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REKEFKE Xiangshuiosteus wui gen. et sp. nov.
(BiRL B2 @A LD

MevsSEE FBERIRIE.

EREE —HREBRTELFIME IRAHES VI758

FiaS5RE ZEREEKE. ﬁjﬁﬁﬁlﬁﬁéﬂo

BERE: Wu N EREFEWIUE

R S® ERRAN— @F{%ﬁ?ﬁﬂﬁﬁ%‘?ﬂ‘@o BrZE U ROHERD BSR4
BEFARENNERFREILERIN, HEEBERBIRERE. BARKMRE RS
+oER

SKREXRDE. %M. BHE, B/, BINEHm PR, B tisgmsh
o RMAMEBERAT, kHRATRK.BIAGWEREEMTHEMA, D 270 2k, F14L
SERBRAREE 24 225 2K, MR 1.2 fF. SKRAIEM S Emgm T, &M A
HI & e B R, RS AL T hFAE it e BRFL/INAL B SR,

YRR, . WARIRM 245, SHBR coccosteids B “T” EHYIHE &
AHE,f5S Homosteidae Bl Antincosteus (Leliever, 1984) MIHEHL, ZEBH®E X
TR, EEZHN 12, BRFHEERY L YR, BEHRE THH 2 RARAHE

AR R, HEEIR, Ar T RREERT 2Bl B AR REREE 2 50 2K, Tk 30 2
KL WEZHA 116, RIZMGES M. BAGUGIE i, MEFLNF AR, BREFA
BABER, HE L, :

7¢ Coccosteidae B EH MR FZAKFTER=HE . in Watsonosteus, Clarkeosteus
(Denison 1978, [ 57E, F), 7& Buchanosteidae F}E, AR HRIM Fr & BS—NEH,
HAr TRRIERT B 28T (White 1952, B 21; Young 1979, & 1; Denison 1978, & 49),
R, FHERREFES LRRRIT BB YRR,

AR, T Z B DR HLN B 4648 82 , Bk, TRERUROATREE 2 150 22K,
?3%)5: 60 X, E A 2.5:1, BIGREM, WEmshYy, 2XEE, BERRTIMAR

o MIBIRE, %ZF 5 coccosteids =B LR BAE, M5 Buchanosteus Byth
)L\H‘E%«H(LDI‘J{E*HMO

HD TR ARG S 1 (ese) FIHE LRI (soc) &, Lx%,l_ﬂﬁ%f{'%l’ﬂﬁdj
DAEE, Bt A D EBISN, REMERER D Z— hRRBARE, FREHE (pp)
B8R, FE5EMEE (o) HRIRAF ERE,

R BRE. figmEM, BEFEEHFR—NIBPR, ERBEFEN, BHE

BETHRAFERKFE TN, AR 105 2K, 44 LBREN 46%. X—RAMFE

Denison (1978) kB Fl (Coccosteidae) MR ERHHA SLHKE S 34—50% 1
EEKN,HE Buchanosteus 1) 44% ¥ TL; M5 Homosteidae IR RBHWHLFAIRR, 7
UM EGHANRKESRSE LT RERN 0%, BREREEARNA, % 138 %X, &
KFR.WEZLA L3 BRAR L8, Bd O T & ko

RERTH /N, AR HBE, ERRARLEE. AIMIBE M Eitk, BRIt S
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Fig. 1. Xiangshuiosteus wui gen. et sp. nov. Reconstruction of skull-roof

in dorsal view based on the Holotype V9756.

C f1ls g (central plate); M %K (marginal plate); Nu hiZ - (nuchal
plate); P——H AL F (pineal plate); Pi AR FL (pineal foramen); PNu ISR
(paranuchal plate); PrO FEFTH (preorbital plate); PtO [EGH  (postorbital
plate); R——wph (rostral plate); osc &G 7 (central sensory canal);  d.
pop FEf52% (dermal postorbital process); ioc. ot HET #E (otic branch of
ingraorbiyal sensory canal); - ioc. pt HE T /WIEfGX (postorbital branch of infraorbital
XMLk (main lateral canal); m. ppr JGHRZE  (posterior
Bl Hizs (para-articular process); pme G4 (postma-
rginal semsory canal); pnp JG%iz= (postnuchal process); pob. ¢ SLHE A
JE 4R (posterior pit-line); soc fE -

