanensis). JBRFKY =1
(KNEH, 1975) 50| =i GRIL, £ L, 1978) kB TRt 520, BT
TMAET IR R A TR AL, X EF (1986) % B EFR, AN HBITERREE RS
FRTRB A E R, R R T R R TR, IO S R K W) = AR R
%o T3 R A (KRR, 1975) T & iRE D E W IR A A ph A A, HE
— W BURAR VA422, BREREREAE, R A, HiEse S R ARA X
ARl—HA 520, HREEREAMHENET, CRRREEEE =G A KR IEE 4
SR, X ER (1975) B BREERRBUEN B ARH 4 E ZRE, WA
FrRRIA R E, B, 4 EEZ rUAEECEME TR, 5
FHREE RF]IAAZE AR (XK, 1986).

M = S RKY) AR X EEA R ILA: 1 )AE L H AR B 5 T,
BALHERARE, FELHEMHYNEE, 2) S zhaotongensi& HARER, TS
rostrata WHAIAEEE: 3) S. zhaotongensis TEERFER S. rostrata KE; 4) S.
zhaotongensis HE S 2 HIR, HEREIIX, T S. rostrata WHERH V.

AHFARA G ERARAE — SAED, BRENAETMME B, mEs
AAENFAETFAMA —ER, BXELTUEMER.

ik KHRERE, (CREAEHREMaE, REKEL 4cm, FNLAREK
MR, fiitKiEs— 6cm. kFABE=AE, EHRHDE TN, RELLTHA
K Z B, KK 3. 5cm, MEATHE—REERZ (orb), HHEFLNE. J5%W LA
M, thEIE—FR. f ()BT, KR, mWJEFmEM, HllgS5kHMgE—
AREL. ARIEETHIBRAA (ic), HEEERNMA —K—RMER., AR5
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10 mm

M1 ERE = (Vo762 L
Fig. 1 Cephalic shield of S. zhaotongensis Liu, 1975(V9762) in dorsal view

B A N R R

& — Rl (nhp.o ) BRI MM E I, K 10mm, % 3mm, i THERREL
WEFI. ELE/D, FLEYAH 2mm, FWEEFLMAEES 17mm. KRR RARE, LH
H=adm, BhRX, WXy, i EMrRRSEXAZHEYE. KREH
BE, MPRXSMX 2 A -8 RE, WXEMK. 555 s s e
B, BERRR.

B E R E L RF R, TR EEUNERERE, MEFARRRE
EEEFTTHBHENER, HUEXBETUREZRREEHR, Aok, HE=ka
R EREATIASHRER (XEHE, 1986), HPHFAE, WETE. WEEMHE
BB, ELE (PEHMEN -, soc)BRFAR, RIRESX, M ESMU, HAR
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Bt - BEIGS, WEETAT, MATEM, B8 - BRLNES, EEMIE b
B, AW EAFEMNEE, THRETEN —
BRBARE (v.mde), MHTEHIE FE5EWN |
S (BUEE, 10)4R. ETFREE (oc)BEK, |
JUPAIER 2, EMARE RS, 4 BA1E . !
HIB LT HE L% 5 07, W5 MARBE B . J5 B4 A 3k |
Rk, HNGETAT, MEEMETXRE%, il |
BBEAR A LT OURS. B AT A A B % sog ahp.o

X
i, MEHESR R, Eq:'%—\ %:ﬂﬂﬁ%’ﬁf@» }/ > ___orb
B (e, 80K, FUMR MR e o
% PIBRE (o) EMEEREES, K5 "l L\
Itcs ’ ¥
d

o

S, FEXFER, PHEEAX, AEH X /”“q\
(mtc)¥eE, MEMBERMMEE, 55—MEs Mﬁ\ap\ o
KRR, R0 B, MRS, XA ‘
MFFBELE (dem). , Ite, ‘

10 mm

MTHAEELABRE, REERMbAE 0 T
RS DR, BERITIEWL [ 92 A0 I
BERFTHEMIE R, EEEhTFEXHMNESEEEE  shied of Sangiaspis zhaotongensis
TR R R, TR B = 0 3k Liu, 1975 in dorsal view

S AEF /R R AR, X T L B SMEAS B EE, BeSh, 76k NG K
AERET OB, MEAERARER. A WSSk TFRE FNEAR, MK
BIER, RS R, HEMESE, 760 A58 e o X205,

WERA LA —FIIUB IR, EHREERRREA MK RIEAHE,

@& Rl Huananaspididae Liu 1973
ZINUBE Lungmenshanaspis P’an et Wang 1975

BEHM LR 11l (Lungmenshanaspis kiangyouensis P'an et Wang 1975),

PN Zpgdel i GBif) L. yunnanensis sp. nov..

