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FEK&a B Eastmanosteus Obruchev 1964
ZHFEKAER E. yunnanensis
(BRI, I {1-7)
1982 Dunkleosteus yunnanensis, T{RJ, 181—186 T,k 1,13, 1,2

ERFE —FREEOEETS (V6603.1) (LEHM, 1982),

HERE —RZBNLE, GEBSRLF, BRBNRIA A WEIF A
(V6603.4),

HEME B Rhi (V6603.5), T B BAORT E A (V6603.6,7),
— B R R (V6603.8), ERAMER . 4 RIES 4yl B B R IR A7 —
FEEIL P4 (V6603.9)0

B EE# =R, hEa R,

L 16cm

1 Sk R FNEERE V6603.4,V6603.9)

Fig.l1 Restoration of Eastmanosteus yunnanensis based mainly en V6603.4,
V6603.9, in dorsal view
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Fig.2 Eastmanosieua yunnanensis a part of skull %ﬁﬁ%ﬁﬁﬁ 115 %)K: Q;E/f(ﬁé/\] 200

roof in dorsal view (V6603.9) X, A ERE, hEAE M L NE
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(p-pr)o B Fr 3R 4 KH R 80, VR B AL i Db A B/ D ALIR /N B

MBI A TR AR E T U E RS ER, DA GRS 2B EXRR X 4 i)
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A—XME (p. pts. Nu), I FHREMNMWERN, FERENTFEE (m. sept. Nu) 537,
R ST A MR AR, AUEEE, R EEEEABKRLFEE LA (.
asp), FEA—, EERWEE—IBEFZNEIX (dp. mc), SHOLAFBIFHWEEX

1) B TR I R R AE A BT 4 Fo
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(cf. C, cf. pNu) HEF,
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uc.lcf o]a

!

1 I
|

|
! |

cf ue.cf

B3 mEFRAREIRERZENEEXR
Fig.3 E. yunnanensis Terminology used for

overlap relations between plates in skull roof

SMUBREEHE EREWRBBARE T Ko B A RERLR SRS o BT (%I 8 1Ko

1

¢ mEFKRA PHAEW (V6603.4)

Fig.4 E. yunnanensis visceral surface of nuchal plate, o_utline after V 6603,4
REMOBERE TROBEFERZEND TR, EARIIENAREN .

hER (BR IL1-3; BS5) RETZRPEXESTRMNEE. REKEYS
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{ERRERR HANERREE, (EMETE 08T EX A0 EE BT L300 = 4 Rk
IR, AU AR Bat, AR/ T 90°, HIRABS Titanichthys clarki F1 T. agas-
sizi P H TR . SR E SR D , I B AL FOAk A /N0 R 8 o

3cm

B FHFEA hEREERE
%: B A: HmE (V 6603.5)

Fig.5 E. yunnanensis Restoration of median dorsal plate
based on V6603.5 left: dorsal view; right: sagittal view
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BIEMA RERS , AT RENDE, BRFENZEPBERE (kd) RiFEES,
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EESHHhEREENEEX (MD. 02) KaE&5EEMAEEE (f. PDL)
AGERT S TEERX (AL, 0a) HHFDWIBRET K. EFEE 6 RIBENBREFR
3l [

ZEREFE,EnE. ¥EFN-E2I0E, REHE 0N, srESSiiAREE
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3K 60° fo ’
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b E5iie fE& 7 1982 F &
RIBARBEHX T REBOM I E
A1 Dunkleosteus, 1984 FfEZEFEIR

A7 zmEfRE BUREEE U (Vess.e) ML ATHRENAHEE - LEE
Fig.7 E. y!{nnaneﬂ!i: Res‘toration of posterior late- BT ﬁ%%gﬁ@ﬁ?;ﬁo BRLEE

ral plate in extermal view based on V 6603.8 ﬁﬁ%%ﬁ,@ﬁﬁ%i,ﬂﬂﬁ%ﬁﬁ%
B, RRIGAZHR hO R A ZH A B R ER/ARDR 82, 3524 Eastmanosteus
JBRIURBIRFAE,, 5 Dunkleostens BHRFER AT B, K LR ¥ Dunkleosteus yun-
nanensis 1] 1IE4 Eastmanosteusg

