UL B4 HEHE Y ¥R pp. 253 — 268

1996 4 10 H VERTEBRATA PAL AsiaTicA figs.1— 4, pl. 1

K il 5 Rl — S B 5 7 S S R 5
K B OIRW

(PEMFRSFEIM S ARTRA dE50 100044)

WE BRTRE-ABFRELLTREAGHRFEWATBN - RKBARLA, T8
3 B4 4= W £ ( Holopetalichthys longhuaensis gen. et sp. nov.). MFRHSHEF Fa X
MUBERALBARBRFROARAL, EEHANKBALHBHEHEE, BdWK
RO FH LB IAN, RFAAERTEHE, MABGHMNEEILTERE™
. ABANRESERER, ERELHE, LHEXSANTAREKETNE A

X@in g, TRAS%, KBaH, HEsiymEy
hEEA#ES Q915862, Q915.1

— 5 &

K 8 # FH Macropetalichthyidae) b7 B9 5 4 & BLBR F 1t 35 55 Bk #H( Norwood & Owen,
1846; Stensio, 1925 Broili, 1929). Woodward(1941) 5 55 8 A il I 44 b 5 57 1 #E I8 1 /B
* (Notopetalichthys) N\ T KIBBARHERE KRG Z SMO B KRB, T E K6 B4 1B
RETE/ILHE(1975), MAFTES T P4 6 B ( Sinopetalichthys) . G, TEBAHITH
EREXERTEKBATAB(Young, 1978, 1985 MIL. EL, 1978 XA,
1981 E+#. WX, 1988), BRAT MHEBA(MN Lunaspis, Wijdeaspis), XA HLIX ¥
JERE( I Sinopetalichthys, Shearsbyaspis) , 13532 BB A F) I 0 4675 2 B B 49 O3 40 R o 20
AKX, HREEFREERE G H KEH D& PN Quasipetalichthyidae, X1 ¥, 1973;
WL, 1987 Liu, 1991) FIE KW T & ( Diandongpetalichthys, ¥%&I1L. T L&, 1978
Zhu, 1991), JEMEAREZHIEHRE, FANNA R FESSTEN P HARLE
. B, R RHROR RN AH SR B THIT KR AR R 5L,

AR — PR BARAA R B T L T RS G R e 4T
Bgbah, ERENZ FY KRR AEA(Zhy, in press) FLE 85 K H R, iEEHR
ERFRAE LB OH) MRS, LR GR I, %4 RN 21
FHRESN YL £ 38 2 7 .2 Eugaleaspls xujiachongensis( X1 E¥§, 1975), Sanchaspis magale
tostrata (¥EIL, E1:%. 1981), Prerogonaspis yuhaii (R, 1992), Gantarostraspis geni (%
B, 1994) A5 B 428 Srelepis yunnanensis (X E¥g, 1979 HiHZES, 1985), LA
WALHR A Zosterophyllum yunnanicum, Drepanophycus spinaeformis % (77 W 3R, 1985),

WoR HHE: 1995-05-15
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AR R AT LB B R2S, SEF B AR, BT (1994) B 1R iF40
18, AN M Pragian ¥ £ % Emsian i,

LR GH R

BRETHN Placodermi M Coy. 1848
MRS B Petalichthyida Jaekel. 1911
K& Fl Macropetalichthyidae Eastman, 1898
2WMEE (¥/8) Holgpetalichthys gen. nov.

BEF vk oM (FE . F1F) Holopetalichthys longhuaensis gen. et sp. nov.

BIE MAMRDRRMMIE, U SR M, Z2oRmURIER . BMa
WG, S a e O T R, E RBE R S EMARES.

Balsk Holo—(Gr) “ 4V petalichthys (Gr.) B XMW", BPAGRLUABEEL
SIAZIET 51, BMNEEEEXACRIUNRREE, a5 TImAaRMELR
M,

T4 ME (FE. ) Holopetalichthys Ionghuaensis gen. et sp. nov.
(AL BRI )

FRE BB,

EBRA (PRI ARA(PER SR S F RS 5 AR R iR 5
V9765).

etk WAL BamEbiET e,

SRS il EEL, RRPATTE, SR H S Emsian #].

iR A AGE—EREREE. AHREMBUP M ~ird, SURER. st
b, BREZBIAFBENEMS, BHEKGEY THTHRNER SLRE, Sng
b, BREERSR.

