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Taxonomy of the Late Devonian placoderm remains from the Holy Cross Mountains,
Poland, described by Gorizdro-Kulczycka (1934, 1950) and Kulczycki (1956, 1957), is
revised. Several recently found specimens are also mentioned. The old collections are
composed of representatives of Ptyctodontidae, Holonematidae, Plourdosteidae, Pholi-
dosteidae, Selenosteidae, Titanichthyidae and Dinichthyidae, the latter with an unde-
scribed species of Eastmanosteus. Newly found specimens belong to Ptyctodontidae,
Plourdosteidae and Dinichthyidae. The occurrence of the Antiarcha in the Late Devonian
of the Holy Cross Mountains, suggested by former authors, has not been confirmed.
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Introduction

The main goals of this study are to revise placoderms from the Late Devonian of the
Holy Cross Mountains collected by Jan Czarnocki, Julian Kulczycki and Zinaida
Gorizdro-Kulczycka in the first half of the century (the material now housed in the
Museum of the Polish Geological Institute and in the Museum of the Earth in Warsaw),
and to describe a few new specimens collected recently by Jerzy Dzik and Grzegorz
Racki. The old collections have formerly been described in part by Gorizdro-
-Kulczycka (1934, 1950) and Kulczycki (1956, 1957). The specimens in these collec-
tions come from Wietrznia Quarry, Kadzielnia Quarry and Psie Gérki Hills in Kielce,
and from the vicinities of Galgzice in the western part of the Holy Cross Mountains.
The new specimens were found in Wietrznia Quarry, Kowala (south of Kielce),
Ostréwka Quarry in Gatezice region, and Phucki in the vicinities of Lagéw, eastern part
of the Holy Cross Mountains (Fig. 1).



414 Late Devonian placoderms: INANOV & GINTER

_________ Earl

T B S I, y >
and Middle Devonian

Late Devonian
and Carboniferous

21°

Fig. 1. Location of outcrops mentioned in the paper on a sketch map of Palaeozoic core of the Holy Cross
Mountains; K — Kadzielnia, Kw — Kowala, £E+P! — Eagéw and Plucki, O+G — Ostréwka and Galezice, P -
Psie Gorki, W — Wietrznia.

Following abbreviations of the institution names are used herein: GIUS — Geologi-
cal Institute, University of Silesia, Sosnowiec; MZ — Museum of the Earth, Polish
Academy of Sciences, Warsaw; PIG — Polish Geological Institute, Warsaw; ZPAL —
Institute of Palaeobiology, Polish Academy of Sciences, Warsaw.

Stratigraphy

Any analysis of the stratigraphical distribution of placoderms in the Late Devonian of
the Holy Cross Mountains faces considerable difficulties. First of all, the specimens
from old collections were dated according to the subdivision of the Late Devonian used
by Czarnocki (in Gorizdro-Kulezycka 1934: p. 14; see also Czarnocki 1947; Gorizdro-
Kulezycka 1950; Kulezycki 1957). Only the Famennian part of that subdivision
corresponds roughly to modern zonations, based on goniatites or conodonts. The
Frasnian was subdivided into three local zones (Polish ‘poziom’): zone I, with Hypo-
thyridina procuboides; zone II, with H. coronula; and zone III, with H. cuboides and
Manticoceras intumescens; Kulczycki (1957) used the terms ‘Lower’, ‘Middle’ and
‘Upper Frasnian’, respectively. There is no confirmation that the characteristic brachio-
pod and goniatite species mentioned above have ever been found together with, or at
least in the same horizon as the specimens of placoderms under study. Moreover, it is
possible that Czarnocki applied a superficial lithostratigraphic correlation to subdivide
the rocks in a particular quarry or such a correlation might even have been used
between the quarries (Szulczewski, personal communication 1994). This could have
lead to very confusing results, since Frasnian and lower Famennian rocks of the Holy
Cross Mountains were deposited in complicated conditions of synsedimentary block
tectonics (Szulczewski 1989). In Wietrznia Quarry a single lithostratigraphic unit can
span different numbers of conodont zones even at a distance of several tens of meters.
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The same lithostratigraphic unit may represent either the late Frasnian or an interval
from the late Frasnian through the early Famennian. Thus, for instance, if a museum
label reads that a specimen comes from the Frasnian zone III, one cannot be sure that
it was found together with H. cuboides or M. intumencens, and one cannot even be sure
whether it was really found in Frasnian rocks.