KRR AIMELS Eastmanosteus pustulosus T, fwmhFARGUL S BTE
K, PEAEBRRENERERMENEERESE, i FEA=AKRZENHEERE: 1)
E. pustulosus (9B REHHH/NORERS , EREME LF R A BT 804,
REBRRIBEARGBR T /NIROR S0 2) hEF IR, 7 E. pustulosus
H, PEREME (Denison 1978, & 68A), BHA/NMEAMGETZ, WEKEHE, MiE
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MEBRRERS, EMNREESFRIENA LBEEXATDEN, SEHHNPETRE
B, REETZ, B MA L, IS 2R, 5IAK,/NT 90°5 3) 72 E. pustulosus B,
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A FOSSIL ARTHRODIRA FROM PANXI, YUNNAN

Wang Junging

(Institute of Vertebrate Paleontology and Palcoanthropology, Academia Sinica)

Key words Panxi, Yunnan; upper Middle Devonian;'Arthrodire

Summary

Dunkleosteus yunnanensis was erected on the basis of an incomplete suborbital and a few
other materials which collected from Panxi, Yunnan Province in 1982, Some materials of arth-
rodire, which included an incomplete skull-roof and an incomplete median dorsal plate and two
incomplete anterior dorsolateral plates, were found by the author from the same locaﬁty and
horizon in 1984. Reexamination of all the matenials at hand convinced me that the specimens
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originally identified as Dunkleosteus yunnanemi! supposedly represent the first record of

a true member of Eastmanosteus in China.

Systemitic Description

Order Euarthrodira Gross 1932
Family Dinichthyidae Newberry 1888
Genus Eastmanosteus Obruchev 1964
Eastmanosteus yunnanensis

1982 Dunklcostcus yunnanensis Wang, pp. 181—186, pl. 1, 1—3; fig. 1. 2.

Type A left suborbital plate (V6603.1) (see Wang, J. Q. 1982)

Metatype an incomplete skull-roof (V6603.4).

Locality and age Panxi, Yunnan Province; upper Middle Devonian.

Diagnosis Dinichthyid arthrodire of moderate to large sized Eastmanesteus. Nuchal
plate is trapeziform with straight or only slightly emarginated posterior border which has a
single posteromedian process, and with double nuchal pits on the ventral surface. Central
plate conspicuously tri-lobed and suturing with the marginal plate. Median dorsal plate with
a well-developed keel and carinal process on its ventral surface that projects beyond rhe hind
margin. Head- and trunk-shield plates with a finegrained tubercular dermal ornement.
~ Description  Skull-roof: The central plate (Pl I 1,2; figs. 1,2) is in contact with the
paranuchal, preorbital, postorbital and nuchal plates, its posterolateral margin is embayed
for the reception of the anteromedial part of the paranuchal plate of the same side, a notch
in its posteromedial margin corresponds to the anterolateral corner of the nuchal plate. Late-
rally, its suture with the marginal plate is {arilystraight. The sharp posterolateral corner of the
central plate points outward and backward. There is a sensory line for the central sensory
canal (csc). The middle pit line groove (mp) is obvious, but the posterior pit line groove is
not visible.

The nuchal plate (PI. I, 2—4; figs. 1,3,4) is very broad in its posterior part narrowing in
transverse width anteriorly. Its anterior margin is trifid obviously as in many Eastmanosteus
species (Obruchev, 1964; Denison 1978; Dennis 1987), its lateral margin is produced into a
obscure process between the adjoining part of the paranuchal and central plates just as in Co-
ccosteitids (Denison 1978). The posterior margin is slightly embayed and has a single postgro-
median process (p.pr.), this is flanked at either side by a smaller, less conspicuous process
beyond which there is a horizontally elongated depression (dp. mc). From this margin, the
descending pésterior lamina extends downwards and forwards ending at the nuchal thinking.

