PROF.DR. ANTONIN FRIC (30.7.1832-15.11.1913)

V letosnim roce si pfipominame sté vyroci umrti vynikajiciho ¢eského prirodovédce Antonina Frice. Jeho ¢innost zasah-
la do nekolika obori ptirodnich véd , a to predev§im ornitologie, ichtyologie, hydrobiologie, geologie a paleontologie.
V nékterych z nich, zvlasté paleontologii, si vydobyl mezinarodni vehlas.

Fricova profesni drdha byla od samého pocatku pevné spjata s nové vznikajicim Narodnim (tehdy Vlasteneckym)
muzeem, jehoz rozvoj vyraznym zptisobem ovlivnil, pozdéji jako feditel zoologickych a geologicko-paleontologickych
sbirek. Byl také fadnym profesorem Univerzity Karlovy a jednim z nejaktivnéjSich ¢lentt Komitétu pro ptirodovédecky
vyzkum Cech.

Mnohé védeckeé prace, publikované pied vice nez sto lety, jsou dodnes jako vychozi podrobné monografie pouzivany jak
profesionalnimi, tak amatérskymi badateli. Ve své profesni kariére se Fri¢ neomezoval jen na védecka pojednani, ale sous-
tavng se vénoval i popularizaci védy a predevsim diky ni zaujal Sirokou vetejnost. Nepiimo tak vychoval mnoho mladych
prirodovédcti a pro sbirky Narodniho muzea vlastnimi sbéry, mezinarodni vyménou i nakupy ziskal velké mnozstvi
mimotadné cennych exponatd.

K Fri¢ovym stézejnim vlastnostem patfila cilevédomost, pracovitost, prakticky vztah k feSeni problémi a vysoké naroky
kladené jak na sebe, tak na své kolegy. Z toho obc¢as pramenily neshody se svym okolim, ale je nutné mit na paméti, ze
prave tyto vlastnosti ho predurcily k uspésné védecké kariéte. Bez nich by Ceska i svétova véda byla ochuzena o velice
hodnotné vysledky jeho prace.
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This year, we commemorate the 100th anniversary of the death of an exemplary Czech natural scientist, Antonin Fric.
His activities reached into many fields of natural science, primarily ornithology, ichthyology, hydrobiology, geology and
paleontology. In some of these fields, particularly paleontology, he acquired an international reputation.

Fri¢'s professional life was joined from the start with the newly emerging Patriotic (then National) Museum, whose
development he strongly influenced, later even as a director of zoological and geological-palacontological collections.
He was also a ranking professor at Charles University, and one of the most active members of the Committee for Czech
Natural Science.

Many of his scientific works, published over one hundred years ago, are still used as scientific references today, by both
amateur and professional researchers. In his professional life, Fri¢ did not limit himself to only scientific work, but also
to popularizing scientific subjects, which earned him much public renown. Indirectly, he also inspired many young sci-
entists, and acquired a great deal of valuable material for the National Museum, via his own collecting activities, as well
as international exchanges and purchases.

Fri¢ was also a difficult character, due to his intense goal orientation, industriousness, practical approach to problem-
solving, and demanding nature, with regard to both himself and his colleagues. This sometimes led directly to personal
clashes, but it is necessary to remember that it was exactly these characteristics that predisposed him to a successful sci-
entific career. Without them, Czech and foreign natural science today would not have the benefits of his valuable con-
tributions.


kvacekji
Zvýraznění
místo 100th
dát 100th


kvacekji
Zvýraznění
místo e
dát ae

kvacekji
Zvýraznění
místo paleontology
dát
palaeontology


SBORNIK NARODNIHO MUZEA V PRAZE
Rada B - Piirodni védy * sv.69 < 2013 « ¢is.3-4 + 5. 113-122

ACTA MUSEI NATIONALIS PRAGAE
Series B - Historia Naturalis * vol. 69 + 2013 * no.3-4 * pp. 113-122

FRIC MUSEUM IN LAZNE BELOHRAD

KATERINA PARIZKOVA
Archiv Narodniho muzea, Narodni muzeum, Vaclavské ndm. 68, 119 78 Praha 1, the Czech Republic;
e-mail: katerina_parizkova@nm.cz

Parizkova, K. (2013): Fri¢ Museum in Lazné Bélohrad [Fricovo muzeum v Laznich Bélohrad]. — Acta Mus. Nat. Pragae, Ser. B, Hist. Nat.,
69: 113-122. ISSN 0036-5343 . DOI 10.14446/AMNP.2013.xxx

Abstract. The town of Lazné Bélohrad, not far from Jic¢in, acquired its name in 1905. Until then, it was known as just Bélohrad. The spa (Ldzn¢)
was founded in 1888, when the long-known baths were officially acknowledged to have healing effects. In 1900, the newly opened moorland spa
became a frequent destination for Dr. Antonin Fri¢. His summer stays there became a yearly ritual, consisting always of several weeks with his wife,
and later also with their grandchildren, Karl and Tonicek. This tradition continued until his death in 1913. It wasn’t only the healing baths that
benefitted the elderly man’s health, but the surrounding countryside offered interesting geological material for study.

Fri¢ soon gained the respect and deference of the local inhabitants, which enabled him to introduce a suggestion in 1903 — to found a new museum
building in the rapidly growing town, constructed in accordance with all the then-recognized principles of museum design. Thanks to Fri¢’s
propagation and enlightened direction, the museum became a prime example for many subsequent cities and towns that decided to emulate Bélohrad.

FRICOVO MUZEUM V LAZNiCH BELOHRAD

Abstrakt. Méstecko Lazné Bélohrad nedaleko Ji¢ina dostalo své dnes$ni jméno azZ v roce 1905, do té doby bylo zndmo pouze jako Bélohrad.
Zaklad zdejsiho lazenstvi se traduje rokem 1888, kdy byly oblibené vanové ldzné Gfedné uznany za 1€Civé. Za zdejsimi slatinnymi koupelemi
zacal do nové zfizenych lazni od roku 1900 jezdit i profesor dr. Antonin Fri¢. Jeho letni pobyt se stal kazdoro¢nim ritudlem, setrval zde vzdy
nékolik tydnii s manZelkou, pozdéji i s vnoucaty Karlem a Tonickou, a to pravidelné az do své smrti v roce 1913. Nebyly to jen 1écivé
koupele, které starého pana uzdravovaly, Bélohrad se svym okolim dokdzal ptirodovédci na odpocinku nabidnout velmi zajimavy studijni
materidl geologického charakteru.

Fri¢ si zahy zjednal mezi zdej$im obyvatelstvem respekt a tctu. Proto také mohl bez obav pfijit v roce 1903 s ndvrhem, zbudovat v tomto,
predevsim diky lazefistvi, rychle se rozvijejicim méstecku, samostatnou budovu méstského muzea, navrZzenou a postavenou podle vSech
tehdy platnych muzejnich pravidel. Z nové muzejni budovy se velice rychle, také diky disledné Fri¢ové propagaci a osvété, stal vzor pro
mnoha dalsi zemskd mésta a méstecka, kterd se rozhodla mésto Bélohrad nasledovat.

B Lazné Bélohrad, Fri¢ museum, museology, Antonin Fri¢
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“it is bitter to live in an area,
and know little about it”

A. E. Reuss!

The idea to build an exemplary regional museum, and
use it as a showcase for methods of organizing and
presenting its collections was a long-term ideal of Dr. Fric.
His interest in such matters dated back to his youth. He
published his first work in this vein, titled Guide to ordering
Animal Collections, at age nineteen (before graduating!) in
the Czech Museum Magazine (hereafter CCM)2. His
foundation and experience for this publication came from
his knowledge of preparing birds and mammals, gained in

childhood. He acquired further experience as a volunteer
for zoological collections of the Czech Royal Museum
(hereafter just Museum), where he began going in 1849.
During his trips, both domestic and foreign, he not only
worked on collecting specimens, but also visited museums.
He went to both small, local museums, as well as renowned
European ones, and zoos. Here he gained experience and
information, acquired contacts, negotiated specimen
exchanges and vital professional literature exchanges. After
graduating from the school of medicine, Fri¢ travelled to
London in May of 1860. Upon his return, he organized a
lecture about the Kensington Museum? and its educational
activities, accompanied by a small exhibit. He repeated his

1 August Emanuel Reuss (1811-1873) natural scientist, primarily geologist and paleontologist, played a great role in research in Bohemia. This quote was

a favorite of Antonin Fri¢ in his articles and lectures.
2

Czech Museum Magazine (hereafter CCM), yr. 25, vol. 11, 1851, Guide to ordering Animal Collections (Navedeni ke zfizeni shirek Zivocisnych), pp. 3-29.

Fric¢ describes the need to organize collections of stuffed animals for various institutions, mostly schools and museums, and advises how to assemble such
collections. He offers an overview of necessary tools and materials, work procedures and suggests methods on how to subsequently store such assembled

collections.

Today’s Victoria and Albert Museum, founded in 1857, intended then for presenting results of scientific research in industry and art, aimed first of all at

educational activities. More about the museum’s activity is in the book by Antonin FRIC: Dvé cesty do Londyna, Popis vzdélavacich vistavii Londynskych
spolu se zpravou o poucnych castech svétové vystavy (Two journeys to London, description of London educational institutions together with information

on instructional parts of world-class exhibitions), Prague 1864, p. 21-25.
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trip to London two years later, at a time when there was a
large international exhibition. The Prague board of elders
sent him there with the specific goal of learning about
pedagogical activities: assembling a report about English
schooling, its use of supplementary material, textbooks,
maps and other school materials, methods of storing
collections and use of classroom furniture. Many Czechs
visited the world’s fair in London, and here arose the initial
decree to create a Czech industrial museum, of which Fri¢
had long been a proponent*. He spent ten weeks in London
and purchased a great deal of material for Prague and for
the Museum. Upon his return, together with his friend
Vojtéch Naprstek, who had been in Prague with him, he
organized a very successful and popular exhibition of
supplementary educational material on Stelecky Island in
the center of Prague, along with numerous professional
lectures®. The exhibition comprised, besides practical
teaching objects, huge tables and diagrams, supplemented
by industrial-character items, both for domestic and
production use. Another exhibition designed directly by
Fri¢ was presented during the second conference of
physicians and natural scientists in Prague in 1882. At the
time it was a novelty; no conferences before or after were
accompanied by such an exhibition. The initiator and
primary organizer was Fri¢ again, “the man of exhibitions
and museums, experienced teacher, whose succinct prose,
understandable by every layman, can attract the attention
of the masses”®. Ten years later, Fri¢ fully devoted himself
to organizing a fishing exhibition during the Jubilee
Exhibition of 1891. Another of his undertakings was
exhibiting items acquired during a trip to America in 1899.
Nor can we forget his significant role in organizing and
displaying collection items in both the old and new
buildings of the National Museum. We can confidently
proclaim that during his life, Fri¢ became an expert in the
theory of museology, which he repeatedly confirmed in
practice’.

Starting in the 1870s, Fri¢ wrote about the necessity and
need for creating local museums, which would gather
natural materials from their immediate surroundings, along
with ethnographic materials®. His wish was that local
museums would be in independent buildings, serving only

to house the museum, possibly also for display purposes. In
the latter half of the 19™ century, many such museums were
created, but never in purpose-built buildings of their own.
There remained no other course but to take matters into his
own hands.

Fri¢ celebrated his 715 birthday with his wife Marie
once again in Bélohrad. At that time, he no longer taught at
the university. He had retired and so had time to devote to
his lifelong dream — a paradigmatic museum. The first
sketches for a new museum building are dated July 31%,
1903, after his birthday, and the penmanship on the sketches
seems to indicate that Fri¢ himself was the artist. (text-figs
la and 1b)°. A month later, a four-member committee was
assembled, comprising Professor Dr. Antonin Fri¢ and three
distinguished citizens of Bélohrad: merchant Jindfich Pizl,
mayor and hotelier Vaclav Vlach and city school principal
Alois Hoch. The committee issued a printed proclamation
stating its plan to build a museum on parcel #98/3 in
Raisovi Sady. The county board of directors provided the
parcel at no cost, due to which it was expected that the
county would assume responsibility for the building after
all construction costs were paid. Plans for the museum were
drawn up by engineer Otto Tille!?, a Prague architect and
builder, and Fri¢’s son-in-law. The plans are dated October
17t 1903, drawn on translucent paper, but not signed!!.
The budget and construction was directed by local builder
Jan Poli¢ansky, aided by local craftsmen: painter Cefovsky,
locksmith F. Cip and glazier Rali. In accordance with
Fri¢’s desires, Tille drew up plans for a single-story
building without windows in the outer walls. Light was
provided by six ceiling windows, which were pointlessly
removed during a subsequent reconstruction — light from
above was one of Fri¢’s primary design points. An advantage
of the design was that it created a 65 square meter display
surface (the museum’s area was only 6.5 x 9.5 meters —
text-fig. 2). The building had basements, intended for rough
work and tool storage. Entrance was via a dual spiral
staircase, adorned with columns. Four of them had metal
flowers - agave, created by Prague tinsmith Kusy.

Construction began October 20, without a construction
permit. Fri¢ applied for one personally on November 7%,
and received it within five days, signed by mayor Vlach!2.

More about the circumstances surrounding the birth of the industrial museum and exhibitions that preceded it are to be found in the article by Milena

SECKA, Néprstkovo muzeum asijskych, afvickych a americkych kultur slavi 140. vyroci svého zalozeni. In: Muzeum 51, ¢. 1, 2013, p. 17-29.

Antonin FRIC, Popis vystavy na stieleckém ostrové, Praha 1863.

This is how Fri¢ was described by the co-author of the exhibition, J. Kafka. Josef KAFKA, Z vystav a musei. In: Antonin Fri¢, vzpominky

k 70. narozenindm, Prague 1902.

Atrticles and lectures by Antonin Fri¢ about organizing museum collections have been published under these titles: Antonin FRIC, Navrh k ziizeni

prirodnického Musea, CCM, ed. 39, vol. IV, 1865, p. 317-330. TYZ, Geologické museum v Praze, Vesmir, ed. V., 1876, p. 270. TYZ, O otdzce musejni,

Zpravy spolku architektt a inzenyrii v kralovstvi &eském. Book 1, 1884. Also published in Vesmir, ed. XIII, 1884, pp. 242-244. TYZ, Zdsady ziizeni

sbirek prirodnickych v novém museu v Praze, Vesmir, ed. XVII., 1888, pp. 91, 111, 126. (Also published in German titled Principien der Organisation

der naturhistorischen Abtheilung des neuen Museum zu Prag. Vortraggehalten in der Jahresversammlung der Museumsgesellschaft am 22. Janner 1888.).

Antonin FRIC, O zakldddni mistnich musei ve vétsich méstech Ceskych, Vesmir, ed. 111, 1874, pp. 32-34. TYZ, O mistnich musejich, Vesmir, ed. XI., 1881,

p. 39. TYZ, O mistnich museich a $kolnich sbirkich, Narodni listy 1906, also published in Déjiny mistniho musea v Ldznich Bélohradé, Prague 1906.

TYZ, O mistnich museich v Cechdch, Ziva, ed. XXI, #2, 1911. (also in German).

9 National Museum Archive (hereafter ANM), fund Antonin Fri¢, Pamétni kniha (hereafter PK) #4, fol. 23.

10 otto (sometimes Otton) Tille, (Jan. 25, 1863 - Oct. 24, 1941) architect and teacher, married Fri¢’s daughter Marie on May 6™, 1895. ANM, fund A. Fri¢,
PK 5, fol. 87. As a builder, he worked in Prague, where he constructed several apartment building in Old Town and New Town, and Lesser Side.
The museum in Bélohrad is his only known non-Prague construction. Encyklopedie architektii, stavitelii, zednikii a kamenikii v Cechach, ed. Pavel
VLCEK, Prague 2004, p. 663.

111 47n& Bélohrad municipal board, construction board, construction documentation of parcel no. 191 - Fri¢’s museum. It came into the construction board’s
possession in 1953; comment in lower part of sketch refers to the estate of mayor Vaclav Bekr (in office 1921-1927).

121 47n& Bélohrad municipal board, construction board, construction documentation of parcel no. 191 - Fri¢’s museum, file no. 769, Nov. 12, 1903.
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This mayor was the same Vlach who built one of the first
hotels in the spa town, in which Fri¢ was a regular guest,
and in which he even had an office installed (text-fig. 3).
Consequently, Fri¢’s construction permit was addressed
directly to Bélohrad, where he probably lived in order to
supervise the construction, since the entire project was his
responsibility, both professionally and legally. On October
221d 1903, Fri¢ sent a short article to the National Register
about the commencing construction, individually naming
and thanking all sponsors and benefactors. Besides money,
which arrived via a publicly announced fund-raising campaign,
building material was donated by local construction
companies (bricks, rock and rock portal). Those who were
able to do so loaned the project construction carts and tools.
Work proceeded rapidly; the roof was on by winter. A
photograph from November of 1903 documents the
progress!3. The partially completed building survived the
winter in good order, a fact that Fri¢ did not fail to mention
the following spring in his press release!'*. In the meantime,
work continued on the museum’s interior. A display case
arrived from Prague, built to Fri¢’s specifications. Using
that as a guide, a local carpenter built the remaining thirteen
cases (text-fig. 4). School principal Hoch worked all winter
under Fric’s direction on a large geological map of
Bélohrad and it surroundings. It measured a respectable 4 x
2.25 meters, drawn in oil on canvas. During his next
summer therapeutic visit to the spa, Fri¢ organized the first
public lecture in the unfinished building, which took place
on August 8%, 1904, at Spm!S. In his speech, Fri¢ again
appealed to city representatives in attendance, that the
museum should serve for strictly local collections, and that
nobody should be embarrassed to decline items from
elsewhere. After the lecture, he personally conducted guests
on a tour of the museum building and enthusiastically
explained what had yet to be completed. The museum’s
outfitting was entirely in Fri¢’s hands. Hoch’s geological
map dominated the front wall; directly under the map was
Fri¢’s own cross-section of Bohemia, traversing from Ji¢in
to the Krkonose foothills, and samples from all minerals
shown in the cross-section, most gathered by Fri¢ himself
(text-fig. 5). Local flora and fauna were displayed in
sequentially arranged display cases, positioned in the center
of the room. Baseplates, display frames, hangers — all were
made according to Fri¢’s designs and wishes. Display

cabinets, made according to the sample were dispersed
along two walls. On the right, archeological and
ethnographic collections, supplemented by samples of local
design and art (textiles, buttons, baskets). On the left, rocks
and fossils from the area, including mineral samples, later
supplemented with precious and semi-precious gems,
donated by the school in Turnov.

Fri¢ expected that collection items would initially be
those already collected, to be continuously supplemented
from private collections of local inhabitants, once the
building was completed and interest grew. He donated
many of his own items, as can be seen from the museum’s
accession book!®. He even had to defend himself against
accusations that he had given Czech Royal Museum items
to the Bélohrad museum without permission. Fri¢ defended
his gift with the statement that, via the exchange of duplicates,
he had acquired valuable Permian and Cretaceous fossils,
which manipulations are well within the rights of a
collection’s manager!”.

The museum was festively inaugurated and handed over
to the public on September 12, 1904 — less than a year
after construction started. Flags in national colors flew over
the museum, people showed up in national costume, the
Sokol organization attended, music played, choral ensembles
performed and speeches were presented (Fri¢, Vlach, Hoch
and hetman Jaroslav Pecka). Even congratulatory and well-
wishing telegrams were shown off. The National Register
carried an article about the museum’s opening on
September 9, 1904 (text-fig. 6). Largely due to Fri&’s
propagation, the new museum building very quickly
became an example followed by numerous other numerous
other towns that decided to emulate Bélohrad. Among the
first were Chocei and Skute¢!3. Fri¢ had demonstrated in
Bélohrad that such a project could be managed even on a
quite modest budget, of course, assuming that the local
government provided a suitable property and the local
populace became interested enough in the project to support
it!. According to published accounts, the budget for the
project was 5,000 Czech crowns for construction, 3,000
crowns for furnishing and outfitting. The fund-raising
continued slowly, and so in 1905 a lottery was announced
in connection with an exhibition containing paintings and
statues from noted artists?’. The exhibition committee
handed in 1200 crowns after the exhibition ended, and

13 Antonin FRIC: History of local museum in Lazné Bélohrad, Prague 1906, p. 6 - photo J. Pizl.

14 ANM, PK 4, fol. 23 and fol. 28, May 28, 1904, publication unnamed.

15 Invitation stored in ANM, PK 4, fol. 27. Lecture text Publisher under title Predndska o vyznamu musea v Bélohradeé, Vesmir, ed. XXXIIL, p. 258, 1904.

16 Accession book no. 1 of Fri¢’s museum is bound in solid covers and stored in the Fri¢ museum archive, in the care of the city’s cultural center. It does
not have a title, but starts right in 1904. Another book was started in the museum in 1975, but currently, donated items are registered in the 1904 book
again.

17 ANM, fund RNM, call no. 1330 and call no. 1360.

18 ANM, fund A. Fri¢, PK 4, fol. 30, Pt. obcanstvu okresu skutecského! Committee proclamation of the future Skute¢ museum from 1909. Also on fol. 36
is a small sketch of the future building with Fri¢’s comment ,,ndcrtek Ottona k museu v Chocni, 1910“. How the museum was actually supposed to look
and what were to be its contents, and therefore even its method of operation, Fri¢ described in h is article O mistnich museich v Cechdch (About local
museums in Bohemia), published in 1911in Ziva, ed. XXI, no. 2. The article was published as a one-sided PR flyer.

19 Until his death, Fri¢ promoted this museum using various articles and publications. Antonin FRIC,0 mistnim museu v ldznich bélohradskych u Jicina,
Vesmir, ed. XXXIII, p. 159, 1904. TYZ, The new local Museum in Bad Bielohrad near Jitschin, Bohemia, Museum Journal for Juny 1905. TYZ, Uvodni
shirka geologickd v museu Bélohradském, Vesmir, ed. XXXIV, p. 256, 1905. TYZ, Strucny popis musea v Bélohradé, Vesmir, ed. XXXIV, p. 52, 1905.
TYZ, Vnitini zaizeni musea Bélohradského, Vesmir, ed. XXXIV, p. 147, 1905. TYZ, Déjiny mistniho musea v Ldznich Bélohradeé, Praha 1906, (also in
German and English versions).

20 MKS Bélohrad — Fri¢ Museum archive, call no. 111, Katalog umélecké vystavy v laznich Bélohradé 23. 7.-19. 8. 1905. Ballot from this exhibition stored
in ANM, fund A. Fri¢, PK no. 4, fol. 26.
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additional funds came from volunteer presentations and the
spa orchestra. Outfitting of the museum was aided by Fri¢’s
persistence in securing subsidies from the ministries of
culture and education. After all financial arrangements had
been concluded, and the museum had cleared all debts (seven
years), it was formally transferred into the county’s care and
ownership, with emphasis on the fact that the museum’s
collections were strictly the property of the public, which had
also contributed immensely to their assemblage.

After its opening, the museum’s director became Alois
Hoch, who not only cared for the collections, but faithfully
and conscientiously carried on with gathering additional
items, organized lectures and exhibitions, and looked after
the library, which was housed in the museum at the time.
The collections grew rapidly, and so in 1924, an expansion
of the museum was approved. The architect was once again
Tille, construction was by Josef Janacek and the HiSman
company. Two wings with overhead lighting were added to
the existing structure (text-fig. 7). One room was for
displaying collections, the other was to serve as a
depository and office. However, the collections grew so
rapidly that even before the war, plans for an additional
expansion were under consideration. The new plans called
for a separate office for the museum’s director, display
rooms, and storage. But the war put an end to such plans
and the museum was even closed for a time. In 1945, the
Museum Committee requested part of the confiscated castle
of the Merveldt family, but did not receive the requested
rooms on the ground and second floors?!. Eventually all
plans for expansion or relocations were scrapped and the
museum remained in its original home. It continued there
until the 1970s as a branch of the county museum in Nova
Péka. Some reconstruction was carried out, during which
interior doors were replaced by aluminum and the ceiling
windows were removed, destroying the overhead natural
lighting effect that was so important to Fri¢. Subsequently,
Fri¢’s museum was declared superfluous and closed for
many years; collections were partially looted, partially
distributed to surrounding museums. Finally, in 1994, the
museum was reconstructed and reopened, with some of the
original collections even returned, but unfortunately, not all.
Some exhibits still bear the original descriptive panels,
reminding visitors of Fri¢’s presence here. Several glass
cylinders with taxidermic specimens still bear the labels
from the shop of Vaclav Fri¢ in Prague. Hoch’s enormous
geological map has been restored, but the mineral samples
originally displayed below have not been returned. The
museum is currently (2013) open to the public May —
September, and only for seven hours per week.

For his tireless efforts to advance the cause of the spa
town, Professor Dr. Antonin Fri¢ was made an honored
citizen in 1912. He died soon thereafter, November 15%

1913. After his death, the museum was renamed Fri¢’s
Museum and his name is still prominently displayed on the
building’s frontispiece (text-fig. 8). Fri¢’s museum does not
bear only his name; with a bit of hyperbole, it can be said
that it was his third child. It is important to note that Fri¢’s
success in creating the museum was due in large part to
assistance of his close associates. Among the contributors to
the museum project we find all the members of the
extended Fri¢ family, relatives on his wife’s side, i.e. the
Perners from Tynec nad Labem, his colleagues from the
Prague Museum, fellow professors, assistants and students,
and Prague booksellers and publishers. Without them and
their financial assistance, Fri¢ would have had a much more
difficult time of it.

KR R )
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., trpko jest v krajiné bydleti
a madlo o ni vedeti
A. E. Reuss??

Népad, postavit vzorové regionalni muzeum a ptikladné
usporadat a predvést jeho sbirky, nosil profesor dr. Antonin
Fri¢ v hlavé dlouho. Zajem o poradani a vystavovani sbirek,
a to nejen prirodnin, projevoval jiz od mladi. Svou prvni
odbornou praci v tomto oboru, nazvanou Navedeni ke ziize-
ni sbirek zivocisnych, vydal ve svych devatenacti letech
(jesté pred maturitou!) v Casopise Ceského musea (dale
CCM).23 Podklady a zku$enosti pro napsani odborného
¢lanku uplatnil diky dobrym znalostem preparovani ptaka a
kal jako dobrovolny pomocnik zoologickych sbirek v Mu-
zeu kralovstvi Ceského (déle jen Muzeum), kam od roku
1849 pravidelné dochazel. Pii svych tuzemskych i zahranic¢-
nich cestach vénoval Cas nejen sbéru vzorkl riznych pfi-
rodnin, ale také navstévam mistnich ¢i vyznamnych evrop-
skych muzei a zoologickych zahrad. Zde ¢erpal zkusenosti
a informace, navazoval kontakty, domlouval vymény pfi-
rodnin a také tolik potfebné odborné literatury. Po promoci
na lékarské fakulté odjel Fri¢ v kvétnu roku 1860 do Lon-
dyna a po navratu usporadal v Praimyslové jednoté prednas-
ku o Kensingtonském muzeu?* a jeho vzdélavacich aktivi-
tach, doplnénou malou vystavkou exponat. Svou cestu do
Londyna si zopakoval o dva roky pozd¢ji v dobg, kdy se zde
konala velka mezinarodni vystava. Na tu byl Fri¢ cilené¢
vyslan Sborem obecnich star§ich mésta Prahy s tkolem
zaméfit se na oblast pedagogickou, vypracovat zpravu o sta-
vu anglického $kolstvi a podat ptehled o zdejSim zptusobu
$kolni vyuky, o pouzivanych uéebnich pomickach, ué¢ebni-
cich, mapach a dalSim Skolnim vybaveni, o zplsobu ukla-

21 ANM, fund Association of Czech Museums, Lizn& B&lohrad — correspondence 1941-1947.
z August Emanuel Reuss (1811- 1873) piirodovédec, piedeviim geolog a paleontolog, se vyrazné zaslouzil o vyzkum Cech. Tento jeho vyrok v mnoha

obménach rad pouzival Antonin Fri¢ ve svych ¢lancich a projevech.

23 Casopis Seského museum (dale CCM), ro€. 25, sv. IIL, 1851, Navedeni ke ziizeni sbirek Zivocisnych, s. 3-29. Fri& popisuje potiebu ziizovani sbirek
vycpanin pro ruzné instituce, tedy piedevsim Skoly a muzea a radi, jak tyto sbirky vytvofit. Nabizi pfehled k tomu potfebnych néstroji a materidlu,

postupu prace a navrhuje zpisoby, jak takto vytvorené sbirky nasledné ulozit.

24 Dnesni Victoria and Albert Museum, zaloZené v roce 1857, uréené tehdy pro prezentaci vysledkl védeckého badani v oblasti primyslu a uméni, zamétené
predeviim na dalii edukaéni &innost. Vice o provozu a &innosti tohoto muzea v knize Antonin FRIC: Dvé cesty do Londyna, Popis vzdélavacich vistavii
Londynskych spolu se zpravou o poucnych cdstech svétové vystavy, Praha 1864, s. 21-25.
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dani sbirek ¢i vybaveni tfid nabytkem. Svétové vystavy v Lon-
dyné se zhcastnilo mnoho cestovateli z Cech a zde v Lon-
dyné byl dan konkrétni podnét ke zfizeni ¢eského pramy-
slového muzea, které pravé Fri¢ jiz del$i dobu propago-
val.?> V Londyné stravil deset tydnil a pro obec prazskou i
Muzeum nakoupil mnoho potiebného materialu. Po navra-
tu uspotadali spolu s pfitelem Vojtéchem Naprstkem, ktery
spolu s Fricem Londyn navstivil, uspé$nou a hojné navsteé-
vovanou vystavu pedagogickych pomicek na Streleckém
ostrové, doplnénou fadou odbornych prednasek.2 Vystava
predstavila mimo praktickych ucebnich pomtcek, prede-
v§im velké tabule a diagramy, doplnéna byla predméty pri-
myslového charakteru, jak pro domdacnost, tak pro vyrobni
zavody. Dalsi vystava vzesla pfimo z navrhu Antonina Frice
byla uspotadana u prilezitosti II. sjezdu lékatt a ptirodo-
zpytctt v Praze roku 1882. Jednalo se tehdy o novinku,
u piedchoziho ani dal$ich sjezdl se uz zadna takova vysta-
va nekonala. Iniciatorem a hlavnim pofadatel byl opét Fri¢
., muz vystav a musel, zkuSeny ucitel, jenz lapidarnym pis-
mem, srozumitelnym kazdému laiku, dovede upoutat pozor-
nost davu“2" O deset let pozd&ji se Fri¢ naplno vénoval
poradani rybaiské vystavy u pfileZitosti Jubilejni vystavy
1891. Dalsim jeho vystavnim podnikem byla vystava pied-
métd, dovezenych z cesty do Ameriky v roce 1899. Nesmi-
me také opomenout jeho velké zasluhy na usporadani a
vystaveni sbirek ve staré¢ i nové budové Muzea. Mlizeme
tedy sméle prohlasit, ze Fri¢ se béhem svého Zzivota stal
odbornikem v oboru teorie muzejnictvi, coz mnohokrat
stvrdil i v praxi.?®

Od 70. let 19. stoleti psal Fri¢ o nutnosti a potfebé zii-
zovani mistnich muzei, ktera by shromazd’ovala ptirodniny
ze svého nejblizsiho okoli a spolu s pfedméty historickymi
také etnograficky material.>? Jeho ptanim bylo, aby byla
mistni muzea umisténa v samostatnych budovach, slouzi-
cich pouze muzejnim, piipadné jesté vystavnim uceltim.
V druhé poloviné 19. stoleti byla tato regionalni muzea hoj-
n¢ zakladana, ale nikdy nebyla pro tyto ucely postavena
budova samostatna. Nezbylo tedy nic jiného nez pfistoupit
od slov k ¢indm.

Své sedmdesaté prvni narozeniny oslavil profesor Fri¢
(*30. 7. 1832) se svou manzelkou Marii opét na léceni
v Bélohradé. V té dob¢ jiz neucil na université, odesel na
odpocinek a mél dostatek ¢asu vénovat se svému vytcené-

mu cili — vzorovému muzeu. Prvni kresba s navrhem budo-
vy nového muzea nese datum 31. 7. 1903, vznikla tedy den
po jeho narozeninach, a podle rukopisu kresby se zda, ze
jejim autorem byl sam Fri¢ (obr.1a,b).3® O mésic pozdgji
bylo sestaveno Ctyiclenné komité — tvofili jej prof. dr. Anto-
nin Fri¢ a tfi vyznamni obcané Bélohradu: obchodnik Jind-
fich Pizl, starosta a hoteliér Vaclav Vlach a feditel méstan-
ské skoly Alois Hoch — které tiSt€énym provolanim oznami-
lo umysl postavit muzeum na pozemku ¢. 98/3 v Raisovych
Sadech. Parcelu bezplatné poskytlo mistni obecni zastupi-
telstvo, od kterého se o¢ekavalo, Zze budovu pfevezme po
zaplaceni vSech nakladi do své spravy. Plany k postaveni
muzea kreslil prazsky architekt a stavitel, Frictv zet’, inZe-
nyr Otto Tille.3! Vykres je datovan 17. fijna 1903, proveden
je na priisvitném papife, neni signovan.3?> Rozpocet a stav-
bu vedl mistni stavitel Jan Poli¢ansky, dale se na stavbé
podileli mistni femeslnici — natéraé Cefovsky, zame&nik
F. Cip a sklenaf Ralis. Podle Fri¢ova piani byla Tillem navr-
zena jednopatrova budova bez oken v obvodovych zdech,
osvétleni zajistovalo svétlo z Sesti stropnich oken, kterd
byla pfi pozdé&jsi piestavbé nesmyslné zruSena. Pravé na
osvétleni shora kladl Fri¢ velky duraz. Vyhodou stavby
byla tak vznikla vystavni plocha 65 m? (vnitini ptdorys
muzea Cinil pouze 6,5 x 9,5 m — obr. 2). Budova byla pod-
sklepena mistnosti, ur€enou pro hrubé prace a uskladnéni
naradi. Vstup do budovy umoziiovalo dvouramenné tocité
schodisté, zdobené sloupy. Na ¢tyfech z nich byly umistény
kovové kvétiny — agave, vytvorené prazskym klempifem
Kusym.

