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RHI NOPT ERA SPIS CORN UB ICA (McCOY), WITH NOTES ON TH E

CLASSIFICATION AND EVOLUTION OF THE P TERASPIDS

A bstract . - The snout an d mouth-parts of Rhinopte raspis cornubica (McCoy) (syn.
It du nensis (Ro ern er r) are dest r ibed for th e fi rs t time in spe cimen s fro m Da.cs zyce
(Cen tral Poland) and Overath (Rh ineland). An · an al ys is is ma de of the va rious
typ es of s nout k nown in th e pt erasp ids, and diagnoses are given of im por ta nt
gen era based on this fea ture. Evolut iona ry t re nd s wi t hin the pte rasp ids are
ou tl ined, and it is demons tra ted th at the long-snou ted conditi on was ach ieved
in t wo dis ti nct ways. It is s uggested that the possession of double na sa l sacs excludes
the pterasp idomorphs (hete rost raci) fro m the ancestry of the myxi noid cyclost omes .

INTRODUCTION

As a result of t heir det ailed wor k on the pte r aspids in r ece n t ye ars,
Wh ite and Stensi6 h ave dem onstra ted th s impor t an ce of th e charact ars
of the snout region when cons ide r in g the taxonomy of the order . For
this reason, the discovery of a snout of Rhincp tera sp is cornu bica in the
Holy Cross Mountains of Central P oland (Tar lo, 1958) is o f some signi
ficance, as the mo ut h- pa r ts and pre- oral region h ither to un known in
this species are w ell preserve d and a full d iagnosis can be giv en of t he
gen us of which it is the ty pe species, At the sam e time , it is th e first
pte ras pid to be ide ntil is d f rom the P lacod erm San dsto ne of the region ,
and enables th e cor rel ation of the la tter wi th the Emsia n of Western
Europe .

The SM ut was or iginally identified as belonging to Ptera spis dun ensis
(Roemer) . How ever, a s ubsequ ent compar ison of the ty pes of P te rasp is
cornubica (McCoy) and P .du nensis confirmed La nkester's (1868) v iew tha t
they re pres en t a sin gl e species and th at P.com u bi ca has priority, and this
na m e m ust the r efore be used both fo r t he new s pecimen and f.or m ater ial
previou sl y refer re d to P.dn nensis. In additi on , so many d ifferen t forms
of pteraspid are n ow known that it is no longe r feasible to ret ain them
al l wit h in the s ing le gen us Pteraspis an d, as w ill be shown . the char act -ers
of th-e snout of P . corn ubica requ ire that it be placed withi n a separ ate
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ge nu s. Th e generic name Rh in optemspis which was proposed by Jaekel
(1919) for P. dunensis has since become establishe d in ·the literature,
an d it is therefore cons idered appropriate to re tain it he re for P . cornu
bica.

Modern knowledge of the pteraspids is largely due to the work of
Wh ite (1935, 1938, 1950, 1956, 1958, 1960) who es tablished a classifi cation
based on the general proportions of the ca rapace and in particular of
th e rostral and cornual pl at es, as well as on th e characters of the ve ntral
surface of the snout. In the main this classification has be en follow ed
by Denison (1953, 1960) and Schmidt (1959). In 1958 howeve r , Stensio
published an extensive acco unt of the morpho logy of the pteraspids,
with pa r t icular emph asis on the snout region, an d on the basis of this
in formation he in troduc ed m any new generic and specific names. As
the in tr odu ct ion of so many new names unre la ted to White 's cl assification
is e x tr emely conf using, an at t empt is made in this paper to produce
a synthesis of th e two systems , and diagnoses are given of the more
imp ortan t genera.

Although it has lon g been recognized that t he ear lies t pt eraspids
were small and nar row with blunt snou ts, an d that the late on es were
of two m ain types - broad and blu n t snouted , and narrow and long
snouted - hitherto no attempt has been m ad e to trace the man ner in
which the two contrasting shapes could have e vo lved . The main e vo lutio
nary t rends are here given in outline, and with the aid of the Polish
speci me n it is establishe d that the long-snouted condition ev olved
independently in two distinct ways.

Finally, the arrangement of the mouth parts of R. corn ub ica is se en
to be relevant to a di scussion of Stensio's theory on the interna l s tructure
of the pte raspid snout, and it is felt tha t the evidence do es not support
his view that th e he terostracans (pter as pid om or ph s) gave rise to the
my xinoid cyclostomes.

D ESCRIPTIONS

Family Pteraspidae Huxley, 1858
Gen us Rhinopteraspis Jaekel, 1919
Rhinopteraspis cornubica (McCoy)

(p I. I . II; te x t - fi g. 1. 2 c, d, 3)

1847. "A st r ia t ed p ie ce of fi sh" ; C. W. P ea ch , On t he fossil geology.... pI. 2, fig. 7, 8.
1851. Steganodictyum cornubicum n. sp.; F . Mc C-oy, On some new ..., p. 482-3.
1854. St eganodictyum cornubicum Mc Co y; F . Mc Coy , Co ntr ib u t ions..., p. 233- 4.
1854. Palaecmteu th is da unen sis n . s p .; F . Ro em er. U ber di e Erge b n isse .... p . 650

(n ame only) .
1855. Stega nodi ct yum cornubtcum McCoy; F . Mc Coy . British P alae ozoic.... p l. 2 A.

fig . 1-3.
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1855a . Palaeot euth is du nensis n. sp.; F . Roemer, Palaeoteuthis..., p. 72- 4, pl. 13.
1855b. Archaeoteu t his dunensi s (Roemer); F . Ro em er, Kohlen-Period e..., p . 520.
1858. Archaeoteu this dun en sis (Roeme r); F . Ro em er, Notitz..., p . 55-6.
1861. Pterasp is dune ns is (Roem er) ; T . H . Huxley, P te r asp is dunens is ..., p. 163-6.
1868-70. Scaph asp is dunens is (Roemer) : E. R. Lankest er, The Cepha laspidae,

p. 19-20, text-fig. 10.
1e68. Scaphasp is cornu bicus (McCoy) (syn . Pt eraspis (Archaeoteuth is) dune nsis

(Roemer»; H . Woodward , F ish remains.... p. 247-8.
1868. Scaphasp is cornubicus (McCoy) (sy n. Scaphasp is dun ens is (Roemer»; E. R:

La nkest er, On the disco very...• p. 547.
1880. Scaphaspis cornub icus (McCoy) (sy n Scaphaspis dunensis .(Roe m er» ; C. W.

P each. On fos sils.... p . 94-5 .
1882. Scaphaspis cornubicus (McCoy); J. E. Lee, Notice..., p. 104-6. pl . 3. fig . 2. ,3.
1891. Pteraspid gen. indet . dunensis Ro emer; A. S . Woodward, Catalogue..., p. 174.
1891. Pteraspid gen. indet. cornu bicus McCoy ; A. S. Woodward. Ibid .• p . 175.
1893. Pteraspis cornubicus (McCoy}; J . H. Collins, A working list.. .• p. 477.
1899. Pteraspis cornubica O'{IcCoy); A. S. Woodward, On som e new spe cimens ...,

p. 229-232.
1900a. Pteraspis cornubica (McCoy); H. Fox, Geological notes. p . 356. pi. 16, fig. 7, 8.
1900b. Pt eraspis cornubica (McCoy); H. Fox, Notes on the geology ..., p. 148, pi. 7,

fig. 7, 8.
1904. Pterasp is dunensis (Roemer) ; F. Drev errnann, Uber Pterasp is ..., p. 275-8 9.

pl. 19-21.
1906. Ptera sp is cornubic us (McCoy); R. H. Traquair, Notes on fis h remains p. 11.
1906. Pteraspis cornubica (McCoy); C. Reid & J. B. SCrivenor, The geology p. 5, 8
1909. Pt eraspis cornubicn (McCoy); W. A. E. Ussher, G. Barrow & D . A. Me Al ist e r ,

The geology.... p . 14.
1912. Pterasp is cornubica (McCoy); W. A. E. Ussher, The geo logy..., p . 24.
1919. Rh inop t erasp is dunensis (Roem er); O. Jaekel. Die Mundbildung.... p. 74,

text- fig. 1 D .
1933a. Pteraspis dune ns is (Roemer); W. Gross, Di e unterdevon ischen Fische...,

p. 44- 52. pl. 1, fig. 1. 5; pl. 2; pl . 3. fig. 1-5 ; text-fig. 1-3, 4 A-G.
1933b. Pteraspis dun ensis (Roemer) ; W. Gross . D ie Wirbeltiere.... p . 7. 8.
1935. Pteraspis cornubica (McCoy); E . I. White, The os t racode rm.... p. 443.
1937. Pt erasp is dunens is (Roeme r); W. Gross , Die Wirbeltiere .... p. 7-9 , pl. 1.

f ig. 6.
1938. Pt erasp is (Rhinop terasp is) dunens is (Roemer); E. I. Wh it e, Ne w pteraspids....

p . 87, 1'10-112, text -fig. 26.
1938. Pteraspi s cornubica (McCoy); E. I. White . Ibid. , p. 112.
1948. Pteraspis (Steganod iJctyum) cornu bi ca (McCoy); H. Dewey. South-west En

gla nd. p. 17, pl . 12, fi g. 1.
1952. Pterasp is (Archaeoteuthis ) dunensis (Roemer) ; G. Wangsj 6. Morphologic

an d sy stematic stu d ies .... p . 583.
1956. Pterasp is (Rhinopteraspis) dunensis (Roemer); E . I. Whit e. P r e lim inar y no 

te ..., p . 1-10, text -fig. 4.
1956. " Ptera spis cornu bic a" (McCoy), E. I. Wh it e. I bid ., p, 4.
1957. Pter asp is dunensis (Roemer) ; K . F ahlb usch , P t erasp is .... p. 1-56 . pI. 1- 7, text 

- pI. 1-7 . te xt-fig. 1- 27.
1958. Rh inop t erasp is dunensis (Roemer); E. I. White. Or igin al envdro nment. ..,

p. 230-2. text-fig , 8.