BAE (B1T) kR MZEELWIMI, F—REFTHME, BE=AK, SH2H
BB —WMB %, mEmmE, EEkK, NARDNSREE,; ELHO, i TH -
RGN

BEESIte Rl1LERE OBIL%, 1975) B THRARMNAHES: LFREFFEE
R =AM, MIRAK, MR, UKGERES - £EKILE, LHap KERARE
AR (Huananaspis )T I8 (Asiaspis). g @EFLMA, FTRIR 1T
R XA, o EAREAL I T, AHA, BIEAERZ /b, WA, Tk
sk D%, 5MARTSH RARK ML, PEN) AR (Sinoszechuanaspis ) GBI
b, Bl THLRHEH - EFEMK (Pan, 1992; XIE#E, 1993), FHLH,
JAA K% faF} (Macrothyraspididae, Pan, 1992),
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XTFRITLAERASNE, HAMhEE S, EEW R KT M2 A M A #
B, BIT% (1975) i izmaT, BHHAEE BT, Pan (1984) K& H X104t
K BE, 13512 X B (Huananaspids, SEAM Y FRmAaH)MEIT AL
(Lungmenshanaspids ). 5 & B4R LT L, daepd I 505 144 (Qingmenaspis ).
AL i GV R EME, Wang (1991 )7EMZEH @5 AR, I e 5% 84
MR RKR, B EmOMEL. XE, Wang (1991, fig. 14)K Tl
M B R M L, SE AL OB, E L%, 1981) M iR O .
Pan (1992) 3 & #H WPl E ARG, B TiBAAEm At WERIRHEES,
Tl Tl R 3k BT R G i —R o, SHARET R AR, ESR), BHEE T EAN
il L By T e

=@k (FFfh) L. yunnanensis sp. nov.
(M 3; 181 2)

EREREA —(FREAZENLE, VIT63.

PSR ARWEnFEN, PR, SR,

E LT ER (R AR S/ MRS, & - BEALRIE; ELER - #EL
et BEMIPEA, MIZERAE, MgMMMxERE,; A, HIEFEHE; kPRI
RRLIR SO, FS S F AT TS S B/ DR,

L 10mm

B3z el hirfn (Fe KT RIER, 548

Fig. 3 Cephalic shield of Lungmenshanaspis yunnanensis sp. nov. in dorsal view
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tbEr5iHe R KB MRS BRMSE, 500 m L f 2 BT B A,
MEFLE AL, MIMERHMELBRARITINARBLUTLRE. f TEEM Lungmenshanaspis
kiangyouensis (WEIL%, 1975)BRERGERARE, AWM R RX T KA
. B 5E AR Z B B X AET BN S, Tk 1L ARHKNEREER,
8K, WMFHMRA/NEENRRER, BEMEREASR Y FEEFERANESR, &
RE¥ TMELHWAARBRERE. Rty s, BWRAERAEAL T EZEX G 1)@
LR ERIEREAE, MHFMER, 2)BRME - KLY, MHEMNELERTE; 3)
RASRR K IESL AR, HERE - BiAFL, mMBRHEREEK, RESLEE - EiALE
Bk, 4)HALPMESMARES EARDREES RN, mBEANEA; SN
RS, HUEAMESE; 6 )FMLREZRHENA, BAMITEATIRE.