Stavét se zacalo uz 20. fijna a to dokonce bez stavebni-
ho povoleni. O to pozadal osobné sam Fri¢ az dne 7. listo-
padu a dostal je hned po péti dnech, podepsan je na ném sta-
rosta Vlach.33 Tenty Vlach, ktery postavil v ldznich jeden
z prvnich lazenskych hoteld, ve kterém Fri¢ pravidelné byd-
lel a kde mél zfizenu dokonce svou pracovnu (obr. 3). Proto
bylo Fri¢ovi stavebni povoleni adresovano na adresu pfimo
do Bélohradu, kde pravdépodobné setrval, aby dohlédl na
celou stavbu, za kterou nesl nejen odbornou, ale ted’ také
pravni odpovédnost.

Dne 22. fijna 1903 informoval sdm Fri¢ prostfednictvim
kratkého ¢lanku v Narodnich listech o zahajeni stavby
Bélohradského muzea a nezapomnél jmenovité podékovat
prvnim darcim a pfispévatelim. Kromé penéz, které do-

25 Vice o okolnostech vzniku primyslového muzea a vystavach, které jeho vzniku predchézely, uvadi ve svém &lanku Milena SECKA, Néprstkovo muzeum
asijskych, africkych a americkych kultur slavi 140. vyroci svého zalozeni. In: Muzeum 51, €. 1, 2013, s. 17-29.

26 Antonin FRIC, Popis vystavy na streleckém ostrové, Praha 1863.

27 Takto se o Fricovi vyjadiil spoluporadatel vystavy J. Kafka. Josef KAFKA, Z vystav a musei. In: Antonin Fri¢, vzpominky k 70. narozeninam, Praha 1902.

28 Clanky a prednasky Antonina Frige o zfizovani muzejnich sbirek & o zasadach jejich usporadani vysly pod témito ndzvy: Antonin FRIC, Néavrh k ziizeni
prirodnického Musea, CCM, rog. 39, sv. IV, 1865, s. 317-330. TYZ, Geologické museum v Praze, Vesmir, ro¢. V., 1876, s. 270. TYZ, O otdzce musejni,
Zpravy spolku architektii a inzenyra v kralovstvi eském. Sesit 1, 1884. Vyslo také ve Vesmir, ro&. XIII, 1884, s. 242-244. TYZ, Zdsady ziizeni shirek
prirodnickych v novém museu v Praze, Vesmir, ro. XVIL, 1888, s. 91, 111, 126. (Vyslo téZ némecky pod nazvem Principien der Organisation der
naturhistorischen Abtheilung des neuen Museum zu Prag. Vortraggehalten in der Jahresversammlung der Museumsgesellschaft am 22. Janner 1888.).

29 Antonin FRIC, O zakladani mistnich musei ve vétsich méstech Ceskych, Vesmir, roc. 111, 1874, s. 32-34. TYZ, O mistnich musejich, Vesmir, ro¢. XI., 1881,
s.39. TYZ, O mistnich museich a Skolnich sbirkach, Narodni listy 1906, otisténo té v publikaci Déjiny mistniho musea v Léznich Bélohradé, Praha 1906.
TYZ, O mistnich museich v Cechdach, Ziva, roénik XXI, &. 2, 1911. (t6Z v ndméing).

30 Archiv Nérodniho muzea (dadle ANM), fond Antonin Fri¢, Pamétni kniha (dale PK) ¢. 4, fol. 23.

31 Otto (n€kdy Otton) Tille, (25. 1. 1863 — 24. 10. 1941) architekt a pedagog, se ozenil s Fricovou dcerou Marii dne 6. kvétna 1895. ANM, fond A. Fri¢,
PK 5, fol. 87. Jako stavitel pusobil v Praze, kde realizoval n¢kolik obytnych domi na Starém a Novém Mésté a na Malé Strané. Muzeum v Bé€lohrad¢ je
jeho jedinou znamou mimoprazskou stavbou. Encyklopedie architektii, stavitelii, zednikii a kamenikii v Cechdch, ed. Pavel VLCEK, Praha 2004, s. 663.

32 Méstsky ufad Lazné Bélohrad, stavebni ufad, stavebni dokumentace k €. p. 191 — Fricovo muzeum. Do slozky stavebniho utadu se dostal az v roce 1953,
poznamka v dolni ¢asti vykresu odkazuje na pozistalost starosty Vaclava Bekra (ve funkci 1921-1927).

33 Meéstsky tifad Lazné Bélohrad, stavebni ufad, stavebni dokumentace k €. p. 191 — Fricovo muzeum, €. j. 769 ze dne 12. 11 1903.
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chéazely na zadklad¢ vyhlasené financni sbirky, dorazil na
stavbu i stavebni material, ktery vénovali mistni podnikate-
1€ (cihly, kamen a kamenny portal). Ti, kteti mohli, pajcili
na stavbu povozy a naradi. Spéchalo se, aby do zimy byla
stavba pod stiechou. Ze se véc podafila, dosvédeuje foto-
grafie z listopadu 1903.3* Zimu pieckala rozestavéna budo-
va v potadku, jak neopomnél Fri€ na jate nasledujiciho roku
opét prostiednictvim tisku informovat.33 Mezitim se praco-
valo i na vnitfnim zafizeni. Do Bélohradu dorazila z Prahy
vystavni skiin, zhotovend podle Fri¢ova navrhu. Podle
tohoto zaslaného vzoru vyrobili mistni truhlafi vSech zby-
vajicich 13 kusti.(obr. 4) Reditel $koly Hoch pracoval celou
zimu pod FriCovym vedenim na velké geologické mapé
Bélohradu a okoli. Jeji rozméry Cinily uctyhodnych 4 x 2.25 m,
kreslena byla olejem na platno. Pfi svém dalS$im letnim
lécebném pobytu usporadal Fri¢ v jesté nedohotovené
budové prvni vefejnou piednasku, konala se dne 8. srpna
1904 v pét hodin odpoledne.3¢ Ve své fe¢i Fri¢ opét apelo-
val na pfitomné zastupce meésta, aby muzeum slouzilo
pouze sbirkdm mistnim a nikdo se nerozpakoval odmitnout
véci cizokrajné. Po prednasce osobné provedl hosty po
budové muzea a nadSen¢ predvadél, co jesté zbyva doplnit.
Zatizeni muzea bylo celé ve Fricové rezii. Celni sténé vévo-
dila Hochova velka geologicka mapa, pfimo pod mapou byl
samotnym Fri¢em znazornén prifez Cechami, sméfujici od
Ji¢ina k upati Krkonos a dale vzorky vSech hornin, na mapé
znazornénych a vétsinou také Fri¢em nasbiranych (obr. 5).
Mistni flora a fauna byla navazné vystavena ve skiinich,
umisténych uprostied mistnosti. Podlozky, tabulky, Gchyty
pro vzorky, v§e bylo vytvoreno podle Fricovych navrht a
prani. Skiiné, vyrobené podle zaslaného vzoru, byly roz-
mistény podél dvou stén. Vpravo pro sbirky archeologické
a etnografické, doplnéné byly ukazkami zdejsiho soucasné-
ho doméciho primyslu a uméni (platenictvi, knoflikaistvi,
kosikarstvi). Vlevo pak pro fadu hornin a zkamenélin z oko-
li, a také pro sbirku nerostti, ke které pozd¢ji pribyly drahoka-
my a polodrahokamy, darované odbornou skolou v Turnove.

Ohledné exponatl predpokladal Fri¢, ze budou nejprve
pouzity exemplafe jiz shromazdéné, které budou pribézné
dopliiovany z privatnich sbirek mistniho obyvatelstva, az
bude budova oteviena a vzbudi patficny zajem. Sam Fri¢
vénoval muzeu mnoho piirodnin, jak je patrné z muzejni
prirGstkové knihy.37 Dokonce se musel branit naideni, ze

bez souhlasu Spravniho vyboru Muzea kralovstvi Ceského
daroval do Bé€lohradského muzea sbirkové predméty. Fri¢
svij dar obh4jil konstatovanim, Ze pro prazské muzeum zis-
kal vyménou za duplikaty cenné permské a kiidové zkame-
néliny, k ¢emuz je jako spravce sbirek opravnén.3®
Muzeum bylo slavnostné otevieno a odevzdano vetej-
nosti dne 12. zaii 1904 — tedy za necely rok od zahdjeni
stavby. Vlaly prapory v narodnich barvach, obecenstvo pfi-
§lo v krojich, nechybéli sokolové, hrala hudba, pél sbor a
zaznély proslovy (Fri¢, Vlach, Hoch a hejtman dr. Jaroslav
Pecka). Nechybély ani zdravice a blahopiejné telegramy.
Clanek o otevieni muzea pfinesly Narodni listy 17. 9. 1904
(obr. 6). Z nové muzejni budovy se velice zahy, také diky
Fricové propagaci, stal vzor pro vSechna ostatni zemska
meésta a mésteCka, ktera se rozhodla mésto Bélohrad nasle-
dovat. Mezi prvnimi byla Chocen a Skute¢.3* Fricovi se
podaftilo na prikladu Bélohradského muzea dokazat, ze 1ze
tuto akci provést i s velmi nizkym rozpoctem, ovSem za
predpokladu, ze obec poskytne vhodny pozemek a hlavné
se podafi v mistnim obyvatelstvu probudit viely zajem
o véc.*0 Podle zvefejnénych udaji ¢inil rozpodet na stavbu
5 000 K, na uspotadani a zafizeni bylo urceno 3 000 K.
Finan¢ni sbirka na stavbu pokracovala pomalu, a tak bylo
v roce 1905 pristoupeno k vyhlaseni vyherni loterie spoje-
né s vystavou, do které byly zafazeny obrazy a plastiky
vyznamnych umélct.*! Komité vystavy odevzdalo po jejim
skoncéeni vysoky vynos 1 200 korun, dalsi vyznamné pfis-
pevky prinesla uspotfadana ochotnicka predstaveni a lazen-
sky orchestr. Ke zfizeni muzea pomohly také Friem vyza-
dané a nasledné¢ c. k. ministerstvem kultu a vyucovani
poskytnuté statni subvence. Po urovnani vsech finan¢nich po-
meérd, tedy bez dluhd, preslo po sedmi letech celé muzeum
pod spravu obce a stalo se jejim majetkem s diirazem na okol-
nost, ze sbirky v muzeu vystavené patii jednoznacné verej-
nosti. Ta se také ve velké mife podilela na jejich sestaveni.
Spravcem muzea byl po jeho otevieni ustanoven feditel
mestanské skoly Alois Hoch, ktery se nejen staral o svére-
né sbirky, ale také je peclivé a svédomité rozsifoval, pora-
dal pfednasky a vystavy a pecoval o knihovnu, ktera byla
tehdy v prostorach muzea umisténa. Sbirky se velice rychle
rozrustaly, proto bylo v roce 1924 pfistoupeno k rozsiteni
muzea. Plany vypracoval opét architekt Tille, stavby se ujal
stavitel Josef Janecek a firma HisSman. Ke stavajici budové

34 Antonin FRIC: Déjiny mistniho musea v Laznich Bélohradé, Praha 1906, s. 6 — foto J. Pizl.

35 ANM, PK 4, fol 23 a fol. 28, zprva ze dne 28. 5. 1904, nizev listu neuveden.

36 pozvéanka je uloZzena v ANM, PK 4, fol. 27. Text ptednasky byl vydan pod nazvem Predndska o vyznamu musea v Bélohradé, Vesmir, ro¢. XXXIII,
s. 258, 1904.

37 Pririistkova kniha ¢. 1 Fridova muzea je vazana v tuhych deskach a ulozena v archivu FriCova muzea, ktery spravuje Méstské kulturni stfedisko. Neni
opatfena zadnym napisem, zacina piimo rokem 1904. V muzeu byla v roce 1975 zaloZena jesté jedna kniha, v souasné dob¢ se opét zapisuje do knihy
z roku 1904.

38 ANM, fond RNM, i. & 1330 a 1. & 1360.

39 ANM, fond A. Fri¢, PK 4, fol. 30, Pt. obéanstvu okresu skutecského! Provolani komitétu budouciho skutegského muzea z roku 1909. Tamtéz na fol. 36
je maly nacrtek budouci muzejni budovy s Friovou poznamkou ,, ndcrtek Ottona k museu v Chocni, 1910, Jak mélo vlastné takové muzeum vypadat
a jaky mél byt jeho obsah a tedy i smysl jeho fungovéni, popsal Fri¢ ve svém &lanku O mistnich museich v Cechdch, ktery vysel v roce 1911 v Zivé,
roénik XXI, &. 2. Clanek byl vydavan také jako jednostrankovy propagaéni letak.

40 A7 do konce svého Zivota propagoval Fri¢ toto muzeum pomoci riznych &lankd a publikaci. Antonin FRIC,0 mistnim museu v ldznich bélohradskych
u Jicina, Vesmir, ro¢. XXXIII, s. 159, 1904. TYZ, The new local Museum in Bad Bielohrad near Jitschin, Bohemia, Museum Journal for J uny 1905. TYZ,
Uvodni sbirka geologickd v museu Bélohradském, Vesmir, ro&. XXXIV, str. 256, 1905. TYZ, Strucny popis musea v Bélohradé, Vesmir, ro¢. XXXIV,
str. 52, 1905. TYZ, Vnitini zarizeni musea Bélohradského, Vesmir, ro&. XXXIV, s. 147, 1905. TYZ, Déjiny mistniho musea v Laznich Bélohradé, Praha
1906, (téz v némecké a anglické verzi).

41 MKS Bélohrad — archiv Fri¢ova muzea , i. &. 111, Katalog umélecké vystavy v laznich Bélohradé 23. 7.—19. 8. 1905. Los z této vystavy je uloZzen v ANM,
fond A. Fri¢, PK ¢. 4, fol. 26.
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byla pfistavéna dveé kridla s vrchnim osvétlenim. (obr. 7)
Jedna mistnost byla ur¢ena pro vystavovani sbirek, druha
meéla slouzit jako depozitaf a pracovna. Narist sbirek byl
vSak tak obrovsky, ze se jesté pred valkou zacalo uvazovat
o dal$im rozsifeni muzea a jeho adaptaci. Planovana byla
pfistavba pracovny pro spravce muzea, vystavni sin¢ a skla-
disté. Valka tyto plany ptekazila a muzeum bylo dokonce
na Cas uzavieno. V roce 1945 pozadal Muzejni spolek
v Léznich Bé¢lohrad o postoupeni ¢asti budovy zabraného
zamku rodiny Merveldti, ale pozadované mistnosti v pfize-
mi a v prvnim patfe pro muzeum nedostal.*?> Nakonec se od
vSech planti piestavby ¢i st¢hovani upustilo a muzeum za-
stalo v ptivodni budové. Tady bylo v provozu az do 70. let
minulého stoleti jako pobocka okresniho muzea v Nové
Pace. V muzeu probéhly nekteré stavebni Gpravy, pii kte-
rych byly vyménény vnitini dvefe za hlinikové a zaroven
byla odstranéna stropni okna, zajist'ujici vrchni denni osvét-
leni hlavni mistnosti, to osvétleni, na kterém si Fri¢ tolik
zakladal. Poté bylo Fricovo muzeum na dlouhd 1éta jako
nepotiebné uzavieno, sbirky byly ¢astecné rozkradeny, Cas-
tecné rozvezeny do okolnich muzei. K jeho rekonstrukci a
znovuotevieni se pfikrocilo az v roce 1994, do muzea se
vratily i n€které pivodni sbirky, bohuzel ne vSechny. U né-
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kterych exponatl se jesté zachovaly pivodni popisné tabul-
ky, které pfipominaji Fricovu pfitomnost. Také nékolik
sklenénych valcti s preparaty ma stale jesté¢ nalepku z ob-
chodu Viclava Frice v Praze. Hochova velkd geologicka
mapa byla zrestaurovana, ale na doplnéni ukézek hornin,
které pod ni byly pivodné vystaveny, jiz nedoslo. Muzeum
je dnes (rok 2013) otevieno vetejnosti v sezon¢ kvéten —
zafi a to pouze na sedm hodin v tydnu.

Za velky a obétavy pfinos ke zvelebeni lazeniského més-
ta se stal profesor dr. Antonin Fri¢ v roce 1912 jeho ¢estnym
obcanem. Zemiel brzy poté, 15. listopadu 1913. Po jeho
smrti bylo muzeum pfejmenovano na Fricovo a jeho nazev
je dodnes Cestné umistén na pruceli budovy. (obr. 8) Frico-
vo muzeum nenese pouze jeho jméno, ono bylo opravdu
»Fricovo*, dalo by se s nadsazkou fici, Ze bylo jeho tfetim
ditétem. Je potieba zdiiraznit, ze FriCovi se podafilo vybu-
dovat toto vzorové méstské muzeum za velkého zajmu jeho
bezprostredniho okoli. Mezi prispévateli na stavbu najdeme
vSechny ¢leny rozvétvené rodiny Fricl, ptibuzné ze strany
jeho manzelky, tedy Pernert z Tynce nad Labem, jeho kole-
gy z prazského Muzea, kolegy profesory, ale i asistenty a
studenty, nebo prazské knihkupce a nakladatele. Bez nich a
jejich penéznich prispévkl by Fri¢ tak snadno neuspél.

il

Text-fig. 1a. Fri¢’s first sketch of the new building and its internal layout. (ANM, fund A. Fri¢, PK 4, fol. 23). / Prvni Fricovy nakresy
budovy muzea a jeho vnitiniho usporadani. (ANM, fond A. Fri¢, PK 4, fol. 23).

42 ANM, fond Svaz ¢eskych muzei, Lazné Bélohrad — korespondence 1941-1947.
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Text-fig. 1b. Fri¢’s design for internal layout (Antonin FRIC:
Déjiny mistniho musea v Ldznich Bélohradé, p. 21). / Fricav
ndvrh vnitfniho uspofddani (Antonin FRIC: Déjiny mistniho
musea v Ldaznich Bélohradé, s. 21).

> Text-fig. 3. Photograph of Fri¢’s worktable; his office was
probably in the Vlach hotel (ANM, fund A. Fri¢, PK 4,
fol. 29). / Fotografie Fricova pracovniho stolu, pracovnu mél se
vs§i pravdépodobnosti v hotelu Vlach (ANM, fond A. Fri¢,
PK 4, fol. 29).

HH ¢
HTe
HH .

1

¥

itubnaimrbunie sty 3 pondabkenis biye: anoy, Vilkoe. Bena, vl ! -
il Bt bes B AT S5, : Vi e ol 3 { i

e S 315 x L ,J. = —_— — aid

Text-fig. 2. Museum plan from 1903 - author Otto Tille. (City council Lazné Bélohrad, construction board, construction

documentation, parcel no. 191). / Plan muzea z roku 1903 — autor Otto Tille. (Méstsky trad Lazné Bélohrad, stavebni arad, staveb-
ni dokumentace k ¢. p. 191).
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Text-fig.4. Design for museum display case (Antonin FRIC: Déjiny mist-
niho musea v Laznich Bélohradé, p. 7). / Navrhy skiiné pro muzeum
(Antonin FRIC: Déjiny mistniho musea v Laznich Bélohradé, s. 7).

» Text-fig. 5. Fri¢ during his work on the staircase of '"his'' museum in
Bélohrad (ANM, fund A. Fri¢, PK 4, fol. 13). / Fri¢ sedic pri praci na
schodisti ,,svého* muzea v Bélohradé (ANM, fond A. Fri¢, PK 4, fol. 13).

Text-fig. 6. Finished museum building cca. 1905 (ANM, fund A. Fri¢, PK 4, fol. 29). / Budova hotového muzea asi 1905 (ANM,

fond A. Fri¢, PK 4, fol. 29).
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Text-fig. 7. Plan for expansion of museum from 1924. (City council Lazné Bélohrad, construction board, construction documenta-
tion, parcel no. 191.). / Plan pristavby muzea z roku 1924. (Méstsky urad Lazné Bélohrad, stavebni trad, stavebni dokumentace
k & p. 191.).

Text-fig. 8. Museum summer of 2013. (photo by author). / Muzeum v 1été roku 2013. (foto autorka).
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Abstract. Fricia nobilis VELENOVSKY from the Bild Hora Formation (Turonian) of the Bohemian Cretaceous Basin is reinterpreted as an
ovuliferous cone of a conifer from the family Cupressaceae. A number of arguments are presented to show that its presumed cycadalean
affinity can be ruled out. The most important argument is the presence of seeds in the cone. The seeds of Seletya type with a campylotropous

locule found in situ argue for the systematic position of Fricia within the Cupressaceae s. l. The differences between the genera Fricia and
other conifers, particularly Geinitzia are discussed. The diagnosis of Fricia is emended and a lectotype and an epitype are selected.
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Introduction

The genus Fricia was erected by Velenovsky (1885) to
celebrate Professor Antonin Fri¢, one of the most influential
people in the National Museum in the late 19" and early
20t century. The fossil was described by Velenovsky
(1885) as a male cone of a cycad. This interpretation by
Velenovsky (1885) was frequently accepted (Berry 1916,
Domin 1938), although sometimes with hesitation (Seward
1917, Némejc 1968). Although, the morphology of Fricia
does resemble male cones of some recent cycad genera as
Zamia, the typical Mesozoic genus Androstrobus SCHIMPER
1870 is quite dissimilar to Fricia. Velenovsky (1885)
associated Fricia with the Cenomanian cycad foliage
Nilssonia bohemica (Velenovsky 1885, J. Kvaéek and
Knobloch 1997), however his association was not
supported by any real characters.

A detailed study of the Fricia material, particularly the
specimen from Praha — Prosek, which was for a long time
inaccessible for study, shed new light on the nature of the
genus Fricia. The discovery of seeds in situ' in that
specimen clearly argued for a definite rejection of the
interpretation of Fricia as a cycad pollen cone.

Material and Methods

Material

Six specimens of Fricia ovuliferous cones are housed in
the old Museum collection. The specimens are preserved as
partly limonitized casts. They come from the Bilda Hora

Formation, which was formed from classical sandy
marlstones (opuka in Czech). This type of rock has been
excavated since medieval times as an important building
stone building for the City of Prague. The Bila Hora
Formation as defined by Cech et al. (1980) is formed by
shallow-water marine marlstones. A high percentage of
sponge spicules is characteristic for most of the Bild Hora
Formation sediments. The marine fauna is characterised by
Inoceramus labiatus (SCHLOTHEM), 1. hercynicus PETRASCHEK,
1. inaequivalis SCHLUTER, 1. cuvieri SOWERBY, Mammites
nodosoides (SCHLOTHEIM), Lewesiceras peramplum
(MANTELL) etc. (Cech et al. 1980).

In the 19" century numerous quarries on the slopes
between the village of Bilda Hora and Strahov Gate in
Prague city town wall were exploited for the sandy
marlstones for use as building stone. All of them are now
closed being replaced by large Strahov stadiums and also
housing developments as a part of the expanding city.
Fossils were quite rare in the quarries as mentioned by
Fri¢ (1878, 1879). In all these quarries however, the stone
was excavated and thus the hand mined fossils were
collected by quarry miners or local people. A. Fri¢ often
went there and a regular base bought fossils from these
people. This is the way most of the fossils were
accumulated. In the Museum collection they are generally
labeled as Bila Hora, but due to amateur sampling usually
nothing was known about their precise location within the
Bila Hora Formation. This is also the case with Fricia
nobilis.

1 Revision of the National Museum's Turonian fossil plants began with a complete rearrangement of the Mesozoic and Cenozoic collections. This was
motivated by the transfer of the entire palacontological collection from the old building to new depositories in Praha — Horni Pocernice. This largely

happened between 2007-2011.
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Some profiles in the Bilda Hora area are however still
accessible e.g. near to the Landronka farm house sediments
of the Bila Hora Formation crop out at a height of about
5 m. The closest working quarry in the area nowadays is
located in Pfedni Kopanina. The profile there was
designated as a neostratotype of the Bilda Hora Formation
(Cech et al. 1980).

seeds in ovuliferous cones was a major argument used by
Kunzmann (1999) when establishing the family Geinitziaceae.
However, the Geinitziaceae is in need of revision and
should be reconsidered with respect to more recentstudies
based on molecular data (Gadek et al. 2000, Kusumi et al.
2000, Farjon 2005) in which the Taxodiaceae and Cupressaceae
were united in the Cupressaceae (s.l.). The Geinitziaceae

In the 19 and early 20t century quarries mining sans
marlstones from the Bilda Hora Formation were also act
in north east of Prague in Prosek (Prosik). The stone v
mined in an area between streets Na Prosecké vyhlidce,
Vyhlidce, Na Pokraji and Na Prosecké cest¢ (now Litomérick
Fossils were even rarer there, but the best presery
specimen of Fricia was found in that area..

Methods

are not preserved

can_ta_dictinpyjjshed from other Cupressaceae by the
racters: seed morphology (campylotropous/
arrangement of vascular bundles and resin
ne scale complex (Kunzmann 1999). From
ew Geinitziaceae are a distinguishable group
bst likely within Cupressaceae s.l., its status
e thetopic of a forthcoming publication.

hilar ovuliferous cone Cupressospermum MAL,
ricia in the lower number of seeds born in a

The specimens were photographed under low angle
incident light using a Canon EOS 6D camera with a Canon
100 macro lens. The material was studied and photographed
under Olympus SZX 12 binocular microscope equipped
with an Olympus DP72 digital camera. Detailed photographs
were taken by digital microscope Keyence VHX-2000.
Photographs were processed and the plate assembled using
Adobe Photoshop 7.01.

Systematic palaeontology

Order: Pinales
Family: Cupressaceae

Genus: Fricia VELENOVSKY 1885

Type: Fricia nobilis VELENOVSKY 1885 p. 8, pl. 3,
figs 1-3, 6, 11

Emended diagnosis. Isolated ovoid ovuliferous
cones, cone scales helically arranged, massive, cylindrical
with centrally placed vascular bundle and polygonal
smooth fasete (escuatcheon). Each cone scale bearing seeds
of Seletya type in irregular rows.

Discussion. Fricia VELENOVSKY is defined as an
ovuliferous cone with unknown foliage. In that way it
differs from the genus Geinitzia ENDLICHER 1847 which is
based on sterile foliage. The genus Geinitzia was previously
understood in two ways, either as a form genus based on
sterile foliage (Harris 1979) or a natural genus based on
foliage and ovuliferous cone (as emended by Kunzmann
1999). Because the conservation of Geinitzia as a natural
genus with the new type (G. formosa) was not successful
(Zijkstra et al. 2010, Herendeen 2011), Geinitzia is in this
paper understood as a morphogenus based on its type G.
reichenbachii and which has as the holotype a sterile twig
(Kunzmann 2010). However, differences exist between
ovuliferous cones of Fricia nobilis and Geintzia formosa in
the morphological characters. The ovuliferous cones of
Fricia nobilis differ from those of Geinitzia formosa in
having a more conical and massive cone axis, and cone
scales bearing more seeds, in at least two irregular rows.
Fricia has flat cone scale fasetes (escuatcheons) while
Geinitzia formosa has ornamented fasetes. Both cones however
contain Seletya type seeds. The occurrence of Seletya type
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zigzag row and particularly in having seed morphology more
similar to Kozykorpeshia than Seletya (Kunzmann 1999).

From other cupressoid ovuliferous cones e.g.
Cunninghamites lignitum (Bosma et al 2012) Fricia differs
in the type of seed (Seletya) and in shape of the cone scale.
Fricia has very conical massive cone scales whereas
Cunninghamites has more flat peltate cone scales. In the
shape of its cone scales, Fricia resembles the recent genus
Cupressus, however Fricia does not exhibit a decussate
arrangement of cone scales. The genus Conago MILLER et
Hickey 2010 (type Conago tonsifera MILLER et HICKEY
2010 from the Early Cretaceous Wintrop Formation in
Washington) is presented as a morphogenus of cones of
unknown systematic affinity. Fricia differs from Conago in
having a clear systematic position. In morphology it
particularly differs in having Seletya type seed and massive
conical ovuliferous cone scales.

Fricia also differs from cycadoid male cones of
Androstrobus SCHIMPER 1870 in the absence of pollen sacs
and from the ovuliferous cones Microzamia CORDA in
REUss (see Kvacek 1997), it differs in the high number of
curved seeds per cone scale.

Fricia nobilis VELENOVSKY
Pl 1, figs 1-6, P1. 2, figs 1-4

1885 Fricia nobilis VELENOVSKY, p. 8, pl. 3, figs 1-3, 6, 11
1917 Fricia nobilis VELENOVSKY, Seward, p. 505

1938 Fricia nobilis VELENOVSKY, Domin, p. 117

1968 Fricia nobilis VELENOVSKY, Némejc, p. 253, 256, pl. 29

Lectotype: NMP F 340 designated here, pl. 1,
figs 1, 4, 6.

Epitype: NMPF 1444, designated here, pl. 1, figs 2, 5.

Type locality: Prague City, Bila Hora district.

Type horizon: Bila Hora Formation, Turonian,
Late Cretaceous.

Occurrence: Praha — Bila Hora, Praha — Prosek,
Nové Straseci.

Material: NMPF 338, F 339, F 3735 — F 3738.

Emended diagnosis. Isolated ovoid ovuliferous
cones, cone scales helically arranged on robust main axis.
Each cone scale massive, cylindrical having polygonal,
usually hexagonal smooth fasetes (escuatcheons). Seeds
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curved, Seletya type, numerous, arranged irregularly in two
or more irregular rows on she surface of the whole cone
scale cylinder.

Description. The lectotype F 340 exhibits ovoid
ovuliferous cone 68 x 32 mm. Its axis is 0.9-1.1 mm broad
bearing about 60 helically arranged cone scales (pl. 1, fig.
1). The massive axis shows helically arranged circular scars
from detached cones-scales showing centrally located
limonitized vascular bundle. Each massive cylindrical
ovuliferous cone scale is 11-14 mm long and about 3-5 mm
broad. It is narrow at the base (4 mm in diameter), widening
towards the apex (12-14 mm in diameter). The facete
(escuatcheon) is difficult to observe, because it is usually
tightly embedded in the sediment. In one place it had been
previously remooved by Velenovsky. It shows a smooth
hexagonal facete (escuatcheon) (pl. 1, fig. 4). The inner
surface of the cone scale shows a number of small pits which
are arranged in irregular rows (pl. 1, figs 1, 4). Two seeds in
situ with limonitized integuments are filled with sediment
(pl. 1, fig. 6). The seeds are ovoid (2-3 x 3-3.5 mm).
Terminally they show fragmentary micropyle. More details
are not preserved. The epitype F 1444 as the best preserved
specimen (pl. 1, fig. 2) shows an ovoid, cylindrical cone
(30 x x 60 mm) and massive axis bearing about 50 cone
scales. The cone scales are relatively small (4 x 10 mm)
bearing number of fragmented curved Seletya type seeds.
The seeds are small 1.5 x 3.5 mm. Although not usually
complete, they show clearly curved campylotrpous locules
(pl. 1, fig. 5). The largest specimen, 93 mm long, shows an
ovuliferous cone (pl. 2, fig. 1) broken longitudinally. Other
ovuliferous cones (e.g. F 3738) are broken obliquely or
perpendicularly showing a helical arrangement of ovuliferous
cone scales (pl. 1, fig. 3, pl. 2, figs 3, 4). The figured
specimen F 3738 (pl. 1, fig. fig. 3) from Nové Straseci
displays cone scales which are very narrow basally (3 mm in
diameter) and broad apically (15 mm in diameter).

Discussion. Fricia nobilis was described by
Velenovsky (1885) as a cycad male cone. This assumption
was based on an interpretation of pits on the cone scales as
scars left after detachement of sporangia. This fact and the
weakness of the argument were already questioned by
Seward (1917). Having a very well preserved specimen
available, designated here as an epitype (F 1444) which
shows fragments of seeds it is clear that Fricia nobilis is not
a cycad cone. The epitype shows (pl. 1, fig. 5) Seletya type
seeds with campylotropous locules in some place which have
nothing in common with the pollen sacs of the Cycadaceae.
Also Fricia nobilis cone scales internal anatomy includes in
particular a vascular bundle which corresponds with
coniferous cone scales of Geinitzia formosa HEER
(Kunzmann 1999). Additionally, the ovuliferous cones Fricia
nobilis co-occur with sterile twigs of Geintzia reichenbachii.

The genus Seletya (with its type S. krystofovichii) was
designed by Dorofeev (1979) for seeds with a campylotropous
locule. A new name Geinitzia krystofovichii (DOROFEEV)
KNoBLOCH and MAT was introduced by Knobloch and Mai
(1986) who recorded such seeds in the Santonian of
Quedlinburg. The seeds were also described by Kunzmann
and Friis (1999) from the Santonian of Asen. Later these
seeds were found in situ by Kunzmann (1999) in

ovuliferous cones of Geinitzia formosa HEER and Geinitzia
schlotheimii KUNZMANN (2003) in the Santonian of
Germany. This type of seed is characteristic for the whole
group of conifers assigned to the Geinitziaceae by
Kunzmann (1999).

Ovuliferous cones of Geinitzia formosa HEER and
Geinitzia schlotheimii KUNZMANN differ from Fricia nobilis
in having seeds arranged in one row per cone scale and in
a number of morphological characters of the cone (see
discussion of the genus). Geinitzia formosa from the
Campanian of Griinbach, decribed by Herman and Kvacek
(2010), shows the same type of cone, however seeds in situ
were not recorded.

As previously mentioned in the discussion of the genus,
Fricia nobilis resembles in overall shape ovuliferous cones
of other Cupressaceae. An covuliferous cone of similar
shape and size is known in Cunninghamites lignitum from
the Bohemian Cenomanian (Kvacek 1999, Bosma et al.
2012). However C. lignitum has peltate cone scales and
only few seeds per cone scale. Fricia nobilis is even less
similar to other ovuliferous cones of Quasisequoia crispa
(VELENOVSKY) J. KVACEK and Ceratostrobus sequoiaphyllus
VELENOVSKY (1885) both from the Bohemian Cenomanian
(Kvacek 1999). Ovuliferous cones of these conifers are
smaller and their surface is covered by the leafy tips of their
elaborated escuatcheons.
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Explanation to the plates

PLATE 1

Fricia nobilis VELENOVSKY, Bila Hora Formation,
Turonian

1. Lectotype showing longitudinally broken ovuliferous
cone with robust axis and helically arranged cone scales,
Praha — Bila Hora, F 340, scale bar 10 mm.

2. Epitype showing longitudinally broken ovuliferous cone
with well preserved seeds, Praha — Prosek, F 1444, scale
bar 10 mm.

3. Transversally broken specimen showing helically
arranged conicaly shaped ovuliferous cone scales, Nové
Straseci, F 3738, scale bar 10 mm.

4. Lectotype, detail of conical ovuliferous cone scale
showing smooth surface of facete (escuatcheon), Praha
— Bila Hora, F 340, scale bar 2 mm.

