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AL ERGA B UBERAY, T MM (Halstead, Liu and P’an 1979), HBEIKLH ™
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EBENXNEREY SFEES, BURXENEE. BXTSREAETRAKROR
HELRRL EBH TR, T ENSREBE LR, REATRETEY.

fEEFIMEAY s Nakodinaspis EEEER REM BB RS~ ITRT, BBARSH
BB Lo T dsiacanthus EEAHMRE, WA ZNSMH, EARLE—1EBfr. Rk
— AR ERERBERM R, HEURZEROBAKE, HARENRAERICRN. H
. XEEENR BRI BN BT L REH, XBIGR Asiaspis Jo Antiquisagittaspis FE
Ry ERAR LB X FETTR.

Asiaspis BT EF AR (Huananaspidae), S5H KT B9 & Huananaspis 1 Lungmensh-
anaspis Sinoszechuanaspis 53 BRI T = B B HIAE 2 T RO R L H AT I RET TR 3%
W, B, FEMEMIERSEAS Lungmenshanaspis 1 Sinoszechuanaspis 16 B ) M A
Sangiaspis rostrata, S5 ETBITHIRY Sangiaspis zhaotongensis WM T =8 HEE 1M
HZTHRENA, X NEMRLANIT.IRRESEEREMBEBEANRE LA
DRI RS A (D FRHE L) . AHFRAR LRHEYEN. X5KEH
WEEEYMTIEZAAN, ERBEX S BT SARZ FMITAE . FRAREHALE
AR LAY, 281,

Antiquisagirtaspis WIRIBEH G Z B B E R B AN LLRE THFHO L Ko 1973
ERNTLEBHBRFHPEEANREHANE N FHE, BRARHIAABTREEEHGIE
B TR, 1973). EGHTEER A Eugaleaspis xujiachongensis R K A (Szelepis sp.)
BRI, INABRE AL N RR A, N E TR KR Eoikie (X%, 1975,
1979)c {EIRINAZESHMARNMAR LY. MTEMRN dndquisagittaspis F—A
SR RIPEY] Sanchaspis HIEHIE,MRABKRFHMWAERNR L XBSHEREAE Y, ME
T, i X , B Gk 2 357 A N B TR

HEEBRAZMNAAERBEERENMEEE, A5 S5HER AR LY BERT
AAH, EEEMBLREMERIRX ERAEME Upper Menber of Peel Sound Fo-
rmation HREE A, SRIENATETEBE Youngolepis JEH ML A ZH] Youn-
golepis A RATIEEFULHTIAB. 5 LRIRIX 088 B RFE RN A KM
B HhEHE L RE B RN FEME Poraspis sericea, ZFBERATHEEL
BB KR &Y (Midddle Dittonian), [Nk, Upper Menber of Peel Sound Formation #%
IWAESKEM P EELS, BTETHEDY (Dineley and Liu, /&F)o X#f, R AT
BEBE T, BT wH.

. A id B
%@ BH (Huananaspiformes) .
=#%% (Sanchaspidae Pan et Wang 1981)

#WEP AR (Antiguisagittaspis gen. nov.)
BE#% HIWFE (A. cornuta sp. nov.)
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Sanchaspis FE3E (B Sangiaapis HyTh W ILEEKIOF AT, HEH B L HRT Sangiaspidae
2o B Huananaspis J¢ Sanchaspis FRIL, FBUTDERBNAMLETORNNE ., BREH
W B 2y MR, TIE LT Sanchaspis, Ansiquisaginnaspis WIEFLAI T HF %k, BX
REAE R LR, AL XARERE, B LA LBERNEF S 5EFANBR. BHXE
BRiFrAl, FkFAaR—H, BFREROETFEWETURITEEEBR K K (ventral
birm), FIUMNEEMEIOE HONEK, LREFTFINWEENE. W0 Huananaspis R
Hanyangaspis WREFL, MBI EZMR, REURTRHAEENBSBEREHEZR U
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FEFALMAI R E S EMABX A TREE Sanchaspiso