R K 3. 7om, mKRE 29em. KEHHN 128, FECHM AKRAAES, MmmH
B K 0] LB 25cm, W Macropetalichthys rapheidolabis (Denison, 1978), /IN& 3l Ellopetalichthys
(Drvig, 1957). Shearshyaspis (Young, 1985) 4 Scm Zi K. WLRIEN, BELRAEH
R A 2R P i /NI R 5 A f( Zhu, 1991) 4815,

ERMAZER, WHBFNRIRIESE,. BB Shearsbyaspis(Young, 1985), Lunaspis
(Gross, 1961), Notopetalichthys (Orvig, 1957) 80T, SR BTG R . N 9] ) 72 HE
LR A — A, RRAL N FRTHATR Z M), W% (om. B DERMET. 5
Lunaspis "B IE AT, BBIRSRINM. Shearsbyaspis Fl Notopetalichthys Fi TR B J5 %
KA R,

BEfLCorb, ¥ 1) (RAEESHF, MARTOH BB, X2 NBEMABIR) — A EEEAE. T8
REFLAE TR, K2y 6mm, HAiTRH BRI 16%. fEREEFLZE], W5l R
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pmc

lcm

B hefeeRa(FE, HHfh) BT (v9Tes) £i#(A) 5EEE(B), 8
Fig. 1 The sketch (A) and reconstruction (B) of the skull roof of Holopetalichthys longhuaerisis
gen. et sp. nov. (V9765) in dorsal view
ife, BET &4 infraorbital sensory canali 1c, FM4E4F main lateral line canali Nu,
F A nuchal plates om, FKT7% obstantic margin; orb, FEFL orbital openings Pi, ¥R 5 pineal plate:
pi, AR FL pineal opening pme, B HE postmarginal sensory canal p.pin, ¥AEYL pineal pit
ppl, JilM4 posterior pitlines Pro, BERTH preorbital plates rec. Pro, FEFT[Y] preorbital recess:
Ro, ¥k rostral plate: soc, HE L/RH4F supraorbital sensory canal

(p- pin, B 1) BPIRECULAL BB B B A BB s ) . MASRBTBCN, AN T HE AL B9 A B 75
KR DY Shearsbyaspis. Lunaspis SR, WLk, AR 5 448 RYT 2 Al B
B TR, ARGHE-MRENE VIEMMK. AN, 72 fLAY % 7 T
AH—/NEI G, AR M A8 A R W KRR b, W0 Shearsbyaspis (Young,
1985). :
MR A R IR AR, ATUUHHAMEY A (Ro, B D SMBRA (P, B 1).
HEA R HBREBRRERRIERBIKE ., WH SHEAE, BIFEMGERH. X
MBI Y SRR X R KB AR IR LT Shearsbyaspis (Young, 1985). W A A
MEA, BisEN. WERRERTE, BEHARRR. ERRFZE, WM 3/
RS (Nu, B 1), STERLU0 RS, BEERAE. '

B AR AL, MERAGBF AR(Zha, 191), ERPaRKG, EELE
RAEEME ML S HE RO, EFSEESE L, WMacropetalichthys.
Sinopetalichthys, & A H.53F, W0 Lunaspis, #BMG M (ppl, B 1) 1 F &5



256 I B B = M

W, SRABLSOATE R G, ﬁlﬂa%ﬂﬁ%ﬁﬁ%#ﬂﬁiﬂﬂﬂﬁt& FEHERRA X
. EMEWE PR TRREE, SAFEP TR RE, AN HRE ER
BB (soc, B D)MGEMERBEHABERTEE, KU Lunaspis.

= E® S5

1. 5SEFERENFHSALLE

FIFE—AEEXNURART ARARN— KR ARLAETRANES FH5,
FHEN TR A H B — D HH Kt A B Tianchiidae) . BTS2 W& KA LA LIE)E M
KWEPRIEMN, SHFAPOMTERGEES. ARZAEEETLRANMTETC
EREHRIEL, XRARAPBN—RERHIEL.

2. SHESNTERENLEER

HELSEFBEENNMEEREERERE, WH S5H0E R 55420 5 56 05 IE 3T 5.
ARRTET 10 R0 58 B A REFLD SR R AN A Liw, 1991), 771 42 38 #8 f) BE 7L ©° 3 A5 160
B s,

3. EXmERIARKIEER

ERRARRART. 2EWA5 Shearsbyaspis (Young, 1985) B, THIREH
% Macropetalichthys, Xinanpetalichthys, Wijdeaspis 538, WA SHEF RSB —1 &
F . B R Lunaspis, Notopetalichthys, Sinopetalichthys BRFE, W) F S5HAE K HE BT - 7
I, (HARYESMEBEILE, 2MM S Shearsbyaspis Z 18] KM UL (W) 1 545 3 5 B,
TESBAEMKERN ) B FRBAaRHHEIE. ZSERME T TE08 AR (Liu, 1991),
W5 Shearshyaspis Z. BRI X M EBEL L., Bk, LBARLHTRESR, W
Shearsbyaspis WS & % Lunaspis, Sinopetalichthys FRRETE RPVCIRIGE, 28N R L
RS RES. KR, £BEaNEMERRPREMW, FHELPOMTEREE
&, Wi Shearsbyaspis 5 MR W LRI, S B LA O T B K BTE 3.