5. Epitype, detail of seed of Seletya type showing
campylotropous locule, Praha — Prosek, F 1444, scale
bar 0.5 mm.

6. Lectotype, detail of two seeds of Seletya type with
campylotrpous locule, Praha — Bila Hora, F 340, scale
bar 0.5 mm.

PLATE 2

Fricia nobilis VELENOVSKY, Bila Hora Formation,
Turonian, Praha — Bila Hora

1. The largest specimen comming from the type collection,
F xxx, scale bar 10 mm.

2. Apical part of the ovuliferous cone, F xxx, scale bar
10 mm.

3. Detail of ovuliferous cone scale, F xxx, scale bar 10 mm.
4. Transversely broken specimen, F xxx, scale bar 10 mm.
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Abstract. Nine specimens of sabellid and serpulid worms which had been figured by Dr. Antonin Fri¢ in his series of publications on the
strata of the Bohemian Cretaceous Basin and which are kept in the collection of the National Museum in Prague are re-described, re-figured,
re-determined and discussed in detail. The specimens belong to seven species: Glomerula serpentina (GOLDFUSS), Glomerula plexus (J. DE
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Introduction

Dr. Antonin Fri¢, his life, scientific career and
stratigraphical scheme for the Cretaceous of the
Bohemian Cretaceous Basin

Antonin Fri¢ was born in Prague on 30 July 1832 as the
second son of Dr. Josef Fri¢, a lawyer and politician who
played an important role in Czech public life, parliament
and Prague municipal council. His house was a centre of
patriotic life. Perhaps the fact that Dr. J. Fri¢ had held the
position of treasurer for the Society of the Czech Patriotic
Museum (today the National Museum) and Matice Ceska
since 1842 and continued to do so for many years was the
reason why the young Antonin came into contact with the
Czech Patriotic Museum at an early age. In 1848 Antonin
Fri¢ became a volunteer at the museum and helped the
custodian Maxmillian Dormitzer in structuring the
collections. In his early twenties he became the unpaid
assistant of Dormitzer and worked in the museum’s
zoological collections .

Following his father’s profession, young Antonin began to
study law at the Prague University. However, his passion for
nature and the natural sciences was greater. In 1854 he started
medical school which at that time was the best route for studying
natural sciences. He became a qualified doctor in 1860.

When Dormitzer died prematurely, Fri¢ became his
Successor.

Fri¢ was primarily a zoologist. First he worked on birds,
and began publishing the unique detailed book, “Birds of
Europe”, which includes 708 beautiful colour plates of all
the bird species of Europe. In 1872 he completed a
publication about the birds of Bohemia. Later Fri¢’s main
interest shifted to Czech fish. In 1863 he qualified at the
medical faculty of Prague University in comparative
anatomy and physiology, and the following year also at the
Technical University for zoology. In 1871 the Prague
University appointed him associate professor of zoology
teaching in Czech language, and in 1881 the Czech
University appointed him ordinary professor.

In 1864, the Society of the Czech Patriotic Museum
together with the Patriotic economical society founded the
“Committee for natural science research of Bohemia”
(“Komitét pro ptirodovédecky vyzkum Cech”), under the
leadership of Karel Kofistka and Jan Krej¢i. Dr. Antonin
Fri¢ was among the founder members of the Committee
and, at times, he was the secretary of the president, Karel
Kofistka. Then his attention turned to the extinct fauna of
the Czech geological formations and thus to geology.
Together with Dr. Jan Krej¢i he began studying the Czech
Cretaceous formation. By 1869 Krejéi had already
published his new stratigraphical scheme for subdividing
the Cretaceous sediments of the Bohemian Cretaceous
Basin (BCB) into eight stratigraphical units (“Schichten”)
which were named after localities. In the same year Fri¢
started publishing his much more detailed descriptions of
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the geology and palacontology of Krejci’s “Schichten”, one
unit after the other. The paper by Krej¢i (1869) and the eight
volumes published by Fri¢ (1869-1911); the seventh
volume (1901) with Edwin Bayer named as a co-author)
together formed a series of publications entitled “Studien
im Gebiete der Bohmischen Kreideformation”. Thus, Krej¢i
and Fri¢ together, although in separate papers in the same
series and the same journal, founded, established and spread
their stratigraphical scheme. From a geologist’s point of
view, this series may be considered as Fri¢’s main work. Each
volume was first published in German and in Czech,
differing in pagination and, in part, in the year of publication.
In the present paper, we refer to the year and pagination of the
German versions only. In the Czech as well as in the German
versions of the eight volumes, Fri¢’s name is given in its
Czech spelling, although elsewhere his publications are cited
with his name in the German spelling, “Fritsch”.

His other publications include a monograph, published
with the support of the “Committee”, on cephalopods, co-
authored by U. Schlonbach (1872), a later publication on
reptiles and fish (1878), and another about crustaceans with
J. Kafka (1887). Fri¢‘s biggest honour in the field of
paleontology came from his four-volume work, “Fauna der
Gaskohle Kalkstein und der Permformation Bdhmens”
(1879-1901). With the Czech translation of his research Fri¢
practically founded the Czech paleontological school as his
work could then be read in the mother languague of Czech
geologists and interested layman and thus was spread among
the general public. Antonin Fri¢ died on November 15,
1913 in Prague.

Due to radical facies changes within the Cretaceous of
BCB and due to lithological similarities of rock strata of
different geological ages and sparsity of index fossils in
some thick rock units, stratigraphical work on the Cretaceous
of the Czech Republic has always been a difficult task,
progressing only gradually from the publications of Reuss
and Geinitz in the first half of the 19™ century until today.
Krej¢i’s and Fri¢’s scheme was amongst the most important
milestones. The stratigraphic extent of the individual units
was redesigned by many authors. The history of Czech
Cretaceous stratigraphy was summarized by Dvorak (1958).
Cech et al. (1980) introduced a severely revised scheme of
stratigraphical Formations and (a few) Members which
follows the rules of modern lithostratigraphy. Cech (2011)
provided the most recent summary of the stratigraphy and
paleogeography of BCB. It compares the schemes of rock
stratigraphy presented by Fri¢ (1877, 1889, 1893), sequence
stratigraphy by Uli¢ny et al. (2009) and Cech et al’s (1980)
lithostratigraphy, and, moreover, presents chronostratigraphy;
see Cech (2011:19, fig. 2).

Material and methods

All of the nine specimens described by A. Fri¢ were
studied by one of us (T. K.) in the collections of the
National Museum (NM) in Prague. They belong to seven
species, of sabellid and serpulid worm tubes which were
figured by Fri€ in his “Studien im Gebiete der bohmischen
Kreideformation (1869—1911)” which were measured, re-
described and re-photographed. The modern systematical
and taxonomical descriptions of these nine specimens are
the main topic of the present publication. However, in most
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cases Fri¢’s stratigraphical data (“Schichten”) have been
cited by us in its original form. This is because apart from
the type localities of modern lithostratigraphy and a few
other well-known and re-studied localities, it would have
required much fieldwork and literature study to try to
reconstruct the stratigraphical provenience of the specimens
in terms of modern lithostratigraphy, especially in those
cases where outcrops do not exist anymore.

Moreover, Fri¢ had mentioned sabellids and serpulids in
the text or in fossil lists but without a figure or description.
A minor part were citations of earlier data published by
earlier authors, but the major part were specimens either
collected by Fri¢ himself or presented to him by colleagues
or local fossil collectors. In contrast to the sabellid and
serpulid specimens which are figured in Fri¢’s publications
and which were all found by T. K. in the National
Museum’s collection, despite some considerable effort, T.
K. did not manage to find or identify any of the non-figured
but only mentioned specimens in the National Museum. It
seems that they had either been lost, or, in part, may have
not even been removed from the outcrop. Of course, if
neither a specimen nor a figure nor a description exists
anymore, it is not possible to control and revise Fri¢’s genus
and species determinations. However, all the specimens
mentioned are cited by us, with locality names given in
Czech as well as (in brackets) in old German. In many
cases, we have tried to give at least a “best guess” opinion
of which species Fri¢ may have had in his hands, based on
our own experience with species occurrences in BCB.

In the six tables below we list all sabellids and serpulids
mentioned by Fri¢ in his eight volumes, except for Fri¢’s
(1911, p. 101) citation of Geinitz* species list from Saxony,
which is omitted here, because one of us (M. J.) is preparing
a revision of the Saxony sabellids and serpulids from the
Geinitz collection. We affiliate the citations to the six tables
according to Fri¢’s scheme of “Schichten”. Page numbers
are given without adding the year of publication for the
“main” volume of the respective “Schichten” mentioned in
the caption, with the exception of Table 1 because Fri¢
described the Korycaner “Schichten” in detail in two of his
volumes. In Table 1, page numbers 181-242 are from
volume one (1869), whereas page numbers 1-101 are from
volume eight (1911). Moreover, Fric gave lists of the
stratigraphical ranges of the fossil species providing data on
occurrence or non-occurrence in the other “Schichten”
which were not the topic of the respective volume. We list
such citations from “foreign” volumes in the form of: year
of publication plus page numbers, both in brackets.
“Serpula” amphisbaena Goldfuss which is a bivalve is
listed by us only once because Fri¢ had used the correct
combination Gastrochaena amphisbaena (or, rarely, Teredo
amphisbaena) elsewhere, this indicates that Fri¢ clearly
recognised that the species amphisbaena is a bivalve. In our
tables, we corrected the species name “ampulacea” to
“ampulacea”. Fri¢ used both spellings, but most often the
wrong spelling with only one “1”. Occasionally Fri¢ cited
the (in his time) correct species names, but combined it with
the wrong author. These errors occur irregularly and are
therefore considered only typing errors. We corrected them
without comment. Locality names, as far as is known, are
given with the modern spelling (some of them with old
German names or old Czech names in brackets).


kvacekji
Zvýraznění
místo paleontology
dát palaeontology


Table 1. Sabellids and serpulids from the Korycaner “Schichten” mentioned by Fri¢ (1869, pp. 181-242, and 1911, pp. 1-101), and
in some of his other volumes (years and page numbers in brackets).

Pages Name used by Fric¢ Stratigraphy Localities Determinations and
according to Fric¢ remarks

197, 206, 220, Serpula gordialis, Schl. | Korycaner Schichten Zalabi near Kolin, Kolin, Glomerula sp.,

221, (1883, 82) Kamajka near Chotusice, presumably G.

(1889, 58), Zbyslav, Zelenice serpentina

(1893, 61), (Schillinge) near Bilina,

(1897, 33) Teplice region: Kopthiigel

hill near Retenice (Settenz)
and Jenikov (Janegg or
Janig), above Teplice—ganov
(Teplitz-Schonau) (in part
Fric cited Reuss)

72 incl. fig. 304 Serpula gordialis (in Korycaner Schichten Kamajka near Chotusice, Glomerula serpentina
figure caption), resp. Zbyslav, Kolin, Velim,
var. serpentina (in the Skuticko near Skute¢ (Skuc),
text) Kojetic, KnéZivka
(Kleinherrendorf)
208, 211, 212, Serpula plexus , Sow., Korycaner Schichten Ronov near Céslav, Glomerula sp.,
231, 237 Serpula (plexus), southwest of Korycany, probably G. plexus
Serpula (cf. plexus) Skuticko near Skute¢ (Skuc),

between KnéZeves
(KnéZoves, Herrendorf) and
KnéZzivka (Kleinherrendorf)

206, 221, 223, Serpula filiformis, Sow.| Korycaner Schichten Zbyslav, Zelenice Filograna socialis
235 (Schillinge) near Bilina,
south foot of Trupelnik hill
(Trippelberg) near Kuclin,
Zlosejn (in part Fri¢ cited

Reuss)
(1883, 81) Serpula socialis, Goldf. | Korycaner Schichten (general list) Filograna socialis
197, 231 Serpula (cf. canteriata,| Korycaner Schichten Zalabi near Kolin, Kolin, indeterminable (maybe
Hagenow) southwest of Korycany Nogrobs sp.?)
220 Serpula fluctuata, Sow. | Korycaner Schichten near Novosedlice maybe Filogranula
(Weisskirchlitz) near Teplice| cincta
221 Serpula cristata , Duj. Korycaner Schichten Zelenice (Schillinge) near Filogranula cincta
Bilina
221 Serpula Leonhardi , Korycaner Schichten Zelenice (Schillinge) near Vermiliopsis leonhardi
Reuss Bilina (syn. Vermiliopsis
dorsolineata)

Table 2. Sabellids and serpulids from the Weissenberger “Schichten” (with subunits in brackets) and Malnitzer “Schichten”
mentioned by Fri¢ (1878), and in some of his other volumes (years and page numbers in brackets).

Pages Name used by Fri¢ Stratigraphy Localities Determinations
according to Fric¢ and remarks

(1889, 58), Serpula gordialis , Weissenberger (general list) Glomerula sp.,

(1893, 61), v. Schl. Schichten and Malnitzer presumably G.

(1897, 33) Schichten serpem‘ina

47 Serpula gordialis Weissenberger Base of the Pétihorka Glomerula sp.,
Schichten (Dfinower presumably G.
Knollenschicht) serpentina

48 Serpula gordialis Weissenberger path to the Kirchberg hill Glomerula sp.,
Schichten (Wehlowitzer | near Hodkovice (Liebenau) presumably G.
Plidner) — Malnitzer serpentina
Schichten
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Schichten (Dfinower
Knollen)

Nové Dvorce (Neuhof)

71 Serpula gordialis Weissenberger Strahov gate Glomerula sp.,
Schichten (Wehlowitzer | (Strahdwer/Strahover Tor) presumably G.
Plédner) on the Bild hora hill serpentina
(Weisser Berg) near Teinka
in Prague
45 Serpula sp. Weissenberger above Svatonovice indeterminable
Schichten (Semitzer (Schwadowitz)
Mergel)
64 Serpula Weissenberger Peruc (Perutz) indeterminable
Schichten (Wehlowitzer
Pléner)
76 Serpula sp. Weissenberger vineyard Zdéncina above indeterminable

Table 3. Sabellids and serpulids from the “Iserschichten” (with subunits in brackets) mentioned by Fri¢ (1883), and in some of his

other volumes (years and page numbers in brackets).

Pages

Name used by Fri¢

Stratigraphy
according to Fric¢

Localities

Determinations
and remarks

Kokoriner Quader)

129, (1889, 58), Serpula gordialis , Iserschichten Brandys nad Orlici (Brandeis| Glomerula sp.,
(1893, 61), Schloth. an der Adler) (and general presumably G.
(1897, 33) list) serpentina
13, 82 Serpula gordialis , Sch. Iserschichten Repin, Nosadlov = Glomerula sp.,
(Zwischenpliner within | Novosedlov? presumably G.
the Kokoriner Quader) serpentina
31, 82,129 Serpula gordialis Iserschichten Chorousky (Chorousek) Glomerula sp.,
(Trigoniaschichten) presumably G.
18, 31, 82, 129 Serpula gordialis Iserschichten Kanina region, Chorousky Glomerula sp.,
(Bryozoenschichten) (Chorousek), Vtelno, presumably G.
Husovodol (Husodol), serpentina
Zivonin
138, (1897, 33) Serpula socialis , Goldf. | Iserschichten (general list) Filograna socialis
13, 81 Serpula socialis , Goldf. | Iserschichten Repin Filograna socialis
(Zwischenpliner,

15, 16, 31, 39, 41,
43,47, 53,74, 81,
128 with fig. 113

Serpula socialis , Goldf.

Iserschichten
(Trigoniaschichten)

Chorousky (Chorousek),
Labe (Elbe) region, Jizera
(Iser) region, Orlice (Adler)
region, Jizera (Iser) valley in
Zamosti, Mlad4d Boleslav
(Jungbunzlau), Cejtic station
near Mlada Boleslav
(Jungbunzlau), below Bezdéz
(Bosig) village, Dolanky
(Dolanek) near Turnov,
Bacav quarry near Chocenl
(Chotzen), near Ceskd
Trebova (Bohmisch Triibau),

Desna

Filograna socialis

61, 128

Serpula socialis , Goldf.

Iserschichten
(Trigoniaschichten,
Callianassaschichten)

between Trebovice (Triebitz)
and Rybnik near Ceskd
Tiebova (Bohmisch Triibau)

Filograna socialis

71,73

Serpula socialis , Goldf.

Iserschichten (either top
of Trigonienschichten
or base of
Bryozoenschichten,
with Callianassa )

Vraclav, Desna

Filograna socialis
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57,128

Serpula filiformis

Iserschichten (either top

Brandys nad Orlici (Brandeis

Filograna socialis

Schichten (Wehlowitzer
Pléaner) or Iserschichten
(Iower portion of
Trigoniaschichten)

of Trigonienschichten an der Adler) (Serpula filiformis was
or base of affiliated to socialis by
Bryozoenschichten) Fri¢ on page 128)
18, 31, 54, 81 Serpula socialis , Goldf. | Iserschichten Kanina region, Chorousky Filograna socialis
(Bryozoenschichten and | (Chorousek), ?Ujezd, Bacav
equivalents) quarry near Chocen
(Chotzen), Chocen (Chotzen)
graveyard
128-129, (1889, Serpula ampullacea, Iserschichten Mlada Boleslav Dorsoserpula wegneri
58) Sow. (Jungbunzlau) (or Neovermilia
ampullacea)
31, 39,43, 53,81, Serpula ampullacea, Iserschichten Chorousky (Chorousek), Fig. 114 is
128-129 incl. Sow. (Trigoniaschichten) Bezno, Pisnik near Cesk4 Dorsoserpula wegneri .
fig. 114 Lipa (Bohmisch Leipa), Some other specimens
Bacuv quarry near Chocenl may either be
(Chotzen), Choceti (Chotzen) | Dorsoserpula wegneri
graveyard or Neovermilia
ampullacea
62, 128-129 Serpula ampullacea , Iserschichten near Ceskd Tiebova Dorsoserpula wegneri
Sow. (Trigoniaschichten, (Bohmisch Triibau) (or Neovermilia
Callianassaschichten) ampullacea)
18, 31, 81 Serpula ampullacea , Iserschichten Kanina region, Chorousky Dorsoserpula wegneri
Sow. (Bryozoenschichten) (Chorousek), Zivonin (or Neovermilia
ampullacea)
128-129, Serpula macropus , Sow.| Iserschichten Dalovice (Dalovic), Pisnik Neovermilia cf.
(1889, 57) near Ceskd Lipa (Bshmisch ampullacea
Leipa)
31, 40, 53, 58, 82,| Serpula macropus, Sow.| Iserschichten Chorousky (Chorousek), Neovermilia cf.
128-129 (Trigoniaschichten) Cejtic station near Mlad4 ampullacea
incl. fig. 115 Boleslav (Jungbunzlau), (triangularis was
Béchv quarry near Choceii affiliated to macropus
(Chotzen), Brandys n. Orlici | by Fri¢ on page 128)
(Brandeis an der Adler)
18, 31, 82, Serpula macropus , Sow.| Iserschichten Kanina region, Chorousky Neovermilia cf.
128-129 (Bryozoenschichten) (Chorousek), Zivonin, Vtelno ampullacea
(triangularis was
affiliated to macropus
by Fri¢ on page 128)
71 Serpula adhaerens either Weissenberger Vinary (Vinar) quarry indeterminable

Table 4. Sabellids and serpulids from the Teplitzer “Schichten” mentioned by Fri¢ (1889), and in some of his other volumes (years
and page numbers in brackets).

Pages

Name used by Fri¢

Stratigraphy
according to Fric¢

Localities

Determinations
and remarks

(1883, 82), 11, Serpula gordialis , Teplitzer Schichten Teplice region, including Glomerula sp.
22,40,42,48,51,] v.Schl. Hudcov (Hundorf), Retenice
58, (1893, 61), (Settenz) and Lahost
(1897, 33) (Loosch), Cizkovice near
Lovosice, Veveri
(Gaubenhof) near Litoméfice
(Leitmeritz), Sedlec near
Benatky (Benatek), near
Smific on road to Smrzov
96 incl. fig. 122 Serpula gordialis , Teplitzer Schichten Titéno (Krondorf) near Glomerula plexus
v. Schl. Chozov
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96 Serpula gordialis , Teplitzer Schichten Hudcov (Hundorf) (Fric cited| Glomerula sp.
v. Schl., var. infibulata Reuss)
96 Serpula gordialis , v. Teplitzer Schichten Brozéanky (Brozan) (Fri¢ Glomerula sp.
Schl., var. implicata cited Reuss)
(1883, 81),7 Serpula socialis , Goldf. | Teplitzer Schichten. (general list) Filograna socialis
However, on page 7 Fri¢
stated that Serpula
socialis is absent in the
Teplitzer Schichten.
(1883, 81), 58,97| Serpula ampullacea, Teplitzer Schichten Dresden-Strehlen in Saxony Neovermilia
Sow. (Fri€ cited Geinitz) ampullacea
(1883, 82), 57,96| Serpula macropus , Sow.| Teplitzer Schichten Dresden-Strehlen in Saxony | Neovermilia
(Fri¢ cited Geinitz) ampullacea
22,58, 96 Serpula pustulosa, Teplitzer Schichten Teplice region, including Neovermilia
Gein. Hudcov (Hundorf), Retenice ampullacea
(Settenz) and Lahost
(Loosch), Dresden-Strehlen
in Saxony (Fri€ cited Reuss
and Geinitz)
22,57 Serpula biplicata , Teplitzer Schichten Teplice region, including Serpula? (Cementula ?)
Reuss Hudcov (Hundorf), Retenice biplicata
(Settenz) and Lahost
(Loosch)
22,57, 96 Serpula depressa, v. Teplitzer Schichten Teplice region, including Laqueoserpula reussi
Miinst. Hudcov (Hundorf), Retenice
(Settenz) and Lahost
(Loosch)
24, 40, 58, 97 Serpula granulata Teplitzer Schichten Kyselka (Sauerbrunnberg) Neomicrorbis
near Bilina, Cizkovice near crenatostriatus
Lovosice crenatostriatus
57, 96 Serpula umbilicata, v. Teplitzer Schichten (general list), Dresden- Neomicrorbis
Hag. Strehlen in Saxony (Fri¢ crenatostriatus , subsp.
cited Geinitz) indet.
22,58,97 Serpula rotula , Goldf. Teplitzer Schichten Teplice region, including INeomicrorbis
Hudcov (Hundorf), Retenice crenatostriatus , subsp.
(Settenz) and Lahost indet.
(Loosch), Kuc¢lin (Kutschlin)
near Bilina
48 Serpularshren Teplitzer Schichten Sedlec near Benatky indeterminable
(Benatek)

Table 5. Sabellids and serpulids from the Priesener “Schichten” mentioned by Fri¢ (1893), and in some of his other volumes (years
and page numbers in brackets).

Pages

Name used by Fri¢

Stratigraphy according
to Fri¢

Localities

Determinations
and remarks

61, (1897, 33)

Serpula gordialis , Schl.

Priesener Schichten

(general list)

Glomerula sp.

109

Serpula gordialis , Schl.
var. tuba Sow.

Priesener Schichten

Luzice (Luschitz), Bfezno
(Priesen) (Fric cited Reuss)

?Glomerula sp.

topmost layers

7,61, 109 Serpula tetragona, Priesener Schichten (not | LuZice (Luschitz) (Fri¢ cited Nogrobs sp.
Sow. in older Schichten) Reuss)

7,61, 109 Serpula subtorquata,v. | Priesener Schichten (not | Luzice (Luschitz) (Fri¢ cited Pentaditrupa
Miinster in older Schichten) Reuss) subtorquata

7,61, 109 Serpula subinvoluta , Priesener Schichten (not | Bfezno (Priesen) (Fri¢ cited needs revision
Reuss in older Schichten) Reuss)

61,109 Serpula spinulosa, Priesener Schichten Luzice (Luschitz) (Fri¢ cited needs revision
Reuss Reuss)

41, 61 Serpula , Serpula? Priesener Schichten, near Vinafice near indeterminable

Doubravice
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Table 6. Sabellids and serpulids from the Chlomeker Schichten mentioned by Fri¢ (1897), and in some of his other volumes (years

and page numbers in brackets).

v. Schloth.

Pages Name used by Fric¢ Stratigraphy Localities Determinations
according to Fric¢ and remarks
19, 23, 33,71 Serpula gordialis , Chlomeker Schichten Chlomek hill near Vinafice, Glomerula sp.

Jedlova (Tannenberg) near
Ceskd Kamenice (Bshmisch
Kamnitz), Chiibska
(Kreibitz), Idzikow
(Kieslingswalde) in Poland

19, 23,33, 71

Serpula socialis , Goldf. | Chlomeker Schichten

Chlomek hill near Vinafice,
Jedlova (Tannenberg) near
Ceskd Kamenice (Béhmisch
Kamnitz), Chiibska
(Kreibitz), Idzikow
(Kieslingswalde) in Poland

Filograna socialis

Systematic palaeontology

Classification of ranks higher than genus level follows
that of the World Register of Marine Species (WoRMS), see
http://www.marinespecies.org. Much information on systematics
and taxonomy of living serpulids can be found in ten Hove
and Kupriyanova (2009). Classic work on European
Cretaceous sabellids and serpulids include, among others,
J. de C. Sowerby (1826-1829, 1840-1846), Goldfuss
(1826-1844), von Hagenow (1840), Briinnich Nielsen
(1931), Regenhardt (1961), Ware (1975), Lommerzheim
(1979) and Jager (1983, 1993, 2005). Important publications
about sabellids and serpulids of BCB , beside those of Fri¢
dealt with in the present paper are, among others, Reuss
(1845-1846), Geinitz (1839-1842, 1843, 1871-1875),
Ziegler (1967, 1969, 1973, 1974, 1978, 1984), Koci (2007,
2010, 2012) and Sklenaf et al. (2013). The species from the
Teplitzer Schichten have only recently been revised in the
two last mentioned publications.

Class Polychaeta GRUBE, 1850

Subclass Canalipalpata ROUSE et FAUCHALD, 1997

Order Sabellida FAucHALD, 1977
Family Sabellidae LATREILLE, 1825

Subfamily Sabellinae CHAMBERLIN, 1919

Genus Glomerula BRONNICH NIELSEN, 1931

Glomerula serpentina (GOLDFUSS, 1831)
Pl 3, figs la—c, figs 2 a—c

1831 Serpula gordialis SCHLOTH. varietas serpentina; Goldfuss:
p. 240, pl. 71, fig. 4.

1840 Serpula implicata nob; von Hagenow: p. 668, pl. 9, fig. 17.

1845 Serpula serpentina GOLDF; Reuss: p. 106, pl. 42, fig. 22.

1911 Serpula gordialis, [resp.] var. serpentina; Fric: p. 72, fig. 304.

pars 1983 Glomerula gordialis (SCHLOTHEIM, 1820); Jager:
pp. 26-31, pl. 2, figs 1-10, 13—18, non figs 11-12.

1984 Glomerula gordialis (SCHLOTHEIM, 1820); Ziegler:
p. 215, pl. 1, figs 3-5.

2005 Glomerula serpentina (GOLDFUsS, 1831); Jager: p. 130,
pl. 1, fig. 1.

Material. The three original specimens figured by
Fri¢ (1911, p. 72, fig. 304) from the lowermost Turonian
Korycaner “Schichten” of Kamajka (originally named
Kamajk or Kamyk) near Chotusice, coll. National Museum,
Prague, left specimen NM 07127, middle specimen NM
07128, right specimen NM 07129 according to the original
illustrated by Fric.

Description: The two specimens figured by Fri¢
on the left and on the right (on our pl. 3, figs 1a, 1c, 2a and
2c¢) are irregular planar spirals whereas the specimen in the
middle (figs 1b and 2b) is a 3D coiled ball. Specimen figs
la and 2a measures 12.5 mm x 10.5 mm, specimen figs 1b
and 2b is about 8.4 mm high, and specimen figs 1c and 2¢
is 8.7 mm x 9 mm. Tube diameters for the same order of
specimens are respectively, 1.8 mm, 1.4 mm and 1.6 mm.
All tubes have a smooth surface and lack trilobate lumina.

Remarks and relationships: A natural
scheme of differentiation between species of the genus
Glomerula is almost impossible because the tubes are
palacogeographically widepread and have existed since
circa 200 million years from the lowermost Jurassic
(Hettangian) until today with little change in the general
construction of the tube. The more or less smooth tubes lack
the most common features, for example ornamentation,
which normally enable differentiation between serpulid
species. The only obvious phylogenetic progress within
Glomerula was the optional introduction of trilobate
constrictions into the tube’s lumen somewhere around the
Jurassic/Cretaceous transition (the hitherto geologically
oldest specimens with trilobate narrowings are found in the
uppermost Valanginian) enabling differentiation between a
Jurassic set and a Cretaceous to Recent set of Glomerula
species. Within the Cretaceous to Recent set further
differentiation between fossil species is very artificial, based
on distinguishing between small (G. lombricus) versus
large (G. serpentina and plexus) tube diameter and more or
less solitary (G. lombricus and G. serpentina) versus more
or less social, cluster forming (G. plexus) occurrence. This
artificial scheme had been introduced by one of us (M. J.)
and had been slightly modified several times by Jager
(1983, 1993, 2005, 2012), with the latest slight modification
introduced by T. K. (in Sklenaf et al. 2013), see remarks in
the chapter on Glomerula plexus.
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Glomerula lombricus (DEFRANCE) occuring in offshore
facies on fine-grained sediments is a similar but smaller
species with a smooth tube surface. Its tube diameter ranges
from 0.4 to 1 mm and is usually 0.5-0.9 mm. The tube
diameter of Glomerula serpentina most often ranges from
ca. 1 to ca. 2 mm and usually does not exceed 2 mm.
Occasionally larger tubes occur, for example in nearshore
shallow water deposits in BCB, for example at the locality
Velim, where tube diameter may become very large, but
when occuring in clusters the number of individual tubes in a
cluster is less compared to typical specimens of Glomerula
plexus. More detailed remarks and discussion of relationships
was published by Koci (2012) and Sklenaf et al. (2013).

Palaeoecology. See Seilacher et al. (2008).

Occurrence in BCB. Upper Cenomanian —
Bilina, Brazdim, Hodkovice (Ve skalach), Korycany,
Miskovice, Velim, Kamajka, Vitézov. Lower Turonian —
Béstvina u Ronova nad Doubravou, Chrtniky, Kamajka,
Kank, Turkank, Nova Ves u Kolina, Pfedboj, Velim —
Skalka, Starko¢, Nova Lhota u Kutné Hory. Middle
Turonian — Benatky nad Jizerou, Brandys nad Orlici, Ceska
Ttebova, Dolanky u Turnova, Kloko¢ské Loucky, Kokofin,
Libun, Knéznice, Nouzouv u Svitav, Rovensko pod
Troskami, Turnov. Upper Turonian — Cizkovice, Oskobrh,
Prerovska hura, Teplice, Vinafice. Coniacian — Hrdofovice,
Prachovské skaly, Valdstejn, Masov u Turnova.

Glomerula plexus (J. DE C. SOWERBY, 1829)
PL 1, fig. 1; PL. 2, fig. 1

21820  Serpulites contorquatus; von Schlotheim: p. 96.

1829 Serpula Plexus; J. de C. Sowerby: p. 201, pl. 598,
fig. 1.

1831 Serpula vibicata MUNSTER; Goldfuss: p. 240, pl. 71, fig.
3 a-b.

pars 1875 Serpula gordialis ScHL; Geinitz, II: p. 200, pl. 37,
fig. 4, non fig. 3.

1889 Serpula gordialis, v. SCHL; Fri¢: p. 96, fig. 122.

1961 Filograna congesticia n. sp; Regenhardt: pp. 23-24,
pl. 2, fig. 3.

non 1973 Filogarana [sic!] congesticia REGENHARDT, 1961;
Ziegler: pp. 34-35, pl. 5, fig. 3.

1983 Glomerula plexus (SOWERBY, 1829); Jager: pp. 31-33,
pl. 3, figs 1-3.

pars 1984 Filograna congesticia REGENHARDT, 1961; Ziegler: pp.
214-215, pl. 1, fig. 1, non fig. 2.

non 1984 Sarcinella plexus (SOWERBY, 1829); Ziegler: p. 220,
pl. 2, fig. 6.

2005 Glomerula plexus (J. bE C. SOWERBY, 1829); Jiger:
p. 131.

2013 Glomerula plexus (J. DE C. SOWERBY, 1829); Sklenaf et
al., pp. 678-679, figs 3A-F, 5A, 6Fa.

Material. The original specimen figured by Fri¢
(1889, p. 96, fig. 122) from the Upper Turonian Teplitzer
Schichten of Titéno (Kréndorf) near Chozov, coll. National
Museum, Prague, registration number NM 04378.

Description. The specimen is a ball-shaped mass
of irregularly intertwined tubes. It measures 37 mm x 31.2 mm.
Tube diameter is very large: 3.3-3.5 mm. All tube have a
smooth surface and, as far as visible from outside, lack
trilobate lumina.
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Remarks and relationships: Differentiation
between the more or less solitary G. serpentina and the
more or less social, cluster-forming G. plexus is at least in
part artificial. The most typical G. plexus clusters from
England, Germany and Sweden consist of dozens or even
hundreds of tubes, with the whole cluster showing a
tendency to form either a bundle or a large ball or dome.
However, at many localities where Glomerula tubes are
common, small clusters occur composed of two to circa five
tubes, thereby standing morphologically between serpentina
and plexus. Are these finds small examples of G. plexus, or
are they only by-chance aggregates of a few G. serpentina
tubes which attached to each other due to dense spatfall in
this area of the sea-floor, sparsity of solid substrates on a
generally soft sea-floor, and general tendency of the genus
Glomerula to adnate its tube closely to solid objects of any
kind, including earlier-built portions of its own tube or
tubes of other Glomerula individuals? While M. J.
generally tends to affiliate the small clusters composed of
two to circa five tubes to G. serpentina, we nevertheless
agreed with the suggestion of T. K. (in Sklenaf et al. 2013)
that in the Teplice Formation of the Upohlavy quarry all
finds of large tube diameter should be determined as G.
plexus and that G. serpentina does not occur at Upohlavy.
The reason for our decision was that medium-sized clusters
composed of two to circa five tubes are relatively common
here and that many of the tube fragments found in a solitary
state seem to be only fragments of such clusters or
fragments of ‘seeking‘ tubes growing off from a cluster so
that differentiation between the two species seems senseless
here. The medium-sized cluster figured by Fri¢ clearly
matches the finds from Upohlavy and was found in the
Teplitzer Schichten and therefore presumably in the same
layer, even though there are, of course, differences in the
detailed ranges of Teplitzer Schichten and Teplice
Formation. However, it must be stated that even in the
Teplitzer Schichten or Teplice Formation the Glomerula
plexus clusters are on one hand never composed of as many
tubes as in typical plexus clusters found in England,
Germany or Sweden, but that on the other hand in the
Teplitzer Schichten or Teplice Formation the tube diameter
may grow much larger compared to the moderate size of
tubes in typical plexus clusters. For more detailed remarks
and discussion of Glomerula and its species see Sklenaf et
al. (2013).