AN & (Antiquisagittaspis cornuta sp. nov.)
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AT B T T B U5 (R EE  JE R RS FIRT N L 2o FEIE TSR 2% » (6 3T T R E A
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B 1 AfiHaE (dniiguisagitiaspis cornuta gen. et sp. nov.) %}Jﬁ" R
- MARHE, Gvoool

HE FL7E AT B 4R 51, S P05 MU, WM B s IR, A B RS, A 5h R L E%
ER—KEE Eo ,

RECACERPARTBEENRAOTRES, IALEYH, HTEREAGR
BT HTHE, BEERA LBESBRAFIL, REEY FEE NS RERITFOER
T BR NS ZANBEEEE (Halstead, Liu and P’an 1979), IR/, ALFUR
IE LR A THUSE o ZERERARAC A 24 RA SR TL7 R0 75 B 46k, T 18 B F FLER 8L

BNERL, SHETUHEREMN, EBFARTEFTEHE S (XEH, 1965;
Halstead, Liu and P’an 1979), T BREERE, 5 F %, RPN, BB ERAIER
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HiRo BRMANBRIERFEREBARZE, BRILERREERERS o HKHIE
FEEN—XKE S RE, R EK. TAMXINRE T Kifo Hik,ME FEREAK L
AP E . ELENMMRES XS, EEWNE LENRINEE -2 Y #INGE,
Ho s MRt BE Fiagk, nily SELEEE. BN HaTTMiE. HTZ
EAEBR,HAEHERTBEREE. ETREENEIEATS RE . IMEE X5
o EMRENRELNN—BL, S AN, BN, AEAE-S=MBIZHEY.
P 2 R 8 T ) T e HH RO ST, DU —SUARAE (i I A L3RR P » T B O SR I o

SRR AR > 4 100 BHERAHRRE 40—60 A, REA/NHETH LA E
AAMMEER. REEFARES. RERY, EEEEASZH/NIRIRNE, HHFH
ZUSNBRBREOE LB REETENNEE . NEBRRERFENR THKEM (subpo-
neurotic vascular plexus),

HTANEBRRAEN E2RLT A, ERF ERPIESHRRIARFREUSED
BT EASF RN o BRE—NENBHIRE, KN E§ 5IVE% 2 A AR, &
WNEZERHEHIEFCRIEIRL 1; XEHE, 1975, BR L1, BRI, 1), Ed
BHRBEB TR —W Polybranchiaspis yulongssus ¥rA (XIEH, 1975, BRI, 1), X
B, EROTETIEET R LEENMMENERABI  MNERK LEBMRE
THEHRNFZE(EEIINE R —E), MIESME (counterpart) b, RBENINENEEHI
HE (V4416b), FEMNETHEMEWBERENBRHRE(EBROTNEHENE
E(EBR). BEKEMAEST BEAR, FXEREYE RN, Halstead (1979) iR
#2 Polybranchiaspis liaojiaoshanensis {—HFH, INAEFARNIE THRELMSBERER
B NBE—KF b o XA HIW H AT 5, A TR R0 L E R B LA E K
EMEHNE(E L, B 2)o % LR Polybranchiaspis yulongssus S b, WA BHE E], B
3 (BBRAEAME R 2R TIME BN, H B AR TIKEMZ b, TS MR
SAAEIMEBIEE Lo Stensic (1927) EHFLRIURRILFARTREET, &
HABEFHLTARNNERNLT LB, ARERE —BHREME & E(perichondral
bone-layer), MEEINEHBERIT . ZESNERNERES, HRAEBHN—MF. ™
EOBERFED, NERAEREBLANERE, BERANKEEEER, BV EHBER
WAMAEE. ZBRAXNNBBRIUZFNRE . BTIEKBEEEREAREN