¥a (supraorbital sensory canal)

sensory canal); lc

median process); pap

(posterolateral corner of skull-roof); pp

MEfR R MR M %, BRBIEN LIRSS, MEMR SRR LGS . FIMIEZE
YUY, 4 BRREFL I I AORT 88, eI B, % Homosteus, Heterosteus 5, FERIA
BATEER, REFMHNERFNTERR, £X—ALFMHES EUEBAEM,

ERA RN, AN RE T k. NEREE. B KATE, FXTE
iR BRARHNERRE , B IR, RIUZGEEE . RTFMUL A A LA HHEFL L
G EIE TR WE X (MHREG ) (loc. p)5IZF UEHERLRIMY, TR
BEIERR (d. pop)e BRBISMUMBH L3, SEMAFMEMBIHEEERLRERE,
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B LES, X—S5Ha8RSHARMEH (Miles 1969, Young 1981), Hul&HE
BVETREBES (loc. ot) FER AT HPLEMEE,

BEFREALE, RRET ENNEX. A KNSERRHEE, 5ARUAMNE
%, BAT K. B—mEREAR (Coccosteidae) XFHMML; M5 Buchanostens N
H,BERATE. I RERE,GEZIN: AN RIS LR, SMU%E
BRSk B RY M4k By —B 4y, B B AM B BRSK R TR WU o Eﬁlﬂ%?@ﬁﬁﬁ}#,ﬁﬁ?@ﬁ?@ﬁi
MEHEE (pme) FEMBRERH HOHEE,

RIS A TRAH N 2B R P UBE, SMUB B g5 &, lﬁlﬂ:ﬁﬁi&iﬁi
BE, BIXRTE (pap) MEHE (pnp KEEAZEEWE, g% E, FEdghFp
R ZEFEARGOR, AETEEFHAEIS. X—RHIEHBHARTREAN SR
K1 Buchanosteus, 115 Taemanosteus (White 1952, & 30) P, FMEHERF AL
BEELTLLEE, R DOTERES.

BEBHAZEREMHBERERE, . RIETHEXRERRREEREN HRHR
FMETSER. BTENLRREUIMGEARE THE, Bibbitm4heHkF o
MRS A R, BT E, ETRE, KBRS RN L EE —8. MEBREBNSHE
WE, BHRAN AT,

£r4fi5 Coccosteidae F} %% B RIS L, B/ RLIR M 1R, 253K £ B R (B R
1, B 2)o BRI, HKRNA—, B, 7 Buchanostens B, R R
R, B MENERSRERG RGN, EERERR (Whice 1952 EIR 30, & 2,3,4),
R, WEHEAR.

M_E TR BRI B T LUE I, REMBEARFRT Coccosteidae FHISIE , A A
F Buchanosteus, RN A—HE. . I, iTLARKE KA Xiangshuiosteus wui gen.

et SP. nov.

—.. Xiangshuiosteus {JZRHEFXER

EEAFEERRRLLE ATHE Xiongshuiostens INRGRFRIEM T TRHE Bo B
HRREARFILLE: , R Xiangshuiosteus B E.F Coccosteidae FIFEEHFE, BT
AR AT R ER T Z AR Coccosteids BIMIHRLEF; XA H Buchano-
steidae FHJ—SGHELE , nhuO B4R, IRFL/ N MIRTAL, KRR U A FERT 5. RER K
B Xiangshuiosteus 5 Coccosteus 1 Buchandsteus Z|BJHIRFKFRRENo

Young (1979) ZETELMRAF R T Buckanosteus NG N4 Buchanosteus N AR
% ¥ FE 5K 937 B 2% (Dolichothoraci) iy Kujdanowiaspis E’J[ﬂqﬁﬂ*ﬁ{u {BE KT E
T ) 2 ST 5 0 B 26 T, 3 e BB K 518, 1N Buchanosteus FTHEAMR Gemuende-
naspis (Miles 1962) SMNITA KM 15 H K AL HH H R EE

Miles (1973) &A%, S EEMME, EEEMEX; B REEAREEAHE
Mo B AU RE.  Young (1979) iA4 Miles iRV IEAFR K I 37 B %
Dicksonosteus, Holonema, Groenlandaspis (Goujet 1975, Miles 1971, Ritchie 1975)
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8
p—— Coccosteus