Palaeoecology. This species was adapted to
life on the soft bottom. The thin-walled sabellids use the
same strategy as corals, which use dead portions of their
own skeleton as an anchor. Similarly, sabellids use
previously built, abandoned portions of their own tube or
other tubes within their cluster as an anchor for attachment,
after the primary attachment had been to a lithoclast or
bioclast of any kind. The spaghettiform, smooth tubes of the
sabellid cluster grow fast in length but relatively slowly in
diameter so that in a fragment one can often not decide
which end had been posterior and which anterior (for
example, Seilacher et al. 2008, fig. 3A).

Occurrence in BCB. Upper Turonian —
Kiténov, Cizkovice, Upohlavy, Radovesice.


kvacekji
Zvýraznění
místi :
dát .


Family Serpulidae RAFINESQUE, 1815
Subfamily Filograninae RioJa, 1923

Genus Filograna OKEN, 1815

Filograna socialis (GOLDFUSS, 1831)
Pl 1, fig. 2; PL. 2, fig. 2

1831 Serpula socialis nobis; Goldfuss: p. 235, pl. 69, fig. 12 a—c.

1836 Serpula filiformis; Sowerby in Fitton: p. 340, pl. 16, fig. 2.

1845 Serpula filiformis Sow; Reuss: p. 20, pl. 5, fig. 26.

1846 Serpula filiformis Sow. bei FITTON; Geinitz: p. 253,
pl. 16, fig. 25.

1875 Serpula socialis GOLDF; Geinitz: p. 200, pl. 37, fig. 2.

1883  Serpula socialis GOLDF; Fri¢: p. 128, text—fig. 113.

1961 Sarcinella socialis (GOLDFUSS, 1831); Regenhardt: p. 29,
pl. 1, fig. 5.

1961 Filograna sollistima n. sp; Regenhardt: p. 24, pl. 2, fig. 4.

1973 Sarcinella socialis (GOLDFUSS); Ziegler: p. 36, pl. 5,
figs 4-6; pl. 6, fig. 1.

1978 Sarcinella socialis (GOLDFUSS); Ziegler: p. 218, pl. 50,
fig. 4.

1979  Filograna plexus (SOWERBY, 1829); Lommerzheim: p. 128.

1983 Filograna socialis (GOLDFUSS, 1831); Jager: pp. 20-23,
pl. 1, figs 3-8.

1984 Sarcinella socialis (GOLDFUSS, 1831); Ziegler: pp. 219,
pl. 2, figs 7-8.

2005 Filograna socialis (GOLDFUSS, 1831); Jager: p. 135.

2012 Filograna socialis (GOLDFUSS); Koéi: p. 9, pl. 1, fig. 5.

Material. The original specimen figured by Fri¢
(1883, pp. 128-129, fig. 113) from the Middle Turonian
Iserschichten of Mlada Boleslav (Jungbunzlau), coll.
National Museum, Prague, registration number NM O6051.

Description. A staghorn- or Y-shaped bundle
composed of more than sixty tubes attached to each other
and oriented more or less parallelly. All tubes have a smooth
surface and are more or less circular in cross-section. The
width of the right branch of the staghorn-shaped bundle is
11 mm, and height is 7.5 mm in oval cross-section Total
length of the specimen is circa 30 mm. Tube diameter
ranges from 1 to 1.8 mm.

Remarks and relationships. Filograna
filosa (DUJARDIN) forms similar staghorn-shaped bundles
consisting of many tubes, but differs from F. socialis by its
smaller tube diameter which is only 0.2-0.4 mm.

Palacoecology. The staghorn-shaped colonial
bundles composed of many thin-walled Filograna tubes
growing more or less parallel to each other represent
another adaptation for living on a soft substratum by
forming ‘reeflets‘heavy enough to remain stable on a soft
bottom, with the anterior portions of theirY-like dividing
branches, as in staghorn corals, ascending above the sea-
floor (Seilacher et al. 2008, fig. 3C-D). However, in
contrast to staghorn corals, the Filograna bundles not only
divide, but sometimes unite to form a kind of ‘noose‘ or 3D
‘web‘. This is seen, for example, also in Fri¢’s original
specimen. In the fossil state, such large web-shaped
colonies are often found broken into cylindrical or Y-shaped
fragments of bundles, and it is hard to distinguish if an
isolated Y-shaped fragment represents a division or rather a

uniting of bundles. More detailed remarks and discussion of
relationships were published by Jager (1983, 2005) and
Ko¢i (2012).

Occurrence in BCB (data mainly from
different volumes of Fri¢’s work and from Ziegler (1973,
1978). The genus Filograna is easily recognised by its
bundle-shaped colony fragments consisting of many small
parallel tubes, therefore it is very probable that locality data
provided in the literature represent true occurrences of
Filograna even if the specimens are neither described nor
figured. Filograna socialis is widespread in the Middle
Turonian of BCB and is especially common at Dolanky u
Turnova, Kloko¢ské Loucky, Jizerni Vtélno, Sychrov.
General list: Lower Turonian — Karnk. Middle Turonian —
Dolanky near Turnova, Mala Skala, Klokoéské Loucky,
Vapenik near Turnov, Libun, Zeleznice (quarry —,,Na Vaze®),
Rovensko pod Troskami, Jizerni Vtélno, Sychrov, Mlada
Boleslav, Benatky nad Jizerou, Kokofin, Brandys nad
Orlici, Desna, Bezno near Zamosti, Cejtice, Ceska Lipa,
Chocei, Pisnik, Ceska Tiebova, Dalovice, Svitavy area.

Subfamily Serpulinae RAFINESQUE, 1815

Genus Neovermilia DAy, 1961

Neovermilia cf. ampullacea (J. DE C. SOWERBY, 1829)
Pl 1, figs 4 a-b, PI. 2, fig. 4

1883  Serpula macropus Sow; Fri¢: pp. 128-129, fig. 115 a-b.
1889  Serpula macropus, SOw; Fric: p. 96.

Material. The original specimen figured and
mentioned by Fri¢ (1883, p. 129, fig. 115) from the Middle
Turonian Iserschichten of Chorousky (Chorousek), but
labelled from Zivonin, coll. National Museum, Prague,
registration number NM O6050.

Description. A curved tube, attached to a
substrate along its entire preserved length. Fri¢ oriented the
specimen so that the posterior tube portion is situated in the
lower part of the drawing and seen from above, whereas the
less well preserved anterior tube portion is situated in the
upper part of the drawing and seen in lateral aspect. The
tube has a small but distinct keel which is undulated in the
posterior tube portion but straight in the anterior tube
portion. Tube width at the base is 5 mm. Diameter of the
lumen is 1.4 mm. The transverse ornamentation consists of
densely packed parallel striae and ribs which are curved so
that they protrude anteriorly at the base and at the keel.
However, in Fri¢’s drawing the transverse ornamentation is
shown idealized and a bit too regular. The tube is triangular
in cross-section. The lumen is circular. The cells of the basal
cellular layers are broad.

Remarks and relationships. Following
Geinitz (1875), Fri¢ and other authors of the 19 century
and first decade of the 20! century misdetermined the
morphological variety of Neovermilia ampullacea with a
keel and triangular cross-section as Serpula macropus J. DE
C. SowerBY. However, this species, which today is named
Pyrgopolon (Septenaria) macropus (J. DE C. SOWERBY) and
is well defined by morphological as well as structural
features, occurs only very rarely in BCB. Fri¢’s tube is a
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triangular keeled specimen of the very variable group of
Neovermilia cf. ampullacea (J. DE C. SOWERBY). However,
its distinct and curved transverse ribs are rather unusual for
Neovermilia cf. ampullacea and resemble the genus
Placostegus PHILIPPI instead, but the tubes of Placostegus
are usually smaller, therefore Neovermilia cf. ampullacea
seems to be the more reliable determination.

Palaeoecology. Like most serpulids, Neovermilia
ampullacea is an epibiont usually attached to a litho- or
bioclast, for example an oyster or inoceramid valve, an
ammonite shell or a sponge. However, some specimens are
attached to a foreign object with only a short posterior tube
portion and later are attached to their own previously built
tube portions and/or may built a more or less long free
anterior tube portion. For more detailed informations see
Sklenaf et al. (2013).

Occurrence in BCB. Middle Turonian —
Zivonin.
Genus Dorsoserpula PARSCH, 1956

Dorsoserpula wegneri (JAGER, 1983)
(PL. 1, Fig. 3a-b; PL. II, Fig. 3)
1883 Serpula ampulacea [sic!] SOWERBY; Fri¢: pp. 128-129,

fig. 114 a-b.

1905 Serpula carinata nov. sp; Wegner: p. 152, pl. 8, fig 3
a—c.

1983 Parsimonia wegneri nom. nov; Jager: pp. 38-39, pl. 4,
figs 1-9.

pars 1984 Sarcinella minor nov. spec; Ziegler: pp. 220 pl. 2,
fig. 4, non fig. 5.
1984 Martina parva nov. spec; Ziegler: pp. 227-228, pl. 3,

fig. 9.

1984 Spirorbis asper (VON HAGENOW), 1840; Ziegler: p. 242,
pl. 7, fig. 6.

1984 Spirorbis subrugosus (MUNSTER), 1831; Ziegler: p. 244,
pl. 8, fig. 2.

1984 Spirorbis superminor nov. spec; Ziegler: pp. 245, pl. 8,
fig. 3.

2005 Dorsoserpula wegneri wegneri (JAGER, 1983); Jager:

p. 163, pl. 4, figs 3—6.

Material. The original specimen figured by Fri¢
(1883, p. 129, fig. 114) from the Middle Turonian
Iserschichten of Chorousky, coll. National Museum,
Prague, registration number NM O6057.

Description. The tube is coiled to form an
irregular 3D spiral consisting of 3” whorls lying upon each
other. Tube diameter is 4.5 mm. The surface of the tube has
a delicate but distinct transverse striation with the striae
densely packed and parallel to each other. The tube has a
thin wall and is circular in cross-section. During
examination of this specimen, one of us (T. K.) detected the
very small cross-section of a side tube (‘Nebenrdhre*; Jager,
1983) at the base of the tube (on the lower left side of the
figures).

Remarks and relationships. During
joint fieldwork in 2006 at the serpulid-rich Middle Turonian
locality Klokocské Loucky we noted in addition to the
striking predominance of the species Filograna socialis
which is usual for the ‘Iserschichten‘, the absence of
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Neovermilia ampullacea, and only a single find of the rare
Filogranula cincta (GOLDFUSS) by M. J., and the frequent
occurrence of a species which resembles Dorsoserpula
wegneri. However, all the wegneri-like specimens we found
at Kloko¢ské Loucky lack the optional special features of
the genus Dorsoserpula, that is the presence of the
‘Nebenrohre’ and the tube coiling spirally around an
upright cylindrical substrate. Similar tubes displaying some
variability were found at the same locality during fieldwork
between 2001 and 2010 by T. K., one of them has a tube
shape similar to D. wegneri and another one (donated to Dr.
R. Vodrazka in 2007) has a fine but sharp keel. Determination
of our finds had remained uncertain for several years. We
even discussed possible affiliation to Parsimonia
REGENHARDT, a genus which is indeed similar to
Dorsoserpula, but always lacks a ‘Nebenrohre® and should
be considered separate (Jager 2005, p. 162) from
Dorsoserpula and be restricted to thin-walled, more or less
large-sized species in general similar to the type species
Parsimonia parsimonia REGENHARDT. For example, the
specimens we collected at Klokocské Loucky as well as
Fri¢’s specimen, resemble Parsimonia sp. as described and
figured by Jager (1983; Taf. 4, fig. 10) from the Lower
Campanian of Merfeld in northern Germany. However, the
recent discovery of a ‘Nebenrdhre® in Fri¢’s original
specimen by one of us (T. K.) clarified the situation: Fri¢’s
original specimen and very probably also our specimens
from Klokoéské Loucky, which are found in rocks of
similar geological age and in similar facies, belong to
Dorsoserpula wegneri.

X6

Palaeoecology. Fric“s original specimen as
well as many other specimens are attached to a more or less
large solid object, for example an oyster valve, which generally
is the most common situation in the family Serpulidae.
Some other specimens of the genus Dorsoserpula, although
only a few specimens in BCB during the Middle Turonian,
had become specialized and coiled their tube in the shape of
a low 3D spiral around an upright cylindrical object,
thereby managing to live a short distance above the sea-
floor. Moreover, some specimens of Dorsoserpula form a
similar 3D spiral or a less regular ‘ball‘, but without coiling
around an upright substrate, being attached only in the
juvenile state to some tiny solid object lying on the sea-floor.

Occurrence in BCB. Middle Turonian —
Chorousky, Kloko¢ské Loucky.

Dorsoserpula conjuncta? (GEINITZ, 1843)
(PL 1L, Fig. 3 a-b)

1843  Serpula conjuncta m; Geinitz: p. 7, pl. 4, figs 6-9.

1849  Serpula conjuncta GEIN; Geinitz: pp. 106-107.

1875 Serpula conjuncta GEIN; Geinitz: pp. 283-284, pl. 63,
figs 6-9.

1911 Serpula ampulacea [sic!], Sow; Fri¢: p. 72, fig. 305.

1969  Serpula conjucta [sic!] GEINITZ; Ziegler: p. 38, text-figs 1-4.

? 1984 Serpula conjucta [sic!] GEeINITZ, 1846 [sic!]; Ziegler:
p. 223, pl. 3, fig. 2.

1984  Mucroserpula velimia nov. spec; Ziegler: pp. 229, pl. 4, fig. 6.

Material. The original specimen figured by Fri¢
(1911, p. 72, fig. 305) from the Upper Cenomanian or
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Lower Turonian Korycaner Schichten of Kojetice, coll.
National Museum, Prague, specimen NM 07130, collected
by J. Petrbok.

Description. The specimen is limonitised. It is a
slightly irregularly curved fragment of the free portion of a
large robust tube. The tube diameter is 12.2 mm in the
anterior portion of the fragment and 11.5 mm in the
posterior portion. The transverse ornamentation is distinct
and well developed, consisting of many densely packed
small rings.

Remarks and relationships. According
to Ziegler (1984) the tube diameter of Dorsoserpula
conjuncta (GEINITZ) is 13—17 mm, the diameter of the lumen
is 12—14 mm, and thickness of the tube wall is 0.9—1.2 mm.
Some specimens from the type area in Saxony grew to a
larger tube diameter, and the thickness of the tube in these
specimens is usually several millimetres (Jager, in prep.)
Protula planianica ZIEGLER, 1984 resembles D. conjuncta,
but remains somewhat smaller in diameter and differs by its
much thinner tube wall. Although Ziegler (1984) stated that
D. conjuncta is attached along its entire length, specimens
with a free anterior tube portion are found in Saxony (Jager,
in prep.), so that absence of a free portion can no longer be
stated as a feature distinguishing D.conjuncta from P
planianica which possesses an attached portion and also a
free portion. Such P, planianica specimens were previously
mentioned by Ziegler (1984). Among the P. planianica
specimens collected by one of us (T. K.) there are tubes with
an attached and a free portion as well as tubes attached for
their entire length which are developed as 3D coiled and
meandering tubes, for example from the localities Velim
and Uhelnd Piibram. D. conjuncta has a more distinct
transverse ornamentation in the middle and anterior parts of
the tube compared to the weaker transverse ornamentation
of P. planianica. T. K. noted that in the material he collected
specimens of Dorsoserpula cf. conjuncta from the locality
Kark can be distinguished from specimens of D. conjuncta
from Kojetice, Velim and Uhelnd Pfibram by their more
developed cellular layers.

Palacoecology. According to Ziegler (1969,
1984) D. conjuncta was adapted to life on sandy, marly-
sandy and marly sediments close to characteristic surf
sediment. It attached itself to the soft bottom, pebbles or
oyster valves. The specimens of Geinitz’s type series and
other specimens from the type area in Saxony are found in
a rocky coast facies (Jager, in prep.).

Occurrence in BCB. Upper Cenomanian:
Velim, Holubice, Kojetice, Markovice, Nova Ves u Kolina,
Planany, Radim near Pecky, Uhelna Piibram. Lower
Turonian: Kaik — Na Vrsich.

Serpulidae gen. et sp. indet.
(PL 111, fig. 4 a-b)
1911 Serpula sp; Fric: 72, tig. 306 (as Serpula n. sp.).

Material. The original specimen figured by Fri¢
(1911, p. 72, fig. 306) from the Upper Cenomanian or
Lower Turonian Korycaner Schichten of Skute¢ (Skuc),
coll. National Museum, Prague, specimen NM O7131.

Description. The tube which is presumably
figured upside down is three-dimensionally coiled, the tube
spirals upwards to form a screw-like nearly cylindrical
‘tower consisting of four somewhat ‘flattened, turns. The
first three turns are coiled regularly, the anteriormost turn
elevates obliquely and initially is nearly straight but later
continues coiling. In total, the specimen is circa 40 mm
high. Tube diameter increases gradually from 4 mm in the
posterior part and reaches circa 9.6 mm in the anterior part.
Transverse ornamentation consisting of many small,
regular, densely shaped rings is not well preserved, but is
visible on the surface of one coil.

Remarks and relationships. This
specimen, although looking quite impressive at first sight, is
only moderately well preserved. No other specimen is
available, and therefore variability of the species is
unknown. It is indeterminable. It resembles Dorsoserpula
conjuncta in its large size and by the shape of its three
dimensionally coiled tube. Moreover, Dorsoserpula conjuncta
occurs in strata of similar geological age at some localities
of BCB, and also Fri¢’s original specimen (1911, p. 72, fig.
305) described above by us as Dorsoserpula conjuncta?
was found in the Korycaner Schichten and may represent
the same species as Fri¢’s specimen (1911, p. 72, fig. 306).
However, in typical Dorsoserpula conjuncta specimens the
whorls are more closely and smoothly cemented together
than in Fri¢’s specimen (1911, p. 72, fig. 306).

Palacoecology. Presumable the tube had
initially been attached to only a small substrate. By using its
own previously built tube portions as a substrate, the tube
spiralled upward like a screw or tower. By using this
strategy, the whole tube became relatively stable in spite of
the presumably small initial substrate, and the tube’s
aperture gained a relatively high position above the sea-
floor. Two tubes of an indeterminable species, presumably
Glomerula serpentina (GOLDFUSS), are attached to the basal
portion of the large tube.

Occurrence in BCB Upper Cenomanian or
Lower Turonian — Skute¢ (Sku¢).

Conclusions

We provide a modern revision of the nine specimens
figured by Fri¢, belonging to seven species of sabellid and
serpulid tube-worms, all of which are kept in the collection
of the National Museum at Prague. Comparison of the old
drawings and old photographs figured in Fri¢’s works with
our modern photographs made by T. K. prove that Fri¢’s
figures are very true to nature. However, the sabellid and
serpulid tube-worms figured by Fri¢ represent only a small
portion of the many sabellid and serpulid species and
specimens mentioned by him in the text of his detailed
descriptions of the stratigraphical units of the Cretaceous
rocks in BCB, reflecting his broad indepth knowledge of
Cretaceous fossils. Unfortunately, all efforts made by T. K.
to find these specimens not figured but only mentioned in
Fri¢’s text in the collections of the National Museum were
in vain, the non-figured specimens seem either not to have
been included in the collection, or they were later thrown
away or lost. In our six tables we try to reconstruct the
actual determination of these no longer existing specimens,
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although this reconstruction can only be a ‘best guess* trial.
However, it is possible to produce the following results
which correspond well with our experience with museum
specimens collected by authors other than Fri¢ and with
specimens collected during our fieldwork. However, we did
not try to ‘translate’ Krej¢i’s and Fri¢’s historical scheme of
stratigraphic units (,Schichten‘) into modern stratigraphic
formations, because with the exception of the
stratigraphical type localities and a few other well-studied
sites, such a task would be difficult to do due to the fact that
many outcrops do not exist anymore.

Fri¢ did not mention any sabellids or serpulids from the
Perucer Schichten. This is easily explained by the non-
marine facies.

The rocky shore facies of the Korycaner Schichten is
very rich in sabellid and serpulid species and specimens.

Note the relative sparsity of data from the Weissenberger
Schichten and the extreme sparsity of data from the Malnitzer
Schichten.

Fri¢ did not mention any sabellids or serpulids from the
Bysicer Ubergangsschichten which is the lowermost
subunit of the Iserschichten.

In contrast, the other three subunits of the Iserschichten
are very rich in sabellid and serpulid specimens, although
not very rich in species. The most common species,
especially in the Trigoniaschichten subunit, is Filograna
socialis. However, in BCB this species is absent in the
Teplitzer and Priesener Schichten. Fri¢’s (1883, p. 81)
mentioning of the occurrence of Filograna socialis in the
Teplitzer Schichten is an error which he corrected himself
(1889, p. 7).

The facies change from the Iserschichten to the Teplitzer
Schichten is combined with a moderate change in the
sabellid and serpulid fauna.

However, the greatest change in the sabellid and
serpulid fauna occured at the facies change from the
Teplitzer Schichten to the offshore marls of the Priesener
Schichten. The fauna then became even more dominated by
soft-bottom dwellers than in the Teplitzer Schichten. The
serpulid fauna of the Priesener Schichten is the least well
known of BCB, because after being described by Reuss,
only very few new finds were mentioned by Fri¢ (1893) or
by Ziegler (1984).

In the Chlomeker Schichten there is only one sabellid
species and one serpulid species. The fauna can be considered
as an impoverished return of the Iserschichten fauna.

The sabellid genus Glomerula occurs in all of Fri¢’s
‘Schichten‘ except in the non-marine Perucer Schichten,
whereas each serpulid species occurs in only one unit or a
few units.

It is interesting to note that the first modern monograph
of serpulids (including sabellids and spirorbins) from BCB
was written by Ziegler (1984) almost one hundred years
after Fri¢’s work.

Fri¢’s descriptions of the 19™ century outcrops (long
abandoned quarries and other lost localities) including
detailed sections of strata together with their fossil record
are an excellent example of the work of a scientist with a
vast amount of knowledge. They are of great value for us
today because these old descriptions combined with new
field data and new fossil finds enable the reconstruction of
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palacoenvironment, facies changes and palacogeography.
The significance of Fri¢’s work is still considerable for new
generations of geologists and palaeontologists.
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Explanation of the plates
PLATE 1

1.

Glomerula plexus (J. bE C. SOWERBY, 1829). Copy of
Fri¢’s original drawing (1889, p. 96, fig. 122), specimen
originally determined as Serpula gordialis v. SCHL.,
Upper Turonian Teplitzer Schichten, Titéno (Kréndorf)
near ChoZov, coll. National Museum, Prague,
registration number NM 04378. 3 x.

. Filograna socialis (GOLDFUsS, 1831). Copy of Fri¢’s

original drawing (1883, p. 128, fig. 113), specimen
originally determined as Serpula socialis GOLDF.,
Middle Turonian Iserschichten, Mlada Boleslav
(Jungbunzlau), coll. National Museum, Prague,
registration number NM 06051. 3 x.

. Dorsoserpula wegneri (JAGER). Copy of Fri¢’s original

drawing (1883, p. 129, fig. 114), specimen originally
determined as Serpula ampulacea Sow., Middle
Turonian Iserschichten, Chorousky (Chorousek), coll.
National Museum, Prague, registration number NM
06057. a — Lateral view showing cross-section of the
tube. 2.8 x. b — Detail of the transverse ornamentation.
8.4 x.

Neovermilia cf. ampullacea (SOWERBY, 1829). Copy of
Fri¢’s original drawing (1883, p. 129, fig. 115),
specimen originally determined as Serpula macropus
Sow., Middle Turonian Iserschichten, Chorousky
(Chorousek), coll. National Museum, Prague,
registration number NM 06050. a — View of posterior
portion of the tube. 3 x. b — Detail of the transverse
ornamentation. 9 x.

PLATE 2

1.

2.

3.

4.

Glomerula plexus (J. pE C. SOWERBY, 1829). New
photograph of Fri¢’s original specimen (1889, p. 96, fig.
122), compare our pl. 1, fig. 1 (this is the only one of the
new photographs which shows the specimen from a
very different view compared to the view in the original
figure), originally determined as Serpula gordialis v.
ScHLOTH. Upper Turonian Teplitzer Schichten, Titéno
(Krondorf) near Chozov coll. National Museum, Prague,
registration number NM 04378. Scale bar is 10 mm.
Filograna socialis (GOLDFUSS, 1831). New photograph
of Fri¢’s original specimen (1883, p. 128, fig. 113),
compare our pl. 1, fig. 2, originally determined as
Serpula socialis GOLDE.,Middle Turonian Iserschichten,
Mlada Boleslav (Jungbunzlau), coll. National Museum,
Prague, registration number NM O6051. Scale bar is 10 mm.
Dorsoserpula wegneri (JAGER, 1983). New photograph
of Fri¢’s original specimen (1883, p. 129, fig. 114),
compare our pl. 1, fig. 3, originally determined as
Serpula  ampulacea  Sow., Middle Turonian
Iserschichten, Chorousky (Chorousek), coll. National
Museum, Prague, registration number NM 06057.
Scale bar is 10 mm.

Neovermilia cf. ampullacea (SOWERBY, 1829). New
photograph of Fri¢’s original specimen (1883, p. 129,
fig. 115), compare our pl. 1, fig. 4, originally determined as
Serpula macropus Sow., Middle Turonian Iserschichten,

Chorousky (Chorousek), labelled from Zivonin coll.
National Museum, Prague, registration number NM
06050. — view to posterior portion of the tube. Scale bar
is 10 mm.

PLATE 3

1. a—c Three specimens of Glomerula serpentina

(GoLDFUss,1831). Copy of original drawing by Fri¢
(1911, p. 72, fig. 304), specimens originally determined
as Serpula gordialis (in the caption of fig. 304) and
Serpula gordialis, var. serpentina (in the text), Lower
Turonian Korycaner Schichten, Kamajka (Kamajk) near
Chotusice, coll. National Museum, Prague, left
specimen NM 07127, middle specimen NM 07128,
right specimen NM 07129. Reproduced at same
magnification as in Fri¢’s fig. 304.

. a—c Three specimens of Glomerula serpentina

(GovLbruss, 1831). New photograph of Fri¢’s original
specimen (1911, p. 72, fig. 304), compare our pl. 3, fig.
1, originally determined as Serpula gordialis (in the
caption of fig. 304) and Serpula gordialis, var.
serpentina (in the text), Lower Turonian Korycaner
Schichten, Kamajka (Kamajk) near Chotusice, coll.
National Museum, Prague, left specimen NM O7127,
middle specimen NM O7128, right specimen NM
07129. Scale bars are 5 mm.

. a-b Tube fragment of Dorsoserpula conjuncta

(GeEmNiTZ)? Fric’s original specimen (1911, p. 72, fig.
305), originally determined as Serpula ampulacea, SOW.,
Upper Cenomanian or Lower Turonian Korycaner
Schichten, no locality data specified, coll. National
Museum, Prague, specimen NM O07130. a — Copy of
original drawing by Fri¢. Reproduced at same
magnification as in Fri¢’s fig. 305. b — New photograph
of Fri¢’s original specimen. Scale bar is 5 mm.

. a-b Serpulidae gen. et sp. indet. Fri¢’s original

specimen (1911, p. 72, fig. 306), originally determined
as Serpula sp. (in the text) respectively Serpula n. sp. (in
the caption of fig. 306), Upper Cenomanian of Lower
Turonian Korycaner Schichten, Skute¢ (Skuc), coll.
National Museum, Prague, specimen NM O7131. a— Copy
of original drawing by Fri¢. Reproduced at same
magnification as in Fri¢’s fig. 306. b — New photograph
of Fri¢’s original specimen. Scale bar is 10 mm.
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Abstract. A single minute cirriped carina from the Smilium ? parvulum WITHERS, 1914 was recorded in deposits of the Cenomanian-Turonian
boundary interval preserved in the Velim (western part of the quarry — “Vdclav pocket”). This specimen represents the first recorded
occurrence of the species in the Bohemian Cretaceous Basin.
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Introduction

The cirripeds from the Bohemian Cretaceous Basin
(BCB) were studied by Reuss (1844, 1845-46, 1864), who
described them from the Ohie area (W of the BCB). The
first scientist to study cirripeds from the nearshore/
shallow water facies in the BCB was Kafka (1885). He
described several species from the well-known locality of
Kamajka near Chotusice, followed by Fritsch and Kafka
(1887) and Fri¢ (1911a, b), who described an additional
cirriped specimens from the BCB. Withers (1935)
published the first modern revision of the Cretaceous
cirripeds (including specimens from the BCB). He revised
several specimens recorded by Dr. A. Fritsch and Dr. J.
Sulc from the following localities: Kaiik, Kamajka, Na
Vinici (overgrown locality, NE from Kolin according to J.
Sulc), Kuélin near Bilina, Kostice, Duchcov, Bila Hora in
Prague, Holice, Lhota Uhfetickd and Choceii. Withers
(1935) mentioned 11 species from the BCB: Zeugmatolepas
cretae (STEENSTRUP), Calantica (Scillaelepas) conica
(ReUSS), Calantica (Titanolepas) tuberculata (DARWIN),
Cretiscalpellum glabrum (F. A. ROEMER), Cretiscalpellum
striatum  (DARWIN),  Scalpellum  (Arcoscalpellum)
angustatum (GEINITZ), Scalpellum (Arcoscalpellum)
maximum (J. DE C. SOWERBY), Loriculina laevissima (VON
ZITTEL), Stramentum pulchellum (G. B. SOWERBY, jun.),
Proverruca vinculum WITHERS, Brachylepas fallax
DARWIN.

Methods and history of cirriped research
at Velim

The first systematic revision of cirripeds from the
nearshore/shallow water facies at Velim — Skalka (Text-fig.
1) was undertaken by Ko¢i and Ko¢ova Veselska (2012a, b,
¢). They described the following species, which were
collected and sieved from a further 100 kg of rubble during
2001-2013: Zeugmatolepas sp., Cretiscalpellum glabrum

Text-fig. 1. Geographical setting of the nearshore/shallow
water locality of Velim (circle) within the Bohemian Cretaceous
Basin (grey).
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(ROEMER), Cretiscalpellum striatum (DARWIN) and
Arcoscalpellum angustatum (GEINITZ). The species
Zeugmatolepas sp. was re-described later as a new species
Zeugmatolapeas sklenari (KoCova Veselska et al. —
submitted). During these fieldworks, in April 2012, a
further 10 kg of rubble was collected and sieved from the
underlying sediments of the so-called “Vaclav pocket” —
section VII sensu Zitt et al. (1997a) in the western part of
the former quarry (Text-fig. 2), with the net result of one
plate — a minute carina of Smilium ? parvulum WITHERS,
1914 (Ko¢i and Kocova Veselska 2013). The stratigraphic
position is probably the Lower Turonian. Unfortunately,
further details could not be determined, because this
locality has been a protected National Monument since
1986 and collecting in the geological profile is forbidden.
However, the specimen probably comes from grey
claystones developed in section VII sensu Zitt et al.
(1997a), and occurs with a paleo-association of oysters
Amhidonte (A.) reticulatum (REUSS), Amphidonte (A.)
sigmoideum (REUSS), Gryphaeostrea canaliculata
(SOWERBY), stems of octocorals Moltkia sp., sabellid worms
Glomerula serpentina (GOLDFUSS), spines of echinoids
Stereocidaris sorigneti (DESOR) and Stereocidaris
vesiculosa (DESOR), stem plates of crinoids Isocrinus sp.,
brachiopods Terebratulina striatula (MANTELL) and other
fossils typical for rocky coast facies. The most recent
palaeontological research carried out at Velim locality was
by Zitt et al. (1997a, b). Then Kostak et al. (2010) referred
to the occurrence of two species of cirripeds at Velim,
Pollicipes glaber REUSS and Scalpellum sp., figured in Tab.
2 as fauna associated with rhyncholites Nautilorhynchus
simplex (FriTscH). The local bio-stratigraphical potential of
these nautilid jaws was mentioned by these authors, who
also assumed the Lower Turonian age of the rhyncholite-
bearing sediments.

“Véclav pocket”
section VI

“Veronika pocket”
section Vil ~*

Text-fig. 2. The western part of Velim (former quarry) shows
sections VII and VIII sensu Zitt et al. (1997a) — (photographed
by T. K.).

A single carina of Smilium ? parvulum (NM O7133) was
photographed using SEM in low vacuum (JEOL JSM-
6380LV) at the Institute of Geology and Palaeontology
(Charles University, Prague). When using SEM, the
specimen was not coated with any metal and therefore low
vacuum was used instead.
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Systematic palaeontology

Classification of the genus Smilium Withers, 1914
follows that of Darwin (1851), Withers (1912, 1914, 1928,
1935), Newman et al. (1969) and Newman and Ross
(1971). The minute carina specimen was compared with
other cirriped specimens stored in the collection of the
National Museum in Prague.

Class Cirripedia BURMEISTER, 1834

Order Thoracica DARWIN, 1854

Suborder Lepadomorpha PILSBRY, 1916
Family Scalpellidae PiLSBRY, 1916

Subfamily Calanticinae ZEVINA, 1978

Genus Smilium LEACH, 1825

Type species. Scalpellum sp. (in Darwin 1851); a single
carina from the Cenomanian of Cambridge vicinity.

Smilium ? parvulum (WITHERS, 1914)
Text-fig. 3

1851 Scalpellum sp.; Darwin, p. 21

1912 Scalpellum sp.; Withers, p. 231

1914 Scalpellum parvulum WITHERS; Withers, p. 496, text-figs 1-6.

1935  Smilium (?) parvulum (WITHERS); Withers, p. 141, pl. 12,
figs 9-15.

2013 Smilium (?) parvulum (WITHERS); Ko¢i and Kocova
Veselska, p. 179, figs 1-2.

Material. NM 07133, the single specimen
exhibits a minute carina in the palacontological collections
of the National Museum (Prague).

Distribution. England — Upper Albian —
Cambridge Greensand: locality Cambridge; Lower
Cenomanian — Chalk Marl, Schloenbachia varians Zone:
localities Cambridge, Burham and Kent; Upper Turonian —
Plesiocorys plana Zone: localities Alton District,
Hampshire.

