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Abstract. — The present paper deals with fossil {ish remains (Placodermi, Elasmo-
branchii) from the Upper Devonian of the Holy Cross Mountains. The followiny
new forms have been described: Malerosteus gorizdroae n. gen., n. sp.; Tomaiosteus
grossi n. gen., n. sp.; Dinichthys denisoni n. sp.; D. ceterus n. sp.; Titanichthys ko-
ztowskit n. sp., Deveonema obrucevi n. gen., n. sp.; Operchallosteus vialowi n. gz=n.,
n. sp.; Alienacanthus malkowskii n. gen., n. sp.; Sentacanthus zelichowskae n. gen.,
n. sp. The presence of Dinichthys pustulosus, D. cf. tuberculatus, Pachyosteus bulia,
Holonema radiatum, Anomalichthys ingens, Plourdosteus sp., Oxyosteus sp., Sten-
osteus? sp., Ctenacanthus sp., as well as of some dastached teeth of Cladodus and
f)ittodus, has been recorded. On the base of the investigated materiai the author
agrees with the opinions postulating that in Brachythoraci there has occured the
disappearance of dentine and its substitution by osseous tissue. In the brachytho-
racids this process had taken place at a considerably earlier evolutionary stage
than in the Crossopterygii and the Dipnoi and it had, moreocver, progressad
farther, having affected the jaw denticles too. The structure of the parasphenoid
in genus Pachyosteus, problems relating to the position of the gill slit, and
changes in the outline of bones during ontogeny are discussed and some cursory
remarks on the systematics of Brachythoraci are given. The final chapter contains
notes on the stratigraphic distribution and geographical range of the described
vrachythoracid forms.

INTRODUCTION

This paper is concerned with placodenm remains from Frasaian and
Famennian deposits in the Holy Cross Mountains.

In accordance with information published by J. Czarmocki (1947), two
sedimentation zones may be differentiated within the region of the Holy
Cross Mountains. Their boundary line runs approximately conformably
to the axis of the Kielce syncline. The morthern Liysa Gora region differs
irom the southern Kielce region in more complete development of the
paleozoic series, in facial differences and in considerably greater thick-
ness of sediments which -are frequently of Flysch character.

All of the Upper Devonian fish material has been recovered from
the Kielce region, namely from the localities of Wietrznia, Psie Goérki and
Kadzielnia, and from the village of Gatezice lying south-west of Kielce.
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In the adjacent hills of Wietrznia and of Psie Goérki the Frasnian beds
are similarly developed. They are represented here by layered limestones
and thin layers of shales. The following three horizons have been diffe-
rentiated by Czarnocki (1947 and 1950; see also Rozkewska, 1953) on the
recorded brachiopod fauna:

Upper Frasnian — horizon III with Hypothyridina cuboides and Man-
] ticoceras intumescens,

Middle Frasnian — horizon I1 with Hypothyridina coronula,

Lower Frasnian — horizon I with Hypothyridina procuboides.

The specimens of fishes have been recovered from all Frasnian hori-
zons in the Wietrzmia hill. In Psie Gorki the fishes have been yielded by
horizon III only.

In the Kadzielnia hill are developed the three Frasnian horizons and
a considerable part of the Famennian. The Lower and Middle Frasnian
beds consist here of reef limestomes. Fish remains have been found in
Upper Frasnian and Famennian beds only. The Upper IFrasnian here is
developed as thick bedded limestones with Hypothyridina cuboides and
Manticoceras intumescens. The Lower and Upper Frasnian consist of
shales and marls with a fauna of cephalopods represented by the geners
Cheiloceras and Tornoceras.

In the fourth lecality situated at the village of Galezice (about 15 km
to the south-west of Kielce) there are no Frasnian or Lower Famennian
beds. Upper Famennian beds, reduced to a thickness of 3 to 4 m, rest di-
rectly on the Givetian. They are represented by limestones from horizons
containing Prolobites, Platyclymenia, Orthoclymenia, Gonioclymenia, and
Wocklumeria, the latter underlying Carboniferous deposits.

“ The material described in the present paper is composed of two
different collectioms:

1) the specimens collected by the late J. Czarnocki before the war
and partly destroyed through war activities. This collection is housed in
the Geological Institute (I. G.) in Warsaw;

2) the specimens collected by the late Prof. Z. Gorizdro-Kulczycka
and by the present author between the years 1947 to 1952 on behalf of
the Muzeum Ziemi (Museum of the Earth) in Warsaw. Work at further
enlargement of the collection was continued by the writer during 1953
to 1955 on behalf of the Palesczoological Institute of the Polish Academy
of Sciences in Warsaw. This collection is housed in the Museum of the
Larth (M. Z.) in Warsaw. .

The material was mostly prepared by treatment in acetic acid and
saturation in paraffin. Before being photographed the specimens were
whitened with ammonium chloride.
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The laboratory work has been carried out in the years 1953-—1956
‘at the Paleozoological Institute of the Polish Academy of Sciences in
Warsaw. Throughout the investigation most helpful advice and assistancz
were given to the writer by the Head of the above mentioned Institute,
Prof. Roman Kozlowski. In the course of the field work the most friendly
kindness and help were shown to the writer by the Managers of the
Museum of the Earth — Prof. St. Matkowski and Prof. A. Halicka.
Dr. M. Zelichowska, chief of the Department of Documentation of the
Geological Institute in Warsaw, has provided the author with the oppor-
tumity for studying the specimens in her charge.

In 1955 and 1956 the author spent two months at the Gecl.-Paleonto-
logical Institute of the Humboldt University in Berlin. Prof. W. Gross
has provided the author with the facilities for studying at this Institutc
and offered very useful criticism. Much valuable information and advi-
ce was obtained by the writer, in the way of correspondance, from
Prof. D. V. Obruchev ol Moscow and Dr R. H. Denison of Chicago.
Miss A. Illner, the librarian of the Paleontological Institute of the Hum-
boldt University in Berlin, has taken pains in supplying the author with
the required literature. The accompanying photographs have been taken
by Miss M. Czarnocka. The paper has been translated by Mrs. J. Hum-
nicka.

To all these persons the writer wishes to express his deepest gra-
titude.

DESCRIPTIONS-

Order Arthrodira
Infraorder Brachythoract
Genus Plourdoesteus @rvig, 1951
Plourdosteus sp.

(pl. I, fig. 1, 2)

Material. — A fragmentary posterior ventrolateral and a complete
marginal (pl. I, fig. 1). These two elements were found lying beside one
another on a small rock fragment and display a similar ornamentation
pattern suggesting their appurtenance to the same individual.

Description. — Posterior ventrolateral relatively large, the preserved
fragment being 38 mm long and 28 mm wide. Its anterior lateral portion
shows tha base of a broken off process, which in this genus is commonly
connected with the posterior lateral. The outer surface densely covered
by minute tubercles, somewhat larger along the margin, more so in the
posterior portion. The associated marginal is markedly small. Its shape
(pl. I, fig. 1) indicates that it was not united with the central, this being
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a characteristic feature of genus Plourdosteus. The course of suture with
the postorbital and the paranuchal show the same indentures as in
Plourdosteus trautscholdi (Eastman) (Obruceva, 1954, fig. 1), except for
the side edge being more arched so that on the whole the marginal is
more quadrangular. The width of this element mcusured from the point
of juncture with the postorbital and the paranuchal is 15 mm. The same
s its maximum length measured normally to the line of the previcus
dimension. The sensory line groove transversing the marginal produces
& rather sharp bend from which branches off a blind ramification. As
compared with Plourdosteus trautscholdi this ramification is placed more
anteriorly and has a more distinctly lateral direction. Judging from the
shape of the marginal the head shield may be supposed to have been
markedly short, with its posterior side corners extending far to the sides.
The lacdk of a margin joining the central refers this specimen to the
genus Plourdosteus. .

In the same bed as the above mentioned specimens was also found
the left infragnathal (pl. I, fig. 2) which, perhaps, may have bezlongad
to the same form. Its entire length is 34 mm, c¢f which 16 mm are
assignable to the functional anterior pcrtion. The posterior ,blade’ is
fairly broad, attaining centrally a width of 8 mm. The upper margin
nearly rectilinear, while the lower one is gently arcuate. On the outer
surface the lower and the posterior pourtions are clearly separated from
the smoother, upper-front portion; the laiter passes intc the anterior
functional portion of the infragnathal. During the life-time this had
probably been covered by the mucous lining only. Both the lower and
upper margins of the functional portion are damaged, but it seems
Goubtless that the latter was provided with a number of denticles. Two
ol these are preserved within the symphyseal part. Two such complete
denticles are also observable at the back of the functional portion. They
are conical and 2 to 3 mm in height. At the base of each of them there
i a slight convexity on the outside of the jaw. These convexities reveal
that in the functional portion there were five such denticles over a di-
stance of 7 mm.

Occurrence. — The Frasnian, horizon II, Wietrznia hill in Kielce.

Brachythoraci gen. et sp. indet. ()
(text-fig. 2; pl. I, fig. 3 a-b)

Material. — A median dorsal (pl. I, fig. 3 a-b), in a fairly satisfactory
state of preservation, has been recovered from the same beds as the
above described specimens.

Description. — It is elongate, being 41 mm long and about 28 mm
wide. Transversally it is rather strongly arched. The maximum width is

Acta Palaeontologica Polonica — Vol. II/4 19
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altained at the anterior, arcuate margin. The side margins are first gently
concave and then convex, running obliquely posteriorly towards the
median part to converge al a nearly right angle. The outer surface is
densely covered by minute tubercles arranged on the circumference in

concentric rows. On the ventral surface the hind portion of this element
is limited from the front portion by an arched elevation running trans-

versally al a distance of 8 mm from the hind end of the median dorsal.

Medially this elevation constitutes the rounded base of the carinal pro-

cess. This base continues anteriorly into the

crest running over a distance of 13 mm. The
described median dorsal with a broken off crest

may be taken fer this element of Coccosteus

Fig. 2. — Brachythoraci or ol Plourdosteus but lacking the hind spine-
gen. et sp. indet. (a); . S s . > - < 4 :
Tongltudifial, dackior 6 -like process, as is the case in (..oucosteua.jlettz
the median dorsal with (Watson, 1932). However, the crest (fig. 2)

deseernibls erestoutling, preserved in the cast ascends very gently to

the hind, in opposition to what we observe in these gemera. It attains its
maximum height of 6 mm very near the base of the carinal process. The
iatter descends at an angle of ca. 70° in relation to the median dorsal
blade and basally shows a spoon-like impression. Thus, in what the
shape of the carinal process and of the crest is concerned, our specimen
is more like genus Pholidosteus, differing from it in smaller height of
the crest and in a terminally pointed hind end of the crest. Hence, the
carinal process not only did not protrude beyond the posterior margin
of the element, as is the case in Pholidosteus, but was deeply concealed
under it. At the present moment the systematic position of the studied
median dorsal may be enly tentatively established, although it is possible
that we are dealing here with a new form.
Occurrence. — The Frasnian, horizon II. Wietrznia hill in Kielce.

Genus Mcalerosteus ! n. gen.

Diagnosis. — Brachyihornci with head shield broad. with rounded
side margins separating the dcscending lateral portions from the flattened
vault. The large orbital cavity is bounded by the suborhital, preorbital
«nd postorbital. The structure of the check part is as in Pholidosteus or
irachyosteus. Postpincal opening lacking. The jaw apparatus is of the
crushing type. The infragnathal has a moderately large crushing surface
of the upper margin and a tooth-like process at the front of the func-
tiomal portion. The posterior supragnathal is broad, with a lateral process

! The generic name is an allusion to the crushing jaw apparatus. being deri-

ved from the Greek pahepos, meaning crushing.
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and a well developed crushing surface provided with two tubercles: one
placed more or less medially, the other at the top of the lateral process.
The anterior supragnathal of the catching type attached to a tooth-like
process behind which mesially there is an depression to accomodate the
tooth-like infragnathal process.

Remarks. — This genus is monotypic, erected to include Malerosteus
gorizdroae n. :p. In the disposition of the skull bones this form resembles
Pholidosteus from which it differs in the stronger development of the
crushing jaw apparatus bringing it closer to Mylostomidae and still more
so to Dinomylostoma. From the latter genus, however, it differs in the
less developed infragnathal crushing surface, a lower and more conspi-
cuously. limited hind portion of this element and in diiferent pattern
and degree of development of the posterior supragnathal tubercles.

Malerosteus gorizdroae® n. sp.
(text-fig. 3-6; pl. I, fig. 4-7; pl. II; pl. III, fig. 1-3).

Material. — A large skeletal fragment of one individual, found in
the Psie Goérki hill. It comprises the preorbitals, suborbital, marginal,
paranuchal, infragnathal, posterior supragnathal, anterior supragnathal,
parasphenoid as well as fragments of the dermal and endocranial bones.
The suborbital and postsuborbital found in the Wietrznia hill are refe-
rable to the same species.

Holotype. — Incomplete head shield and the anterior dorsolateral of
one individual (M. Z.) (pl. [, fig. 4-7; pl. II).
Diagnosis. — Malerosteus gorizdroae is thus far the only known spe-

cies of this genus so that the specific and generic diagnosis are the same.
We may add here that our species is characterized by an ornamentation
pattern consisting of rounded tubercles of various size, the whole rather
iarge, particularly so in the hind part of the head. These tubercles are
arranged densely and irregularly.

Description. — The preserved parts indicate that they belong to
a broad-headed form, with a blunt snout and distinctly marked side
edges (,,Dorso-lateralkanten” of Gross, 1932), produced by the angular
disposition of the lateral and dorsal parts of the skull. At the front 'of
the orbital fenestra this angle is about 1207, while in the portion corres-
ponding to the paranuchal it is as much as 130 to 140°. From a side view
this skull resembles that of Pholidosteus friedeli Jaekel as reconstructed
by Jaekel (1807) or ky Gross (1932). The similarity also concerns the
position and relative dimensions of the orbital fenestra with a diameter

2 This spécies is named in honour of the late Prof. Z. Gorizdro-Kulczycka

who initiated research work on the Devonian fishes from the Holy Cross Mountains.
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of 60 mm in the specimen here considered. Similarly as in Pholidosteus
and the majority of brachythoracids from Wildungen the marginal here
extends into the cheek area, while the sukorbital and the postsuborbital
are not free, this being a feature characteristic for example of Dinichthys
and Coccosteus. The entire outer surface is covered by relatively large,
roundish tubercles varying in size from 0.5 to 2 mm, on the whole
larger in the posterior part of the hcad. Where the superficial layer of the .
bone has been worn off, the tubercles are considerably smaller, sugges-
ting that their size was dependent on dimensions and age of the indivi:
dual.

The central is preserved as a rather small {ragment of the anterior
process united with the mesial margin of the right preorbital. This pro-
cess was less slender than that in Pholidosieus friedeli Jaekel.

The pineal has been preserved as fragments lying quite close to the
anterior process of the central indicating that these two bones touched
each other. The pineal foramen is open. A shallow groove is indicated at
one side of it only, this asymmetry suggests the presence of another
pineal foramen, as is the case in Pholidosteus friedeli Jaekel (Stensid,
i934a). ,

The preorbitals (pl. II, fig. 1) are broad (70 mm), their length is
ocne and a half times as large as the width, being over 100 mm. The
mesial margins have been destroyed but the fact of the preservation of
the pineal and the central suggests that the preorbitals of both sides
were not in contact. The posterior portions of these bones dorsally
cverlapped the centrals and the postorbitals. The anterior part of the
preorbitals forms the anterior margin of the orbital cavity. It is provided
with a notch. From the top and inside of the orbital cavity a groove runs
downwards onto the outer surface terminating within the anterior angle
of the orbital fenestra. From the end of that groove, another, less di-
stinctly marked, with a number of foramina, runs vertically, and ex-
tends to the supraorbital line (,,preorbital”, according to the terminology
of Heintz, 1932), without, however, reaching it. The supraorbital line is
indicated ca. 5 mm above the eventual point of juncture with the prolon-
gation of the mentioned groove. The absence of traces of the supraorbital
line below that sector cannot be ascertained quite doubtlessly owing to the
bad state of preservation of that portion of the surface. In the anterior
part of the preorbital, the supraorbital line runs closer to the margin of
the orbital fenestra than it is the case in Pholidosteus friedeli. On the
ventral side a crest is visible on the preorbital, corresponding to the
boundary of the ,lateral consolidated part” (Heintz, 1932), separating the
median part which coats the endocranium from the lateral part which
constitutes the vault of the orbit.
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The suborbital (pl. II, fig. 1, 2) is provided with a high posterior
blade (over 55 mm) whose preserved portion constitutes the margin
of the orbital fenestra and with a slender anterior part, the ,handle”
of Heintz. In this ,,handle” we may distinguish the upper ornamented part
and the lower list constituting what Heintz (1932) calls the ,,tongue shaped
part of handle”. According to Stensié (1934a) it is connected by its lower
edge with the palatoquadrate. As is the case in other Brachythoraci, both
these parts are separated here too by an incision which Stensio (1934a)
calls ,,incisura maxillaris buccalis”. From the mesial side of the anterior
part of the suborbital runs a broad horizontal list limiting the orbit at the
base. The infraorbital canal runs on the outside with the fore-part
of the supramaxillar line arising somewhat above the point of junction
of the postorbital and suborbital parts. This branching is particularly
conspicuous on the specimen of the suborbital from Wietrznia (pl. I,
fig. 2). ’

The postsuborbital (pl. III, fig. 1) recorded from the same beds of the
Wietrznia hill belongs to ancther individual, probably of larger dimen-
sions. In the antero-posterior direction and normally to it the postsuborbi-
tal is curved, ifs convexity being directed outwards. This is associated
with the box-like shape of the shield characteristic of the here studied
form, though to a smaller degree than it is of Pholidosteus. At the base
of the anterior part, the postsuborbital is provided with & process whose
margin is overlapped by the suborbital. The anterior and upper margins
limit a projection which most likely penetrate between the suborbital
and the postorbital. The length of this element measured along its free
margin is 90 mm. Measured normally to it the height of the outer
ornamented surface is 55 mm.

The marginal (fig. 3; pl. 11, fig. 4) is preserved on the right side only.
From behind and top it bounds the paranuchal, from the front the
vostorbital. It is elongated, with the longer axis somewhat obliquely
traversing the head shield. Its lower end censiderably approaches the
posterior margin of the skull. Nevertheless, since tnis portion has not
been preserved, it cannot be ascertained whether the marginal reached
to the free margin of the head shield or was separated from it by the
postmarginal, as it does in Pholidosteus. Near to the upper margin
adjacent to the paranuchal this bone is traversed by the sensory line
groove which branches off from the side downwards somewhat posterior-
ly, similarly as is shown in Jaekel’s reconstruction of Pholidosteus.
The width of the marginal ranges from 32 to 41 mm, the length of the
preserved part is 50 mm.

By its shape the paranuchal (fig. 4; pl. II, fig. 4) closely resembles
the corresponding element in Pholidosteus and anteriorly it was most
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Fig. 3. — Malerosteus gorizdroae n. gen.,, n. Sp.

diagrammatical reconstruction of skeleton, sidz view;

missing parts dottzd. ADL anterior dorsolateral, IG in-

fragnathal, M margi~2l, PN paranuchul, PrO preorbital.
PSO postsuborbital.

likely connected with the postorbital thus separating the marginal from
the central. Similarly as in Jaekel’s reconstruction of Pholidosteus there
are no traces here of the posterior portion of the occipital line (called so
after the nomenclature of Gross, but by Stensié referred to as the ,,po-

Fig. 4. — Malerosteus gorizdroae n. gen., n. sp.:
posterior margin of paranuchal; fg joint socket.
pg joint process, x lateral edge.

sterior pit-line”), whose presence in Pholidosteus has, however, been
mentioned by Gross (1932 b, p. 14). The portion forming a sheath for
the postero-lateral ends of the nuchal (Heintz’s ,,hind thickening’) is not
so conspicuously arched ventrally as may be observed in Dinichthys.
In consequence, the posterior lateral impression, as it is called by Heintz,
is not so clearly limited. At the same time, in Malerosteus we can
distinguish that part which forms the joint thickening. The joint socket
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ie relatively lomger (31 mm) and narrower, and displays greater
uniformity of diameter than in Dinichthys, being here 7 mm laterally
and 6 mm mesially. The lower and upper ,,joint processes®, as called by
Heintz, are not developed. The position of the top of the upper process
is marked by a rib reaching here to the margin of the socket. The
glenoidal process was short (15 mm as measured cutside at the margin
of the oinamented paranuchal surface) and obliquely placed. Ifs outline
does mot protrude beyond the margin of the joint socket.

The infragnathal (pl. I, fig. 7 a-b) is fragmentary, but with the
functional part prescrved on the left side. Its anterior symphyseal end is
provided with a rather large tooth-like process, 10 mm high. Dorsally,
behind it stretches the crushing surface, which is moderately broad
(€ mm frontally and narrowing posteriorly). It has a mesial impression
to accommodate a tubercle present on the posterior supragnathal. The
entire functional portion of the infragnathal is an almost perfectly flat,
uniformly thick plate. At its lower margin there is a groove for the
mandibular line, running antero-medially. Its presence indicates that
Meckel’s cartilage was not in contact with the lower margin of the
infragnathal, as has been figured in Stensit’s (1934) reconstruction of
Leiosteus, but that it occupied more mesial position in relation to the
infragnathal. The length of the functional portion of the infragnathal
in Malerosteus is 62 mm, the height being 24 mm.

The posterior supragnathal (fig. 5; pl. I, fig. 8 a-c) is an elongated
plate marrowing posteriorly. Frontally it is provided with a lateral
process, as in Coccosteus, but without the vertical row of denticles.
The lower side has a fairly broad surface, convex throughout, which,
corresponding to the form of this element, is rhomboidal and has
a trisngular excavation bounded by two diagonals. The exterior corner
corresponding to the lateral process is provided with a minute tubercle.
A larger one is situated more or less centrally, i.e. nearer to the mesial
angle. The anterior mesial surface is concave, both vertically and hori-
zontally agreeing with the shape of the contiguous surface of the anterior
supragnathal. The length of the posterior supragnathal is 48 mm, the
width 32 mm, when measured in the upper part of the element from
the apex of the upper process, which is here almost horizontally placed,
to the side margin of the lateral process. The frontal width of the
crushing surface is 16 mm; maximum height, together with the tubercles,
i5 18 mm, of which 2 mm are involved by the mentioned tubercle.

The anterior supragnathal (fig. 5; pl. 1, fig. 4 a-b, 5) of both sides
have been preserved, though damaged. They are in the shape of
horizontally curving plates. Along the curving edge is a rounded crest
elongating downwards into a strongly tooth-like process 10 mm in length.
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Mesially, behind the mentioned process, there is an excavation to fit
a similar process of the lower jaw. Farther to the rear stretches a small
flat area which is- the extension of the crushing surface in the posterior
supragnathal. The upper portion and the anterior margin are damaged
in both specimens.

The height of the anterior supragnathal cannot have been much
in excess of 22 mm (not compr:sing the tooth-like process). The maximum
attained thickness is 7 mrm.

Fig. 5. — Malerosteus gorizdroae n. gen., n. sp., jaw apparatus: A upper elements,

ventral view, B same, side view, C jaw apparatus, medial view, D-E posterior

supragnathals, ventral view, D Dinomylostoma beecheri, E Mylostoma wvariabile,

ASG anterior supragnathal, IG infragnathal, PSG posterior supragnathal. pl lateral
process, posterior supragnathal. mt middle tubercle.
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The parasphenoid belonging to this specimen has already been
individually described in a previous note of the writer (Kulezycki, 1956)
as an element of Brachythoraci n. gen.

The anterior dorsolateral (pl. II, fig. 3) is here incomplete, as mos!
of the bones of this specimen. The sensory line runs on the outside,
reaching to the hind margin of the bone, perhaps even beyond it. The
course of the lateral line also indicates the dorsolateral margin, along
which the lower and the upper parts of the anterior dorsolateral lean
against one another. The angle thus produced by them near the anterior
margin has 140°, while posteriorly it approaches 180° and the dorsolateral
edge disappears. On the median side, along the posterior margin, a flat
area is indicated, overlapped by the posterior dorsolateral. On the
anterior damaged edge there is an inconspicuous thickening suggesting
that the condyle was not developed very strongly. The length of the pre-
served part is 85 mm. The thickness at the anterior margin is up to 18 mm.

As is shown by its description, the head shield of Malerosteus
digplays manked resemblance to that of Pholidosteus. It is to this genus
that Gorizdro-Kulezycka (1950) has referred fragments of head shield
{rom Czarnocki's collection. Nevertheless, the evidence acquired on
a more complete specimen, particularly that from the characteristic jaw
apparatus, calls for the assignment of this form to a new genus.

A specimen of the posterior median ventral bone (fig. 6; pl. 111, fig. 3)
in a satisfactory state of preservation, found in the Frasnian of the
Wietrznia hill, can only tentatively be assigned to the same species.
Its tuberculation pattern does not exclude the possibility that this
element is referable to genus Malerosteus whose range should in this
case be shifted to the Middle Frasnian. Specimens of M. gorizdroae
from the Upper Frasnian, however, do not exhibit a concentric arrange-
ment of tubercles, which is here quite conspicuous near the ossification
centre.

The posterior median ventral here considered (fig. 6; pl. 1ll, lig. 2)
is in the form of a large plate, 107 mm long and about 85 mm broad.
1t is gently trahsversely curved indicating that the ventiral shield of this
spacies was slightly convex. Anteriorly there is a small area, 12 mm in
length and 32 mm in width, to fit the anterior median ventral. Fuirly
large areas stretch along the side edges to be overlapped by the
ventrolaterals. Further to the front are somewhat raised areas, about
60 mm in length on every side and about 88 mm in width, overlapped by
the anterior ventrolateral. At the back a lowered and smaller area is
observable to fit the posterior ventrolateral. 1ts maximum width is 20 mm
while the length is 58 mm. The free area of the posterior median ventral,
covered by tuberculation, has the outline of a cross with a blunt fore-
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arm, while the others are pointed. Its tuberculation resembles that
characteristic of M. gorizdroae.