Famennian specimens come from the so-called *Cheiloceras-beds’ and ‘Clymenia-
-beds’. In this case it is possible to determine that the specimens found in the
Cheiloceras-beds are of the unspecified early Famennian age. Those found in the
Clymenia-beds are of late Famennian age, probably from the interval of the Early
Palmatolepis marginifera through the Middle P. praesulcata conodont zones.

The precision of dating of the new material is different in particular cases. The
specimens from Wietrznia (undetermined Mesotaxis asymmetrica conodont Zone),
Kowala road cut and Plucki (Late P. rhenana—P. linguiformis Zones) come from
samples whose age was determined by conodonts. The specimen from Ostréwka has
no exact age determination, but it is known that it comes from the upper Famennian
part of the Quarry (J. Dzik, personal communication 1994).

The revised and updated distribution of placoderms considering the new findings
is shown in Table 1 and 2. For the detailed stratigraphy of the outcrops see Szulczewski
(1971, 1989), Szulczewski et al. (1996), and Racki (1993).

Order Ptyctodontida Gross, 1932

Family Ptyctodontidae Woodward, 1891

Gorizdro-Kulczycka (1934) described two new species of Ptyctodus: P. czarnockii and
P. kielcensis, as well as P. obliguus Pander, 1858, P. sp., and a new species Rhynchodus
marginalis based on the isolated toothplates. Ptyctodus czarnockii, P. obliguus, P. sp.,
and Rhynchodus marginalis were reported from the zone II of the Frasnian of Wietrznia
Quarry. The remains of P. kielcensis and P. obliquus occur in the zone III of Wietrznia
and Kadzielnia Quarries, respectively. Ptyctodus czarnockii is represented by two
toothplates, one of them (Gorizdro-Kulczycka 1934: pl. I: 1, 2) belongs to the upper
Jaw toothplate (supragnathal plate) with curved oblique anterior part and flat posterior
part of the biting surface, characteristic of Rhynchodus, and is very similar to that of R.
tetrodon (Jaekel, 1903). Second specimen (Gorizdro-Kulczycka 1934: pl. I: 3) is a
fragment of lower toothplate which -is difficult to attribute to a definite genus of
ptyctodonts. The toothplate of Ptyctodus kielcensis (Gorizdro-Kulczycka 1934: pl. II:
5) should be referred to Rhynchodus based on the shape of biting surface. Under the
name Ptyctodus obliquus she also described the upper toothplate of Rhynchodus
(Gorizdro-Kulczycka 1934: pl. II: 4) with curved oblique biting surface and well
developed anterior dorsal process, as well as ‘Ptyctodus’-type toothplates (unillus-
trated specimens from the collection of the PIG museum). The toothplates referred to
as Rhynchodus marginalis (Gorizdro-Kulczycka 1934: pl. II: 7, 8) were not found in
the museum collections. The determination of their taxonomic position from the
illustrations alone cannot be done.

Thus, in the original material published by Gorizdro-Kulczycka (1934), ptycto-
donts are represented by toothplates of Rhynchodus cf. tetrodon (Jaekel, 1903), Rhyn-
chodus sp., and ‘Ptyctodus’ sp. A few new specimens were found in the lower Frasnian
of Wietrznia Quarry (M. asymmetrica conodont Zone; new zonation: Early P. falsio-
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Table 1. Distribution of placoderms in the Late Devonian of the Holy Cross Mountains: collections of

J. Czarnocki, Z. Gorizdro-Kulczycka and J. Kulezycki; taxa revised by present authors. Conodont zones:

tri — Palmatolepis triangularis, cre — P. crepida, rho — P. rhomboidea, mar — P. marginifera, tra — P.

pos — P. postera, exp — P. expansa, prae — P. praesulcata, E — early, M — Middle, L - late,

trachytera,
L* — latest.
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1) see Gorizdro-Kulczycka (1934: p. 14; 1950).

valis—Early P. hassi Zones). These are toothplates and fragments of the exoskeleton.
Among the first type there are few ‘Ptyctodus’-type toothplates and abundant tooth-
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Table 2. New findings of placoderms in the Late Devonian of the Holy Cross Mountains: collections of J.
Dzik (ZPAL) and G. Racki (GIUS). E — early, M — Middle, L — late, L* — latest.