Czech Republic — Lower Turonian — ? Mpytiloides
labiatus Zone: Velim.

Description. The umbo is removed from the
apex by about one-third the length of the carina. The
uppermost third of this plate is rounded with well-
developed longitudinal ridges on the tectum. Parieties,
lateral sides with distinct transversal lines, are developed in
the lower two thirds of the plate. The internal lateral sides,
intraparieties, form an elongation of the plate and give it a
tapered beaked shape. Incremental growth lines are fine and
distinct. The inner surface is smooth without growth lines.
The carina length equals 4 mm and the width at its basal
edge is 1.4 mm.

Remarks and relationships. Withers
(1935) mentioned and described only four specimens of
minute carina of Smilium ? parvulum from the Cenomanian
of England. These carinae are of exceptionally minute size.
Because all the carinae are of the same small size, it
indicates that they belong to adult specimens. Withers
(1928) noted that some specimens of the Cenomanian



Text-fig. 3. Smilium ? parvulum (Withers, 1914), carina, specimen No. NM O 7133, 1 — outer view of carina with umbo under apex,
2 - lateral view of carina, 3 — inner view of carina with remains of claystone after preparation. All specimens are to scale.

species Arcoscalpellum lineatum (DARWIN) show a slight
tendency for the intraparieties to extend a little beyond the
umbo, but there is no relationship with the Cenomanian
Smilium ? parvulum. Withers (1928, 1935) mentioned an
identical tendency in the Upper Senonian species Scalpellum
hagenowianum BOSQUET, and Scalpellum beisseli BOSQUET
et MULLER from the Middle and the Upper Senonian of
England (Micraster coranguinum Zone, Upper Coniacian —
Lower Santonian; Belemnitella mucronata Zone, Upper
Campanian — Lower Maastrichtian) and in the Maastrichtian
species Scalpellum gabbi PILSBRY, Scalpellum darwinianum
BOSQUET, Scalpellum hagenowianum BOSQUET and
Scalpellum ryckholti WITHERS from Belgium, the Netherlands
and the United States of America. These scalpellid species
were recently placed in the genus Virginiscalpellum
WITHERS, 1935. Smilium ? parvulum is distinguished from
the aforementioned species of Virginiscalpellum on the
basis of a less complex structure of carina. The umbo of the
genus Virginiscalpellum is closer to the apex than in the
genus Smilium. In the Cenomanian—Turonian species
Smilium ? parvulum WITHERS, extant species Smilium
peronii GRAY (see Withers 1953: 170, fig. 69) and extant
species Euscalpellum rostratum (DARWIN), the carinae
run straight from the base to the umbo, and the umbo has
moved from the apex along the carina, about one-third of
the way down its length (see Withers 1953:173, fig. 75).

Conclusions

The one minute carina of Smilium ? parvulum was
described from the nearshore/shallow water facies at Velim
as the first recorded occurrence in the Bohemian Cretaceous
Basin. This species is problematic and very rare in the
context of the European Cretaceous cirripeds. Withers
(1935) mentioned only four carinae and fifteen scuta of this
species; carinae come from the Chalk Marl and are
deposited in the British Museum of Natural History, the
largest of which measures 2.1 mm; scuta were collected
from different horizons, one of them, deposited in the
Sedgwick Museum in Cambridge, comes from the
Cambridge Greensand. In addition, there is one carina of
length 3.8 mm from the Plesiocorys plana Zone in
Hampshire, deposited in the private collection of Mr. R. M.
Brydone (No. 131).
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Abstract. We review the single species within the genus Stramentum LOGAN, 1897, Stramentum (Stramentum) pulchellum, from the Lower
to Upper Turonian strata in the Bohemian Cretaceous Basin (BCB). Only seven specimens are known to date; one is housed at Krupka
Museum (Teplice), the others are held in the palacontological collections of the National Museum in Prague. These specimens were first
described in 1887 by Fritsch and Kafka, but have not received attention since. Despite the fact that stramentids are rare within the BCB, all
individuals available are articulated and very well preserved and, without exception, belong to S. (S.) pulchellum. The Krupka Museum
specimen differs in the shape of both the scuta and the upper latera, but this is interpreted as a result of slight disarticulation. Varying numbers
of peduncular scales amongst individuals are indicative of several age groups and small, juvenile stramentids occur as external moulds in
one lot at the National Museum. Most Czech stramentids have been found attached to shells of the ammonite genera Lewesiceras and

Collignoniceras.
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Introduction

Cirripede assemblages from the Bohemian Cretaceous
Basin (BCB) comprise representatives of six families,
Zeugmatolepadidae NEwWMAN, 2004, Calanticidae ZEVINA,
1978, Scalpellidae PiLsBRY, 1907, Stramentidac WITHERS,
1920, Brachylepadidae WoODWARD, 1901 and Verrucidae
DARWIN, 1854. Dissociated capitular plates of cirripedes are
relatively common in this area (see Kafka 1885; Fritsch and
Kafka 1887; Koc¢i and Koc¢ova Veselska 2012). In contrast,
articulated specimens of the genus Stramentum, all
collected near the end of the nineteenth century and now
housed in Czech museums, are rare. All of them are well
preserved and probably were epizoic on ammonite shells.
The first scientists to study Stramentum from the BCB were
Fri¢ (1879), Kafka (1885), and Fritsch and Kafka (1887),
who assigned the material to Loricula pulchella SOWERBY,
1843 and distinguished two morphotypes, var. gigas FRIC,
1878 and var. minor FRIC, 1878. These authors also
compiled lists of all cirripede taxa then known from the
BCB, with indications of their stratigraphic and geographic

provenance (Fritsch and Kafka 1887). All specimens except
one are deposited in the palaeontological collections of the
National Museum (Prague); a single individual is housed at
Krupka Museum in northern Bohemia. Later, Withers
(1920, 1935) revised the family Stramentidae Withers,
1920, distinguishing three genera: Stramentum, Loriculina
DaMEs, 1885 and Squama LoGaN, 1897. Withers (loc. cit.)
also mentioned stramentids from the BCB, including a
single scutum of Loriculina laevissima (ZITTEL, 1885) from
the out-quarried and now overgrown locality of ‘Na Vinici’,
northeast of Kolin, an outcrop some 237 meters above sea
level. Unfortunately, he did not describe or illustrate this
scutum; the original (NHM 31672) forms part of the
collections of the Natural History Museum, Department of
Palaecontology (London). Consequently, it is uncertain
whether this scutum really belongs to Loriculina. Fri¢
(1878) and Fritsch and Kafka (1887) neither recorded nor
described any dissociated plates of Loriculina. Recent
authors (Jagt and Collins 1989; Hauschke 1994; Hauschke
et al. 2011; Ifrim et al. 2011; Schollmann and Hauschke
2012), have also referred to stramentids from the BCB, but
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have not discussed these in any detail. Stramentum from the
area was mentioned briefly by Kocova Veselska and Ko¢i
(2012).

Stratigraphic and geographic setting

The exact provenance of Stramentum in the BCB is
problematic, because all material known to date comprises
old museum collections. In addition, some of the localities
that yielded stramentids have long been excavated, eroded
or are inaccessible. In all, eight specimens of Stramentum
are available from six localities within the area (see text-fig. 1).
Five of these originate from the Lower-Middle Turonian
(Bila Hora Formation, Mytiloides labiatus/Mytiloides
hercynicus Zone) at Bila Hora in Prague (now overgrown
quarries), Stfedokluky (now overgrown outcrops), Peruc
vicinity near Louny (one of several overgrown quarries)
and probably an old disused quarry in the Dzban Plateau
(Hredle vicinity near Rakovnik; see below). Three others
are from the Upper Turonian (Teplice Formation, Mytiloides
labiatoidiformis/striatoconcentricus-Cremnoceramus erectus
Zone) at Kostice and Lahost’. All localities are situated in
the western part of the basin and the strata exposed mainly
reflect shallow-water marine (hemipelagic) settings.

Although it is not known precisely from what lithologic
horizons stramentids originate, it is very likely that they
were epizoic on shells of the ammonites Collignoniceras
woollgari and Lewesiceras peramplum. The former
ammonite species helps date stramentids because its first
appearance datum (FAD) is at the Lower-Middle Turonian
boundary. Lewesiceras peramplum may occur first in the
uppermost Cenomanian, as based on putative records from
the Dolzschen Formation in Saxony, eastern Germany
(Wilmsen and Nagm 2013). Otherwise, this species is
common in the Lower to lower Upper Turonian of

O Lahost’

O Kostice

Louny ll OPeruc

Germany, the Czech Republic, Poland, France, Tunisia and
Morocco (see Wright and Kennedy 1981).

The Bila Hora Formation consists mainly of shallow-
water marine marlstones. Glauconite occurs in horizons at
both the base and in the upper part of the formation. Typical
of most rocks of this unit is the high admixture of sponge
spicules; spongilites are commonly present. In the western
and northern ranges of the BCB, the formation is developed
as quartzose sandstones. Along the southern margin of the
basin, a surf facies, consisting of conglomerates and
biomicritic and biosparitic limestones, is developed. Across
most of the BCB, strata assigned to this formation show
coarsening-up cycles (for summary see Cech et al. 1980).

The locality of Bila Hora was Fri¢’s standard section,
where “marlite” (calcareous marlstone) was quarried. From
here, Fri¢ (1878, 1879) described inoceramids (Mytiloides
labiatus, M. hercynicus), ammonites (Mammites nodosoides,
Collignoniceras woollgari), echinoids (Epiaster michelini),
decapod crustaceans (Enoploclytia leachi, Glyphea
bohemica, Paraclytia nephropica, species of Hoploparia
and Thalassinoides burrows) and other biotic groups.

Fri¢’s (1878) original sample of Stramentum, which
comprises juveniles only, was collected from the Lower-
Middle Turonian sediments of an old overgrown quarry in
the DzZban Plateau (its precise geographical position is
unknown). These juveniles are preserved as external
moulds on a shell of the ammonite Collignoniceras
woollgari MANTELL, 1822. Unfortunately, the original
specimen and its label have been replaced by other
juveniles, in the same state of preservation, but from an
unknown locality. However the nature of the matrix
suggests that these have come from similar horizons; in all
probability, they were recovered from the same locality as
the misplaced (lost) original. Strata at the Dzban Plateau
comprise mainly silty, sandy marlstones, spongilitic

Policka

Text-fig. 1. Simplified map of the Bohemian Cretaceous Basin (grey) showing the occurrence of Stramentum (Stramentum)

pulchellum (G. B. SOWERBY JR., 1843).
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sandstones and siltstones with spongilite cavities (15— 20 cm
in diameter) with an abundant molluscan fauna containing
bivalves e.g. Mytiloides labiatus (SCHLOTHEIM) and ammonites,
e.g. Mammites nodosoides (SCHLOTHEIM). A diverse assemblage,
dominated by Protocallianassa bohemica (FRITSCH), occurs
in the upper part of the spongilitic sandstone (Vané¢ 1999;
Svoboda 2003).

The lower part of the Teplice Formation is characterized
by shallow-water, marine biomicritic limestones. Calcareous
claystones to marlstones, with limestone intercalations
occur higher in the sequence. This formation differs from
both underlying and overlying units in comprising fewer
psammitic sediments. At the base of Teplice Formation, a
‘coprolite layer’ is developed, with a high glauconite
content, phosphatic nodules, casts of shells and coprolites
(Cech et al. 1980). Macrofossils from this unit include
mainly inoceramids (/noceramus costellatus, 1. cuvieri),
ammonites (Lewesiceras peramplum, Scaphites geinitzii,
Helicoceras reussianum, Baculites undulatus), gastropods
(Natica, Pleurotomaria, Turbo), non-inoceramid bivalves
(Isocardia cretacea, Cardium bipartitum, Nucula semilunaris,
Syncyclonema nilsoni, Spondylus spinosus) and other groups.

Two stramentids are known from the Teplice Formation
at Kostice (GPS co-ordinates: 50°23°59.680°“N, 13°57°47.
190“E) and Lahost’ (GPS co-ordinates: 50°37°52.999“N,
13°45°50.894“E) in the northwest of the basin. At Kostice
exposures are mainly of clayey limestones and calcareous
marlstones; at present this locality is covered by scree and
is much overgrown. Kostice is the site of Fric’s sample
locality and is now referred to as the Teplice Formation.
Accumulations of comminuted mollusc and ostracod shells,
vertebrate bones and large benthic foraminifera known as
‘Kostice plates’ occur at the base of this formation. Below
this and close to the surface of the River Ohfe, a coprolite
bed occurs. Above the ‘Kostice plates’ horizon, is a
compact horizon of clayey limestones also known as ‘Hundorf
limestone’ with ammonites (Lewesiceras peramplum) or
their body chambers (Van¢ 1999). From these, Fri¢ (Fri¢
1889a, 1889b) described a specimen of Stramentum (S.)
pulchellum.

Outcrops at Lahos$t’ near Teplice expose very compact
quartzites at the base with glauconitic sandstones above.
The upper part has clayey and calcareous marlstones, which
yield most of the fauna, and probably is the source of
a single individual of Stramentum.

Methods

All stramentids known from the BCB were examined.
Ammonium chloride sublimate was used, hoping to achieve
a higher contrast when photographing the specimens from
the collections of the National Museum in Prague (NM).
However, with the exception of NM 03449, the results
were not satisfactory. Photographs of NM 03448 and NM
03449 were taken using the microphotography setting
Olympus DP70 and photographs of additional material
deposited in NM (03445 — 03447 and O7132) were taken
using the microphotography setting Keyence VHX-2000.
Specimen PA 1476 was photographed by museum curator
Miroslav Radofi from Krupka Museum where material is
deposited. Plates were made using Corel Graphic Suite X4.

Systematic palaeontology

In terminology and taxonomy, we follow Fritsch and
Kafka (1887), Logan (1897), Withers (1920, 1935), Hattin
(1977), Stevenson (1979), Collins (1986), Breton and Boiné
(1993), Hauschke (1994), Hauschke et al. (2011) and
Wittler (1996).

Subclass Cirripedia BURMEISTER, 1834
Superorder Thoracica DARWIN, 1854
Order Scalpelliformes BUCKERIDGE et NEWMAN, 2006

Family Stramentidae WITHERS, 1920

Genus and subgenus Stramentum LOGAN, 1897

DBype species. Pollicipes haworthi WILLISTON, 1897; Late
Santonian of Kansas.

Stramentum (Stramentum) pulchellum
(G.B. SOWERBY JR., 1843)

Pl 1

1843  Loricula pulchella; G. B. Sowerby jr., p. 260.

1851 Loricula pulchella; Darwin, p. 81.

1878 Loricula gigas Fr.; Fri¢, p. 147.

1879 Loricula gigas Fr.; Fri¢, p. 137.

1885 Loricula gigas FriC; Kafka, p. 21— 22, pl. 3, fig. 5.

1886 Loricula gigas FriC.; Kafka, p. 573.

1887 Loricula pulchella, Sow.; Fritsch and Kafka, p. 1
(including var. minor and var. gigas).

1889a Loricula pulchella, Sow. var. gigas, FRr.; Fri¢, p. 96.

1889b Loricula pulchella, Sow. var. gigas, FRr; Fri¢, p. 90.

1920 Stramentum pulchellum, G. B. SOWERBY, JUN., sp.; Withers,
p- 70.

1935 Stramentum pulchellum (G. B. SOWERBY, JUN.); Withers,
p. 316.

1977 Stramentum pulchellum (SOWERBY); Hattin, p. 812.

1986 S. pulchellum (G. B. SOWERBY JR); Collins, p. 130.

1989 Stramentum pulchellum (SOWERBY); Oekentorp, p. 134,
pl. 1, fig. 1; pl. 2, figs. 3— 4; pl. 4, figs. 1, 4.

1993  Stramentum pulchellum (G.B. SOWERBY JUN., 1843);
Breton and Boiné, p. 20.

1994  Stramentum (Stramentum) pulchellum (SOWERBY); Hauschke,
pp. 15— 19, pls. 1- 5.

1996 Stramentum (S.) pulchellum (SOWERBY 1843); Wittler, p. 94.

2011 Stramentum (Stramentum) pulchellum (SOWERBY, 1843);
Ifrim et al., p. 527.

2011 Stramentum (Stramentum) pulchellum (SOWERBY); Hauschke
et al., p. 202, figs. 3— 5.

2012 Stramentum (Stramentum) pulchellum (SOWERBY); Schollmann
and Hauschke, pp. 61— 64, fig. 5; taf. 1, figs. 1- 7.

Holotype: A specimen from the Turonian (Upper
Chalk) at Rochester, England; described and illustrated by
G. B. Sowerby jr. (1843); in the collections of the Natural
History Museum (London), registration number NHM
59150.

Material: Atotal of eight specimens; NM 03445 —
03449, NM 04255 and NM 07132 in the palacontological
collections of the National Museum (Prague) and PA 1476
at Krupka Museum. With the exception of NM 03448, NM
07132 and PA 1476, these represent Fritsch’s (1877) and
Fritsch and Kafka’s (1887) originals. NM 03445 — 03447,
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NM 03449, NM 04255 and NM 07132 were recorded as
epizoans on shells of Lewesiceras or Collignoniceras. The
original substrate of NM 03448 and PA 1476 is uncertain.
All ontogenetic stages, from juvenile to adult, are presented
and all individuals are (semi-) articulated.

Distribution: Cenomanian of England, France
and northwest Germany; Turonian of northern Ireland,
England, northwest Germany and the Czech Republic;
Coniacian of Mexico; ?lower Campanian of northern
Germany (Jagt 2013). For summaries of geographical and
stratigraphical distribution, reference is made to Hauschke
(1994), Nomura et al. (2009), Ifrim et al. (2011), Hauschke
et al. (2011) and Schollmann and Hauschke (2012).
Specimens from the BCB originate from the Lower-Upper
Turonian, as follows: Lower to Middle Turonian (Bila
Hora, Prague: NM 03446, NM 03447, Stredokluky: NM
03449; Peruc vicinity NM O7132; Dzban: NM 03448, see
below), Upper Turonian (Kostice: NM 03445, with
negative imprint NM O4255; Lahost’: PA 1476).

Diagnosis. Tergum triangular with growth lines
sharply upturned (near occludent margin); scutum
triangular with umbo removed from apex by between one
quarter to one third the length of the plate; ventro-apical
(occludent) margin straight or gently convex; carinolatus
with growth lines sharply upturned along tergal margin;
upper latus triangular; peduncular plates arranged in eight
vertical imbricating rows: six broad rows aligned beneath
and of about the same width as the carinolatera, upper latera
and scuta; two narrower rows aligned beneath the carina
and rostrum; rostrum is not preserved.

Description. All specimens conform broadly to
the species; PA 1476 differs slightly in scutal and upper
lateral outline. Individuals expose external surfaces of
capitular and peduncular plates, representing either left-
hand (NM 03445, NM 03446) or right-hand sides (NM
03447 — 03449, NM 07132, PA 1476). NM 04255 represents
an internal mould of NM 03445. Rostrum not preserved (it
may seem that a rostral fragment is preserved in NM 07132,
but a small piece placed on the connection of the occludent
and basal margin is only a broken part of a scutum).

Capitulum about one third length of peduncle. Scutum
subtriangular with convex occludent margin, growth-lines
sub-parallel to basal margin, then sharply upcurving to
parallel upper lateral margin; scutal umbo removed from
apex by about one quarter to a third the length of occludent
margin. Upper latus almost isosceles-triangular in outline,
length comparable to scutum; growth-lines parallel to basal
margin. Tergum broadly triangular with acute occludent-
upper lateral angle, carinolateral margin straight to slightly
convex, apex acute and level with that of carinolatus;
growth-lines parallel upper lateral margin, but upturn
sharply to run sub-parallel to occludent margin; basal angle
of tergum extends to just above the capitulum-peduncle
boundary. Carinolatus obliquely triangular with growth
lines parallel to a straight or gently convex basal margin.
Carina narrow and long triangular slightly convex with
length comparable to carinolatus.

Peduncle. Heavily calcified, joining capitulum obliquely
and sloping gradually towards rostral side, widest at one
third of length (measured from base of capitulum) narrowing
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towards base and capitulum, with size of single plates
decreasing. Arranged with three broad vertical rows aligned
with paired scuta, upper latera and carinolatera and two
narrower, unpaired outer rows (rostral and carinal). All
plates with fine growth lines parallel to plate outline; plates
of scutal, upper lateral and carinolateral columns of similar
size, becoming narrower, towards both capitulum and the
base. Shape of scutal and carinolateral columns broadly
sub-trapezoidal, straight or gently convex on rostral and
carinal sides, plates of upper lateral column broadly sub-
hexangular with convex upper margin and concave lower
margin (more markedly than in adjacent columns), plates
narrower just below capitulum and with near-straight upper
margins; width about four times height. Carinal plates
almost quadrangular, slightly higher than wide and slightly
less than four times width of corresponding plates in
adjacent column. Plates of rostral column rather
subtrapezoidal; of similar size to carinal row, but broader in
width; towards base, plates become narrower and scutal
margin straightens. Outer plates overlap neighboring inner
plates; row of plates corresponding to upper latus
overlapped from both sides. Within each row, overlapping
occurs from base to top. Basal plates of peduncle not
preserved.

Lot NM 03445 contains two specimens, the upper one
preserving only scutum, upper latus and a deformed
tergum; occludent margin in both capitula straight,
peduncle is almost complete, lacking solely lower part of
carinal column, lower specimen lacks rostrum, carina and
lower half of peduncle, uppermost plates of carinolateral
and scutal columns are sub-hexangular as in upper lateral
column; plates of rostral column have convex upper
margins and heavier growth lines.

NM 03446 has a fragmentary part of the right-hand side
scutum exposed; tergum longer than carinolatus and carina
and tergum exceeding both; plates in rostral column about
twice width of those in carinal column; peduncle almost
complete, lacking only lowest part of each column.

NM 03447 lacks rostrum, carina and apex of a rounded
and deformed tergum, occludent margin straight; three main
columns of peduncle complete, rostral column and most of
carinal column not preserved.

Lot NM 03448 represents some juvenile individuals as
external moulds; very small juveniles have about 6-8 plates
in peduncular columns, most of them preserved only as
fragments of capitulum or peduncle; a single specimen
almost complete, capitulum without carina and rostrum and
peduncle with three main columns (scutal, upper lateral,
carinolateral) corresponding to description above;
occludent margin of capitulum straight.

NM 03449 capitulum incomplete (rostrum, scutum and
rostral and scutal column of peduncle lost); scutal margin of
upper latus broken; remaining part of occludent margin
straight, only upper lateral, carinolateral and carinal
columns preserved, all lacking lower parts; size and shape
of two main columns similar, upper plates narrowest;
towards base, plates of carinolateral column rather broadly
subtrapezoidal as in other specimens, lower plates of carinal
column with spurs on both sides and with convex upper and
lower margins (rhomboidal outline), connection of upper
lateral and carinolateral columns disarticulated; slight
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deformation displaced upper lateral margin towards
carinolateral row.

Lot PA 1476 comprises two specimens, the upper
(smaller and younger) lacking rostrum, tergum and upper
parts of scutum and upper latus; peduncle almost complete,
lacking only lower part; rostral column disarticulated; the
lower specimen (larger and more mature) lacking only
rostrum and apex of tergum; specimen retaining part of
second scutum from left-hand side as in NM 03446;
scutum and upper latus slightly deformed, scutum with
strongly convex upper lateral margin (vs straight in other
specimens) and outline less rounded-triangular and upper
latus with concave scutal margin. This results from slight
disarticulation of some peduncular plates (N. Hauschke,
pers. comm., 2012). Occludent margin convex (because of
lack of uppermost part of tergum and almost rounded
scutum), upper lateral and rostral columns nearly complete,
only few plates of carinal column and upper half of
carinolateral and scutal columns present; upper and lower
margins of scutal and carinolateral plates almost straight,
towards base, plates of rostral column rhomboidal (with
spur on both sides) rather than subtrapezoidal.

Remarks. All material, collected near the end of
the nineteenth century, is articulated or semi-articulated
(e.g., PA 1476) and well preserved. NM 03445 (and
counterpart NM 04255), NM 03446, NM 03447, NM
03449 and NM 07132 were found as epizoans of body
chambers of ammonite shells. We are not certain about the
original substrate of NM 03448 and PA 1476. NM 03448,
which represents external moulds of juvenile individuals
and was recorded by Fritsch and Kafka (1887) as an
epizoan of Collignoniceras woollgari. As noted, the
original has been replaced with other juveniles in a similar
state of preservation. Fritsch’s original stems from the
Lower-Middle Turonian calcareous marlstones from a
defunct quarry in the DZban Plateau; he differentiated three
growth stages — on the basis of the number of peduncular
plates; all individuals have four capitular plates preserved:
scutum, upper latus, tergum and carinolatus. NM 03448
also comprises juveniles, but unfortunately, information on
either the substrate or provenance area is lacking, but we
assume them to have come from DzZban as well. One of the
juveniles is nearly complete, having four capitular plates
and 6-8 plates in each peduncular column. Others also have
four capitular plates, but due to their fragmentary
preservation it is impossible to distinguish growth stages. It
cannot be determined whether specimens in lot NM 03448
were attached or not, but in view of the good state of
preservation, it is most likely that these juveniles were also
attached to some shell. A similar case is PA 1476, which
also comprises two well-preserved stramentids, although it
is not clear what were originally attached to. Only small
pieces of matrix survive with these collections.

Fritsch and Kafka (1887) described two varieties of
Stramentum pulchellum from the BCB, namely minor and
gigas, on the basis of differences in peduncular plates and
overall body size. Var. gigas was recorded to have pointed
plates in the carinal column (reflecting rapid growth of the
body), with plates of the carinolateral and scutal columns
broadly subtrapezoidal and produced into a spur on the
upper lateral sides, and plates of the upper lateral column

equally developed on the upper lateral and scutal sides and
all plates of the three main columns have rounded margins.
However, these features are typical of all Czech stramentids.
Individuals of var. gigas are also larger, reflecting older age
and these have a greater number of peduncular plates.
Fritsch’s var. minor comprised six specimens of 15 to 20
mm in size, all from the Lower-Middle Turonian;
unfortunately, only three of these survive (NM 03446, NM
03447 and NM 03449). NM 03446 was described as an
epizoan of the body chamber of a juvenile Lewesiceras
peramplum; it is the largest and best preserved of
individuals of var. minor. The substrate of NM 03447 was
Collignoniceras woollgari, while the deformed NM 03449
was fixed on L. peramplum. All individuals are from the
Lower-Middle Turonian. NM 03445 comprises two
stramentids, originally described by Fritsch and Kafka
(1887) as var. gigas, as epizoans on the body chamber of a
large L. peramplum. PA 1476 is of the Upper Turonian age.
In short, any preferred orientation and position of attached
stramentids cannot be recognised, contrary to other
Cretaceous stramentids described by Breton and Boiné
(1993), Hauschke (1994), Wittler (1996), Hauschke et al.
(2011), Ifrim et al. (2011) and Schéllmann and Hauschke
(2012).

Finally, it should be stressed that the figures and animal
restorations (drawings) presented in works by Fritsch
(notably in Fritsch and Kafka 1887) often do not fully
correspond with the original specimens (pers. obs. MKV,
TK) as in many cases his reconstructions are idealised. This
is especially true for stramentids NM 03446 (figured in
Fritsch and Kafka 1887: pl. 1, fig. 2) or NM 03449 (figured
in Fritsch and Kafka 1887: pl. 1, fig. 4). Thus, caution must
be taken when dealing with Fri¢’s taxa on the basis of
published figures only.

Palaeoecology and taphonomy

Stalked barnacles, a highly successful group of
crustaceans, most often occur in the fossil record as
dissociated plates of capitulum and peduncle, because soon
after death plates tend to disarticulate and become scattered,
similar to modern lepadids and scalpellids (Hauschke et al.
2011). The Cretaceous genus Stramentum provides some
notable exceptions, because under certain conditions,
individual plates of heavily calcified stramentids have
remained articulated during fossilisation. Unfortunately,
finds of articulated stramentids are rather rare and their
occurrence appears to be restricted to three exceptional
circumstances: when their cypris larvae attached directly to
a substrate (e. g. ammonite shells); when cirripedes were
embedded in black shales; or when cirripedes were rapidly
buried. Examples of completely articulated stramentids,
often in groups, on shells of ammonites or inoceramid
bivalves, are commoner than finds from anoxic settings
exemplified by black shales. Attachment was by the
uncalcified basal part of the peduncle. In the majority of
cases, attachment occured on live ammonites, and a few
generations are occasionally represented (Ifrim et al. 2011).
Stramentids appear to have preferred rather smooth
planispiral ammonite morphotypes with widely spaced,
shallow ribs, such as members of the genera Collignoniceras
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BREISTROFFER, 1947 and Lewesiceras SPATH, 1939. However,
there is a single case of attachment to heteromorph
ammonites of the genus Sciponoceras HYATT, 1894 from
northwest Germany (Hauschke et al. 2011). Schoéllmann
and Hauschke (2012: table 1) presented a highly detailed
picture of palacoecological and palacogeographical
relationships and of preservational and taphonomical
implications of Stramentum.
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Explanation of the plate

PLATE 1

Stramentum (Stramentum) pulchellum (G. B. SOWERBY
JR., 1843)

1,2. NM 03446 from the Lower-Middle Turonian, Bila
Hora (Prague); nearly complete specimen and detail
of capitulum, respectively. Fri¢’s original (figured in
Fritsch and Kafka 1887: pl. 1, fig. 2). Explanation of
names of capitular plates: ¢ = carina, cl = carinolatus,
t = tergum, ul = upper latus, sc = scutum. Scale bars
equal 2 mm.

3. NM 03447 from the Lower-Middle Turonian, Bila
Hora (Prague). Fri¢’s original (figured in Fritsch and
Kafka 1887: pl. 1, fig. 3). Scale bar equals 2 mm.

4,5. NM 03449 from the Lower-Middle Turonian,
Stfedokluky; fragmentary specimen and detail of
capitulum, respectively. Fri¢’s original (figured in
Fritsch and Kafka 1887: pl. 1, fig. 4). Scale bars equal
2 mm.

6. NM 07132 from the Lower-Middle Turonian, Peruc
vicinity (one of several overgrown outcrops),
collected by Mr. Danes. Scale bar equals 2 mm.

7. NM 03445 from the Upper Turonian, Kostice. Fri¢’s
original (figured in Fritsch and Kafka 1887: pl. 1, fig.
1). Scale bar equals 1 cm.

8. PA 1476 from the Upper Turonian, Lahost’, which is
deposited in Krupka Museum (North Bohemia). Scale
bar equals 1 cm.

9. NM 03448, external mould of juvenile specimens
from the Lower-Middle Turonian, old overgrown
quarry in the DZban Plateau. Scale bar equals 5 mm.
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Introduction

Actinopterygian fishes are the most numerous
vertebrates in the limnic Carboniferous and Permian
sediments of the Bohemian Massif. Antonin Fri¢
established the basic knowledge about their taxonomy and
anatomy in his fundamental four-volume work “Fauna der
Gaskohle und der Kalksteine der Permformation B6hmens”.
Antonin Fri¢, however, was not the first to describe
actinopterygian fishes from the Permo-Carboniferous
basins of the Bohemian Massif. Agassiz (1833—43) was the
first, and he described Amblypterus vratislaviensis from the
Early Permian of the Intrasudetic Basin. Amblypterus
kablikae was the second species, described by Geinitz
(1860) from the Early Permian of the Krkonose Piedmont
Basin, and then Heckel in Heckel and Kner (1861) added
several other species of amblypterids from the Krkonose
Piedmont Basin. The earliest papers of Antonin Fri¢
concerning Carboniferous and Permian actinopterygians
date from 1875 (Fri¢ 1875), and he published subsequently
a set of papers about their anatomy and taxonomy. He
published a summary of all the knowledge he obtained at
that time in his excellent work “Fauna der Gaskohle und der
Kalksteine der Permformation Bohmens”. Fri¢ published
descriptions of twenty-one species of actinopterygians from
the Carboniferous and Permian basins of the Bohemian
Massif in his Fauna der Gaskohle, and in the last minor
paper (Fric 1912a,b) supplemented this with a short
description of an additional species.

Subsequently, many years passed during which the
study of actinopterygians from the Bohemian Massif was
neglected. Westoll (1944), Gardiner (1963) and Heyler
(1969) then published partial revisions of several species.
The author of this paper initiated his research of the
Carboniferous and Permian actinopterygians of the

Stamberg, S. (2013): Knowledge of the Carboniferous and Permian actinopterygian fishes of the Bohemian Massif — 100 years after Anto-
nin Fri¢. — Acta Mus. Nat. Pragae, Ser. B, Hist. Nat., 69(3-4): 159-181. ISSN 0036-5343 . DOI 10.14446/AMNP.2013.xxx

Abstract. A summary of twenty-three actinopterygian taxa that are known from the Carboniferous and Permian basins of the Bohemian
Massif is presented here. Descriptions of all taxa are given, including their characteristic features, synonymy, stratigraphical range,
geographical distribution and information about the types. Those species that were already known in the time of Antonin Fri¢ are commented

Bohemian Massif, beginning in the mid-nineteen seventies
(Stamberg 1975, 1976). Revisions of most species
described by Fri¢ have been published since that time, and
voluminous material of actinopterygians from new
localities that were unknown to Fri¢ has been obtained.
Considerable extension of our knowledge about Carboniferous
and Permian actinopterygians of the Bohemian Massif has
progressed during this last period. The following section
presents an overview of those actinopterygian species that
are known at present from the freshwater Carboniferous and
Permian sediments of the Bohemian Massif briefly
including their characteristic features, stratigraphical range
and geographical distribution. Those species that were
already known in the time of Antonin Fri¢ are commented
upon in relation to Fri¢’s original conception.

The descriptive terminology conforms to that adopted
by Grande and Bemis (1998), with inclusion of some terms
after Poplin and Lund (1997). Measurement methods and
the scale count are the same as those described by Stamberg
(1991, 2007).

Specimens figured are deposited in the National
Museum, Prague (M), Museum of Eastern Bohemia at
Hradec Kralové (MHK), Czech Geological Survey (Ya) and
Municipal Museum at Nova Paka (P).

Systematic palaeontology

Order Palaeonisciformes Hay, 1929
Genus Letovichthys STAMBERG, 2007

Type species: Letovichthys tuberculatus
STAMBERG, 2007.
Locus typicus: Kladoruby “Dolni Peptik”, near

the town Letovice, Blansko district, Czech Republic.
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Stratum typicum: Lubé Horizon, Lower
Letovice Formation, Early Permian.