4. SWMERGEBONSHR

MEAIEANFR, KREBEA TR, BN SEmaR, ERRH AR
metERERTATHE. R, M¥TARGHXEEZ HHELXRNITHE, &SNk
MREEELEN B, MAETREEAFTHNFR, XBIRE FHOHEHR
Wl EhrLE, BB XENTERTEARERALBRELTRRARTIN. &
B XRGFENT PR, FANY TEARBEHRR MR, Bl 55X R AR
- WHESEEED, 4 X AT R AR S SR A M AR . AR, A

D RE, 19 Zpidh e @t RRA IR A XM REMR(ELE/R ).
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EREM IR T 5 He N EREEAESE,

HTHERRER PSS RE L X RN SEHAFR, AXHRENSE
(B2)NRE—IVEER. SHFEEREANIEL XETXARGRABREEN—
HBAIE(Zha, 191). H—FKTTRER B AE R M O FF W EERT M B, WL T Shearsbyaspis,
Lunaspis, Wijdeaspis (Young, 1985) A XM %, fEMERMVTH, SUEARMERET
BN KBERS KR, BTHERRARMMERIE. ARER P, WA TR
FEM&HEHPXREN, SHERPOATEREER, ZFEEDERBTEE
F—RKmA AP RS, HAEKRFIIRERI)G ML N PR A A HAE, B
SPRBELLE, WA SHRREM, HFEeoRmE K ER X TRBEaNmEREE

S_Cﬁ: Sinopetalichthys SC
SC+EG F Notopetalichthys EG
EG I Lunaspis EU+EG+SC
b Shearsbyaspis EG
EUEEG EU+SIEG+SC| Wijdeaspis EU+SI+EG
H Xinanpetalichthys SC
EU + EG+SC E(E’J EU Macropetalichthys EU
B EU J Ellopetalichthys EU
SC U I Epipetalichthys EU
A - Holopetalichthys SC

Other petalichthyids ~ SC

B2 KmasirE, UEAKRERETALNHEMH(KEREREEYHES)
BIE: 4 AGBTAR)— BT 48R E AL, PRI LM, BOKMER)
BT Y R A RESL; C— J5 MM 1A R ECTHELRT I, SR FAL O T B R0,
D — ¥ U TE Notopetalichthys FHREE) ; E— W SRA R, WRBER )78 b o,
F—EfLBEE Mm%, EfSHIETFRER; G—Yh S5HRA RS, H—Y — R gREM,
I— T LT GAmME; J— IE LREE 55 MR E S Shopetalichihys HFATHEL)
Fig. 2 The cladogram of the Macropetalichthyidae, and phylogenetic biogeographic (Hennigian dispersal)
analyses of ancestral distribution of macropetalichthyids and petalichthyids
Synapomorphies: Node A (Petalichthyida) — petalichthyid pattern of sensory canal system, longjtudinal
_glenoid fossa; Node B (Macropetalichthyidae) — enclosed orbits in skull roof Node C—posterior pitline
projecting horizontally or anteriorly, ossification center of nuchal plate in anterior half of the plate; Node
D —dermal bones omamented with ridges(reversal in Notopetalichthys); Node E-—-rostral and pineal
plates separated, preorbital plates of both sides contacting in midlines Node F—orbital opening
relatively far away from the margin of skull roof, suborbital portion of postorbital plate fairly broad; Node
G —rostral and pineal plates fused into a rostropineal plate; Node H —anterior margin of rostro — pineal
plate concave: Node [—obstantic margin of skull roof facing laterally: Node J—supraorbital sensory canals
and posterior pit—lines confluent (parallelism in Sinopetalichthys)
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fE. Hit, BHEINERORRFRIARE, SHRRRERMBARRE . FEHH
S MR W 22 VR s AT, 3R B AL O AT R RTE SR,

Fremfh 2 MO KA R H— B K D Z, RERANEET TR, F— K0 %
VA Shearsbyaspis. Lunaspis B3, HIETEHSURAREE . HESHES. Notopetalichthys
BARABREZEEL, HENYA SWERTE, PMER bk, EABIEE 5
TR NG SFFEL 5 Snopetalichthys #H3T, HIG, WIBRAEEE, ¥ Notopetalichthys V&
1 Sinopetalichthys R R EE( & 2) . B— K2 X LL Macropetalichthys, Wijdeaspis 7143,
TR SHE T E BAR—SE K.

