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ILEBPEXFTR
— R EBEPELRERFXR"

&

ChEM R HH DY 5EARTIER)
X@iA EETAR RRAX BERE ARALBEXA

B R K
AOERT RERBEETARMTRE: BARE (Nockelospis) MEMME (Prerogo-
naspis)o HAERMARZER ARY—MRRETLAA LB+ T, PE RS L REERE
MHEREEERXRRET TOFH.

AXHARANERRAREREBAEHEBEHX, 1987 )8, EEEERREZMIL T
el £ UNATB(RERERIDRHENERRDE T LA T BIFERA (Nocke-
laspis maeandrine) , (ERELMAR DHAR EEARXNERAE, BNHAKXKT—
MNEEPOE SR A G, 1991 5 H, dRgE eI ST ARHFRATE
HE M iR B V7 = v M X BT BN R, R8RSR A& (Prerogonaspis
yukaii sp. nov.), PFHEMABEREZEREGREMH, HTUERRPAARCELT
HRIAL (XEH, 1975, 1979a; BILAE L, 1978; FiEAKkE, 1985), RALGE

BITEMFAINARSE L ERXAR (phylogeny), EBHLFEMHERLLBREY ZiH—
TEAES. RAELBRANENLERETRE O EWHHEE (vicariance biogeogra-
phy) SHTROEM, AEHARREEHARN—IRE, HRIARTHERYS, 85t
B+ =fh, ANBRASKAGENEREE, BINX MRS, #E T —
FE AN XE, UERREEFARNARAELE X Ro

AR HHERRE I EREFECER S, KARSEFRBR, A EE
LR, T —HH LI,

—. b A it &

EHATH Galeaspida Tarlo, 1967
HZEP& B Eugaleaspiformes (Liu, 1965) Liu, 1980
#aB(#B) Nochelaspis gen. nov.

Bl nockeles (Gr.),v BEH, BEY; aspis (Gr.), EH,

1) EXBAMFESRITE.
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WAH Birska(GHEM) Nockelaspis maeandrine sp. nov.,

BEEH WMANEBRTAEKPFEA,BRTRARE, B NAERRE,
ErR, RinrEMBH AN AARNESTRARKE DS AIRKREE, GE0T
EFLATSEL A BEEF AR WR RS, = MBE s S AR KB REE,

kg HmEMNDEINARARY, SREHS, E5EERABRN=REREIE
o REZRGBEERE, L TRGWRRM FITE (X, 1986), X 55 B
EARH. SEZFARML. FEEFIHEFELBEHONA, N FENTEILGES ARG
KEFEANZER, TEEFARN=ZRAETHI G NEEBHEFITZESL S
HRG, EERRWEARFART, FESZHEFAREEE, BMZEPXBETF
(1) FE (V) WhTAARRE, TEEFAaRE (Y.) WhEFLEMERE, %
HYRIVEE; Q) FEBERLEWNA, HEELLZT, N. NANERHR, Y. 8
WHKRESE; Q) N. RANKRAEBN AR, Y. NAREERER BT (4)
N. NARBENTRAKE, MY NAREXTRAKE; G)N. LPEERAFRK, V. L
BRAT®.

ic —lcm
A1 Bsa(FEFRTRERE

Fig. 1 Dorsal shield of Nochelaspis maeandrine gen. et sp. nov.

<, f§ (cornu); dem, FELEAE . hiEE (dorsal commissure); ic, PJF. (inner cornu);

ifc, BT (infraorbital canal); ldc, f|35% (lateral dorsal canal); ltc,_,, 3 —Z58

=M#EE (first to third lateral transverse canals); mde, 1394 (median dorsal ca-

nal); md.o, h#§|, (median dorsal opening); orb, FEFL (orbital opening); pi, B
& (pineal organ); soc,, [SHE [ (posterior postorbital canal)
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B () Nochelaspis maeandrine sp. nov.
(A1 Bk 1-11)

VR maiandros (Gr.), 8%, 8, i, ZRZALEKDEERR.