The element described zbove is interesting since we can observe in
the middle of its free surface an area distinctly limited posteriorly and
exhibiting a finer tuberculation with a radial arrangement. This area
most likely corresponds to the juvenile stage of the posterior median

) ventral plate. Its outline indicates

R that considerable changes in the shape

: of this element must have occurred
along with its growth. In a young
individual it was short, its outline
being an almost regular pentagon

. with gently concave margins. The
i differences occurring between a ju-
venile and an adult specimen are sc
 great as to make possible the assign-
ment of their detached skeletal ele-
ments to different taxonomic wunits.

‘ A nuchal (pl. III, fig. 2 a-b) in

a fairly satisfactory state of preser-

vation has been found in the same

beds as the specimen described above.

It has a similar ornamentation, con-

sisting of coarse tubercles whose

arrangement is concentric around the
Fig. 6. Malerosteus gorizdroae?, poste- ossification centre only where they
rior median ventral. Thick continuous — 4p.6 of gmaller size. Ventrally, nea
line — outline of free area in adult )
individual: thin continuous and broken to the hind margin a double socket
e puline OF Tree area 1 SO distinctly divided centrally is discer-
the whole element in adult individual. nible. The partition that divides itis
broad anteriorly, narrowing down to
the back. In addition a relatively low transversal ridge occurs here, behind
which on the hind edge there is a minute central process. The preserved
fragment is 40 mm in length along the central line and 73 mm broad
along the hind margin.

Occurrence. — The Frasnian, horizons 11?7 and II1 in the Psie Goérki

and Wietrznia hills.

Genus Tomaiosteus® n. gen.
Diagnosis. — Brachythoraci, with the head broad and flattened, at
least in the anterior part, and moderately large orbits placed near the

3 The generic name from the Greek word topatss — | cutting” is an allu-

sion to the cutting type of the jaw apparatus.
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anterior end of the skull. The pineal touches the centrals and the rostral,
thus completely separating both preorbitals. The jaw apparatus of the
cutting type not too highly specialized. Posterior gnathal with preserved
lateral process. '

Remarks. — This genus is monotypic, erected to include Tomaiosteus
grossi n. sp. From other forms with a cutting jaw apparatus this genus
differs in the presence on the posterior supragnathal of the lateral
process which is here, however, not so strong as in Coccosteus and
similar forms. From the latter, Tomaiosteus also differs in a poorly
developed upper process and in general outline of the hind upper jaw
element.

Tomaiosteus grosst n. sp.*
(text-fig. 7; pl. III, fig. 4, 5).

Material. — The preserved fragment represents an almost complete
pineal, a major part of the preorbital, small fragments of the centrals
and a satisfactorily preserved posterior supragnathal. An indeterminate
endocranial fragment was also found together with these remains.

Diagnosis. — The same as for the genus, kut also sculpture characteri-
stics, consisting of irregularly disposed tubercles of varying size and with
basal diameter of 1 mm or less.

Holotype. — Fragment of fore-part of skull with the posterior
supragnathal (I. G.) (pl. 1II, fig. 4, 5).

Description. — Pineal (fig. 7; pl. III, fig. 4) is an elongated bone
whose length measured medially,
without the portion missing in the
specimen but together with the po-
sterior process, is 40 mm. Dorsal,
tuberculated surface 15 mm in length
and minimum 7 mm in width.
The pineal plate overlaps the centrals
wedging in between their dorsal
surfaces. In this way, when seen from
the ventral side of the head shield,
this process appears as a triangular
element, half its actual length. The wig 7. — Tomaiosteus grossi n. gen.,
remaining free margins preservedin 1. sp.; the pineal: A ventral view,

. e B dorsal view.
the specimen, have grooves fitting
the corresponding ridges of the mesial preorbital margins. At a distance
of 25 mm from the apex of the medial posterior process is the minute

4 This,hspacies is dedicated to Prof. Dr. W. Gross from the Geol.-Paleontolo-
gical Institute of the Humboldt University in Berlin.
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pineal foramen opening on the ventral surface of the bone into the pineal
.depression. This hollow is sharply limited by a distinct ridge while to the
front it gradually passes into the ventral surface of ihe pineal plate.
It is noteworthy that the pineal foramen is placed somewhat laterally
1o the plane of symmetry indicated at the bottom of the pineal foramen
by a slight elongated rib. This is also a sign that the pineal opening was
criginally paired.

The preorbital (pl. 111, fig. 4) must have been very broad and almost
flat. Its median margin is arcuate, at first adjacent to the rostral. The
preorbital was connecled with the latter by a narrow but rather long,
transversally directed embayment in the anterior part of the median
margin. The orbital margin of the preorbital is not preserved. The limit,
however, of the orbital vault, visible from the ventral side, where we
can also see a fragment of the postorbital, suggests that the orbits were
relatively small, most likely much less than 45 mm in diameter. In the
anterior median portion of the orbital vault 1s a funnel-like impression.
Above it. in the crest centrally limiting the vaulting, a notch and
& groove occur. probably serving as a duct for a nerve or vessel
branching.

The preserved fragment of the central indicates that this element
was more than 60 mm breoud in the anterior part. The anterior margin
of its lateral mortion is nearly straight, transverszl to the cranial axis.
Mesially it develops a broad triangular process, about 20 mm high and as
much bagally broad. This process [its between the preorbital and the
posterior pineal process.

The posterior supragnathal (pl. II, fig. 5 a-b) is of the cutting type
with a fairly sharp lower edge. It is in the form of a plate, 43 mm long,
mesially divided by a vertical ridge into the hind portion 27 mm in
length and the front portion 10 mm in length. The basal width of this
ridge-like thickening is 8 mm, being 4 mm at top. It extends above the
upper border of the element and forms a rod-like upper process gently
curved inward. The posterior supragnathal attiiins a maximum height
of 25 mm within the ridge-like thickening. Laterally, the anterior
thickened portion, 20 mm in length, forms a protrusion limited by the
vertical posterior margin. This protrusion corresponds with the lateral
posterior supragnathal process occurring in genus Coccosteus and others.
Above this process, on the upper border on the element, is an impression
to fit the ligaments or muscles. The lower margin, seen from the side,
has the outline of a flattened letter ,W*, showing two sharp bends.
In agreement with this arrangement, the surface touching the infragna-
thal and occurring on the mesial side of this element is marrow and
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arched posteriorly, while anteriorly it widens out overlapping the vertical
ridge-like thickening and then abruptly narrowing again.
Occurrence. — The Frasnian, horizon II in the Wietrznia Hill.

Genus Dinichthys Newtberry, 1885

Remarks. — Genus Dinichthys was erected by Newberry to include
species D. herzeri described by him. Later, a number of species was
included into the genus, some of which subsequently were referred to
other genera, while many of the remaining forms are known only on very
inadequate fragments.

In 1946, Dunkle and Bungart differentiated two groups of forms in the
dinichthyids. One of them, in those authors’ opinion comprising D.
herzeri Newberry and genus Gorgonichthys, is characterized by jaws with
a blunt crushing edge, while the other group, typically represented by
D. terrelli Newberry and D. intermedius Newberry, displays sharp.
cutting edges. These suggestions led Lehman (1956) to separate D. herzeri
from the remaining forms, retaining for it the generic name of Dinich-
thys and creating the new genus Dunkleosteus to include the forms of the
terrelli“ group.

Even such forms whose referability to genus Dinichthys had not been
guestioned until a short time ago, represent various evolutionary stage:s
and lines of this stodk. To give a true picture of the relationship of these
forms it will, doubtless, be necessary to separate a number of subgenera,
or maybe, even genera. At the present moment, however, Lehman’s
otherwise reasonable standpoint creates many wpractical difficulties. It
either leads to a mechanical assignment of all forms, D. herzeri excepted,
tc the new genus Dunkleosteus, engendering the possibility of their being
subsequently shifted from one to another systematic unit, or left un-
classified. Both these possibilities seem obviously unrecommendable to
the present author who is prompted tentatively to retain the old
systematic arrangement of Dinichthys alterable in the future, afiev
a detailed revision based on study of new material concerning the now
madeaguately known forms.

Dinichthys pustulosus Eastman. 1897
(text-fig. 8, 9; pl. IV, V; pl. VI fig. 1-3)
1897, Dinichthys pustulosus Eastman; C. R. Eastman, On the relations..., p. 38.

1898. Dinichthys pustulosus Eastman; C. R. Eactman Some new pom‘[s . D. T48—

754, fig. 1, 2.
1907a. Dzmchthys pustulosus Eastman; C. R. Eastman, Devonic fishes.., p. 130—13e.

pl. 12,

1918. Dinichthys pustulosus Eastman; L., Hussakoff & W. L. Bryant, Catalog of fos-
sil fishes...,, p. 50—53, pl. 12; pl. 13, fig. 1, 2, 4.

1956. Dinichthys cf. pustulosus Kulczycki: J. Kulezycki, On the parasphenoid....
p. 105—106, pl. 1, fig. G; pl. 2, fig. 3. '
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Material. — Material consisting of two large cranial fragments, one
from the Lower, the other from the Middle Frasnian in the Wietrznia
hill; fragments of the median dorsal, nuchal, paranuchal and anterior
lateral plates from the Middle Frasnian of Wietrznia, while an anterior
supragnathal has been recovered from the lower Cheiloceras beds, and
two median dorsal fragmenfs from the Frasnian horizon 1T (Mantico-
ceras beds) in Kadzielnia.

Description. — Head shield fragment from the Lower Frasnian of the
Wietrznia hill (fig. 8B; pl. IV) comprises a complete nuchal and right pa-
ranuchal, part of left paranuchal, both centrals without anterior processes.
medial part of the marginal and a small portion of the postorbital. This
specimen has not been distorted and exhibits the natural doming of this
portion of the head shield.

On the posterior margin, limited by the nuchal, the head shield
is with a roof-like bend of about 130°. Farther to the front the doming
grows gentle, more arcuate and, beginning from the anterior suture of
the nuchal bone, a shallow, extensive depression is indicated, stretching
to the sides of the supravrbital lines on the centrals.

The nuchal is with a markedly regular outline which is almost
perfectly symmetrical. Its free outer surface is of trapezoidal form.
110 mm in height and with the basal width equal to about 180 mm.
when measured along the chord line between the most outlying lateral
points, The posterior margin, limiting the nuchal gap, is slightly concave.
arched, provided with a central process, 40 mm broad at the base. The
anterior margin, 68 mm long, limiling both centrals, runs in a straight
line across the head shield, interrupted by only three small, sharp pro-
cesses. The middle one of these wedges in between the two cenfrals.
while the two others are placed on the side ends of the anterior nuchal
margin with their apexes directed to the middle of the respective
centrals. The lateral nuchal margins frontally uniting with the posteriox
central processes and to the hind with the paranuchals, show a gently
arcuate course, only slightly broken up in the area of contact with the
suture between the central and the paranuchal. In the hindmost section
only, the suture between the muchal and paranuchal forms two larger
indentations. Ventrally, the nuchal is considerably narrower. Its posterior
margin is 120 mm long. To the frent the nuchal contracts centrally to
45 mm broadening out again to 55 mm in the region of the anterior
paranuchal margins. From this point the nuchal margins extend i
converging rectilinear lines directed to the front, producing an angle
of 70° and wedging in between both centrals. In the centre of this area
an elevation rises from which stretches a faintly indicated ridge laterally
limited by likewise slight grooves. At a distance of approx. 80 mm
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from the anterior end there occurs on the ventral surface of the nuchal
plate a depression (the ,,double sockets” of Heintz), sharply limited at the
front as well as at the back, 40 mm broad and 15 mm long and high.
The bi-partition of the depression is indicated by a slight notch on the
front wall together with a small median crest, and two, similarly small
crests on the back wall. The posterior limit of the depression consists of
a transversal ridge (,,transversal commissure” of Heintz), considerably
more massive than in Dinichthys intermedius with a thickness of 20 mm.
From its back wall, a small median crest probably ending in a larger
process, as well as two lower lateral crests extend on the central proces:
of the posterior nuchal margin. At the transversal commissure the nuchal
thickness attains 30 mm. As may be seen in the section obtained by the
breaking off of the area occupied by the left joint socket, the nuchal
wedges in this area into the deep pocket produced by the mesial para-
nuchal margin and forms the major bulk of the ridge (the , hind thickening”
of Heintz) which mesially limits the posterior lateral cranial cavities.
The paranuchal has the outline of a triangle with truncated corners.
The hind corner involves the joint socket. The shape ol the latter ele-
ment suggests that the condyle must have been thick and relatively
short. The width of the joint surface measured parallel to the axis of the
joint is 22 mm, while the diameter of the curvature is 16 mm on the
lateral margin and 14 mm on the mesial. It should be stressed that the
axis of the joint is not placed horizontally, as figured by Heintz in the re-
construction of the skull of Dinichthys intermedius (1932, fig. 35), but
runs obliquely from outside of the top and front mesially downward and
backward at an angle of approx. 15° to the horizontal line drawn across
ihe head shield. The lower lip of the joint socket uniwes with the base
of the joint process (lacking in the specimen under consideration). At the
base it is 14 mm wide and 6 mm thick. Quite close to the boundary
between the outer margin of the joint surface and the mesial margin
oi the joint process, the paranuchal margin produces a moderately
conspicuous, sharp process traversed by the groove of the lateral line
passing cn to the anterior dorsolateral. At a small distance (rem this place,
the posterior lateral margin of the paranuchal limiting the clelt between
the head shield and body armor beneath the joint, forms a small list
which, with head lowered, is overlapped by the front margin of the
pectoral girdle. Mesially, the upper lip of the joint surface forms a sharp,
beak-like process overhanging the joint cavity and at the same time
closing up the pocket-like depression of the median paranuchal margin
occupied by the lateral part of the nuchal plate. From this point, along
the lateral part of the posterior nuchal margin, extends the fairly long
shelf-like list, taking part in the limitation of the anterior head shield
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margin. This process resembles a similar structure in Plourdosteus traut-
scholdi. The anterior paranuchal margin contacting with the central and
marginal plates is irregularly arcuate. The outer paranuchal surface is
traversed by the sensory line camal, by Gross referred to as temporal,
while Heintz calls it marginal, and by an ,,occipital canal” (called so in the
nomenclature of Gross, by Stensio called the ,posterior pit-line”) not

Fig. 8. — Dinichthys pustulosus, part reconstruction of head shield (dotted areas)
A from the Middle Frasnian, B from the Lower Frasnian of Wietrznia; C cantral,
N nuchal, M marginal, PN paranuchal, PrO preorbital, PtO postorbital.
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reaching the suture with the central. In the angle produced at the
contact of these canals is the opening of the endolymphatic canal. At
a distance of 10 mun from the apex of this angle, the temporal canal
branches off passing onto the anterior dorsolateral. The ventral surface
of the nuchal in Dinichthys pustulosus is distinguished by the consider-
able width of the mesial step-like =levation forming a pocket for the
lateral nuchal margin and, together with it, producing the hind thick-
ening of Heintz. This thickening as compared to that in D. intermedius,
1s very massive and characterized by considerable width, increasing
anteriorly (42 mm above the joint socket, 57 mm near the transversal
thickening, limiting the nuchal depression). Within the central portion
of the hind thickening, along its lateral side, a broad but shallow
depression extends ventrally, which, to the hind passes into a similarly
wide and low blind canal, rapidly growing narrower. Within the lateral
wall of the hind head shield thickening, formed by the vertical paranuchal
shelf, runs the endolymphatic canal. Its inner opening is placed at the
anterior end of the above mentioned thickening opposite to the point
of convergence of the nuchal, paranuchal and central sutures.

The centrals show an intricate outline. Medially they are united by
somewhat flexuous suture. In the hind of the mesial part they are trans-
versally truncated by the nuchal element stretching far to the front. The
posterior tongue-shaped processes of the centrals adjoin the fore part
of the lateral nuchal! margin. Laterally to these processes wedged in
between the muchal and paranuchal, the margin of the central after
a slight bend resumes its rectilinear course sideward to touch the genal
plate where it curves and then mesially runs on arcuately forward. The
width of the central is 92 mm as measured from the point where the
two centrals and nuchal come together to the point of convergence
between the central, genal and paranuchal. The length is 97 mm, as
measured from the hindmost point of the posterior process laterally to
the frontal margin of the anterior processes which are missing on the
here considered specimen. On ‘the external surface of the central plate,
supraorbital and central, sensory line canals are visible, converging to
the middle of the element. The latter of these lines projects somewhat
farther across the plate inward in relation to the supraorbital line.
Besides these two canals, an isolated section of the sensory line (the
»Restkanal® of Gross, the ,central pit-line“ of Stensid) is also found
on the central. After running inwards in a transversal direction to the
middle of the element, this line bends backwards without, however,
attaining the margin adjacent to the nuchal. A considerable portion of
the ventral surface of the central is overlapped by the plates encircling
it so that its free surface is confined to the middle area. In the studied

Acta Palaeontologica Polonica — Vol. 11/4 20
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specimen this is 71 mm in width and 74 mm in length. This area is
cccupied by a shallow, bowl-like depression, without sharp lateral limits,
¢lsewhere surrounded by a semicircular thickening. At the boundary
with the nuchal plate there is a groove. It forms an embayment near
the end of the paranuchal at the opening of the endolymphatic camal.
Farther this embayment opens into the posterior lateral cavity and
extends over a short distance along the suture between the central and
the paranuchal.

The only preserved part of the marginal is that occupying a mesial
position in relation to the lateral line groove running across this element.
Along the anterior part of this line, on the ventral surface of the plate,
stretches a ridge-like thickening which posteriorly lowers down and
becomes sharp-sdged. It constitutes the hind part of the ,lateral
consolidated part” of Heintz. At the boundary between the marginal and
the postorbital it is 30 mm long.

A large area of the external surface is smoothed out, undamaged
tuberculation is to be found on the centrals only. The tubercles are very
minute, helow 0.3 mm and densely disposed (100 to 200 over 1 cm?),

The parasphenocid, already described in details by the present author
(Kulezyeki, 1956) was found together with the above comsidered head
shield fragment. From the same element in Dinichthys terrelli it differs
primarily in the presence on the dorsal surface of a small tuberculated
area. The other differences mainly concern proportions.

The other cranial fragment (fig. 84; pl. VI, fig. 2) from the Middle
Frasnian beds of the Wietrznia hill (horizon II), belongs to an individual
with similar, perhaps somewhat lesser dimensions, and is characterized by
less regular shape of bones. This is particularly so in the case of suture
between the two centrals which displays a markedly flexuous course,
also in that between the centrals and the nuchal which is equally zigzag
and less symmetrical than in the above described specimen. The propor=
tions of the respective bones are also somewhat different. For example,
the nuchal is here relatively short and wide, being 90 mm long as
rneasured dorsally along the median line, while the width of the anterior
margin is 75 mm, the length of the posterior margin being probably
sbout 180 mm. The rather bad state of preservation of the studied
specimen makes impossible a closer comparison of proportions in the
particular plates, it would seem, however, that the shortness of the nuchal
is its chief characteristic. The ventral length of the nuchal is 100 mm as
against 130 mm displayed by the lower Frasnian specimen. The distance
from the base of the joint process to the anterior nuchal extremity is
here 155 mm, being 175 mum in the Lower Frasnian gpecimen. Corespond-
ingly, the distance from the point of divergence of the sensory line on
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the marginal from the median head line, measured on the cranial
curvature, is 140 and 130 mm respectively. The proportions of the
centrals were markedly similar or even the same as observed in the
individual from the Lower Frasnian. The width and length (without the
anterior process) are, in both cases, 70 mm. The length of the anterior
‘process is not less than 30 mm.

The considered specimen is with an almost perfectly preserved
marginal. It is a relatively narrow bone, with width never exceeding
50 mm and length up to 110 mun, forming the lateral margin of the
cranial dome with the posterior lateral corner. The latter projects far
to the side (the distance from its apex to the median head line, measured
on the curvature, being approx. 200 mm) and does not display the
presence of an independent postmarginal element. The lateral border of
the marginal is incurved to produce an angle at the middle bone level.
Its shape indicates that, similarly as in Coccosteus and other species of
Dinichthys, the union of the cranial dome with the bones in the cheek
area was not intimate. The boundary with the postorbital is anteriorly
indented where the semsory line groove passes from ome bone to the
next. This is similar to what has been observed in the before described
specimen and in the fragment of a North American head shield (Eastman,
1898, fig. 2). On the lower surface, from the apex of the process forming
the exterior angle of the skull to the middle of the element and thern
parallel to the semsory line, stretches a thickening. It dis low at its
beginning, but gains in height as it advances, sharp-edged in its hind
part, and particularly so in the central region. This is the posterior part
of the so called lateral consolidated part. It displays a frontal height
of 25 mm. This thickening passes on to the postorbital where, about the
middle of the element it tapers into a rather narrow crest, inwardly
inclined. On the ventral side it exhibits a concavity (the double sockets)
posteriorly steeply limited.

The middle part of the postorbital being damaged, it is impossible
tc ascertain whether the median cranial process existed at all and how
it was shaped. Hereabout, along the course of the central groove on the
external surface, the triangular, shelf-like process of the central plate
is wedged into the inner border of the marginal. On the ventral surface,
the sufure between the marginal and the postorbital has a similar course
as that in Dinichthys intermedius.

The course of the sensory line grooves displays some individual
variations as compared with the Lower Frasnian head shield. To say.
the central groove does not on the inward side go beyond the Iline
indicated by the course of the supraorbital groove. The so called vestigial
groove or the median pit-line lies very close to the cenfinal groove, cur-
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ving backward it reaches the margin of the ceniral plate contacting with
the nuchal. In these details the here described specimen closely resembles
the head shield described from North America (fig. 9).

In addition to these major samples, two smaller cranial fragments
have been found in the Middle Frasnian of the Wietrznia hill.

An incomplete nuchal represents an individual at least three and
a half times larger than that from the Lower Frasnian. On the ventral
side it exhibits a concavity (the double sockets) posteriorly steeply limi-
ted. On the posterior margin there is a surface for the process of the
paranuchal reaching far inwards. A deep motch in the frontal part of
the lateral margin indicates that the paranuchal overlapping the nuchal,
rarticularly so on the dorsal side, was itself wedged into the margin
of that element by means of a stout shelf.

A fragment of the joint socket area of the paranuchal is, on the
contrary, to be referred to a considerably smaller individual. The width
of the joint socket, measured parallel to the axis of the joint, is scarcely
13 mm, while the diameter of the curvature is 9 to 10 mm. In spite of
the smailler dimensions of that specimen the size of the ormamenting
tubercles and its density do not differ from those common in langer
individuals, which indicates that the size of tubercles did not alter with
the age of the individual.

Of the jaw apparatus belonging to the here studied form our material
only comtains the right anterior supragnathal collected from the lower
Cheiloceras beds of Kadzielnia (pl. VI, fig 1). Its shape is that typical of
genus Dinichthys. We may distinguish here an anterior part which is
narrower, being only about 15 mm wide, and a wider posterior (lateral)
one, about 30 mm in width. Both these parts meet at an angle of nearly
90° forming a ridge, in the lower portion made conspicuous as a rounded
crest. In the upper part it is replaced by a triangular nearly plane
surface. Along this ridge the anterior supragnathal is thickened and
elongating downwards forms a tooth-like process, triangular in section.
Another tooth-like process, though much smaller, occurs at the lower
end of the posterior edge of the element. The upper end of the anterior
part continues as a lobe-like process, curved inward. The presence of
a series of ,,denticles” on the vertical edge of the tooth-like process is an
index character permitting the assignment of this jaw element to the
remains of Dinichthys pustulosus. The height of the preserved part of
the anterior supragnathal is 42 mm. Another 10 mm must be added to
this figure to make up the missing apical pick of the tooth-like process.

Of the body armour the Holy Cross Mts. material contains four
fragments of the median dersal and one of the anterior lateral.

The most complete specimen of the median dorsal (pl. V) has been



UPPER DEVONIAN FISHES 300

Fig. 9. — Dinichthys pustulosus; sketch drawings of fragmentary
North American ‘head shields, after Eastman. 1898, fig. 1; 1907.
pl. 12, Legend — as in fig. 8.
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recovered from the Lower Frasnian of the Wietrznia hill, together with
the described above fragment of skull. It is strongly curved at an angle
of 1109, without, however, forming an edge. Ventrally there is a strongly
developed keel, attaining in the hind part a height i 60 mm and a length
of over 180 mm at the base. The process of the keel, not preserved in
the studied specimen, was placed in a more vertical position than that
in Dinichthys intermedius, meeting with the external surface of the
element at an angle of 110°. From its base, clearly indicated ridge-like
thickenings extend to the side forming an angle of nearly 90°. They go
on arching laterally and growing flatter and broadening out to disappear
completely at a distance of about 80 mm from the keel. The dorsal
surface is tuberculated finely but apparently not so densely as in the
above described fragment of the head shield. Very faint traces are
discernible of the sensory line grooves (pl. V, fig. 2}, running obliquely
on the dorsal surface of the median dorsal from the side and fromt,
inwards, to the hind part of the surface, without, however, attaining it.

The other median dorsal fragment collected from the Middle Frasnian
of the Wietrznia hill is in a still more fragmentary state of preservation,
being broken up into minute fragments. It belonged to a far larger
individual and may have been less strongly transversally curved. On
the outer surface the tubercles show a most uniform and very dense
arrangement.

The two remaining median dorsal fragments, recovered from the
Upper Frasmian (Manticoceras beds) in Kadzielnia, are still more in-
complete. They are referable to Dinichthys pustulosus on the character
of ornamentation.

The anterior lateral fragment (pl. VI, fig. 3) corresponds to that part
of the anterior margin which was bent at the level of the posterior
lateral corner of the head shield. Similarly as in D. intermedius, above
the bent on the front margin of the anterior lateral, there is an elongated
excavaticn, more closely limited anteriorly, overlapping the hind margin
of the head shield, when the head is lowered. Farther downward, the
front margin of the anterior lateral widens out forming the base of the
median process conmected with the inferolateral. Here a characteristic
knob is to be noted. On the outer surface the tubercles are arranged
with relative scarcity (less thaen 100 over 1 cm?), similarly as they are
on the median dorsal from the Lower Frasnian.