PLACODERM TAXA
AND LOCALITIES

STAGES
AND
CONODONT ZONES
L
Palmatolepis praesulcata M
E
L
P. expansa M
E
ostera .
z il E
< L
= P. trachytera ol
=
L L
= P. marginifera L
< E
L
P. rhomboidea %
L*
; &
2 d. ===
P. crepida v
E
Ll
P. triangularis M
E
P. linguiformis
= P. rhenana %
< —
— - jamieae
= L
< P. hassi E |
E P. punctata
P. transitans
P, falsiovalis %

plates of Rhynchodus, mostly the upper ones (Figs. 2A—C). The upper toothplates of
Rhynchodus resemble those of R. rostratus Eastman, 1898 or R. secans Newberry,
1873 (Eastman 1898a), but specimens from the Holy Cross Mountains are much
smaller (4-6 mm long). The anterior dorsal process is thin and the groove for attach-
ment to the autopalatine is located close to the anterior edge. The biting surface is
narrow and a small cusp is present on the lingual side.

Of the exoskeletal plates there is a fragment of a median dorsal spine (Fig. 2D) and
an incomplete median ventral plate (Fig. 2E). The former resembles median dorsal
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Fig. 2. A-C, E. Rhynchodus sp., Frasnian, Mesotaxis asymmetrica conodont Zone; Wietrznia Quarry. A-C.
Upper toothplates in lingual views: A — ZPALP.VV1, x 15, B - ZPAL PV1/2, x 16, C - ZPAL P.V1/3, % 22;
E — median ventral plate in ventral view, ZPAL P.V1/4, x 17. D. Ptyctodontidae gen. indet., fragment of
median dorsal spine in lateral view, ZPAL P.VI/5; Frasnian, M. asymmetrica conodont Zone; Wietrznia
Quarry; x 40.

spines of Campbellodus (Long 1987), the latter belongs to the exoskeleton of Rhyn-
chodus (Ivanov 1992).

Most of Rhynchodus species are mainly known from the Eifelian—Frasnian of
Germany and North America (Denison 1978). Latest representatives of this genus on
the East European Platform were recorded from the early Famennian (Ivanov 1992).
‘Ptyctodus’-type toothplates are very common in the Middle and Late Devonian
carbonate sections.

Order Arthrodira Woodward, 1891

Family Holonematidae Obruchev, 1933

Kulezycki (1957) described and illustrated Holonema radiatum Obruchev, 1933, as
well as new genera and species Deveonema obruchevi and Operchallosteus vialovi
from the zone II of the Frasnian. The attribution of the incomplete anterior dorsolateral
plate to H. radiatum is apparently correct. The identification of the middle part of the
median dorsal plate as Deveonema obruchevi is rather doubtful. A tuberculated orna-
ment and narrow central part between the overlap areas are main characters of the
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alleged new genus. However, the smaller individuals of H. westolli Miles, 1971 have
amedian dorsal plate covered with the tubercles which are arranged in the row in places
(Miles 1971: fig. 19). The overlaps on the visceral surface of the median dorsal plate
are broader in these individuals than those in large ones and respectively the central
part between the internal margins of overlaps is narrower (Miles 1971: p. 156). It is
possible, therefore, that the fragment of median dorsal plate from the Holy Cross
Mountains belongs to a small individual of Holonema.

The diagnosis of Operchallosteus vialowi Kulczycki, 1957 was based on the
characters of ornament of a plate fragment, identified by Kulczycki (1957) as a
posterior ventrolateral plate. This fragment was redescribed by Obruchev (1964) and
Miles (1971) as a posterior part of an anterior ventrolateral plate of Gyroplacosteus
vialowi. Most probably this specimen should be referred to as Gyroplacosteus panderi
Obruchev, 1933 which is characterised by the similar outline of anterior ventrolateral
plate and the ornament of ventral plates.