iR ERARA - MEBUMKE, AR A ARG S RIFETSE, ¥
RAPEMEERE, KBRAEKEN 30mm, FEH 35mm, il HLFKES 45mm,
Ead A TR T 4 70mm.,

LHRF, BE=MIE, HE - EBRILIENRTHES I ERAE KRR (ro). H
B - BB EYRKY 22mm, T8 4mm. kB Q0 76 RE FLAMU B 2 ml SR SR,
EB—1BEMNERE % (pr.1). MRS HHAZE, KFMEE R 28N
M (em ), {HAEXTHCRL, f0IMTHE ) Sh s AR, DR Im SMESTE U A A AT 2%, A (¢)
AR, HKER 22mm. ARG, KnB, eSS, N (c)KE, 28
INTERR, LHEEMETMA, BAPER. AR - BRI ESEHEEHKENN
23mm. BALH BT, Mg - B RS,

& — AL (nhp.o) K, BARRE, HEYAS.2mm. FEMETM, EFL (orb)H
b, T8 - BEILAMEM, MEFHM, He - EALEE, EMEdRRL. EFLR
. BUD, ERA2.5mm, WREKET (pi)h, BE, fiTH - BKILZE, WL
EZ& 2 1H),

BAERFERERE, UENEMTLURER], V' FIRIE FRER (soc) B K, &
FREY dmm, RTFREEIRESMU, [RTSMUTT mEM, s T8 - EBEANE
SMUTs; et TRA R, B G A RAR TG B ARmA. EFNEREE (oc)
MBESLANE M 5 R E (R, R, HarwmSd LR, i T hiEsAa R,
MRS E BT, HEMA BN 5 A pa 1 ATl Sk A2 DUV B g O O 2% 0
B () SMUER S, 1 SRR B MR N, mTRAREFEREAT], 1AM m
AT, MEEABORS, KEWRIHA%,

U R/ RDR R R, R, HES AL,

SR B IERL AL ER, mAEA/DMREROE, S0 CRE. TEARETE%
FHEEAHERNHE (sp).

fEbpAs bl LEE FER B RS M ER, TS L hRnEs, MILHE®, B
AN, HEMA2EE 11 1%,
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BEEE X Crossopterygii
BEYE R Osteolepiformes Jarvik 1942

BFIATE osteolepid gen. et sp. indet.
(H4; BRI 3, 4, 5)

AR —EEMHEBE V1’7, R -HABHRHN T V1068s. 1,
V10688.2.

SoC

—1.0

fpin
ptoc

10¢

L 10 mm '

B4 B8R (B A )A— C. B (V10687 R (A), HH (B)SHEI® (C);
D. TR (V10688.1)#; E. T (V10688.2 )L
Fig. 4 Osteolepid gen. et sp. indet. A—C. fronto-ethmoidal shield (V10687) in lateral (A),
dorsal (B) and anterior (C) views; D. lower jaw (V10688.1) in lateral view;
E. lower jaw (V10688.2) in lateral view



13 FRIWE: ALK ERE R R TR LA E R 9

EHEERE ~eEEnER, BRAT, g,

BRESie BT AR, ORI H LR T G M XE DR R A KA
MNETNBIZES, URBHFHERESNIPEEPIARSEaE. SHRHESHE
KA A BB E ES B EH KA (Chang, 1982, 1991), REFEE M (LR M,
1992) LI R & KA (Kenichthys) (Chang & Zhu, 1993 )4 0] LLULEL; S 1 §idw = T
i, NEFRABAETL, EMBESESMERL T HE AE (Gyroptychius)
(Jarvik, 1948); FTHESUREEMAN M EM Y EHN 5 KA (Chang & Zhu,
1993 )AL, FprBL A I FMASMHE: EMMKEEENBHROKE PG
BIRK, HETHEBE B ML P AR, BEM RS RFL AL E A 2 AT,

Wik FEANEIZES HIARZEBE. BHHEKENR 9. 6mm, 7EHERA
(proc) M EREEM (i.o ) BHELEMTEEMKEZ L2 5K c/b=0.96, ¢ /b=0.72, W HhE
;AR RS, UEHRAE TN, AEFERLESMRIL., WRTRERF S, 4
BT EAE L, (VB TFRASERZ (. Pmx). B ESEA R = MK— %1 /MR
2, HERREE FRGEE (soc YL, A SMERT L8RS B 8 SMUAE 73—~ Bk 11 R Hi
SRREL (fe.exa )M B ITE, 287 EEUA RERER, BoM Eh&e—BRmET ML
MTF%, REEMAHR, EMNXHKESHEHFNRKEZL (1.i.o. b)) KR 0.64, ZATE
C A osteolepid M FE K. R (fpin ) FHEX &, VEHLEF, c/b=
0.49. U R T0URE A9 0] DLBE b BB A I JT FLHES LB 5. B0 AR i ok WL IR (pit-
line). :