P9, RIREARH 5 sh i B

1. PHEREFHYINEX R

Young (1981) #54 i 5 s R 3RAUE S, $248 7 RLUR 2 33 (8] A e 5h B X
R, EfREMER(EHPEX), KRNLAX(SE L AEE - tlalX), K4
H¥— Zpfa K, GRFEERILE), FEAEXUFEEX)MELX(ESAaEK).,
Her, ARXE-PMR/NMNIERSIMBEX R, FASRREL FHBEFERLE, A
25 A K (A A T AR B9 — #B4> (Young, 1990, 1993), BAEX XN “E LK
Bi”, SR HIX, SR X RRTE R R X(Young, 1986). L, A RHH
HERSIYE s, EEANNERME KK R LR,

B ERHA X RSN, FEPl A AR, A HEsh Y (b A Al s SR TR A 0 B S
X, ANRAXMERA, HBA-%085T, WEHH 9. FHELe, #— %t
BROEBEREEM), FHBENER AR, mE bt X F 8 R A5
B, Huw R R A Tenizolepis, Stegolepis (Malinovskaya, 1973, 1989) LH1Ep iR 7 R H 2
o B W B 8. Hunanolepis) . 1108 #i( Jiangxilepis) 4 RT3 2% X R ( Young, 1993: Zhu. in
press), FERXF NN EIHEX 2 EWKR, AXLAXL TFREX SRR ELHK .2
[, ESMREER L SXFAXEAHE L Young, 1993). #EARK R EIHHE s iL
ARIEREVFABERARRN, SFEEPEK AR, UK -BHRE a0k
BA (XIBTEE, 1993 FRIME, Rid). SsaXMmRmns, ERRS5ERE T
RIEH—B. &P AL ITRE N RS G, HAEBEARMNEZB A /A%
BASEERE - EEIYX R, P AR AEEEESEIMKR. ik
RPEEERMZX P, TR T, PIIHE#E L X (Chilienshan Region; Yang et
al., 1981 P an, 19D B EC —fE IR (FESE R, 1988), %X AFmAHTIER
Ao SRR, WEERMPSEERE. X—AEA FEFEEHWS. FHilt, TEH
T, I E T TE ) BT & B RS HES k4T R 1L %, 1980, 1987) Bh# A 2L 2¢
# S IEAR LAY IC K (Rrtchie er al. 1992: Young. 1993}, F} T-45/R4Er 54 fE ik
HAHT B R (Ritchie ef al.. 1992, & 36B). EFrt, VLML T A [ 48 o 6 o iy
EMTETHE R WR M — R A G B0 2 MM FE b (B ILE, 1987), HA 5%
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JEARHe s A B RS I (Li e al., 1985), B, 10 76:E B 5 H 3R o btk
I—35r, AU R e S AR —

2. KIBGRSHSERF D

Kb AR A RBEAEENYN KX ZPERE LM (E 2), BN
TRt A9 Pragian #1586 V8 & it Frasnian #. MXIW 5, F TR R RaRH &%
#, tHENE;, F-BREHRE=AE, MENRERRKX,

I St A it 38 R = A R B EEIR(Wiley, 1981): BE AL A9y 31 B 57 (Wallace,
1876; Matthew, 1915 Darlington, 1957), %% K & 4493 % (Hennig, 1966; Brundin,
1966; Nelson, 1969) #1112 721k 4 #) #1 38 % ( Croizat, 1964: Nelson, 1974 Rosen, 1978,
197% Planick & Nelson, 1978; Nelson & Planick, 1981). Hij i~k LR TE &L 8 4
SRR, PR Y I PR A R T L 15 ( Patterson, 1981), & #S7 fE #UE
EESHEM L, By BIERSEs AN M EEREN S, HEERMERRZLEH
BEHE. XA b, REAEAEY R 2T AH %, EEA - DUHEH KRR R
W, B mE MR, B, SRRy BrEEURE R G EY I R EN.
AEFIN, BEPOST B SHEEENRR(EEY) DL, AW, ErEY
AR R, KR BEEUIR A B Young, 1984), {UXHE T EATZ LR,
AEREEEH, e —demES A B KRR, NEARFAELNT BHE E
AR, PIPHEAZY, DEREEMEXRAAEMENAOEMESR, HEEER
Hepp—fp, R, ROTEIHFAREHRBE MU RER AN ARSI, K
Ak, Pl GBI MR- R, ENEAMES, AL, 7
BT LA B R bl T R A e B U T MR, B L E XA G
REHFE, DINEEE Ao A s 387 SRR O R A b 382 ( Young, 1984),

KT #5670 i (ancestral distribution), 348 & B 4 ) 3 4% 4 5 B 50 SR A 11
(Patterson, 1981). &, R4 )5 # 770 (descendant distribution) 52 & A E &, MK
SN, HIK, BRERHEM N2 ES, ESNHMMEELS A, TUEL, XB
MES AR L LR F. BARIOEaR, WRAHEIHN S AR
BESCH B T AR ERREAT LG, RITTUBE FENGR(E 2. BEAEE
Brsem, mRMarmseLTES R, s AEEEKX, BREXHMANXLH
K. R#EAEENER A Rt KB 4K, A KERX M — 3 E 22 2 i 08 2
Frasnian #i( %] 3).