=, Wo®

LATFPEIL ERFAXRNTHIPRRBAZAROZIANTL, BHRARNEEY
THEEZRE—T/EEERANERZ A0 BEEI, BFEAT, AALMRTHRE L,
B R Tt 200K, RERBARHEYTEEN ZINARER. EXBEX
B, RIAREN X FEOEEDBEREN B B2, AT AOAFET LEEESEHE
L, FUBERERSHEEYM TAEZNITEIREASEREXABEIA UL B,
AR 20, ¥5RIR Polybranchiaspis liaojiaoshanensis FriE B RBNTHKE®, X
AP S D R EE (X E#, 1975, BRR L, 2; 568 5 C)o E#E, Diandongaspis
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B2 AR (Diandongaspis sp.), B LIME,L X 30 KERR,
ERM, 1982, E 4, BHEK.

48 SMEER (thick line-exoskeleton); JH4R: MER/LE
(thin line-perichondral bone); md. o.: A F|, (mediodorsal

opening); ob. ch.: [1##}S (orobrachanchial chamber)

BB P EANT R E RRA TXA(ESE TR, 1982, B 4; A3, B 2)o
BB A XA EE T 5SESEARNER. EXNMWEF,HE (UhEH) SHER
(REBBELB)ZANEHE, EOREGFTILZFERES, EXEERYAHHRE RS S
B ERBEERT. Bt AL NECEBENER. ETHEARAEOBEREE, EX
BRAREREBRRR Sensic FrixfERHARTHE, KEAEEL D SRERHASE
SAW, AR, BHAKNKERKUNES, BERESE,ESHAES,
i RFL B4 AR B M RIREWEE (1975), BRE P EE I EX AN —X MREINMESR
Fl, bR, HALBERMK/NG Duyunolepis MR EMEKZAEY BIE 1978, A 1), A
WL UETAMTER RESHP TR SEAENR TSR EA RNEE, X—B¥KIAR.

2 EPEENTRNE NARFARBVMZRITENRELARMPLERH, X
RIS B TREBE D, U EITEBTRK R AL BRERDHERIE
NEEETEESIWREER —BAd, WEEBCLAN Labrosraspis, BRI L 8
Hanyangaspis-, ﬁ%ﬁﬁ%ﬂl@‘éﬁ]&’ﬂ Astaspis F Alntz'quimgitta:pi:‘ HIPIARE 8 Duyunolepis
R KRG SKILEE Wumengshanaspis Fo L2 X BRI L4 3 4B 4 fdi A5 #b
B, A g s S IR ARG KIER RS, 7T DL AU E THK. KT, Rt E
HEXNMEX L ABRBERENDITERN B BR, HTEFAREEWRETRKE
S, EESRERRE TR, REERA—EREME R, BIINEHEERA—EEM
BIEBRE—EN. HE, ENLENH AT eI ERRAEEENE R . RETIEN
BRIR. METETTHXREEHEAESN, BRHRERFARRIAT RN
FEEFEEIE R B—FHE, —REEEBHETEEEENERT, TERMASEY B,
BRBELD,THEEREAREENEHE. FE.AERERH, EFARMLES, B
REFTE RELXEEBRNTG RN, EESARPEGIEEBE ST Elt
PRSP, MR R BEM R R, XHEE TR E AR EENEH. B,
W R AR F B E T AR E T, BEE AN BB

AXFEEREEHEA RS, BREMEA SRS, £ HERIHE

(1985 £ 5 A 15 BIFD)
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A GALEASPID (AGNATHA), ANTIQUISAGITT ASPIS
CORNUT A GEN. SP. NOV., FROM LOWER DEVONIAN
OF GUANGXI, CHINA

Liu Yuhai

( In:tz'tuteﬁ of Vertebrate Paleontology and Paleoantheropology, Academia Sinica)

Key words Liujing, Guangxi; Lower Devonian; Agnatha; Galeasppda; huanana-
spid

Summafy

The here deseribed fossil of huananaspid galeaspid, Antiquisagittaspis cornuta gen.
et sp. nov., was collected from Lower Devonian Nagaolin Formation of Lujing, Heng-
xian, Gaangxi, Occurred in the same bed are another huananaspid, Asiaspis expansa,
and some brachiopod and mollusk shells.