1958. Ptera sp is dunensis (Roemer); L . B. Tarlo, Specimens of ostracoderms..., p . 8. 9.

4' Acta P ala contol o g lca , Nr 4
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1959. Pteraspis (Rhinopteraspis) dunens is (Roem er); Wo o Schmidt, Grundlag en ...,
p. 7, 23-6, 4:1-52, pl. 2, fig . 8, text -fig. 1(4), 3, 4(1), 7, 8.

1960. Pteraspis (Rhinopteraspis ) dune nsis (Roemer); E. 1. White, No te s on p te r aspids...,
p . 8, 134, t ext-fig. 5, 6.

1960. Rhinopt erasp is dunen sis (Roe me r); L. B. Tarlo , The Downtonia n qstracoderm...,
p. 224, text-fig. 7 b.

L ect otype (here chose n): Dorsal median plate A. 6955a , housed in Sedgwick
Museum, Cambridge , part figur ed by McCoy (1855, pl . 2 A, fig. 3), re-figured by
Dew ey (1948, pl. 12, fig. 1), complete spe cim en figured in present paper (pl. I ).

Type l ocality and horizon: La ntic and Lantw it Bays (Lla ntive t Bay) , near
P olperro, Cornw all, England ; Black Devonian Shale (Da r tmouth Sl ates) , Siege
n ian - Emsian, Lower Devonia n.

Diagnosis. - Pteraspid with elongated, blade-like snout; triangular
pre-oral field formed as s ingle synchromori al unit; well developed
ascending lamella; oral plates stoutly built: olfactory grooves present;
coarse ornamentation of dentine ridges (3-6 mm).

His tory of the species

Although Peach recorded fish remains from the Devonian slates of
Cornwall in 1843 , an d figured a recognizable fragment of a pteraspid in
1847, similar fish remains were described by McCoy (185 1) as polyzoa.
He erected the new genus Steganodictyum for them and recognized two
species -:- S. cornubicum and S. carteri, and despite the fact that McCoy
w as alone in -assigning this ma terial to an inve r te brate phylum, the
names he introduced r emain valid. Later S. cart eri was referred b y
Lankester (1868) to Cephalaspis, bu t a re -exam inat ion of the t ype material
now establishes that it should be place d within the genus Drepanaspis.

The type species S. cornubicum was also refe r red by Lankester (1868)
to Scaphaspis ( = Pteraspis, see Wh ite , 1935) and at the same time he
pointed out that there were no grounds for distinguishing Scaphaspis

cornubicu.s fr om P teraspis dunensis (Roemer, 1855). This view was accepted
by H. Wood ward (1868) and ' by Peach, Hu xley and Symonds (1880) , and
it is confirmed b y an exami nat ion of McCoy's type material, here figured
as pl at e 1. The ornamentation is id en ti cal to that found in P. dunensis,
in which the density of the dentine r idges is ver y characteristic, and
hence, as Lankester pointed out, material formerly referred to P . dunen
sis mo st now bear the specific name P . cornub ica, since McCoy' s name h as
priority .

It has been the practice in the past to re fe r all Cornish pt eraspids
to P. cornubica, but White (1956) noted t hat three distinct species 
P . dunensis, P . leachi and a species of Protaspis - have all been included
under this name. His forthcoming detailed description of the Cornish
pteraspids will therefore be of consid erable value, as it will clarify this
confused situation.
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Similarly, in the Ardennes-Rhinel and region, the n ame P . dunen
sis has been us ed indiscriminatel y for all large pteraspids, and in pa r t
icu la r fo r the long-snouted forms. Bu t Wh ite (1956) again brought order
to th is confusion, as he was able to show for . example, thaf mater ial
ascribed to P . dunen sis by Leriche (1912, 1924, 1925, 1926, an d 1948)
act ually belonged to P. ieachi,

Since recent wo rk has shown that it is no longer convenient to r et ain
the di fferent forms of pteraspid within the singl-e -genus Pteraspis, cons
iderabl e di fficulty has ar isen in establishing the cor rect generic d esig nation
of important species. Jaekel (1919) .proposed the new genus Rhinopte r
aspis for P. duii ensis (Roemer) and this name has become established in
the literature , although Roemer 's earlier generic name Archaeoteuthis
had priori ty. White and Ball (1955) gave cogent reasons for the validation
of the generic na me Rh inopteraspis by the suppression of Archaeoteuthis,
but as P. dunens is is now shown to be a synonym of P . cornubica,
Archaeoteuthis au tomatically becomes a synonym of Steganodictyum .
However , as the arguments em ployed by White and Ball apply with even
greate r cogen cy to the suppression ' of Steganodictyum , which has found
no place whatsoever in the liter ature , it is proposed to accept J aeke l's
genus Rh inopteraspis as va lid , and R. cornu bica thus becomes the type
species of this genus.

Des cript ion of Poli sh specim en

The specimen whic h is preserved as a natural mould , comes fr om
the P lacoderm Sandstone of Dales zyce , near Kielce, Central Poland (Tar
10, 1957). Originally , all that cou ld be seen, was the natural cast of the
inside of the snout and the lateral margins of the vent r al surface. Whe n
latex casts were made however, the internal par t of the snout broke
away and revealed the presence of the ent ire ventral surface of the
rostrum, including the pre-oral field, ascending lamella and oral pla tes!
(see pl . II and text-fig. 1).

The posterior part of the ro stral pl ate ca n be seen in ve ntra l vi ew ,
while the dorsal surface of the rostrum, which is consid erably lon ge r
than the ventral part, is seen in internal view. The lateral margins of
the rostral plate gradually converge anteriorly, and on the ventral surface
a well marked groove can be seen on either side. These grooves which
are near the edge of t he plate,run parallel to the lateral margins. The
pos terior part of the ventral surface is occupied by a raised triangular
area, the pre-oral fie ld , from which the ascending lamella slopes away to

1 Termi nology us ed in the description of the pt er a spid s nout va r ies from one
author to another. It is propo sed th erefore to use Stensio 's term ascending lamella
for Kiaer's "maxillary pl at e" , and White's pre -oral field for Stensio's "s ub- rostra l
la me lla of the rostral plat e". Th e te rm para-oral p la te will be us ed for t he plate
so nam ed by Stensio.
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F ig. 1. - Rh inopterasp is cor n u bica (Mc Coy), D. 1145 from P laco derm Sa n dsto ne ,
Daleszyce, near Kielce, Holy Cross Mts. Original s pecimen preserved as a n atu ral

mould; sketch based on .lat ex cast p repared by D r. J . Kulczycki
usc . l a m . a sc e n d ing lameUla , o l f . gr. olf a ctory groov e w it h sensory ca nal In fl oor of groo ve ,

o r p IS. or a l plates , par . or . pI. p a r a -or a l plate . p r e-or . f ld . pre- oral field .

form the anterior part of the roof of the mouth and buccal cavity. This
lamella is gently folde d , so that in section the central part forms a m edian
r idge , and its lateral margin is raised to fo rm a sharp ang le. On ei ther
side of the lamella the anterior portion of an elongated triangular para
-oral plate can be seen, and there is a deep groove r unni ng between this
plate and the lateral margin of the la mella. Th is would appear to be
an olfactory groove which directed water towards the olfactory organs
s ituat ed at the sides of the mouth.

The ornamentation of the pre -oral field consists of longitudinal dent
ine r idges, an arran gement not previousl y observed in the pteraspids, and
it has been shown (Tarlo, 1960) th at this area was produced as a single
unit (Le. synchronomorially). The rid ges on the remainder of the ventral
sur face of the rostrum are arranged in arcua te rows, and zones of growth
are clearly visible . It is cle ar that the rostrum increased in length by the
ad dition of areal zones of cyclomorial growth on its posterior margin,
which we re nevertheless ante rior to the pre-oral field.
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There is a sharp line separating the ornamented pre-oral fie ld from
the ascending lamella which is devoid of ornament, and a row of or al
plates adhering to the lamell a abut agains t this junction. The r-e are 7 oral
plates in all, the median of which is the largest , and in ant-erior view
it appears triangular w ith it s apex directed ventrally. The remaining
plates, which are also somewhat triangular in section, d iminish in size
towards the sides of the mouth. The plates are orname nted by concentric
dentine ridges and the ir ve n tr al surface tends to be abraded . (see text
-fig. 2). The shape of these plates is reminiscent of those described by
Stensio (1958) in Mylopteraspis r obusta,aHhough lin ,the 'P olish specimen
the central plate is less elongated than in Mylopteraspis, and is blunt
rather than pointed. It is not possible, however , to establish the identity
of these two sets of or al plates since Stensio's sp ecimen is known only
in dorsal view, having been d issected out from the d orsal side , while in
the Polish specimen the plates are known in ventral view only. As these
are preserved as rratural moulds, there can be no possibility of asc ertain
ing their appearance in dorsal view ,

Normally, oral plates are found attached either to the ventral median
plate or to the post oral covers (Kiaer, 1928;; White, 1935), but in this
inst ance there is no sign of these elements. When the animal d ied the
oral pl ates must have been closed against the posterior edge of the pre-oral
field, and they subsequently adhered to .the ascending la mella where they
became preserved, the post oral elements being lost. The perfeot ahgnme nt
of t he 7 individual oral plates suggests that they are in the position of
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Fig. 2. - Oral plates of My!opteraspis robusta Stens io. a dorsal view, b longitudina l
vertical sect ion ; X 3 (from Stensi6, 1958, p. 263, fig . 142 C, D) . Oral pla tes ' of
Rhinopteraspis cornu bica (McCoy): c anterior view, abutting on t he longitu dinal

dentine r idg es of the pre-oral f ield, d ventral view; X 3.
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natural articulation ; if this condition were due to an accident, they would
of necessity have suffered some displacement.