6
Xiangshuiosteus
: ) .
Buchanosteus
5
____]____ 3 ——— Errolosteus
4 L,
Arenipiscis
Gemuendenaspis

B2 FREEHEVRRZAEARNS ER.
Fig. 2. Cladogram showing interrelationships of some euarthrodiran taxa. Proposed

synapomorphies, as discussed here, are listed as follows

1 BligFrKifizs; PEAEE; ERERSENBIREHSEHREA; BBRIL; BEEX
(elongata submarginal plate; trapezoid nuchal plate; loss of supravagal " process and
paravagal fossa; reduction of spinal plate; enlarged pectoral fenestra), 2 KH%G., MIEER
. H H LB HsE  (shoetened trunk-shield; madian dorsal plate with carinal process;
lateral wall of trunk-shield reduced), 3.MEHFFMRASER—NEFR AL THRERH ZHT

(fused rostral and pineal plates; rostropineal plate situated in front of the both preorbital

plates), 4. FOEBAARER O (supreorbital demsory canal unextending on to the

central plate), S.ERIHEME,LH MY (short and broad preorbital plate; broad and

flat skull-roof), 6.¥AFALTPHEEATH Z[A] (pineal plate situated between preorbital

piates), 7. MR AR , RO B4R (olivary rostral plate; sphenoid central plate),
8.0 A=M4R (trilobata central plate),

HANEL. REXERHTEFARS ABBERENR. MEBKnENELER, BE
B, Bk ERS R EMSE K, B NRAURKHORE SR, EXE
Body R AR R ER.  EHFINN Young (1981) WAEELL Miles (1973) B 7] B
N

fR#E Miles (1971, 1973), Dennis & Miles (1979a. b, 1980), Denison (1978),
Young (1979, 1981) 245 K5 FIHT IR WRFERT Xiangshuiosteus HIRFAE, tbhT i
A LFEABHERS; RIS REEAREE, Xiangshuiostens TLEEN JE R MAT
B, SkRAIMNE I HE B KBTI EE, im0 R AR A =M B, IR AL/ T RTAL, SLES U
 ARIESNS, B Buchanostens F, EHMEZAAEBENAL R R BE, 7
Buchanosteus H; MR R G & BAE—REN ,HLATREN 28 XE%
{5 Arenispiscis, Errolosteus (Young 1981) #8{ll, Ti5 Xiengshuiosteus e
Ho X—H1E, WA R RIY T R B — B, 2 IR T R AR R AR 3
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ARERE, TEEAETX—RENWBRD ST, ZH X —KEA 5 MK N
WEMER, WX IR H% Buchanosteus, Errolosteus K1 Arenispiscis HJ3LR
AR, MBI R MBS RIY Arenispiscis [(OITH B ¥, filERT R % 58 U
& Buchanosteus 1 Errolosteus WIHSERHEIR, Denison (1978), Young (1981)FIA
HEMBIR PO X ER L Coccostens MR IIFTA B T R w
o Xiangshuiostens F)RLT BER, X—ABEBARET Coaccostens, {HEMEFR{r
THRER A ZEX—REEMFLEEN, HibX—HRTae2elIiadmER, M
TR AR — % R Bk B o

W\ LEARTHE, TUEBH—2ZEE 2), MWHRLIEH Xiengshuiosteus HIREG
fr&o
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NEW DISCOVERY OF EARLY MIDDLE DEVONIAN BRACHY-
THORACID (PLACODERM FISH) FROM WUDING
REGION OF YUNNAN

Wang Junqing

(Institute of Vertebrate Paleontology and Paleoamthropology, Academia Sinica)

Key words Wuding; Middle Devonian; Euarthrodire

Summary

Order Euarthrodira Gross, 1932
Suborder Brachythoraci Gross, 1932
Genus Xiangshuiosteus gen. nov.

Etymology  The name of the district where the fossil was collected.