ERREE V10106, —538H0k R HIME,

FHSEBE =rEMEEAL, REAN R BELAAT 8

RIEES FREME—R),

#Hid XERESHENMEBERNVEBEFAR, KPERKENYmENARY)E
127 23K, B KB 158.5 22K, W HELL 0.80,

RAREAYZE, BTXFRE=ARE 1), HHHESHE L. kFRY, B
BE T LL B (U RS R RS, (ER TE R FR R

AESNABLEELTWE Lc,ic)e AEMNK, KOF 25 2K, EABFEX PSR
MEREBENAE, BFRRAREL MR, AmEESl, MxmEFaRNARE
ZEANAHABROELMELHE, 1980), NAERLRE, 2EAH R, RinREHME
HAREN, X—HEABKNTEETER, 51T EEFEEENAREETA
AR, WHEZDBAMNKL. ZBH5NASEARLNTEN A" R BA”, ARSTH
ERARNNA, ENBENADRERLE (LTFEERS), ME LRBDERI
RN AT N EARERELHARNERAR (XESE, 1975)

HEAARRRERE(E 1,mdo; £ 1), MMKEATRT, fiAmWEM £ TR
AL, AILERBEZILAOASE —RRAE, N EEIRRE, RNRZAER, ML, L
Fr B ALAUR M R B, FLAVE S AR RIBBIEFLET R E L.

IEFLCE 1,0rb) SGMEETE, KRBT L HEML, H7F 10 X, BHAH 8 BXK,
WMRAAEEASHNA,EAET P LN BRRBN SRR, BALITE P RILEE Lo

EREFALZES 12 A%, FRAR LA R, /AR TR RXAALE ().
R2REBERAR -, FBORRERERET R,

MERERFRTF, ARBN BAEFET", /A LRAE LBIETE EERATEE, 7
BEXRENE, FELE (soc,) SHEE (md) 2ARNE. BELERERSRA
T, EMEAZERNESEE2RAE, RUPEERBCH T, AT TR, Bk
BThTlFLE, BER—UFH.

METERRETE (ifc) MUEE (ldo). ETEHRMESLTEALAMNTT, M
IEFLIE MG, ME SN EEE#E,

BITREERSESNMEE () F—PEE (dom)e ZXHMEEH, B
— RS B 0, IR T B, 38 RISE = QU U R0 5 U 05 SE Mo DUBR S FOR IRIR
SRR, PRENRSPEEER, BRPEKE, M ENEERE, CEEE M
BENMET. “

SN EERATE, A TRE—FERER, A —HoaEHRETTBE, BR
HATEI BN, ARBEE 5 MMEFL, FSNEFAMB TH FEANEN L. 8%
~EBEFAREGELAELR, 1980, B 2), FERTEEHEEAIMELo



172 & ¥ 3 ¥R 30 %

SR EREGRAR, FUNERRREER LT RTRA R Mfmash, M
FRHNERREBREX, ARAERETREERAR 8MEREE LRARNRG
#, XEFATUGR T REAT H AR, e 55 05 R NIEE /N

1 BRERSEIRFHRB(EL: 2X)

Table 1 measurement of Nochelaspis maeandrine (Holotype, in mm)

BAKE (maximum length of shield, distance from tip of inner cornu to rostral end) «eeeeeees

.............................................................................................................................. 127
BARE (maximum breadth of SRield) -oeeeererresriosierenrinemsiissisacsesenansen s e seeseans 158.5
dik (length of shield in mid=line) seeeeeersomriimreriiininssree st st iesnis 78
ER{A% (breadth between orbital openings)eeeecrreersrareuinarieiiniiiiiineiaiiiaesin s 33
IEFLAT /St (ratio between pre-orbital length and postorbital length in mid-line) «r-e-veeeens

................................................................................................................................. 1
thF 7L (length of median dorsal opening) «eereeessesermermcriniinnniini s 24.5
13575 (breadth of median dorsal apening) eeeeeesssersioriiiiiiiiiimie 2
LA =YK (length from anterior end of median dorsal opening to rostral end)......

.............................................................................................................................. 7.5
TELERELHESTAEK (length from posterior end to midpoint of posterior margin of

SRIELA) wrerrsereeresrmssesteressetiteteititia s s e e b e e b e e Rt L e bR ek ere et ehe e e ebe et eresna s nets 45
PIfIEIEE (breadth betwWeen INDET COTMUA) reeresrtererssessireminitiinitiitiitinti s st st eese s snesas 49
PIFEHEE (lenght of imer cornw) seerveiscverersiesssessmssnsssssnssens Beteetresteera et e e eetr et etesaeannens 55
E— MG K (length of first lateral transverse camnal) sreeerrveeriiiiinnenn, 11
FE MK (length of second lateral transverse canal) seeeerrrierrmminmiiiiinnnn 16
B K (length of third lateral transverse canal) -seessscrerrimineimmniirniniicnennniinsne. 34

BaaBR(EHB) Pterogonaspis gen. nov.