Description of Rhineland specimens
In the Palaeontological Museum, Berlin , there is an immature spec

imen of R . cornubica (G-P. M. B. 133) from Overathin which .the orna
mentation of _the ventral surface of the snout consists of longitudinal
dentine ridges. In the posterior part of this surface there is a raised
tr iangular . area which again poss esses longitudinal dentine ridges (see
te xt-fig. 3). Although this area is somewhat ill defined, it seems likely
that it repr ese nts the original pre-oral field which was formed synchro
nomorially at the time when the first ossification took place in the
ca rapace . Subsequently the snout increased in length by the addition of
alt e rnate dentine ridges immediately anterior to the post oral region,
giving a characteristic chevron Ipattern such as White (1956) described
in the same species. A further increase in length was accomplished by the
addit ion of zones of arcuate dentine ridges posterior to the chevron
pat te rn, identical to those seen in the Polish specimen.

Also in the Berlin Museum there is an adult snout (G-P.M.B. 110),
also from Overath, the ventral surface of which is divided into three
well-marked zones; an anterior one, in which the ornamentation consists
Jf longitudinal dentine ridges; a middle zone with the chevron arrange
ment ; and a posterior one, in which the dentine ridges are arcuate (see
text- fig. 3). This seems to demonstrate that the differences are due to
the age of the individual and have no value in themselves as diagnostic
ch aracte rs of the species.

This spe cime n was further d ev eloped in an attempt to reveal the
pre-oral field, but only the triangular so-called "oral sinus" of Fahlbusch
(1957) could be seen. This sinus would appear to mark the position which
in the Polish specimen is occupied by the triangular pre-oral field and
as cending lamella. As the snout is increased in length by the addition of
dentine r idges on its posterior border, but anterior to the pre-oral field,
there is a zone of growth rather like an epiphysis between the main
par t of the snout and the pre-oral field. This would naturally be a point
of we akness, and no rmally the pre-oral field falls away after death, so
that its presence in the Polish specimen is of considerable importance.

Classification of the pteraspids

Whit e (1956) although recognizing that the sub-genera- of Pteraspis
(Prot opt eraspis, Belgicaspis, and Rhinopteraspis) were .originally based
on misunderstandings, nevertheless was able to show by developing the
mouth and cornual regions that the di versions were in fact well founded.

2 Sub-genera ar e here ra ised to generic rank as it is felt that tho differences
between the m warrant this.
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F ig. 3. - Ornamentation of the ventral sur f ace of the s nout in Rhinopteraspis
corn ubica (McCoy ): a immature snout, G-P.M.B. 133, formed as a single synchro
nomorial unit , with pre-oral field distinguished, X 0.5; b young snout B.M .,
P. 22043, showing chev ron arrangement of dentine ridges (from White, 1956, p . 7,
f ig. 4), X 0.6; c adult s no ut, G-P.M.B. 1l0 ,showing three clearly defined zones of
growth : the firs t and mo st anterior - zon e of synchronomorial growth with
longitudinally a r r anged dentine ridges (as in fig . 3a); the middle zone - dentine
ridges a r ra nge d in characteristic chevron (as in fig . 3b) ; posterior zone - dentine

ridges arranged arcuately (as in fig. 1); X 0.5.
N ot e : In t h is a d u l t s peci men t he p r e-oral field has be en lost.
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This was a major step towards establish ing a modern cl assification of
the pteraspi'ds . Subsequently, White (1960) restored Zych's sub-genus
Althas pis as a valid name, and introduced the new sub-ge nus Cymript e
rcspis 'for .t he reception of Pteraspis leachi.

Wh ite's classification, which was accepted by Schmid t (1959), was
based on materia l from the Anglo-Welsh P rovince and the Ard ennes 
Rhinel and geosyn cline . In 1958 however, Stensio, us ing m ateri al from
P odoli a (Ukraine), introduced m an y new generic names fo r t he pter aspids ,
based in the ma~n on the character s of t he snou t region and, in parti
cular, on th e ty pes of growth ex hibited there. Unfor tunately , since he was
pr im ar ily concerned with morphology , Stensio gave no diagnoses or
descriptions of these new forms, nor did he indicate how they were
re lated to species already described from Podolia. As a consequence of
the ensuing complicated taxonomic situation, there is a very real danger
that Stensio's fundamental contribution to our knowledge of the pterasp
ids will be ignored. There is also a danger that two entirely separate
classifications will be employed for t?e pteraspids, one based on Podolian
material and the other on material from Western Europe.

The differences in the characters of the snout region recognized by
Stensio are of fundamental importance in any understanding of the
pte raspids, and the pr:neric distinctions based on them would seem to be
jus t ified. Neverthe! .ss it is necessary to show the relationship between
these new genera and those already established, and such a synthesis
is attempted here'. In this wa y it is hoped to produce an outline classif
icat ion which combines features of those proposed by White and Stensio.
Diagnoses of the genera here accepted as valid are given below, together
wit h a short discussion of each.

Genus Penygaspis Sten sio , 1958
Type species: Penygasp is dixoni (Whit e, 1938)

(text -fig, 4)

1938, P terasp is dixont n . s p.; E. 1. White, New pter aspids ..., p . 100-11 0, text-fig. 11- 25.
1958. Pen y gasp is dixoni (Whi te); E. A. Stens i6, Les Cyclost om es..., p . 278, 292, 326,

t ext-fi g. 147 C-F.
1960. P enygasp is d ix on i (Wh ite); L . B . Tarlo, The Do wnton ia n os tracode rm ..., p . 224,

text -fig. 6.

H ol ot y p e: Dorsal median pla te P. 20155-6 , housed in Britis h Museum (Nat .
H ist .) London , fdgured by White (1938, t ext-fig. 15).

T y pe horizon and locality: Lo we r Old Red Sa nds to ne, ? Senni Beds, Pen-y-gau
Farm, n ear F er r yside, Ca rma r the nshir e.

Diagnosis. - Small-sized pteraspid, length of dorsal m ed ian plate
less than 4.0 ern; dorsal an d ventral me dian plates composed of la rge
central synchr ono morial unit ornamented by coarse longit ud ina l dent ine
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ridges, with surrounding 'zone of cyclomorial growth composed of concentr
ic dentine ridges.

Remarks. - This genus represents the most primitive condition
found in the pter aspids. The m edian plates are composed of a large
synchronomorial unit surrounded by a comparatively narrow zone of
cyclomorial growth, thus contrasting with all othe r pteraspids in which
the growth of the main plates is e n tire lycyclomorial. Alth ough this form

Fi g. 4. - Penygasp is d ix oni (White), ventral median plates s howdng centr al syn
chronomor ial un it with surrounding zone of cyclomorial growth (from White, 1938,

p. 106, f ig. 18, 19).

was originally described from the Lower Siegenian, a fragment belonging
to this genus is known from the Lower Gedinn ian (Traquairaspis zone)
(White, 1946, p. 212). This genus is a small snub-nosed form and in this
respect is similar to Protopteraspis , but it has a st r iking ornament wh ich
is sufficie n t to war r an t generic distinction.

Genus Protopteraspis Leriche , 1924
(syn. Simopteraspis Wh ite, 1950)

Type species : Protopteraspis gossele t i Le r iche, 1906
(text-fig. 5)

1906. Pteraspis go sseleti n. sp.; M. Le riche , Contri bution a I'etude ...., p. 26, pl . 1.
fig. 6-9, text-fig. 8.

1924. Pterasp is (Protopteraspis) gosseleti Lenic he ; M. Leriche , L es Pteraspi s....
p. 149.

1950. Pteraspis (Simopteraspis) gosseleti (Leric he ); E. 1. Whit e, Pterasp is..., p. 82,
text-fig. 15-17, 19.

1959. Pterasp is (Protopteraspis) gosseleti Ler iche ; W. Schmidt, Grundlagen...,
p. 32, 34.

L ect oty pe : Carapace in dorsal vi ew , figured by Wh ite (1960. text- fi g. 15),
housed in University of Lille.

Type horizon and locality: Psammites de Li evin, P a s-de-C al a is.,
Diagnosis. - Small-sized pteraspid with blunt rounded snout; sm all

triangular pineal plate widely separated from orbitals; pre-oral field
not developed ; narrow ascending lamella; oral plates articulating with
ventral median plate.
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Remarks. - This genus is cha r act e r ized by its sm all size and its short,
blunt-ended snout. In ve ntral view there is a very narro w border anterior
to the oral opening, and a very narrow ascending lamella. There is no
sign of a pre-oral field.

Fi g. 5. Protopteraspis primaeva (Kiaer), ventral view of snout r egion showing
narrow ascending lamella (aft er Stensi6, 1958, p . 262, fig. 141 A).

Genus Zascinaspis Stensio, 1958
(syn. Brotzenaspis Stensio, 1958)

Type species: Zascinaspis heintzi (Brotzen)
(text-fig. 6)

1936. Brachipteraspis he intzi n. s p. : F . Brotzen , Beitrage..., ,p . 46-7 , pl . 7, fdg. 3,
text-fig. 16.

1958. Zascinaspis he intzi (Brotzen); E. A. Sten siO, Les Cyclo stornes..., p. 255, 339,
text-fig. 189.

1958. Z asc ina sp is obtusi rost r a n . sp.; E. A. Stensi6, I b id ., p . 339, tex t-fig. 189
(invalid).

H o[ot ype : Do rsal ca rapace P. 112, hou sed in Geologi cal Survey, Stockholm,
figured by Brot ze n (1936, pi. 7, f ig. 3).

T y pe horizon and loca lity : Di t tonia n , Us cie czko, Podolia .

Diagnosis. - Broad medium-sized pteraspid; wide pentagonal pineal
plate adjoining median projection of orbitalrpre-oral field not developed;
wide and deep ascending lamella.