3. KE&RKREES s

MBS T EEEE @ X 2 2 (area cadogram) K #1455 L& X MM B
RFR, HEESGE ARG HUC . Bal, ERES Y%, 4
Wb XM X R EEARMI S, S —F 24105 7% ( Component Analysiss Nelson &
Platnick, 1981; Humpries & Parenti, 1986). % H {77 —SLEups, FEFER DM AR
(consensus techniques) K7 Ay ta ekt HIEN HE A, BiFEEANA iR ERLT
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3 MPEXRNERMWEYTAE
KBABERBZANARERTXARER 2 ARaR, SBRaNTERRTEZH
M RFEKE X ZIK Zhu(1991)
Fig. 3 Chrono —stratigraphic distribution of petalichthyids
The phylogenetic relationship within the Macropetalichthyidae is based on Fig. 2, and the phylogenetic
relationship among the Macropetalichthyidae, Quasipetalichthyidac and
Diandongpetalichthys is after Zhu(1991)

— B R R A RIRR SRR E R (Wiley, 1988). 55— Fh 8 #k by #iv (K & £ 3 ( Brooks
Parsimony Analysiss Brooks, 1981, 1985). E@MEBVHX x HITERRREBRRA LM
KAXE, X—rksR THIT T RNRE, RER KB R NERRAKN X—
Big., AXEANARARNRERT AL, {85 R 28R I8 8 42 W 10 H #
HYHBXR(KEX, KANEHRX, EHXMABRTRX)ZEKLER.

F1 KESHNIRAEEX x e B-J KRE2PHES
Table 1 Areaxtaxon matrix for ten genera of the Macropetalichthyidae
Abbreviations: B—J represent the nodes in Fig. 23 EG, East Gondwana; El, Ellopetalichthyss Ep,
Epipetalichthys: EU, Euramerica: Ho, Holopetalichthys: Lu, Lunaspiss Ma, Macropetalichthyss No,
Notopetalichthys; SC, South China; Sh, Shearsbyaspis: SI, Siberias Si, Sinopetalichthys Wi, Wijdeaspis
Xi, Xinanpetalichthys

Si[No| Lu|Sh|Wi|Xi |[Ma] Bl [Ep |Ho| BIC[D[E[F[G|H]I]]
BKEKX(EU) 0o 101 Tl 11 [0 T[T [T |1]o]T1|i[ti]1
EREX(SC) T[0T [0 [0 [T [0]o0o [T [i{T {111 lT][1]0[0
FRABX(EG) o1 1|1 [T ]0]o]o oo it ]I [fjT]t]1]0[0
FEIOFIE X( SI) 0joJoJol1]o]ololo o|i|t]ofolo[Ti][1]0]0




4% KOBE KRG R RS P LB 261
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East Gondwana

IR R 7 S (E 2) L RX s6 Kl [ #RE#®K
B, BB x ZooHEME(ERD. 89 South China
HE, BB — B Ak X 5 R
4. HEEY, FRLCHE, EExEsE | L B
REAXFEREINHRR., X—FL5HE o
PIRCIBRT 2, B RS A o P
PR ) 45 B (Young, 1987, 1988 )
Ritchie er al., 1992) BWI&#. MHh, BIEX o mﬁﬁ{ffg RenRRAnL
WX ZE, RATPMAEERERARMEPE  Figd4 Most parsimonious area —cladogram
BERR Wijdeaspis. based on the data in Table 1