Remarks. — The shape of the anterior lateral, the median dorsal with
its characteristic keel, the anterior supragnathal, as well as the general
arrangement of bones in the head shield, and the free cheek area, all
indicate that the above described fossils are doubtlessly referable to
genus Dinichthys (as interpreted above). Similar ornamentation is
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displayed besides D. pustulosus Eastman, also by other representatives
of this genus such as D. oviformis Gross from the Eifelian of the Rhine
province, and D. magnificus Hussakof & Bryant from Gemesee in the
state of New York.

Dinichthys oviformis is known on detached fragments of the para-
nuchal, antericr dorsoclateral and median dorsal described by Gross
(1933b, 1937). The two first mentioned specimens differ from the remain-
ing ones as well as from the Holy Cross Mts. specimens in larger size
and less dense arrangement of tubercles on the periphery. One specimen
of the median dorsal of D. oviformis is with rounded, very closely
disposed tubercles, and is not provided with thickened ridges reaching
to the base of the crest. This specimen is doubtlessly referable to
a different form than that described above. The other median dorsal
specimen of D. oviformis in character of ornamentation, preserved over
a small area only, resembles more closely the Holy Cross Mts. specimens.
but differs from them in the tapering hind end and less strong trans-
versal curvature forming here an angle of 120°.

Dinichthys magnificus differs conspicuously from our form both in
the shape of the whole head which narrows strongly anteriorly and
widens out posteriorly, and in the outline of the various bones.

The resemblance of the Holy Cross Mts. specimens with D. pustu-
losus is, on the other hand, obviously striking.

Besides such characteristic features as the presence of a number of
denticles on the anterior supragmathal, of vestigial sensory lines on the
median dorsal, the outlines of the various bones of the head shields in
both — the American and Holy Cross Mts. specimens — are identical
so much so as to include such a detail as for example the bent of the
suture befween the central and the marginal, situated to the side of the
hind tongue-shaped process in the central part. Some existing unimpor-
tant differences do not appear to the present author as exceeding the
range of individual variation which, on evidence of specimens from
Wietrznia and more particularly so of the North American head shields
1s rather strong within this form and is mainly associated with irregula-
rities of growth and ossification. The only differences, possibly observ-
able, between specimens from North America and those from the Holy
Cross Mts. are as follows: a) somewhat coarser tuberculation in the Ame-*
rican gpecimens; b) the presence of an additional branching of the sensory
line groove on the central plate (the ,,Restkanal® of Gross, or the , median
pit-line” of Stensid); finally possibly also less clearly marked sensory
line grooves on the median dorsals of the Polish specimens. This last
difference, however, has not been quite doubtlessly ascertained by the
writer since no adequate illustrations of the American median dorsal
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specimens were available besides a schematic drawing. Inasmuch, how-
ever, as these dissimilarities are of no great importance and pertain to
characters displaying strong variability, it is probable that we have
here a geographical variety of D. pustulosus representing a somewhat
more advanced evolutionary stage.

D. pustulosus was established by Eastman (1897) on evidence of
a fragmentary ventral plate, probably the anterior ventrolateral, and ot
a somewhat more complete anterior dorsolateral, both distinguished bv
a , finely tuberculated style of ornament. As figured in the original
description, these tubercles, however, are large and scarce, rather
approaching the ornamentation of D. tuberculatus. They do not fit into the
description of other s:peci"me‘ns of D. pustulosus published subsequently
either by Eastman himself or by other authors. This is most likely
o result of the lack of precision in figuring them, since Eastman writes
that: ,,... the artist has represented thuse somewhat diagrammatically...”.
Hence, during comparative studies of material the present writer relies
on fuller descriptions of more complete material later published by
Eastman (1898) and by Hussakof and Bryant (1918) rather than on East-
man’s type.

The presence of a branch of the sensory line groove on the central
plate, as mentioned here above, is thus not regarded by the presenl
wrifer to be a constant fealure of the American specimens; in any case
its behaviour varies considerably.

On evidence of the above data, D. pustulosus corresponds to a pri-
mitive form of moderate dimensions, distinguished a) by markedly fine
tuberculation which is absent from very narrow strips only along the
margins of bones; b) by strongly domed head shield; ¢) by somewhat
flexuous course of sutures; d) by a relatively long contact of the centrals
along the median line; e) by an anteriorly bluntly truncated, fairly long.
trapezoidal nuchal; f) by the presence of the median pit-line (the
. Restkanal* of Gross) on the centrals, and of traces of the sensory line
grooves on the median dorsal; g) finally by the presence of vestigial
tooth denticles on the infragnathal and anterior supragnathal.

In his paper on the Brachythoraci from Tafilalet in Marocco publisil_eFi
in 1956, Lehman refers to the view held by Orvig, according to which
D. pustulosus is not believed to be a dinichthyid. Unfortunately, Lehman
does not state any evidence for what he postulates besides mentioning
the fossil remains described by Hussakof in 1942. In what these are
concerned, the views advanced by the authors mentioned above seem
reasonably admissible. Nevertheless, as. suggested by character of
crnamentation, neither do Hussakof’s specimens described in 1942 belong
to D. pustulosus. In what regards other American materials known to
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the present writer from literature, and still more.so in regard to speci-
mens from the Holy Cross Mts,, it is not excluded that a fuller knowledge
of the here considered form in particular and that of Dimichthyidae in
general will necessitate the subgeneric or even generic separation of
D. pustulosus, but will also confirm beyond doubt its association with
the Dinichthyidae.

Occurrence. — D. pustulosus has thus far been recorded from the
Middle Devonian (Hamilton) of the states of Wisconsin, Towa and Illi-
nois, also from the Upper Devonian (Genesee) of Indiana, Kentucky and
New York; now the range of this form must be extended throughout the
Frasman and the lower Cheiloceras Famennian horizons in the Holy
Cross Mts,

Dinichthys denisoni® n. sp.
(text-fig. 10; pl. VI, fig. 4; pl. VID)

Material. — Three specimens of the median dorsal, two of which
come from the Clymenia beds of Galezice and the third one from the
lower Cheiloceras beds of Kadzielnia in Kielce.

Diagnosis. — A rather small representative of genus Dinichthys with
bones unornamented, with the median dorsal c¢haracterized by a straight
course of the lower margin of the keel, like it is in Dinichthys? jefferso-
nensis Branson & Mehl, but differring from it in greater height of keel
and in presence on apex of the carinal process of a typical spoon-like
excavation.

Holotype. — A nearly perfect median dorsal (I. G.) (pl. VII,
fig. 2 a-c). :
Description. — All the specimens of the median dorsal plates are

of pretty the same size, indicating that they represent the average
dimensions of an adult individual of this form. The best preserved
specimen (pl. VII, fig. 2 a-c) from the Clymenia beds, is 135 mm in
width, when measured along the chord line, and about 150 mm, when
mesured along the curvature. It is gently domed and relatively strongly
elongated, attaining in the median line a length of above 105 mm. The
hind, gently rounded margin digplays centrally, above the base of the
carinal process, a rather smaill, semicircular process usually missing in
representatives of genus Dinichthys. The keel, as mentioned in the above
diagnosis, is characterized by a rectilinear margin stretching to the apex
of the caninal process and attaining a length of 125 mm. The carinal
process is slender and fairly long (60 mm in length and 15 mm in width).
It starts with a slightly broadened out base without any branching

3 This species is dedicated to Dr. R. H. Denison, Curator of the Fossil Fishes
Department in the Natural History Museum of Chicago.
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thickened ridges. Seen in profile its outline is gently arched. In the
upper portion of the posterior surface a rather small rib runs along
the median line extending to half the length of the process. A third.
lower part of the process is occupied by a characieristic spoon-like
excavation. The hind margin of the carinal process meets with the dorsal
surface of the element at an angle of about 1207,

The other specimen (pl. VII, fig. 1 «-c), collected al the same site.
differs from that described above in somewhat larger dimensions. The
carinal process here attains nearly 80 mm of length. In relation to the
dorsal surface ot the eilemant it
is placed at an angle of 125°

The specimen (pl. VI, fig. 4)
from lower Cheiloceras shales
of Kadzielnia is strongly ccm-
pressed. Its state of preserva-
tion, however, permits to ascer-
tain that the shape of the crest

Fig. 10. — Dinichthys denisoni n. sp.. and of the carinal 07EesSs wer:
longitudinal s=ction of the median dorsal carn _pr ¢ _WL b
with discernible outline of crest. Outline the same as those in specimens

of less complete specimen shown by

¢ from the Clymenia beds of Ga-
broken line.

tezice. Similarly, the wvaulting

of the bones is gentle. The carinal process is here 75 mm long
Remarks. — In regard to the shape of the crest, the here considered
form resembles D. jeffersonensis, but differs from it in greater height

=

of crest and a more characteristic shape of the carinal process.
Occurrence. — The Famennian, lower Cheiloceras beds of the Kadziel-
nia hill in Kielce, and the Clymenia beds of Galezice.

Dinichthys ceterus® n. sp.
(pl. VIII, fig. 1 a-b)

Material. — One specimen of the median dorsal.

Diagnosis. — A small form characterized by lack of ornamentation
and the nearly horizontal position of the carinal process.

Holotype. — A fragment of the median dorsal (M. Z.) (pl. VIIL
fig. 1 a-b).

Description. — The preserved fragment of the median dorsal 120 mm

in length, comprises the median part of the element including the crest.
The crest has a maximum height of 30 mm, while its length is ove:
150 mm. The carinal process is slightly curved from the plane, so that
it projected very conspicuously beyond the hind margin of the median
dorsal. A transverse thickening at the base of the carinal process is nnl

¢ The specific name is derived from the Latin word ceterus — other.
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indicated on the dorsal surface of the element, thus differing from the
‘corresponding thickening in D. pustulosus. From the latter form, as well
as from D. denisoni and other representatives of the same genus D. ce-
terus differs also in the presence of a sharp hind margin of the thickening
at the base of the carinal process.

Occurrence. — The Famennian, Cheiloceras beds of the Kadzielnia
hill in Kielce.

Dinichthys cf. tuberculatus Newberry
(pl. VIII, fig. 2, 3)

Material. — Several, characteristically ornamented fragments from
the Clymenia beds of the Famennian in Galezice.

From this material fragments of the preorbital, marginal and para-
nuchal have been recognized. They are, however, so fragmentary that
they give no clue to the more significant structural details. A more
complete fragment constitutes the supposed hind portion of the right
posterior ventrolateral. In addition to minute, typically ornamented head
shield fragments, an impression has been found of the right infragnathal
mesial surface comprising a small piece of bone corregponding to the
anterior lower portion of that element.

Description. — The infragnathal (pl. VII, fig. 2) whose broken off,
probably posterior end left no traces on the rodk surface, was found
to be over 200 mm long. Its hind portion constituting the ,blade‘ fused
with the upper part of the arched jaw, is of a rather robust appearance.
It is 65 mm wide at the posterior end and 38 mm forward where the
,blade passes into the fore part. The latter, 109 mm long, occupies
about one half of the entire length of the element. Along the lower
margin there is a thickening posteriorly passing, without sharp limita-
tion, into the back, blade-like part and projecting forward along the
anterior margin and to the top passing into a large toothed process.
As compared with D. intermedius and other representatives of this
genus, the here described iniragnathal is, among others, distinguished
by the rather small height of the above mentioned thickening. It is here
but 15 mm high against 45 mm of entire height shown by the anterior
part of the element. The remaining portion of the fore part of the
infragnathal, lying above the thickening, is gently arched and smooth.
In half length only, on the functional edge, there is a thickened ridge
forming the second, smaller toothed process. It is nearly 20 mm high
and 5 mm bread, and its position is very characteristic being equidistant
from the anterior and posterior ends of the functional part. In this point
it differs from other species of Dinichthys. Its upper cutting edge.
contrary to what we see in D. intermedius, D. terrelli and others, in
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D. newberryi Clarke, particularly so,displays no incision between the two
toothed processes but Tuns almost rectilinearly to the back, where it
descends abruptly mear the boundary with the posterior part of the
infragnathal. The wupper cutting edge rises slightly in the region
corresponding to the smaller toothed process only. As a whole the
infragnathal, when seen from above, is gently sigmoidal, somewhat more
=0 at the posterior, inwardly directed end.

The supposed posterior ventrolateral is 101 mm broad. lts outer
surface shows an ornamentation consisting of irregularly disposed,
moderately large tubercles, with diameter occasionally up to 1.5 mm,
rheosﬂy rounded, domexd, frequently quite flat, more seldom of a conically
prointed shape.

Remarks. — The shape of the infragnathal which is a skeletal part
of such diagnostic significance assures us that we are dealing here with
a representative of genus Dinichthys, as broadly recognized, or more
strictly speaking with the ,terrelli group, by Lehman separated into
genus Dunkleosteus. The character of ornamentation supports the
assignability of the Galezice specimens to D. tuberculatus Newberry.
This species was established by Newberry in 1889 on fragments of the
median dorsal and anterior lateral, with the shape typical for genus
Dinichthys, and with a peculiar ornamentation about which Newberry
writes: ,,The tuberculation of the surface is relatively coarse, and the
tubercles vary much in size and are irregularly scattered. Most of them
seem to be hemisphaerical and plain, but others are more or less pitted
and few stellate* (1889, p. 99). .

Into this species Newberry also incorporated specimens from
Psammite de Condroz in Belgium which Lohest, in 1889, also described
as Dinichthys pustulosus (non D. pustulosus Eastman, 1897). It i- to be
noted that the drawing of the antcrior dorsolateral, as [figured by
Newberry in his original description, does not adequately show off the
character of ornamentation as stated in his text, and has been done
in a somewhat idealized and schematic manner. On the base of a probably
equally inadequate drawing bv Eastman (here mentioned in the de-
scription of D. pustulosus), in 1932 Heintz referred Newberry’s specimens
to D. pustulosus Eastman. Leriche (1930), on the other hand, differentiated
the Belgian specimens into a new species, D. belgicus Leriche, on evidence
of a certain difference in the width of the anterior dorsolateral and the
absence from it of the sensory line groove. The details stressed by Le-
riche, i. e. the expansion of the free area and absence of the sensory line
groove, do not seem to the present writer sufficiently valid ground for
the establishment of a new species, all the more so in view of the bad
state of preservation of the specimen as figured in the published photo-
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graph. In connection therewith, the present writer is inclined, tentatively
at least, to regard D. belgicus Leriche as synonymous with D. tuberculutus
Newberry. The wide range of distribution of D. pustulosus Eastman
reinforces the probability of the identity of the coarse tuberculated
representatives of genus Dinichthys from both continents. Additional
evidence in support of this opinion, supplied by American material, is the
longevity of these forms.

In gpite of the fair abundance of the fossil remains of D. tuberculatus,
they are generally most fragmentary so that our present knowledge on
the structural details of this form is most inadequate. The characteristic
ornamentation is so far the only observable diagnostic character. It is
thus a representative of genus Dinichthys, of moderate size, with bone
surface covered by irregularly scattered tubercles, fairly large though
of varying dimensions, sometimes rounded and flat, elsewhere more
shiarply pointed.

The lack in the material from Gatezice and from other parts of the
same bones and the scantiness of the available information hinder more
accurate comparative studies and the establishment of identity suggested
with reasonable likelihood by the type of ornamentation. The ornamen-
tation of the Galezice specimens is identical with that in D. tuberculatus
from North America, as described by Newberry, and also with that of
Belgian specimens. The writer was able to ascertain the identity not
only on the photograph published in Leriche’s paper, but also on
a specimen from the Devonian of Belgium, in the collections of the
Geol.-Paleontological Institute of the Humboldt University in Berlin.

Occurrence. — In accordance with the above conception of species
D. tuberculatus, its distribution would include: the Middle Devonian
(Hamilton) of Wisconsin, Iowa and Illinois; the Upper Devonian (Portage)
of Kentucky, Pennsylvania and Ghio, and the Famennian of Belgium
and Poland.

Dinichthys? sp.
(l. VI, fig. 5)

An anterior dorsolateral, probably referable to Dinichthys, has been
recovered from the lower Cheiloceras beds of Kadzielnia. It must have
belonged to an individual of moderately large size. The unormamented
outer surface is traversed by two grooves of the lateral line. One of them
projects from the anterior margin of the bone where the sensory line
passes onto the paranuchal above the joint, the other starts at a distance
of about 40 mm from the anterior margin of the bone and is directed
somewhat obliquely upward and backward. As stated by Heintz (1932)
similar secondary grooves are also observable in D. intermedius, where
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as many as three of them occur cccasionally and are not in the least
related to the line extending over the median dorsal in Coccosteus and
other similar forms. According to data published by Eastman, there is
also an additional groove on the anterior dorsolateral of Dinichthys
pustulosus. Its course, however, is different, resembling that common
in the Holonemidae. In consideration of this character the above men-
tioned anterior dorsolateral canmot be regarded as an element of D.
pustulosus from the same beds, with the ornamentation worn off.

The free area in this specimen exceeded 10 mm in width. The length
of the preserved fragment was 120 mm, indicating that the entire length
must have been more than that. A portion of the anterior margin of the
{ree area situated above the condyle meets that portion lying below the
condyle at an angle of 126°. The whole bone is gently domad. Its anterior
margin is bent at an angle of 150°. The condyle must have been large
and very robust. It is 33 mm wide at the base and 17 mm thick at the
mesial border. To the rear and downward it gently passes into
a thickening projecting, as in D. intermedius and probably in others,
on the inner surface of bone. The thickness of the here considered
specimen attained 17 mm in the lower part of the anterior margin,
being 7 mm at the back.

Remarks. — The specific position of this specimen cannot be mow
established. It has been already mentioned above that it is not an
abraded element of D. pustulosus. The relative robustness of the anterior
dorsolateral structure as compared with the slightly more delicate
structure of the described median dorsals speaks against its relationship
with either of the two other forms recorded from the same beds.

Brachythoraci gen. et sp. indet. {§)
(pl. XII, fig. 2)

An anterior dorsolateral, more closely indeterminate, was found in
the Clymenia beds of the Famennian in Gatlezice, which have also
vielded remains of Titanichthys, Pachyosteus and Dinichthys.

It is a fairly well preserved plate with an almost complete condyle.
It is gently arched transversally and has a narrow free area. Most
particularly narrow was thet part lying beneath the sensory line groove
horizontally intersecting the bone. The width of the free area is 45 mm
when the length of the element is at least 85 mm without the condyle
which strorngly protrudes beyond the anterior margin of the bone. On the
outer surface of the down side, there is a large plane overlapped by the
anterior lateral. To the front of the latter element, along the anterior
margin of the anterior dorsolateral a high crest projects (17 'mm).
On. the upper margin of fhe specimen we can mnote a small portion
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of the surface serving for attachment with the median dorsal. The
condyle is robust, 30 mm in length (measured parallel to the axis of joint)
and 15 mm in thickness at the outer margin. Mesially, the condyle grows
narrower tapering into a point. From the condyle, on the inner surface
of the bone, a crest extends with height first equal to the length of the
condyle and abruptly lowering to the rear, though still discernible at the
posterior border of the bone as a slight elevation. The outer surface of
the anterior dorsolateral is perfectly smooth, without any ornamentation.
The bent in the anterior meargin near the condyle, as well as others
characters speak against their assignment to any of the mentioned
genera.

Genus Titanichthys Newberry, 1885

Titanichthys koztowskit? n. sp.
(text-fig. 11; pl. 1X, fig. 6)

Material. — Two head shield fragments, of which one comprises an
incomplete nuchal and the left central, while the other probably
constitutes a part of the paranuchal.

Diagnosis. — A relatively small form in which the centrals are large
and extending far to the back and sides, thus resembling T. clarki
Newberry and T. agassizi Newberry, and differing from T. termieri
Lehman. The scheme of the sensory line grooves on the centrals probably
that in the holotype of T. termieri. The nuchal broad at the front as
in T. agassizi or in T. termieri. From T. agassizi it differs in another
shape of the depression (double sockets) on the ventral surface of the
nuchal, which is here characterized by larger posterior embayments,
projecting far backward, while the anterior ones are smaller.

Holotype. — A fragment of the head shield comprising a portion of
the left central and nuchal plates.

Description. — The nuchal had the outline of a low equilateral
triangle with rather strongly ccncave base. Medially flat, its elongated
postericr lateral portions are gently curved sideward and downward,
so that as a whole this elemznt was slightly arcuate. Very thin in the
fore part, it attains a considerable thickness (26 mm) in the hind part,
producing an arched thickened ridge beyond which is the broad shelf
of the posterior margin. Behind this thickening, in the central part,
is an extensive double depression (double sockets) with a four-lobed
outline, medially separated by a high crest. At the back it is limited by
a moderately high buckle-sheped crest. Each of the double sockets attains

7 This species is dedicated to Prof. R. Kozlowski, Head of the Institufz of
Paleozoology of the Polish Academy of Sciences.
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its maximum depth (approx. 20 mm) in the anterior median part and is
divided by a thickened elevation of the side wall into two embayments.
Of these the anterior projects farther to the side than the posterior one
directed to the rear. On the anterior border the excavation is up to 58 mm
in width, its medial length is 40 mm and it overlaps the central process
of the posterior nuchal margin. The process is over 15 mm long and
40 mm broad. Ventrally, beyond the posterior margin of the double

Fig. 11. — Titanichthys kozlowskii n, sp., diagramma-

tical drawing of posterior part of h=zad shield. Con-

tinuous lina — limits of preaserved fragments; brokan

line — supposed course of suture between the nuchal

(N) and the centrals (C); dotted area — part of
specimen with damaged surface.

sockets, the process is striped by sagittal ribs, of which three — a central
cne and two laterals — are more conspicuously indicated as small crests.
The length of the preserved part of the nuchal on the median line is
98 mm. The distance between its posterior lateral ends projected farthest
to the side exceeds 220 mm.

No natural margin has been preserved on the central, but it must
have been a very large bone reaching far to the rear. The preserved
{ragment is 115 mm in length and 70 mm in width. Actually the central
must have been at least twice as broad and considerably longer.

Besides the much erased traces of the terminal parts of the supra-
orbital and central lines we may note here a characteristic independent
branch of the sensory canals (the ,Restkanal” of Gross, the ,central
pit“ of Stensid), running from the middle of the bone mesially and
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somewhat to the back. No occipital line is observable, such as present in
Titanichthys agassizi, but its lack here may be due to the state of
preservation.

The bad state of preservation does not permit a closer description
of the supmosed paranuchal. It is a thin bone, displaying a more
important thickening (32 mm) in the mesial part only, on which two
impressions are to be seen ventrally, serving perhaps as the means of
attachment to the nuchal. This thickening probably corresponds to the
.hind consolidated part* of Heintz. On the posterior end of this
thickening there is an excavation which may te the joint socket. It is
rather large though shallow. Its length (measured parallel to the supposed
axis of joint) is 50 mm, while the width is 30 mm.

Remarks. — The characteristic features of the above described
specimens are the relative thinness and fineness of bones common in the
genera Titanichthys and Gorgonichthys. Both genera are characterized
by relatively large centrals. In Gorgonichthys the shape of the joint
socket apparently resembles the excavation present on the supposed
paranuchal. Unfortunately, we lack closer data concerning this details
in Titanichthys. The assignment of specimens from the Holy Cross Mts.
to the latter genus is suggested foremost by the shape of the ventral
surface of the nuchal which has the characteristic form of a double
excavation. The presence of a vestigial canal on the central, missing
in a well known representative of the Gorgonichthys is a less diagnostic
feature. As may be seen from the drawing published by Dunkle & Bun-
gart (1940), this region is differently shaped in Gorgonichthys. Different
proportions and details, for example the stronger develcpment of the
posterior embayments as compared with those in T. agussizi, another
hehaviour of the centrals than those in T. termieri, also the absence of
the occipital canal, finally a different outline of the nuchal, as compared

with T. clarki, — all indicate that we are here dealing with a new
species of Titunichthys. .

Occurrence. — Clymenia beds of the Famennian in Galczice near
Checiny.

Genus Stenosteus Deon, 1907
Stenosteus? sp.
(pl. XI, fig. 4)

The Cheiloceras (Lower Famennian) beds of the Kadzielnia hill have
yielded a rather small fragment of the infragnathal, referable to some
representative of Selenosteidae. It comprises the hind portion of the
functional part together with an impression on the rock of the fore
portion of the posterior blade. The functional part of the infragnathal

Acta Palaeontologica Polonica — Vol. 1114 21
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in this form was narrow and elongated. Its height was § mum, while the
length of the preserved fragment constituting no more than half of the
entire functional part was 21 mm. The upper edge of the functional
part is provided with a single row of minute knctty denticles rather
scarcely arrangsd (4 cusps over 10 mm). A similar single row of denticles
also occurs in genus Rhinosteus, but the denticles there zre more densely
arranged and the height of the entire functional part is considerably
greater. In connection with the above features this poorly defined
specimen is by the present writer tentatively referred to genus Ste-
nosteus.

Genus Pachyosteus Jaekel, 1903
Pachyosteus bulla Jaekel, 1903
(fig. 12, 13; pl. IX, fig. 1—5)
1932b. Pachyosteus bulla Gross; W. Gross, Die Arthrodira Wildungens, p. 16—I18,

fig. 4 a-c, 5a.
1933b. Pachyosteus bulla Gross: W. Gross, Die Wirbzltiere..., p. 35.

Material. — Five specimens, one of them, comprising a large fragment
of the head shield and shoulder girdle, contains a number of elements
thus far unknown in this genus, to say: the postsuborbital, postmarginal,
anterior supragnathal, posterior supragnathal, probably the parasphenoid,
the anterior lateral, anterior msadian ventral, interolateral, anterior
ventrolateral. Other elements preserved almost complete in this specimen
are the preorbital, suborbital, rostral, anterior part of the pineal and
the infragnathal.

Description. — The head shield as a whole is broad, strongly domed,
bluntly terminating at the fore end. The preorbitals, however, do not
{form such sharply indicated anterior lateral corners, as those reconstruc-
ted by Gross (1932, fig. 4A). in consequence of which the front of the
head is more rounded.

The rostral is rather small, 14 mm long and 16 mm broad, its outline
approaching that of an equilaicral triangle with rounded corners and
gently incurved sides which meet the preorbitals. The arcuate anterior
border curves downward.