....... ; "." . . . . . '

F ig. 6. - Zascinaspis heintzi (Brotzen), ventral v iew of snout reg ion s howin g w ell
developed ascen ding lamella (af ter Sten si6 , 1958, p. 339, fig. 189 A).
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Remarks. - Although Brotzen originally included Z. heintzi in
Brachipteraspis, the structure of the ventral surface of the snout of
Z. heintzi shows that it is quite different from the type species of Brach
ipteraspis, i.e. B. latissima (Zych), the main distinguishing feature of
Zascinaspis being the marked d evelopment of ' the ascending lamella . In .
addition, this form is broad and blunt-snouted and is clearly a precursor
of such later forms as Protaspis, Zascinaspis carmani (Denison) being
very close to Protaspis.. .

Genus Althaspis Zych, 1931
(syn. Lericheaspis Zych, 1931; Pseudopteraspis Stensio, 1958;

Cymripteraspis White, 1960)
Type species: Althaspis samsonowiczi n. nom.

(text-fig. 7)

1927. Pteraspis lerichei n .sp. elongata n.mut.; W. Zych, Old-Red ..., p. 5·5, pl. 4.
fig. 1, 5; pl, 5, fig. 2-4 , text-fig. 7.

1931. Podolaspis (Althaspis) elongata (Zych) ; W. Zych, F~una ryb..., p . 89, text-
-fig. 41, 50.

1933. Pteraspis elongata Zych; F . Brotzen, Die Silurischen , p . 456-9. text-fig. 16.
1936. Rhirnopteraspis elongata (Zych) ; F. Brotzen, Beitrage , p. 7.
1958. Pseudopteraspis elongata (Zych); E . A. Stensio, Les Cyolostomes... . p. 266,

282, text-fig. 144, 15,7.
1960. Pteraspis (Althaspis) elongata (Zych); E. I. White. Note s on pteraspids...,

p.2.
1960. Pseudopteraspis elongata (Zych) ; L . B . Tarlo, The Downtonian .... p . 224,

text-fig. 7c.

Lectotype : Carapace figured by Zych, 1927, pl. 5, fig. 2.
Type horizon and locality: Upper Ditton ian, Dzwinogrod , Podolia, Ukraine.

Diagnosis. - Long-snouted pteraspid; wide pineal plate adjoining
narrow median projection of orbital; para-oral plate; ventral surface
of snout ornamented by transverse dentine ridges produced by cyclomo
rial growth; ascending lamella developed.

Remarks. - Zych (1931) introduced the name Althaspis as a sub-genus
of Podolaspis, including in it P. elongata Zych. Subsequently, Brotzen
(1933) also referred the authorship of Pteraspis elongata to Zych, White
(1935) however, recognized that Pteraspis elongata (Alth) had priority ,
despite the fact that he believed a single species was represented. Refe
rence to the original descriptions shows that in fact two species are
present. Subsequently reference has erroneously been made to Pteraspis
elongata Zych, and since this name is pre-occupied, it is necessary to
rename this species. The new name P. samsonowiczi is here proposed,
in honour of the late Professor J. Samsonowicz, Warsaw University,
Poland.

Brotzen (1936) referred this species to Rhinopteraspis by virtue of
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its e longate d snout, and Whi te (1938) noted the similarity between
Pterasp is elongat a Zych ( = P. samsonowiczi) had his P. leachi . Stensio
(1958) proposed the new genus Pse udopteraspis for this sa me for m on
accoun t of the type of growth seen in the snout r egion, but White (1960)
recogn ized that Zych's name Althaspis was still av ailable , and there was
no need to introduce a new gene ric name. Althaspis now becomes the
va lid genus, with A .samsonowiczi its type spec ies .

.-,, ., .
I •, ., \, ., ,

I \
I \, ,

I \

/ \
\.

\.

Fig. 7. - A!thaspis surnsonouxczs n.norn., ventral view of snout region showing
asc ending lamella an d transverse dentine ridges (after Stensio, 1958. p . 282.

fig . 157 A) .

The growth of the snout of P. leachi (White, 1938) enables this species
also to be included in Althaspis. White (1960) however, proposed the new
genus Cym ripteraspis for this species, separating it from Althaspis on
account of the small area of concentric cyclomorial growth at the posterior
margin of the ventr al surface of the rostrum. However, since the greater
part of the growth consists of normal zones of cyclomorial growth , iden
tical to those seen in Althaspis, the development of this small round
"plate" at a late stage of development is not here considered sufficient
to warrant the e rect ion of a new genus.

Genus Podolaspis Zych, 1931
(syn . Plesiopteraspis Stensi6, 1958)

Ty pe species : Podolaspis lerichei (Zych, 1927)
(text -fig. 8)

1927. Pteraspis le richei n .sp. r ostrata n .mut .; W. Zych, Old-Red ...• p. 54, p l. 2, f ig. 7,
9; pl . 3, fig. 3 ; text-f ig. 5.
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1927. P terasp is stu r i Alth rost rata n .mut. ; W. Zych , I b id. , p. 52-3 , pl. 2, fi g. 6;
pl. 3. fLg. 3.

1931. Podolasp is r ostra ta (Zyc h) ; W. Zych, F au n a ryb ...• p. 91, photo 14.
1933. Ptera sp is lerichei Zych ; F . Brotzen, Die Silu r ische n p . 445-7. t ext-fig. 9.
1935. Pterasp is maj or Alth ; E . 1. Whit e. The Ostr acoderm p. 443.
1958. Plesiop t eraspis s p .; E. A. Sten sio, Les Cyclo st om es p. 267- 8. 271 . t ext-fi g.

145 A , B, 148.

L ectotype : Anterior pa rt of dors al carapa ce . figu red by Zych (1927. pl. 3.
fi g. 3).

Type horizon an d l ocal ity : Downtonian , Mogie lnl ca, PodoLia , Ukra in e .

Diagnosis. - Broad pteraspid; pineal wide. semicircular in outline ,
not adjoining orbitals; pre-oral field developed but not clearly differen t
iated from ascending lamella.

Remarks. - Zych (1927) described the "mutat ions" Pt eraspis Lerichei
n.sp. rostrata n .mut. , and Pteraspis stu ri Alth rostrata n .mut. , and the
sp ecimen he figured on pl . 3 fig . 3, under both names is here selected as
the lectotype. Zych (1931) described similar material as PodoLaspis
rostrata, and White (1960) selected this species as the type species of
PodoLaspis. In 1933 Brotzen described this same form as Pteraspis Lerich ei
Zych , which meant that he had selected P.Lerichei rostrata as the typical

Fig. 8. - Podolasp is l er ic hei (Zych), ventral vi ew of s nout reg ion showing t he
developm ent of t he pr e- or al fi eld f rom t he as cend ing lamella (afte r S t e n sio, 1958,

p . 272, f ig. 148 B).

for m of P.leri ch ei. In 1935 how ever , Whit e claimed that P.lerichei w as
a synonym of Pt eraspis major Alth, for which he se lected as lect otype
the specimen figured by Alt h (1874, pl. 3, fig. 3- 5) whic h Zych ha d inclu
ded in his sy nonymy of Pt erasp is Lerichei rost rata . A comparison of Alth's
and Zych 's figu res shows that in fact two for ms are represented, and
hence Brotzen was justified in usin g P.Lerichei. Stensio (1958) has descr
ibed pterasp ids fro m Pod olia with the same typ e of pre-oral region as
P Jerichei rostrata, whic h he has placed in the new genus Pl esiop t era sp is,
The d iff er ences are in fact suffi cien t to warrant generic distinction from
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Pteraspis, and he was justified in introducing a new generic name.
However, since White (1960) selected Podolaspis rostrata Zych (Pterasp is
lerichei rostrata Zych; P.lerichei Zych) as the type species of Podouispis,
then the generic name Podolaspis became available and because it has
priority it must replace Stensio's Plesiopteraspis. The only specific name
available for the type species is P.lerichei Zych, as Brotzen (1933)
recognized , and therefore the valid name for this form ds Podolaspis le
richei (Zych) .

Genus Loricopteraspis nov.
Type species: Loricopteraspis althi (Stensi6, 1958)

(text-fig. 9)

1958. P t era sp is al thi n .sp.; E. A . Ste nsio, Les Cyclostomes..., p. 277, te x t-fig. 152 A.
1960. Pt erasp is althi StensiO; L . B. Tarlo, The Downtonian..., p. 224, tex t -fi g. 7a .

H ol otype: Snout C. 15-59 housed in Swedish Museum of Nat . H ist. Stockholm,
f igu red by Sten sio (1958, text-fig. 152 A).

Type horizon an d locality: Downtonian, Podolia, Ukraine.

Diagnosis. - Blunt-snouted pteraspid; pre-oral field composed of
small synchronomorial units some ornamented with dentine ridges aligned
longitudinally, and others with transverse ridges.

F ig. 9. - L oricopter asp is alth i (Stensio), ventral view of s nout r egion showing
p re- ora l field com posed of small scale- Ihke synchro no rnonia l unit s (sche matic r e

-presenta ti on after fi g. 152 A of StensiO , 1958, p . 277).

Rem ark s. - Sten si6 (1958) cons idered that this type of pre-oral
field could be included in the ty pe genus Pt eraspis, but as White (1935,
1956) has shown, in the type species of Pteraspis, the pre-oral f ield is
orname nted by small pustules , and these cont rast with the arrangement
describ ed by Stensio. It is therefore fel t that .th is new form of pre-oral
field described by Stensio should be gene rically separated from Pteraspis,
and as the synchronomorial units appear rather scale-like the new name
Loricopteraspis is here proposed.
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Genus Pteraspis Kner, 1847
(syn. Scaphaspis Lankester, 1864; Belgicaspis Zych, 1931; Brachipteraspis

Brotzen, 1936 ; Parapteraspis Stensio, 1958)
Ty pe species: Pteraspis rostrata (Agassiz, 1835)

fo r details see Wh it e, 1935
(t ext -f ig. 10)

Ho!otype: Internal cast of do rs al carapace, 21444, housed in Geological Survey
Mu seum, London.