This being the case, the representatives of Holonematidae found in the Holy Cross
Mountains should be referred to the following taxa: Holonema radiatum, Holonema
sp. and Gyroplacosteus sp. The first was reported from the upper part of lower Frasnian
of the Main Devonian Field (Obruchev 1933), the Frasnian of Iran (Leliévre et al.
1981), as well as possibly from the Eifelian of Spain (Leliévre et al. 1990). The
representatives of Gyroplacosteus occur in the the upper lower Frasnian of the Main
Devonian Field in association with Holonema radiatum, the Frasnian of the Kuznetsk
Basin (Obruchev 1933) and the lower Frasnian of Germany (Miles 1971).

Family Plourdosteidae Vézina, 1990

Kulczycki (1957) described Plourdosteus sp. on the basis of two plates: inferognathal
and marginal from the Frasnian zone II of Wietrznia Quarry. From the same beds he
established a new genus and species Tomaiosteus grossi, which is represented by a
fragment of skull roof and a posterior supragnathal plate. Denison (1978) synonymised
this genus with Plourdosteus. The inferognathal and posterior supragnathal plates
belong to Plourdosteus, while the skull roof fragment and the marginal plate are
attributed to some plourdosteid arthrodires. The supraorbital sensory line divides the
preorbital plate into the central and lateral parts. The central part of the preorbital in
this specimen is long and of similar size to the lateral part. Such shape of the preorbital
and shape of dorsal and visceral surface of the pineal plate are characteristic of some
plourdosteids: Harrytoombsia (Miles & Dennis 1979), Janiosteus (Ivanov 1988),
Mcnamaraspis (Long 1995) and Torosteus (Gardiner & Miles 1990). In addition,
Kulczycki (1957) mentioned the incomplete median dorsal plate from the same beds
as Oxyosteus sp. This plate probably belongs to coccosteid or plourdosteid arthrodires.

There are new findings of Plourdosteus in the Holy Cross Mountains: a posterior
dorsolateral plate from the late Frasnian, the Late P. rhenana—P. linguiformis Zones of
Kowala road cut and an anterior ventrolateral plate from the late Frasnian of Ptucki.
The posterior dorsolateral plate has a broad overlap area for the median dorsal plate,
relatively narrow overlap area for the anterior dorsolateral plate and a cavity for the
posterior lateral plate. Margins of the first two form an almost right angle. The posterior
margin of the plate is curved and slightly convex. There is no groove for canals on the
external surface. The anterior ventrolateral plate is rounded in shape, its length is
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Fig. 3. A-G. Malerosteus gorizdroae Kulczycki, 1957, Frasnian, ‘zone’ III; Psie Gérki; coll. J. Kulezycki.
A—C. Nasal capsule in anterior (A), posterior (B) and lateral (C) views; MZ VIII/Vp-32/1, x 2.8. D-G. Left
postnasal plate in right lateral (D, nasal notch), visceral (E), external (F), and oblique dorsal (G) views, MZ
VII/Vp-32/2, X 2.8.

similar to breadth. A groove for the ventral transverse sensory line is present in the
anterior part of the plate.

Family Pholidosteidae Gross, 1932

Kulczycki (1957) erected a new genus and species Malerosteus gorizdroae based on
the incomplete nuchal plates, articulated paranuchal, marginal and postorbital plates,
articulated preorbital and suborbital plates. These specimens were found in the Fras-
nian zone III of Psie Gérki.