The pineal is approximately of the same width as the rostral. The
distance from the pineal excavation to the contact with the rostral
1is 14 mm,

The large orbital cavity, over 50 mm in diameter, is limited by four
bones. The preorbital, about 50 mm long and 25 mm broad, does not
differ in its outline from the corresponding element in Wildungen
specimens. The postorbital is with damaged mesial and hind margins,
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at the same time, however, its shape does not apparently differ from
that common in German specimens. The margin of the orbital cavity
produces a horizontal shelf in the fore part. The dorsal surface of the
postorbital is striped by the groove line of the postorbital and a section
of the infraorbital line, branching in a mcde characteristic of the
Pachyosteidae. The suborbital has a marrow and elongated fore part,
basally limiting the orbital cavity which is provided with a mesial list
only indicated by an inconspicuous rib. To the hind the suborbital
broadens out into a ,blade”. The posterior margin of the orbital cavity
is provided with a list placed somewhat lower than the remaining outer
surface of the bone. In the Wildungen specimens this list is not always
discernible and has not been shown in the reconstruction of Gross (1932b,
ig. 4A), owing to which the posterior part of the suborbital appears
here narrower than it is actually. Its presence, however, in one of the
Wildungen specimens, has been quite doubtlessly ascertained by the
present writer, together with the essential resemblance of the shape of
the suborbital in the Polish and German specimens. The specimens from
Galezice suggest that the posterior blade of the suborbital was not so
nearly horizontal as has been shown in the reconstruction by Gross,
and that it did not give the impression of being so much elongated owing
to its longer contact with the postsuborbital. The infraorbital line running
over the outer surface of the anterior, narrow portion of the suborbital
meets the forward part of the ,supramaxillar line* (so called by Stensio)
at a point somewhat to the front of the area where the latter element
broadens out. This imparts a picture, so common in Pachyosteidae, of
a bifurcating ramification.

The postsuborbital is a considerably larger bone than that shown in the
reconstruction of Pachyosteus bulla executed by Gross in 1932b (fig. 5A).
its outline is that of an elongated rightangle triangle, whose shortest
side forms the suture with the suborbital. The course of this suture is
essentially the same as that in the above mentioned reconstruction, bul
it extends lower cdown, partly involving the hind part of the lower
margin of the suborbital, which has been placed horizontally in thal
reconstruction. One side of the triangle constitutes the free margin of
the postsuborbital, while its hypoctenuse meets the marginal and the
postmarginal by a suture running rectilinearly and horizontally. The
length of the postsuborbital, as measured along its upper margin, is
46 mm 1in the described specimen, while the distance of the suture
between the postsuborbital and the suborkbital from the orbital cavity
is 25 mum and corresponds to the width of the posterior suborbital blade,
or to its height as reconstructed by Gross.

The postmarginal is a rather small bone, also triangular in outline.
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Fig. 12. — Pachyosteus bulla: A reconstruction of head
skeleton, side view; B diagrammatical drawing in the fore
part of the ventral armor and its position in relation to the
head shield (above-dorsal surface, below-ventral surface).
AL anterior lateral, AMV anterior median ventral, C central,
IL interolateral, IG infragnathal, AVL anterior ventrolateral,
M marginal, N nuchal, PM postmarginal, PN paranuchal,
PrO preorbital, PSO postsuborbital, PtO postorbital, SO sub-
orbital.
Stippled area — supposed position of the gill slit.
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The margin in contact with the paranuchal and the marginal, unfor-
tunately damaged, apparently seems to have formed several bents. The
lower margin, in contact with the postsuborbital, about 23 mm long, had
o rectilinear course, meeting the free posterior margin of the element
at a sharp angle. Owing to this and to the relatively great length as well
as to the position of the suborbital, the posterior margin of the head
shield did not project obliquely downward beginning from the point of
connection between the joint and the shoulder girdle. On the level of
contact between the postmarginal and the postsuborbital, it formed
a bent to the rear, to agree with the corresponding embayment of the
forward margin of the anterior lateral. The hind margin of the post-
marginal, about 30 mm long, is provided with a list fitting, with the head
lowered, into the cleft of the forward margin of the anterior lateral.

The infragnathals, both right and left, are damaged in their hind
portions. The preserved part of the more complete left plate is 106 mm
long and 18 mm broad in the back. In the front, at a distance of 45 mm
from the anterior end, the lower margin of the infragnathal displays
a gentle curve limiting the functional part from the posterior ,blade™.
The upper margin displays a marrow surface (4 mm), characteristic of
genus Pachyosteus, covered by minute denticles arranged at random.
This surface, somewhat raised in relation to the upper margin of the
posterior blade of the jaw, grows narrower to the front and back. At
the baclc it occupies the upper edge and partially overlaps the mesial
surface of the infragnathal. To the front it passes onto the outer sur-
face of the element. On the mesial surface of the fore part of the
infragnathal, starting at the bent on the lower margin mentioned above,
a crest extends toward the front limiting the lower and upper parts of
the mesial surface. Not far frcm the anterior end of the bone, this crest
is arcuately directed to the upper margin of the infragnathal, at the same
time becoming flattened out and from the top limiting the excavation
in the svmphyseal part. Ventrally this excavation is concealed by an
extremely fine, probably perichondral, osseous lamella.

The anterior supragnathal is a very small bone, not exceeding
12 mm in length. It constitutes an arched blade, with a finely tubercu-
lated surface on the lower mergin, similarly as in the infragnathal. On
the upper margin of the anterior supragnathal, at approximately its mid-
length is placed the upper process. Hence the whole element has
a triangular outline with the lower margin convex and the other two
concave,

The posterior supragnathal, contrary to the above considered element,
is very long but equally narrow. Its length attains 52 mm, which is
approximately the length of the functional part of the infragnathal. The
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thickness and the height of the element do not seem to exceed 3 mm.
Backward and forward this jaw grows narrower and more pointed. Over
a considerable central portion of the lower margin there is a narrow
cuspidate surface. First it occupies the lower margin and a part of the
outer surface of the element, and forward overlaps the mesial surface,
following the shape of the infragnathal surface.

The parasphenoid (fig. 13) shows a different structure tham that
in Dinichthys, Heintzichthys, Malerosteus and Brachythoraci gen. indet.,
described in 1956, and apparently represents here a more primitive

Fig. 13. — Pachyosteus bulla, the parasphenoid:

A dorsal view, B side view, C vantral view;

fh hypophyseal dzpression, m. gr unpaired cen-
tral groove, s. tr. transversa groove.

evolutionary stage. This is a bone, 25 mm in length and 14 mm in
maximum width. Its smcoth and plane ventral surface has the outline of
a somewhat elongate and rounded hexagon. Antericrly it is provided
with a process whose lateral margins first run parallel and then con-
verge at a nearly right angle. Dorsally, in the hind part of the para-
sphenoid is a raised area with an extensive bowl-like, pituitary depressicn
({ig. 13, fh). On both lateral sides the margin of the depression is
particularly raised. To the front of this depression, on ils outer em-
bankment extends a transverse groove (s.tr.) whose lateral ends are
directed arcuately backward. Medially this groove branches off into an
unpaired ramification (m. gr.) directed straight forward, along the central
line, over the dorsal surface of the anterior process, which is here
somewhal raised. These grooves probably contained intermal carotids
{using here into one unpaired canal entering the cranial cavity.

The anterior lateral (pl. IX, fig. 2) is not completely preserved. The
hind part and a considerable portion of the lower margin are missing.
The hind part of the anterior lateral was an elevated blade (over 45 mm
in height); forward it gradually elongated into a long and relatively
narrow process. The fore margin of the blade, which, at the back, limited
the cleft separating the shoulder girdle from the head shield, was



UPPER DEVONIAN FISHES 327

bifurcated into two lists bounding a slit-like depression. The mesial list
is wider and continues farther forward. Downward it grows narrower
while the slit becomes shallower. A rather small oval tubercle is placed
at the lower end of the slit and inward of the extermal base of the list.
The top of a triangular embayement extending from the front margin of
the anterior lateral is directed toward this tubercle. In that point the
margin of the consicered element bents continuing in the upper margin
of the anterior process. Immediately in front cf the oval tubercle and
beneath the mentioned embayment this margin forms a semicircular
elevation and then is directed arcuately forward, widening out lanceo-
lately. The anterior process of the anterior lateral is 67 mm long. First
it is relatively high (over 15 mm on the level of the semicircular eleva-
tion) and blade-like with thickened upper margin only. Forward it
grows narrower so that its terminal end, with a length of 16 mm, is
a narrow rTod. This part of the infragnathal was in contact with the
interolateral.

The interolateral is an elongated rod-like bone. Unfortunately, it is
not well preserved. It was about 40 mm long with thickness and width
not exeeding 3 mm. It was in contact with the anterior margins of the
anterior ventrolateral and the anterior median ventral. Following the
shape of the ventral armor, the interolaterals of both sides met at the
front at an angle of 75°.

The anterior median ventral is in an extremely fragmentary state
of preservation, but on evidence of the preserved remains it seems to the
of a broadly rhomboidal shape. The anterior ventrclaterals completely
concealed its hind part from the ventral side. The width of the anterior
median ventral was about 45 mm, with the length probably at nearly the
same figure.

The anterior ventrolateral is also in an unsatisfactory state of pre-
servaticn. It was 35 mm wide and approx. 60 mum long.

A detached median dorsal, referable to a considerably larger indi-
vidual, was found within the same Galezice beds. The shape of this
specimen suggests that it was a representative of Pachyosteidaz. Since
Pachyosteus bulla is thus far the only known representative of this
family, recorded from the mentioned deposits, it is probably referable
to that same species.

The width of the median dorsal is 144 mm, with the maximum length
at nearly the same or slightly higher figure. Along the central line
of the ventral surface extends a low crest, whose maximum height
probably did not exceed 40 mm, measured from the outer surface of the
median dorsal) In its lower part, i.e. 12 mun below the base, the carinal
process has a spoon-like depression but slightly protrudes (about 15 mm)
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beyond the hind margin of the element. As a whole the median dorsal
is almost flat, very gently arched. The hind margin is somewhat rounded.

The same beds have also yielded a fragment of the head shield of
a large individual, comprising a considerable part of the postorbital
and the paranuchal, as well as small fragments of the preorbital and
the central. The preorbital, 40 mm wide and over 70 mm long, is traverssd
by the central canal which bends angularly and contiaues as a canal
running on the marginal. The upper portion of the postorbital part of
the infraorbital canal branches off from that angular bend in a manner
characteristic of the Pachyosteidae. The bad state of preservation renders
impossible a more precise description of the remaining elements.

Suggestions as regards the dimensions of the studied sgpecimen meay
be supplied by the size of the area, here measuring 94 mm, between the
ramification of the sensory line grooves on the preorbital and a similar
point on the joint part of the paranuchal.

The remaining specimens consist of the infragnathals of small
individuals, also recorded from the Clymenia beds of Galezice.

Remarks. — The species Pachyosteus bulla, established by Jaekel
in 19803, is thus far the only known representative of genus Pachyosteus.
Gross (1932b, p. 16) characterizes it as follows: , A large and broad
pineal wedges deeply between large centrals and at the front comes
in contact with an equally broad and blunt rcstral. The marginal does
not unite with the central. The nuchal is broad and short... The occipital
canal is indicated on the paranuchal only as a vestigial detail. The
opercular canal is present. The ramification of the postorbital canal is
characterized by the approach of the infraorbital to the postorbital canal.
The infraorbital canal overlaps the marginal without uniting with the
prolongation on the suborbital. Lack of tubercles on the head shield
and the body armor‘.

The specimens from the Holy Cross Mts. fully coincide with this
description. Neither did a close comparative study of the here described
material with the Wildungen specimens from the collections of the Geol.-
Paleontological Institute of the Humboldt University in Berlin reveal
any cardinal difference. More conspicuous lateral angles at the front
of the head shield in some of the German specimens are associated with
a post-mortem deformation, while certain differences in proportions
of the rostral dimensions are within the limits of individual variations
shown by the Wildungen specimens. To sum up, the only difference of
any significance are the relatively large dimensions displayed by some
of the Galezice specimens. Since, however, the majority of the Galezice
specimens also in this respect agree with those from the Rhine province,
it must be recognized that they are conspecific.
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Occurrence. — The distribution of Pachyosteus bulla, thus far only
recorded from Manticocercs beds of the Frasnian in the Rhine province,
must now be extended thiroughout the Famennian of the Holy Cross Mts.

Genus Oxyosteus Jaekel (1911)
Oxyosteus sp.
’ (pl. VIIL, fig. 4 a-b)

In the material recovered from horizon II (Middle Frasnian) of the
Wietrznia hill a fragment of the median dorsal was found characteristi-
cally bent medialy, so that the two sides meet at a rather sharp angle.
Owing to the domaged condition «f the surface it is hard to ascertain
whether the bend in the bone produced here a sharp edge or a rounded
ridge. The ventral surface shows the fore portion of the carinal process
which was low and broad. The oufer surface is fairly uniformly tuber-
culated (tubercles up to 1 mm in diameter). On areas frcm which the
outer bone layers have been eroded the tubercles are very minute,
suggesting that their size depended on the dimensions and the age
of the individual. This median dorsal resembles the corresponding element
in representalives of genus Oxyosteus. Two gpecies of this genus
differing in character of ornamentaticn are known from the Frasnian
of the Rhine province. In regpect to the size of tubercles the Wietrznia
specimen comes close to Oxyosteus magnus Gross, from which it differs
in the density and regularity of tuberculation resembling more that in
Ozxyosteus rostratus Gross.

The median dorsal from the Holy Cross Mts. is considerably larger
than the German specimens, attaining a length of over 90 mm and
a width of 40 mm, while these dimensions in specimens of O. rostratus
and O. magnus, as described by Gross, are 35°<30 mm and 5435 mm
respectively. Hence it is quite likely that we are dealing here with
a very large individual of O. rostratus, though it is not quite inadmissible
that it may be a new species. (Pachyosteus bulla, as shown above, may
also attain considerably larger diniensions than those displayed by the
material from the Rhine province).

Genus Holonema Newberry, 1889
Holonema radiatum (Rohon in coll.) Obrucev, 1932
(pl. X, fig. 2 a-b)
1932. Holonema radiatum Obrucev, D. W. Obrucev, Holonemidae..., p. 100-107,
pl. 5, fig. 2-5; pl. 6, fig. 5; pl. 7, fig. 3.

Material. — A fragment of the anterior dorsolateral, oy Gorizdro-
Kulczycka identified as Holonema radiatum, from the collections of the
Geological Institute.
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Description. — In shape and dimensions this specimen is almost
identical with that element described by Obruchev (Obrucev, 1932,
fig. 7-8). The anterior margin is characterized by a similar indentation
backward at the base of the joint process and by a doming beneath
that process. The lower margin of the free area in the fore part shows
an upward curving at a small distance from the anterior margin of the
bone. The inccmplete and damaged state c¢f preservation of the studied
specimen does not permit any precise measuring of the angle of inclina-
tion of the upper and lower parts of the plate, in relation to the
horizontal plane, as indicated by the ax’s of condyle and by the course
of the lateral lines. This angle seems likely to be scmewhat greater
than in the specimen described by Obruchev. It should be noted that
these angles must have been slightly different in relation to the anterior
and posterior margins of the bone. The condyle is largs, conical, growing
narrower toward the rather sharp mesial end. It is in the shape of a high
pyramid with a triangular base, toward ihe top more rounded in section.
One edge of the base corresponds to the antericr edge of the condyle
which does nct extend here beyond the anterior margin of the anterior
dorsolateral. The wall of the condyle base opposite to this edge passes
without sharp limitation onto the inner surface of the element, not
producing a thickening directed backward, as maiy be szen for example
in Dinichthys. The lower edge of the base continued downward as a
thickened crest extending mesially aleng the broad anterior margin.
On the outer side of this margin, under the condyle, is placed the
characteristic subgleno‘dal process (Obrucev, 1932). The anterior edge
of condyle meets the lateral surface of the bone at an angle of about
125° (in the plane indicated by the axis of condyle and by the horizontal
branch of the lateral line), suggesting that in this region the body
broadened out backward.

The free outer area of the anterior dorsolateral has a characteristic
crnamentation consisting of costae produced by the fusion of 1-2 rows
of minute tubercles. In costae made up of two rows cof tubercles, the
tubercles are of smaller dimensions. Similarly as in the specimen
described by Obruchev, above the horizontal lateral line, these costae
are directed from the front and botton upward and backward. Over
a small distance under the mentioned line they are disposed parallel to
its course, while farther downward they are placed normally to the
lower margin of the free area.

Besides ornamentation the outer surface displays the already men-
tioned groove of the sensory line which projects backward from the
base of the condyle. At a distance of akout 35 mm from the anterior
margin of the base, a ramification branches off from this canal af
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a nearly right angle, first directed upward and then curving in an arch
backward. The course of this canal in our specimen cdiffers from that
figured by Obruchev cnly in a less conspicuous backward and then for-
ward curve in the fore part of the canal and in the longer backward ex-
tension. Nevertheless, in the reconstruction published by Obruchev (1932,
fig. 26) the canal likewise projects far to the hind.

The preserved fragment is 80 mm in size, as measured along the
anterior margin, and 75 mm as measured along the horizontal lateral
line; the thickness of the bone at the base of the condyle attains 25 mm,
and an average of 7 mm in other portions. The length of the condyle
measured on the anterior edge is 55 mm. There are about 10 costae on
a distance of 10 mm.

Occurrence. — According to Obruchev (1932) Holonema radiatum
is recorded from the Frasnian depcsits within the Leningrad and Donetz
basins. At present its distribution must be extended into the Frasnian
of the Holy Cross Mts.

Genus Deveonema® n. gen.

Diagnosis. — The same as for the species described below, the only
one so far known.

Deveonema obrucevi? n. sp.

Material. — A fragment of the median dorsal.

Diagnosis. — A rather small representative of the Holonemidae, with
the outer surface of dermal bones ornamented by small, detached
tubercles (only occasionally 2-3 being fused together), on the whole
dispersed at random, but in some parts, as for instance in the mesial
porticn of the median dorsal, arranged in longitudinal rows.

Holotype. — A fragment of the median dorsal (I. G.).

Description.—A small fragment of the median dorsal, representing not
more than one third of the entire bone. Nevertheless it may be as:ertain-
ed on the preserved part that this element displayed the elongation and
roof-like doming common in Holonemidae. Both lateral parts descend
from the edge projecting on the central line sideward and downward,
and meeting at an angle of 135°. Oa the ventral side a smooth area is
visible, narrow and elongate, iimited by straight nearly parallel margins
and on the central line provided with a slightly indicated, shallow and
rather broad groove. Sideward from the smooth area a surface extends

8 The generic name is composed of thz initials of Prof. D. W. Obruchzv.
? This spacies is dedicated to Prof. D. W. Obruchav of ths Paleontological
Institute of the Academy of Sciences of the USSR.
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on each side, overlapping the posterior dorsolateral. They form bands,
uniformly perforated by pores, with width constant throughout the entire
length. The outer dorsal surfzce is covercd by rather small tubercles,
dispersed at random and only aleng the ridge in the central line
arranged into longitudinal rows, slightly converging to the rear, without,
however, fusing together. The rows of tubercles over a small area along
the lateral margin of the bone are less distinctly marked. In the area
of convergence of the longitudinal rows of tubercles, which corresponds
to the ossification centre pluced near the hind end of the median dorsal,
the tubercles are somewhat smaller, arranged more densely and more
al random. The fusion of two cor three tubercles is observable at very
few points of the bone surtace only; the axes of the thus formed thicke-
nings do not digplay any definite direction.

The width of the median dorsal is 60 mm; the width of the free
ventral area is 25 mm, that of the central groove is 6 mm; the depth of
the groove up to 2 mm. The tuberclies are with an average diameter
of 1 mm. '

Remarks. — The particular genera of the Holonemidae family nave
been differemtiated on character of ornamentation. Their typical repre-
sentatives, Holonema, Gyroplacosteus and Megaloplax, are distingutshed
by the presence on the outer surface of the bone of variously shaped
costae, produced by the fusion of tubercles. Ornamentation consisting
of detached tubercles is common in genus Aspidichthys inclusive of
,-Aspidichthys” ingens, by Schmidt (1938) re-named Anomalichthys ingens,
whose appurtenance to the Holonemidae was established by Gross (1937).
The median dorsal of the last form, however, differs rather strongly
in shape from that displayed by typical Holonemidae with which more
closely allied is Deveonema obruclevi n. sp. The systematic position of the
inadequately known American forms, referred to genus Aspidichthys,
is not thus far quite clear, meoreover they differ from the here considered
Holy Cross Mountains specimen in the character of ornamentation.
Hence the latter form may not be associated either with the American
forms of genus Aspidichthys or with A. ingens from the Rhine province.

On the whole, in brachythoracids, neither the character nor the very
presence of ornamentation, is a generic feature, nevertheless, it seems
most likely that this is not so in Holonemidae which constitute a rather
peculiar stock line of these fishes. Therefore, the present writer accepts
the suggestions of Prof. D. W. Obruchev, an authority on Holonemidae,
kindly communicated by letter, to separate the above described form
into a new genus.

Occurrence. — Horizon II of the Frasnian in the Wietrznia hili
in Kielce.
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Genus Anomalichthys (Koenen, 1883) Schmidt, 1938
Anomalichthys ingens (Koenen, 1883)
(pl. XI, fig. 1—3)
1883. Aspidichthys ingens Koenen; A. Koenen, Beitrag zur Kenntniss...
1895. Aspidichthys ingens Koenen; A. Koznen, Ubser einige Fischraste...
1932b. Aspidichthys ingens Gross; W. Gross, Die Arthrodira..., p. 47.
1933b. Aspidichthys ingens Gross; W. Gross, Die Wirbzltiere..., p. 48—49, fig. 14A;
pl. 6, fig. 5; pl. 7, fig 2.

1937. Aspidichthys ingens Gross; W. Gross, Ibid., p. 40, fig. 20; pl. 5, fig. 4.
1938. Anomalichthys ingens Schmidt; . Schmidt, Uber Aspidichthys..., p. 313—317.

Material. — Fossil remains of this form occur in great abundance in
the Holy Cross Mts. and more particularly so in the hills of Wietrznia,
Psie Gorki and Kadzielnia within the town of Kielce where they are
confined to the upper part of the Frasnian deposits, i.e. to the Mantico-
ceras beds. In the majority of cases they are recovered as fragments
of markedly large and thick bones, with characteristic very large
tubercles on the surface. From the collections of J. Czarnocki two spe-
cimens only permit closer classification. They are a large fragment of
the hind part of the median dorsal (pl. XI, fig. 1, 2) and a part of the
nuchal.

Description. — The preserved nuchal fragment comprises the de-
pression by Heintz (1932) called , double sockets*, probably also the whole
fore part of the element. The mentioned depression shows here no signs
of bi-partition and is sharply limited by steep enbankment at the hind
part only. To the front it forms the ccntinuation of the nuchal
depression produced by its roof-like doming. The median ridge is clearly
indicated on the outer side, from this ridge the surface descends sideward
forming planes inclined at an angle of 110°. The en'ire outer surface
is covered with rounded. smooth, blunt tubercles of large dimensions,
occasionally fused together, with diameter from 3 to 6 mm and height
from 1.5 to 3 mm, sometimes finely radiating at the base. The thickness
of bones, least at the front in the central line where it is 7 mm, gradually
grows to 20) mm in the posterior lateral area and attains over 55 mm at
the hind of the ,double sockets”. The length of the fragment measured
in the central line on the outer surface is 90 mm. The anterior border
bears traces of weathering. It seems likely, however, that this element
did not project much farther forward and that is was outlined like a low
triangle, similarly as is the case with Holonema radiatum in Obruchev’s
reconstruction (1932).

The other fragment belonging to this form represents a large part,
l.e. approximately one third, of the median dorsal. The margins of the
clement have not been preserved in any part of the specimen, yet it may
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be supposed that this bone was gently rounded posteriorly, iike that
in the specimen described by Gross (1937). The roof-like doming of the
median dorsal is well indicated by the ridge which is particularly strong
in its median part, also by the lateral planes which descend to the side
at an angle of 120°. The carinal process is preserved complete at the
anterior end of the element. Like in other Holonemidae it is in the
shape of an inconspicuous cone. From other representatives of this
family, Anomalichthys ingens differs in the considerable robustness and
relative shortness of this process, while the diameter of its base is quite
large. It is also characterized by greater inclination. The hind surface
of the process is striped by a lengitudinal groove and placed very nearly
normally in relation to the outer surface of the median dorsal.

The outer surface of the bone is ornamented with the same kind
of tubercles as those on the above described nuchal plate. The only
noteworthy feature is that, posteriorly, around the ossification centre,
where the tubercles are margedly smaller, they are arranged im fairly
distinet concentric rows.

The length of the preserved fragment, without the carinal process.
15 284 mm at the central line, the maximum width 257 mm, the thickness
up to 36 mm; thé height of the median dorsal 115 mm (measured
from the tcp of the carinal process normally to the plane of the median
ridge on the dorsal side). The length of the carinal process is 70 mm:
the depth and width of the groove on that process is equally 15 mm.

Remarks. — In 1883 Koenen described fragmentary fossil remains
of huge brachythoracids from Upper Devonian deposits (Manticoceras
beds) of the Rhine province. He referred one of them to genus Aspi-
dichthys Newberry, recorded from North America, establishing the new
species A. ingens to include it. The remaining specimens were by him
differentiated under the new generic and specific name of Anomalichthys
scaber. Specimens representing these two forms differed solely in size
of tubercles ornamenting their bene surface. In the opinion of Gross
(193‘2 b) this may have been due to the difference in age of the particular
individuals.

As has been proved by Gross (1937), all the other specimens sub-
sequently described under the name of Anomalichthys belong to genus
Brachydirus, hence the name of Anomalichthys has become void of
meaning. In this connection Schmidt (1938) suggests to retain the generic
name of Anomalichthys for the large-tubercles forms from the Rhine
province, since their appurtenance to the inadequately described Ame-
rican genus Aspidichthys is doubtful.

Schmidt’s opinion as to the differentiation of the American and
German large-tubercles forms seems reasonably correct, though the
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suggestion of using for European forms the generic name of Anomalich-
thys, formerly applied to quite a different genus, does not seem a very
happy one. Nevertheless, in order to avoid further misunderstandigs the
present writer here adopts Schmidt’s proposition.