Bl Pterogonus (Gr.), BREL; aspis (Gr.), EH,

BRXH THEBEMM (Prerogonaspis yuhaii sp. nov.)o

BHIEES HEZEPEE BEROYWERMURARNANALZE  PEILAKEEE,
PG EAREAT, GRARE M EENL 2 " BERAaM MURAS, =W UEE s k4
H/NHIRIRBEE

g FEEAIREBRENTTAMERFARNNEARS, TLEEHAHE
HEFAN%, ZEHRNAZRFRART, BAABUARBEHRYRANAMHRIARE=
Pt (I3, 1986) Ao {,Elf—:,Eﬁ@%ﬁ@%@%ﬁ%*ﬁ%%%%,ﬁﬁ%zﬁg
G20, A RS B 5HBERAL K. RAERH, TUEHEMRN=AK5. &
%, ZRABN NI R, EiRE A, T AR R BT , T B R B FLR I &
AET, BERTHEEFARNTEILAR, ZRABNPEFEMEMNREEKTHE
M TE; 2=, ZRaBSHEMAL, L F/NMEBILHEN B K

ERSEAB(HH) Pterogonaspis yuhaii gen. et sp. nov.
(@ 2; Big 1)

HWiE WFPXESE (Liv Yu-hai) 5648, BRARFTE—Ao
EZGRE V10105, —HBATEANLFIRA,
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FHSRE ZREEE LXK RE M, REA IR RSB R M,

RAEES MBECE—RM).

ik XRE—RERNEETAS, T/TZF%J:%:EﬁWﬁ,%Eﬁ&ﬁ{%ﬁ ZE fRngg
REHERBL, HABIRERF. MERUMKROEL, RIVEIZAaYEHEHE
(B 2),

ro

md.o
orb

Q O\ V9O g

Itc 2
dcm

T ~

ic

RS ANy

icm

: EBEAAGE.FHEREREE

Fig. 2 Dorsal shield of Prerogonaspis yuhaii gen. et sp. nov. ro, M5

(rostral process); v.mtc, 25— BRI (the vestige of

the first median tramsverse canal)

HERFEHATLE 1 (For lettering else see fig. 1)

BLEANEM S, FRIEFF SR eE A RN EHEARIER, 1975) MEMAEGE
L%, 1975), AFRAVIRNUFETEHE . Yz (o) K, MTEHEM, Yyar
S A SR, RENREMBREREFLATSOE 21 X fBAGER, HMREBLE,
BAARRATHERARS, AEFRE,.WREMH, HATFRERR. FRNARERES
BrELH, B A EEHOEITR, Bl EREE . RARH, %ﬁﬁﬂﬁﬁ%ﬁo WA
IR, AT WK,

HREFLO IR R BBRT , B I A 1T, 6 B R AT BER 3o R LAY R SR R e 2
RIEFL Z ], X — S = R B , 1986)0

EEFLAL T & F AT, bk s rh 28, BYARKMER , K 4.5 X, HHH 38 &
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Ko BETLSEANE PR EIRK

WAFR AN HHRAHETER", BIELEMSATELQNAN, HESHe
BEANE, SEERKECPI R R RN, RN, EE AR ET
&, BR—USHe WETERREETSRUEELR, ETE8eTELTMI
FEIETLAORTY , B RO PR — 0, X B RE T AR, R HHF RN
IE LSRR IE T ERE S WEHEo

SRS (o) hy H—WEERE, MANNFEH. BB KGR
K, WAAREDHATE . —NHHE (dom), FH-WBENRS, ARS Bk
B, 20BN, BB — S RS R E AR EXIE G (1986) 16, K
TR ERXSHRMOPRHE ST B RaRNET hHE, HETH, LREE
R — R B A

Lot AR AN RLAR e e EABERM— AR, PR NEE AR ORRE
2, BRE A DT % KEA R AT (Halstead, Liu RiPan, 1979),

%2 IRRALEDGEFHNBR(ELL: 2X)

Table 1 measurement of Pterogonaspis yuhaii (Holotype, in mm)

BEHBAKE (Preserved maximum length of shield) crseeseersemniniinntinnmiinine s 49
BENBAEE (preserved maximum breadth of shield) «-eereorscrssesennniinnnsd e reeesrereeniesenes 121
MRIERy e (preserved length of shield in mid-lime) seoeersersessinmrecrcsniistininnnenciinrenesaesnins 44
HR[A)% (breadth between orbital 0Penings) oreescercssrsiriiiiiniiiiiii i e 8
3§74 (length of median dorsal 0Penimg) «re-seesserserssenitosirrentiiisssitsnieenien e sesas 11
7% (breadth of median dorsal oPening) -eeesserssersresmimiiniii i -2
hEILERE LR ES &K (length from posterior end to midpoint of posterior margin of
SRIELA) wrsreseronertrereotaen ettt e s 12
PIFHIAIES (breadth DetwWeen iMMET GOTMUA)«ceecsrsetsrsriremmmimtiriimmtimsintsennimsisisisn e ssans s 18
PIFIEEE (length of INDET COTML) -cersrerrorsrorsrinminiinsisimiieris ittt sttt e bt s s s sbas s 11
® QS (length of first lateral: transverse €anal)-reeessrsrerseernnnes e 3
| B K (length of second lateral transverse €anal) eeessseserssssssssnnnsiesisessnuneessssnens 7.5
#=MME K (length of third lateral transverse canal) ereeetersresrsmnmrnrioienicnninimnnnee, 9