There are two unpublished specimens of Malerosteus gorizdroae, which Kulczycki
has extracted together with the described preorbital and suborbital plates: a nasal
capsule (Fig. 3A—C) and a postnasal plate (Fig. 3D-G) in the collection described by
Kulczycki (1957). These bones rarely occur among the isolated arthrodiran remains
and are new for Malerosteus. The nasal capsule is frustum-shaped. The broad anterior
surface is concave and oval. It bears numerous small foramina (Fig. 3A). It is the
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cribrosal region of the postnasal wall. The posterior side of the bone has a rounded
depression with the openings of various size (Fig. 3B). The largest of them probably
fitted the olfactory nerve. The lateral surface of the nasal capsule is spongious with
multiple fine canals. The mentioned specimen resembles the nasal capsule of Eastma-
nosteus calliaspis Dennis-Bryan, 1987, but the latter has a high conical shape and deep
depression on the posterior side (Dennis-Bryan 1987: fig. 16).

The postnasal plate has a trapezoidal external surface with broad ventral and narrow
dorsal edges. The latter is a contact face for the preorbital plate. The margin of fairly
large nasal notch extends on the visceral side as a long interfenestral process (Fig. 3D).
The narrow cavity for the contact of the suborbital plate is placed on the opposite side
to the nasal notch. There is no groove for canals on the external surface. The visceral
side of the plate bears a transversely elongate groove (Fig. 3E).

Family Dinichthyidae Newberry, 1885
Kulczycki (1956, 1957) described various material as Dinichthys pustulosus Eastman,
1897. The largest part of the collection comes from the Frasnian, mainly the zone II,
of Wietrznia: fragments of skull roof, nuchal, paranuchal and anterior lateral plates,
median dorsal plates and parasphenoid. The most complete part of the skull roof was
found in the zone I of the Frasnian, and two fragments of median dorsal plates in the
zone III. A single anterior supragnathal plate was reported from the Famennian
‘Cheiloceras beds’ of Kadzielnia. Most of the isolated plates are incomplete and it is
difficult to identify the genus, but all of them belong to Dinichthyidae. Two specimens
of the skull roof, paranuchal plate and parasphenoid undoubtedly belong to Eastma-
nosteus. They differ from Eastmanosteus (Dinichthys) pustulosus (Eastman, 1897)
from the Givetian—early Frasnian of North America (Eastman 1898b, 1907), E. callias-
pis Dennis-Bryan, 1987 and other species of Eastmanosteus by the shape of nuchal,
paranuchal and central plates on the external surface. The lateral lobe of the central
plate of the North American species is much shorter and broader than it is in Eastma-
nosteus from the Holy Cross Mountains. The contacts of the central plate with
postorbital and marginal ones in the Polish specimens nearly overlie on one line. The
suture between the central and marginal plates is longer in the Kulczycki’s specimens
(MZ VIII/Vp-11, MZ VIII/Vp-12). The anterior margin of the nuchal plate in the
American species is concave and bears two large anterolateral projections, but the same
margin in Eastmanosteus from Poland has three small projections which are equal in
length. The posterolateral parts of the nuchal plate in the skull roof from the Holy Cross
Mountains bear transverse grooves. The nuchal plate of E. pustulosus described by
Eastman has a breadth of posterior edge to breadth of anterior edge ratio of 3.1.
Eastmanosteus from Poland has this ratio of 2.6. The paranuchal of this species is
longer and narrower than that in the American species, and it has a broader postnuchal
process. Thus, Eastmanosteus from the Holy Cross Mountains should be referred to a
new species. The formal description of the species will be presented in a separate study.
In the new placoderm material there is a skull roof fragment (Fig. 4A) with
inferognathal plate of the juvenile individuals from the Late P. rhenana conodont Zone
of Plucki (near Lagéw), which can be attributed to the same, new species of Eastma-
nosteus.
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Fig. 4. A. Eastmanosteus sp. n., juvenile, fragment of skull roof in dorsal view, anterior margin is up; ZPAL
P.VI/7; Frasnian, Late Palmatolepis rhenana conodont Zone; Lagow, Phucki; x 1.8. B. Dunkleosteus sp.,
nuchal plate in ventral view; ZPAL P.VI/6; upper Famennian; Ostréwka Quarry; x 1.