The following brief characteristics may be added to the information
published by Koenen (1883, 1895) and Gross (1932 b) on this species: to
Anomalichthys ingens belong huge brachythoracids with bones ornamen-
ted by large tubercles up to 10 mm in diameter. In the central portions
of the bones the {ubercles are smaller and arranged in more or less
distinclly concentric rows. The median dorsal, as is usual in Heolonemidae,
is elongated and roof-domed, with the ridge in the central line.
The carinal process is in the shape of a massive, stout cone and is more
inclined downward than in other Holonemidae. The nuchal is relatively
short and bears a wventrally depression, not limited anteriorly and
without bi-partition.

Occurrence. — The Frasnian (beds with Manticoceras intumescens)
from the Rhine province and the Holy Cross Mts.

Genus Operchallosteus'® a. gen.

Diagnosis. — Brachythoracids with dermal bones ornamented by
basally sharply limited meandering riks and by less numerous, flattened
tubercles in the median part of bones. From Gyroplacosteus the men-
tioned genus differs in a more delicate pattern of ornamentation, lesz
regular arrangement of elevations and their flattened tops.

Operchallosteus vialowi ' n. sp.
(pl. XI1I, fig. 3)

Material. — A fragment of a :postériorr ventrolateral.

Diagnosis. — The same as that for the genus given above.

Holotype. — A fragment of the right posterior ventrclateral (I. G.)
(pl. XII, fig. 3).

Description. — The preserved fragment, 145 mm in length and
65 mm in maximum width, probably represents a major part of the
posterior ventrolateral. It is distinguished by extremely characteristic
ornamentation, at first sight resembling the relief on the bones of
Bothriolepidae. It, however, does not exhibit microstructure characteri-
stic of Antiarchi. Its ornamentation somewhat resembles that of genus

19 The generic name is an allusion to the beautiful ornamentation from the
Greek word ozepyahhs, meaning unusually beautiful.

"' This species is dedicated to Prof. O. S. Vialow from Lvov.
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Gyroplacosteus. In the latter form, however, contrary to Operchallosteus,
the details of ornamentation are much more densely arranged, particularly
56 in the central parts of the bones. Moreover, in Gyroplacosteus, the
tubercles are domed and wlaced near the ribs throughout the surface
of bones, while in Operchallosteus they are bluntly truncated and
concentrated in the middle portions, the peripheral part being occupied
Iy meandric ribs here fused togethuer into an intricate meshwork.

Occurrence. — The Frasnian, horizon II (median) in the Wietrznia
hill of Kielce.

Infraordo Arctolepida

Within Upper Devonian deposits of the Holy Cross Mts., particularly
so in the Famennian (Cheiloceras beds) of the Kadzielnia hill, there is an
abundance of placoderms remains ornamented by tubercles, sometimes
arranged in concentric rows and displaying a structure common in
Arctolepida. Unfortunately all the found specimens are very fragmentary
and specifically indeterminate. On account, however, of their copiousness
the writer feels justified in mentioning their occurrence.

Ordo Antiarchi

Genus Bothriolepis Eichwald, 1840
Bothriolepis ap.
(pl. XiI, fig. 1)

In her paper on dipnoan fishes (1950) from the Devonian of the Holy
Cross Mts. Z. Gorizdro-Kulczycka mentioned the presence of Bothriolepis
cf. maxima and B. panderi within Middle Frasnian deposits. The material
at the present writer’s disposal contains but one fragment of bone
referable to a large representative of genus Bothriolepis (pl. XII, fig. 1)
whose specific position it is now difficult fo establish.

Placodermi incerti ordinis
(pl. XII1, fig. 4)

Fragment of an armor plate recovered {rom the Clymenw beds of Ga-
lezice is a markedly interesting though puzzling specimen. Its outer surface
is ornamented by peculier wrinkles whose symmetric arrangement sug-
gests that we are here dealing with an unpaired element of the median
series. The bone structure indicates that this form did not belong either
to Antiarchi or to Euarthrodira. Lack of exact information with respect
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to bone structure of other placoderms hinders proper comparative studies.
The outer surface of the bone consists of a paper-thin layer wrinkled as
mentioned above and covered by tubercles hardly discernible with the
naked eye. The tubercles display the absence of ,unipolar cells so
characteristic in Euarthrodira. Layers of bone and bone cells are here
disposed parallel to the outer surface. The remaining mass of the element
is made up of a spongy bone tissue with large intra-trabecular spaces.
The bone is up to 4 mm in thickness. In spite of the meagreness of the
available evidence this form undoubtedly represents a mew placoderm.

REMARKS ON CERTAIN STRUCTURAL DETAILS OF SOME
BRACHYTHORACIDS

The posterior supragnathals described in the preceding chapter,
though distinguished by extremely divergent trend of specialization, pro-
ducing in the former a crushing jaw apparatus and a cutting one in the
latter, both display the same essential structural scheme. This may,
moreover, be encountered in a number of other representatives of Bra-
chythoraci, as for instance in Coccosteidae and Mylostomidae, indicating
that the various types of jaw apparatus in these forms have all evolved
from the same initial type, illustrated by the catching jaw apparatus in
primitive Coccosteidae.

A specification of the posterior supragnathals belonging to various
representatives of Coccosteus and Plourdosteus is given in Heintz’s paper
(1938). In these genera the posterior supragnathal is shaped like an
elongated plate. On its upper margin, scmewhat in front of the point
corresponding to its midlength, wz find the upper process which is the
place of attachment for ligaments or muscles. From its top toward the
lower border, a thickened ridge extends on the mesial surface. On the
outer lateral side, the anterior slightly inflated portion forms a lateral
iprocess whose vertical edge is provided with a row of denticles. A simi-
lar row of denticles is also noted on the hind edge of the posterior supra-
gnathal.

Observations made by Gross (1932b) and by the present writer in-
dicate close resemblance in the structure of the jaw apparatus between
Coccosteus and forms allied with it, on the one hand, and Pholidosteus,
on the other hand. In the latter the posterior supragnathal was also
provided with a lateral prccess. The chief difference consists in the far
advanced atrophy of the rows of denticles in Pholidosteus, although the
same tendency may also be observed in Coccosteus and Plourdosteus
(Heintz, 1938). An additional point cf difference in the jaw apparatus of
these brachythoracids is the development of a conspicuous cuspidate
process on the fore end of the infragnathal in Pholidosteus. '

Acta Palaeontologica Polonica — Vol. 1I/4 22
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With further reference to the new representatives of brachythoracids
described in this paper, it should be noted that in Tomaiosteus we again
encounter all the structural elements of the posterior supragnathal
common in Coccosteus and similar forms. The cardinal difference here
is again that of the absence of vertical rows of denticles. The remaining
differences are merely those of proportions, particularly respecting the
poorer development of the upper and lateral processes, and the higher
but stouter vertical thickening on the mesial surface of Tomaiosteus.

In genus Malerosteus the posterior supragnathal, besides the absence
of vertical rows of denticles, is characterized by a conspicuous thickerng
of the element and stronger development of the crushing surface replacing
the lower edge. On this surface two tubercles are visible, one of which
is placed near the corner corresponding to the vertical thickening on the
mesial surface, while the other one is near the top of the lateral process.

In genus Mylostoma, with an extremely specialized crushing type
of jaw apparatus, we note an unusually strong development of the
lateral process and rslatively shortened anterior portion of the element.
At the same time the whole posterior supragnathal becomes flattened
out dorso-ventrally. As in Malerosteus, there are here also two tubercles
on the lower crushing surface. In Mylostema, however, the outer tubercle,
here centrally placed, is much more robust. Toward the top of the lateral
process, an inconspicuous ridge or crest extends from the outer tubercle.
It might be supposed that this tubercle corresponds to a similar product
in Malerosteus. In Dinomylostoma, which is a less strongly specialized
form regarded as ancestral of genus Mylostoma, there is only one
tubercle on the crushing surface. For the present, these structures cannot
be definitely homologized since it may reasonably enough be conjectured
that we have here a case of convergence. In any case, the jaw apparatus
in Malerosteus and Mylostcmidae displays the same trend of specializa-
tion; in Mylostoma, however, this process has attained the highest
evolutionary stage, while in Malerosteus it is less advanced, similarly
as in Dinomylostoma. In both the latter genera the posterior supragnathal
shows the strongest adaptation for the crushing of food, the infragnathal
semewhat less o, while the anterior supragnathal has retained its
catching character. In Mylostoma, however, also this element is tho-
roughly adapted to the crushing of food.

This functional differemtiation of the jaw elements in brachythoracids
resembles the differentiation of teeth in higher vertebrates where the
fore part of dentition retains the cziching character, while the hind
part is adapted to some manner of fragmention of the food. A striking
feature is that of the higher crushing specialization of the upper
elements which generally develop a larger functional surface than is the

i
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case in the lower ones. This applies to the posterior supragnathal in
brachythoracids, and seemingly tc the upper molars of perissodactyls
and ruminants. Naturally, in all the quoted examples this specializaticn
develops quite independently and is probably referable to greater
fixedness of the upper jaw element and greater freedom for movement
in the lower ones.

Thus, as on the one hand, Malerosteus and Mylostomidae display
a similar trend of specializatien, so on the other hand, Tomuiosteus and
the dinichthyids adapt a similar mode of iaking their food too. Of the
latter forms it is the dinichthyids which attain a higher degree of
specialization. Their adaptation to the cutting of food passes from an
extreme narrowing of the posterior supragnathal to a complete disappear-
ance of the lateral process.

The adaptive similarities do not indicate close genetic alliance of the
considered forms. Tomaiosteus and the dinichihyids are probably related
by disbant coccosteidal ancestors and undoubtedly represent distinct
evolutionary lines. Neither is it inadmissible, as mentioned above, that
similarities in the jaw apparatus of Mylostomidae and Malerosteus are
ihe result of comvergence, but it is not quite out of the question tha:
they are the representatives of the same stock.

In Pachyosteus, similarly as in the jaw apparatus of dinichthyids, the
posterior supragnathal lack the lateral process. Here, however, this lack
may be a primary phenomenon, as is also the lack of the differentiation
of denticles and of arrangement into well marked rows in the catching
jaw apparatus of this genus. In this respect, Coccosteus and Plourdosteus.
provided with distinct rows of denticles, have probably attained a higher
degree of specialization.

The structure of denticles in Pachyosteus is of particular interest.
Even an outer inspection made under stight magnification reveals a dii-
ferent degree of the union of denticles with the jaw surface. Some of
them have fused completely with the underlying bone, while others are
separated from it by a slit on the peripheral portion of its base. The
relative independence of the denticles is also clearly shown in cross
sections of jaws longitudinally cutting through the denticle. In such
a section (fig. 14) we distinctly see the upper edge of the jaw with
a cap-like denticle seated on it (d). The peripheral portion here is
entirely fused with the u-ntderlyiﬁ'g bone, while in the centre it is
separated by a slit. In the denticle itself we may differentiate the base.
the lateral wall and the intermal cavity. In the wall (fig. 14 C) there
are three zones, indistinctly limited. The outermost and thinnest layer
consists of an osseous tissue with typical bone cell-spaces connected
bv branching camaliculi and arranged more or less parallel to the plan:
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Fig. 14. —— Pachuosteus bulla: A cross szction of upper margin of the infragnathal

with the denticle (X 20), B longitudinal section of denticle (X 150), C section of

denticle wall (X 300), Cp pulp cavity, D dentine, O osseous tissue, U interme-
diate layer, d denticle. )
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‘of the tooth. This layer, thin at the apex of the tooth, grows thicker
downward passing into the osseous tissue of the base (fig. 14 B). More
centrally, in the lateral tooth wall we mote the intermediate layer (U)
with elongated cell spaces and with the longer axis placed normally
to the plane of tooth. Among the canaliculi for the cell processes one,
branching from the central extremity of the cell-space, is slightly
more conspicuous, particularly when seen under small magnification,
owing to which these cell-spaces resemble the ,,unipolar cells of Heintz
and Gross, so characteristic of the tubercles or demticles present in the
jaw and dermal bones of Coccosteus and Plourdosteus.

The inner, thickest layer (D) consists of a tissue by the writer
regarded as modified dentine. In this layer, from the inner cavity which
may thus be considered as pulp cavity (Cp), canaliculi radiate, thicker
mesially and narrowing peripherally. The peripheries of many of these
canaliculi are connected with the mesial pole of the cell-gpaces in the
intermediary zone. This, together with the more clearly expressed
canaliculus branching from the outward pole of the cell-space imparts the
impression that the cell-spaces lie on the course of the radial canaliculi.
The cell-spaces on the intermediary zone, as stressed above, differ from
the remaining bone cell-spaces by their arrangement only. We might thus
be dealing with dentine canaliculi connected to canaliculi of bone cell
processeas, which is quite a common occurrence. The only peculiar feature
is that the network produced by the connection of minute ramificat ons
branching off throughout the course of the radial canaliculi only slightly
differs from that formed by canaliculi for the bone cell processes, with
which it is also connected without delimitation. The connections between
dentine canaliculi, however, are also observable within the dentine of
other fishes, while their appearance is greatly diversified. Moreover, thg
dentine appears to be of a transitory nature leading to complete disappear-
ance and replacement by an osseous tissue, whence may result its non-
typical pattern. This problem will be discussed later. ‘

Another peculiar feature of denticles in Pachyosteus is that their
outer part consists of bone tissue. In this respect denticles in the studied
form resemble tubercles in the dermal bones of Plourdosteus livonicus
(Gross, 1933 a) and of Holoptychius (Bystrow, 1942).

When comparing the structure of denticles on the infragnathal and
that of tubercles on bones in Plourdosteus livonicus, Gross (1933a)
concluded that between them there is no essential difference. They
differ only in the predominance of dentine in the jaw denticles and that
of ,unipolar® cells in the tubercles of dermal bones. At that time the
Jaw denticles were by Gross considered to be differentiated tubercles.
Evidence contained in Bystrow’s paper (1942), however, shows a reversed
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state of conditions in Crossopterygii, i.e. that the tubercles of the dermal
bones are modified denticles. In coincidence with those studies and with
observations of Gorizdro-Kulezycka (1953), during the eveolution of Crosso-
pterygii and the Dipnoi the originally uniform dentine coating was
desintegrated into detached denticles. On the dermal bones the latter
were subsequently transformed into osseous tubercles and finally disap-
peared. The desintegration of the dentine coating must have occurred
at an earlier date, within the mouth cavity, where it ceased without
producing the complete disappearance of demtine but was followed by
the next development and differentiation of denticles.

The present writer concurs with the views of @rvig (1957) and Gross
{1957) that the disappearance of demtine may have taken place also in
the Arthrodira. The difference consists in the earlier occurrence of the
process in the placoderms, and, in its final stage, that of the transforma-
tion of denticles into osseous tubercles and their subsequent disappea-
rance, having involved not the dermal bone denticles only. but the
denticles within the mouth cavity as well.

Such an evolutionary trend of this process is suggested in the
brachythoracids both by the gradual disappesrance of ornameatation
on the dermal bones during phylogenetic evolution and by the fact that
the presence of mandibular denticles is, in the first place, common in
primitive forms of the brachythoracids, while in forms occupying a higher
phylogenetic stage they usually disappear. During the ontogeny of some
forms (Heintz, 1938) young individvals may still be provided with
denticles lacking in older individuals, but this fact can also be referable
to the wearing off.

The dinichthyids may be mentioned among those stocks in which
the disappearance of denticles is observable in the course of evolution
In the primitive Dinichthys herzeri, the jaws are provided with a row
of denticles on the edge, whose histological structure is unfortunately
unknown. Also in the primitive D. pustulosus there are vestigial denticles
which disappear completely in more advanced representatives. Neither
are traces of demtine ascertained in their jaws (Heintz, 1931b}, as is also
the case in the posterior supragnathal of Tomaiosteus. Here this element
is made up entirely of an osseous tissue with densely arranged osteons
separated by diminutive inter-osteonal trabecules and having relatively
narrow vascular canals. The orientation of these canals is in most cases
perpendicular to the cutting edge. In Malerosteus too, nearly the whole
infragnathal is made up of the osseous tissue. Here, however, there is
no such regular arrangement of the osteons and the inter-osteonal
trabecules are strongly developed. It is only in the central part of the
tooth-like cusp, placed at the anterior end of the infragnathal that it
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was possible to ascertain the presemce of a detached dentine system.
In the drawing (fig. 15) we see the cross section of the pulp canal (Cp)
encircled by concentric dentine layers with the characteristic thin dentine
canaliculi. Peripherally (U) there are few, detached cell-spaces. The
dentine system is on all sides surrounded by osseous tissue (O) whose

O 0] D Cp

Fig. 15. — Malerosteus gorizdroge n. gen. n. sp. fragmentary cross section of
tooth-like process of the infragnathal (X 150); CP pulp canal, O osseous tissue,
U transitory layer, D dentine.

cells were united with the processes of the odontoblasts. The absence
«©of any traces of resorption and the character of the union of the dentine
system with the surrounding osseous tissue suggest that we are not
-dealing here with a tooth of the older generation, functional at some
earlier date, and now enclosed in the bone. Most likely it is the vestigial
remains of teeth once existing in ancestral forms of Malerosteus.

The presence of cell-spaces and their connection with dentinal cana-
liculi in the dentine system of Malerosteus resemble the picture of the
tissue cifferentiated by @rvig (1951) under the name of ,semidentine”.
The difference between the dentine as figured in @rvig’s drawing (1951,
fig. 2a) and that seen in Malerosteus consists in that the latter form
displays cell-gpaces grouped in some peripheral parts of the dentine
system only. This system attains here considerably larger dimensions
that those in Plourdosteus canadensis investigated by @Grvig (1951). In the
latter species the dentine seems to correspond with the tissue only of
the peripheral part of the dentine system in Malerosteus. It may be
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reasonably inferred that semidentine is mot a distinct type of demtine,
but a transition in respect to both its position, intermediary between
bone tissue and typical dentine, and to the process of the disappearance
of dentine and its substitution by the bone tissue. In other words, at the
moment of deposition of the first dentine laver in the spaces between
the already existing hone foundation (it is kaown that in teeth the
dentine is laid down inward) the odontoblasts here are not fully -differ-
entiated since they display certain osteoblastic features and, in some
cases, are enclosed within the dentine mass. It is not before the next

stage — which is not attained by Plourdosteus owing to the small
dimensions of its dentine elements, but observable in genus Malero-
steus — that the differentiation of odontoblasts is completed. Henre

they persist under their typical form. These disturbances in the diffe-
rentiation of odontoblasts are most likely associated with the general
process of the disappearance of dentine and its substitution by bone
tissue, experienced by brachythoracids and
probably by other Arthrodira too. These irre-
gularities may sometimes have been very in-
tensified, leading gradually to less and less ty-
pical form of cells with the appearance and
behaviour intermediate between odontoblasts
and osteoblasts. And thus, on a bone fragment,
found in the Famennian shales of the Kadziel-
nia hill, more closely indeterminate but pro-
bably belonging to Arctolepida, the present
writer was able to ascertain all the transitions
" from typical odontoblasts to osteocytes (fig. 16.).
These transitory cells resembled to the so-zalled
unipolar cells. They are bottle-shaped and pla-
ced normally to the plane of tubercles. The
thick cell process, starting from the outward
pole, narrowed into a neck-like shape, is next
divided into smaller cell processes connected

Fig. 16, —
szction of tubzrcle on the
bone of Arctol-pida g-n.

Fragmentary

et sp. ind:t, from the Fa-

mennian of Kadzi Inia,
showing changes 1ia the
shapz and arrangzm-:nt of
cell spacss from th=» vas-
cular canal towards the
outer surface of bone.

with the network formed by the cell processes
of normal osteocytes. Some of the here descri-
bed bottle-shaped cells were connected by the
outward pole with the canaliculi radiating from
the outward part of vascular canals. Others,
refaining the characteristic bottle-shaped out-

line and the disposition of bones normal to the surface, produce processes
throughout their surface, as is usually the case in ordinary osteocytes.
As was kindly communicated to the writer in a letter, Prof. W. Gross.

;
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has also encountered most diverse passage forms ranging from unipolar
cells to osteocytes.

The disappearance of dentine from the jaws of brachythoracids
1» not reasonably clear insomuch that it involves not only forms taking
their fvod without fragmentation, but those with the cutting (as in Dinizh-
thys and Tomaiosteus}! or crushing (Malerosteus) type of jaw apparatus
too. This phencmenon may perhaps be interpreted by the inability to
cease of the process of dentine disappearance, in spite of modified
focd requirements,: hence the transformation process of dentine or ifs
substitution by bone cannot be here reversible. Another interpretation
15 that of the develcpment of structures taking over the function of
dentine, such as the progressin: keratinization of the epithelium covering
the jaws. A possibility of this kind was already suggested by Newberry
(1889) in connection with the lower jaw structure in Titanichthys.

At the present moment it is scarcely possible to support this hypo-
thesis. Most authors assert the presence of distinct traces of the wearing
off in jaws of brachythoracids. The material available to the present
writer provides no decisive evidence in favour of either of the two
alternatives. The character of the cutting edge in the posterior supra-
gnathal of Tomaiosteus speaks rather against the wearing off of jaws.
In Malerosteus the wearing off is quite admissible. Somewhat confusing
is the lack of structural differences in the surficial part of the tooth-like
infragnathal cusp between the side contacting the anterior supragnathal,
where the abrasion should take place, and the mesial, free part where
it could not take place. It should also ke noted that in its normal
position the tooth-like infragnathal cusp does not extend to the top
of the corresponding notch on the anterior supragnathal and that in order
to make a notch it must have turned round its axis, this being quite
improbable.

Another supplementary remark is that keratinization of the epithe-
lium, which may explain the disappearance of dentine from the
jaws of brachythoracids and at the same time also contribute to the
clarificaticn of the problem of the growth of these elerments in brachy-
thoracids provided with a crushing or cutting jaw apparatus, is not a
strangs though indeed not a very common occurrence among fishes.
A compensation in the growth of jaws on the basal side does not seem
very likely, since, e.g. this would alter the position of the functional part
of the infragnathal in relation to its hind blade, making it subject to
continuous structural meodifications parallel to resorption of its upper
edge. In a contrary case, the ugper edge of the functional partf, as it
-wears off, would have gradually fo lower its position in relation to the
upper edge of the hind porticn of the mandible. This phenomenon
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actually occurs in Ptyctodontidae. They are provided, however, with
strongly developed dentine and the veasonable supposition is that the
wearing off was not so very rapid here. It must have been much more
intense in brachythoracids which lacked dentine structures, unless we
take into consideration the possibility that their food consisted of soft
substances only. In this case, however, the powerful adaptations to
crushing and cutting would be strikingly out of proportion with the
softness of food.

These difficulties in the interpretation of the function and growth
of jaws in brachythoracids, adapted for crushing and cutting food, do not
conzern forms with a catching jaw apparatus, as for instance Coccosteus
In this genus the wearing off of denticles (and in older individuals —
even that of functional edges of jaws) may have occurred. Still less do
these difficulties concern with such forms as Pachyosteus, in which
the wearing off of jaws did not certainly take place and where
the growth of jaws did not mecessarily differ from that in the remaining
dermal bones. With growth, the denticles, which in Pachyosteus were
probably inserted entirely in the soft tissue of the mucuous lining, most
likely experienced resorption and were substituted by the next genera-.
tions of denticles formed by independent dental papillae subsequently
fusing with the jaw.

Besides the peculiar structure of its denticles, Pachyosteus is an
interesting form by the shape of its parasphenoid too. A description
of this element is given in the former chapter of this paper; here it is
only noted that the shape of this element in Pachyosteus seems more
primitive than that in dinichthyids and even in Buchanosteus. In Pachyo-
steus, similarly as in most Arctolepida, the internal carotids pierced
the cranial base sideward from the parasphenoid and run on the dorsal
surface of the latter. In opposition to Dinichthys they would not produce
here a transverse anastomesis, but would fuse together into one unpaired
vessel entering the cranial cavity. Their behaviour must probably have
been similar in Malerosteus whose parasphenoid was described by the
present writer in a short paper of 1956 as an element of a new genus
of Brachythoraci.

The diversity in the structure of the paragphenoid in varicus brachy-
thoracids as well as the behaviour of the above mentioned vessels will,
in the future, probably serve as additional evidence for the differentia-
tion of separate evolutionary lines within this stock.

During the investigation of brachythoracid material from the Holy
Cross Mts. the writer’s attention was drawn to the shape of the hind
margin of the head which, beginning from the joint socket to as far
as the boundary between the postmarginal and the postsuborbital, is
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usually provided with a list somewhat lowered down in relation to the
remaining surface of the bone. This detail, together with the shape of
margin on the anterior lateral, indicates that with the head lowered the
above part of the bind margin of the head armor extended beneath the
front margin of the body armor. At the same time, there are lists and
tubercles on the edge of the anterior lateral (ome of them placed at the
bend of the free anterior lateral edge ssems to be rather constant),
which must have served as attachment points for the ligaments and
muscles. All this indicates that the gill slit could not have projected
above the boundary between the postmarginal and the postsuborbital.
It must have, therefore, been placed ventrally, as supposed by Heintz
(1932). Such a position of the gill slit is also suggested by the structure
of Synauchenia, one of the Wildungen forms, in which the dermal head
armor bones were ankylosed with those of the thoracic armor, thus filling
up the cleft between these regions. Since Synauchenia belongs to
brachythoracids extremely flattened laterally and was certainly a necto-
nic form, it is hardly admissible that a secondary displacement removed
its gill slits onto the ventral side, this being common rather in benthonic
forms. Therefore, we ought to accept that the ventral position of the
gill slits in Synauchenia corresponds to an ancestral character with
structure more typically brachythoracid.

Reverting to the problem of growth, those of the jaw elements
excepted, the writer wishes to draw attention to a specimen of posterior
median ventral of Malerosteus gorizdroae?, described in the present
paper (pl. III, fig. 3). As stated above, this gpecimen shows two growth
lines, of which one consists of the margin of the free area. The lack
of apposition of new bone layers on the outer surface, has here made
possible the preservation of the original outline of a young stage of this
€lement on the bone of an older individual. Being not of frequent
occurrence in the brachythoracids, it probably resulted from a distur-
bance of the normal growth process. The disturbing factor, to judge
from the normal peripheral growth, acted uniformly throughout and did
not penetrate to any great depth of the bone. In the writer’s opinion
it may have been the pressure exercised by the bottom, on the ventral
surface of that rather benthonic animal.