Diagnosis. - Typical pteraspid with triangular snout which m ay
be elongated anterior to the pre-oral field; pre-oral field well developed,
ornamented by small pustules; ascending lamella ' present; oral plates
slender, articulating with post-oral covers.

F ig. 10. - Pterasp is rostrum (Agassiz), ventra l v iew of sn out showing pre-ora l
field with granular ornament, ascending lamella , oral pl a tes and post-ora l cover

(after White, 1935, p . 384, f ig . 1a ).

Remark s. Belgicaspis Zych cannot be gener ically d is ti nguishe d
from Pt eraspis itself, as its pre-oral field and ascending lamella are
essentia lly the sa me as those in Pteraspis rostrata. The characteristic
e long at ion of the snout in Belgicaspis is also merely a fu rthe r developmen t
of the condit ion seen in Pterasp is rostra ta . Belgicaspis is t herefore he r e
incl uded as a sy no nym of Pteraspis. Similarly , Parapteraspis Stensio
canno t be ge ne r ically distinguished from Pteraspis a nd is a lso included
in its syno nymy.

Genus Mylopteraspis Stensio, 1958
Type species : Mylopteraspis robusta Stensio, 1958

(fig . 11)

1958. M y!opteraspis robusta n .sp .; E. A. Stenaio , Les Cyclostome s..., p. 263, 280;
te x t -fig. 142, 156.

H o!o type: Snout w ith ,associated oral plates C. 1546, housed in Swedish Museum
of Nat. Hist ., Stockholm, figured by Stensio (1958, t ext-fig. 142, 156).
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Type horizon and locality: Dittonian, Podolia, Ukraine .

Diagnosis. - Triangular snout; pineal produced laterally to meet
orbit als; pre-oral field well developed; ascending lamella present; posterior
corners of ventral surface of rostrum project medially; oral plates stoutly
built.

Remarks. - This genus is very similar to Pteraspis, but is generically
distinguished from it by its possession of highly specialized mouth-parts.

Fig. 11. - Mylopteraspis gracilis Stenslo, ventral view of s nou t show ing median
projection of postero-lateral margins of the ventral surface of the ro stral plate,

and well marked pre-oral fi eld (after Stensio, 1958, p. 259, fig . 139 A ).

Genus Rhinopteraspis Jaekel, 1919
(syn. Steganodictyum McCoy, 1851; Palaeoteuthis Roemer, 1855;

Archaeoteuthis Roemer, 1855)
Type species: Rhinopteraspis cornubica (McCoy, 1851)

(pl. I , II)

Fo r det ails - see a bove pp. 368-376 and t ext.-figs. 1, 2 c, d , 3.

EVOLUTION OF THE PTERASPIDS

It is we ll known that the ear liest pteraspids were small, blunt
-snouted forms, while the latest were of two markedly contrasting kinds
one havin g a very broad carapace and blunt snout, the other being
na rrower wi th a greatly elongated snout . However, this simple picture
is mo re com pli cated than was formerly realized, Sten sio's n ew informat
ion on the growth of the snout region enabling the recognition of se parate
lineages, whic h were not previously apparent. This is based on the fact
that the characters of the snout region indicate phylogenetic relationships,
where as the proportions of the different plates in the carapace merely
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appea r to change wit h geological age , and are the refo re satisfactory only
whe n conside r ing overall evolutionary trends. Using the characters of
the snout region it can he shown that both the long-snouted and broad
-carap aced forms we re arr ived at in two in dependent ways , and an
atte mp t is made bel-ow to t r ace the man ner in which this took place.

As can he seen in tex t-fig. 12, three major lines ca n be traced from
a c-ommon primit ive form , such as Pr ot op t erasp is and the first of these

P rot a s o t s Rh i no p t e r a s p ls

~ r a c h i p t a r Q S P l 5

Af t ne s p r s

\
P te ras p i s

Mylopt a r asp ls

Z ascin os pr s

t o r t c o p t e r c s p t s-------
p o d olasp ' s

~
Pr ott2rop t e r o s p i s

F ig. 12. - Ou tline p h ylogeny of t he pteras p id s.

lead to on-e of the broad, blunt-snouted forms. In t his line lit tle chan ge
occurre d in the snout region, which remained essentia lly the same through
out. Protopt eraspis was small wit h a blunt snout, and an ascending
lam ella not strongly de veloped, and from it one can easily envisage
the der ivati-on of Zascinaspis which was some what broader, and had an
increased development of the ascending lamella . F inally, it seems likely
that this form gave rise to Prota spis by way of a species such as Z ascin as
pis carm ani (Denison). It should be noted that although Denison (1960)
descr ibed this species under the genus Pteraspis and considered it to be
in termediate betwe en Pteraspis and Protasp is, it is clear from his fi gures
of the ventral part of th-e snout that it b-ears no re lation to Pteraspis,
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but is ins te ad on the Zascinasp is-Prot aspis line. It is howe ver excluded
fro m Protaspis itself on account of the characters of the cornual region .

The next line can al so be derived from Prot opteraspis, but this ti me
It loads to one of the lon g-snouted forms . The increase in the length of
.he snout was achiev ed by the add it ion on th e posterior m argin of the
ros tral plate, of zones of cyclomorial gro wth in which the dentine r idges:
were aligned transversely , th e zone of growth in all probabil ity being
anterior to t he ascending lamella . All pteras pids w it h this type of gro wth
are included in the ge nus A Lthaspis, the long-sn ou t ed A. samscnowicz i
being reached bv way of A .knjda nowiensis (Stensio ) with its triangular
.snou t, and A .v imiens is White which has a snou t intermed iate between
the two. As there w as likely to be a point of weakness where suc h growth
t akes olace, th is may accoun t fo r the apparent absence of the ascending
lamella in specimens of A .leachi, as it migh t easily have fall en away
af ter n eath .

In 'con t ra st to the previous t wo lines , the t hird line which can also be
d~rivf'rJ from Prot opteraspis is ch aracter ized by the deve lopment of an
en tire ly new st ruct u re on the vent ra l surface of t he rostrum. Th is is the
t riang ular pre-oral field wh ich in the ear ly blunt-snouted forms such
as Pod olasp is , was no t d emarc ated fr om the asc ending lamell a , and in
Iact can be conside red as an an terio r production of it in the plane o f
the rostral plate . This leads to the condit ion seen in Pteraspis where th e
pre-oral field was cl early di fferentiat ed fr om the asc endi ng lam ella.
In this genu s the resulti ng t riangul ar snou t could also be increased in
length by t h-e addition of zones of cy clomor ia l growt h on t he pos ter ior
ma rgin of the r ostral plat e, bu t anter ior t o the pre- oral f ie ld , as for
exa m ple in P.rostrata and P.crollchi. Such growth reaches a climax in
Rhinoot eraspis, examp Jesof w hich have proport ions similar to those known
in t he later forms of Altha spi s.

Altho ugh Brot zen (1936) erected the ne w genus B ractiip terasp is fo r
Pt erasp is lat issim a Zy ch, a pte ra s pid wi t h a broad carapace, which was
diffe re n t fro m Prctasp is in th e corn ua l region, Stensio (1958) pointed
o ut tha t in fact the v entral su rface of the sno ut in Brachipteraspis was o f
the same typ e as t h at seen in Pteraspis. T hu s it is clear th at wi th in
th is thi rd linea ge, both lon g-sn outed and broad-carapaced forms evolved .

It shou ld he noted that Rhincp t eraspis and Loricop teraspis ar-e ge ne
r ica lly s eparat ed fr om PI eraspis it self o ~ accou nt of t he type of orname nt
seen in the pre-oral fi eld , an d My lcpt eraspis cn accoun t of it s speci al ized
mouth- par ts.

Thu s it is cle ar tha t both long-sno ute d and broad -carapaced forms
developed in diffe r en t line ages , the animals having b-een select ed in
two main dire ct ions, an d this was probably r eflected in th eir modes of
life. The lon g-snou te d forms may we ll ha ve used their sno uts for st ir r ing
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up mud containing organic debris and small invertebrates, like the
present-day sturgeon, while the bro ad-carapaced forms glided over the
subst ratum rather lik e the modern skate .

A FF IN IT IES OF THE PTERASPIDS

Stensio's (1927) cla ssic work on the cepha laspids es tablished beyond
any dou bt th eir close zoological aff inity to the mod e rn lampreys. However,
his contentio~ that th e heterostracans (pteraspidomorphs) were related
to the hag-fishes (myxinoid cyclostornes), has not met with the same
rea dy acceptance. Stensio drew attention to the fact that the cephalaspids
and lampreys both had a dorsal nasa-hypoph ysial opening, and a single
nasal sac, and that their branchial pouches had . their own individual
external openings. He also noted that the heterostracans and hag-fishes
both possessed a ventral nasc-hypophysial opening, and that there was
a common external opening for their branchial pouc hes .

In 1924 however, Kiaer had proposed a division of the ost racode r ms
in to two major groupings based on the prese nce of a single nostril in
one group - the cephalaspids and an aspids, and double nasal sacs in the
ot her - the heterostracans. White (1935) accepted Kiaer's contention
that the heterostracans had double nasal sacs, bu t he did not feel that
this con dition was of gre at taxonomic value . Stensio on the other hand
claimed that the pteraspids like the myxinoids must have had single
nasal sacs, but on ly Zych (1937) agreed wi th this although in 1931 even
he had reported the occurre nce of olfactory grooves at the sides of the
ve ntral surface of pteraspid snouts .

The whole question of th e re lation of the heterostracans to modern
cyclostomes has aga in been broa ched as a result of the publication by
Stensio (1958) of hypothetical re construction of the internal anatomy of
the pteraspids. In order to substantia te his claim that the p teraspids
had single nasal sacs, Stensio wa s obliged to postulate the existence
also of a cartilaginous pad on which wo uld be set a row of upper labial
pla te s aga inst which the ora l plates wo uld occlude. This was in orde r
th at a pre-nasal sinus (which would re pre sent the single nasa-hypophysial
opening) could be accommodated between the ascending lamella and th e
oral plates (see text-fig. 13).