Kulczycki (1957) established two new species of Dinichthys: D. ceretus and D.
denisoni based on the incomplete median dorsal plates. Both taxa occur in the Famen-
nian, ‘Cheiloceras beds’ of Kadzielnia, and the latter has also been found in ‘Clymenia
beds’ of Galezice. The median dorsal plate of first species belongs to Dinichthyidae
and resembles that of Dunkleosteus (Heintz 1932) and Heintzichthys (Carr 1991).
Denison (1978) referred Dinichthys denisoni to the genus Dunkleosteus.
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The inferognathal plate described by Kulczycki as Dinichthys cf. tuberculatus
Newberry, 1888 from the Famennian, ‘Clymenia beds’ of Gatezice (Kulczycki 1957:
pl. VIII: 2) is similar to Dunkleosteus terrelli (Newberry, 1873) and Dinichthys
herzeri Newberry, 1868, and possibly pertains to Dunkleosteus. Another specimen
from the same beds, the fragment of the posterior ventrolateral plate (Kulczycki
1957: pl. VIII: 3) referred to Dinichthys cf. tuberculatus by Kulczycki does not
belong to Dinichthyidae. However, it is difficult to identify its taxonomic position.
A single nuchal plate of Dunkleosteus has recently been found in the late Famennian
of Ostréwka Quarry (Fig. 4B). This plate has a rectangular anterior margin and deep
overlap areas for the central and paranuchal plates on the visceral surface, which are
characteristic features of Dunkleosteus. It resembles more closely that of Dunkleos-
teus marsaisi Lehman, 1954 from the early Famennian of Morocco (Lehman 1956)
by the shape of dorsal and visceral surfaces of the nuchal, especially by the long
posterolateral lobes of the plates.

Apart from the placoderms mentioned above, Kulczycki (1957) described a new
species Titanichthys kozlowskii and Pachyosteus bulla Jaekel, 1903 from ‘Clymenia
beds’ of Galezice. Aspidichthys ingens Koenen, 1883 identified by Kulczycki as
Anomalichthys ingens (Koenen, 1883) was found in zone III of the Frasnian, as well
as in the late Frasnian Manticoceras beds of Rheinland, Germany, the Frasnian of
Morocco and Iran (Denison 1978).

Order Antiarcha Cope, 1885

In her lists of ichthyofauna, Gorizdro-Kulczycka (1950) reported Bothriolepis panderi
Lahusen, 1880, B. cf. maxima Gross, 1933 and B. sp. from the Frasnian zone II of
Wietrznia. Apart from antiarchs in the same list, she mentioned the occurrence of
Onychodus jaekeli, Dipterus sp. and Osteolepis sp. from the same locality. These forms
are present in the PIG collection, however, we did not find any antiarch remains there.
Kulezycki (1957) figured one fragment of a plate and assigned it as Bothriolepis. That
specimen should probably be referred to one of the representatives of brachythoracid
arthrodires. This shows that thus far no confirmed antiarch remains were found in the
Holy Cross Mountains.

Relations to other regions

Most of the studied placoderms belong to widely distributed taxa. Only one genus:
Malerosteus and the species of Eastmanosteus, Titanichthys, and Dunkleosteus are
unique for the Holy Cross Mountains. There occur species typical for Rhenish facies,
like Aspidichthys ingens and Pachyosteus bulla, together with Holonema radiatum,
which is known from several localities on the East European Platform (Main and
Central Devonian Fields, North Timan) and was also found in the eastern part of Iran.

Many forms which apparently coexisted in the Holy Cross Mountains were found
together in some other regions, too: Aspidichthys ingens and Pachyosteus bulla in the
Frasnian, Manticoceras beds of Rheinland (Gross 1932); Titanichthys and Dunkleos-
teus in North America, Cleveland Shale (Carr 1991); Holonema and Eastmanosteus in
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the Gogo Formation in Australia (Long 1991); and Holonema, Gyroplacosteus and
Rhynchodus in the upper part of the Lower Frasnian of the Main Devonian Field.