The considered specimen also digplays traumatic damages. They
consist of two damaged areas on the right and left sides of the element.
The tubercles present on the bottom of these areas, which might be
damaged by the jaws of some aggressor, indicate that the individual
to which the studied element belonged, escaped death and that the
regenerating process had already started.

Disturbances in the apposition of new bone layers on the outer
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surface are also observable on the nuchal of Moalerosteus gorizdroge?,
where near the ossification centre we find an area without the last bone
layer. It is only encroached by detached tubercles differring in size from
tubercles of the preceding generation. This produces something like
Westoll’s line. Whether we are dealing here with a physiological
phenomenon or with the conscquence of a disease of periosteum of the
bone itself, is difficult to conjecture. Since the lack of continuity does
not affect the last layer cnly, the writer is inclined to the latter con-
jeclure.

It should be stressed that the picture presented by the ossification
centre in the muchal of Malerosteus gorizdroae?, ie. the presence of
detached tubercles of the new generation on the surface of the preceding
layer, in seme brachythoracids results from physiological growth. To
say in Dinichthys cf. tuberculatus (pl. VIII, fig. 4), among tubercles
of the older generation, intimately connected with the corresponding
continuous layer, are isolated and seemingly apposed tubercles of a new
generation, or rather generations. At {irst they are flat and lens-like,
but with growth they become high, cupola-like or conical. It would
appear that the polymorphic tuberculation, so characteristic of this form,
is due to that type of the growth process.

As is observable on specimens of M. gorizdroae?, the tubercles become
larger with growth, hence also with age of the individual. This also
holds good in the specimen of M. gorizdroae where, in parts with re-
moved last bone layer (e.g. in the course of preparation), the disclosed
earlier layer displays finer tuberculation. In the mentioned case the
tubercles increase with the growth of the individual. In Dinichthys
pustulosus the behaviour of tuberculaticn is different. Although it has
not been here possible to ascertain the ornamentation on deeper bone
layers, probably owing to their rescrmption upon the deposition of the
next layer, still, observation of specimens of different size (age) permits
to establish that the size of tubercles was not controlled by the dimen-
sions of the individual. Throughout its life-time the tubercles retained
their initial character, not being subject to further development with
the growth of the animal.

REMARKS ON THE SYSTEMATICS OF BRACHYTHORACI

The strvcture of the parasphensid, together with the structure and
character of the mandibular denticles in genus Pachyosteus exclude the
descent of Pachyosteidae from the Coccosteidae, These are certainly
two distinet stocks. Their independence has already been stressed by
Stensio (1944) in the course of studies on the pectoral girdle. As a result
of these studies Stensid separated two groups of the Brachythoract, i.e.
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Coccosteomorpha and Pachyosteomorpha. The fermer were made to
include Coccosteus, Plourdosteus and Pholidosteus, the latter the majority
©of the remaining forms. Whereas the opposition of Pachyosteidae to the
Coccosteidae seems reasonable enough, it is difficult to accept the natural
character of the Pachyosteomorpha group. It seems more likely that
they comprise a number of different evolutionary lines, while some
of them (dynichthyids) may perhaps be related with the coccosteids,
according to the former belief. Unfortunately, the parasphenoid of the
last mentioned forms is unknown.

Should its structure prove to resemble that of the Dinichthyidae,
it will then be possible to speak of a line going from forms represented
by Buchanosteus (by White, 1952, shown to belong to the brachythoracids)
through the Coccosteidae to the Dinichthyidae. In any case, the dinich-
thyids and the ccceosteids appear to be equally distant from the pachyo-
steids. The latter display a number of primitive characters, such as the
dental structure, the parasphenoid and possibly also the scapulo-coracoid.
But this last point does not seem quite doubtless inasmuch as the structu-
ral peculiarities in the fore part of this element, as indicated by Stensio
(1944), may as well be the result of reduction associated with the
reduction of the dermal bones in this area. Besides these primitive cha-
racters, the Pachyosteidae display certain features of specialization which.
in the writer’s belief, comprise the disappearance of the spinals. In these
regpects, however, the dinichthyids are more primitive. Unfortunately,
the writer does not know whether the scapulo-coracoids of other Pachyo-
steomorpha than Ensoosteus, mentioned by Stensit¢ in his paper on the
Arthrodiran pectoral girdle, have been studied. The mentioned genus
belongs to the Pachyosteidae.

Owing to the meagreness of information available on the structure
of the brachythoracids, it is difficult to establish a satisfactory classi-
fication which would depict the actual genetical connections between
the various families, uniformly treating all the representatives. In this
state of conditions it seems preferable to admit a division of this stock
into distinct families without any hints as to their relationships, such
as has been done by Romer in his handbook ,,Vertebrate Paleontclogy”
(1947). We must note, however, that in this handbook not all of these
units are of the same ramk. To say, the Coccosteidae, into which Romer
among others also includes the dinichthyids and several forms without
a clear position, if not an artificial assemblage, would have to be consi-
dered of a higher rank as compared with the other differentiated fa-
milies. It rather seems that the majority of the latter have been ranked
too high and that in the future they will have to be re-layed to the
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rank of sub-families. For the time being, however, the retention of the
present classification seems more to the purpose.

Having here touched the problem of the systematics the writer also
wishes to mention the occasional tendency to separate the Mylostomidae
into a umnit of equal rank with the group embracing virtually all of the
remaining Brachythoraci (Berg, 1955). Mylostoma is an example of
highest specialization as regards the mode of the nourishment. This
specialization probably involves only the jaw apparatus, which in Bra-
chythoraci displays great variability. It is Synauchenia markadly
more then Mylostomidae that deviates from the general structural
scheme of the Brachythoraci. Synauchenie is thus far the only known
form which, by the fusion of the head armor with the thoracic armor,
lcses one of the most diagnostic features characterizing the group to
which it belongs. But even this specialization, so exceptional among the
Brachytharaci, does not justify a special treatment of the Symaucheniidae.
This agplies all the more so to the Mylostomidae.

STRATIGRAPHICAL AND GEOGRAPHICAL DISTRIBUTION
OF DESCRIBED FOuMS

The material described in the present paper has been collected from
but four sites, three of which are adjacent. In this connection it Is
difficult to conceive a general idea of the fish-fauna involving the entire
Holy Cross Mts. area. The Upper Frasnian excepted, the character of the
particular Upper Devonian horizons is here depicted by {inds from
various sites which makes difficult the investigation of the evolution
of the ichthyo-faunal assemblage in the progress of time. Another
important deficiency is that the majority of forms is represented by
single specimens only.

The above mentioned deficiencies in the available material greatly
limit, if not altogether exclude, the possibility of reasonably valid bio-
stratigraphic, paleogecgraphic and paleoecological conclusions, and imply
the necessity of exercising the utmost care in considering these pro-
blems.

In spite of the inadequacy of the available material, the picture it
gives us is, surely, not completely accidental. Hence, in this chapter, the
writer will risk an attempt at picking out some regularities in the
vertical and horizontal distribution of the brachythoracids, at least within
this very limited part of the Holy Cross Mts. region.

The attached table contains a specification of brachythoracid forms
recorded from the Upper Devonian of the Holy Cross Mts. Each vertical
column limited by continuous lines contains forms occurring within one
norizon, marked with a cross.
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As is shown in this table, Dinichthys pustulosus seems to have the
greatest vertical distribution, as it ranges from the lowermost Frasnian
upwards inclusive of the Lower Famennian. Second to it in this respect
is D. denisoni which embraces the whole ¢f the Famennian period.
The next to be mentioned is Malerosteus gorizdroae which probably
lasted through the Middle and Upper Frasnian.

Anomalichthys ingens, recorded from three sites, is amomng the forms
represented by a greater number of specimens. It is confined hers to
the Upper Frasnian, i.e. to horizom III, or the Manticoceras beds of
Czarnocki.

The Middle Frasnian is characterized by greatest diversity of brachy-
thoracid forms. The majority of forms, however, recorded from this
horizon are represented by single specimens only.

Differences of faunal composition in the particular horizons are
stressed by the sequence of forms followed in the specification table.
Thus it is seen that of nine forms recorded from the Middle Frasnian,
two only were found in other horizons. Out of the three Upper Frasnian
forms, one, characterized by widest range of distribution, has not been
recorded from other horizens. Two out of the four Lower Famennian
forms and three out of the four Upper Famennian ones, are apparently
characteristic of these horizons only.

Thus the depicted picture, if at all reflecting the actual faunal
changes, would naturally characterize the considered area, since some
forms encountered outside of the Holy Cross Mts. display there a some-
what different vertical distribution. To say, Dinichthys tuberculatus and
D. pustulosus are known from the Givetian to the Lower Famennian,
Pachyosteus bulla and genus Owxyosteus — from the Frasnian, while
Anomalichthys ingens is apparently confined to the Ugpper Frasnian
only.

The asynchronous occurremce of the mentioned forms within diffe-
rent areas is very probable, but does not exclude the necessity for the
introduction of a number cf correcticns on the consideration of facial
difference. '

It should again be stressed here that the discussion of either the
vertical or horizontal distribution of forms known on detached specimens
only, is altogether impossible.

Local assemblages of forms recorded from the particular sites have
been shown in the same table, grouped in vertical columms limited by
broken lines. It can be seen that this does not much alter the arrange-
ment of columns as compared with the preceding one. The possibility
of representing in this way two differemnt interrelations in one specifi-
cation table is dependent on the circumstance that the faunas from the



352

JULIAN KULCZYCKI

Distribution of the described brachythoracids

Species

Horizon Frasnian | Famennian
| - - | _

L 11 II _ |
Low-  Mid- Upper | Cheiloce- | Clymenia
bed
er dle with Manticoceras ras beds beds

= i ! |

Pachyosteus bulla I o

Titanichthys kozlowskii | _ 4

Dinichthys ct. tuberculatus

Dinichthys denisoni 5 o

Dinichthys ceterus | +

Stenosteus? sp.

Dinichthys pustulosus 4

-+
+
+

Anomealichthys ingens -+ Lo

Malerosteus gorizdroce

Tomaiosteus grossi

Deveonema obruéevi

Holonema radiatum

Operchallosteus

QOxyosteus sp.

vialowi 4

Plourdosteus sp.

) . . Psie | 2 |
lity 3 ; | i
Locality Wietrznia Gorki | Kadzielnia , Galezice
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particular horizons have been recordec that from the Upper Frasnian
excepted — from different sites. This is not, however, an accidental
outcome only, being to a large measure dependent on facial differentia-
tion, since, with the exception of Gatezice, there are several horizons in
every exposure and the search for material was made at every locality
througheut the whole section.

Three sites: Wietrznia, Psie Gorki and Kadzielnia, with Frasnian
outcrops, lie within the range of the Kielce facies which is a more
shallow-water one as ccmpared with the decper Lysa Gora facies, starting
at a small distance tc the north and outcropping in the north-western
periphery of Kielce at Czarnow, and at Zagérze and Radlin to the east.
The mentioned sites are situated on the elevation of the Frasnian sea
floor connected (Cz-arnociki, 1947) with the periphery of the Dyminy
anticline. In spite of the small distanccs separating these localities, rather
important facial differences are displayed in deposits of Lower and
Middle Frasnian age occurring there. To say, at Kadzielnia, Lower and
Middle Frasnian deposits are made up of poorly layered reef limsstones,
[irst of the gastrapod-brachicpod fauna, with Loxonema polonicum,
Pleurotomaria kadzielniae, and higher up of the brachicpod-coral fauna.
At the same time, more bituminous and clayey, layered limestones, with
thin shale intercalations were deposited at Wietrznia, To the east of
Wietrznia (Zagorze, Radlin) and to the north-east of Kielce (Sluchowice,
Czarnow), the reef facies disappears completely and Fravnian deposits
are represented by thin-layered limestones, marls and shales passing into
similar Famennian deposits (Czarnoccki, 1947).

Differences between the Lower and Middle Frasnian fish faunas
in Wietrznia and Kadzielnia are apparently asscciated with facial ditfe-
rentiation. While in Kadzielnia these deposits have not, thus far, yielded
any fish remains, relatively many forms have been recovered from
Wietrznia. Some of them (Plourdosteus, Holonema, Bothriolepis) are
characteristic rather of continental deposits, or deposits formed at a small
distance from the land. The diversity of sediments and their faunal
assemblage (e.g. presence of Lingula banks) indicates that they are ma-
rine shallow-water depocsits.

Although, it is not impossible that the above mentioned placoderms
might have lived in an open sea. nevertheless their remains might have
been transported by currents. The latter alternative may be suggested
by their sporadical occurrence, since they are represented by single
specimens. From the eventual transpert we must, however, exclude that
of being dragged over the sea floor, since there are no traces of abrasion.
Ptyctodontidae and Dinichthys pustulosus, found in fair abundance, are
certainly forms who had lived here at that time.

Actsa Palaeontologica Polonlca — Vol. 1114 23
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During the Upper Frasnian, within the Wietrznia-Kadzielnia area, the
facies grows more uniferm. We have here thick-layered limestones with
Manticozeras intumes:ens and Hypothyridira cuboides. At the same time
the ichthyo-fauna also becemas more uniform, with Anomalizhthys ingens
as the most common representative occurring in all the three localities.
In the Karczéwka hill only, to the west of Kadziclnia, does the rozky
reef limestone facies still persist. The last mentioned form is absont
there.

Further facial changes and more extensive unifermity oceur at the
beginning of the Famennian when the entire Kielce region is covered by
thin-layered slate limestones and marls of decp sea origin. These cir-
cumstances are responsible for the greater dispersion of fish remains.
They are scmewhat more abundant within the lowermost Cheiloceras
beds only. Dinichthys pustulosus continues to occur along with other
forms which, most likely, did not occur during the Frasnian, at least
in the considered area. Within upper Cheiloceras and Clymenia beds of
this region, fish remains are very sporadical and no brachythoracids
have thus far been recorded there. At that time (correspondng to the
Clymeniaq beds) these fishes occur in greater abundance south-west of
Kielce, i.e. in Galezice (at a distance of 15 km).

The Clymenia beds rest here directly cn Givetian limestones and
differ markedly from those occurring within the remaining area. While
there they are made up of alternating thin beds of slates, marls and
limestones, with a total thickness of up to some hundred meters, in
Galezice they are reduced to a limestone layer, 3 to 4 m in thickness
containing an abundant and dJdiversified fauna (gastropods, goniatites,
clymeniids, solitary corals, crinoids, trilabites, as well as plant remains).
O the krachythoracids, in addition to Dinichthys denisoni known from
the Cheiloceras beds of Kadzielnia, Titanizhthys kozlowskii, Dinichthys
cl. tuberculatus and Pachyosteus bulia have also been encountered.
Theugh facial features may also be of significance here, it is hardly
probable that Pachyosteus — should it have existed within this area
already in the Frasnian, as it did in the Rhine province — could have
remained and been discovered among the abundant brachythoracid
remains in Wietrznia. This form may not, therefore, have penetratzd into
the Holy Cross Mts. basin before the Upper Famennian time. It would,
however, be puzzling why it did ncot appear at an earlier time, together
with Anomalichthys ingens whose occurrance is noted within Manticoceras
beds both in the Rhine province and in the Holy Cross Mts. It is possible
that the absence of Pachyosteus in the Upper Frasnian beds ¢f the
Kielce region resulted from different environmental requirements of this
form.
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As before mentioned, Dinichthys cf. tuberculatus is if not identical
with D. belgicus and D. tuberculatus from North America, in any case
closely related to them. The identity of the twolast forms is also
sugroested by the facial resemblance of the so-called Psammites {rom
Condroz in Belgium and the Catskill facies in Norlh America where
thesz fiches occur togsther with other forms common to Upper Devo-
nian beds of both Belgium and America, such as Dipterus nelsoni and
Holoptychius murchisoni. They belong to the few paleozoic speocies
occurring simultaneously within areas so far distant. Dinichthys pustulo-
sus huz proved to be one of these exceptional forms.

Though it is not quite inadmissible that future, more adequate finds
and more thorough studies will reveal some differences between the
Amcrican D. pustulosus end the form from {he Hcly Cross Mts. the
evidence now available to the writer, sugiplied by his fairly ccpious mate-
rial and by literature, do not reveal any such differences that would
reasonably justify their separation.

Contrary to the rather widespread cpinion in respect to the irapossi-
bility of the occurrence of the same species in far distant areas, the
Recent ichthyo-fauna contains a number of very widely distributed
forms. Examples of such forms are most numerous amcng the Pleuro-
nectiformes i.e. benthonic, in many cases littoral fishes. As stated by
Nikolgkiy (1950) the same species of Reinhardtius hippoglossoides and
Hippoglossoides hippoglossus live both in the Atlantic and Pacific
Oceans. In the Pacific they are reoresented by the distinet varieties of
R. hippoglossoides matsuurae and R. hippoglossus stenolepis. The latter,
alik= to R. elassodon, Platyichthys stellatus and Atherestes cvermani, in-
habit both the Asiatic and American shores of the Pacific Ocean. Simi-
larly, Hippoglossoides platessoides inhabits both the European and the
American shores of the Atlantic Ocean. It is true, however, that these
fishes are characterized by pelagic spawn. Independently of this, how-
ever, though they are poor swimmers, they often undertake markedly
distant migrations. Other fishes too, though not to such an extfent,
supply illustrations of the wide range of distributicn. Among others,
the commen fresh water pike Esox lucius is recorded from northern
Eurasia and America. These examples diminish the improbability of
such a wide range of distribution as that of Dinichthys pustulosus, all the
more so that it was a long-lived form, known from the Middle to Upper
Devonian, ie. from a lapse of time sufficiently long for penetration
into the vast expanses near the shores of the Northern Devonian
Continent. The presence of such invertebrates, common to koth Europe
and America, as e.g. Manticoceras intumescens, also suggests migration
at that time.
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The wide range of distribution of D. pustulosus gives rise to the
problem respecting the centre of its evolution and migration routes.

In North America this form is known from the higher part of Middle
Devonian beds (Hamilton). Its range of distribution is limited to areas
lying west of Kentucky. It is not before the Upper Devonian time
(Genesee) that D. pustulosus makes its way, together with Manticoceras
mtumescens, eastward, info the state of New York. According to Eastman
(1907 «a), the migration route of this form leads from Eurcpe, through
Manitoba in Carada. In western BEurope, however, this form has not
thus far been discovered. Within the Hcly Cross Mts., i.e. in central
Eurcpe, its presence is not reccrded before the Upper Devonian time.
From the Frasnian of Russia, Obruceva (1956) has described, under the
name of Dinirhthys licharevi, a form which is closely related. Though
the present knowledge on D. pustulosus is exiremely inadequate and
may give rise to grave errors with respect to its distribution, neverthe-
less, on the information now available it seems more likely that the
centre of evolution of this form was in the waostern part of North
America, or mavbe, in Siberia whence it was shifted equatorially on
one side from the west to the eastern part of America and on the other
side from the east into Europe.

Counterwise, D. tuberculatus having developed in the eastern part
of North America has migrated at the close of the Famennian through
western Europe (Belgium) to centrzl Europe (Paland).

APPENDIX

ON SOME ICHTHYODORULITES AND ELASMOBRANCHIAN REMAINS
FROM THE UPPER DEVONIAN OF THE HOLY CROSS MTS.

Geaus Sentacanthus'® n. gen.

Diagnosis. — Paired spines of moderate size, built of osseous tissue,
provided with large dentine teeth, sparsily aligned in a asymmetrical
row on the hind edge of the spine.

Sentacanthus Zelichowskae'® n. sp.
(pl. XIII, fig. 3 a-b)

Diagnosis. — The same as that for the genus, since it is at present
the only known species.

12 The generic name has been formed from the Tatin word sentus, meaning
spiny.
13 This species is dedicated to Dr. M. Zelichowska, Head of the Documenta-

tion Dept. of the Geological Institute in Warsaw.
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Material. — Detached specimens of spines.
Holotype. — An incomplete paired spine (M. Z.).
Description. — The preserved fragment (base and apical part missing)

is over 120 mm in length, 15 mm in width and 7 to 8 mm in thickness.
It appeers, therefore, to have been a fairly large and <slender spine.
At first it gently curves forward, then, nearer the top, backward. Its
cross section nearer to the base is elliptic with the larger diameter
equal to 15 mm and the smaller one to 7 am. To the top it first widens
out up to 18 mm, then gets narrower again and somewhat thickened
(width 13 mm, thickness 8 mm). Owing to the enlargement of the hind
margin the section here is more regularly oval. At the same time the
front margin tapers out. The spine retains this shape until it reaches
the apical part, the transverse dimensicns only being reduced to 10 and
& mm on the highest level of the preserved fragment. The outer surface
of the spine is perfectly smooth. On one side of the broad hind margin
(in the studied specimen it is the left one) along its whole length, there
is a row of large — over 4 mm in height and 3 mm in diameter —
straight ,,thorns™ or denticles, 10 mm distant from one another. In the
cross section we can see one longitudinal canal running nearer to the
front margin. Its diameter does not exceed 1 mm. The denticles excepted,
the whole spine is built of ossecus tissue with Havers canals disposed
parallel to the axis, and with well developed ostecnes and interosteone
trabecules.

O:currence. — The Famennian lower Cheiloceras beds of Kadzielnia.

Genus Alienacanthus'™ n. gen.
Diagnosis. — Extremely large, paired and unpaired spines, built exclu-

sively of osseous tissue.

Alienacanthus matkowskii'® n. sp.
(pl. XIIL, fig. 1 a-c)

Diagnosis. — The same as for the genus.
Holotype. — A fragmentary paired spine.
Material. — Fragments of large osseous spines are {frequently

yielded by Clymenia limestones from Gatezice near Checiny. Some are
perfectly straight (circular in cross section) and are symmetric, unpaired

14 The generic name is derived from the Latin word alienus, meaning alien.

being an allusion to the dissimilarity of this spine to other ichthyodorulites.

15 This species is dedicated to Prof. ‘St. Malkowski, former Director of the
Muzeum Ziemi (Museum of the Earth) in Warsaw.
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structures, others are gently bent and flaitened, thus being paired. One
specimen of this paircd spine represents a fragment sufficiently large
for its description.

Description. — The preserved fragment is 320 mm 1n size, with the
upper and lower ends missing. It is gently curved both antero-posteriorly
and laterally. In the lower part it is flattened, with one surface nezarly
plane, while the other is somewhat convex. Here both the fore and hind
cedges are sharp, The gpine is 30 mm in width and 10 mm in thickness.
In the central part the thickness of the spine increases to 14 mm, while
the cenvex (front?) edge grows blunter and broader. On this edge there
are fairly large, widely spaced denticles. Toward the top the front
edge tapers ouf again. On the upper end of the specimen the width of
the spine is 19 mm, the thickness 10 mm. The gpine is built eatirely
of ossecus tissue. The canals run parallel to the axis of the ¢lement,
ferming occasional anastomoszs. One of the canals is slightly bkroader
(I mm in diameter), it extends throughout the spinz, somewhat nearer
to the convex (denticled) edge. The osseous tissue has the character of
intervascular trabecules.

The fin spines, described above, similarly as in Sentacanthus, differ
ifrom all other ichthyodorulites known to the present writer in that
they are made of osseous tissue only. It is probable that they were co-
vered by a dermal coating. They may not be referred either to Selachii
or to Acanthodii. It seems more likely that they formed the armor of
some Pplacoderms.

Occurrence. — The Famennian Clymenia beds of Galgzice near
Checiny.

Genus Ctenacanthus Agassiz, 1837
Ctenacanthus sp.
(ol. XIII, fig. 2

This form is represented by two specimens. One of them corresponds
to the median part of the spine and the other (I. G.) — to a part nearer
t0 the base.

On the preserved fragments it may be inferred that the spine was
moderately slender, very gently curved and equally gently mnarrowing
toward the top. In these features it differs from Devonian species of
America which, moreover, are characterized by more densely arranged
costae. To a certain extent it resembles Asteroptychius. The spine is
strongly flattened with the interior occupied by a large pulp cavity.
On both sides of the flat hind margin there are rows of minute denticles
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with the apexes directed toward the base. The sharper front margin is
gently rounded. The cuter surface is ornamented by longitudinal costas
rather closely spaced d separated by narrcw grooves which do not
widen out toward the bs 1t we find e.g. in
Ct.? erectus. Three fine costae run along the front margin. On the lateral
surface, in the central part of the specimen, there are 10 anterior thicker
: -like, mo-
derately spaced swellings. In this, the ornamentation of the Kadzielnia

, contrary to the arrangem:

1

costae and 7 finer posterior ones. The costae bear tubercl

specimen resembles that of Cf. gracillissimus N. & W. commen in the
Carboniferous (comp. Eastman, 1902, p. 86, fig. 12}, but differs from
it by the non-stellate character of tubercles. The tubercles here are
arranged rather sparscly and on different levels cf the particular costae.
The costae multiply by intercalation, being from the first thicker in the
anterior part cf the lateral surface. Besides Ct.? erectus Kcoenen two more
forms have been recorded from the Devemian beds of Eurcpe and ten-
tatively assigned to genus Ctenacanthus. They are the Ct. gemiindensis
Gross from the Middle Devonian, and Ct.? jaekeli Gross from the Upper
Devenian. The foermer differs from the Holy Cross Mts. specimen in its
general shape and ornamentation characterized by greater uniformity of
costae and stronger develcpment of crests. The latter German species
of Ctenacanthus is differentiated by being more conspicuously curved
and by fewer and smooth costae.

The specimen from thz Holy Cross Mts. probably belongs to a new
specizs. Since the writer has not been able to make closar compara-
tive studies owing to lack cf proper literature. he can c¢nly mention its
presence,

Ozcurrence. — The Famennian lower Cheiloceras beds in the Ka-
dzielnia hill of Kielce.