AR A B AT LB SMU B A B SR 2k . W R T /DR V10688.2 (B 4D)
AT FAROBAES, FERNERE (BE ). FHMMERES, K2l
7% 4.3, 5 Kenichthys 1E 5 KBAHE (Chang & Zhu, 1993), L%k WFH.
BIEBSMU AT K F M4 (plh. Md ) R EH M (plv. Id,). TEH MR AL E + 45> T,
k/m=4.2, LMK Kenichthys BAHRMEREK, MEHERB NI osteolepids H H i
K (Chang & Zhu, 1993), %L T % al WHEB RS KB E /ML (p -me). T
V10688.2 B, fEFEH MLZLRILL R EITHT bt A 8 ] )BT A LB (grp.so).

%&1 osteolepid gen. et. sp. indet. RIBMBHBRARELIE (M & 7 Ak Jarvik 194R, p.34)

Table 1 Measurement and relative proportions of osteolepid gen. et. sp. indet.

(method of measurement according to Jarvik 1948, p.34)

b l.i.o./b | li.o./dp.i.0 r/s+1 t/1+s d/b e/b | ¢/b 1.Lj L.Lj/ht.Lj k/m
9.6mm 0.64 1.77" 0.63 0.39 0.96 | 0.72 | 0.49 18.8mm 4.3 4.2
1) BEFBHIE,
i % 1w

ASCHER IR L 1991 42 Z IR T W B0 5 T AL 77 0 — 60, LA
FRASHAIE, TR ORIAT AR Ak, il Emr. BEAKTHE,
ATLABEILL T LR,
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B, mmiEmX NEESER AR SRR FE SN RS a, FEMUE
R ERAERT . BRELERNEHANEA : Sangiaspis zhaotongensis (XL, 1975;
A 30), Qingmenaspis microculus (FEIT, T+, 1981), Zhaotongaspis janvieri (E&
. K, 1994), Lungmenshanaspis yunnanensis sp. nov..,

B, NEREEES LR, Bl FIRESHNR PSS T RE% T8
W R AEIR, I 1ILA (Lungmenshanaspis) ZIBIT. L& (1975) g i —1gE,
ek G WUNTIH- R4, — i (Sangiaspis ) Z X EHE (1975) R — &, BH
FMAPRHILR B PR, MEYRERMAE. EREMRINETLAM =6 RR Y
PN B R T AR R R, (HIg s A8 R0, ULHAJE Tl 0 = b fa 7E 5 U 2t i A 40
AR T AEER T TIL X, T AR AR A 407, K158 A 24 i 94 b 27 i) Y 7K
R (EWH, 1985).

F=, WMEBEZBARXEE (19758 H—1F, Bl FARRENER, B
TR, HORKFTHEARMR AT, $RIERA R, RICREXS MR — bk DA B = 5 40 8
— BT 54 R,

B, =g el Tl GEr R ) BRI LSk B UM R S B R, Brig e e £l
HAfEE. RINLAaRE LR AT,

BIE, FXHARKNASAKERETAHEIRE, GREEM, HENALFERE
BEOC, e, HEFarg e FiRgIS . BA2EAE LIE; FIRIEMIEE KER,
BE M X A BE SR H K E 2 LWFEC MY osteolepid R Bk, M RALATHE
Kby, (BN AT, RO A MM B+ SR, k/m S MM B 6 H R
KhEmK 2], Mok, xR ERF AR B g AR, Ha R
ettt SRR IR, DNz b e ammig,. 5. e, b,
JURRRY N, IR R TIL A R H AR ET A B, BEERAHGE. 4 RIER A TR
NNV, RIS R B, AR EARMH R, AU R T IER A
FOIEE, R EHE A, R s A RPN e Tl X8 8 2 2 [ ol it
B 77 1 ) () R A T AR R,