Diagnosis: Body slender-fusiform, head low with
moderately pronounced rostral part. Frontal very narrow
and long, not in contact with orbit. Length/width ratio is
3.3, interfrontal suture straight, and lateral border of the
bone is without any process. Frontals two times longer than
the parietals. Interparietal suture half as long as lateral edge
of parietal. The fronto-parietal suture is shifted only slightly
posteriorly or nearly at the same level as the suture between
the dermosphenotic and dermopterotic. The dermosphenotic
is triangular, anteroposteriorly elongated, and tapering
anteriorly to the nasal. The dermosphenotic carries the
infraorbital canal, which probably bends ventrally, and
dorso-lateral-anterior canal extends to the anterior extremity
of the dermosphenotic. The dermopterotic is rectangular; its
posterior margin is at the same level as the posterior
termination of the parietal. All bones of the skull roof are
ornamented with outstanding closely arranged tubercles or
very short ridges. All tubercles and ridges bear fine ridges
that are concentrated on their tops. From one to three pairs
of extrascapular lateral and one or two pairs of
extrascapular medial form a narrow strip between the
parietal, dermopterotic and posttemporal. Preoperculum
reaches to the dermopterotic and dermosphenotic. Antero-
ventral border of the preoperculum bends at an angle of 90
degrees, the posterior border of the bone is not inflexed, but
only moderately bent. Lower jaw is very strong, and
ornamented on ventral half of the lateral surface with
prominent mounds of ganoin. Large dorsal region of the
lateral surface of the lower jaw is without sculpture.
Maxilla with large maxillary plate of trapezoidal form
tapers ventroposteriorly to the projection. The length of the
maxilla is 1.5 — 2.2 times the length of the maxillary plate,
and 3 — 3.3 times the height of the maxillary plate. Pre-
maxilla is present and is probably toothed. Marginal teeth
on the jaws are arranged in two rows. Outer row is
composed of numerous, small, sharp-pointed teeth. The
inner row possesses large conical teeth, three times taller
than those in the outer row. They can be less numerous,
numbering about 16 teeth per jaw, with large gaps between
neighboring teeth, or they are numerous, arranged closely
without gaps, with about 40 teeth per jaw. Prearticular
provides numerous very small teeth. Hyomandibular with
well-developed processus opercularis. Rectangular
operculum, 1.8 times higher than long. Suboperculum with
sloping dorsal border, anterior border of the bone two times
shorter than the posterior one. Oval paired posttemporal,
with distinctive ridges longitudinally arranged. Small
presupracleithrum present. Distinctive sculpture from long
ridges parallel with the posterior border of the bone covers
posterodorsal region of the supracleithrum. Pectoral fins
with lepidotrichia probably not segmented at their bases.
Leading two or three lepidotrichia of the pectoral fins are
stout, not segmented along their entire length. Fringing
fulcra present on the pelvic and anal fins and on the ventral
lobe of the caudal fin. The scales are small, and those on
dorsal side of the body are strongly sculptured. Sculpture
consists of dorsoventrally arranged ridges, sometimes
anastomosing on dorsal two third of the scale, and long
ridges along ventral border of the scale. The scales are
situated on the dorsal side of the body, but those more
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ventrally have less numerous simple ridges dorsoventrally
arranged, while long ridges along the ventral border of the
scale disappear completely.

Included species: Letovichthys multidentatus
STAMBERG, 2007 besides the type species Letovichthys
tuberculatus STAMBERG, 2007.

Letovichthys tuberculatus STAMBERG, 2007
Text-fig. 1

2007 Letovichthys tuberculatus n. sp.; Stamberg, p. 56, figs 56-71,
pls. 26-36.

Holotype: Specimen MHK 72424 (part and
counterpart) with well preserve dermal bones of the skull
roof, jaws, subopercular, dermohyal, cleithrum and scales.

Locus typicus: Kladoruby ,Dolni Peptik®, near
the town Letovice, Blansko district, Czech Republic.

Stratum typicum: Lubé Horizon, Lower
Letovice Formation, Early Permian.

Occurrence: Kladoruby “Dolni Pepiik”, Letovice
“Jindfichov”, Zbraslavec.

Diagnosis: Maxilla with trapezoidal maxillary
plate. The length of the maxilla is 1.5-2 times the length of
the maxillary plate, and 3 times the height of the maxillary
plate. Jaws bear two types of marginal teeth in two rows.
Outer row bears numerous, small, sharply pointed teeth.

The inner row posses large, sharply pointed, conical
teeth, three times higher than those on the outer row. They
are less numerous, with about 16 teeth per jaw, and with
large gaps between neighbouring teeth.

s PopDPt Pa r”"’_ Extm Op <P E"! et e

ifc
Fr lo.s

Dsph
dlac

Dent

Gu

Rbr

Text-fig. 1. Letovichthys tuberculatus STAMBERG, 2007.
Reconstruction of the dermal skull in lateral view, x 3. After
étamberg (2007). Dent — dentalosplenial; Dhy — dermohyal;
dlac - dorso-lateral-anterior sensory canal; Dpt — der-
mopterotic; Dsph — dermosphenotic; Ext.l — extrascapular late-
ral; Ext.m — extrascapular medial; Fr —frontal; Gu.l — gular
lateral; ifc — infraorbital canal; Io.s — infraorbital superior;
mdc — mandibular canal; Na — nasal; Op - operculum; Pa —
parietal; Pmx — premaxillar; Pop - preoperculum; Pscs — post-
spiracular; Pt — posttemporal; Ptr — postrostral; Rbr — bran-
chiostegal rays; Sbo — suborbital; Scl — supracleithrum; Sop -
suboperculum; stc — supratemporal commisural sensory canal.
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anglické uvozovy 66 99
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místo - frontal
dát - frontal
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The scale count is

— 52
15 30 46

Letovichthys multidentatus STAMBERG, 2007

2007 Letovichthys multidentatus . sp.; Stamberg, p. 67, figs 7274,
pls. 37, 38.

Holotype: Specimen MHK 72436 (part and
counterpart) with well-preserved dentition on the jaws,
partly preserved jaws, bones of the skull roof, and body.

Locus typicus: Kladoruby “Dolni Pepiik”, near
the town of Letovice, Blansko district, Czech Republic.

Stratum typicum: Lubé Horizon, Lower
Letovice Formation, Lower Permian.

Occurrence: Kladoruby “Dolni Pepiik”.

Diagnosis: Maxilla with low and elongated
trapezoidal maxillary plate. Jaws bear two types of
marginal teeth in two rows. The inner row possesses at least
40 large conical teeth, bluntly pointed, closely spaced
without gaps. Outer row bears numerous, small, sharp
pointed teeth.

Remarks: Letovichthys tuberculatus and Letovichthys
multidentatus share many identical features, including body
shape, skull roof construction, basic jaw morphology, fin
position, pectoral fin construction, and the shape and
sculpture of the scales. The differences between these two
species lie in the shape of the maxillary plate and in the type
of dentition on the jaws. Both species occur in horizons of
laminated claystones and limestones at the Kladoruby
“Dolni Pepiik” locality (Boskovice Graben). They are
accompanied by very abundant acanthodians of the species
Acanthodes gracilis (Beyrich, 1848) and Acanthodes
stambergi Zajic, 2005. Xenacanthid elasmobranchs and
discosauriscid amphibians also occur there, but are rarer.
More precise assignment of Lefovichthys at the family level
is difficult at present.

Family Elonichthyidae ALDINGER, 1937

Diagnosis (after Schindler in Poschmann and
Schindler 2004, emended): Skull triangular in lateral
aspect. No prominent rostrum. Orbit positioned far
anteriorly. Infraorbital sensory canal running far anteriorly
on the dermosphenotic. Three pairs of otoliths present, one
hemispherical and strongly enlarged. Parasphenoid
toothless, without anterior processus ascendens, but with
long posterior processus ascendens, processus cultriformis
undivided. Skull roof ornamented with knobs, rarely with
short striae with ridges of ganoin. Jaws sculptured with
long, undivided striac of ganoin with a sharp ridge.
Shoulder girdle with long branching striae showing ganoin
ridges, striae partly with posterior denticulation. Opercular
bones sculptured with small pits. No pineal foramen
present. No intertemporal present. Posterior skull roof in
one species narrower than anterior skull roof, otherwise of
the same width. Dermosphenotic and dermopterotic
arranged in line. Dermosphenotic not reaching the nasal.
Upper mouth margin formed by premaxilla and maxilla,

both of them plus dentary with strong heterodont dentition
arranged in 2 — 3 rows. Maxilla with crescent-shaped
posterior plate. Antorbital in truly orbital position. Posterior
infraorbital posteroventrally enlarged. Ventral accessory
operculum present (ventrally or anteroventrally to
operculum). More than ten branchiostegal rays present, the
first one clearly higher than the remaining ones.
Hyomandibular with processus opercularis. Presupracleithrum
present. Supracleithrum, with one exception, ventrally
stretching beyond operculum. Total body length up to 50
cm. Body slender, with large triangular dorsal and anal fins.
Caudal fin heterocercal and deeply forked. Anterior margin
of pectoral fin always denticulate, anterior margin of other
fins depending on species. Scales sculptured with striae,
diagonally divided into a posterodorsal and anteroventral
field; striae running posterodorsally parallel to diagonal,
anteroventrally parallel to lower scale margin.

Included genera: Only Elonichthys GIEBEL,
1848 is known from the Bohemian Massif.

“Elonichthys” GI1EBEL, 1848

Type species: Elonichthys germari GIEBEL, 1848.

Diagnosis (after Gardiner 1963): Body fusiform;
fins large with small fulcra anteriorly and lepidotrichia
distally bifurcated. Dorsal and anal fins triangular and of
much the same size, dorsal fin opposite the space between
pelvic and anal fins; pectoral fins with rays joined to their
base, and pelvics short based; anal fin triangular, without
fringe, similar in shape to pelvics, caudal fin deeply cleft
and inequilobate. Skull with well-developed rostrum,
oblique suspensorium and medium-sized orbit; operculum
larger than suboperculum, with antero-dorsal dermohyal,
but no ventral accessory bone in opercular series;
suborbitals present, and row of supraorbitals between
dermosphenotic and nasal bones. Branchiostegal rays
numerous, teeth acutely conical and arranged in two series
— inner row of well-spaced, large laniaries and outer row of
numerous, closely arranged teeth. Scales rhomboidal, often
denticulated posteriorly, large ridge scales in front of
median fins. Skull bones ornamented with tuberculations
and striae of enamel.

“Elonichthys” krejcii (FRITSCH, 1895)
Text-fig. 2, figs 2, 3

1895 Acrolepis Krejcii, Fr.; Fritsch, p. 115, pl.128, figs 1-8.

1895 Acrolepis sphaerosideritarum, FRr.; Fritsch, p. 116, pl. 127,
figs 1-7.

1991  Watsonichthys krejcii (Fri¢, 1895); Stamberg, p. 31, figs 3-5,
pls. 1-3.

1991 Watsonichthys sphaerosideritarum (FRIC, 1895); Stamberg,
p- 37, figs 6-11, pl. 4.

2006 “Elonichthys” krejcii (FRIC 1895); Stamberg, p. 223, fig. 2C

2006 “Elonichthys” sphaerosideritarum (FRi¢ 1895); Stamberg,
p. 223, fig. 2B

2010 “Elonichthys” krejcii (FRIC, 1895); Stamberg, p. 165;
figs 9, 10.

Holotype: Specimen figured by Fritsch (1895) on
pl. 128, figs 1-8, deposited in the National Museum, Prague
under No. M 1208 (both counterparts) and M 890 (galvanic cast).
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Locus typicus: Malesice, district Plzeti — north,
Czech Republic.

Stratum typicum: MsSec Member, Stephanian
B, Upper Carboniferous, Plzen Basin.

Occurrence: A few fragments of the bodies are
known as spherosiderite nodules from the locality Malesice
in the Plzen basin. Isolated scales mainly come from several
boreholes in the Central and West Bohemian late Paleozoic
basins, and the Krkonose Piedmont Basin (Stamberg and
Zajic 2008).

Diagnosis (after Stamberg 1991, emended): Body
fusiform not exceeding 130 mm total length. Pectoral fins
very long, reaching at least the anterior margin of the pelvic
fin. Anal fin base is longer than the dorsal one. Dorsal fin
partly opposite the space between the pelvic and anal fins,
and partly opposite anal fin base. Small fringing fulcral
scales on the leading edge of the pectoral, pelvic, anal and
dorsal fins. Maxillary plate is anteroposteriorly elongated,
and forms prominent processus ventroposteriorly. Oval
operculum narrowing ventrally. Square suboperculum.
Numerous branchiostegal rays, first branchiostegal ray
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Text-fig. 2. Reconstruction of some Westphalian and Stephanian actinopterygians. Figs 1 — 5 after Stamberg (1991), Fig. 6 after
Westoll (1944). Scale bars represent 20 mm. 1 — Acrolepis gigas (FRIC, 1877), 2 — “Elonichthys” krejcii (FRITSCH, 1895), figured after
the original holotype of Acrolepis sphaerosideritarum FRritscH, 1895, 3 — “Elonichthys” krejcii (FRITSCH, 1895), figured after the
original holotype of Acrolepis krejcii FRITSCH, 1895, 4 — Sphaerolepis kounoviensis FRrIC, 1877, 5 — Sceletophorus biserialis FRITSCH,

1894, 6 — Pyritocephalus sculptus (Fric, 1875).
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ventrally to the suboperculum is two times higher than the
rest. Triangular accessory operculum fits tightly in space
among operculum, suboperculum and preoperculum. Oval
presupracleithrum sits between operculum and supracleithrum.

Remarks: Fritsch (1895) originally described
Acrolepis krejcii and Acrolepis sphaerosideritarum from
the spherosiderite nodules of the Plzeii Basin. Stamberg
(1991) removed these species from the genus Acrolepis
particularly for the presence of the accessory operculum
and for the similarity of both species with Rhabdolepis
eupterygius (Agassiz, 1833). Rhabdolepis eupterygius was
revised at that time by Heyler (1976) who assigned this
species to the genus Watsonichthys. Only after having
studied the type specimen of Watsonichthys pectinatus at
the Royal Scottish Museum at Edinburgh was I convinced
that the maxillary plate of Watsonichthys pectinatus is
conspicuously elongated and low, just as different from that
of R. eupterygius as from that of “Elonichthys” krejcii. The
significant difference in the shape of the upper jaw is the
primary reason for removing “E.” krejcii from Watsonichthys.
The configuration of the cheekbones, bones of the opercular
apparatus and the dermal bones of the skull roof show close
relation to the genus Meisenheimichthys SCHINDLER, 2004
and to the family Elonichthyidae in the sense of Schindler
(Poschmann and Schindler 2004, Schindler 2007).
Therefore, 1 tentatively place “Elonichthys” krejcii in the
genus “Elonichthys” and family Elonichthyidae, in the
sense of Schindler (Poschmann and Schindler 2004). Finally,
study of additional material showed that “Elonichthys”
sphaerosideritarum is a synonym of “Elonichthys” krejcii
(Stamberg 2010). A revision of the genus Elonichthys and
its type specimen deposited in the University at Halle is
necessary in order to distinguish the principal condition for
a correct determination of the actinopterygians from within
the range of the Elonichthyidae.

“Elonichthys” sp.
1997 Watsonichthys; Zajic, p. 198; pl. 1, fig. 8.
2007 Elonichthys sp.; Zajic, p. 13, p. 14.
2007 Elonichthys sp.; Stamberg, p. 73; fig. 75; pl. 39.
2008 “Elonichthys” sp.; Stamberg and Zajic, p. 145, fig. 213.

Material: Specimen GBW 2006/65/4 (fragment of
the body with scales from the Late Carboniferous of the
Mine Julius, Zastavka u Brna, Boskovice Graben) housed at
the Geologisches Bundesanstalt Wien, and amount of
isolated scales from the Late Carboniferous of the Central
and West Bohemian late Palaecozoic basins and the
Krkonose Piedmont Basin housed mainly at the National
Museum, Prague and Geologisches Bundesanstalt Wien.

Occurrence: (see Stamberg and Zajic 2008)

Family Pygopteridae ALDINGER, 1937
Type genus: Pygopterus AGAssiz, 1833.

Included genera from the Bohemian Massif:
Progyrolepis FRITsCH, 1895; Zaborichthys STAMBERG, 1991.

Genus Progyrolepis FriTscH, 1895
Type species: Progyrolepis speciosus (FRIC, 1875).

Included species: Progyrolepis heyleri
PorLIN, 1999 from the Early Permian of Buxiéres-les-
Mines (Massif Central) beside the type species.

Diagnosis (after Stamberg 1991, emended): Fish
approximately 60 cm long. Lepidotrichia of pectoral fins
unjointed in their proximal part, distally articulated and
dichotomously branched. Endocranium ossified. Frontal 2.5
times longer than wide, sculpture formed by conspicuous
tubercles. Rostral region of head conspicuously convex
orally, comprising large single postrostral, paired nasal and
rostro-premaxillar. Rostro-premaxillary with teeth. Medial
side of the palatoquadratum formed by entopterygoid,
ectopterygoid, dermometapterygoid and small dermopalatines.
Maxilla with long and low maxillary plate. The sculpture on
the maxilla is formed by conspicuous tubercles and ridges.
Lower jaw very stout. Dentition comprising two types of
teeth in two rows. The preoperculum is conspicuously bent
and inclined anteriorly. The angle of the obliqueness of the
preoperculum is 27°; angle of preoperculum bend is 137°.
Orbit small and placed anteriorly. Oval operculum, three
times higher than long. Operculum obliqueness angle is
30°. Square suboperculum. Triangular accessory operculum
tightly placed in space among operculum, suboperculum
and preoperculum. Numerous branchiostegal rays. Rhomboidal
scales small, stout, and sculptured by several ridges.
Posterior margin of scales not serrated.

Remarks: Poplin (1999) described a new species
Progyrolepis heyleri based on isolated jaws from the
Buxiéres-les-Mines locality (French Massif Central). It
differs from P. speciosus in a more elongated maxillary
plate, sculpture in the anterior region of the maxillary plate
and sculpture on the conical teeth. However, Progyrolepis
tricessimalaris, described by Dunkle (1946) from the Early
Permian of Texas is distinct from the genus Progyrolepis in
the shape of the maxilla and preoperculum (Stamberg 1991).

Progyrolepis speciosus (FrRiC, 1875)
Text-fig. 3

1875 Gyrolepis speciosus Fr.; Fri¢, p. 77.

1891 Elonichthys speciosus; WOODWARD, p. 501.

1895 Progyrolepis speciosus (FRIC, 1875); Fritsch, p. 118; fig.
308; pl. 131, figs 1-15; pl. 132, figs 1-7.

1991 Progyrolepis speciosus (FRIC, 1875); Stamberg, p. 47; figs
12-23; pls. 5-9.

2006 Progyrolepis speciosus (FRIC, 1876); Stamberg, p. 223; fig.
3.

2008 Progyrolepis speciosus (FRIC, 1876); Stamberg and Zajic,
p. 148; fig. 217.

Lectotype (Stamberg 1991): Specimen figured by
Fritsch (1895, pl. 131, fig. 12) deposited in the National
Museum, Prague under No. M 1217 (positive) and M 881
(negative).

Locus typicus: Kounov, district Rakovnik,
Czech Republic.

Stratum typicum: Kounov Member, Stephanian
B, Upper Carboniferous, Kladno—Rakovnik Basin.

Occurrence: Bonefragments and mostly isolated
scales occur in the Late Carboniferous sediments of the
Central and West Bohemian late Paleozoic basins and the
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Krkono$e Piedmont Basin. Stamberg and Zajic (2008)
enumerate a complete list of the localities with Progyrolepis
speciosus.

Diagnosis: Maxilla with long and low maxillary
plate, the length/height ratio of the maxillary plate is 1.6,
the ratio of the length of the maxillary plate to the length of
the anterior narrow maxillary part is 0.9. The sculpture on
the maxilla is formed by conspicuous tubercles and ridges.
The sculpture of these irregularly arranged tubercles and
ridges covers the entire lateral surface of the maxillary
plate, except for the narrow strip on its anterior border,
which is smooth. The surface of the large conical teeth
carries numerous vertical grooves with small oval bumps
regularly placed among them.

Remarks: Progyrolepis speciosus represents a large
predatory fish. Despite the absence of a complete specimen,
the fragments of the body and the formation of the bones of
the skull figured previously by Fritsch (1895) provide a
good reconstruction of the morphology of the fish.
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Text-fig. 3. Progyrolepis speciosus (FRIC, 1875). Reconstruction
of the dermal skull in lateral view, x 0.7. After §tamberg
(1991). Ang — angular; cl — cleithrum; Dent — dentalosplenial;
Epi — epipreoperculum; Fr —frontal; Gul — gular lateral; La —
lacrimal; Mx — maxilla; Na — nasal; Op — operculum; Pop -
preoperculum; Pt — posttemporal; Ptr — postrostral; Rbr -
branchiostegal rays; Rpm - rostropremaxillar; Sbo — subor-
bital; Scl — supracleithrum; Sop — suboperculum.

Genus Zaborichthys STAMBERG, 1989

Type species: Zaborichthys fragmentalis

STAMBERG, 1989.
Included species: Only type species.

Diagnosis (Stamberg 1991): Head with the rostral
part conspicuously convex anteriorly. Frontal in its anterior
part broader than in the posterior, four times longer than
wide. Postrostral large, wide. Maxilla with very low and
long maxillary plate, its length/height ratio is 2.3. Dentition
on the jaws comprises two types of teeth in two rows.
Preoperculum very oblique, obliqueness angle is 30°, bend
angle 145°. Anterodorsal part of the preoperculum is short,
not reaching up to the anterior margin of the maxillary
plate. Lower jaw strong. Oval operculum, three times
higher than long, ventrally narrow. Accessory operculum is
probably present. Square suboperculum, lower anteriorly
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by one third than in its posterior part. Suboperculum is one
and half times lower, but one and half times longer than the
operculum. Clavicle is short and wide. Dermal bones
sculptured mostly with tubercles and rare ridges. Rhombic
scales small, stout, sculptured with diagonally arranged
ridges. Posterior margin of scales is denticulated.

Zaborichthys fragmentalis STAMBERG, 1989

1989  Zaborichthys fragmentalis STAMBERG, 1989; Stamberg,
p- 262; fig. 5; pl. 2, figs 1, 3.

1991 Zaborichthys fragmentalis n. sp.; Stamberg, p. 58;
figs 24-27; pls. 10, 11.

2008 Zaborichthys fragmentalis STAMBERG, 1989; Stamberg and
Zajic, p. 148; fig. 218.

Holotype: Specimens M 2065 and M 2066 (part
and counterpart) figured by Stamberg (1991, figs 24, 25, 27;
pls. 10-11) deposited at the National Museum, Prague.

Diagnosis: Same as for genus.

Locus typicus: Zabof, district Plzen — north,
Czech Republic.

Stratum typicum: KounovMember, Stephanian
B, Upper Carboniferous, Kladno—Rakovnik Basin.

Occurrence: Isolated lower jaw and isolated
scales occur in the Late Carboniferous sediments of the
Central and West Bohemian late Paleozoic basins, and the
Krkonose Piedmont Basin. Stamberg and Zajic (2008)
enumerate a complete list of the localities with Zaborichthys
fragmentalis.

Family Acrolepidae ALDINGER, 1937

Type genus: Acrolepis AGAsSiz, 1833

Included genera: Only Acrolepis is known
from the Bohemian Massif.

Genus Acrolepis AGASSIZ, 1833

Type species: Acrolepis sedgwicki AGASSIZ,
1833.

Included species: Only Acrolepis gigas
(Fri¢, 1877) occurs in the Bohemian Massif.

Diagnosis (Stamberg 1991, emended): Body
fusiform reaching almost one meter in length. Pelvic fin
small, dorsal and anal fins triangular with similar
dimensions. Caudal fin deeply cleft and unequally lobed.
All fins protected with small fulcral scales. Lepidotrichia
articulated except those on proximal part of the pectoral
fins. Endocranium probably only partly ossified. One pair
of extrascapular bones, small postparictal bones present.
Square parietal, oblong frontal, three times longer than the
parietal, anteriorly broader than in its posterior part.
Dermopterotic orocaudally elongated with posterior
projection. Dermosphenotic anteriorly from the dermopterotic.
Conspicuous sculpture on all dermal bones of the skull roof.
Rostral part of the head blunt, postrostral wide. Suborbital
bones present. Maxilla with well-developed maxillary
plate. Ratio of the length of the maxillary plate to the length
of the narrow anterior part of the maxilla is 1. Length/height
ratio of the maxillary plate is 1.1. Lower jaw strong.


kvacekji
Zvýraznění
místo -frontal
dát - frontal
tzn. vložit mezeru


Dentition consists of two types of teeth in two series. The
inner series is formed of a few larger teeth, while the outer
comprises numerous minute teeth. Preoperculum obliqueness
angle about 35°, bone is apparently bent anteriorly.
Operculum relatively small, narrower than the suboperculum.
Operculum obliqueness angle about 40°. Branchiostegal
rays numerous. Scales stout, minute, widely overlapping.
Sculpture on the scales and dermal bones conspicuous,
formed by anastomosing ridges. Ridge scales on dorsal
margin of caudal fin and caudal peduncle, sometimes also
anteriorly from the dorsal fin. Lateral sensory line on the
trunk scales not very distinct.

Acrolepis gigas (FRIC, 1877)
Text-fig. 2, fig. 1

1877 Amblypterus gigas FRr.; Fri¢, p. 50.

1891 Elonichthys (?) gigas (FRri¢); Woodward, p. 494.

1895 Acrolepis gigas, Fr.; Fritsch, p. 117; pls. 129-130.

1989  Acrolepis gigas (FRIC, 1877); Stamberg, p. 263; figs 2, 6;

pl 1.

1991 Acrolepis gigas (FRIC, 1877); Stamberg, p. 65; figs 28-30;
pls. 12-15.

2008 Acrolepis gigas (FRi¢, 1877); Stamberg and Zajic, p. 149;
fig. 219.

Lectotype (Stamberg 1991): Specimen figured by
Fritsch (1895, pls. 129, 130, fig. 1) deposited at the
National Museum, Prague under no. M 125.

Locus typicus: Zilov, district Plzefi — North,
Czech Republic.

Stratum typicum: Msec Member, Stephanian
B, Upper Carboniferous, Plzen Basin.

Occurrence: Beside a complete specimen from
Zilov, only isolated scales from the Late Carboniferous of
the Central and West Bohemian late Paleozoic basins and
Mnichovo Hradiité Basin are known. (Stamberg and Zajic
2008).

Diagnosis (Stamberg 1991, emended): Large fish,
reaching 1250 mm. Base of the dorsal fin opposite to the
base of pelvic fin. Caudal peduncle long. 30 branchiostegal
rays considerably overlapping one another. Height of the
suboperculum half the height of the operculum.
Preoperculum obliqueness angle is 25°, operculum
obliqueness angle 30°. Scales with sculpture formed by
diagonally arranged ridges. Scales overlap one another,
posterior margin is not denticulated. The scale count is

55

—— 95?
32 60 87

Remarks: Three species of the genus Acrolepis
were initially described by Fritsch (1895) from the Late
Carboniferous of the Central and West Bohemian late
Paleozoic basins: 4. gigas, A. krejcii and A. sphaerosideritarum.
After revision of these three species, it is evident that only
A. gigas belongs to the genus Acrolepis, whereas the other
two are classified tentatively as “FElonichthys” krejcii to the
genus “Elonichthys”, in the family Elonichthyidae in the
sense of Schindler (Poschmann and Schindler 2004). Finally,
study of additional material showed that “Elonichthys”

sphaerosideritarum is a synonym of “Elonichthys” krejcii
(Stamberg 2010). The biggest actinopterygians from the
Carboniferous and Permian belong in Acrolepis gigas. In a
matter of related interest, in the year 2000 Acrolepis gigas
became the symbol of the emblem and flag of the village
Zilov.

Family Sceletophoridae STAMBERG, 2006

Type genus: Sceletophorus FRITSCH, 1894 is the
single genus of the family.

Diagnosis (Stamberg 2006): The family
Sceletophoridae is characterized by fusiform shape of the
body, pelvic fin placed closer to pectoral than to anal fin.
Caudal fin with unequal lobes, but only moderately cleft.
Fin rays of pectoral fins articulate from their base. Orbit
large, lying well forward. Maxilla with large square
maxillary plate. Lower jaw stout. The upper and lower jaws
bear robust, smooth, sharp-pointed teeth of equal size.
Suspensorium nearly vertical. Oblong operculum and
suboperculum, small number of branchiostegal rays. Scales
are thombic.

Remarks: The genus Sceletophorus was formerly
included in the family Trissolepidae FRITSCH, 1895 together
with the Sphaerolepis FRrIC, 1877 — the type genus of the
family Trissolepidae (Stamberg 1991). Sceletophorus has
several features similar to Sphaerolepis (large orbit,
construction of the skull roof, type of dentition on the jaws,
nearly vertical suspensorium), but several other important
characters separate Sceletophorus from Trissolepididae:
well-developed operculum and suboperculum, greater
number of branchiostegal rays, shape of the parasphenoid,
caudal fin moderately cleft and rhombic scales.

The family Sceletophoridae includes Sceletophorus
biserialis FRiTSCH, 1894 and Sceletophorus verrucosus
(FriTscH, 1894) from the Westphalian D of the Central and
West Bohemian Late Palacozoic basins.

Genus Sceletophorus FRITSCH, 1894

Type species: Sceletophorus biserialis FRITSCH,
1894.

Included species: Sceletophorus biserialis
FRriTsCH, 1894; Sceletophorus verrucosus (FRITSCH, 1894).

Diagnosis: Frontals only are one third longer or
of the same length as parietals. Dermopterotic and
dermosphenotic present. Narrow strip of extrascapular
bones posteriorly to parietal. Rostral part of head not
conspicuously convex anteriorly. Parasphenoid well ossified,
even in young specimens. One pair of posterolaterally
directed processus ascendens posterior developed. Orbit
large, lying well forward. Maxilla with a large maxillary
plate, with equal ratio of length to height. Both upper and
lower jaws bear robust, smooth, sharp-pointed teeth of
identical size. Lower jaw strong. The preoperculum is not
conspicuously curved anteriorly, it is inclined at an angle of
60° — 70°. The operculum is higher than long by 1/3 to 1/2
and it is 1/3 higher than the suboperculum. Operculum
inclined at angle 60° — 70°. No more than six branchiostegal
rays. Presupracleithrum present, cleithrum considerably
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elongated dorsoventrally. Lateral sensory canal very
conspicuous. Scales very delicately sculptured with fine
concentric ridges of enamel only in the oral region of the
trunk. Dorsal fin of approximately the same size as the anal
fin, but with shorter base. Lepidotrichia of all fins
segmented and distally once or twice dichotomized.

Sceletophorus biserialis FRITSCH, 1894
Text-fig. 2, fig. 5

1894 Sceletophorus biserialis, FRr.; Fritsch, Band 3, p. 88, figs
281-286, pls. 116, 117, fig. 3.

1894  Phanerosteon pauper, FRr.; Fritsch, Band 3, p. 92, fig. 287,
pl. 117, figs 1-4.

1894  Amblypterus verrucosus, FR.; Fritsch, partim, Band 3,
fig. 290.

1936 Gymnoniscus pauper; BERG, p. 345.

1966 Gymnoniscus pauper (FrRIC); Lehman, p. 78, p. 79.

1967 Sceletophorus biserialis FriC; Gardiner, p. 169, figs 19-21.

1983  Sceletophorus biserialis Fric, 1895; Stamberg, p. 44, figs
1-10.

1991 Sceletophorus biserialis FRi¢, 1895; Stamberg, p. 88, figs
49-51, pls. 19, 20.

Lectotype (Stamberg 1983): specimen figured by
Fritsch (1894) on pl. 116, fig. 3, pl. 117, fig. 5 and text-figs
284, 285, deposited in the National Museum, Prague under
No. M 1202.

Type locality: Tfemosna, district Plzen.

Stratum typicum: Nyfany Member, West-
phalian D, Upper Carboniferous.

Stratigraphical range: Westphalian D.
Occurrence: TremoSna, Nyfany.

Diagnosis (Stamberg 1983, emended): Body
slender, fusiform, attaining a length 10 cm. Interparietal and
interfrontal sutures are straight. Segments of lepidotrichia
always longer than wide. The longest lepidotrichia of the
anal fin composed of 14 — 18 segments. The longest lepido-
trichia of the caudal fin’s ventral lobe have a maximum of
20 segments. The scale count

21
——— 35
6 19 30

Remarks: Phanerosteon pauper FRITSCH, 1894 is a
juvenile specimen of Sceletophorus biserialis. For that
reason, the newly erected genus Gymnoniscus by Berg
(1936), on the basis of Phanerosteon pauper FRITSCH, 1894,
is considered to be synonymous with Sceletophorus
biserialis (Westoll 1944, Gardiner 1967, Stamberg 1991).
Additionally, one specimen of Amblypterus verrucossus
(Fritsch 1894, fig. 290) was reclassified (Stamberg 1983,
1991) to Sceletophorus biserialis. Fritsch (1894) assigned the
species name biserialis for the presence of two lateral sensory
lines on each side of the body. In fact, though there is a single
lateral sensory line on each side of the body that is very
conspicuous, an impression of this line from the opposite side
of the body may also be seen on some specimens.

Sceletophorus verrucosus (FRITSCH, 1894)

1894 Amblypterus verrucosus, FRr.; Fritsch, Band 3, pp. 96-99,
fig. 289, pl. 120.
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1983 Sceletophorus verrucosus (FRIi¢, 1895); Stamberg, p. 61,
figs 11-14.

1991 Sceletophorus verrucosus (FRriC, 1895); Stamberg, p- 8,
pl. 21

Lectotype (Stamberg 1983): Specimen figured by
Fritsch (1894) on fig. 289 and pl. 120, deposited in the
National Museum, Prague as No. M 1205.

Type locality: Tremosna, district Plzen.

Stratum typicum: Nyfany Member, Westphalian
D, Upper Carboniferous.

Stratigraphical range: Westphalian D.
Occurrence: Tfemo$na, Nyfany.