—. EERARNIXRGEEOH

1. EPaANHFEY (monophyly of galeaspids)

BxlE#E (1965) BERICREFAR=ZABRHLOL BFARX R UFENERT
WA RO Z IR RO HARZRAHW SR FROXE, HAZREXANL
IR BRI BT B 9T R PR o

Mg R kR, S EEEEVAETERN T ERELIR. A

(1) BHARR-NRARERE (Halstead, 1979, 1982; & 1T 1 £ + 3%, 198],
1983; Forey 1984; Janvier, 1984; x| E#, 1985, 1986; Pan, 1984; Wang, 1991),
ET BT ELMBIE (apomorphies), KLEEAFIRHIT JLk:

i. ¥ F, (Janvier, 1984; Wang, 1991),
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i PRI E B2 (Halstead, 1982)

il MBEARAREET (Halstead, 1982),

iv. WHEE “BHRAR” WWUEKARSE (Janvier, 1984; x|Ei#, 1986; Wang,
1991), ,
v. SKEREHH—HRIFH FABEK (Wang, 1991),

REFEERFDEILAHERT TTIHE (XEH, 1979b, 1985; T L&EM E R MW,
1982; VLAV E L%, 1981, 1983; Pan, 1984; Janvier, 1984; Wang, 1991), Rin%]
BRTA L, A —RA IR RS, MMREELEBIANAT TR SRIEERNE
BPORILAE L, 1981), SFINAAIRE “‘BRASERELFEEBAROALE (XE
i, 1985), REHhEW M, P EFALREF AR ENRE, B—&F5 LURILAOEE,

ETFHREALEHN“ZR" (Halstead, Liu # Pan, 1979; Halstead, 1982), Janvier
(1984) F1 Pan (1984) FEIAAERE T, HHEZERFHREINR.

BHARNREEAEREE R X—ERENRBHLTREAR, AP EEH—
ﬁ%%%%ﬁﬁf@ﬁz"ﬁ—‘ﬁﬁmﬂ:%ﬁaﬁﬁ,@tbﬁﬁ/l\ﬁﬁﬂﬁﬁfﬁﬁﬁﬁﬁﬁiﬁ@éﬂi@
E1Eo. .
X E#E (1986) HEFARNNERERBRUEREINETRARGHFRRHR, R
EERFARENRASE LEEZRE R, BEMNBTLIAAR B8R ZERFURAR
FaEBRMERZE, LD hEERAa (BILAMTELHE, 1980) BAHA, s55H4
B RAEETELEBHNRARSZ G BX B, B% P @5 — K RITHSE,

(2) ERHALEHRR—NERLE (Janvier, 1984; Pan, 1984; Wang, 1991), 5
O NEX—BARBHWELEA: L ARKNERIHBREREI; il “EEZFAR” WUKRA
"G, REBRN—ANREEHAABRERMZABERT AR, K% (1986) REHE
HARIKINEEN DT AR ERAEERFARNETIT, HERABNNRRESD
“ZHAT (X ER, 1975,1986), HAORM EEAEHE, HEERHSTHERE
ABEBRPARNINLEGE, MEBRPARTEREABERN, dRIPEENDPEAET]
BEREMMWLAEEME(HE EIRERFERR), WH R R BT,

2. HEBaRXMERSH (character analysis of eugaleaspids)

HEFARBHSEHMART EE M, EENRMNTEREZ R R (B 3),
S RT P ER, GBS L, SRR, LA, LR, T ERMN R
TS SR, FHBRHARZEREXRARNEN, XEREN AR, BANEBFARHE
TR BT

(1) hEfl: PEARBRFARREROERZ —, NERABBBRHELFIR
ERAXRBEAOTEAZHEEETFSPERY (FLESBMERM, 1982), MEE
EARRRIE(LEXI £, 1965, 1975), X B KR BEW—FE R AR E £, [
HREHARTIOW A, RTHRERAFIBRA, B AUTILHBIbRAE: i HEIE
Fromits s i MR AR BRI BEAR IR 5 ki, AT BT 5 iv. MARENIFIRE; v. &
AFUrtthirdE (Forey, 1983, 162 T)o XBARE . MAREFINF At EHAR
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MIDDLE | UPPER