All placoderms mentioned in this paper were characterised either by high environ-
mental tolerance (Holonema, Gyroplacosteus, Eastmanosteus, Rhynchodus) or were
connected with pelagic carbonate facies: Aspidichthys ingens, Pachyosteus bulla,
Titanichthys and Dunkleosteus. Pelagic conditions are confirmed by the absence of
antiarchs and psammosteids, which usually predominate among the ichthyofauna of
shallow water terrigenous deposits.
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Uwagi o p6Znodewonskich plakodermach
z Gor Swietokrzyskich

ALEXANDER IVANOV i MICHAL GINTER
Streszczenie

Celem pracy jest rewizja taksonomiczna péznodewonskich plakoderméw z Gér Swie-
tokrzyskich, zebranych przez Jana Czarnockiego, Juliana Kulczyckiego i Zinaide
Gorizdro-Kulczycka. Zbiory te znajduja si¢ obecnie w Muzeum Ziemi i w Muzeum
Panstwowego Instytutu Geologicznego w Warszawie. Ponadto opisano kilka nowych
okazow, znalezionych w ostatnich latach przez Jerzego Dzika (Instytut Paleobiologii
PAN) i Grzegorza Rackiego (Uniwersytet Slaski). Kolekcja starsza zostata po czesci
opisana przez Gorizdro-Kulczycka (1934, 1950) i Kulczyckiego (1956, 1957).
Okazy badane pochodza przede wszystkim z Wietrzni, Kadzielni i Psich Gérek
w Kielcach oraz z Ostréwki i innych odstonigc w regionie gatezickim, a takze z Kowali
na potudnie od Kielc i Plucek w poblizu Lagowa (Fig. 1). Ustalenie wieku okazow ze
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starszych kolekeji (Tabela 1) jest obecnie niezmiernie utrudnione. Wyzej wymienieni
autorzy korzystali, przy okreslaniu pozycji stratygraficznej okazéw, z podziatu stra-
tygraficznego uzywanego przez Czarnockiego (m.in. w Gorizdro-Kulczycka 1934).
Czarnocki stosowal swoisty tréjdzielny podziat franu i nie uwzglednial w rozwaza-
niach stratygraficznych nieizochronicznosci granic wydzielen litostratygraficznych
w dewonie Swigtokrzyskim, spowodowanej m. in. synsedymentacyjna tektonika blo-
kowa (Szulczewski 1989).

Datowanie okazéw nowych przedstawione jest w Tabeli 2.

W starszych zbiorach stwierdzono obecnos¢ przedstawicieli rodzin Ptyctodontidae,
Holonematidae, Plourdosteidae, Pholidosteidae, Selenosteidae, Titanichthyidae i Dini-
chthyidae. Zilustrowano nie opisane przez poprzednikéw fragmenty szkieletu Malero-
steus gorizdroe Kulczycki, 1957: puszke nosowa (Fig. 3A-C) i plytke zanosowa
(postnasale) (Fig. 3D-G). Wbrew doniesieniom Gorizdro-Kulczyckiej (1950) i Kul-
czyckiego (1957) nie potwierdzono obecnosci Antiarcha w badanym materiale. Okaz
zaliczony przez Kulczyckiego (1957) do Bothriolepis (Antiarcha) jest prawdopodob-
nie przedstawicielem Brachythoraci (Arthrodira).

Wsréd okazéw nowych znaleziono przedstawicieli Ptyctodontidae: fragmenty pty-
tek zgbowych (Fig. 2A—C) i brzusznej srodkowej (medioventrale; Fig. 2E) Rhynchodus
sp. oraz fragment kolca grzbietowego o nieokreslonej przynaleznosci gatunkowe;j
i rodzajowej (Fig. 2D). Oprécz ptyktodontéw wystepuja tam okazy Plourdosteidae
i Dinichthyidae, a wsréd tych ostatnich duza ptytka karkowa (nuchale), nalezaca do
Dunkleosteus sp. (Fig. 4A) oraz fragment grzbietu czaszki wraz z ptytka szczekowa
dolng (inferognathale) mtodocianego osobnika nowego gatunku z rodzaju Eastmano-
steus (Fig. 4B). Nalezy on prawdopodobnie do tego samego gatunku, co najbardziej
kompletny polski okaz Dinichthyidae, opisany przez Kulczyckiego (1957: pl. I'Vi: 1,
2). Gatunkowi temu po$wigcone bedzie odrebne studium.