Diagnosis (Stamberg 1983, emended): Body
elevated-fusiform, attaining a length 14 cm. Interparietal
and interfrontal sutures are conspicuously sinuous, as is the
suture between the frontal and the parietal. Segments of
lepidotrichia usually wider than long. The longest
lepidotrichia of the anal fin composed of 30 or more
segments, the longest lepidotrichia of the ventral lobe of the
caudal fin composed of 3042 segments. Scale count is

21
—— 36
6 18 31

Remarks: Sceletophorus verrucosus was initially
described by Fritsch (1894) as Amblypterus verrucosus.
Though the general appearance of the body is reminiscent
of the bodies of amblypterids from the Krkonose Piedmont
Basin, the anatomy of the skull exhibits several distinctions.
These are seen in the dentition on the jaws, very strong
lower jaw or small frontal in comparison to parietal. These
characters are, on the contrary, common for Sceletophorus
and for that reason Amblypterus verrucossus was
reassigned (Stamberg 1983) as Sceletophorus verrucosus
(FriTsch, 1894).

Family Trissolepidae FriTscH, 1893

Type genus: Sphaerolepis FrIC, 1877.
Included genera: Type genus only.

Remarks: The family Trisolepidac was erected by
Fritsch (1893) on the basis of the genus Trissolepis, for
which its original name Sphaerolepis is now used.

Genus Sphaerolepis Fric, 1877

Type species: Sphaerolepis kounoviensis FRIC,
1877.

Included species: Type species only.

Diagnosis (after Stamberg 1991, emended): Body
fusiform reaching a total length of 15 cm. Paired fins small,
pectoral fins composed of 11-12 lepidotrichia, pelvic fin of
14-15 lepidotrichia. Dorsal fin with short base consists of
15—19 lepidotrichia, and placed opposite the space between
the pelvic and anal fins. Anal fin consists of 19 lepidotrichia,
caudal fin not deeply cleft, with long and slender dorsal
lobe. All fins have stout basal fulcra forming their leading
edges, and the dorsal edge of the caudal fin. Fringing fulcra
are absent. Lepidotrichia of all fins segmented. Head anterior
bluntly terminated, not conspicuously convex. Paired



extrascapular lateral and unpaired extrascapular medial
present. Square parietal, frontal one-third longer than
parietal. Small triangular dermosphenotic. Parasphenoid
with one pair of processus ascendens posterior, posteriorly
elongated corpus parasphenoidis same length as the anterior
part of corpus parasphenoidis anteriorly from the bucco-
hypophysial foramen. Vomers and dermal bones on medial
face of the palatoquadratum, with well developed teeth.
Suborbital bones present. Maxillary plate short and high,
the length/height ratio is 0.8—1.1. Lower jaw strong,
moderately curved anteriorly. Dentition comprises numerous,
relatively stout, sharp pointed teeth. Preoperculum not
conspicuously bent anteriorly, obliqueness angle of
preoperculum is 65-70°. Operculum large, moderately
dorsoventrally elongated. Operculum obliqueness angle is
80°. Suboperculum is not developed, no more than five
branchiostegal rays. Scales covering the trunk are cycloidal,
except those on the dorsal lobe of the caudal fin and on the
part of the caudal peduncle, which are rhombic. Cycloidal
scales are thin, sculpture is formed on overlapped part by
concentrically arranged lines which terminated posteriorly
in small sharp pointed tubercles on uncovered part of the
scale. Scale count
18

—— 32
6 16 29

Sphaerolepis kounoviensis Fric, 1877
Text-fig. 2, fig. 4

1875 (Nov. Gen.) Kounoviensis; Fri¢, p. 76.
1877  Sphaerolepis (n. g.) Kounoviensis; Fri¢, p. 46.
1893  Trissolepis Kounoviensis, Fr.; Fritsch, p. 76; figs 277, 278;

pls. 109-112.

1967 Sphaerolepis kounoviensis FRIC; Gardiner, p. 164; figs
16-18.

1985  Sphaerolepis kounoviensis Fri¢, 1877; Stamberg, p. 101;
figs 4-7.

1989 Sphaerolepis kounoviensis Fri¢, 1875; Stamberg, p. 264;
figs 7, 8; pl. 4, fig. 3.

1991 Sphaerolepis kounoviensis Fric, 1875; Stamberg, p. 72;
figs 31-48; pls. 16-18.

2000 Sphaerolepis kounoviensis FriC; Stamberg and Zajic, p. 455;
figs 1, 2E.

Lectotype (Stamberg 1991): Specimen figured by
Fritsch (1893) on pl. 110, fig. 1, deposited in National
Museum, Prague under no. M 1198 and M 1197 (galvanic
cast).

Diagnosis: Same as for genus.

Locus typicus: Kounov, distr. Rakovnik, Czech
Republic.

Stratum typicum: Kounov Member, Ste-
phanian B, Upper Carboniferous, Kladno and Rakovnik
Basins.

Remarks: Fric (1875) briefly described a newly
found fish with the specific name “kounoviensis”, but
without a combination with any name of a genus.
According to the International Code of Zoological
nomenclature (Art. 11.9.3) this is considered an unavailable
name. The name was availably published by Fri¢ in his next
work (Fri¢ 1877) when he erected the new genus Sphaerolepis.

Later Fritsch (1893) gave a more detailed description of the
fish with figures, and erected for this fish the new name
Trissolepis and the new family Trissolepidae. With regard
to priority, the name Sphaerolepis is to be kept.

Sphaerolepis kounoviensis possesses several distinctive
features (the cycloidal shape of the scales, shape of the
maxilla, shape of the parasphenoid, large operculum and
missing suboperculum) that make the easy determination of
the species possible. Gardiner (1967) redescribed S.
kounoviensis, and he confirmed the presence of the fossa in
the region of junction between the parietal, frontal and
dermopterotic. The same fossa was figured also by Fritsch
(1893). I am convinced that the fenestration in the above
described skull roof does not exist, and the seeming
fenestration is deformation of the skull roof caused by the
presence of the otolith.

Fragments of bodies, and mostly isolated bones and
scales are known from many localities of the Central and
West Bohemian late Paleozoic basins, and the KrkonoSe
Piedmont Basin. Stamberg and Zajic (2008) enumerated a
complete list of the localities with Sphaerolepis
kounoviensis. Occurrence of the species is limited to
Stephanian B, C, and no occurrence from the Bohemian
Massif is known from the Permian. The occurrence of the
genus Sphaerolepis is also registered by Biirgin (1990) on
the basis of the presence of the scales from the Early
Permian of the Weiach Basin in Northern Switzerland. Zajic
(2000) used S. kounoviensis for its relatively easy
recognizable features, and its wide distribution, as one of
the actinopterygians for biozonation of the Late Carboniferous.

Family Igornichthyidae HEYLER, 1977

Type genus: Igornichthys HEYLER, 1969.

Included genera: Only Igornichthys HEYLER,
1969 and Setlikia STAMBERG et ZAJic, 1994 occur in the
Bohemian Massif.

Genus Igornichthys HEYLER, 1969

Type species: Igornichthys doubingeri HEYLER,
1972.

Diagnosis (after Heyler 1969): Maxilla with the
strong maxillary plate which is prolongated ventroposteriorly;
lower jaw strong, not high posteriorly; operculum and
suboperculum rather narrow; preoperculum is indistinct but
bent anteriorly in its dorsal part; branchiostegal rays are
narrow and numerous; the body is elongated, the pelvic fin
joins at about 9™ row of the scales; the surface of the scales
is extraordinarily ornamented, with one or two pointed
tubercles posteriorly and partly ventrally directed.

Igornichthys sp.

1994 Igornichthys sp.; Stamberg, p. 21; fig. 2; pl. 1, fig. 1.
2006 Igornichthys sp.; Stamberg, p. 226, p. 227.
2008 Igornichthys sp.; Stamberg and Zajic, p. 152; fig. 225.

Characteristics: Very small fish, not
exceeding 50 mm total length. Anteriorly situated
lepidotrichia of the pectoral fins are proximally not
segmented. The lateral side of the scales bear in their central
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region one or two conspicuous sharply pointed tubercles
posteriorly oriented. Large orbit borders dorsally
anteroposteriorly elongated dermosphenotic. The dermopterotic
is square, two times shorter than the dermosphenotic, and is
situated in the same line behind the dermosphenotic. The
orbit is not in contact with the frontal. Supraorbital canal on
the frontal bends laterally and traverses to the dermopterotic.
Maxilla with ventroposteriorly elongated maxillary plate.
The teeth have a wide base, are sharply pointed and arranged
in one row.

Material: Specimen MHK 30866 deposited at the
Museum of Eastern Bohemia at Hradec Kralové.

Locality and stratigraphical range:
Prikry, district Semily, Krkonose Piedmont Basin. Rudnik
Horizon Vrchlabi Formation, Asselian.

Remarks: Genus Igornichthys was erected by
Heyler (1969) on the basis of several specimens from the
Igornay Formation of the Autun Basin (France). Heyler at
the same time (Heyler 1969) determined also another new
genus and species, Igornella comblei. While the specimens
of Igornichthys demonstrate mainly the maxilla with the
teeth, operculum, suboperculum, narrow branchiostegal
rays and the scales with one or two tubercles posteriorly
oriented, Igornella comblei shows a well preserved rostral
region of the skull, the skull roof and partly also the
opercular region. The specimen MHK 30866 from the
Krkonose Piedmont Basin demonstrates the characters of
both genera, and it is questionable whether the genera
Igornichthys and Igornella are synonymous. In that case,
only the genus Igornichthys would be valid.

Genus Setlikia STAMBERG et ZAJic, 1994

Type species: Setlikia bohemica STAMBERG et
ZAJic, 1994,

Included species: The type species only.

Diagnosis (after Stamberg and Zajic 1994):
Supraorbital canal runs across the frontal and passes onto
dermopterotic. Parietal triangular, with two pit lines.
Postparietal bones probably present. Dermosphenotic
narrow, anteroposteriorly elongated.

Setlikia bohemica STAMBERG et ZAJic, 1994
Text-fig. 4

1994  Setlikia bohemica sp. nov.; Stamberg and Zajic, p. 53, figs
2-4,5D; pls. 1, 2.
2006  Setlikia bohemica STAMBERG et ZAJic, 1994; Stamberg, p. 224.

Holotype: Specimen Ya 1352 deposited in the
collection of the Czech Geological Survey, Prague.

Type locality: Kroucova (borehole Kr-11, 178-
179 m), Rakovnik district, Bohemia, Czech Republic.

Stratum typicum: Stephanian B, Ledce
Member of the Slany Formation, Kladno-Rakovnik Basin.

Diagnosis: Same as for genus.

Remarks: Setlikia bohemica is known only from
the holotype, which shows relatively well-preserved dermal
bones of the rostrum, skull roof, infraorbital and indistinct
contours of the operculum and supracleithrum.
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Text-fig. 4. Setlikia bohemica STAMBERG et ZAJic, 1994. The
postrostral and the skull roof in dorsal view. Holotype YA
1352, x 2.7. After Stamberg and Zajic 1994. Dpt — der-
mopterotic; Dsph —dermosphenotic; Fr —frontal; ifc — infraor-
bital canal; In - infraorbital; Na — nasal; Op — operculum;
Pa - parietal; Pp — postparietal; Ptr — postrostral; so — spira-
cular opening; soc — supraorbital canal.

Family Aeduellidae ROMER, 1945

Type genus: Aeduella WESTOLL, 1937.

Included genera from the Bohemian
Massif: Bourbonnella HEYLER, 1967; Spinarichthys
STAMBERG, 1986; Neslovicella STAMBERG, 2007.

Diagnosis (after Poplin 2001, emended Stamberg
2007). Palaeonisciforms with fusiform or elevated-fusiform
body. The total body length is approximately 3 to 4 times
the height of the body in front of the dorsal fin. Head is
rather large. Orbit is large. Large medial rostro-postrostral
is ornamented with tubercles. Large nasal is ornamented
with distinctive longitudinal ridges. The supraorbital
anterior with conspicuous sculpture is only present in some
species, and in this case the nasal is without ornamentation.
Only a few large sensory lines and pores are present.
Supraorbital sensory canal passes along the lateral margin
of the frontal, and traverses onto dermopterotic in the form
of a “pit line” or a canal interconnected with the infraorbital
canal. The “medial pit line” and “posterior pit line” are
developed on the parietal only. The infraorbitals are either
all small or a few (one or two) may be large. The
premaxillary is absent. The maxillaries are in contact
medially oroventrally from the rostro-postrostral, with an
elevated postorbital region. The teeth along the oral margin
are minuscule, numerous and in several ranges, and carry
small tubules rooted on the bone. The preoperculum is
vertical, and divided into an inferior plate with horizontal
and vertical “pit lines,” and into numerous small bones
superiorly. The operculum is large with nearly vertical axis.
The suboperculum is the same or nearly the same height as
the operculum. There are one or a small number of
branchiostegal rays. Median gular plate is elongated, with
two “pit lines” in V or Y forms. The lateral gular plate has
one “pit line”. The scales are smooth. The series of large
ridge scales in front of the dorsal fin does not continue to


kvacekji
Zvýraznění
místo -frontal
dát - frontal
tzn. vložit mezeru


the head. Ridge scales are not developed between the dorsal
and caudal fins. One anal plate is present. The dorsal and
anal fins begin on the same or nearly the same scale row.
The lepidotrichia are numerous; they divide distally from the
basal article to very short articles that usually have a sigmoid
mutual connection. The basal article is long. The caudal fin
is distinctively heterocercal with inversion of the scale rows.

Genus Bourbonnella HEYLER, 1967

Type species: Bourbonnella guilloti HEYLER, 1967.

Included species: Several species from the
Carboniferous and Permian sediments of French Massif
Central, Switzerland, New Mexico and Utah (USA). Only
the species Bourbonnella hirsuta STAMBERG, 2007 is known
from the Bohemian Massif.

Diagnosis: (after Poplin 2001, Poplin and Dutheil
2005, emended Stamberg 2007): Aeduellid from 15 to 30 cm
in total length. The total length ranges from 3.5 to 5.5 times
length of the head. Average scale count is

25-29

7-12 24-27 33-40

42-44

One infraorbital is long and narrow, sometimes with a
second considerably shorter one bordering the orbit
posterodorsally. The rostral region composes the
supraorbital anterior beside the postrostral and nasal on
some species. The supraorbital canal terminates with a ,,pit
line* on the dermopterotic or dermosphenotic. Posterior
region of maxilla is higher than on other Aeduellidae, and
dorsal border is concave. Very high and unequal operculum

and suboperculum, with a rectilinear common suture.
Operculum only slightly inclined anteriorly. Three to six
large ridge scales occur in front of the dorsal fin. Scaled lobes
form bases of pectoral fins. Vertical row of scales in front of
the origin of the dorsal fin contains from 22 to 31 scales.

Bourbonnella hirsuta STAMBERG, 2007
Text-fig. 5, fig. 4

2003 Aeduella sp; Stamberg, fig. 4.

2006 Bourbonnella sp.; Stamberg, p. 226, fig. 5

2007 Bourbonnella hirsuta n. sp.; Stamberg, p. 39, figs 40-55,
pls. 18-25.

Holotype: Specimen MHK 63858 has a
well-preserved head and partly preserved anterior region of
the trunk, housed in the Museum of Eastern Bohemia at
Hradec Kralové.

Referred specimens: Besides the holotype,
specimen MHK 70611, and plate MHK 70610 (part and
counterpart), there are two specimens: one of which
belongs to Bourbonnella hirsuta, and the other to the genus
Paramblypterus.

Locus typicus: Kochov “In the Streams” near
by the town of Letovice, Blansko district, Czech Republic.

Stratum typicum: Kochov Horizon, Middle
Letovice Formation, Early Permian.

Occurrence: Kochov “Inthe Streams”, Drvalovice
“Windmill”.

Diagnosis (Stamberg 2007): Bourbonella reaching
15 cm in total length. The total body length is 5 times the

-

Text-fig. 5. Reconstruction of aeduellids from the Bohemian Massif . 1 - Spinarichthys dispersus (FRITSCH, 1895) (after étamberg
1986). 2 - Neslovicella elongata STAMBERG, 2010 (after Stamberg 2010). 3 - Neslovicella rzehaki STAMBERG, 2007 (after
Stamberg 2007). 4 — Bourbonnella hirsuta STAMBERG, 2007 (after Stamberg, 2007). Scale bar represents 20 mm.

169



length of the head, and 3.6 times the height of the body at
the level of pelvic fin. Scale count is
28

—————— 40
12? 25 36

Supraorbital anterior has conspicuous sculptured ridges,
and forms the anterior and dorsal border of the orbit,
together with the dermosphenotic. These bones separate the
nasal and frontal from the orbit. The nasal and the
dermosphenotic separate the supraorbital anterior from the
frontal. Triangular antorbital is present in the rostral region.
Rectangular frontal is 1.5 times longer than the square
parietal. Triangular dermosphenotic has posterior margin
shifted posteriorly, nearly to the level of the fronto-parietal
suture. Dermopterotic is rectangular. The interconnection
between the supraorbital and infraorbital sensory canals
occurs through the pit line running from frontal to
dermosphenotic, or from frontal to dermopterotic. The
median pit line on the parietal runs from parietal to
dermopterotic. Five small suborbital bones overlap one
another dorsoventrally, some of which bear spines on their
ventral margin. Strong maxilla has triangular maxillary
plate. Operculum is very high, dorsal third of the bone
bends anteriorly. The suboperculum is high, the operculum
is 1.5 times higher than the suboperculum. The posterior
edge of the suboperculum is one-third higher than the
anterior one. Two short branchiostegal rays, paired gular
lateral, and median gular medial are present. Skull roof is
posteriorly rimmed with paired extrascapular medial and
paired extrascapular lateral. Posterior margin of the
supracleithrum bears sharply pointed spines. Similar spines
occur on the posterior margin of the flank scales behind the
head. The flank scales from the eighth to twentieth scale
row are pectinated posteriorly. Fringing fulcra on the
leading edges of paired and unpaired fins are not numerous.
Small field of minute scales present along the base of the
dorsal and anal fins. Five or six large median scutes occur
in front of dorsal fin, one pair of large scales occurs in front
of anal fin. The oblique row in front of the anal fin is
composed of 22 scales.

Genus Neslovicella STAMBERG, 2007

Type species: Neslovicella rzehaki STAMBERG,
2007.

Included species: Neslovicella rzehaki
STAMBERG, 2007; Neslovicella elongata STAMBERG, 2010.

Diagnosis (Stamberg 2010): Fusiform body with
maximum total length of 103 mm. Pectoral fins with scale-
covered lobe. Lepidotrichia of pectoral fins articulated
along their entire length. Leading edge of pectoral fins
turned dorsally. Dorsal fin origin situated above the space
between the pelvic fin and anal fin base. Dorsal and anal
fins approximately equal in size, or anal fin slightly smaller.
Caudal fin deeply incised and inequilobate. Scale-covered
axis of dorsal lobe of caudal fin forms low angle with
anteroposterior body axis. Caudal inversion abrupt. Frontals
wide, with length/width ratio of 1.06-1.25. Frontal/parietal
length ratio 1.06-1.7. Interparietal-interfrontal suture nearly
straight. Dermosphenotic elongate. Supraorbital sensory
canal extends from nasal posteriorly across frontal, turning
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laterally on frontal and continuing onto dermopterotic.
Orbit large, with numerous postorbital bones. Preoperculum
very small. Maxilla with triangular maxillary plate
posteriorly. Maxilla length/height ratio of 2.2 in adult
specimens. Lower jaw weak, slightly turned ventrally at
oral extremity. Jaw dentition consisting of numerous
minuscule tubular teeth. Operculum very high, curved
orally in its dorsal region. Opercular axis inclined at about
60 degrees to the horizontal. Operculum less tall or as tall
as suboperculum. Opercular-subopercular suture oblique,
two branchiostegal rays present. Posterior margin of scales
conspicuously pectinate.

Neslovicella rzehaki STAMBERG, 2007
Text-fig. 5, fig. 3

2007 Neslovicella rzehaki n. sp.; Stamberg, p. 18, figs 9-39,
pls. 4-17.

Holotype: Specimen MHK 70615 (part and
counterpart) deposited in the Museum of Eastern Bohemia
at Hradec Kralové.

Referred specimens: MHK 64207-64400,
64402-64411, 64413-64574, 64577-64592, 64594-64614,
70612-70614, 70616-70741, 71587-71606, 72427, M 25489.

Locus typicus: Neslovice “Fish Rock 2”, Brno
district, Czech Republic.

Stratum typicum: Padochov Formation, Early
Permian, Boskovice Graben.

Diagnosis (after Stamberg 2010): Aeduellid with
elevated-fusiform body, total length of which ranges from
30 to 103 mm. Total body length is 4.6 times the length of
the head, and 3.3 times the highest part of the body. Pectoral
fins with scaled lobes and the lepidotrichia of pectoral fins
articulated along their whole length. Oral margin of
pectoral fins turns dorsally. Dorsal fin originates close to
the posterior margin of the ventral fin base. Anal fin
originates close to the level of the posterior margin of the
dorsal fin base. Dorsal and anal fins are approximately the
same size. Small field of minute scales present along the
base of the dorsal and anal fins. Caudal fin deeply cleft,
inequilobate. Frontal and parietal bones relatively wide.
Length/width ratio of the frontal is 1.06-1.25. Oral region of
the frontal narrower than the posterior ones. Dermosphenotic
elongated, reaching the nasal. Dermopterotic short, borders
the parietal and posterior margin of the frontal. Supraorbital
sensory canal continues from the nasal across the frontal,
where it turns laterally and continues to the dermopterotic.
Supraorbital anterior with conspicuous sculpture developed
beside the medial rostro-postrostral and paired nasal. Nasal
and dermosphenotic separate supraorbital anterior from
frontal. Orbit relatively large, and bordered dorsally by
dermosphenotic, and orally by supraorbital anterior. Six
postorbital bones and narrow dermohyal are developed
between the orbit and the operculum. Strong maxilla with
triangular maxillary plate. Lower jaw weak, slightly bent
ventrally in oral termination. Dentition on the jaws formed
by numerous minuscule teeth embedded in tubules arranged
in several rows. Operculum very high and orally bent in
dorsal region. Opercular axis forms a 63° angle to the



horizontal. Suboperculum is one-fourth higher than the
operculum. Suture between the operculum and
suboperculum is oblique. Oral margin of suboperculum is
one-fourth shorter than caudal margin of suboperculum.
One or two branchiostegal rays, single median gular and
one pair of lateral gular. Scale count

22

——— 36
8 21 33

Oblong flank scales. Caudal margin of scales pectinated,
sharply pointed denticulation developed on the posterior
region of lateral surface of scales. Pectination and
ornamentation diminish posteriorly.

Neslovicella elongata STAMBERG, 2010
Text-fig. 5, fig. 2, PL. 2, fig. 1
2010 Neslovicella elongata sp. nov.; Stamberg, p. 185, figs 2—13.

Holotype: Specimen MHK 80447 deposited in the
Museum of Eastern Bohemia at Hradec Kralové.

Type horizon and locality: Kostalov
(“Behind the Tavern”); Rudnik Horizon, Vrchlabi Formation,
Asselian, Krkonose Piedmont Basin.

Occurrence: Kostalov (“Behind the Tavern”),
Kundratice (“Doly”), Kundratice (“Gorge”), Semily (“Left
Bank of Jizera River”), Rybnice (“Hradecky Creek”™)
(Rudnik Horizon, Vrchlabi Formation, Asselian, Krkonose
Piedmont Basin); Weissig near Dresden (Weissig
Formation, Weissig Basin, Lower Permian).

Diagnosis (after Stamberg 2010): Small aeduellid
with elongate body, more slender than N. rzehaki, and not
exceeding 75 mm in total length. Total body length 5 times
the head length, and 5.1 times the maximum body height.
Length of anal fin slightly shorter than length of dorsal fin.
Base of anal and dorsal fins without field of small scales.
Caudal peduncle long. Dorsal scaled lobe of caudal fin
oriented at 20-25 degrees relative to body axis. Frontal/
parietal length ratio about 1.1. Orbit large. Small suborbital
bones posterior to orbit. Length of maxilla 2.2 times its
height. Very small axe-shaped preoperculum with vertically
oriented anterior margin of its dorsal region. Operculum
very high, equal to that of suboperculum. Operculum-
suboperculum suture oblique. Two branchiostegal rays. One
pair of lateral gular. Posterior margin of trunk scales
conspicuously pectinate. Scale count as follows:

26

40
9 24 36

Remarks: Neslovicella rzehaki is abundant, but
entirely isolated in one locality of the Boskovice Graben.
No other actinopterygian, acanthodian, xenacanthid or
amphibian species accompany it, and its occurrence is bound
to one small and time-limited lake. Small Neslovicella
elongata occurs in several localities of the KrkonoSe
Piedmont basin, and it shared lake environments with
paramblypterids that reached lengths up to 25 cm.
Paramblypterids were present as a majority, but aeduellids
occur in the same layer, and some samples show
Paramblypterus rohani together with Neslovicella elongata.

The two species, N. rzehaki from the Ri¢any Horizon of the
Boskovice Graben and N. elongata from the Rudnik
Horizon of the Krkono$e Piedmont Basin, are very closely
related. Their presence in both basins attests to an
approximately equivalent age of the horizons. Neslovicella
elongata was additionally recorded (Stamberg 2010) in the
Weissig Basin (Early Permian, Weissig Formation; Schneider
et al. 2005) near Dresden, Germany. The Neslovicella
elongata-bearing beds of the Weissig Formation and
Rudnik Horizon may be of identical age, and document the
interconnection of the Krkonose Piedmont Basin in the
Bohemian Massif and the Weissig Basin in Germany
through fluvial and lacustrine drainage systems linked to
the Elbe lineament (Schneider and Reichel 1989; Schneider
and Zajic 1994).

Genus Spinarichthys STAMBERG, 1986

Type species: Spinarichthys dispersus (FRITSCH,
1895).

Included species: Only type species is
known.

Diagnosis (after Stamberg 1986): Small fishes not
exceeding 8 — 10 cm in total body length. Rostral part of
head rounded, not convex orally. Maxilla with small
triangular maxillary plate. Lower jaw strong. Both lower
and upper jaws bear a row of very small teeth joined to
short tubules. Preoperculum not curved orally, situated in
vertical position. Oblong operculum, dorsoventrally
elongated, making an angle of 45° with the horizontal
plane. Suboperculum dorsoventrally elongated, same height
as operculum. No more than three branchiostegal rays,
paired lateral gular and unpaired median gular. Clavicle is
present. Caudal margin of the scale strongly pectinated.
Scales possess a conspicuous peg and socket articulation.

Spinarichthys dispersus (FRITSCH, 1895)
Text-fig. 5, fig. 1

1895 Acentrophorus dispersus Fr.; Fritsch, vol. 3, p. 81, fig. 279,
pls. 113, 114.

1945 ,,Acentrophorus‘ dispersus; Romer, p. 422.

1986 Spinarichthys dispersus (FRIC, 1895); Stamberg, p. 156,
figs 1-6, 7B, pls. 1, 2.

Diagnosis: The same as for the genus.

Holotype: Specimen M 814 and the cast M 1200
of the same specimen deposited in the National Museum,
Prague.

Type locality: Kounov, district Rakovnik,
Czech Republic.

Stratum typicum:  Kounov
Stephanian B, Kladno and Rakovnik Basins.

Member,

Occurrence: Several localities of the Kladno and
Rakovnik Basins and Krkonose Piedmont Basin (see
Stamberg and Zajic 2008).

Remarks: Fritsch (1895) described a small fish
under the species name Acentrophorus dispersus from the
Carboniferous of the Kladno and Rakovnik Basins. The
study of the holotype and other material showed that this
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fish belonged to the family Aeduellidae, and the new genus
was erected for it. Beside the holotype, five additional
specimens with jaws and scales are preserved, and
numerous isolated scales are known from the Stephanian of
the Kladno and Rakovnik Basins and from the Stephanian
of the Krkonose Piedmont Basin (Stamberg and Zajic
2008).

Aeduellidae — still indeterminate fragments

2002 Aeduella WESTOLL, 1937; Stamberg, p. 150, figs 6A, 7-10.
2013a Aeduellidae ; Stamberg, p. 1, fig. 2.

Material: Numerous isolated bones consisting of
maxilla, operculum, suboperculum, frontal, supracleithrum
(MHK 62441, MHK 81718, MHK 81720, MHK 81724,
MHK 81732, MHK 81758, MHK 81905, MHK 81906) and
one partly preserved specimen (MHK 81765).

Locality and stratigraphical range:
Klasterska Lhota, near Vrchlabi. KrkonoSe Piedmont Basin,
Early Permian, Prose¢né Formation.

Remarks: Set of numerous isolated bones
represent typical aeduellid fish. Some features similar to
those in Aeduella blainvillei include an operculum with a
sinusoidally curved ventral edge, suboperculum with a
sinusoidal dorsal edge of the bone with the high dorsal
process in the posterior region of the bone, and smooth
scales posteriorly not denticulated. Wide frontals with
moderately curved interfrontal suture, higher maxilla in its
posterior region and more numerous scale rows between the
supracleithrum and the beginning of the dorsal fin differ
from Aeduella blainvillei, and might represent a new
species of Aeduella or some of the species of Bourbonnella.
Due to incompleteness of the osteological fragments of
aeduellid fish from Klasterska Lhota locality, they cannot
currently be assigned to one of above-mentioned species.

Family Amblypteridae ROMER, 1945

Diagnosis (after Dietze 2000): Medial extra-
scapular single. Medium or deep maxillary plate.
“Spiracular” bone present. Single premaxilla. Two jugals.
Two dermosphenotics. Laniary teeth absent; maxillary and
dentary teeth in one series. Mouth terminal. Little
ornamentation of scales.

Included genera from the Bohemian Massif:
Paramblypterus SAUVAGE, 1888.

Genus Paramblypterus SAUVAGE, 1888

Diagnosis (emended after Dietze 2000): Nasal
split up secondarily. Dermohyal not present as a single
ossification. More than two suborbitals. Seven to nine
branchiostegal rays. Gap between opercular series and skull
roofing bones absent. Duplication of the extrascapular
series (postparietals) present. Scales serrated weakly, with
little ornamentation.

Included species from the Bohemian Massif:
Paramblypterus rohani (HECKEL, 1861); Paramblypterus
reussii (HECKEL, 1861), Paramblypterus vratislaviensis
(AcGassiz, 1833); Paramblypterus kablikae (GEINITZ,
1860); Paramblypterus feistmanteli FRITSCH, 1895;
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Paramblypterus zeidleri FRiTSCH, 1895. Very close to P,
rohani is P. duvernoy (AGassiz, 1833) from the Saar-Nahe
Basin (Dietze 1999, 2000).

Remarks: Genera Amblypterus AGassiz, 1833 and
Paramblypterus SAUVAGE, 1888 are very close. The
following important anatomical features are common to
both genera (Stamberg 2013b): Shape of the upper jaw with
the maxillary plate; type of the dentition on the jaws formed
by tubular teeth; presence of the supraorbital anterior in the
nasal region; configuration of the skull roof; configuration
of the cheek including suborbital bones, preoperculum,
inclination of the suspensorium; configuration of the
opercular apparatus.

The following characters discriminate between
Amblypterus and Paramblypterus (Dietze 2000, Stamberg
2014): Only one dermohyal present on Amblypterus, more
dermohyals on Paramblypterus; scales of Paramblypterus
carry fine mounds on their outer surface, and posterior
margin of the scales is denticulated, whereas the scales of
Amblypterus are smooth with concentric growth striae, and
the posterior margin of the scales is not denticulated; D-
values (see Dietze 2000) of scales are lower in Amblypterus
(1.2) than in Paramblypterus (between 1.4 and 2.0); large
paired and unpaired fins on Amblypterus. The fins on
Paramblypterus (P. decorus, P. duvernoy) are smaller in the
relation to the size of the body.

Species of the genus Paramblypterus are most common
in the Early Permian of the KrkonoSe Piedmont Basin,
Intra-Sudetic Basin and in the Boskovice Graben.

Paramblypterus rohani (HECKEL, 1861)
PL 1, fig. 1

1861 Palaeoniscus Rohani HECK.; Heckel and Kner, p. 51, figs 1-3.

1861 Palaeoniscus luridus HECK.; Heckel and Kner, p. 54, fig. 4.

1861 Palaeoniscus obliqguus HECK.; Heckel and Kner, p.56, fig. 5.

1861 Palaeoniscus caudatus HECK.; Heckel and Kner, p. 58, fig. 6.

1894 Amblypterus Rohani (HECKEL).; Fritsch, p. 104; figs
297-301; pl. 123.

1895 Amblypterus caudatus (HECK.).; Fritsch, p. 111.

1895 Amblypterus luridus (HECKEL).; Fritsch, p. 109; fig. 302.

1895  Amblypterus obliquus (HECKEL); Fritsch, pp. 109, 111;
figs 304, 305.

1942 Amblypterus rohoni HECKEL; Lemke and Weiler, pp. 7-16,
figs 2-12.

1967 Janassa lacustris sp. n.; Zidek, p. 203; pl. 1, figs 1, 2.

1969 Paramblypterus rohani HECKEL (1861); Heyler, p. 72;
fig. 22; pl. 14, figs 1, 2.

1971 Paramblypterus rohani; HEYLER, figs 1-18, 20-22, 24,
pls. 1-4.

1975 Paramblypterus rohani (HECKEL, 1861); gtamberg, p- 305;
figs 1, 2a; pls. 1-2.

1976 Paramblypterus rohani (HECKEL, 1861); Stamberg, p. 12;
figs 1-17; pls. 1, 2, fig. 1; pls. 3—-7.

1976 Paramblypterus caudatus HECKEL, 1861; Stamberg, p. 37;
figs 22-24; pl. 2, fig. 2; pls. 10-12.

1976 Paramblypterus luridus HECKEL, 1861; Stamberg, p. 44;
pl. 2, fig. 3.

1976 Paramblypterus obliquus HECKEL, 1861; Stamberg, p. 45.

1993  Paramblypterus gelberti (GOLDFUSS, 1847); Stamberg,
p- 84, figs 1, 2; pl. 1.

2006 Paramblypterus rohani (HECKEL 1861); Stamberg, pp. 225,
227.



2007 Paramblypterus rohani (HECKEL, 1861); Stamberg, pp. 6-8;
figs 1-5.

2007 Paramblypterus caudatus (HECKEL, 1861); Stamberg, p. 8,
fig. 1.

2008 Paramblypterus rohani (HECKEL, 1861); Stamberg and
Zajic, p. 157, fig. 235.

2008 Paramblypterus caudatus (HECKEL, 1861); Stamberg and
Zajic, p. 157, fig. 236.

2008 Paramblypterus gelberti (HECKEL, 1847); Stamberg and
Zajic, p 158, fig. 238.

Diagnosis: Fusiform body gibbous in front of the
dorsal fin, not exceeding 35 cm total length. Posterior
margin of the scales is serrated, area of serrated scales
above and below lateral sensory line and number of dents
on their posterior margin decline to the anal fin. Square
postrostral, convex anteriorly. Oblong frontals, two times
longer than wide, with strongly curved interfrontal suture,
and one or two process on lateral side of frontals. Parietals
approximately square, two times shorter than the length of
the frontals. Triangular dermosphenotic. Distinct sculpture
is formed by ridges on the bones of the skull roof. 6 to 7
suborbital bones. Spiracular bone present. Sclerotic ring
present. Preoperculum conspicuously bent anteriorly along
posterior and dorsal borders of the deep maxillary plate.
Scale count

29

—— 41
9 22 37

Lectotype (Stamberg 1976): Specimen M 849
designated by Stamberg (1976) from the material figured by
Heckel (Heckel and Kner 1861) is deposited in the National
Museum, Prague.

