therefore marked as Acanthodes sp. The mass occurrence
of spectmens on bedding surfaces is common there.
Around 45 specimens of the various degree of preservation
were detected on the unnumbered fag of carbonate in the
Town Museum Novi Paka (P, 15A). Permian acanthodian
specimens termed here as Acanthodes sp. pertain most
likely to Acanthodes gracilis. Occurrence of Acanthodes
stambergi n. sp. 15 questionable because this species 15
known from the uppermost part of the Acanthodes gracilis
biozone for the time being. The Rudnik Horizon 15, how-
ever, of the lowermost Acanthodes gracilis biozone age.
No indication of a third species was found out (ill now.
Specimens from the Vrchlabi locality are both intensively
deformed and carbonized. No measurements are therefore
reliable. Various types of deformation {compression, dila-
tation, and shear) are notably well visible on the long ele-
ments as fin spines or mandibular bones. Both superficial
and inner structures are missing due to carbomisation.
Some specimens from the Rudnik Horizon of the Krkonose
Piedmont Basin show signs of a chemical (7) degradation
of the skeletal elements during fossilization (similar to
scaumenellisation in sense of BELAND & ARSENAULT 1985).
All skeletal elements known in Acanthodes gracilis and
moreover basisphenoids were detected but their poor pres-
ervation do not allows a specific determination. Six speci-
mens of Acanthodes sp. from diverse localities of the
Rudnik Horizon {except for Vrchlabi) yielded a strange
sort of scales with central hollow in the crown (Pl. 8B). The
circular hollow have rounded margin and bottom. Depth of
the hollows varies. This sort of scales was found on the anal
fin with surroundings (M 4485/C), caudal fins (M 4375,
PUK-19), and on the trunk (M 4375, M 4393, M 4458,
M 4485/B, M 4485/C). No hollows were found on the
scales of sensory lines,

The scales with the central hollow were located in van-
ously located foci on the body. The scales were therefore
deformed by a disease with a high probability. The disease
affects the inner tissue of the scale {like a caries) because
the microsculpture of the outer vitrodentine layer is nol
eroded.

3. Paleogeography
and important localities

Taxon Acanthodes gracilis is probably confined to the
Asselian (Lowermost Permian) basins of the Bohemian
Massif. This species was originally described by BEvricH
( 1848) from the North Sudetic Basin in Poland (north bor-
der of the Bohemian Massif). The other presumable (and
often mentioned) cccurrences of the Acanthodes pracilis
comes from the Austrian southernmost segment of the Bos-
kovice Basin near Zébing {(Vasicek & STEININGER 1996),
from the Saxo-Thuringian basins {e. g. the Thuringian For-
est, the Saale Basin, the Weissig Basin, and the Saalhausen
Basin) in Germany {north-western border of the Boherman
Massif). Redescription of the German and Polish speci-
mens and taxonomic revision of the species Acanthodes
gracilis is now being prepared by Heiotse and SCHNEIDER.

Other Asselian (and possibly also Sakmanan) species
come from the Saar-Nahe Basin in Germany (Acanthodes
bronni, Acanthodes boyi, Acanthodes tholevi, Westrichus
kraetsclimert) and the basins of the Massif Central in
France (Acanthodes bourbonensis). The Asselian speci-
mens named Acanthodes sp. are mentioned from New
Mexico, Kansas, Oklahoma, and Texas (ForREMaN & MARTIN
1988, Vaugun 1969). The voungest still known acanthodian
is probably Acanthodes luedersensis from the Artinskian
marine sediments (with continental fauna components as
rare amphibian and reptilian remains) of Texas (DaLQUEST,
Kocurko & Grimes 1988).

Ten localities {Fig. 45) of the Bohemian and Moravian
parl of the Bohemian Massif yielded acanthodian speci-
mens of all taxa capable of an approximation of the total
specimen length:

Cemd Hora locality — 1 subadult specimen

Kladoruby locality — 3 juveniles (145), 16 subadults
(76%), 2 adults (10%)

Kos{ilov localities — 2 juveniles (7%), 16 subadults
(57%), 10 adults (365 )

Kundratice locality — 3 juveniles {(753%:), 1 adult (25%)

Padochov locality — 4 juveniles (29%), 9 subadulls
(6456), 1 adult (7%)

Prostfedni Lanov locality — 3 adult specimens

Rudnik locality — | subadult specimen

Rybnice localities — 9 subadults {47%), 10 adults (33%)

Zbraslavec locality — | adult specimen

Zbysov locality — | subadult specimen.