Previously , both Kiaer (1928) and White (1935) suggested that the
oral plates occluded directly against the ascending lamella, and the new
Polish specimen of R.comubica lends support to this opinion . The mouth
plates have been remarkably we ll preserved, and as they are in perfect
alignment , this suggests that they were undisturbed after death. Thus
the sharpness of the junction between the plates and the posterior margin

5 Acta P a laeontologica . Nr 4
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of the pre-oral field, which can be taken as the natural posi tion of
occlusion , preclude s the possibility of the intervention of the hypothet
ical elements postulated by Stensio, hence doubt is cast on his basic
premise that there is only a single nasal capsule present .

With regard to the case for double nasal sacs, in the Polish specime n
paired grooves can be seen situated between the para-oral plate and the

~~~:~~~~ ~~:~~
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Fig. 13. - Sagittal sections of the snout region of pteraspids: a t he arrangement
of Myxine with pteraspid condition s uperimposed, b a pteraspid with t he naso
oral region reconstructed according to Stensio's (958) hypothesis , showing simi
larity to Myxine and various hypothetical s t ructu res postulated by Stensio: c a pte
raspid reconstructed according to the evidence of the snout of Rhinoptera spis
cornubica, s howing the occlusion of the oral plates directly against the as cen ding

lamella.
asc. la m. ascen di ng lame lla . cart pd , cartilaginous pad, mo. mouth, or . pi , oral plate ,

p r nas . st n. pre-nasal sinus , Ip. lab . pI. upper la bial plate: cartfla ge stippled.
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pre-ora l field on eithe r side of the ve ntral surface of the snout. These
can best be interpre ted as olfactory, and it is of interest to note tha t
Stensio figu red similar grooves in his Podolian material (figs. 150, 154,
156) although he off ered no explanation for them. Furthe r confirmation
tha t the heterostracans possessed paired na sal sacs is to be found in the
cyathaspids, where small notches occur anterior to the orb ita l notches
on the down turned lateral margins of the dorsal pla te . These we re
interpreted by Kiaer and Hein tz (1935) and Watson (1954) as ma rking the
posi t ion of the openi ng to the olfactory org an , but Stensio (1958, text
-fig. 193) consi de red that the y marked th e positi on of hy potheti cal se nso ry
tentacles .

Thus there can be little doubt that the heterostr acans had double
nasal sacs, and by virtue of thi s they are precluded from the ances try
of the myxinoid cy clostomes , This means that two fundamentally diffe rent
groups together mak e up the Agn atha. One includes the cephalaspids and
all mod ern cycloctomes, both lampreys and my xinoids, and the other the
heterostracans which may perhaps include th e ancestors of all higher
verte brates.
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L . BEVERLY T AR L O

RHINOPTERASPIS CORNUBICA (McCOY) ORAZ UWAGI 0 KLASYFIKACJI

EWOLUCJI PTERASPIDOW

Streszczenie

Praca zawiera pi erws zy opis rost r um i czesci gebowych Rh inopteraspis cor

nubica (McCoy) na podstawde okazu, znale zionego ostatnio w piaskowcu plakoder

mowym Daleszyc ko lo K ielc (Tarlo, 1958).

CZE:SC tylna powierzchni wentralnej ros trum zaieta jest przez tr6jkqtne pole

preoralne, ad kt6rego odchyla sie scianka wstepuiaca tworzac przednla cZE:SC

sklep ien ia otworu us t nego i [amy gebowe] . Z kazde] strony wymienionej scianki

widac wydluzona trojkatn a plytke p araoralna oraz gleboki rowek biegnacy miedzy

ta plytka a brzeg iem bocznyrn scianki. Wydaje sie, ze jest to rowek wechowy, kt6

ryrn woda kierowala s ie do organ6w we chowych, polozonych z bok6w geby, Orna

mentacja pola preoralnego sklada sie z podluznych prazkow dentyny, czego do

tychczas nie obserwowano u p teraspid6w.
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Pl y tiki oralne sa za cho w a ne w nat u ra lne j poz ycj i a r ty k u lacy jne j. J est ich si e

de m o przy czyrn s rodk ow a je st n aj wieksza . Widziana od przodu plytka t a jest t roj

katna, zwrocona wierzcholkiem ku s t roriie wentralnej . Wielkosc pozostalych pl y

tek , 0 przekrojach rowniez nieco t ro jka tnych, zmniejsza s ie ku bo ko m otwor u

us tnego.

Cechy okolicy ro stra lne j rnaj a zasadnicze znaczen ie dla kl as yfikacji p te ra spi

dow i n a ich podstawie wy rozn ia ne Sq tu rodzaje. Au tor poda je zarys k las yflkacj i

p teraspidow, \V k to ryrn uwzgle d nia propozy c]e zarowno White'a (1935-60). jak

Ste ns io'ego (1958) .

Pon izej podane sa diagnozy rod za jow , uzn a wa nyc h przez autora ni niejszej

pracv .

G enus Penygaspis Stensio , 1958

Gatunek typowy : P . cli:t:ani (Wh ite, 19J R)

(f ig. 4)

Diagnoza. - Maly pte ra sp id 0 dlugosc i plvt k i m edia lnej

medialne dorsalna i wentraln a ztozo rie z sync h romo r ia ln ej

o rn a men tow a ne j podluznyml p ra zk arn i dentyny.

ponizej 4 ern : p ly tk i

jeclnostk i centralne j ,

Genus Prot opte rn sp!s Ler iche , 1924

Gatunek t vp owv : P . gosseleti Lar iche. 1906

(fig . 5 )

Diagnoza . - Maly pt eraspid 0 tepyrn. zaok rqglonym ro strum: mala p lytka p i

nea lna oddzielona szeroko od or bita lnych: pole preoralne ni e rozw in iete ; scianka

ws tepujaca wa ska: plv tk i oralne zes t aw iajace s ie z went ra ln a ply tka s rodkow a.

Gen us Z nsc in nsp ts Stensio . 1958

Gatunek typowy : Z . hei ntzi (Brotz en, 1936)

(f ig. 6)

Duumoza , - Pterasp id s re d n ie i w ie lk osci. s ze ro k i, pl ytka pin ealna pen tago nal

na, przyl egla do srodkowe go wv stepu ora lnej ; pole preoralne ni e rozw iniete ; scia n

ka wstepuiaca szeroka i gle boka .

Genu s A lthasp is Zy ch , 1931

Gatunek typowy : A. samsonowiczi n. nom.

(fig. 7)

D iagnoza . - Pteraspid 0 dlugim ros t r um; sze rok a pl ytka pinea lna, p r zylega

ja ca do waskiego w y .tep u srod kowego orb ita ln e j ; p lytka paraoralna : pow ier zc h n ia

wentraln a ros t r u m ornamentowa na poprzeczny mi prazkarni dentyny 0 p r zyrosc ie

cyklomor ialnym ; scianka wstepujaca rozwinieta .
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Genus Podolaspis Zych, 1931

Gatunek t ypowy : P. lerichei (Zy ch, 1927)

(f ig. 8) ·

D iagnoza. - Pte raspid szeroki ; pl ytka pinea1na szeroka, 0 zarysi e po!lkolistym.

nie przylegla do orbitalnych : pol e preoralne wystepuje, lecz nie jest wyraznie

wy odrebn ione od sc ianki wstepujace] .

Genus Loricopteraspis nov.

Gatunek t ypowy : L. althi (St ensiO, 1958)

(f ig . 9)

Diagn oza. - P terasp id 0 tepyrn rostrum ; pole preoral~e , ztozone z malych jed

nostek sync hronornor ia lnych, ni ektore z n ich ornarn entowane podluzn ymi prazka

mi dentyny, a inn e - prazkami poprzeczn ymi.

Genus Pt eraspis Kner, 1847

Gatunek t ypowy : P. rostrata (Agassiz, 1835)

(f.ig. 10)

