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NEW DEVONIAN AGNATHANS OF YUNNAN

L Yi-nar
(Institute of Vertebrate Palaecontology and Palacoanthropology, Academia Sinica)

'

Among the piscine materials collected by Mr. K. J. Chang and the author from the
Lower Devonian of Chutsing disttict, Yunnan in 1962, and 1963, the agnathan fossils
ate most interesting and represent three new forms. Among them two forms belong to
Osteostraci and one to Heterostraci. The present paper is a preliminary note of these
fossils.

Class Cephalaspides (Osteostraci) Berg 1940

Order Galeaspiformes nov.

Diagnosis: Head and anterior part of body covered by a solid cephalic shield.
Pectoral cornua well developed. Cephalic shield without electric organs. Orbital open-
ings far separated from each other, facing latero-dorsally. Naso-hypophysial opening very
long, slit-like in form. Independent pineal plate absent; pineal opening situated behind
orbits. Infraorbital sensory canal very short; between orbits there being a strongly deve-
loped V-shaped sensory canal. Three long lateral transversal canals issuing from the
longitudinal lateral sensory canal of lateral side. External surface of exoskeleton sub-
divided into small polygonal areas by interareal canals. Ornamentation consisting of

grain-like tubercles.
Family Galeaspidae nov.

Diagnosis: As that for the new order.

Genus Galeaspis nov.
Species G. changi nov.
(PL I, 1—2)

Type: A complete cephalic shield and its mould, IVPP Cat. No. V.2981.
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Locality and Horizon: Wang-chia-ynan, Liaojaoshan near the city of Chutsing,
Yunnan; Lower Devonian.

Diagnosis of genus and type species: Cephalic shield fundamentally triangular
with a rounded rostral margin, about 5/8 of length of main shield in median line
to maximum breadth, 6/8 of length from rostral end to tip of cornua to maximum.
Pectoral cornua with pointed end directing backwards, rather broad and flatened in dorso-
ventral direction. Interzonal part of shield very short, with a slight convex posterior mar-
gin, without dorsal spine. Naso-hypophysial opening slit-like, longer than pre-orbital part
of shield. Orbital openings large and separated from each other, facing latero-dorsally.
Independent pineal plate absent. Pineal opening small, situated behind orbits. Electric
ficlds absent. Infraorbital canal very short, not extending beyond anterior margin of
orbital opening anteriorly. A paired longitudinal lateral canals meeting infraorbital one
anteriotly, running backward and ending not far before posterior margin of shield. On
the lateral side of longitudinal lateral canal three lateral transversal canals issuing and fat
extending towards the lateral side of shield. Among them the posterior one running to
the cornu of shield. Between orbits the V-shaped canal developed, its apex rounded and
situated near the posterior margin of shield. From apex extends anteriorly and some-
what laterally, ending in two thirds of the distance from orbit to rostral end. V-shaped
canal communicating with longitudinal lateral canal of proper side by one median trans-
versal commissure.

Surface of exoskeleton subdivided into polygonal areas. These areas are hexagonal
in shape, strikingly small, about 120—200 square centimeter. Ornamentation consisting
of grain-like tubercles. Each polygonal area generally only with one tubercle.

Remarks: Gualeaspis is a very peculiai: fish among Osteostraci. It differs greatly
from the known forms of Osteostraci in the absence of the electric fields, the way of
distribution of the sensory canals of the shield, the far separation of orbital openings from
each other, the strange long naso-hypophysial opening and the situation of the pineal
opening far behind orbits, etc.

All the well known forms of Osteostraci have both the paired lateral and single
dorsal electric fields on the dorsal side of cephalic shield, which are covered by nume-
rous small polygonal plates in well-preserved specimen. But in Galeaspis the dorsal side
of the shield is covered by a continuous exoskeleton, there is no areas covered by poly-
gonal plates at any place; therefore, the author believes that the electric fields are not
present in Galeaspis.

In Galeaspis the orbital openings are far separated from each other, but in the others
they are close to each other. The ratio of distance between the openings and the
breadth of the shield through the centre of the orbits is about 45% in Galeaspis, 13%
in average for Osteostraci, as Hemicyclaspis (Stensid, 1932 fig. 23), 22% in Nectaspis
(Wangjsé 1952 tig. 104), in which the orbital openings are most separated among the
known Osteostraci.