DEVONIAN

LOWER
g

-G8 E. xujiachongensis

:

@ E. Lanhuashanensis
i
‘G 7. magnoculus

@ P. yuhaii

[ R

® S ikengensis

1

]

1

: \

Ludlow :
]

1

]

-@ M. lehmani
- S, shankouensis

--@ S, zhejigngensis

Wenlock

L

SILURIAN
LOWER | UPPER

Ligndovery | 00T TTEES It T T N J

ORDOVICIAN

K3 ABRHAXRNFRHRENH

Fig. 3 Chrono-stratigraphic distribution of eugaleaspids (Dash lines represent
the relationship of eugaleaspids after Fig. 5)

BTt R B L B T R F R RIF i AR, MRIFREEZIRDHX AR
SRR, (B EFNT , YIRA L EnEr i, MERBHEIERRRIINR
[7] (Forety FI Jefferies, 1982) AHIRMRXMIEI, EHRAKENER AR AR
MR SR REARELRIEREN, 1985), BRHRTIETE®E, XERTEHE—
Flaet:, MSMARSHEBNIEAMAETARYRIVELHEILBLEHEZ
FARHE TR, ENIRETRANIARNE/LER (evolutionary trend)o X THEH
%, FEEAES, RARNEZTEEFAEER AL AR (ad hoc), i
RIS B, AR ONE N HHE LR R BHERRE, HibRBRAKBEHHELL,
LR —F o, ER A T IEFLBTR X Z R, _

(2) MERZE: XEE (1986) HEX—ABEERATT, NABFARNERAE LD
HEnERREERE DT AR R, XEPEERAERE N NEE, HHAE (ple-
siomorphy), 158 PAMUBTERBMIRT Bk, EE XK (1986) FyRIL, EFE
MEBRATEIE=NUEE,

3) WA: XERERDRIBFARMERANAFEIRRE, x| E#& (1965) %
HEATEHE S APRRER, —RAEBRFAR, 5EPAREE ;B —RAZHBER, 5.
SHARER, FMLENEKERRTHXHARHEIEANARRRE AECER
B, PHARAENOAELTOEE, UAER R EE, 1965,'1975) K%
SHABZFARNARKACPEIDRE, AEFARNSEARFTERENRERR &
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H2E A2 A R PR LA EME T RETHE RS — 80, (Ex AR N A R R
WA H2 AT B R M1, MfIEA LEAXEESVNHER, SHFEE, XEE
(1965, 1975) INAHEEFARNMLHARELHRTHEAXRARBREN TR, HEYR
BNZAANERDEHA SRR, MAERRNABEERAXNSEARFAREE
R, FABFARNEROVT, AR ENZHARNANRRRBRELE, A%
VIR ‘M, FERETHEFEABANANA — s (FER s E &)
M R E I A TE, RN AR DB M 206 B e A, (B Ebr EINSEHAHFE, A
S5NANEERN REE LT,

REBHHOXEABOBILAME RN, 1985) ATERRTEFALNERLY, B
BE-XENAN, EANANEE - SHELYEENRA. KEARNNALESNM
BRVR NS AR ETEN WA R A" EELN, EREANEE, BITAERZ
KA ABFABERE XA, BHEEFARNWHEBEREFHARERAZIN, REK
RERERER— Eﬁmﬁa,ﬁﬁb%ﬁﬁﬁﬁ’%Wﬁiﬂuﬁﬁ%@E%ﬁ%Wﬁiﬁ%?@tm*ﬁ
BMRARG, RN RHAE k. ERFHARNEETFALXD, T TFEENLRE)
A0 /5 3 HE Sk R O B AT A N A 2R I, KB A B Sk B R AL , (A M =ML B &
Wre REEENXR. NHARAKUNEZHARLFRE XA, EWKERGEH
KR B HEME NN, HEASHEERAREEARNARE, PBLEEFRA
RAMENLES AR AARRAREAHRHE R, ZERFRE EAEOBAKT
B, SCBR L, FUBHIE I 4 A SR B A R S BB RO A BB AR N B, BB
T, EXFEARRR WL EART, NALE, EENASRERKLE,