., & if

1. AR T BRA KR AR —FEFF— JeE2 M Holopetalichthys longhua —
ensis gen. et sp. nov.),

2. PHEGFPHRERSBAREFRHVABANL, BH5HKWMRE LR
3t
3. BEH LY BT, BRAERETEE, MARARKHLILER
W, AHRREHEERHKX, REXMARNTAX.

4. SHAMERTAIARHENT TREMUEM B, SRER, £REL
B, EBHXSAXLARARENNEKER,

it oREE LUTHCH, HRBEHRER. KALREREER. FEELERR
it

2 % X K

E4%, W%, 1988 PG4t B Macropetalichthyidae) (L 7 6 K . A HESH £, 26(1).73—75

EHW, EAE, K (RGP REEEAREHA RGP EERSRAMIA RAXE. & A G B R
R deat: BEdREE

FER, LEEA, TEA%, 1985 ZEEEHChERT —FRAMBESEEY. BRI ZEHARDRE

XEH, 1973, JIERZLHSEEHNOBALE. SHESHPTEAL 1Q: 12143

XIER, 1975 NEPRAHEHE. HEHEHWETEAL, 3@ 2523

NERE, 1979 BARRRAMIRALA SHEEDPHEAL 7012334

Xe g, 1981 AHALATERENEHR PEHEE, 260974

Xt i, 1993, FhAE R fA( Sinacanthus) (6 A B E R . RHE B 38Q21): 1977 —1978

KEL 1992 CHGRGEAPHE— REHBFEERERERR. HHEIYFER 00160 —184

K, TRE, WHRR, 19 ZEmBERUA SRE AL SYAE REXEYRRE. HEHESDY
¥, 32(D:1—20
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K, EhES, 1988 pEMET. PEHERBRER. LR HEHR, 348
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298—333
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A NEW MACROPETALICHTHYID FROM CHINA, WITH SPECIAL
REFERENCE TO THE HISTORICAL ZOOGEOGRAPHY OF THE
MACROPETALICHTHYIDAE (PLACODERMI)

ZHU Min  WANG Junqing
' (Institute of Vertehrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)
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geography

Summary

It has been recognized that South China is one of important distribution areas of the
Macropetalichthyidae. Since close relatives of the Macropetalichthyidae were exclusively dis-
covered in the Middle Paleozoic strata of South China and Ningxia, the study of early
macropetalichthyids from China is key to the research on the origin and evolution of the
Macropetalichthyidae. In the present paper, a new genus and species of the
Macropetalichthyidae, Holopetalichthys longhuaensis, is described from the Early Devonian
of Longhua Hill, Qujing, Yunnan. The ﬁsh—bwring bed lies in the top of the
Xujiachong Formation, overlain by the Chuandong Formation. Zhu et al.( 1994) suggested
that the age of the Xujiachong Formation was Late Pragian to Early Emsian.

Subclass Placodermi M Coy, 1848
Order Petalichthyida Jaekel, 1911
Family Macropetalichthyidae Eastman, 1898
Genus Holopetalichthys gen. nov.

Type species Holopetalichthys longhuaensis gen. et sp. nov.

Diagnosis Small —sized macropetalichthyid. Rostral and pineal plates in contact, com-
pletely separating the preorbital plates. Posterior pit—lines extending posteriorly to the
mid —line, and ossification center of the nuchal plate situated at the posterior half of the
plate. Supiaorbital sensory canal not converging with the posterior pit—lines.

Etymology Holo—( Gr.) whole, entire, complete; — petalichthys(Gr.), often used in the
generic names of the Petalichthyida. Holopetalichthys implies that the taxon of interest is a
typical macropetalichthyid, contrary to the Quasipetalichthyidae and Diandongperali-
chthys.
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Holopetalichthys longhuaensis sp. nov.
(Fig. s PL. T)

Diagnosis As in the genus.

Holotype A complete skull—rocf (IVPP cat. no. V9765).

Etymology Named after “ Longhua Hill”, the fossil locality.

Locality and horizon Longhua Hill, Qujing, Yunnan; Top of the Xujiachong Forma-
tion, Early Emsian.

Description The skull —roof is somewhat distorted. Part of the left side twists down-
wards; and is visible only in lateral view (pl. I, 1). In addition, the dermal bones are
eroded to some extent. However, some structures of the visceral side of the exoskeleton,
such as the pineal pit and sensory canal system, can be detected by this kind of erosion.

“The length of the skull —roof is 3.7cm in mid —line, and its maximum width is 2.9cm.
The ratio between the length and width is about 1.28. Among available
macropetalichthyids, the longest skull--roof exceeds 25cm in length, such as
Macropetalichthys rapheidolabis (Denison, 1978). The small forms like Ellopetalichthys
@rvig, 1957) and Shearsbyaspis (Young, 1985) are about 5cm in length. Thus,
Holopetalichthys is the smallest macropetalichthyid so far known, near to Diandongpetali-
chthys (Zhu, 1991) in size. .

As regard to the overall shape of the skull —roof, Holopetalichthys is suggestive of
Shearsbyaspis (Young, 1985), Lunaspis (Gross, 1961) and Notopetalichthys @rvig, 1957). The
anterfor margin of the skull—roof is convex. The lateral margin has a shallow embayment,
which is anterolateral to the orbital opening. The skull —roof gets its maximum width at
the level of the anterior corner of obstantic margin, which faces posterolaterally. In
contrast to the convex posterior margin of the skull—roof in Lunaspis, that in
Holopetalichthys is more or less concave. The posterior margin of the skull —roof in
Shearsbyaspis and Notopetalichthys is not preserved.