Proportions among the growth stages are rather close in
the above mentioned localities. However, the Padochov local-
ity shows a more substantial shift to younger stages and the
localities Rybnice on the contrary to older stages. Data are,
however, unguestionably distorted, particularly in older col-
lections. Fully developed aduit specimens were preferred
there. Juvenile specimens with their weak squamation passed
unnoticed or they were assumed to be a mere body fragments.
Distribution of the computed ratios sorted on the basis of the
locahines is documented in the Fig. 46. All three taxa (includ-
ing the indeterminable specimens labelled here as Acanthodes
sp.) were found together only at the Kladoruby locality.

4. Conclusions

Bohemian and Moravian specimens of Acanthodes gracilis
were investigated. A closely related species Acanthodes
stambergi n. sp. was described. The new species differs
from Acanthodes gracilis particularly in its extremely long
dermotrichia of the pectoral fins. A similar couple of spe-
cies (the dominant Acanthades bronni and rare Acanthodes
thofevi with extraordinarily long pectoral dermotrichia)
has been reported from the 5Saar-Nahe Basin in Germany
{HeoTke 19904, 1990b). Additional two rare species (Acan-
thodes bovi and Westrichus kraetschmeri) were described
from the Saar-Nahe Basin later {HEIDTKE 1993, 20003).
Labyrinth infillings and otoliths were found in all three
taxa. Overlapping of body scales and microsculptures of
scale crowns were detected unlike ZiDEx"s statement
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Fig. 46. Distribution of the computed ratios of the Permian acanthodians of the Czech Republic sorted on the basis of the localities.
Amt - amount; Est — estimated; the exact and average values are out of parentheses; slightly imprecise values are in round brackets; inac-
curate or questionable values are in square brackets; the ranges of values are given on tops of cells, the average ones at the bottoms.

(1983). The omogenetic development (particularly the de-
velopment of the squamation) was described especially in
Acanthodes gracilis. Conventional boundaries (based on
the real structures) were established for three main growth
stages (Juvenile, subadult, and adult). The total specimen
size (based on a competent estimation) ranges from 61 to
367 mm. The lengths may be rather underestimated. On the
other hand, some specimens were unquestionably smaller
(50 mm or less).

Permian acanthedians were toothless planktionivorous
forms of the 3* trophic level (see Boy 1998, 2003, Boy &
SCHINDLER 2000, Zasic in preparation}, distributed all over
the world.

Strange areas of the scales that are deformed by shallow
hollows were detected on various positions of the trunk and
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fins. The deformation is probably caused by a scale dentine
disease like a caries.

The uppermost pan of the Acanthodes gracilis biozone
was distinguished in the northern part ol the Boskovice Ba-
sin. The basis for the distinction of the biozone uppermost
part 15 the occurrence of Acanthodes stambergin. sp. that is
herein freshly separated from the nominal taxon of the
biozone. The new species arose not long before the proba-
bly absolute extinction of acanthadians in the area of the
Czech Republic. No acanthodian remains were found in
the fossiliferous sediments of the ensuing Xeracanthus
decheni biozone. The uppermost part of the Acanthodes
graciliy biozone has not been described yet from the
Krkono$e Piedmont and Blanice Basins. For stratigraphic
details see Zasic & Stamperc (2004).



L | M ‘ N 0| y | Esl
62 (59) 5.7 80-207
(6) | 33194
[58] | [33]-]55] £.5-9
! - 44 '
[60}-[72] | [38]—(513 |  [48] [t ! e-9s 78-257
67 46 | | |
[49}-84 | (46)—]88] | [68])-]95) 12514 | 71-186
68 | 62 82 |
|85] [10] | 50-281
[52] 54 ‘ 5 157-232
. . | _
169] 3 |15-340)
49 35 299
|
| | |
[6]]-67 l 160242
E,l-l 4 4 - -
161] (50 |45] I 63-263
(3 [ (&
127
References

AUGUSTA, 1. (1926a): Fauna v permu boskovické briazdy. -
Viést, Klubu pfirodovéd. v Prosigové, 19, 25430,
Prostéjov.

AuGusTa, 1. (1926b): Prispévek k poznani povahy stiedni
&asti boskovické brizdy. — Sbor. St. geol. Ust. Cs.
Republ., 6, 143-220. Praha.

Auvcusta, J. (1931): O Tossilnich rybich z permu bos-
kovické brizdy. — Od Horicka k Podyji, 8, 257-263.
Znojmo.

Avcusta, 1 (1933) Z d€jin geologického a palaeonto-
logického badani v permokarbonu boskovické brazdy. -
Vést. Klubu prirodovéd. v Prostgjové, 23, 15-51.
Prostéjov.