D iagnoza. - Pteraspid typowy 0 t rojkatnyrn rostr um, ktore moze s ill przedlu

zac ku przodowi do pola preoralnego ; pole preoralne dobrze rozwiniete, ornamen

towane malym i brodawkami; sciank a ws tepu iaca rozwlnieta ; plytki oralne smukle,

ze staw ia iace s ill z postoralnymi pokrywami.

Genus Mylopt eraspis Ste nsio, 1958

Ga tu nek typowy : M. robusta Stensio , 1958

(fig. 11)

D iagnoza. - P te raspid 0 trojkatnyrn rostrum, plytka pinealna osiagajaca late 

ra lnie plytki orbitalne ; pole preoralne dobrze rozwiniete ; 'sciank a wstepuiaca ist

nie je ; tylne rogi powierzchni wentralne j rostrum wystajaee ku srodkowl ; plytki

oralne masywne.

Ge nus Rh inopterasp is Ja ekel, 1919

Gatunek typowy : R.coTn ubica (McCoy. 1851)

(p l. I , II)

Diagnoza. - P teraspid 0 rostru m wydluzon ym w ksztalcie ostrza ; pole preoral

ne utworzone przez pojedyncza [e dnos tke synchronomorr alna : scianka wstepujaca

dobrz e rozwinieta : pl ytki oralne masywne ; istnieia rowki wechowe : gruba orna

mentacja, zlozon a z prazkow dentyny (3~ mm).

Cechy czesci ro stralnej maja wartosc taksonomiczna oraz wskazuja na s tos un k i

filogenety czn e. Z drugiej st rony, proporcje roznych plytek pancerza zdara sie tyl

ko zmleniac z w iekiem geologlcznyrn i -co za tym idzie - majq wartose jedynie
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pr zy rozpatrywaniu og6lny ch ki erunk6w ewolu cyjnych . Op ierajqc si e n a (" : ~ ' ~ .nh

czesc i ro stralne j mozna st wie r dzic , ze fo rmy 0 dlugim rostrum i szeroko opa nce r , :1 2

zosta ly zreali zow a ne na dwoch n iezal eznych drogach i au to r usiluje WY:\' 2zye

s pos ob, w jaki sill to odbylo .

Wr esz cie , uklad cze sci gebowych R.comu bica je st w azny dla rozwaz.: ,'j nad

teo r ia Stensio'ego, dotycz a ca budowy w ew net rz ne j rostrum pt eraspidow, przy czyrn

a uto r dochodzi do wniosku, ze pteraspidomorfy (Het eros t r aci), z uwagi na po sla

danie podwoj nych toreb ek wechow ych, w inny bye wylaczone z linii przodkow

Cyclostoma ta ty pu sluzicowaty ch (My x ino ide a) .

OB.JASN I E:N IA DO IL USTRA CJI

Fi g. 1 (p . 372)

Rh i nopterasp is corn ubica (McCoy ), ok az D . 1145, z pia sko wc a plakoderrnowego
Dalesz yc, O ryginal ny ok az zachowany jako odlew naturalny. Rysunek z odlewu
lateksowego, wy kona nego przez Dra J. Kulczyckiego ; asc . lam. scianka wstepu
[aca, olf . gr. rowek wechowy z kanalem czuciowyrn na dnie rowka , or.pls. plytki
ora lne , par.or.p!. plytka paraoralna, pre-or.fld . pol e preoralne .

F ig. 2 (p , 373)

a,b Plytki oralne Mylopterasp is robusta Sten siO: a od strony dorsa ln ej , b pod
Iuzny przekroj pionowy; X 3 (wg StensiO, 1958, p. 263, fig. 142 C, D).

c,d Plytki oralne Rhinopteraspis corn ubtcu (McCoy): c z przodu, plytka gra
n iczy z podluznymi prazkarni dentyny pola preoralnego , d od strony wentralnej ;
X 3.

Fig. 3 (p. 375)

Ornamentac ja pow ierzchni wentra lnej ros trum u Rhinopterasp is cor n u bica
(McCoy): a niedojrzale rostrum G-P.M.B. 133, tworzace pojedyncza [ednostke sy n 
chronornorlalna 0 w yodrebnlonym polu preoralnyrn, X 0,5 ; b mlode rostrum,
B. ·M., P 22043, ukazu iace uloze n ie prazkow dentyny w k sztalcie szew ronow (wg
White'a , 1956, p. 7, fig. 4), X 0,6; c dorosle rostrum, G-P.M.B. 110, ukazujace trzy
wyraznle wyodrebnione strefy wzrostu : pierwsza, przednia - st refa synchronomorial
nego w zrostu, 0 prazkach dentyny ulozon ych podluzn ie (jak na fig. 3a ) ; srodkowa
st r efa '- prazk! dentyny ulozone w charakterystyczne szew rony (jaJk na fig . 3b) ;
tylna strefa - prazkl dentyny ulozone lukowato (jak na fig. 1) ; X 0,5. Uwaga : Na
doro slym okazle pole preoralne zostalo zniszczone.

Fig. 4 (p . 377)

Penygaspis dixoni (White), wentralne plytki m edialne , uk azujace centralna
synch ronom orlaln a [ednostke z otaczajaca strefa cyklomorialnego wzrostu (wg
White'a, 1938, p. 106, fig . 18, 19).

Fig. 5 (p, 378)
Protopteraspis primaeva (Kiaer), cz~s{: ros t r alna , w idoczna od st rony wentral

nej, ukazujaca waska scianke wstepujaca (wg Stens io, 1958. p. 262, fig . 141A).

Fig. 6 (p . 378)

Zascinaspis heintzi (Brotzen), czesc rostralna, od strony went r a ln ej , ukazu iaca
dobrze ro zwlnieta scianke wstepuiaca (wg St en sio , 1958. p. 339, fig. 189A) .
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Fig. 7 (p. 380)
Althaspis samsonowiczi n. nom. , cz~sc rostralna, od strony wen tralnej, uk azu jac a

scl an ke wstepu iaca i poprz eczne p razk l dentyny (wg Stensio . 1958. p. 282. fig. 157A).

Fig. 8 (p. 381)

Podo!aspis !erichei (Zych), cz~sc rostralna, od strony went ralnej , uk azuj a ca
rozwoj pola preoralnego od scianki wstepujace] (wg Stensio. 1958. p. 282, fig. 157A)

Fig. 9 (p. 382)

Loricopteraspis althi (Stensio), cz~sc rostralna, od st rony wenlralnej , ukazujaca
preoralne pole, zlozone z matych , lus kowatych je dnostek synch ro nomorialny ch
(schematycznie. wg Stens io, 1958, p . 277, f ig. 152A).

Fig. 10 (p. 383)

Pt erasp is rost rata (Agassiz), rostrum od st rony wentralnej, uk azujace pol e preo
ralne z granulowana ornament acia , scianke wstepujaca , plytk i ora lne i pokrywe
postora lna (wg Wh it e'a , 1935, p . 384, f ig. l a).

F ig. 11 (p. 384)

My!o pt eras pis gracilis Stensio, rostrum od st ronv wcntralnej , ukazujacc-w rzu 
cie sr odkowym postero- Iateralne brzegi wentralnej powierzchn i pl ytk i ro stralnej
i do brze zaznaczone pole preora lne (wg Stens io, 1958. p. 259, f ig. 139A).

Fi g. 12 (p. 385)
Szk ic f iloge nezy pte raspido w .

Fig . 13 (p. 388)

Sagitalne pr zekroje rostralnej czesci p teraspidow: a uklad u Myxine z nanie
si onym typ em pt eraspidowym; b pteraspid ze zrekonstruowana czescla nos ow o-oral
na, zgodnie z hipoteza Stens io (1958), ukazuiacy podoblenstwo do M yxine i r6:ine hi
potetyczne elementy postulowane pr zez Sten sio ; c pteraspid zrekonstruowany op ie
rajac sle na budowie rostrum Rh inopteraspis cornubtcc , ukazujacy okluzje plytek
oralnych bezposr edn io nap rzeciw sciank i ws tepujacej; asc.lam. scianka wst epuj aca ,
cart.pd. poduszeczka chrzast kowa, mo . otwor ustny , or.pl, plytka o ralna, pr.nas.sin .
zatoka prenazalna. ip .lab.p!. gor na plytka wargowa ; chrzastka oznaczona Iin ia p rze
rvwana .

PI. ]

Rhtnopterasp is cornubica (McCoy) , dor sal na plytka media lna, ukazujaca chro
powata or namenta cje prazkow de ntyny. Lektotyp. A 6955 a; lu pk l z Dartmouth .
Lantic i La ntwit. Kornwalia (okaz w Se dgwi ck Museum. Cambridge).

P I. II

Rhinopterasp i.~ cornubica (McCoy), went ralna powlerzchn ia rost r um, ukazujaca
pole preoralne , pl ytki oralne , sclanke ws te pujaca i rowk i wechowe, Okaz D.1145.
z wa pieni plakodermowych w Daleszycach , znajduje sle w Zakl. Paleozool . PAN
IV Warszawie . (Szczeg6lowe obiasnlen ia - vide fig . 1 w tekscie).
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.11. E EHE P JB 1 TA P JIO

RHINOPTERASPIS CORNUEICA (McCOY ) Yl 3AMEtIAHYlH