Diagnesis a large brachythoracid, the skull-roof is broad and depressed, it is broader
than long, the breadth/length index is about 120. In dorsal view the skull-roof can be regarded
as an irregular hexagon with well-developed supraorbital vault. It has a nearly straight poster-
ior margin delimited by the posterolateral angles of paranuchal plates, rostral margin markedly
convex between the two orbits, the anterolateral margin is longer than the posterolateral mar-
gin. They both are nearly striaght. The posterolateral angle anteriorly placed, the orbits are small
and anteriorly placed, not deeply notching the skullroof. Rostral plate olivary in shape, pineal
plat:: larger with a pineal foramen on its centre, which is buddhist-cap shaped. Central plate
batterfly-like in shape with a posterolateral process embaying between the nuchal and paranu-
chal plates. Nuchal trapezoidal, and paranuchal elongate with postnuchal process. Postorbital
and marginal plates larger than preorbital plates. Central sensory canals converging to ossi-
fication centres of the central plate. Ornament of tubercles densely distributed.

Type species  Xiangshuiosteus wui sp. nov.

Etymology after Wu Baosheng who send me the specimen.

Holotype V9758 (Fig. 1; P11, 1.2), an incomplete skull-roof.

Occurrence Early Middle Devonian, Jiucheng Formation. Wuding region, Yunnan
Province.

Diagnosis As for genus.

Description The holotype is an external mould preserved in a more complete piece (Fig
1, P1 I) from which only the both anterolateral part are missing. The configuration of rostral,
posterior and posterolateral margins are very clear. '

The skull-roof is almost flat in longitudinal section and gently arched transversely. In
overall propotion it must have been broad and short, with the orbits anteriorly placed and
not deeply notching the skull-roof as in Coccostens, Watsonosteus and Buchanosteus (Miles &
Westoll 1963, 1968; White 1952; Young 1979). In addition, the posterior margin of skull-roof
is nearly straight, the nuchal and paranuchal region is short than Homostius, Eulepraspis and
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Taemosoteus (Denison 1978, fig 51: White 1978, fig 112). This character is comparable to
forms like Coccostens, Watsonosteus and Plourdosteus (Denison 1978, fig 57). The postero-
lateral angle of the skull-roof are well-developed, and evidently situated fairly forward at
a level some distance behind the anterior end of the nuchal and paranuchal plates.

The suture lines are very claerly shown on the dorsal surface, and the shape of com-
ponent bones is very clear too. Anteriorly, there is'a large rostral plate, which may be compar-
ed with the rostral plate of Coccosteids (Denison 1978, fig 57) but it is olive-shaped, and not
divided into two part from these the new form differs from the all genera of Coccosteidae.
The shape of pineal plate is very strange, in general the outline of pineal plate is rectangle in
Brachythoracids, but in the new form it is “Buddhistcap” shaped, with a large pineal foramen
in the centre of the bone, all these are different from the Coccosteids and Buchanosteids.

The preorbital plate (PrO fig 1; Pl I) are broader than long, with irregular shape. It is
a fairly flat bone. The supraorbital vaulis is very developed and delimited mesially by well
marked supraorbital crista, but these are directed ventrolaterally which is very similar to Ar-
enipiscis (Young 1981). The dermal preorbital process is not well developed, it is smaller than
the postorbital process, in this way the new form is similar to the Buchanostens (White 1952,
1978; Young 1979) and Errolosteus (Young 1931) and deffires from others described brachy-
thoracids. The postorbital plate resembles that of Coccosteids in shape and having obvious
postorbital process which is very obtuse.

The marginal plate is incomplete, but was probably short and broad. The position of
postmarginal canal (pme, fig 1) is very clear on the dorsal surface of left side of the holotype,
the postmarginal plate is incompletely preserved.

The central plate is butterfly-like in shape. The anterior margin is concave and lateral
margin is convex, this character is very similar to Buchanosieus (White 1952) .and  Tiryosteus
(Denison 1978, fig 51A) so it is of primitive form in lacking any extensive embayment of its area
by preorbital and postorbital plates which doesn’t give the central plate of Coccosteids their ch-
aracteristic trilobed shape (Denison 1978, fig 57), otherwise a long posterolateral process of cen-
trals between nuchal and paranuchal plate is similar to the Coccosteids and differs from Buch-
anostens (White 1952, 1978; Young 1979).

The paranuchal plate is an elongate bone, which have projected in front of the anterjor
nuchal margin in holotype. The paranuchal with a distinct postnuchal process, the para-articular
process for the dermal neck~joint are preserved on both side (fig 1, Pl I) and appears similar in.
form to that of Buchanosteus (Young 1979, P11 a—b; Denison 1978, fig 49) and Coccosteids

. (Denison 1978, fig 59) bur the lateral articular fossa cannot be seen in holotype.