In Galeaspis the naso-hypophysial opening is so long that it is longer than the pre-
orbital part of the shield. Since the naso-hypophysial opening extends far backwards;
therefore the pineal opening is remote from the orbits in Galeaspis; while in other Osteo-
straci the pineal opening is situated between the orbits.

Owing to the absence of the electric fields and the separation of orbital opening in
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Galeaspis the distribution of sensory system is much different from that of other known
Osteostraci. First, in Galeaspis the V-shaped canal is vety developed. While in the
known Osteostraci, except Hoelaspis, Benneviaspis and Tremataspis (Stensié, 1927,
figs. 76, 77, 83) this canal is absent. Although the Pc of the three genera probably
partly corresponds to V-shaped canal of Galeaspis, but the Pc is very short. Second, in
Galeaspis the infraorbital canals are very short, but in other Osteostraci they are strikingly
‘ long, extending forwards not very far behind the rostral margin of the shield. Next, on
the lateral side of the longitudinal lateral canal there are three long lateral transversal
canals, while in other Osteostraci the transversal canals, except cmm,-cmm;, generally
situated in median side of longitudinal canal, or very short.

Order Incertae Sedis
Genus Nanpanaspis nov.

Species N. microculus nov.
(Pl 13, 1)

Type: An incomplete cephalic shield and its mould, IVPP Cat. No. V.3030.

Locality and Horizon: As above.

Diagnosis of genus and type species: Osteostraci of median size. Maximum
breadth of cephalic shield about 73 mm (between apexes of antero-lateral angle of inter-
zonal part), shorter than length of shield (except rostral process). Rostral process well
developed. Rostro-lateral margins of shield curved. Pectoral cornua small, triangular,
projecting in lateral direction. Pectoral sinus notch-like, being open to lateral direction.
Interzonal part very long and broad, with an. antero-lateral angle behind the pectoral
sinus on each side. The apex of antero-lateral angle pointing laterally, beyond that of
cornu.  Orbital openings very small, rather separated from each other, situated so far
forwards that the pre-orbital part being shorter than one third the length of shield.
Naso-hypophysial opening oval-shaped, large. Pineal opening and lateral electric ficlds
not seen. Behind orbital openings a depressed area, which, probably, representing dorsal
electric field. System of sensory canals ill preserved. Infraorbital canals very short.
On lateral side of longitudinal lateral canal three latero-transversal canals issuing, among
them the anterior one being the longest, extending anteriorly to cornu, the second to-
wards pectoral sinus, posterior one seemingly very short. Ornamentation unknown.

Comparing with the known genera of Ostcostraci this genus is similar to Nectaspis,
Acrotomaspis and Axinaspis in having long interzonal part, but differs from them in the
absence of real cornua, the rostral process and well developed sinus in these three genera.

The new genus is similar to Boreaspis in the shape of shield and rostral process, but
differs from the latter in having larger, oval-shaped naso-hypophysial opening, smaller
orbital openings and the sinus open to lateral direction.

Class Pteraspides (Heterostraci) Berg 1940
Order Polybranchiaspiformes nov.

Diagnosis: Heterostraci of varying size. Anterior portion of body covered by a
single dorsal plate from dorsal and lateral sides. Along rostral and lateral margin the
dorsal plate bended toward ventral side, forming a hemicyclic ventral rim. Oral opening
situated dorsal aspect, as well as orbital and pineal openings petforating the dorsal plate.
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Ventral plate much smaller than dorsal ope. Ventral rim and ventral plate separated by
zones of polygnoal tesserae. External branchial openings as that in Osteostraci, being
dividual, arranging along median margins of ventral rim on each lateral side of body.
System of sensory -canals chiefly of Heterostraci type, but of the two paired longi-
tudinal lateral canals only one paired median dorsal ones present.
Surface of exoskeleton covered with minute stellular tubercles. Visceral endoskeleton
on the ventral wall of dorsal plate being ossified.

Family Polybranchiaspidae nov.

Diagnosis: As that for the order.

Genus Polybranchiaspis gen. nov.
Species P. liaojaoshanensis sp. nov.
(PL II, 2—4; Pls. TII—IV)

Materials: About 40 dorsal and 7 ventral plates of different individuals (field
No. 6239).

Holotype: A nearly complete dorsal plate about 58 mm in length, 52 mm in
breadth, IVPP Cat. No. V.3027.