o K~ACCM¢MKAUMM J1 3BO~IDUMM rrTEPACrrM~

Pe:no.lle

Pa60Ta cO,l\epJKI1T nepaoe on n ca a a e pxrna 11 POTOBblX x ac rea RIt inopterQ spis cor 

nubica (M cCoy) n a OCHOBam UI ofipaaua Hat1AeHHoro B nocneznree BpeMSI B nJIaKO

,l\epMOBOM necx aaaxe ~aJIelllH,-\ OKO.'lO KeJIbU (T'aprio, 1958).

3 aAHSISI q aCTb BeHTp aJIbHOH noaepxnocrn pi-tna sannra rpeyrom.m.rxr opam,

HblM nOJIeM, aa KOTOpblM HaXOAI1TCSI HaKJIOHHaSI BOCXO,l\SIl.l.\aSI crenx a otipaayrourau

nepemnoro xacre csona p oroaoro OTBepCTHSI H pOTOBOI1 n OJIOCTH. C If<lJK,l\Oti CTOp OHbl

:n ot i CTeHKH BH,l\Ha Tpe yrOJIbHaSI n ap aop an s n ax n .'la CTI1HKa 11 r Jly 6oK I1t1 JKeJl060 K.

npOXO,l\SIl.l.\I1I1 MeJKAY 3 T Oti nJiaCTI1HKOii 11 60KOBbIM x p aest BOCXO,l\Hl.l.\eH CTeHKI1. Hpen

eTaBJlJIeTCSI, 'iTO 3TO 060HHTeJlbllbll'1 ]KeJl060K, no KOTOpOMy BOAa uartpaa nn rracs

K oprauasr 060HHHI1H pacnonoaceaa r.n r no 60KaM pra, Cxyrrsnrypa npeopam.uoro

IIOJIH COCTOHJla H3 nponom. n s rx nOJlOCOK ,l\eHTI1Ha, 'ITO no CI1X nop He nanmonanocs

Y rrrepacnazt.

Opansnsre n JiaCTHHKU coxpanensr B eCTeCTBeHHOM nOJlOmeHI1I1. Mx I1MeeTCH cesu.,

npl1qeM cp eAHHHaH HBJlHeTCSI HaI16oJlbllJei1. CMOTpH cnep ezm OHa rpeyronsnoa cpop

Mbl, ofipauremraa Bep1l1l1Hoi1 K searpanaaoa CTopOHe. BeJIH'iHHa OCTaJlbHbIX nJiaCTH

HOK, Tome HeCKOJlhKO rpeyronsm-rx Po paspeaax, YMeHblllaeTCSI no aanpaanenmo

K 60KaM p oroaoro OTBepcn HI .

Oc06eHHOCTH 06 J1aCTI1 pblJla I1MelOT OCHOBHoe aaaxen ae ,l\JlH K.'l aCcl1qJl1Ka,-\1111

rrrepacna n H aa HX OCHOBalU111 paarpamrsem-r an ecs pons r, ABTOP npI1BO,l\I1T nafipo

COK KJlaCCl1cPI1Ka,-\1111 rrrep acnnn, B KOTOpOM Y'iI1TbIBaeT npen n oaceana "Yai1Ta 11 CTeH

uie (White, 1935-60; S t ensio, 1958). H I1JKe npaaeneasr JII1arH03bl POAOB, npnaaa

aaesrstx aa'rop osr nacroaurea pa60TbI.

Pozt Penygasp is Stensio, 1958

Tl1 n H'iHbIl1 BI1A: P . dixoni (White, 1938)

,l{uazlW3. H e60 Jlbilloti nrepacrmn C Me,ll.l1aJlbHOH n JiaCTI1HKoti ,lI.JlI1HOIO MeHee

4 CM ; aearpansuaa 11 AOpCaJlbH aH nJi aCTI1HKa COCTaBJleHHble CI1HXPOHOMOpl1aJlbHoi1

uetrrpam.uoa e,ll.I1HH'-\eH, y xpaureaaoa n p O,ll.OJIbHbIMI1 nOJlOCKaMI1 ,lI.eHTI1Ha.

Pozi P rotopt er aspis Leriche, 1924

Tl1 nJ1'illbl t1 BI1A : P. aossetet! Leriche, 1906

,l{tlaZ1t03. H efionsuroa rrrepacrnrn C TynblM oxpyrneam-ta PbIJl OM; aefiomsuraa

nHHeaJIbH aSI n JiaCTHHKa 111l1pOKO OTAeJleHHaSI OT Op6I1TaJlbHbIX ; npeopansnoe none

uepaaaaroe; BOCXO,ll.SIl.l.\aH CTeHKa Y3KaJI; opam.asre nJiaCTI1HKH COe,ll.HHHIOTCSI C cepe

,lI.I1HHbIM BeHTpaJlbHblM l.l.\I1TKOM.
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Pozt Zasc ina sp is Stenslo, 1958

T~ml1'IHblii m:I~ : Z . hein tz i (Brotzen, 1936)

399

j.{uaZU03. Il-repacrnm cpe~HeH Bemf 'lI1H b I, WI1POKI1H; naneansnaa nJIaCTI1HKa

neHTar OHaJIb HaH , COnpI1KaC aIOll.\aHCH co cpe~I1HHbIM BblcTynoM OpaJIbHOH ; npeoparns

Hoe nOJI e H e p a 3BI1TO ; BOCXO~Hll.\aH CTe H K a Wl1pOKaH 11 r JIy6oKaH .

PO~ Althas pis Zych , 1951

Tl1m:l'IHbIH BI1~ : A . sam sonowiczi n. nom.

j.{uaZU03. Il-rep acrran ~JII1HHOPbIJIbIH; umpoxaa nnneansnaa nJIaCTI1HKa, npane

raWI~aH K y3KOMy cpe~I1HHoMY OTpOCTK y Op6UTaJIbHOH ; napaOpaJIbHaH nJIaCTI1 H Ka;

aerrrpansnaa noaepxaocrt, puma yxpaurena nonepexasra« nOJIOCKaMU ~eHTuHa

C I..\UKJIOMOpUaJIbHb IM npupocrou: BOCXO~Hll.\aH CT e H K a pa3BHTa.

POA Podola spis Z ych, 1931

TUnH'lHbIH BH~ : P. !erichei (Zych, 1927)

j.{uaZU03. Il-repacrnm WHpOKUH; nHHeaJIbHaH nJIaCTHHKa urapoxaa, nonyxpyr

noro oxepraaaa, He conpaxacaerca C Op6HTaJIbHbIMH ; np eoparnsaoe nOJIe HMeeTCSl,

HO H e BbI~eJIeHO OT 'Ie TJI H B O OT BOCXO~Slll.\eJ1 CTeHKK

PO~ Loricopt eraspis nov .

THI1l:I'l!'lbIH BU~: L. alth i (S tensio, 1958)

j.{uazuo3. IlTepacnH~ Tynop b IJIbIJ1; npeopamsn o e nOJIt: COCTOHT U3 He60JIb lllliX

CHHXpOH OM Op HaJIb H bIX e,lJ;HHH~, uercoropure H 3 HHX noxptsrrur npO,lJ;OJIbHbIMI1 nOJIOC

KaMI1 ~eHTHHa , ,npyrl1e-:a<e n on epe-un.nnr.

P OA Pterasp is Kner, 1847

Tl1nl1'IHblii BI1~ : P. ros t ra ta (Agassiz, 1835)

j.{uaUW3. Tl1nl1'IHblii nrepacrmn C Tp eyrOJIbHbIM pbIJIOM , xoropoe MO }KeT YAJII1

HSlTbCSI cnepeznr npeopansnoro nOJIH ; npeoparn.aoe nOJIe XOPOIllO pa3B I1T O, y x p a 

nreno MaJIeHbKI1MI1 6opo~aBo'IKaMH; BOcxO,lJ;SIll.\aSI CTeHKa pa3BI1Ta; TOHKl1e opa nsn sre

nJIaCTI1HKH coeAHHSIwTCSI C nOCTOpaJIbHbIMI1.

PO,lJ; Myl opteraspis Stensio, 1958

THnH'IHbIH BI1 ,lJ; : M. robustc S te ns io, 1958

j.{uaZ1t03. IlTepacnl1~ C TpeyrOJIbHbIM PbIJIOM; mmeansaaa n JI a CTI1HKa ,lJ;OCT l1 r a eT

JISITepaJIbHO Op6I1TaJIbHYw ; npeopansnoe nOJIe xopouro pa3BI1TO; I1MeeTCll B OCX 0,lJ;Sl

maa cremca ; 3a,lJ;HHe pora BeHTpaJIbHOJ1 nOBepXHOCTI1 pstna asrcrynaror K cepezraae:

OpaJIbHble nJIaCTI1HKI1 MaCCI1BHble.
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POA Rhinopteraspis Jaekel, 1919

T~nwIHbli'i B~A: R . co rnu bt cc ( M cCoy . 1851)

j{uaZ1W3 . Tl'rep acnnn C YAJI~HeHHbIM P hlJlOM B B~Ae OCTpJ1R ; npeopansuoe none

OOpaJClBaHHOe eA J1HW IHo i'i CJ1HXPOHOMOp~aJlbHoi1 eA~Hm~ei'i ; BOCXOARl.I.\aR CTeHKa XO

pouro paaaxra ; opam.n sre nJlaCT~HK~ xraccir aaere: ~l\feIOTCH o OOHHTeJl b H b le }KeJlOOK~;

. p y 6 a n 0pHaMeHT~poBKa ~J n OJl OCOK A eHTliHa (3- 6 ~fM) .

OcooeHHOCTI1 OOJIaCTI1 pblJl a I1Me lOT TUKCOH OM I1LIe CK Oe JHaLIeH~e Ii YKaJblBalOT

q>l1JIOreHeTl1qeCKl1e COOTHOllIeHI1H . C A Pyroi1 CTOp OH b l, nponopuna paaastx nJIaCT~HOK

nanusrpn 113MeHHIOTCR nOB~Al1l1fOMY C reOJlOr~LIeCK~M BOJpaCTOllf 11, LITO ~J s roro cne

nyer -- ueaas: eA~HCTBeHHO npa paCCMOTpeH~~ OOl.l.\J1X 3BOJIIo~~OHHbIX aanpaane

H11tf. OCHOBblBaHCh aa npJ13l1aKaX OOJl a CTI1 psraa MO}KHO yCTaHOBJ1Tb, 'ITO AJIUHHO

pblJlble ¢OPMbl 11 C llI~POK~M naaustpev 6blJI~ OCYl.l.\ eCTBJIeHbl AByMH He3aB~C~MbIM~J

llYTRM~ ~ aBTOp CTapaeTCH HaMeT~Tb cnoco5 , KaK 3TO np0J13 0 llIJl O.

HaKOHe~ p acnonoxceane POTOBblX qaCTei1 R. cornubica ,IMeeT 60JlbllIOe aaaxeuae

J\Jl H CY}KAeH~R 0 r eopna Crennre, x acaroureaca BHYTpeHHero CTpOeHJ1R psina rrre

paCnJ1A. ABTOp npJ1XOAJ1T K BbmOAY, 'iTO nrepacnanosropdrst ( H eter ost r a c i), o6JIaAaSl

ABOtfHblllfJ1 o60HSlTeJlbHbIM~ MellIK aMJ1. AO Jl }KH b l 6blTb ~CKJllOqeHbl J13 JI~H~~ npen

KOB xpyr-noporurx TJ1na MI1KCllH .
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EXPLANATION OF PLATES

PI. I

Rhinopteraspis cornub ica (McCoy)

Dorsal median plate showing coarse ornamentation of dentine ridges. Lectotype,
A 6955a, form Dartmouth Slates, Lantic an d Lantwit Bays, Cornwall , hous ed In
Sedgwick Museum, Cambr idge.

Photograph by A. Barlow

PI. II

Rhinop teraspis cornubica (McCoy)

Ventral surface of snout showing pre-oral f ie ld , oral pl ate s , ascen ding la mella , an d
olfactory grooves . Specimen D. 1145 f rom Placoderm Sandstone, Daleszyce , near
Kielce, Holy Cross Mountai:ns, hou sed in Palaeozoological Ins titute, Warsaw (for
ex pla nat ion see also text-fig. 1).

Photogra ph by W . Brack en bury
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