The visceral surface of the nuchal plate is largely dominated by contact surface, which
is gently concave in the freely exposed central region and bears a pair of pits situated in a
shallow transverse trough, and are divided by a stout septum from the anterior wall of the
trough. Through the transverse axis of the pits the visceral surface of nuchal plate turns up to
form a posterior lamina ascending to the skull-roof. )

The paranuchal plate (Pl. I, 2; fig. 1) is incomplete, the lateral articular fossa and
para-articular process is not preserved in this specimen. The outer surface is transversely con-
vex and carries sensory line grooves for the main lateral line (Ic) which is not preserved, and
the posterior pit-line (pp) crosses the bone ohliquely on its external surface, but its continua-
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tion on the central plate of the same side is doubtful.

The visceral surface comprises a thick posterior region and a much thinner anterior area
known as the cucullaris depression for the cheek musculature. The canal for the endolym-
phatic duct runs parallelly to the anterior border of the posterior consolited arch.

The postorbital plate (Pl 1,1; figs. 1,2) is incomplete, only the posterior part of it is

preserved, [t is rathar large showing a posterior process protruding into the marginal plate.

At the inside of the point, the groove for the main line sensory canal passes from the margin-
al plate into the postorbital plate. Whether a medial dermal process was developed as in East-
manosteus calliaspis or not is unknown.

The visceral surface is characterized by a broad thickening which forms the lateral con-
solideted part of the skull-roof.

The marginal plate (Pl L1; figs. 1,2) is incomplete. Only the anterior part of it is pre-
served.’ The marginal-postorbital suture is more complicated. The marginal plate overlaps the
posterorbital dorsally, but ventrally, below the sensory line, the postorbital plate overlaps the
marginal plate. This is also present in E. calliaspis.

Thoracic armour: Median dorsal plate (Pl II, 1—3; fig. 5) is incomplete, but most of
it was preserved. It is strongly arched transversely, particularly in the mid-region where the
lateral margins reach a maximum angle of 30° with the horizontal. The hind margin is roun-
ded without a posterior spine and main lateral line groove.

The dominant feature of the visceral surface is the ventral keel which rises in the anterior
part of the plate in midline, gradually increases in depth and width posteriorly and ends in a
stout carinal process (cr. pr) which beyond the posterior margin of the plate. The posterior
face of the swollen carinal process is deeply hollowed to give an articular surface for the sub-
median dorsal plate, its ventral margin is arched, the root of the carinal process takes its ori-
gin from the surface of the bone near the radiation centre and its origin is marked at each
side by strongly developed anterolaterally rinning ridges on the visceral surface of the main
transversely arched lamina of the plate. The anterior aspect of each ridge just lateral to the me-
dian keel, is excavated by anteriorly facing pits of unknown function previously considered to
be for the anchorage of muscles or lige meets concerned with the raising of the head (e.g.
Miles 1966, p. 17).

Anterior dorsolateral plate (PLII, 4—7; fig. 6): The main body of the plate is dorso-
ventrally arched except posteroventrally where it is flat. It carries the glenoid condyle (kd)
and subgleniod process of the neck-joint. The groove for the main lateral line (lc) runs
back from just below the glenoid condyle but its course is visible, it drops down very gradually
and runs almost parallelly to the ventral (external) edge- There are two substantial overlap
area for the median dorsal plate (MD. oa) dorsally and for the anterior lateral plate (AL.oa)
ventrally.

The glenoid condyle lies midway along the anterior face with the subglenoid process below
it The condyle is cylindrical, transverly enlongated and extends on to the visceral surface. It
forms an angle of approximately 60° with the dorsolateral lamina of the plate; compared with
50° in Coccosteus cuspidatus and 70° in Dunkleosteus and differs from the Eastmandsteus cal-
liaspis in which this angle about 40° (Dennis 1987, p34). The subglenoid process is a small
patch of rough bone which slides against the out side of the paraarticular process on the par-
anuchal plate. Other features of the internal surface of this plate include contact faces on the
posterior edge for the posterior dorsolateral plate dorsally and posterior lateral plate ventral-
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1y.