The orbital opening is well preserved, and completely enclosed by the skull —roof. The
orbital opening is relatively large, about émm in length which is about 16% of the total
length of the skull—roof. The internal mould of the pineal pit is visible between the
orbital openings. The pineal pit is fairly large, and its position relatively to the orbital
opening is same as Shearshyaspis and Lunaspis among the Macropetalichthyidae. Along the
mid —line, the skull —roof extends more or less downwards in front of the pineal opening.
There is a very narrow, inverse V—shaped depression in the hindmost part of the
skull —roof. Moreover, the skull—roof has a small depression closely in front of the
orbital opening. The similar depression was suggested to exist commonly in the
Macropetalichthyidae, such as Shearsbyaspis (Young, 1985).

Most of sutures between the skull bones are unclear, and only the rostral and pineal
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bones can be delimited. The other bones are restored based on the pattern of the sensory
canal system. The rostral and pineal plates are in contact, and completely separate the
preorbital plates. Among the Macropetalichthyidae, this kind of relationship between the
rostral and pineal plates is also found in Shearsbyaspis. The rostral plate is relatively short.
and its anterior margin is convex. The pineal plate is rectangular in shape, and has a
pineal pit on its visceral side- Behind the pineal plate, the plate forming the middle row
of the skull—roof should be the nuchal plate, which is very long. The ormamentation of
the skull ~roof is composed of discrete tubercles.

The sensory canal system in Holopetalichthys is of typical petalichthyid pattern (Zhu.
1991). Among petalichthyids, the supraorbital canals and posterior pit—lines extends to the
ossification center of the nuchal plate- They either converge together, as in
Macropetalichthys and Sinopetalichthys, or still separate from each other, as in Lunaspis.
The posterior pit—lines proceed posteriorly to the mid —line, and the ossification center of
the nuchal plate lies in the posterior half of the plate. This makes a remarkable contrast
with the other macropetalichthyids, in which the posterior pit—lines proceed horizontally
or anteriorly to the mid —line, and the ossification center of the nuchal plate lies in the an-
terior half of the plate. In addition, the supraorbital canals and posterior pit—lines of the
new species do not converge together, similar to Lunaspis.

Remarks Holopetalichthys can be assigned to the Petalichthyida by its sensory canal
system of ‘the skull—roof It differs from Quasipetalichthys, Eurycaraspis, Diandongpe
talichthys and Neopetalichthys by its dorsally situated orbital openings, which is one of the
most important synapomorphies of the Macropetalichthyidae. Among the Macrope-
talichthyidae. Holopetqlichthys is most suggestive of Shearsbyaspis (Young, 1985). They are
neither like Macropetalichthys, Xinanpetalichthys and  Wijdeaspis, which have fused
rostropineal plate. nor like Lunaspis, Notopetalichthys and Sinopetalichthys, which have the
rostral and pineal plates separated by the preorbital plates. By outgroup comparison, the
similarity between Holopetalichthys and Shearsbyaspis (rostral and pineal plates in contact.
separating preorbital plates) is symplesiomorphy of the Macropetalichthyidae. This cha-
racter is also found in the Quasipetalichthyidae ( Liu, 1991). Shearsbyaspis differs from
Holopetalichthys by its omamentation with low concentric or radiating ridges, and the path
of posterior pit—lines. In Shearsbyaspis, the posterior pit—lines proceed anteriorly to the
mid —line. and the Jssification center of the nuchal plate lies in the anteror half of the
plate, whereas in Holopetalichthys the posterior pit—lines extend posteriorly to the
mid —line, and the ossification center of the nuchal plate lies in the posterior half of the plate.

Discussion

1. Preliminary study of the phylogenetic position of Holgpetalichthys
In the present paper, the cladogram of the Macropetalichthyidae is proposed. That
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the skull —roof encloses the orbital openings is the most important synapomorphy of the
Macropetalichthyidae (Zhu, 1991). Another possible synapomorphy is the preorbital recess
of the skull —roof, which is found in Skearsbyaspis. Lunaspis, Wijdeaspis(Young, 1985) and
'Holopetalichthys. In the character analysis, the Quasipetalichthyidae and Diandongpetalichthys
are used as the outgroups to determine the polarty of character. In Holopetalichthys. the
posterior pit—lines extend posteriorly to the mid —line, and the ossification center of the
nuchal plate lies in the posterior half of the plate. This feature is also found in a group
of petalichthyids, represented by Diandongpetalichthys, whose growth —series study indicates
that the posterior pit—line extending posteriorly to the mid—line is plesiomorphic. In
Holopetalichthys, the rostral and pineal plates are in contact, and completely separate the
preorbital plates. By outgroup comparison, this character is also plesiomorphic to the
Macropetalichthyidae. Therefore, we consider that Holopetalichthys is the most primitive
macropetalichthyid, and forms the sister group of the other macropetalichthyids. In the lat-
ter, the posterior pit—lines proceed horizontally or anteriorly to the mid—line, and
the ossification center of the nuchal plate lies in the anterior half of the plate.