B 1991 AFEFAN TAR A0 A T E BRI B AL e, TR AR el SRR B A A
FE I — Bt

2 % x ®

Et#, 28, 1984, BANKRRBELEEARNGH AN, PEARBLREERETREFTAAL 9 113 — 123
EEBE, 1986, mAIHA R RATE ISR, BEYAEE, 10(1): 67— 71,
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Ei. 1985, PEGHEEL. b B, 57— 67

ZEE M K M AN, 1978, 1,20 HHUREIR SR, JL30: B AR

AL, 1975 NI EBAM R, HEHHY 5 A, 13@): 215 — 223.
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EARLY VERTEBRATE FOSSILS FROM THE EARLY DEVONIAN
OF ZHAOTONG DISTRICT, NORTHEASTERN YUNNAN

Wang Junqing Fan Junhang Zhu Min

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

Key words Zhaotong, Yunnan, Early Devonian, Early Vertebrates,
Stratigraphy

Summary

Three early vertebrates ( galeaspids Sangiaspis zhaotongensis Liu 1975,
Lungmenshanaspis yunnanensis sp. nov., and an undetermined osteolepid), were
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described from the Early Devonian of Bianginggou, Zhaotong District,
northeastern Yunnan. It is argued that the fish-bearing formation could be
directly correlated with the Posongchong Formation in Guangnan and Wenshan,
southeastern Yunnan, and might be named as the Posongchong Formation, rather
than the “Cuifengshan Formation”. The Posongchong Formation of Bianqginggou
yields abundant remains of early vertebrates including galeaspids, antiarchs,
petalichthyids and sarcopterygians. Four genera of galeaspids have been described
from this formation, i.e.. Sangiaspis (Liu, 1975; this paper), Qingmenaspis (Pan
& Wang, 1981), Zhaotongaspis (Wang & Zhu, 1994), Lungmenshanaspis.

As to the galeaspids. the Posongchong Formation of Zhaotong District is
most similar to the Pingyipo Formation of Jiangyou, Sichuan. Both
Lungmenshanaspis and Sangiaspis are exclusively found in these two regions,
indicating the presence of biogeographic connection.

Paleontologic Studies

Subclass Galeaspida Tarlo, 1967
Order Huananaspiformes Janvier, 1975
Family Sangiaspididae Lin, 1975

Genus Sangiaspis Liu, 1975

Type species Sangiaspis rostrata Liu 1975,

Referred species Sangiaspis zhaotongensis Liu 1975.

Emended diagnosis Cephalic shield narrow, roughly triangular in shape;
rostral process long and narrow; cornu spine-like, posteriorly projecting;
naso-hypophysial opening crescent-shaped; 17 pairs of branchial fossae; two pairs
of medial transverse canals, the anterior pair less devoloped and deficient of the
commisure; ornamentation composed of the tiny, closely set tubercles.

Remarks Sangiaspis differs from other huananaspiforms by its posteriorly
projecting, spine-shaped cornu, and narrow, triangular cephalic shield. Within the
Galeaspida, Sangiaspis is most suggestive of Wumengshanaspis considering the gene-
ral shape of the shield. However, since Wumengshanaspis did not preserve the
cornua and posterior extremity of the cephalic shield, it is uncertain that the cornu
of W. is similar to that of Sangiaspis. As regard to the number of brachial
fossae, the shape of the nasohypophysial opening, and the ornamentation,
Wumengshanaspis is likely to have close relationship with Huananaspis and
Asiaspis, rather than Sangiaspis.
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S. zhaotongensis Liu, 1975
(Fig. 1— 2; PL. 1, 1)
1975, §. zhaotongensis, Liu, fig. 14, pL.III. 3.

Holotype A cephalic shield, V4422.

New material A well-preserved cephalic shield, V9762.

Locality and horizon Bianginggou, Zhaotong, Yunnan, Lower Devonian,
Posongchong Formation.