Avcusta, 1. (1939): Acanthodes gracilis {Beyr.) var,
bendai Fr. z libStatského spodniho permu. — Véda pfir.,
19, 8-1(), 269-270. Praha.

Aucusta, 1. (1946): Prispévky k poznini moravského
spodniho permu. — Pfiroda, 38, 11-34, 79-83. Bmo.
Avcusta, ). (1947): Spodnopermskd zvifena a kvétena

7 nového naleziité za pilou dolu Antonin™ u Zbysova

na Moravé, — Vést. St. geol. Ust. Cs. Republ., 22,
| 87-224. Praha.

AuGusTta, 1. (1931a): Doplnék k seznamu kvéteny a zvi-
feny z hoflavych lupkl v Moravskéhe Krumiova. —
Pfiroda. 44, 3—4. 64. Brmo.

Aucusta, J. (1951b): Nové sbéry v ,Rybickové skile"
u Oslavan na MoravEé, — Priroda, 44, 1-2, 33, Brno.
AUGUSTA, 1. (1951c): PFispévek k pozndni kv&teny a zvi-
feny spodniho permu nejjiznéj3i Eisti Boskovické braz-

dy. — Pfiroda, 44, 1-2, 31. Bmo.

AucusTAa, J. & Cepek, L. (1948): Geologicky vyzkum okoli
Moravského Krumlova., — Vést. St. geol. Ust. Cs.
Republ., 23, 83-85. Praha.

BeLanD, P. & ArsenavcT, M. {1985): Scaumenellisation de
I’ Acanthodii Triazeugacanthus affinis (Whiteaves) de la
formation d Escuminac (Devonian superieur de Mi-
gpuasha, Quebec): revision du Scaumenella mesacanthi
Graham-5mith. — Canad. J. Earth Sci., 22, 5, 4,
314-524. Ottawa.

BeyricH, E. (1848); Uber Xenacanthus Decheni und Hol-
acanthodes gracilis, zwei Fische aus der Formation des
Rothliegenden in Nord-Dewschland. — Mber. Preuss,
Akad. Wiss. Berlin, 9, 24-33, Berlin.

Brecha, M. et al. (1997 Zmény prosifedi na rozhrani
karbonu a permu a jejich dopad pa speleCenstva
organismi ve fosilifernich obzorech podkrkonoiské
pinve. Zavérefna zpriva za grant GA CR. - MS Ces.
geol. sluiba, 1-177. Praha.

Boy. I. A. (1976): Uberblick iiber die Fauna des saar-
plalzischen Rotliegenden (Unter-Perm). — Mainzer geo-
wiss, Mitt., 5, 13-85. Mainz.

Bov, J. A. (1998): Miiglichkeiten und Grenzen einer Oko-
system-Rekonstruktion am Beispiel des spiitpaliio-
zoischen lakustrinen Palio-Okosystems. 1. Theoretische
und metodische Grundiagen. — Paliiont. Z., 72, 1-2,
207-240, Stuttgart.

Bov, J. A. & Scumpier, T. (2000): Okostratigraphische
Bioevents im Grenzbereich Stephanium/Autunium (hédch-
stes Karbon) des Saar-Nahe-Beckens (SW-Deutschland)
und henachbartes Gebiete, — Neu. b, Geol. Paldont. Abh..
216, 1. 89-152. Snuttgart.

Darouest, W. W, Kocurko, M. I. & Grives, J. V. (1988):
Geology and vertebrate paleontology of a Lower Perm-
1an deposit on the Brazos River, Baylor County, Texas,
with the descniption of a new genus and species of acan-
thodian fish. — Tulane Stud. Geol. Paleont., 21, 85-104.

Daxexk, 1. 1. (1902): Studie o permském titvaru v Cechédch,
I. I, If1. Krajina Cesko-Brodska., Vladimska a okoli
Lomnice nad Popelkou. - Arch. pfirodovéd. Prozk,
Cech, 11, 6, 1-48. Praha.

Davis, J. W, (1824} On the fossil fish-remains of the Coal
Measures of the British Islands, pt. 2. Acanthodidae, -
Sci. Trans. Roy. Dublin Soc., n. s. 2. 5, 6, 249-258,
Dublin.

Dean, B. (1907): Notes on acanthodian sharks. — Amer. J.
Anat., 7, 2, 209-222. Baltimore.

Foreman, B, C. & MarTin, L. D (1988): A review of Pa-
leozoic tetrapod localities of Kansas and Nebraska. —
Kans. Geol. Surv.. Guidebook Ser., 6. 133-145. Law-

Fence.