The posterior lateral plate (Pl. II, 8; fig.7) is incomplete. It sutures with the anterior
dorsolateral, posterior dorsolateral and anterior lateral plates, On both surface, there is a su-
bstantial contact face for the posterior dorsolateral (cf- PDL), The postodorsal wing fitting
into a deeply incised posterior dorsolateral overlap area. Anteriorly there is  another
overlap area for the anterior dorsolateral (ADL. oa) and anteroventral plates, where the po-
sterior lateral plate broadens. There is an overlap for the anterior lateral plate (AL. oa).
Only a small pecentage of this plate is exposed in the articulated trunk-shield.

Discussion The genus Eastmanosteus was erected by Obruchev (1964, p. 146) for Dini-
chthys pustulosus Eastman, whose generic whereabouts had been discussed before by Eastman
(1898). It differs from Dunkleosteus in its tubeculated ornamentation, the form of nuchal
plate and more mazy course of the suture in its skullroof. As far as it can be judged from
the available material, the specimens from Panxi region referred to above as Eastmanosteus
yunnanensis show great similarity to Eastmanosteus pustulosus. Comparing with E. pustulosus
in the form and structure of the suborhital plate, but E. yunnonensis differs from E. pustulosus
in the form of nuchal and median dorsal plates. In the former the anterior margin of nuchal
plate is trifid obviously and the median dorsal plate long and narrow without posterior process,
and there is a mid-lateral process on the lateral margin of median dorsal plate; in the latter, the
nuchal plate has distinct anterolateral projection and a small posterior -process (Denison 1978,
Dnnis 1987) without mid-lateral process on the lateral margin of the plate. E. yunnanensis is
very similar to E. calliaspis in the form and structure of nuchal, median dorsal and suborbital
plates, but there are a member of differences between them. The most obvious of them is the
size. E. yunnanensis is much larger than E. calliaspis. In addition, most of the plates of the
head- and trunk-shield bear ornament in E. calliaspis, the tubercles are small and rounded
with stellete bases which are randomly distributed over the surface of the plates but tend to be
concentrated at the radiation centres and thin out towards plate margin. In E. yunnanensis,
most parts of each plate are. smooth, only at the radiation centre have some small and round-
ed tubercles without stellete bases, and some tubercles on the head shield plate arrange in a
row which is parallel to the sensory line canal. In this point E. yunnanensis is different from
E. pustnlosus. Although the anterior margin of nuchal plate of E. licharvi, E. magnificus
and E. yunnanensis are very similar, the ornaments of E. lickarvi and E. magnificus differ
from E. yunnanensis. The tubercles are small stellete in E. licharvi, and small and most closely

crowded in E. magnificus.
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B E # W
i mo1

LR . BEEMEIERE g fh0H a part of head shield including a
part of right post-orbital, marginal and ceniral plates V6603.9, ¥, dorsal view
WXl

2L BESA RO B AFARIFA a part of head shield including a part
of central, nuchal and paranucﬁal plates V6603.4, 2 dorsal view, X 1/2

3.V6603.4 FYREN ventral view, X 1/2

4,V6603.4 HyJjEHL posterior view, X 1

U

1.—R5Z¥ENBE ), an incomplete median dorsal plate, V6603.5, fij# in lateral
view, X 1/2

2.V6603.5 gy sH dorsal view, X 1/2

3.V6603.5 UM ventral view, X 1/2

4. — P REERIEM A an incomplete anterior dorsolateral plate, V6603.6 B3 ante-
rior view, ¥ 1

5.V6603.6 gSMUjI external view, X 1/2

6.V6603.6 BNl internal view, X 1/2

7. — 8 RERIFIE R an incomplete anterior dorsolateral plate, V6603.7,4 UL exter-
nal view, X 1/2 ‘ )

8.~ REEAGM A s an incomplete posterior lateral plate, V6603.8, #MUjH external
view, X 1/2
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