Diagnosis (emended) Posterior portion of the cephalic shield evidently broader
than the anterior one; inner cornu fairly developed, spine-shaped; sensory canal
system developed; supraorbital canals funnel-like, with anterior end dichotomous;
main lateral canal discontinous; first to third lateral transverse canals closely ar-
ranged, corresponding to medial transverse canals in position; fourth lateral trans-
verse canal dichotomous at its end, situated close to the posterior margin of the
shield.

Remarks There have been three species of Sangiaspis described in the litera -
ture, i.e., S. rostrata, S. zhaotongensis (Liu, 1975) and S. sichuanensis (P’an &
Wang, 1978). Both the type species S. rostrata and S. sichuanensis were found
from the middle part of the Pingyipu Formation (Early Devonian) of Jiangyou,
Sichuan. Liu (1986) commented that, the difference of sensory canal system be-
tween them is probably due to the preservation of the fossils, and S. sichuanensis
is the junior synonym of S. rostrata. Another species, S. zhaotongensis, came
from the Posongchong Formation (Early Devonian) of Zhaotong, Yunnan. How -
ever, the only specimen was badly preserved as to the sensory canal system, and
its description was very simplified. The new material with well-preserved sensory
canal system, was collected from the same horizon and lacality as the holotype of
S. zhaotongensis. Its desctiption makes the features of S. zhaotongensis more com-
plete and justified. Liu (1975) considered the degeneration of the sensory canal
system as omne of the important characters defining the family Sangiaspididae.
However, judging from our material, it is not the case. The sensory canal system
of the Sanqiaspididae can be included into the polybranchiaspid pattern.

At least four differences could be seen between S. zhaotongensis and S.
rostrata: (1) the former has the relatively broad posterior part of the cephalic
shield, whereas the shield of the latter is fairly narrow; (2) the inner cornua of
the former is spine-shaped, whereas that of the latter is less developed; (3) the sen-
sory canal system of the former is more developed tham that of the latter; (4) the
supraorbital canals of the former are funnel-like, and have their anterior ends
branching, whereas those of the latter are V-shaped.
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Family Huananaspididae Liu 1973
Genus lungmenshanaspis P’an et Wang 1975

Type species Lungmenshanaspis kiangyouensis P’an et Wang 1975.

Referred species L. yunnanensis sp. nov.

Diagnosis (emended) Cephalic shield with a developed, triangular lateral pro-
cess at the lateral side of the orbital opening, and forming an embayed lateral
margin together with the cornua; cornu laterally projecting, very long and nar-
row; inner cornu small or less developed; orbital opening dorsal in position,
posterolateral to the naso-hypophyseal opening. '

Remarks Lungmenshanaspis ( P'an et al., 1975) is referred to as the
Huananaspididae by long and narrow rostral process, laterally extending cornua,
and nearly rounded nasohypophysial opening. Other two genera of the
Huananaspididae are Huananaspis and Asiaspis. H. is distinguished from L. by its
laterally situated orbital opening. A. has its orbital openings at the dorsal side of
the shield, as in L., however, its orbital openings are extremely small.
In addition, A. is deficient of the lateral process of the lateral margin, which is
typical of Lungmenshanaspis. Sinoszechuanaspis had been assigned to the
Huananaspididae, and later was referred to Macrothyraspididae ( Pan, 1992)
because of its dorsal fenestra.

As to phylogenetic position of Lungmenshanaspis, there exist some
controversaries, which are mainly related with the explanations of the lateral
embayment of the lateral margin of the shield. L. was originally referred to as the
Huananaspididae by Pan er al. (1975). Pan (1984) subdivided the Galeaspida in-
to seven groups including huananaspids ( roughly equivalent of the Huanana-
spiformes) and lungmenshanaspids, and the latter was composed of
Lungmenshanaspis, Sinoszechuanaspis and Qingmenaspis. However, the background
of the classification was not given by Pan. Wang ( 1991) considered
Lungmenshanaspis and Qungmenaspis as the sister-group by the laterodorsal opening
of the cephalic shield, since the lateral embayment of L. was explained as the
laterodorsal opening, comparing to that of Qingmenaspis (Pan & Wang, 1981).
Pan (1992) maintained his primary opinion, i.e., L. was originally referred to as
the Huananaspididae. According to our new material, the lateral embayment is
still part of the lateral margin of the cephalic shield, excluding it from the possibili-
ty as the dorsolateral opening.
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L. yunnanensis sp. nov.
(Fig.3; PL 1, 2)

Holotype An incomplete cephalic shield, V9763.