The nuchal plate is trapezoidal in shape, with a small posterior median process in its po-
sterior margin, its length is 46% of the skull-roof. It quite resembles the nuchal of various forms
placed by Denison (1978, fig 5!) in the family Coccosteidae and Buchanosteidae (Denison
1978, fig 51, 49), but differs markedly from these in the embayed posterior margin, a feature
more typical of pachyosteomorph brachythoracids.

The sénsory canal system on the skull-roof of X:iangshuiosteus wui is fairly completely
known, it4 is a typical coccosteids. However, the otic-branch of infraorbital sensory canal is un-
certian (ioc. ot, fig 1; Pl I, 1) and no trace of middle pit-line was observed on the central
plate, a long posterior pit-line is preserved in holotype which differs from the whole genera
of Coccosteidae and Buchanosteidae and pachyosteomorph brachythoracids.
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Relationship of Xiangshuiosteus

Much of information preserved above is of extensive use in assessing relationshipes.

There is no doubt that in many characteristic of its skullroof Xiangshuiosteus resembles
Coccosteus, others is very similar to Buchanmasteus, these similarities may indicate close phy-
logenetic relationship between them. )

Young (1981) considered that Buchanosters emerges as the plesiomorph sister group of
all other Brachythoracids, with the exception of Gemuendenaspis base on the detailed stuty of
the endocranial structure and other characteristics of the skull-roof and trunk shield.

Miles (1973) lists three characters of the skull-roof and neck-join as specialized for
brachythoracids that is the nuchal plate posteriorly expanded; nuchal thickening on visceral
surface of skull-roof; postnuchal process of paranuchal plate, but Young (1979) thought some
of these feature are also persent in Dicksonostens (Goujet 1975, fig 4), Holonema (Miles, 1971,
fig 4, 53) and Groenlandaspis (Ritchie 1975). So the three characters are clearly an unsatis-
factory basis for defining the brachythoracid. At the same time, Young considers that the
“brachythoracid families possess along slender submarginal plate lying more or less above the
suborbital plate and fused into the suborbital-postsuborbital-palaoquadrate cheek complex and this
feature could be related to the loss endocranial supravagal process and paravagal fossa, and
it may be regarded as a phylogenetically significant change in the mode of suspension of
cheek unit and operation of the operculum” So he proposed it as a synapomorphy difening the
Brachythoraci (Young 1979, fig 18).

According to the characters defining the Brachythoraci (Miles 1971, 1973; Denison 1975,
1978; Dennis & Miles 1979 a.b, 1980; Young 1979, 1981) and those described above, the new
form, Xiangshuiostens, should be put into Brachythoraci, which resembles the Coccostens in
paranuchal plate with postnuchal process, skull-roof with well-developed supreorbital vault,
pineal plate situated between preorbital plates. However, the small preorbital plate, no trilobite
<entral plate in skull-roof, the posterolateral angle more forward, these are similar to Buch-
anosteus. But Buchanosteus has a larger rostropineal plate which in general form may be com-
pared with that of Arenipiscis and Errolosteus (Young 1981, fig 5, 10) and in front of both
preorbital plates not situated between them. So I think this characters is a synapomorphy of
Buchanosteus, Errolosteus and Arenipiscis, and the supraorbital canal terminate anteriorly at
the rostropineal ossification centre on either side of the pineal foramen in Aremipiscis is an
autapomorphy. The preorbital plate short and broad in Buchanosteus and Errolosteus may be
a synapomorphy.

Denison (1978) and Young (1979) agree that the position of the pineal plate between the
preorbital plates is the synapomorphy of Homostens and advanced brachythoraci, but in Ho-
mosteus the nuchal is very long, the paranuchal are drawn out into blunt point anteriorly, the
orbits face upward on the dorsal surface of the skull-roof. These are markedly different from
the advanced brachythoracids. Xiangshuiosteus is very similar to the advanced brachythoracids,
with the exception of the shape of central plate. So I think that Xiemgshuiosteus and Coccosteus
emerges as the synapomorphy sister group based on the position of pineal plate between the pre-
orbital plate. '
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