Genus Cladodus Agassiz, 1843
Cladodus so. ]
(pl. XIII, fig. 4)

It is a very small tooth with the basal width equal to 4 mm and the
same height of the maim cusp. The main cusp, fairly robust, narrowing
swiftly from mid-height and vapering cff into a sharp apex. The anterior
surface. somewhat flattened, is in its lower part ornamented by fine
vertical striae, at the sides more densely spaced. The main cusp is
gently sigmoidal. On each side of the main cusp are two lateral ones,
of which the outer are large, attaining half the size of the central cusp.
The intermediate denticles are quite tiny. The outer cusps are relatively
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slender, conical and slightly diverging. The lower margin of the
crown is gently flexuous.

The tooth has been recovered from the Famennian Cheiloceras beds
of the Kadzielnia hill.

Cladodus sp. 2
(pl. XIII, fig. 5)

This tooth, found in the same beds as the above, is differentiated by
the presence of but one main cusp, thus resembling CL conicus and
Cl, urbs-ludovizi Eastman (comp. Hussakof & Bryant, 1918, pl. 44, fig.
1, la). From the two last named it differs, however, by lack of
ornamentation. The base of the tooth is mot very broad, measuring
scarcely 3.5 in width. The cusp is nearly erect, with the section circular
at the base. Toward the apex it becomes flatfened out. Lateral edgo>s
gently pointed.

Cladodus? sp. 3
(pl. XIII, fig. 6)

This tooth, rather strongly damaged, is by the writer only tentatively
included in genus Cladodus, from which it differs in that it does not
develop a uniform crown, the cusps being independently placed on
a massive base. The base, measured anterc-posteriorly, is 5 mm long,
measured bi-laterally probably about 14 mm, with height about 4 mm.
At the bottom it is concave. Two cusps only have been preserved, but it
rather seems that the tooth was symmetrical and that it had three cusps.
The central, twice as high as the lateral ones, is strongly bent backward,
fairly robust, with the anterior surface flattened out and the posterior
convex, with moderately sharp side edges. It is 8 mm high. The lateral
chp, only half that height, is also inclined to the back, but it does
not display any curves and is in the shape of an erect cone. It is fairly
distant from the main cusp, and like it without ormamentaticn. The
intermediate denticles are missing.

The studied specimen has been found in the Clymenia beds of Ga-
tezice.

Genus Dittodus Owen, 1867
Dittodus gp.
(X111, fig. 7, 8)

The tooth referred to this provisional genus is of a type to whici
the equally tentative mame of ,,Phoebodus“ has been assigned. As shown
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by Hussakof and Bryant (1918), this type of teeth is encountered along
with theose called ,,Dittodus™ and a number of forms intermediary
between these ' types. Most likely therefore, they all belong to the
dentition of the same fishes from the family Pleuracanthidae.

The first of the studied specimens (pl. XIII, fig. 7) i3 8 mm in width
as measured between the apexes of the outer cusps, and 5 mm in height.
All the three cusps are approximately of the same thickness, i.e. 1.5 mm
at the base. The median is perhaps slightly more slender. The outer
cusps are divergent. The lateral edges are moderately sharp. Under
magnification, a scarcely discernible striation may be observed on the
surface of cusps. No intermediary denticles present.

Out of this type of teeth so far known, those in Dittodus priscus
Lastman (comp. Eastman, 1907a, pl. 1, fig. 7—8, also Hussakof &
Bryant, 1918, pl. 44, fig. 3 «-b), with striation relatively delicate but
more conspicuous than that in the Kadzielnia specimen, come nearest to
the considered specimen. ,,Phoebodus” knightianus Eastman (comp. East-
man, 1903, pl. 4, fig. 40, 40a) resembles our specimen in the robustness of
its main cusps and in the lack of intermediary cusps. Its outer cusps, how-
ever, in addition to a more circular section, are quite erect, and do not
diverge, as is the case in our specimen. ,,Phoebodus® politus Newberry
(comp. Eastman, 1907 a, pl. 1, fig. 12, also Newberry, 1889, pl. 27, fig.
27—28) is sometimes without ornamentation. If also resembles our
specimen in the flattened anterior surface of the cusps and the presence
there of sharp lateral edges. On the figures of Newberry and Eastman,
however, the cusps in ,,Phoebodus” politus are apparently more slender
than those in our specimen, which, moreover, lacks intermediary cusps.
»Phoebodus® dens-neptuni Eastman (comp. Eastman, 1903, pl. 4, fig. 39)
is entirely different since it is with markedly slender and distinctly
ribbed cugps.

The second specimen of Dittodus tocth (pl. XIII, fig. 8) differs from
the former by the more slender and diverging cusps. It is 5 mm in
wicth at the base and 3 mm in height.

Both specimens have been yielded by the Cheiloceras beds of Ka-
dzielnia.

Paleozoological Laboratory

of the Polish Academy of Sciences
Warszawa, September 1957
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JULIAN KULCZYCKI

RYBY GORNO-DEWONSKIE Z GOR SWIETOKRZYSKICH
(PLACODERMI, ELASMOBRANCHII)

Streszczaenie

Przedmiotem pracy sg szczatki plakoderm | spodoustych z utwordéw goérnego
dewonu Go6r Swigtokrzyskich. Okazy z osadow franskich pochodzg z odkrywek
Wietrzni, Psich Go6r:k i Kadzielni w Kizleach, famenskie za$ z Kadzielni i Galezic.
Material wypreparowano metoda chemicznag za pomocg kwasu octowego.

W wyniku badan stwierdzono obecnos$é¢ nastepujgcych nowych form.

Rzgd Arthrodira
Podrzad Brachythoraci

Rodzaj Malerosteus n. gen.

Ryby o szerokiej czaszce z zaznaczonymi kantami bocznymi, o duzym oczo-
dole ograniczonym trzema elementami kostnymi. Uklad elementéw okolicy policz-
kowej podobny jak u rodzaju Pholidosteus lub Brachyosteus. Aparat szczekowy
typu miazdzgcego przypomina szczeki rodzaju Dinomylostoma. Od tego ostatniego
rozni sie jednak slabym rozwojem powierzehni miazdzacej na infra-gnathale
i obecnodcig dodatkowego guzka na postero-supra-gnathale.

Malerosteus gorizdroae n. sp.

(tekst: fig. 3—6; pl. I, fig. 4—7; pl. II; pl. III, fig. 1—3)

Jest to jedyny dotychczas znany gatunek rodzaju Malerosteus, wobec czego
charakterystyka gatunku pokrywa sie obecnie z rodzajowa. Gatunek ten czchuje
urzesbienie, zloZone z gesto i bezladnie rozmieszczonych guzkdé6w o kopulastym
ksztalcie i zmiennej wielkosci.
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Materiat stanowi fragment czaszki, obejmujgcy prae-orbitale, sub-orbitale, mar-
ginale, paranuchale, parasphenoideum i elementy szczekowe oraz luzno znalzzione
sub-orbitale, post-sub-orbitale i antero-dorso-lat:zrale. Wszystkie te okazy pochodza
< goérnego franu sgsiadujgcych ze sobg wzgdrz Wietrznia i Psie Gorki. Do powyi-
szego gatunku zaliczono tez warunkowo nuchale i
$rodkowego franu wzgbrza Wietrznia.

postero-mediano-ventrale ze

Rodzaj Tomaiosteus n. gen.

Ryby o szerokiej, plaskiej glowie z niewielkimi oczodotami, potozonymi blisko
przedniego konca czaszki. Pineale lgczy sie z centraliami i

rostale, oddzielajgc
w ten sposéb calkowicie oba praeorbitalia.

Aparat szczekowy typu krajgcago,
o niezbyt wysokim stopniu spzcjalizacji. Postaro-supra-gnathale posiada wyrostek

boczny, czym roézni sig od odpowiednich elementéw innych form o tym samym typie
aparatu szczekowego.

Tomaiosteus grossi n. sp.
(tekst: fig. 7; pl. III, fig. 4, 5)

Jedyny znany gatunek tego rodzaju, poza cechami wymienionymi w diagnozie
rodzaju, odznacza sie urzezbieniem zlozenym z rzadko rozsianych, niezbyt duiych
guzkow,

Material stanowi fragment czaszki obejmujgcy pineale, prae-orbitale, centrale
i post-supra-gnathale, a pochodzacy ze $rodkowego franu wzgdérza Wietrznia.

Rodzaj Dinichthys Newberry, 1885
Dinichthys denisoni n. sp.
(tekst: fig. 10; pl. VI, fig. 4; pl. VII)

Niewielki przedstawiciel rodzaju Dinichthys, o kosciach pozbawionyeh urzzi-
kienia. Madiano-dorsale charakteryzujs sie prostym brzegiem grzebienia, podobnym
do wladciwego D.? jzffersonensis. Od tej ostatniej formy roézni sie wigkszg wyso-
koscig grzebienia i obecnoscig lyzkowatego zaglebienia na wyrostku grzebieniowym.

Materiat stanowia trzy okazy msadiano-dorsale, z ktérych jaden pochodzi
z warstw dolno-cheilocerowych wzgbérza Kadzielnia, pozostate za§ — z warstw kli-
meniowyech miejscowosci Galezice.

Dinichthys ceterus n. sp.
(pl. VIII, fig. 1 a-b)

Niewielka forma o mediano-dorsale pozbawionym urzeibienia, zaopatrzonym
w niski grzebien i niemal poziomco ustawiony wyrostek grzebieniowy.

Materiat stanowi okaz mediano-dorsale z warstw dolno-cheilocerowych Wzgo-
rza Kadzielnia.

24
Acta Palaeontologica Polonica — Vol. 1I/4



370 JULIAN KULCZYCKI

Rodza] Titanichthys Newberry, 1885
Titanichthys kozlowskii n. sp.

(tekst: fig. 11; pl. IX, fig. 6)

Stosunkowo niewielka forma, posiadajgca duze centralia, podobnis jak T. clar-
kei i T. agassizi, Uklad kanatéw linii czuc.owych zapawne taki, jak u T. termieri.
Od T. agassizi roini sie uksztaltowaniem podwdjnego zaglebienia na brzusznej
stronie nuchale.

Material stanowig fragmenty nuchale i centrale oraz przypuszczalnego para-

nuchale, pochodzace z warstw klimeniowych miejscowosei Galezice.

Rodzaj Deveonema n. gen.,

Nieduzy przedstawiciel rodziny Holenemidae, o zewnstrzne]j powierzchni ko$ci
skornych pokrytej maltymi, oddzielnymi guzkami, rozsianymi na og6l bazladnie
i jedynie w niektérych miejscach ukladajgcymi sie w podiuzae szeragi.

Deveonema obrudevi n. sp.

(pl. X, fig. 1 a-b)

Jedyny gatunek rodzaju. Definicja gatunkowa pokrywa sie na razie z ro-
dzajowsg.
Materiat stanowi fragment mediano-dorsale ze $rodkowegc dewonu wzgorza

Wietrznia.

Rodzaj Operchallosteus n. gen.

Przedstawiciel Brachythoraci, o ko$ciach skOérnych pokrytych urzezbieniem,
zlozonym z wyraZnie odgraniczonych, u podstawy meandrycznych, plaskich Zebzrek
i guzkédw. Od Gyroplacosteus rodzaj ten rbéini sie delikatniejszy ornamentacja, luz-

niejszym ulozeniem wyniostosci | splaszczeniem ich szezytu.

Operchallosteus vialowi n. sp.
(pl. X1I, fig. 3)

Definicja tego jedynego przedstawiciela pokryws sie z rodzajows.

Material stanowi {ragment postero-ventro-laterale ze s$rodkowego franu
wzgbrza Wietrznia,

Ponadto wérdd szczatkow plakoderm stwierdzono obecnosc¢ nastepujacych form:
‘znanego z Ameryki Péin. Dinichthys pustulosus Eastman, gatunkéw nadrenskich
Anomalichthys ingens (Kosnen) 1 Pachyosteus bulla Jaekel oraz notowanego we
franie Rosji Holonema radiatum (Obruéev). Bardzo prawdopodobng wydaje sig

tozsamos¢ formy z warstw klimeniowych Galezic, opisanej tu jako Dinichthys cf.
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tuberculatus, z potnocno-amerykanskim D. tuberculatus Newberry i wilgczanym
do tego ostatniego przez autora niniejszej pracy D. belgicus Leriche z najwyzszego
famenu Belgii.

Na podstawie materialu $wigtokrzyskiego udalo sie uzupeini¢ wiadomosci
o szezegllach budowy niektérych z powyzszych form.

Przy szczgtkach D. pustulosus znaleziono nie znane dotychczas u tego gatunku
parasphenoideum, ktére umozliwito wyjasnianie przebiegu arteriae carotidae in-
ternae.

Dla Pachyosteus bulla opisano po raz pierwszy goérne elementy szczekowe
parasphenoideum oraz budowe pancerza brzusznego.

Wirod szezatkéw D. cf. tuberculatus stwierdzono obecno&é infra-gnathale o ty-
powe] budowie dla rodzaju Dinichthys. Element ten u bliskich naszej formie ryb
amerykanskich i belgijskich nie byl dotychczas opisany.

Poza omoéwionymi wyzej spotkano szereg bardziej fragmentarycznych okazéw,
ktérych przynalezno$é nie mogla byé sci$le ustalona. Nalezg tu szezgtki Oxyosteus
sp., Plourdosteus sp. i Bothriolepis sp. ze $rodkowego franu Wietrzni oraz Steno-
steus? sp, z famenu Kadzielni. W cze§ci dodatkowej opisano kilka okazow zebow
Cladodus i Dittodus oraz kolec pletwowy w rodzaju Ctenacanthus, jak rowniez dwa
nowe kolce pletwowe: Alienacanthus malkowskii n. gen., n. sp. i Sentacanthus
zelichowskae n. gen., n. sp. charakteryzujace sie niemal calkowitym (u pierwszego)

Tub zupeinym (u drugiego) brakiem dentyny.

NIEKTORE SZCZEGOLY BUDOWY BRACHYTHORACI

Postero-supra-gnathalia rodzajow Malerosteus 1 Tomaiosteus uwidoczniajy
rozny kierunek spzcjalizacji. U pierwszego, podobnie jak u Dinichthyidae, aparat
szezekowy przystosowuje sig do cigcia, u drugiego za$, podobnie jak u Mylostomi-
dae, do miazdzenia pozywienia. Mimo przeciwstawnego kierunku rozwoju postero-
supra-gnathalia tych form zachowuja ten sam zasadniczy schemat budowy. Swiad-
czy to, ze ich aparat szezekowy rozwingl sie z jednakowego typu wyjsciowego,
kktorego przykladem jest chwytny aparat szczekowy Coccosteidae. Zaréwno u NMale-
rosteus i Mylostomidae, jak u Tomaiosteus i Coccosteidae obecny jest na postero-
supra-gnathale wyrostek boczny. W zwigzku z przystosoi\/aniem do cigeia, postero-
supra-gnathale u Tomaiosteus ulega zwezeniu do cienkie] plytki z matc wydai-
nym wyrostkiem bocxznym. Ten ostatni zanika calkowicie u Dinichthyidae, ktore
posunely sie dalej] w tej specjalizacji. I Hlalerosteus, przeciwnie, w zwigzku
» przystosowaniem do miazdzenia pokarmu, posterc-supra-gnathale ulega rozsze-
rzeniu. Jednocze$nie silnie rozwija sie wyrcstek boczny. To samo stwierdzamy
u Dinomylostoma i Mylostoma. U tego ostatniego rcdzaju, ktéry osigga krancows
specjalizacje, postero-supra-gnathale jest plaskie i niezwykle szerokie, przy czy:a
wyrostek boczny stanowi gléwng mase elementu. Na miazdzacei powierzchni znaj
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dujg sie tu, podobnie jak u Malerosteus, dwie wyniostosei. Czy sg one u obu
form homologiczne, trudno jest okraslic. Mozliwe, 2e mamy tu zjawisko konwer-
gencji. Zestawienie aparatéw szczekowych Malerosteus, Dinomylostoma i Mylo-
stoma uwidocznia, Zze w processie przystosowywania sie do miazdzenia pokarmu po-
szczegblne clementy szczgkowe ulegaja zmianom w réznym stopniu i nie jedao-
cze$nie. Powierzchnia miazdzgca rozwija sie najpierw na postero-supra-gnathaie,
nastgpnie na infra-gnathale i w kohAcu na antsro-supra-gnathals. Stosuiek miedzy
powierzchniami miazdzgcymi poszczegdlnych elementéw przypomina stosunek wla-
Sciwy innym kregowcom miazdzgcym pokarm i wywolany jest zapewne tymi sa-
mymi czynnikami mechaniki aparatu szczekowego.

W przeciwizinstwie do Dinichthyidae brak wyrostka bocznego na postero—
supra-gnathale u Pachyosteidae wydajz si¢ byé pierwotny. Przamawia za tym
ogblnie pierwotny typ aparatu szczekowego u Pachyosteus. Cechami, ktére §wiad-
czg, ze jest on bardziej pierwoiny niz u Coccosteidae, sg: brak zréznicowania zgb-
kéw pod wzgledem postaci 1 wielkodei oraz beztadne ich rozsianie, bzz wytworzznia
zroznicowanych szeregow.

Bardzo swoista jest budowa zgbkdédw na szczekach rodzaju Pachyosteus. Maja
one jame miekiszowg i scianke zlozong z trzzch warstw: 1) dsntynowej, 2) przej-
§ciowej, z komorkami ulozonymi prostopadls do powierzehni, i 3) zewnetrznej, ty-
powe] kostnej, z komorkami ulozonymi réwnolegle do powieljzchni. Obraz tzn
przypomina budowe guzkow na kosciach skérnych u Holoptychius i pozwala przy-
puszczat, ze:

a) guzki na koSciach powlokowych i zgbki gebowe sg takimi samymi i po-
wstalymi w jednakowy sposéb tworami;

b) u Brachythoraci nastgpit proces rozpadu jednolitej powlcki dentynowej na
oddzielne zgbki i przeksztatcania ich w kostne guzki, podobnie jak u Crossopte-
rygii i Dipnoi;

¢) proces ten u Brachythoraci nastgpil wczesniej i ostatnia jego faza, w prze-
ciwienstwiz do tego, co widzimy u Crossoptsrygii i Dipnoi, dotkneta réwniez zgb-
kéw gebowych.

Za wystepowaniem wymienionego wyzej procssu u Brachythoraci przemawia
tez obecno$¢ urzeibienia na kosciach skérnych u form bardziej prymitywnych
i zanikanie jego u form posunietych dalej w rozwoju oraz jednoczesne znikanie
dentyny i wreszcie sam jej charakter. '

Obecnoéé dentyny notowana byla u Coccosteus i Plourdosteus, a obecnie stwier-
dzona zostala przez autora réwniei u Pachyosteus. U bardziej wyspecjalizowanych
Toma.osteus i Dinichthys dentyny brak. U Malerosteus w infra-gnathale zachowa?
sie jeden niewielki ukiad dsntynowy w przedaim zebowatym wyrostku. Charakter
tego wyrostka swiadczy, ze nigdy nie funkcjonowal jako zgb i nalezy go rozpatry-
waé jako twor rudymentarny. Cechy dzantyny u Malerosteus $wiadczg, ze tzw. se-
midentyna (drvig, 1951) nie stanowi samodzielnego typu dentyny, ale jest mody-
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fikacjg wystepujaca na pograniczu miedzy tkanka kostng i typows dentyna; cha-
rakterystyczna dla niej obecno$¢ jamek komérkowych zwigzana jest z nizdoskona-
lym r6znicowaniem sig odontoblastow, zaleznym od zachodzgcego u Brachythoracl
procesu zastepowania dentyny przzz tkanke kostng.

Zanik dentyny na szczekach Brachythoraci jest o tyle niezrozumialy, ze do-
tyczy zaréwno form pobierajgcych pokarm bez rozdrabniania, jak tsz form o tng-
cym i mlaﬁdiacym typie aparatu szczekowego. Zjawisko to mozna by tlumaczyé
tym, ze raz rozpoczety procss zanikania dentyny nie moégl sie zatrzymaé i byl nie-
odwracalny, albo Ze dantyna zastepowana byla przez inne twory. spowodowane np.
rogowaceniem. Na razie trudno jest si¢ wypowiedzie¢ za jedng lub drugg mozli-
wobcig. Wielu autorow podaje obecno$é $ladéw $cierania szezek. Material, jakim
dysponuje, nie daje zdecydowanych dowedéw na korzy$é jednej czy drugiej alter-
nalywy.

Poza swoistg budowsg zgbkéw rodzaj Pachyosteus ciekawy jest rowniez ze
wzgledu na budowe parasphenoideum, ktora jest tu, jak sie wydaj2, bardzizj pry-
mitywna niz u Dinichthys, a nawet niz u Buchanosteus, U Pachyosteus, podobnie
jak u wiekszo$ci Arctolepida, artsriae carotidae internae wnikajg do podstawy
czaszki doboczniz od parasphenoideum i biegng nastepnie po jego grzbietowe] po-
wierzehni. W przeciwienstwie do tego, co znajdujemy u Din chthys i szeregu innych
rodzajow, naczynia te nie tworzyly poprzecznej anastomozy, lecz zlewaly sie
w jedno nieparzyste naczynie, wnikajgcz do jamy czaszkowej. Rodznice w budo-
wis parasphenoideum dostarcza z pewnoscig jeszcze jadnej wskazéwki dla wyod-
rebnienia poszczegdlnych linii rozwojowych tego szcz2pu.

Uksztaltowanie tylnego brzsgu czaszki Brachythoraci $wiadczy, ze przy opu-
szczonej glowie odcinek~” miedzy panewks stawowg 1 granicg miedzy marginale
(lub post-marginale, o ile wystepuje) a post-sub-orbitale zachodzil pod pancerz tu-
towia. Okoliczno$é ta, wraz z obecnodcia na wspomnianym odcinku réznych two-
réw dla przyczepu miesni i wiezadsl, dowodzi, ze szczelina skrzzlowa siegala
w gbére co najwyzej do goérnej granicy post-sub-orbitalz. Za takim poiozen.em
szezeliny skrzelowej przemawia tez fakt, ze u rodzaju Synauchenia nastgpilo cal-
kowite zro$niecie pancerza glowowego z tulowiem. Poniewaz jest to forma nekto-
niczna, trudno przypuszczaé, by nastapilo u niej wtdérne przemieszcrzenie szez:zlin
skrzelowych na strone brzuszng i poloZenie takie musialo by¢ wilasciwe wszystkim
Brachythoraci.

Okaz postero-mediano-ventrale Malerosteus gorizdroae? uwidocznia obecno$é
linii przyrostowej, czego na og6l nie spotyka sie u Brachythoraci. Obecnosé jej
zwigzana jest z brakiem appozycji warstw kosci na wolnej powierzchni ptytki, <o
moze byé wynikiem ucisku wywieranego np. przzz podloze na cialo tej bentonicz-
nej formy. Przzbieg linii przyrostowej $wiadczy o tym, Ze zarys poszczagdlnych
elementdéw szkieletowych ulegal znacznym zmianom w ciggu rozwoju osobniczego.
Na tym samym okazie widoczne jest uszkodzenie urazowe w postaci dwoch ubyt-
kéw ze S$ladami regeneracji. Odnowa wyraza sie tu w obecnoéci pojedynczych
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guzkoéw na dnie uszkodzenia. Podcobne nieciagle nawarstwianie kosci widzimy na
okazie nuchale tejze formy, gdzie powstaje cos w rodzaju ,linii Westolla”. Wydaje
sie, Ze zjawisko to ma tu charakter patolegiczny, chceciaz taki sposéb rosniecia kosci
staje sie niekiedy reguly. U Dinichthys cf. tuberculatus powoduje to zapewne
réznopostaciowosé guzkow urzezbienia. Jeéli chodzi u urzezbienie, to tworzgce je
guzki mogg zwiekszaé swe rozmiary wraz ze wzrostem osobnika, jak to jest
u Malerosteus, lub tez mieé stalg wielko$eé, jak u Dinichthys pustulosus.

O SYSTEMATYCE BRACHYTIIORACI

Budowa parasphenocideum i charakter zabkow szczgkowych rodzaju Pachy-
osteus $§wiadcza, ze, zgodnie z pogladami E, Stensiod, forma ta nie moze byé wypro-
wadzana z Coccosteidae. Jednoczesnie jednak trudno sie zgodzié, by wyodrebniona
przez Stensio grupa Pachyosteomorpha byla jednostkg naturalng. Zaliczoae do nie;
Pachyosteidae i Dinichthyidae reprezentujg odlegle od siebie szczepy.

Ze wzgledu na zbyt szczuple dane o budowie Brachythoraci, autor stoi na sta-
nowisku, ze bardziej celowe jest na razie wyodrebnianie poszczegolnych rodzin,
bez wigzania ich w wyzsz2 jednostki taksonomiczne, tak jak to znajdujemy w kla-
syfikacji Romera (1945). Nalezy jednak zwré6cié uwage, ze nie wszystkie wyodreb-
nione tam rodziny sg réwnej wartosci. Tak np. Coccosteidae, w ujeciu Romers,
¢ ile w ogble stanowig naturalng jedncstke, to jest ona wyzszego rzedu, niz po-
zostale rodziny. Autor nie uwaza tez za usprawiedliwione przeciwstawianie Mylo-
stomidae wszystkim pozostalym Brachythoraci, jak to czyni np. L. S. Berg (1955).
Osobliwoé¢ ich dotyczy jedynie aparatu szczekowego, ktoérego uksztaltowanie
u Brachythoraci jest niezwykle réznorodne.

ROZPRZESTRZENIENIE NIEKTORYCH BRACHYTHORACI

Niewielka ilo§¢ odstoniec, z ktorych pochodzi opracowany material, skupienie
ich na nieduzym odcinku oraz fakt, ze wiekszose form wystepuje tylko jako poje-
dyncze szczgtki — utrudniajg wycigganie wnioskéw natury biostratygraficznej,
paleoekologicznej i paleogeograficznej. Z pewnoscia jednak nie caly obraz, jaki
daja opisane tu materialy, jest wynikiem przypadku.