Locality and horizon Bianginggou, Zhaotong, Yunnan, Lower Devonian,
Posongchong Formation,

Diagnosis Portion proper of the cephalic shield (excluding the rostral process
and cornua) relatively broad: naso-hypophysial opening rounded, far from orbital
openings; distance between the orbital openings large; lateral process arched, and
embayment of the lateral margin relatively short; inner cornu small, however obvi-
ous; ornametaion consisting of small tubercles; lateral margin of the shield, ante-
rior and posterior margins of cornu equipped with small spines.

Remarks The new species is assigned as Lungmenshanaspis by its dorsally
placed orbital openings, the obvious lateral process of the lateral margin of the
cephalic shield, which forms an embayment together with laterally extending
cornu. The largest difference between the type species Lungmenshanaspis kiangyou-
ensis ( Pan er al., 1975) and new species is on their ornamentations. L.
kiangyouensis has the scarcely distributed, large stellete tubercles, whereas L.
yunnanensis has the small, closely set tubercles, indicating the large difference of
the histological structure of the exoskeleton between these two species. The other
differences include: 1) the portion proper of the cephalic shield of the type species
is very narrow, whereas that of the new species is relatively broad; 2) the
naso-hypophysial opening of the type species is peach-shaped, close to the orbital
openings, whereas that of the new species is nearly rounded, far from the orbital
openings; 3) the distance between the orbital openings in the type species is very
small, whereas that in the new species is fairly large; 4) the lateral margin of the
shield, the anterior and posterior margins of cornu are equipped with small spines
in the new species; 5) relative to the type species, the embayment of the lateral
margin in the new species is short; 6) the new species bears the obvious inner
cornu, which is probably less developed in the type species.

Crossopterygii
Order Osteolepiformes Jarvik, 1942

osteolepid gen. et sp. indet.
(Fig.4. PL1. 3.4.5)

Material A complete fronto-ethmoidal shield, V10687; two incomplete lower
jaw, V10688.1, V10688.2.
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indet.
B =Fit A
c cornu 1
dem dorsal commisure HKEE
em embayment of lateral margin of cephalic shield J g M
fe.exa fenestra exonaria anterior RSB
f.pin pineal foramen MR
grp.so group of pores L
ic inner cornu M
i.o orbital notch AR B 1
ioc infraorbital canal ETHE
i.Pmx notch for premaxilla iletd=g 7 E
le main lateral-line canal EMLE
ltci-4 first to fourth lateral transverse canals E-EENNEE
mtc main transverse canal hEE
nhp.o naso-hypophysial opening 8 - F&fL
orb orbital opening REfL
pi pineal organ /373
plv.Id; verticle pit-line of infradentary 2 BTUHEEAMEK
plh.Md horizonal part of mandibular pitline TERM LR K5
p-mc preoperculo-mandibular sensory canal HHE S — THRET
pr.l lateral process of cephalic shield 3K HIf 5
proc preorbital corner AEE Rij 58
ptoc postorbital corner BEER
ro rostral process /B
soc supraorbital canal ELE
sp spinette /NI
v.mdc vestige of median dorsal canal hEERLERE

AR 1i%R8 (Explanations of Plate 1)

1. BUBE=# (Sangiaspis zhaotongensis) H (a cephalic shield), x3 V9762

2. ikl it (F#) (Lungmenshanaspis yunnanensis sp. nov.) kH (a cephalic shield). x2 V9763

3. B#E, BFKTE (Osteolepid gen. et sp. indet.) —SEAIB— M H (a complete fronto-ethmoidal
shield) x5 V10687

4. B8 A, BAAE (Osteolepid gen. et sp. indet.) —FEEHTH (an incomplete lower jaw ), X 5
V10688.1

5. At H, BRAKT (Osteolepid gen. et sp. indet.) —FEBM FM (an incomplete lower jaw), x5
V10688.2
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