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ON THE POLYBRANCHIASPID AGNATHA AND THE
PHYLOGENETICAL POSITION OF POLYBRANCHIASPIFORMES

Wang Nianchong, Wang Junging

(Institute of Vertebrete Paleontology and Paleoanthropology, Adcademia Sinica)

Abstract

The materials dealt with in this paper, named as a new form of polybranchiaspids,
Siyingia altuspinosa gen. et sp. nov. were collected from the lower part of Cuifengshan
Formation (Lower Devonian), Yilang district, Yunnan in 1979. The diagnosis of the
new genus and type species is as follows:

Head and anterior part of body covered by a cephalic shield, poster-dorsal margin
of which a higher and laterally-compressed spine; Naso-hypophysial depression ellipse-
like in form, situated on the anterior-dorsal side of the shield ; Orbital openings medium-
sized, near rostro-lateral margin of earapaece, behind the nasohypophysial depression;
Oral opening inverted V-shaped located on the rostro-ventral margin of the head;
Sensory system in dorsal plate constituted by supraorpital system, infraorbital system
and one median-dorsal commussure; Their distribution different from that of Order
Heterostraci. Supraorbital system including V-shaped pineal canals that being in con-
tact with supraorbital canals on each side by theirs ultimate canaliculus; Each infraor-
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bital system including longitudinal lateral canal, transversal lateral canals with dicho-
tomousends and infraorbital canal. Ornamentation of carapace consisting of minute
polygonal tubercles.

Remarks The new polybrachiaspid differ greatly from Polybranchigspis in the
form and size of the dorsal spine on the shield, the dichotomous ends of canals and the
way of contact between a pineal canal and a supraorbital canal.

Discussion The ‘‘oral opening’’ explained by Liu in Polybranchiaspids was very
much like naso-hypophysial opening in Hugaleaspids. from several polishs through the
‘‘oral opening’’ made recently by the authors, we found a developing thickened rim
around the opening, on which there never was a dermal cover closed. If Halstead has
found occasionally the dermal cover on the naso-hypophysial opening, then. we have
observed it on the orbital opening too. Therefore we think the exoskeletal fragments
have been displaced during fossilization. Besids we have observed a changing order in
form from the transverse-elliptical ‘‘oral opening’’ in Polybranchiaspids to the long
naso-hypophysial opening in Eugaleaspids, such as Polybranchiaspis — Huananaspis —
Nanpanaspis — Yunnanaogaleaspis — Stnogaleaspis — Eugaleaspis. According to the
aforesaid fact, the ‘‘oral opening’’ of Polybranchiaspids must be still a naso-hypophy-
sial opening.

The naso-hypophysial opening in Polybranchiaspids and Bugaleaspids were much
bigger than the other known forms of Agnatha. We don’t think the nasal opening
and the hypophysial opening could be such large when the animal lived. It is possible
that in the naso-hypophysial opening of the live animal there was some cartilage that
penetrated a very small nasal and hypophysial opening, the structure called a mnaso-
hypophysial opening must get a name of naso-hypophysial depression, but the cartilage
couldn’t be conserved during fossilization. Then, it is impossible for the naso-hypophy-
sial opening to lead directly into the buceal cavity and to possess a inhalante function.

We give several definite characteristics of Polybranchiaspids: the dorsal plate of
head consisted of a single shield, the absence of electric fields, the way of distribution
of the sensory system of the shield, the far separation of orbital openings from each
other, the large naso-hypophysial depression, the situation of the pineal opening far
behind orbits, the oral opening in ventral side, the numerous external branchial ope-
nings, the disposition of the interbranchial crest, the structure of the capsula auditus
and the central nervous system, etc. From the abovementioned characteristics we can
come to the conclution that Polybranchiaspiformes was very much like Cephalaspides,
but not Heterostr'aci; Among Cephalaspides, there are a lot of common points between
Polybranchiaspiformes and Eugaleaspiformes, which must be placed in a common
subelass, Bugaleaspida; In comparison with Hugaleaspiformes, Nanpanaspis is closer
Polybranchiaspiformes.
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Bl L EkpuE e (Siyingia altuspinosa gen. et sp. nov.) Y (dorsal view) No: IVPP V6258, 1x1.5

B2 [k, (dorsal-lateral view showing dorsal spine) V6258, 1% 1.5

F 3 [F .75 (dorsal view showing nasohypophysial depression) V6258,2%1.5

4 IRt (Diantongaspis sp.) M (ventral view showing mouth) No: 80A-33% 1

B 5 MERfa (Diantongaspis sp-) M (longitudinal section showing nasohypophysial depression and
mouth) No: 79A-1X2 #8%E bs (branchial sac)