Na tabeli w tek$cie angielskim (p. 352) zestawione sg dane o wystgpowaniu po-
szczegdlnych form w dewonie $wietokrzyskim. Widzimy tam, ze szereg form ogra-
nicza sie do pojedynczych poziomow. Sg to jednak przewainie gatunki, reprezen-
towane w kolekeji przez pojedyncze okazy. Wyjatek stanowi Pachyosteus bullu
i Anomalichthys ingens. Ten ostatni wystepuj: tutaj, podobnie jak w Nadrenii, we
franie; natomiast Pachyosteus bulla, znany w Nadrenii rowniez we {ranie, u nas
wystepuje w gornym famenie. Roznoczasowe wystepowanie jednej formy na réz--
nych obszarach nie jest zjawiskiem niezwyklym. Musimy sie jednak liczyé z tym,
ze w danym przypadku moze ono byé¢ wynikiem réznic facjalnych. Mimo to. Ze
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punkty, z ktérych pochodzg okazy, leza blisko sizbie, osady ich wykazujg dos¢
znaczne réznice facjalne. Odslonigcia Wietrzni, Psich Gérek i Kadzielni, ktore do-
starczyly okazbéw fauny franskiej, znajdujg sie w obrebie tzw. facji kielzckieij,
bardziej plytkowodnej w porébwnaniu z facjg lysogérskg, odslaniajacg sie nieda-
leko w Sluchowicach-Czarnowie. W dolnym i $rodkowym franie zaznaczajg sieg
duze roznice facjalne miedzy Kadzielnig i Wietrznig. Podczas gdy na Kadzielni
mamy skaliste wapienie rafowe, ktéra nie dostarczyly dotychczas szczatkéw rybd,
w Wietrzni utwory tego wicku ziozone sg z bardziej ilastych i bitumicznych wa-
pieni plytowych z licznymi szezgtkami ryb. Wsérdéd nich znajdujemy szereg form
{Plourdosteus, Holonema, Bothriolepis), charakterystycznych raczej dla utworéw
przybrzeznych lub lgdowych. Chociaz nie mozna wykluczyé, ze formy te zamieszki-
waly otwarte morze, istnieje tez jednak mozliwosé, ze szezgtki ich zostaly tu
wtérnie przyniesione przez prgdy, przemawialaby za tym sporadycznosé¢ ich wy-
stepowania.

W gornym {ranie nastepuje wyrownanie facji na danym -terenie; zardéwno
na Kadzielni, jak na Psich Goérkach i Wietrzni osadzaja sie plytowe wapienie
z Manticoceras intumescens i Hypothyridina cuboides. Jednocze$nie nastepuje
ujednostajnienie fauny ryb i wszedzie tu spotyka sie Anomalichthys ingens. Dalsza
zmiana facji nastepuje z poczgtkiem famenu, kiedy na obszarze kieleckim osadzaty
sie cienkoplytowe wapienie, margle i lupki glebszego morza. Poza przej$ciowymi
dolnymi warstwami famenu na Kadzielni, w osadach famenskich okolic Kielz
szczatki ryb sg bardziej rozproszone. Liczniejsze szczatki w najwyzszym famenie
spotyka sie w Galezicach (15 km od Kiele), gdzie osadzaly sie wapienie o malej
migzszosei, z bogata faung bezkregowcow. Z ryb, poza znanym z dolnego famenu
Kadzielni Dinichthys denisoni, wystepujg tu D. cf. tuberculatus, Titanichthys koz-
ztowskii 1 Pachyosteus bulla. Forma opisana jako D. cf. tuberculatus jest prawdo-
podobnie identyczna z amerykanskim D. tuberculatus i belgijskim D. belgicus, ktore
zutor traktuje jako jeden gatunek. Za tozsamoscig tych dwoch ostatnich form przz-
mawia m. in. podobienstwo facji psammitow z Condroz w Belgii i facji Catskill
w Ameryce Pin., gdzie wystepujg wspomniane formy obok wspélnych dla obu
obszarow Dipterus mnelsoni i Holoptychius murchisoni. Dinichthys tuberculatus
znany jest w centralnych stanach Ameryki Pin. w utworach s$rodkowego dewonu.
‘W czasie odpowiadajgeym franowi forma ta ukazuje sie réwniez we wschodnie]
czesei Standéw Zjednoczonych A. P. Oba znaleziska europejskie pochodzg z gérnego
famenu. W ten sposdéb zarysowuje sie kierunek ekspansji tej formy z zachodu
Ameryki Pin. przez Belgie do Europy”srodkowej.

Réwnie szeroko rozprzestrzeniona formgy okazal sie D. pustulosus. Poczatkown
forma ta w $rodkowym dewonie zajmuje obszary na zachdd od stanu Kentucky
w Ameryce Piln. We franie przenika wraz z Manticoceras intumescens do stanow
wschodnich. Jednoczeénie ukazuje sie w Eurepie s$rodkowej. Trudno .przypuscié.
Ly tak szybko zdolala pokonaé te wielkg przestrzen; ponadto nie jest znana do-
tychczas.w Europié zachodniej. Wydaje sie wiec bardziej prawdopodobné, ze Qéro--
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dek jej rozwoju znajdowatl si¢ w zachodniej cze$ci Ameryki Pin. lub nawet w pébi-
nocnej Azji, i ze stamtad forma ta rozprzestrzenila sie w obu kierunkach, docisra-
iac jsdnoczes$nie do Ameryki wschodniej i Europy $rodkowej.

OBJASNIENIA DO ILUSTRACJI

Fig. 1 (p. 286)

Rozmieszezenie punktow, gdzie znaleziono szczatki ryb. Sytuacja geologiczna
zaznaczona w uproszczeniu, na podstawie mapy J. Czarnockiego. Skala 1:100.000.

Fig. 2 (p. 290)
Brachythoraci gen. et sp. indet. («); podiuzny przekréj przez mediano-dorsale.
zarys grzebienia.
Fig. 3 (p. 294)
Malerosteus gorizdroae n. gen. n. sp.; schematyczna rakonstrukcja szkieletu

z >boku; brakujgce czesci kropkowane. ADL antzro-dorso-laterale, IG infra-
gnathaie, M marginale, PN para-nuchalz, PrO prae-orbitale, PSO post-sub-orbitale.

Fig. 4 (p. 294)

Malercsteus gorizdroue n. gen., n. sp.. tylny brzeg para-nuchale; fg panewka sta-
wowa, pg wyrostek stawewy, x kant boczny.

Fig. 5 (p. 296)

Malerosteus gorizdroae n. gen., n. sp.; aparat szczekowy: A elementy gorne
od strony brzusznej, B to samo, od strony bocznej, C aparat szczekowy od strony
przy$rodkowej, D-E postero-supragnathalia od strony brzusznej, D Dinomylostoma
beecher.,, E Muylostoma variabile, ASG antzro-supra-gnathale, IG infra-gnathale,
PSG postero-supra-gnathale, pl wyrostek boczny postero-supra-gnathale, mt guzak
srodkowy.

Fig. 6 (p. 298)

Malerosteus gorizdroae?, postero-mazdiano-ventrale. Gruba linia ciggia — zarys
powierzchni wolnej u osobnika dorosiego; cienka linia cigglta i przerywana — za-
rys powierzehni wolnej u osobnika mtodego; linia kropkowana — zarys catego ele—

mentu u osobnika dorostego.

Fig. 7 (p. 299)
Tomaiosteus grossi n. gen., n. sp.; pineala: A od strony brzusznej, B od strony
grzbietowej.
Fig. 8 (p. 304)

Din'chthys pustulosus; cze$ciowo zrekonstruowane (pola kropkowane) czaszki:
A ze $rodkowego franu, B z dolnego franu Wietrzni; C centrale, N nuchale.
M marginale, PN para-nuchale, PrO prae-orbitale, PtO post-orbitale.

Fig. 9 (p. 309)
Dinichthys pustulosus; szkice fragmentéw czaszek z Ameryki Pin,, wykonan_e
na podstawie fotografii. Oznaczenia — jak fig. 8.
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Fig. 10 (p. 314)

Dinichthys den‘soni n. sp.; przekrdj podluiny przez mediano-dorsale, uwidocz-
niajgcy zarys grzebienia. Linig przerywang zaznaczono zarys mniej kompletnego
okazu.

Fig. 11 (p. 320)

Titanichthys kozlowskii m. sp.; schemat tylnej okolicy czaszki. Linia ciagla —
granice zachowanych fragmentéw; linia przerywana — przypuszezalny przebieg
szwu miedzy nuchals (N) 1 centraliami (C); pole zakropkowane — cze$¢ okazu
o0 zniszczonej powierzchni.

Fig. 12 (p. 324)

Pachyosteus bulla: A ref{onstrukcja szkieletu z boku; B schemat przednie]
cze$el pancerza brzusznego i jego poloienia wzgledem czaszki (u gbéry strona
grzbietowa, u dolu — strona brzuszna). Al antsro-lateralz, AMV antero-mediano-
ventrale, C centrale. IL intero-laterale, IG infra-gnathale, AVL antero-ventro-la-
terale, M marginale, N nuchale, PM post-marginale, PN para-nuchale, PrO prae-
orbitale, PSO post-sub- orbitale, PtO post-orbitale, SO sub-orbitale. Pole zakre-
skowane ~— przypuszczalne polozenie szczeliny skrzzlowej.

Fig. 13 (p. 326)
Pachyosteus bulle, parasphenoideum: A od strony grzbietowej, B od strony
bocznej, C od strony brzusznej; fh zaglebienie przysadkowe, m. gr nieparzysty ro-
wek $rodkowy, s. tr rowek poprzeczny.

Fig. 14 (p. 340)

Pachyosteus bulla: A przekr6j poprzeczny przez goérny brzeg infra-gnathale
i zabek (X 20), B podluzny przekrdj zabka (X 150), C przekrdj przez Scianke zgbka
{X 300), Cp jama migkiszowa, D dentyna, O tkanka kostna, U warstwa posrednia.
d zabek,

Fig. 15 (p. 343)

Malerosteus gorizdroae n. gen., n. sp., fragment przekroju poprzecznego przez
zebowaty wyrostek infra-gnathalz (X150); Cp kanal miekiszowy, O tkanka kostna,
U warstwa przej$ciowa, D dentyna.

Fig. 16 (p. 344)

Fragment przekroju guzka koéci Arctolepida gen. et sp. indet. z famenu XKa-
dzielni, uwidoczniajacy zmiane ksztaltu i ukladu jamsk komérkowych w kierunku
0d kanalu naczyniowego ku powierzchni zewnetrznej kosci.

PL I

Fig. 1. Plourdosteus sp., marginale (I. G.); X 3.

Fig. 2. Plourdosteus sp.?, infra-gnathalz (I. G.); X 1,5.

Fig. 3. Brachythoraci gen. et sp. indet. («), mediano-ventrale (I. G.): a po-
wierzchnia grzbietowa, b powierzchnia brzuszna; wielk. nat.

Malerosteus gorizdroae n. g2n., n. sp.; wielk. nat.
Fig. 4. « Lewe antero-supra-gnathale (M. Z.) od strony przysSrodkowej, b to
samo, z boku.
Fig. 5. Prawe antero-supra-gnathale (M. Z.) od strony przysrodkowej.
Fig. 6. a Lewe .postero-supra-gnathale (M. Z.) od strony bocznej, b to samo,
od strony przysrodkowej, ¢ to samo, od strony brzusznej.
Fig. 7. a Lewe infra-gnathale (M. Z.) od strony grzbietowej, & to samo, z boku.
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Pl II
Malerosteus gorizdroze n. gen., n. sp.. ~ 0.75
Fig. 1. PrO prae-orbital2, SO sub-orbitale (M. Z)).
Fig. 2. Sub-orbitalz (I. G)).
Fig. 3. Antero-dorso-laterale (M. Z.).
Fig. 4. PN para-nuchale, M marginale, PtO post-orbitale (M. Z.).

Pl. 1II
Fig. 1. Malerosteus gorizdroae n. gen., n. sp.; post-sub-orbitale (M. Z.); X 0,75.
Malerosteus gorizdroae?; X 0,75
Fig. 2. a Nuchale (I. G.) od strony brzusznej, b to samo. od strony grzbie-
towej.
Fig. 3. Postero-mediano-ventrale (I. G.).

Tomaiosteus grossi n. gen., n. sp.
Fig. 4. Fragment czaszki (I. G.): C centrale, P pineale, PrO prae-orbitaie;
X 0,75.
Fig. 5. a Postero-supra-gnathale (I. G.) od strony przy$rodkowej, wielk. nat..
t to samo, z boku.
Pl IV
Dinichthys pustulosus Eastman

Fig. 1, 2. Fragment czaszki z dolnego franu Wietrzni (M. Z.), ca X 0,33: I od
strony grzbietowej, 2 od strony brzusznej, C centrale, M marginale, N nuchale,
PN para-nuchale, PtO post-orbitale.

Pl V
Dinichthys pustulosus Eastman .

Fig. i-4. Mediano-dorsale (M. Z.), > 0,5: 1 od strony brzusznej, 2 od strony

grzbietoweij, 3 z boku. ¢4 z tyhu.
Pl VI
Dinichthys pustulosus Eastman

Fig. 1. Antero-supra-gnathale (M. Z.), wielk. nat.

Fig. 2. Fragment czaszki (M. Z.) z2 $rodkowego franu (M. Z.), ca. < 0,33

Fig. 3. Fragment antero-laterale (M. Z.), X 0,75.

Fig. 4. Dinichthys denisoni n. sp., mediano-dorsale (M. Z.) z warstw cheiloce-
rowych Kadzielni; X 0,5.

Fig. 5. Dinichthys sp., antero-dorso-laterale (M. Z.); = 05.

Pl VII
Dinichthys denisoni n. sp.
Fig. 1, 2. Dwa mediano-dorsale (I. G.): a od tytu, b z boku, ¢ od strony
brzusznej; X 0,5.
Pl. VIII
Fig. 1. Dinichthys ceterus n. sp., mediano-dorsale (M. Z.), X 0,5: ¢ z boku.
U od strony brzusznej.
Dinichthys cf, tuberculatus
Fig. 2. Odcisk infra-gnathale (M. Z.), X 0,33.
Fig. 3. Fragment postero-ventro-laterale (M. Z.), > 0,75.

Fig. 4. Oxyosteus sp., mediano-dorsale (I. GJ), X 0,75, a od strony grzbietowej
b z przodu.
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Pl IX
Pachyosteus bulle Jaekel

JFig. 1. Mediano-dorsale (M. Z.), * 0,5

Fig 2. Antero-laterale (I. G.), X 0,75.

Fig. 3. Infra-gnathale (I. G.), wielk. nat.

Fig. 4. Fragment czaszki (I. G.), X 0,75.

Fig. 5. Fragment infra-gnathale (I. G.); wielk. nat.

Fig. 6. Titanichthys kozlowskii n. sp., nuchala (M. Z.) od strony brzusznej:
< 0,75.

Pl X

Fig. 1. Deveonema obrucevi n. gen., n. sp., mediano-dorsale (1. G.); a od strony
grzbietowej, b od strony brzusznej, wielk. nat.

Fig. 2. Holonema radiatum (Rohon in coll) Obruéev, antero-dorso-laterale
(I. G.), X 0,75; a od strony brzusznej, b od strony grzbietowej.

Pl. XI
Anomalichthys ingens (Koenen)

Fig. 1. Mediano-dorsale (I. G.), od tylu; X 0,5.

Fig. 2. To samo, powierzchnia grzbietowa; X 0,33.

Fig. 3. Fragment plytki z charakterystyczng ornamentacjg; wielk. nat.
Fig. 4. Stenosteus? sp., fragment infra-gnathale (M. Z.); X 3.

Pl. XII
Fig. 1. Bothriolepis sp. (I. G.); < 0,75.
Fig. 2. Brachythoraci gen. et sp. indet. (8), antero-dorso-laterale (I. G.) X 0,75.
Fig 3. Operchallosteus vialowi n. gen., n. sp.; postero-ventro-laterale (I. G.);
X 0,75.
Fig. 4. Placodermi sp., nieparzysta ptytka (I. G.): X 0,75.

Pl. XIII

Fig. 1. Alienacanthus matkowskii n. gen., n. sp. (M. Z.): a 2z boku, ca. X 0,33.
b od przodu, ca. X 0,33; ¢ fragment kolca z zachowanymi zgbkami, X 0,75.

Fig. 2. Ctenacanthus sp. (M. Z.); wizslk. nat.

Fig. 3. Sentacanthus zelichowskae n. gen., n. sp.; dwie cze$ci koleca (M. Z.,;
» boku; wielk. nat,

Fig. 4. Cladodus sp. 1 (M. Z.); * 8.

Fig. 5. Cladodus sp. 2 (M. Z.); X 4.

Fig. 6. Cladodus sp. 3 (M. Z.); ca. X 2,5.
Fig. 7. Dittodus sp. (M. Z.); X 5.

Fig. 8. Dittodus sp. (M. Z.); X 3.

IONHAH KYFbYHLIKH
PbiIBb! M3 BEPXHETO JEBOHA CBEHTOHPHHCHKUX TOP
Pesiome

Marepranom HacToAllEeHd paBOTbl ABNAIOTCA OCTATHH TAHULIPHBIX M TIIACTHHOM A -
GepHbIX puIO M3 dpanckoro (oGHamenra Berpmsna, Ilce [ypuu, HKagsenbia) o ho-
MBHCKOIO (0OHaneHua Haazenbis M B MecTHoCTH [ajiaH3ule) ADVCOB.
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Cpean ueciiefoBalHON QayHbl HAHJEHO HOCKOJIBKO HOBBIX (opm: Malerosteus go-
rizdroae n. gen, n. sp.; Tomaiosteus grossi n. gen., n. sp.; D.nichthys denisoni n. sp.;
Dinichthys ceterus n. sp.; Titanichthys kozlowskii n. sp.; Devzonema obrucevi
n.. gen., n. sp.; Operchallosteus vialowi n. gen., n. sp.; Alienacanthus matkowskit
n. gen., n sp.; Sentacanthus zelichowskae n. g=n., n. sp.

Hposme 7toro  yeranopneno npHeyTerBiie Dinichthys pustulosus Eastman, Di-
nichthys cf. tuberculatus, Pachyosteus bulla Jaekel, Holonema radiatum Obrudav,
Anomalichthys ingens (Koenen) H HECKOJbKHX Meloe TOUHOG CIPESIeHHBIX HOpY,
Kau: Plourdosteus sp., Oxyosteus sp., Stenosteus? sp., Ctenacanthus sp., Cladodus
sp., Dittodus sp.

Ha OCHOBaHHH H3YYSHHODO MATEPHIIL ABTOP MPHXOMAT & CJHeIYHOLUMM 38K~
QEHUSAM:

1. HexrocTHble ammapatel — paspR3AMBatolldil pofa Malerosteus, Dinomylo-
stoma u Mylostoma, 1 poxywwii poga Tomaiosteus — TPOHCXGIAT OT THMIA CXBaTbi-
eatolero ¢BoicTBeHucro Coccosteus u Plourdosteus.

2. YemrocTHblil anmapar popa Pachyosteus 6Gofee IpumurusHbil ueM y Cocco-
steus 4 Plourdosteus.

3. B 3ybax poma Pachyosteus HMMESTCH [JCUIHH M TyJBIIAPHAS TIOTOCTb.

4. Y Brachythoraci, MOJo6HO KHCTENCPBIM ¥ ABOSKOABILIALHM, MPOUCX O PO~
e HCYEIHOBLHHA ASHTHHA W 3aMCLSHHA €00 KUCTHOH THAHBIO.

5. OT1oT mpoliece pacmpoctpansencs y Brachythoraci Ha 3yGUMKHM pPOTOBOH woO-
JOCTH.

6. Ilapacdenoun pona Pachyosteus MMeeT APYyroe H IMOBHAUMOMY OGONGe TIPH-
MHTHUBHCE CTpOEHHE, weMm y Dinichthyidae.

7. Y Pachyosteus COHHbIE aPTEPHUH COCAUHANMCE B OQHY HENapHY, BMECTO COoe-
AVHEeHHUs] AHACTOMO30M H COXPAHESHMA CAMOCTOATENBIOCTH OOOHX apTPepHil, Kax 910
HMeer mecto y Dinichthyidae.

8. Cornacuo Muenwo L'efinna (A. Heintz, 1932) u VYaltita (E. White, 1852), o~
CepHble LIeNH ZaHUMaVIH BEHTPAIBHOE THOVIOMCHHS,

9. Bo BpeMf OHTODCHE3A MMDOUCXOJUIID JJCRONbEO JHAYHTEABIOC U3MIISHHE 0Iep-
TaHUH RocTed.

10. Pcacreenuas cBfA3b Medily Pachyosteidae # Dinichthyidae Taxie [Janexa,
KaK H# MeHily Pachyosteidae u Coccosteidae; Pachyosteomorpha He #BJAAOTCA DO
BCE BEPOATHOCTU CCTSCTBOHIION TPYIITOI,

11. Din.chthys tuberculatus u D. belgicus ABAAOTCH MUBHHMOMY TPEACTABH-
TeJAMU OO BHAA.

12. Din.chthys pustulosus, a Tawxe wosH MMomy D. tuberculatus fBJIAIOTCA LUR-
POKO DACTIPOCTDAEHHBIMHY  BHAAMY, KOTOPBIE COBEDIUMIH MHDPAIMIO H3 CEeBEePHOH
Amepuxd B Espony.
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EXPLANATIONS OF PLATES

PL I

Plourdosteus sp., marginal (I. G.); X 3.

Plourdosteus sp. , infragnathal (I G.); X 1.5,

Brachythoraci gen. et sp. indet. (¢) median dorsal (I. G.) « dorsal view.
b ventral view; nat. size.

Malerosteus gorizdroae n. gen., n. sp.; nat. siza

a Left anterior supragnathal (M. Z.), medial view, b same, side view
Right anterior supragnathal (M. Z.), medial view;

a Left posterior supragnathal (M. Z.), side view; b same, medial view;
¢ same, ventral view.

a Left infragnathal (M. Z.). dorsal view: b same. side view.

Pl I

Malerosteus gorizdroae n. gen., n. sp.; X 0.75

PrO preorbital, SO suborbital (M. Z.).

Suborbital (I. G.).

Anterior dorsolateral (M. Z.).

PN paranuchal, M marginal, PtO postorbital (M. Z.).

Pl. I11

Malerosteus gorizdroue n. gen., n. sp.; postsuborbital (M. Z.); X 0.75.

Malerosteus gorizdroae? > 0.75

a Nuchal (I. G.), ventral view; b same, dorsal view,
Posterior median ventral (I. G.).

Tomaiosteus grosst n. gen., n. sp.

Fragment of the head shield (I. G) with C cerniral, P pineal, PrO pr=-
orbital; X 0.75.
a Posterior supragnathal (1. G.), medial view, nat. size; b same, side view.

Pl IV

Dinichthys pustulosus RBastman
Fragment of the head shield (M. Z.) from the Lower Frasnian of Wietrznia,

approx. X 0.33: 1 dorsal view, 2 ventral view; C central, M marginal,
N nuchal. PN paranuchal, PtO postorbital.

Pl V

Dinichthys pustulosus Eastman

Median dorsal (M. Z.). < 0.5; 1 ventral view, 2 dorsal view, 3 side view.
4 posterior view.

Pl VI

Dinichthys pustulosus Eastman

Anterior supragnathal (M. Z.), nat. size.

Frocment of the head shield from the Middle Frasnian (M. Z.),
approx. <X 0.33.

Fragment of the anterior lateral (M. Z.), X 0.75.

Dinichthys demisoni n. sp., median dorsal (M. Z.) from Cheiloceras bed-
in Kadzielnia; X 0.5.

Dinichthys sp.. anterior dorsolateral (M. Z.); - 0.5.
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Pl VII

Dinichthys denisont n. sp.

1,2. Two median dorsais (I. G.): 1 a postarior view, b sids view, c¢ ventral

Ll
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—

el =R

view; X 0.5.

Pl. VIII

Dinichthys ceterus n. sp., median dorsal (M. Z.), * 0,5; a sidz view.
b ventral view.

Dinichthys cf. tuberculatus

Infragnathal (M. Z), X 0.33.
Fragment of the posterior ventrolateral (M. Z), X 0.75.
Oxyosteus sp., median dorsal (I. G.), X 0.75; a dorsal view, b front view.

Pl IX
Pachyosteus bulla Jaekel

Median dorsal (M. Z.), ¥ 0.5.

Anterior lateral (I. G.), X 0.75.

Infragnathal (I. G.), nat. size.

Fragment of the head shield (I. G.), X 0.75.

Fragment of the infragnathal (I. G.), nat. sizz.

Titanichthys kozlowsk.i n. sp., nuchal (M. Z.), vantral view; X 0.735.

Pl X

Deveonzma obrucdevi n. gen., n. sp., median dorsal (I. G); a dorsal view,

b ventral view,; nat. siz=2.

Holonema radiatwin (Ruhon in coll.) Obruéev, antarior dorsolateral (I. G.),
0.75; « ventral view, b dorsal view.

Pl. XI

Anomalichthys ingens (Koenen)

Median dorsal (I. G.), postzrior view; X 0.5.

Same, dorsal view; > 0.33.

Fragment of the snield plat: showing ornamentation; nat. size.
Stenosteus? sp., fragment of the infragnathal (M. Z.); X 3.

Pl XII

Bothriolepis sp. (I. G.), ¥ 0.75.

Prachvthoraci gon. et sp. ind=t. (8), anterior dorsolateral (I. G.) X 0.75.
Operchallosteus wviclowi n. gen. n. sp.; posteriol ventrolatsral (I. G.).
X 0.75.

Placodermi sp., unpaired plate (I. G.); X 0.75.

Pl XIII

Alienacanthus matkowskii n. gen. n. sp. (M. Z.): a« side visw, approx.
X 0.33; b front view, approx. X 0.33; ¢ fragment of the spine showing
th2 shap2 of dsnticles, X 0.75.

Ctenacanthus sp. (M. Z.); nat. size.

Sentacanthus 2zl chowskae n. gen. n. sp.; two parts of the spine (M. Z.).
sidz view; nat. size.

Cladodus sp. 1 (M. Z.); X 8.

Cladodus sp. 2 (M. Z.); X 4.

Cladodus sp. 3 \M. Z.); approx. X 2.5.

Littodus sp. (M. Z.); X 5.

Dittodus sp. (M. Z.); X 3.
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