The new form, estimated beyond 300 mm in the length of the dorsal shield; is the
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biggest of known galeaspids. It is based on an imperfect dorsal shield, without right
half, the rostral part and posterior mediodorsal spine. Despite of this, the shield could
be essentially restored in dorsal view (fig. 1). That the lateral margins of the shield in
front of the orbits run forward convergently rather than archedly suggests that a ros-
tral process were present. The cornua are with long bases and might be quite strong.
They are anteriorly\plaoed in the position, situated at about the midway from the pos-
terior margin of the mediodorsal opening to the end of the lateral posterior spine. The
maximum. breadth of the shield is across the cornua. From there both forward and ba-
ckward the width of the shield reduces. Behind the cornua the lateral margins of the
shield convergently run backward and smoothly continue with the lateral margines of
the lateral posterior spines. On each side of the shield a lateral posterior spine is stron-
gly developed. The posterior mediodorsal spine is poorly preserved, but its upward
arched base hints that it might be very strong. The mediodorsal opening, preserved in
the left part, could be on the symmetrical principle restored as a eircle in the shape. As
notches in the edges of the shield, the orbits are laterally placed. The sensory canal
- gystem is ill preserved. Nevertheless, the supraorbital and some remains of other canals
indicate that the system is 'of the polybranchiaspid pattern. The ornamentation of the
shield consists of flat-topped tubercles, which are ‘about 40—60 per em® in the density.

On the area along the left side of the shield the endoskeleton is exposed in dorsal
surface, as result of the split of the exoskeleton. On the surface the subapioneurotic
vascular plexus is clearly displayed. In fact, it is quite common that the exoskeleton of »
galeaspids peels off from the endoskeleton. One of the best examples is a dorsal shield
of Polybranchiaspis yulongssus (Lin 1975, pl. II, 1), in which. the endoskeleton is
almost entirely exposed in dorsal surface. While the exoskeleton is kept in the counter-
part and exposed in basal surface (V4416b). It seems that the wiell-developed plexus
causes the looseness of the commection between the exo- and endo- skeleton. ,

The section made by Wang and Wang (1982, fig. 4; refigured in fig. 2, in this
paper), of the dorsal shield of Diandongaspis comfirms that, as shown in Polybranchia-
spis linojinoshanensis (Liul975, pl. 111, 2; fig. 5C), the mediodorsal opening perforates
the roof of the orobranchial chamber ventrally and is not covered by any plate dorsally.
Thus, the hypophysial canal of Galeaspida seems to possesses such a fashion as that of
myxinoids or that hypothesized by Stensio in Hetcrostraci, as suggested by Janvier
(1981). But about hypophysial region of galeaspids it is still obscure, for puzzlingly
the brain in front of the diancephalon as well as the nasal opening have not yet been
identified. Although in the roof of the orobranchial chamber in Polybranchiaspis lino-
Jjiaoshanensis a pair of recesses was previously designed by the author (Liu, 1975) as
nostrils, they are best interpreted to accommodate venous sinuses.

As for to the habitat, at least six galeaspid genura have been found together with
brachiopods or trilobites at various localities. They are Hanyangaspis in Guodingshan
Formation of Wuhan, Latirostraspis in Fentou Formation of Chaoxian, Asiaspis and
Antiquisagitiaspis in Naguoling Formation of Hengxian, Duyunolepis in Danlin Forma-
tion of Duyun and Wuemngshanensis in Suotoushan Formation of Daguan. Even in Cui-
fengshan Formation famous for the plenty of galeaspids some shark teeth and Lingula
were known Therefore, it seems that at least a number of galeaspids dwelt in the sea-
eoast, including delta and estuary.
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