Two evolutionary branches can be identified among the macropetalichthyids exoep.t
Holoperalichthys. The first branch is represented by Shearsbyaspis and Lunaspis, whose
dermal bone is ornamented with low concentric or radiating ridges. In this branch, the ex-
ception is Notopetalichthys which is deficient of this kind of ornamentation. However, it is
most suggestive of Sinopetalichthys by other synapomorphies, such as the rostral and pineal
plates separated by the preorbital plates, the orbital opening relatively far from the lateral
margin of the skull — roof. On the basis of the principle of parsimony, Notopetalichthys is regarded
as the sister group of Sinopetalichthys. Another branch is exemplified by Macropetalichthys
and Wijdeaspis- whose rostral and pineal plates are fused into a rostro—pineal plate..
2. Early Vertebrate Faunal Provinces in the Middle Paleozoic '

Five vertebrate faunal provinces (South China, East Gondwana, Euramerica, Siberia.
and Tuva) were proposed by Young (1981) based on the Devonian Early Vertebrates.
Tuva is a small province, and shown as part of Siberia block on most Devonian
reconstruction (Young. 1990, 1993). Therefore, while we discuss the biogeography of Early
Vertebrates in the Middle Paleozoic, the elementary problem is the interrelationship among
the former four provinces. _

During the Middie Paleozoic, apart from these five provinces, other paleogeographic
units bearing Early Vertebrates include Kazakhstan, West Gondwana and Tarim. There are
some units, such as Turkey, Iran, Arabia, Shan—Thai Terrain ( including West Yunnan
of ‘China) attaching on the north margin of the Gondwana Continent during this penod.
Kazakhstan yields mainly antiarchs with respect to Early Vertebrates. Its endemic genera,
such as Tenizolepis and Stegolepis (Malinovskaya, 1973, 1989), have close affinity to
Hunanolepis and Jiangxilepis of South China (Young, 1993; Zhu, in press), indicating the



268 (2O A 7 B L U5

connection between these two provinces. West Gondwana lies between Euramerica and East
Gondwana, and has both Euramerica and East Gondwana aspects (Young, 1993). During
the-past decade, many Early Vertebrate fossils including acanthodians, galeaspids and
chondrichthyans were found in Tarim, China. As to the aspect of acanthodians, Tarim is
very consistent with South China, especially Lower Yangtze. Galeaspids are endemic to
South China Province. Their discoveries in Tarim indicate that Tarim and South China be
long to the same Early Vertebrate Province. The Devonian Early Vertebrates in North
China are doubtful. The Early Vertebrate fossils from Ningxia and Gansu of China
(Hexizoulang Terrane) have been considered by some authors as the representatives of Early
Vertebrates in North China, and used as evidence of the connection between South China and
North China during Middle Devonian (Ritchie ef al., 1993; Young, 1993). In fact, Hexizoulang
Terrane is situated between the Sino — Korean Platform(North China block) and Kunlunshan —
Qinling Geosyncline, and has separate geological history to North China. Thus, we would
rather considered Hexizoulang Terrane as part of South China rather than as part of North China.
3. Hennigian dispersal analysis of the Macropetalichthyidae

The Macropetalichthyidae distributed in Euramerica, Siberia, East Gondwana and
South China, four large Early Vertebrate Provinces during the Middle Paleozoic. Based on
the Hennigian dispersal analysis (Patterson, 1981), we can have following conclusions. The
Petalichthyida originated in South China. The ancestor of the Macropetalichthyidae is al-
most cosmopolitan, and is distributed in South China, Euramerica and East Gondwana.
Most of the Macropetalichthyidae had become extinct by the end of Early Devonian, and
only one branch lasted to the Frasnian in Euramerica.
4. Vicariance analysis of the Macropetalichthyidae

In our view, the Hennigian dispersal analysis and variance analysis complement each
other. Each of thém has its emphasis. The dispersal analysis is helpful to determine the ori-
gin center of the group, whereas the vicariance analysis lies stress on the distnibution pat-
tern, i. e., the relationship among endemic areas. In the present study, the area x taxon ma-
trix of the Macropetalichthyidae (Table 1) is first constructed after the cladogram of the
group and their distributions. Then, Brooks Parsimony analysis is used to obtain the most
parsimonious area cladogram (Fig.4). This area cladogram reflects that South China and
East Gondwana had close connection during the Devonian. This result is consistent with
the oconclusions from paleobiogeographic studies of other groups {e. g. antiarchs,
brachiopods; Young, 1987, 1988; Ritchie et al., 1992).

BAE 1 35AA( Explanations of plate 1 )
oA (FE. Efh) Holopetalichthys longhuaensis gen. et sp. nov. V9765, ERIARA (Holotype), x3.3

1. MiTRE QU3 (lateral view of skull—roof): 2. fTREI ¥4 (dorsal view of skull —roof)
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