Paratype: A dorsal plate broken off at right lateral posterior part, about 54 mm in
length, V.3027.1; an incomplete dorsal plate preserved from ventral side, V.3027.2.

Horizon and Locality: Lower Devonian; Hsinszu, Liaojaoshan and Hsishantsun,
Tsuifengshan west of the city Chutsing, Yunnan.

Diagnosis of genus and type species: Dorsal plate subcardio-shaped, flat in
front, increasing gradually in vault posteriorly. Rostral margin of this plate rounded,
lateral margin comparatively arched. Posterior margin much curved, but in the middle
with a dorsal spine, which fused with the dorsal plate.

Oral, orbital and pineal openings perforating dorsal plate. Oral opening situated on
dorsal side, hemicyclic form with a arched latero-posterior and a straight anterior margins.
Orbital openings mediate in size, near rostro-lateral margin of dorsal plate behind oral
opening. Pineal opening very small, situated behind eyes.

Ventral rim comparatively narrow, restricted to marginal zone along rostral and
lateral margins of ventral side of body. Ventral plate much smaller than dorsal one, be-
ing tetragon in shape, with curved anterior and posterior, arched paired lateral margins.
Polygonal tesserae filling the gaps between the ventral plate and ventral rim.

External branchial openings arranged along median sides of ventral rim, each side
11 in number.

System of sensory canals only known in dorsal plate, running under surface of
exoskeleton. Their distribution mainly similar to that of order Heterostraci, but lateral
dorsal canals absent. Paired median dorsal canals which interconnected by one median
commussure remotely separated from each other. Each median dorsal canal with 4—6
lateral transversal canals, among which last two very short or absent. Infraorbital canal
of each side consisting of four pieces, surrounding otbit from ventral to anterior sides.
V-shaped canal broken up to two parts by infraorbital, anterior part shorter than posterior
~one.

Ornamentation of carapace consisting of minute stellar tubercles. Tubercles on dorsal
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plate large than that on ventral plate and ventral rim.

Dorsal portion of visceral endoskeleton well ossified. Roof of mouth cavity situated
between ventral oral opening and branchial region, broad and smooth. On each side of
branchial region there being 11 interbranchial ridges and branchial fossae. All ridges
and fossae running laterally and somewhat anteriorly. Postbranchial wall seen in Osteo-
straci absent.

Remark: The new genus Polybranchiaspis has many characteristics in common with
known orders of Heterostraci, but does not belong to any one of them. It is most similar
to Drepanaspida in having broad and flattened body, position of oral opening, zones of
tesserae of ventral side of the body and ornamentation, etc. In Drepanaspida if the
median dorsal plates were fused with rostral, oral, orbital and lateral paired ridge plates,
forming a single dorsal carapace instead of zones of tesserae of dorsal side, it would be
difficult to separate the Polybranchiaspis from Drepanaspida. Therefore, at the first glance
Polybranchiaspis scems skin to Drepanaspida. However, the fact that Polybranchiaspis has
separate external branchial openings makes it difficult to assign it to Drepanaspida as
well as other orders of Heterostraci. Polybranchiaspis may derive from an unknown
common ancestor of Heterostraci.
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1. Guleaspis changi gen. et sp. nov. SLH (Cephalic shield), V. 2981, #7 x1.5,
2. ALk, V. 2981 #4ts (external mould of V.2981), #5 X 1.5,
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. Nanpanaspis microculus gen. et sp. nov. KB, SF8R AL, ZNBLREEHNNA, 2R
HEAE R, (Cephalic shield, exoskeleton weathered away, dark line drawing according
to mould of same specimen, showing anterior lateral angle of interzonal part), V.3030,
# X1,

. Polybranchiaspis ligojaoshanensis gen. et sp. nov. RN, ;RiEE AEIF (dorsal plate
exposed from ventral side, showing ventral rim and visceral endoskeleton), V.3027.2,45
%1,

. [WE, R AEEA R (gypseous mould of dorsal plate, showing ornamentation), V.
3027.3, 43 X5,

.k, EBEEAEERE, SREM (gypseous mould of ventral plate, showing ornamentation),
V.3027.4, 4] X5,
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1. Polybranchiaspis liaojacshanensts gen. et sp. nov. ¥ H(dorsal plate), V. 3027 # X1.5,
2. F L, &8 (dorsal plate), v.3027. 1, &5 X1.5,
3. [ L8 (ventral plate), V.3027. 4, 43 X2,
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