HTAAEEEHARNARBETTBAE, ITERFALR, ﬁ’é‘?\]ﬁ%nﬂﬂ

fiE, MEZEF AEGH/DRNANREE,

(4) MEFLALE: BHRAREFABEXRBEN, MERBFABETNEE—TEILL
EEES RS (KIRE, 1983), AICHE xR #% (1983) LRGP KRR —
BPGHLEH RT ERLHE,

(5) WpRAWrHREARA: XHMERRESEEERARPNIILE DR B G 3L,
Kt RSN BEARME , X B HOROOEME, Lz, A W2 K Al 1 feh P2 (9 b 8 1) D4 85 40 o

(6) MAX/N: —gMmit, RFARNMEKR/NE—EN. PEERABNMER/N,
SLRERANEA 2 B2 BN —&IERBEE,

(7) MEASREFROMEXALE: ARICRH Wang (1991) WEL, MRESELS
ST R—KERREHEERARS Meishanaspis [ILF B E,

W LERST, EE BT AEEF &R REEEER (38 3),

S AEFARREEETXESH (phylogenetic analysis of eugaleaspids)

(1) ABEFARARGERERATFER

1965 4, XIEWEY THEEFALNE—~NE Galeaspis (1980 FHTRLRAK
A Eugaleaspis)o WHIR 15 4, BILAME L (1980) R T ABRARFINANE Yun-
nanogaleaspis F1 Sinogaleaspis, XMz HETHEERRARRERBTRANTTR,
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w3 RET&XERYTBIER

Table 3 The character data matrix of eugaleaspids

oy Ko \BEAR 1 2 3 4 5 6 7 8 9 10 | 1 12
E. xuijiachongensis 1 1 1 1 1 1 1 1 1 1 0 0
E. lionhuashanensis 1 1 1 1 1 1 1 1 1 1 0 V]
E. changi 1 1 1 1 1 1 1 0 1 1 0 1]
E. xiushanensis 1 1 1 1 1 1 0 0 1 1 0 0
P. yuhaii 1 1 1 1 1 0 0 1] 0 0 0 0
T. magnoculus 1 1 1 1 1 0 0 0 0 0 0 0
N. maeandrine 1 1 1 1 0 0 1 0 1 1 0 0
Y. major 1 1 1 0 0 0 0 0 1 1 0 0
M. lehmeani) 1 1 0 0 0 0 0 0 1 1 1 0
S. wikengensis 1 1 ] 0 0 0 0 0 1 1 1 1
S. shankouensis 1 1 0 0 0 0 0 0 1 1 1 1
S. zhejiangensis 1 1 0 0 0 0 0 0 1 1 1 1
Quter Group 0 0 0 0 0 0 0 0 0 0 0 0

B 1=ARFATGMERE (ERH, 1986); 2=HKIMEBHEL; S=FEMEERL; 1=HEEH
B S=hEAGEM, BRATELNGELZE: =AML ; T=ELNSHKEAR0.9; 8= FLAl
BRKHEE 1.1 9=XRY%; 10=FRMMRHFENKEE; 11=BRE&SELRHLTHR— KF4; 12=1
N, LK RMET 2 EX, E = Eugaleaspis, P = Prerogonaspis, T = Tridensapis, N = Nochelaspis,
Y = Yunnanogaleaspis, M = Meishanaspis, § = Sinogaleaspis .

Apomorphies: }. eugaleaspid pattern sensory canal system (Liu, 1986); 2. longitudinal oval me-
dian dorsal opening; 3. the fourth lateral transverse canal absent; 4. slit-like median dorsal open-
ing; 5. median dorsal opening extending posteriorly beyond the level of anterior margin of the
orbital openings; 6. inner cornua absent; 7. ratio between preorbital length and post-orbital length
in mid-line bigger than 0.9; 8. ratio between pre-orbital length and post-orbitzl length in mid-line
bigger than 1.1; 9. rostral process absent; 10. lateral projecting cornua absent; 11. pineal organ le.
vel with the posterior margin of the orbital openings; 12. the largest length of the cephalic shield
Smaller than 2cm

ENSRETEZFTHRNS AR, ABTARX AR =Z4MERSNS XEKIL
ERHEREE 4A—C)o BILMT L9 (1980) LI B2 R AN SRRV, b
fIAA Y. M E. REEERRERAR, BTRH—TMREBREAR, S wkEERAL
ME— IR EBET AR, HRRITLEMBITHIEAELX S ZERNIE, WE2HE
4Ao Janvier (1984) RH—KBWH ARG AR, RIEAKNSIIEB, AEFALKNE
R— A ERREE, LRZEBARGERANE 4B iR, B 4C MIEMXIES# (1986) 1 Wang
(1991) W4Y 2B (B 4D—F) hfgfkisko XIbd#E (1986) BIL Tridensaspis, H#H
B 4D—E FURMID XEE. REFMWOIER(E 4F) & Wang (1991) I, I 547
THETARNENE, MBS EILE Meishanaspise WXAFSXEMAILER, A
IR TREFARNAERERALEFEERRETBL '
RIFRRT Nochelaspis Rl Prerogonaspis AR, IHABFARACH LR
+ R A BRENEN —RERES, EARERE XL BRI 2 WAEERR, B,
HAERGREK R Mo, IHXERNBLAPDTRTEMREESF. AXH—THEK

1) E. lianhuashanensis EFLEIFPELELDH 1.1, BN (1986, [ 2) GEEAT A 1.5,
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Fig. 4 Six’schemes of eugaleaspid interrelationships currently under discussion
in the literature. A. based on Pan and Wang (1980); B. after Janvier
(1984); C. simplified after Liu S. -F. (1986) and Wang (1991); D-E.
after Liu 8. -F. (1986); F. after Wang (1991)
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Fig, 5 The cladogram representing eugaleaspid phylogeny Numbers represent
the apomorphies analysed in Table 3 (—9 = rostral process; —10 =

lateral projecting cornua)
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TWO NEW EUGALEASPIDS, WITH A DISCUSSION ON
EUGALEASPID PHYLOGENY

Zhu Min

(Institute of Vertebrate Paleomtology and Paleoanthropology, Academia Sinica)

Key words  eugaleaspid, galeaspid; Early Devonian; phylogeny

Summary

Two new Early Devonian eugaleaspids from Qujing, Yunnan in South China are descri-
bed here. One is Nochelaspis maeandrine gen. et sp. nov., collected from the lower part of Xi-
shancun Formation (early Early Devonian), the other Prerogomaspis ywhaii gen. et sp. nov.
from Xujiachong Formation (late Early Devonian).

Nochelaspis, the largest eugaleaspid so far described, is an element of the Early Vertebrate
fauna in Xishancun Formation (Zhu, 1991), which includes polybranchiaspids, paleoniscoids,
crossopterygian, arthrodire, antiarchs, petalichthyids (Zhu, dissertation; in preparation). Prero-
gonaspis, the huananaspid-like eugaleaspid, occurred in the same bed with Ewgaleaspis xujia-
chongensis, Sanc/za:fi: magalarostra, yunnanolepids and plant remains. Both genera throw lights
on the phylogeny of eugaleaspids and galeaspids.

Eugaleaspids are assumed to be a monophyletic galeaspid group by (1) the eugaleaspid pat-
tern lateral line system and (2) the longitudinal oval median dorsal opening (if the median
dorsal opening of Nanpanaspis is due to the parallelism). By now, there have been 7 genera
including 12 species of eugaleaspids described, ranging from Middle Silurian to Early Devonian
(Fig. 3). The character analysis of eugaleaspids has been done in view of Cladistics. With the
principle of parsimony, a new testable cladogram is established (Fig. 5).

S);stematics
Subclass Galeaspida Tarlo, 1967
Order Eugaleaspiformes (Liu, 1965) Liu, 1980
Nochelaspis gen. nov.

Etymology From nocheles=slow, sluggish, retarded (Gr.); lepis=scale (Gr.).
Type species  Nochkelaspis maeandrine sp. nov.
 Diagnosis  Large sized eugaleaspid, cephalic shield triangular in shape, broader than
long; cornua developed, spine-like; inner cornua very developed, leaf-like in fo;‘m, its end ex-
tending slightly behind the end of the cornua; the breadth between the inner cornua shorter
than the length of the inner cornua; median dorsal opening longitudinal slit-like, but its poste-
rior margin in front of the level of the anterior margin of the orbital openings; eugaleaspid pa-
ttern of sensory line system with three pairs of lateral transverse canals; tubercular dermal

ornament.
Remarks The new genus has the longitudinal slit-like median dorsal opening. With re-
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gards to this character state, the new genus is similar to Eugaleaspis and Tridensaspis, but dif-
fers distinctly from the latter in its very developed inner cornua. Moreover, in Nochelaspis the
posterior end of the slit-like median dorsal opening lies in front of the level of the anterior
margin of the orbital openings, while in Eugaleaspis and Tridensaspis, the posterior end of
the median dorsal opening lies between or behind the orbital openings. On the whole, the new
genus is the most suggestive of Yunnanogaleaspis among the eugaleaspids so far described. But
at least five differences can be seen between them: (1) the median dorsal opening of Y. is longi-
tudinal oval-like,' shorter than that of Nockelaspis, which is slit-like; (2) both have developed
inner cornua, but the inner cornua of N. leaf-like, is much larger than that of Y.; (3) in N,,
the posterior end of inner cornu extends behind the posterior end of the cornu, where in Y.,
the posterior end of inner cornu lies in front of the posterior end of the cornu; (4) the breadth
between the inner cornua is smaller than the length of the inner cornua in N., in contrast, the
breadth between the inner cornua is bigger than the length of the inner cornua in Y.; (5) the
cephalic shield of N. is broader than long, while the cephalic shield of Y. is longer than broad.

Nochelapis maeandrine sp, nov.
(Fig. 1; PL. 1—II)

Etymology From maiandros=mearder, wander, roam (Gr.).

Holotype V10106, a complete cephalic shield.

Locality and Horizon Liaojiaoshan hill, Qujing, Yunnan; Lower part of Xishancun
Formation (Lochkovian), Cuifengshan Group.

Diagnosis As for genus (the only spec’es).

Pterogonaspis gen. nov.

Etymology From pzeron=wing (Gr.), gonus=corner (Gr.), aspis (Gr.)=shield.

Type species  Pierogonaspis yuhaii sp. nov.

Diagnosis ' Eugaleaspid with long rostral process and lateral slender cornua; inner cor-
nua developed; median dorsal opening longitudinal slit-like, extending posteriorly berween the
orbital openings; eugaleaspid pattern sensory line system with three lateral pairs of transverse
canals; ornament with small tubercles.

Remarks This new genus has longitudinal slit-like median dorsal opening and typical
eugaleaspid pattern sensory line system and can be referred definitely to Eugaleaspiformes.
Among the eugaleaspids, it is the most suggestive of Tridensaspis (Liu, 1986) with its rostral pro-
cess and lateral projecting cornua. But, it is difficult to make the crucial contrasts between
Prerogonaspis and Tridensaspis because the cepahlic shield of T. is poorly preserved, especially
its posterior half, By far, three differnces could be seen between them. First, the median dorsal
openig of T. has a pointed anterior end and round posterior margin, and is more or less spin-
dle-like in form; while the median dorsal opening of P. has two parallel lateral margins, more
similar to that of Eugaleaspis. Second, the median dorsal canal of T. is longer than that of the
new genus relatively. Third, the cephalic shield of T. with a relatively large orbital openigs is
smaller than that of Prerogonaspis.

Pterogonaspis yuhaii sp, nov.
(Fig. 2; PL III)

Etymology After Dr. Liu Yuhai who described the first three genera of the galeaspids
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(Eugaleaspis, Nanpanaspis and Polybranchiaspis).
Holotype V10105, a relatively complete cephalic shield.
Locality and Horizon Xujiachong, Xishan, Quging, Yunnan; Xujiachong Forma-
tion, Cuifengshan Group, Early Devonian.
. Diagnosis  as for genus (the only species).

BB i B

1
Bk Nockelaspis maeandrine gen. et. sp. nov. 3LFE#pE External mould of cepha-
lic shield X1 ’

B & U

BBk Nochelaspis maecandrine gen. et. sp. nov. SLEHPN Internal mould of cepha.
lic shield X1

g/ ol

EHEE M Prerogonaspis yuhaii gen. et sp. nov. LHPN#E Internal mould of cepha.
) lic shield X 3

R OER

HabRMH T EHREU/DEHI LD

RIE, RITERILEH EE=RAMBBN TR RHT/NEEW AT R T
EREBEBEEZATELEN 500 ATENT, LA I, ATRE T EB/INEEsY
KR A. TERMZRGEEIY S HTALHARTBHFREREZLEEN: Eumyorion
sp., Sciuridae gen. et sp. indet., Cricetidae? gen. et sp. indet., cf. Plesiosciurus sp.
R—#iRiE2 (Chiroptera) Bi&H12K (Insectivora) I BT o H i Eumyarion sp.
FZFRKE 1.85mm, SILNMEE T EEHRRGBRM; cf. Plestosciurus sp. HI TG
REABEHB, 5F 155mm, FHERN L DRIEE R A SRHE L 5T 3wt
MARIEE T H#HE X RAER R ORMEMN. HN, REEREEEAEESRE D 8P
Wit R PR L (Ewamias) JFEFEM LR IE. MEGREDS T, &E&
INERFCARER, REFUSEEPHFimit iR E S it — 5 E
R E Y BEA T E AR RSB =R R, ARG e it

EHFILERFAHTEERBNELFIDHALERE —Ro B—RIAZEM 1 5F
SRWHE, S RE S LR BOE T EX LRI TR '
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