Type horizon and locality: Kostalov;
Rudnik Horizon, Vrchlabi Formation, Asselian, KrkonoSe
Piedmont Basin.

Occurrence: Cista Kostalov, Kodtalov (“Kovai’s
Mill”), Kostalov (“Behind the Tavern”), Kovafsko,
Kundratice (“Doly”), Kundratice (“Gorge”), Piikry
(“Honkiv creek™), Semily (“Behind the factory’), Rybnice
(“Hradecky creek”), Otovice (“Cerny brook™”), Vesela
(“Veselka brook”), Horni Kalnd (“Dump of the Adam
mine”).

Remarks: Paramblypterus rohani (HECKEL, 1861)
is the most common actinopterygian fish of the Rudnik
Horizon (Vrchlabi Formation, Asselian, Early Permian) of
the Krkonose Piedmont Basin. Isolated bones of this
species are also occasionally found in the younger Kalna
Horizon (Proseéné¢ Formation, Sakmarian, Early Permian)
of the Krkonose Piedmont Basin and in the Otovice
Horizon (Broumov Formation, Asselian) of the Intra-
Sudetic Basin. Paramblypterus rohani is also common in
the locality Surmoulin (Surmoulin Formation, Early
Permian) of the Autun Basin in the French Massif Central
(Heyler 1971).

Paramblypterus rohani was initially described under the
name Palaeoniscus rohani together with P. caudatus, P.
luridus and P. obliquus in the paper of Heckel and Kner
(1861). Fritsch (1894, 1895) assigned all of these species to
the genus Amblypterus. He redescribed these species in
more detail, provided figures, and recognized a resemblance
of the above-mentioned species to Amblypterus duvernoy

(Agassiz, 1833). However, Fritsch (1894) considered two
specimens figured by Agassiz (1833) as Amblypterus
duvernoy to be two different species. Agassiz had failed to
provide a detailed description of the head bones, scales and
fins, and for that reason, Fritsch (1894, 1895) introduced
the species Amblypterus rohani, A. obliquus, A. caudatus,
A. luridus together with A. vratislaviensis as a variety of 4.
duvernoy. He redescribed only A. reussii separately. After
new studies of numerous comparative material, and the
high variation of the interfrontal suture, lateral process on
the frontal, and for the high deformation of the body of
some specimens, [ consider the species A. rohani, A.
luridus, A. obliquus and A. caudatus to be only one species
P. rohani. Also, the specimen described by Stamberg
(1993), and Stamberg and Zajic (2008) as Paramblypterus
gelberti actually belongs to P. rohani. The new taxon
described by Zidek (1967) as a tooth of a holocephalian fish
Janassa lacustris represents only a cleithrum of P. rohani.

Great similarity was noted several times between P.
rohani and P. duvernoy (see Fritsch 1894, Woodward 1891,
Stamberg 1976, Dietze 2000). The shape of the body,
position of the fins and the anatomy of the head of both
species are very close or identical. Lastly, Dietze (1999,
2000) did cast light on the relationship between both
species. It is necessary after my last studies to confirm the
presence of the sclerotic ring in the orbit of P. rohani,
whereas it is missing (Dietze 2000) on P. duvernoy. The
sclerotic ring is a delicate structure and it probably also
occurred in P. duvernoy. 1 expect that both species will be
united in the future.

Paramblypterus reussii (HECKEL, 1861)
PL 1, fig. 2

1861 Palaeoniscus Reussii HECK.; Heckel and Kner, p. 61; fig. 7.

1891  Amblypterus reussi (HECKEL); Woodward, p. 445.

1895 Amblypterus Reussi (HECK.).; Fritsch, p. 112; fig. 307.

1942 Amblypterus reussi HECKEL.; Lemke and Weiler, p. 16;
pl. 2, fig. 3.

1976 Paramblypterus reussii (HECKEL, 1861); Stamberg, p. 31;
figs 19-21; pls. 8-9.

2006 Paramblypterus reussii (HECKEL 1861); Stamberg, p. 225,
p. 227.

Diagnosis: Fusiform body gibbous in front of the
dorsal fin, not exceeding 30 cm of the total length. Posterior
margin of the scales is serrated, area of serrated scales
above and below lateral sensory line and number of dents
on their posterior margin decline toward the anal fin.
Oblong frontals, more than two times longer than wide with
only undulating interfrontal suture, and one small process
on lateral side of frontals. Parietals are approximately
square, two times shorter than the length of the frontals.
Triangular dermosphenotic. Distinct sculpture is formed by
ridges on the bones of the skull roof. Maxilla with short end
and high maxillary plate. The dorsal fin base is opposite to
the anal fin base.

Type: Holotype M 1215 figured by Heckel (Heckel
and Kner 1861, fig. 7) is deposited at the National Museum,
Prague.

Locality:
Republic.

Semily, Semily district, Czech
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Remarks: Only the holotype is known.
Paramblypterus reussii is very close to P. rohani, and it is
distinguished from P. rohani only in having an undulating
interfrontal suture, a very short and high maxillary plate and
in the position of the dorsal fin, which is above the base of
the anal fin (Stamberg 1976). It is possible to consider
whether the position of the dorsal and anal fins was
subjected to deformation of the body when preserved, and
only the undulation of the interfrontal suture and the shape
of the maxilla indicate intraspecific variation (Dietze 1999).
The holotype of P reussii represents a relatively well-
preserved specimen, and all specimens of P. rohani of the
same size as P. reussii that I have studied demonstrate an
intensively curved interfrontal suture, and exhibit the dorsal
fin above the space between the pelvic and anal fins. I
continue to separate P. reussii from P. rohani for these
reasons.

Paramblypterus vratislaviensis (AGASSIZ, 1833)
Pl. 2, Fig. 4

1833 Palaeoniscus vratislaviensis AGASS.; Agassiz, p. 60; pl. 10,
figs 1, 2, 4-6.

1894  Amblypterus Vratislavensis, (AG.).; Fritsch, p. 100; figs
294-296, 310; pls. 121-122.

1999  Amblypterus vratislaviensis (AGASSIz, 1833—43); Stamberg,
pp.- 7,9, 11, 12.

2006 Amblypterus vratislaviensis (AGASSIZ 1833—43); Stamberg,
p. 225.

2008 . Amblypterus* vratislaviensis (AGAssIz, 1833-43); Stamberg
and Zajic, p. 155, fig. 232.

Characteristics: (emended after the features
which Agassiz (1833) and Fritsch (1894) considered to be
important): Fusiform body gibbous in front of the dorsal
fin, not exceeding 15 cm. Total body length 4 times the head
length, and no more than 3 times the maximum body height.
The scales are smooth, only scales in the anterior portion of
the body just above and just below the lateral sensory line
have posterior margin denticulated, with three or four dents.
Lateral sensory line consists of 40 scales, 27 scale rows are
between head and the beginning of the dorsal fin. Ventral
fin closer to the anal fin than to the pectoral fins. Dorsal fin
without fulcral scales, and it is retroposed above the space
between the ventral and anal fins, and above the beginning
of the anal fin. The orbit is small, and teeth are very slender,
slightly posteriorly bent.

Types: The type material which formed the basis of
the description of the new species (Agassiz 1833) has not
been found. Fritsch (1894) later used numerous material
obtained during limestone mining, and during building
work, for the revision study of Paramblypterus
vratislaviensis. The most important specimens are M 1097
and M 1218 (part and counterpart) (Fritsch 1894, fig. 295),
M 1095 (Fritsch 1894, fig. 296, pl. 121, fig. 1), M 1098
(Fritsch 1894, pl. 121, fig. 3), M 1206 (Fritsch 1894, pl.
121, figs 5, 6) and M 837 (Fritsch 1894, pl. 122, fig. 3)
deposited at the National Museum, Prague.

Type locality and horizon: Ruprechtice
or Olivétin, Ruprechtice Horizon, Olivétin Member,
Broumov Formation, Asselian, Intra-Sudetic Basin.
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Localities: Olivétin; Olivétin “Over mill-race”;
Ruprechtice;  Ruprechtice  “Limestone  quarries”;
Ruprechtice “Pod Svétlinou”; Otovice.

Remarks: Paramblypterus vratislaviensis is most
common actinopterygian of the Ruprechtice Horizon.
Agassiz (1833) described the new species on the basis of
specimens obtained from Wroclaw through M. de Dechen,
but they originated from Ruprechtice or Olivétin.
Unfortunately, the type specimens from the collections of
M. de Dechen from Berlin and Prof. Otto from Wroclaw,
which Agassiz (1833) figured on the pl. 10, figs 1, 2 have
not been seen since then. Woodward (1891) considered
Amblypterus vratislaviensis described by Agassiz (1833)
from Ruprechtice or Olivétin and specimens of Amblypterus
vratislaviensis described by Weiss (1864) from Saar Basin
to be synonymous with Amblypterus duvernoy. Fritsch
(1894) redescribed Amblypterus vratislaviensis on the basis
of the rich material. The species has not been the subject of
any subsequent revision.

Paramblypterus kablikae (GEINITZ, 1860)
Plate 2, fig. 3

1860 Palaeoniscus Kablikae GEIN.; Geinitz, p. 467.

1894  Amblypterus Kablikae, GEIN. sp.; Fritsch, p. 94; fig. 288;
pl. 118, figs 1-6; pl. 119, figs 1-5.

1894  Chalkichthys; Fritsch, p. 94.

1895  Amblypterus angustus (AG.); Fritsch, p. 114; pl. 126, figs
1-4, non Palaeoniscus angustus (Agassiz 1833).

1912a Platysomus pygmaeus Fr.; Fri¢; p. 17, fig.15.

1912a Platysomus pygmdus FRr.; Fri¢, p. 17.

1912b Platysomus pygmaeus Fr.; Fri¢; p. 14, 17, fig.15.

1942 Amblypterus cf. kablikae FriC; Lemke and Weiler, p. 17;
figs 13, 14; pl. 2, fig. 2.

1999  “Amblypterus” kablikae (GEINITZ, 1860); Stamberg, p. 7, p.
11.

2006 “Amblypterus” kablikae (GEINITZ 1860); Stamberg, p. 226,
p. 227.

2008 “Amblypterus” kablikae (GEINITZ, 1860); Stamberg and
Zajic, p. 155, fig. 233.

Diagnosis (after Fritsch 1894): Small fish, its
length is 7 times the height of the body. Dorsal fin is at the
midpoint of the body. Three to four scale rows just below
the lateral sensory line are strongly denticulated on their
posterior margin, with one vertical molding. Remaining
scales smooth. The teeth are strong.

Types: The type described by Geinitz (1860), and
initially deposited in the Museum in Dresden, was
destroyed in the course of the Second World War. Two
specimens M 847 and M 1221 next formed the basis for the
revision study of Fritsch (1894, pl. 118, figs 1-6, pl. 119,
figs 1-5). Another specimen, M 897, served Fritsch (1895,
pl. 126, figs 1-4) for the description of Amblypterus
angustus (Agassiz, 1833-43). An extensively deformed
specimen M 1012 was described and figured by Fri¢
(1912a, p. 17, fig. 15) as Platysomus pygmaeus. All above-
mentioned specimens are deposited in the National
Museum, Prague.

Type locality and horizon: Horni Kalna,
Kalna Horizon, Prose¢né Formation, Sakmarian, Krkonose
Piedmont Basin.
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Text-fig. 6. Paramblypterus sp., MHK 11024 from the locality Drvalovi

Occurrence: Cistd; Ruprechtice “Limestone
quarries”; Olivétin, Horni Kalna; Vesela; Bitouchov.

Remarks: Paramblypterus kablikae is a small fish
with a slender body not exceeding 15 cm. The specimens
which Fritsch (1894) described and figured on pls. 118 and
119, figs 1, 2 are actually not well preserved, as Fritsch
originally submitted. On the contrary, they are strongly
deformed. Better-preserved specimens from the numerous
collection of this species, which the author has for the study
from the localities Horni Kalna and Vesela, show slender
fish, but the total body length does not exceed 5.3 times the
maximum body height. In my opinion, Amblypterus
angustus, described by Fritsch (1895) from Olivétin, belongs
to Paramblypterus kablikae. Additionally, Amblypterus
pygmaeus described by Fri¢ (1912a,b) from the Krkonose
Piedmont Basin is probably a heavily deformed Paramblypterus
kablikae. The species Paramblypterus kablikae has not
been the subject of any later revision, but the author of this
paper is now preparing a redescription of this species.

Paramblypterus feistmanteli (FRITSCH, 1895)
Pl 2, fig. 2

1895 Amblypterus Feistmanteli, Fr.; Fritsch, p. 112; pls. 124,
125, figs 1-3.

2006 “Amblypterus” feistmanteli FRIC 1895; Stamberg, p. 226, p. 227.

2008 “Amblypterus” feistmanteli Fric, 1895; Stamberg and
Zajic, p. 156, fig. 234.

Characteristics: (emended according to
features Fritsch (1895) considered important): Small fish,
about 10 cm long. The scales with stout border, marked
incremental lines and strong dentition are on their posterior
margins. The scales are lanceolate posteriorly. Square
operculum with rounded edges. Preoperculum narrow, long,
ventrally tapered and slightly anteriorly bent.

Types: Two specimens M 1352 and M 898 figured
by Fritsch (1895, pls. 124, 125, figs 1-3) deposited in the
National Museum, Prague.

Type locality and horizon: Specimen M
1352 was found in Horni Kalna (Kalna Horizon), Proseéné
Formation), and specimen M 898 was found in Bitouchov
(Prose¢né Formation, Sakmarian, Krkonose Piedmont Basin).

Remarks: The species Paramblypterus feistmanteli
has not been revised from the description of Fritsch (1895).

A S RSN,
ce (Boskovice Graben), x 0.9.

Paramblypterus zeidleri (FRITSCH, 1895)
Pl 1, fig. 3

1895  Amblypterus Zeidleri, Fr.; Fritsch, p. 113; pl. 125, figs 4-5.

2006 Paramblypterus zeidleri (FRIC 1895); Stamberg, p. 225, p. 227.

2008 Paramblypterus zeidleri (FRIC, 1895); Stamberg and Zajic,
p. 159, fig.239.

2012 Paramblypterus zeidleri (FRIC, 1895); Stamberg, p. 150.

Characteristics: (emended according to
features Fritsch (1895) considered important): Length of
the fish is about 16 cm. The total body length is 4 times the
maximum height of the body. The dorsal fin begins at the
midpoint of the body, and its posterior half is above the anal
fin. Scales are smooth. Fine incremental lines occur along
the posterior and ventral borders of the fins, and diminutive
stipple is seen in the central area of the lateral side of the
scales. 34 scale rows are between the head and the
beginning of the dorsal fin, 4 ridge scales are in front and 7
scales behind the dorsal fin.

Types: Holotype M 901 described and figured by
Fritsch (1895, pl. 125, figs 4-5) is deposited in the National
Museum, Prague.

Type locality and horizon: Ruprechtice,
Ruprechtice Horizon, Olivétin Member, Broumov
Formation, Asselian, Intra-Sudetic Basin.

Occurrence: Horni Kalna, Horni Kalnd “Za

ey,

garazi”’; Klasterska Lhota; Ruprechtice.

Remarks: Fritsch (1895) mentioned, besides the
holotype M 901 from Ruprechtice, another more poorly
preserved specimen of P zeidleri from Horni Kalna.
Several other specimens that correspond to P. zeidleri were
recently found in Krkonose Piedmont Basin in localities
Horni Kalna ,,Za garazi and in Klasterska Lhota (Stamberg
2012). The species Paramblypterus zeidleri has not been
revised from the description of Fritsch (1895).

Paramblypterus sp.

Text-fig. 6

1982  Paramblypterus; Stamberg, pl. 8, fig. 1; pl. 9, figs 3—4;
pl. 10.

1997  Paramblypterus sp.; Stamberg, pp. 114—115; figs 2-3.

2006 Paramblypterus sp.; Stamberg, fig. 4.
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Material: Newly found material collected by the
author of this paper from the sediments of Early Permian of
the KrkonoSe Piedmont Basin and Early Permian of the
Boskovice Graben. Specimens is deposited in the collection
of the Museum of Eastern Bohemia at Hradec Kralové.

Remarks: The author of this paper has gathered
hundreds of specimen from localities of the Krkonose
Piedmont Basin (Horni Kalna, Vesela, Klasterskd Lhota,
Arnultovice). A plentiful collection of amblypterids has also
originated from Early Permian localities of the Boskovice
Graben (Drvalovice, Bacov, Kochov). Specimens show
typical features of the genus Paramblypterus, such as
maxilla with large maxillary plate, tubular teeth on the jaws
and supraorbital anterior anteriorly placed to the orbit
(Stamberg 1982, 1997). A collection of these specimens is
presently being studied.

Family Haplolepidae WESTOLL, 1944

Type genus: Haplolepis MILLER, 1892.

Included genera from the Bohemian Massif:
Pyritocephalus FRITSCH, 1894.

Genus Pyritocephalus FRITSCH, 1894

Type species: Pyritocephalus sculptus (FRiC,
1875).

Diagnosis (Huber 1992, emended): Small
actinopterygian fishes, rarely exceeding 70 mm; head short
and broad, with rostrum, postrostrum, and premaxillaries
present; maxillary posteriorly expanded; skull roof deeply
fenestrated; paired frontals and parietals variably fused to
form a single ossification; dermopterotics lost, replaced by
lapped extension of parietals; parietal deeply embayed for
reception of posttemporals; skull roof ornamented with
linear to semi-concentric grooves and terrace rugae;
opercular series reduced; antopercular present; quadratojugal
present; branchiostegal rays reduced, with median and
paired lateral and posterior gulars present; dorsal fin
posterior to anal fin; caudal completely heterocercal; fin
rays completely segmented and reduced in number;
squamation mostly smooth, with variable parallel-ridge
ornamentation in anterolateral trunk region; vertical scale
rows number 25-32 along main lateral line.

Included species: Pyritocephalus lineatus
(NEWBERRY, 1856); P. gracilis (NEWBERRY et WORTHEN,
1870); P. comptus WESTOLL, 1944; P. rudis WESTOLL, 1944,
P. lowneyae HUBER, 1992.

Only the type species P. sculptus is known from the
Bohemian Massif.

Pyritocephalus sculptus (Fric, 1875)
Text-fig. 2, fig. 6

1875 Palaeoniscus sculptus Fr.; Fri¢, p. 73

1894  Pyritocephalus sculptus, FRr.; Fritsch, p. 86; fig. 280; pl. 115.

1944 Pyritocephalus sculptus FrIC; Westoll, p. 43; figs 23-27.

1978  Pyritocephalus sculptus Fric, 1895; Stamberg, p. 276;
figs 1-6; pls. 60-63.

1991 Pyritocephalus sculptus (Fric, 1883); Stamberg, p. 97;
fig. 53; pl. 24.
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Lectotype (Stamberg 1978): Specimen figured by
Fritsch (1894) on pl. 115, fig. 4, deposited in the National
Museum, Prague under No. M 1201.

Diagnosis (after Stamberg 1991, emended):
Slender fish not exceeding 70 mm. Pectoral fins consist of
1015 lepidotrichia, pelvic fin small with short base consists
of 6-9 lepidotrichia. Dorsal and anal fins approximately of
the same size, dorsal fin consists of 7-9 lepidotrichia, anal
fin of 8-12 lepidotrichia. All lepidotrichia segmented,
distally only, exceptionally bifurcated near the distal tip,
and distally separated from each other. Caudal fin not
deeply cleft. Rostral part of the head not conspicuously
convex, composed of paired rostro-premaxillar and nasal,
unpaired postrostral, and sometimes the second small
postrostral is developed orally. The paired dermal bones of
the skull roof (parietal, frontal, dermopterotic) coalesce into
one unit, often without visible sutures, and constitute a
characteristic: formation with a large paired fenestration on
the lateral sides. The fenestration is usually circular, but it
can be also anteroposteriorly elongated. From two to four
suborbitals are located in front of the preoperculum. Very
large orbit is surrounded by dermosphenotic, nasal, rostro-
premaxillar and narrow infraorbital bones. Maxilla with
well-developed maxillary plate, the length/height ratio of
the maxillary plate is 1.2. Lower jaw strong. Teeth on the
jaws are not developed. The preoperculum not oblique, it
inclines orally at angle 65°. Small triangular antoperculum
present. Operculum inclines 67° anteriorly, and is dorsoventrally
elongated, 2.5 times higher than the small triangular
suboperculum. Branchiostegal rays are not developed,
series of one median and two pairs of gulars between jaws
is present. The scales are smooth, not pectinated on their
posterior margin. The scale count

21-24
6-8 14-17 23-25

25-28

Type locality: Nyfany, district Plzen, Czech
Republic.

Stratum typicum: Nyfany  Member,

Westphalian D, Late Carboniferous, Plzen Basin.
Occurrence: Nyfany, Tfemos$na.

Remarks: Species Pyritocephalus sculptus described
and figured initially by Fritsch (1894) was redescribed and
excellently revised by Westoll (1944). Westoll (1944)
placed four more species from the Late Carboniferous into
the genus Pyritocephalus, namely P. lineatus (Newberry,
1856) from Linton (Ohio, USA), P. gracilis (Newberry and
Worthen, 1870) and P. comptus Westoll, 1944 from Mazon
Creek (Illinois, USA) and P. rudis Westoll, 1944 from
Newsham (Northumberland, England). Huber (1992) later
assigned to the genus P. lowneyae Huber, 1992 a specimen
from the Pennsylvanian of Kinney Brick Quarry (New
Mexico, USA). The above-mentioned species are alike in
the anatomy of the head, structure of the fins, shape of the
scales and their body. Westoll (1944) considered the species
characters mainly in the formation of coalesced bones of the
skull roof and in the variation of the scale count. Study of
the numerous collections of P. sculptus from the National
Museum, Prague and from the Museum of Western Bohemia
in Plzeti demonstrated (Stamberg 1978) considerable



variability in the shape of coalesced bones of the skull roof,
in the shape of the fenestration on the lateral side of the
skull roof and variation in the scale count. For that reason,
Stamberg (1978) did not find differences among P. sculptus
from the Plzen Basin, P. gracilis from Mazon Creek and
P. lineatus from Linton.

Conclusions

The following 23 taxa of actinopterygians are known at
present from the Carboniferous and Permian basins of the
Bohemian Massif: Letovichthys tuberculatus STAMBERG,
2007; Letovichthys multidentatus STAMBERG, 2007;
“Elonichthys” krejcii (FRITSCH, 1895); “Elonichthys” sp.;
Progyrolepis speciosus (FRIC, 1875); Zaborichthys
fragmentalis Stamberg, 1989; Acrolepis gigas (FRIC, 1877);
Sceletophorus biserialis FRITSCH, 1894; Sceletophorus
verrucosus (FRIC, 1894); Sphaerolepis kounoviensis FRIC,
1877; Igornichthys sp.; Setlikia bohemica STAMBERG et
Zasic, 1994; Bourbonnella hirsuta STAMBERG, 2007;
Neslovicella rzehaki STAMBERG, 2007; Neslovicella elongata
STAMBERG, 2010; Spinarichthys dispersus (FRITSCH, 1895);
Paramblypterus rohani (HECKEL, 1861); Paramblypterus
reussii (HECKEL, 1861), Paramblypterus vratislaviensis
(AcGassiz, 1833); Paramblypterus kablikae (GEINITZ, 1860);
Paramblypterus feistmanteli FRITSCH, 1895; Paramblypterus
zeidleri FRITSCH, 1895; Pyritocephalus sculptus (FRIC,
1875), and other numerous representatives of the genus
Paramblypterus and the family Aeduellidae that are not
specified here. The 14 species originally described by Fric¢
or earlier people continue to be valid. New species, which
have increased in the course of recent years, have originated
mainly from the sediments of the Boskovice Graben. Fri¢
did not find actinopterygians from the Boskovice Graben
during his lifetime. The richest of the actinopterygian fauna
have only been uncovered quite recently, and contemporary
research holds the promise of the discovery of new species.

While actinopterygians are rare in the Late Carboniferous
sediments of the Central and West Bohemian late
Palaeozoic basins, Krkonose Piedmont Basin and Boskovice
Graben, the actinopterygians in the Early Permian of the
KrkonoSe Piedmont Basin, Intrasudetic Basin and
Boskovice Graben are the most commonly found vertebrate
remains. Species of the family Amblypteridae, specifically
those from the genus Paramblypterus were present in a
majority of all Early Permian basins of the Bohemian
Massif. These fishes were already known in the time of
Fric. However, family Aeduellidae is quite a newly
distinguished group of actinopterygians in the Late
Carboniferous and Early Permian of the Bohemian Massif.
Species of this family form numerous associations,
especially in the Early Permian sediments of the Boskovice
Graben, and these rarely occur together with Amblypteridae
in the Early Permian of the KrkonoSe Piedmont Basin.
Another newly discovered group of actinopterygians is
represented by two species of the genus Letovichthys. These
are small predatory fish from the Early Permian of the
Boskovice Graben, and placed in the order Palaconisciformes,
since a more precise relationship with other actinopterygians
is difficult to ascertain at present.

The numerous specimens of actinopterygians collected
by the author of this paper during the last several years
holds the promise of further extending of our knowledge
about this fauna, and is a continuation of the study of the
Carboniferous and Permian of the Czech Massif initiated by
Antonin Fri¢ more than hundred years ago.
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Explanation to the plates

PLATE 1

1. Paramblypterus rohani (HECKEL, 1861). Specimen M
484 from Kost’alov (Early Permian, Krkonose Piedmont
Basin), x 0.7.

2. Paramblypterus reussii (HECKEL, 1861). Holotype M
1215 from Semily (Early Permian, Krkonose Piedmont
Basin), x 0.9.

3. Paramblypterus zeidleri (FRITSCH, 1895). Holotype M
901 from Ruprechtice (Early Permian, Intrasudetic
Basin), x 1.
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PLATE 2

1.

2.

3.

4.
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Neslovicella elongata STAMBERG, 2010. Specimen P 167
from Kostalov (Early Permian, KrkonoSe Piedmonmt
Basin), x 1.6.

Paramblypterus feistmanteli (FRITSCH, 1895). Specimen
M 1352 from Horni Kalna (Early Permian, Krkonose
Piedmont Basin), x 1.6.

Paramblypterus kablikae (GEINITZ, 1860). Specimen M
1221 from Horni Kalnd (Early Permian, Krkonose
Piedmont Basin), x 1.2.

Paramblypterus vratislaviensis (AGassiz, 1833).
Specimen M 1095 from Ruprechtice (Early Permian,
Intra-Sudetic Basin), x 1.2.
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Abstract. The relationship between the actinopterygian genera Amblypterus and Paramblypterus from the Early Permian sediments of
Central and Western Europe are resolved. Firstly a historical summary is presented of the various opinions on the position of Amblypterus
and Paramblypterus, and secondly the results of the my own studies of the type specimen of Amblypterus lateralis and other material from
the Saar Basin. New data on the osteology of Amblypterus latus including a new reconstruction of the head and body are introduced. A
comparison of the species from the Saar Basin including the species Amblypterus latus and A. lateralis with the type species of
Paramblypterus decorus, Paramblypterus duvernoy and Paramblypterus rohani supports the author’s opinion of the close relationship

between the genera Amblypterus and Paramblypterus.
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Introduction

Fishes of the family Amblypteridae comprise the most
numerous component of the actinopterygians in the Early
Permian sediments of the limnic basins of Central and
Western Europe. Amblypteridae markedly exceed other
actinopterygians in the majority of localities in the basins of
the Bohemian Massif, the French Massif Central and
German basins. Localities where members of other families
dominate are quite rare. The estimation that the specimens
of Amblypteridae form at least 90% of the actinopterygian
population in the Early Permian sediments of the limnic
basins of the Bohemian Massif and are numerous in other
Permian basins of Central and Western Europe will not be
far from the truth. Thus it follows that species and genera of
the family Amblypteridae belong to those first described in
the papers about Carboniferous and Permian actinopterygians,
and the discussions on position of the species of the type
genus of Amblypterus and relationship to other genera
including the genus Paramblypterus, appear simultaneously.
A number of previous authors (Troschel 1857, Traquair
1877-1914, 1877, Woodward 1891, Gardiner 1963, Blot
1966, Boy 1976, Heyler 1969, 1976, Gad 1988, Dietze
1999, 2000) have considered the position of the genus
Amblypterus and its relationship to other genera, namely to
Paramblypterus.

Several species from the Bohemian Early Permian were
formerly included in the genus Amblypterus or Paramblypterus.
After studying the type material in depth, and in spite of the
number of papers published about the relationship between
Amblypterus and Paramblypterus 1 can present a different
view of the situation. The relationship between the two

genera can be resolved on the basis of my own study of the
type specimen of Amblypterus lateralis and other material
currently considered as A4. latus and A. lateralis from Saar
Basin, and a comparison with the species of Paramblypterus,
namely P. decorus, P. duvernoy and P. rohani.

History

Romer (1945) erected the family Amblypteridae with
designation of the type genus Amblypterus, but without any
other description. The genus Amblypterus was originally
described much earlier by Agassiz (1833). The first short
description published in vol. 2, p. 3 can be quoted: “All fins
very large compose from numerous lepidotrichia. Pectoral
fins very large, anal large, dorsal fin opposite to the space
between the ventral and anal fins, anterior margin of the fins
with small pointed lepidotrichia beside the dorsal lobe of
the caudal fin. Medium-sized scales.”

Agassiz at the same time refers to vol. 1, pl. A, fig. 3.
Agassiz (1833) mentioned on page 4 five species included
in the genus Amblypterus:

Amblypterus macropterus
Ambylpterus eupterygius
Amblypterus lateralis
Amblypterus latus
Amblypterus olfersi

Nk W=

A conception of the genus Amblypterus is introduced by
Agassiz in his reconstruction on pl. A, fig. 3. It is obvious
that the reconstruction has very large pectoral fins, a low
anal fin with its long base similar to Amblypterus
eupterygius. Agassiz submited a thorough description of the
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genus Amblypterus on pp. 28-31, and compared it with the
genus Catopterus. He pointed out the difference in the
relative size of the fins and in the position of the dorsal fin,
being opposite to the anterior margin of the anal fin and to
the space between the anal and ventral fins. He remarked on
the close relationship between Amblypterus and Palaeoniscus
(in the shape of the fins and in their relationship position),
but that they differ in the structure of the lepidotrichia and
in the formation of the fins as a whole. He considered the
relatively enormous size of the fins to be a feature of the
genus. Agassiz characterized Amblypterus as having a fusiform
body shape, more or less concave dorsally above the space
between the pectoral and ventral fins. The caudal fin is short
but relatively large. The scales are of a rhombic shape,
smooth in some species, and grooved in others. The fins are
very large, consisting of lepidotrichia: dorsal fin 30-50
lepidotrichia, anal fin 30-50 lepidotrichia, ventral lobe of
the caudal fin 25-30 lepidotrichia, dorsal lobe of the caudal
fin 80-100 lepidotrichia, pectoral fin 20-30 lepidotrichia.

The position of the fins is considered to be an important
feature of the genus, the dorsal fin is not at the midpoint but
is positioned posteriorly, where the trunk decreases in size
as it becomes the caudal fin. It is opposite to the anterior
margin of the anal fin and to the space between the anal and
ventral fins. The anal fin commences opposite to the middle
of the dorsal fin or slightly posteriorly. The ventral fins are
set anteriorly to the anterior margin of the dorsal fin. There
is nothing about the bones of the skull except the mouth
which is formed from large jaws, and along their entire
margin they are equipped with extremely minute teeth
arranged in a brush-like manner.

As was mentioned above, Agassiz (1833) described five
species and included in the genus Amblypterus: A. macropterus
(pp. 31-35), A. eupterygius (pp. 36-37), A. latus (pp. 37-38),
A. lateralis (p. 39) and A. olfersi (p. 40). It was Agassiz who
already distinguished two species with smooth scales
(A. lateralis and A. latus), and two species with sculptured
scales (4. macropterus and A. eupterygius) in his description.

Agassiz (1833-43) later also assigned to the genus
Amblypterus the species A. agassizii MUNST. (pp. 105-106),
A. nemopterus (pp. 107-109), 4. punctatus (pp. 109—110),
and A. striatus (pp. 111-112).

Giebel (1848) distinguished between Amblypterus
species having smooth scales: Amblypterus duvernoy
(consistent with Palaeoniscus duvernoy AG. 1833, pp.
45-47), Amblypterus latus and A. lateralis; and those with
sculptured scales: Amblypterus macropterus, A. eupterygius,
A. agassizii, A. nemopterus, A. punctatus, A striatus, A.
olfersii and others.

Troschel (1857) also differentiated between Amblypterus
species, initially described from the Saar Basin as having
sculptured or smooth scales, and placed them into two
groups:

1. Sculptured scales: A. macropterus and A. eupterygius

2. Smooth scales: 4. lateralis and A. latus

It is of note that Troschel (1857) characterized the
species A. macropterus and A. eupterygius as having
sculptured scales but also large conical teeth whereas the
species from the second group with smooth scales have
brush-like teeth. Troschel retained the species 4. lateralis
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and A. latus in the genus Amblypterus with respect to one of
Agassis’s characteristics of the genus Amblypterus, that is
the minute brush-like teeth, whereas he erected a new genus
Rhabdolepis for the species with large conical teeth and
sculptured scales. Characteristics of the Amblypterus are
after Troschel (1857, p. 18): brush-like teeth on the jaws,
numerous teeth on the palate, robust smooth scales, large
fins and small fulcral scales.

Traquair (1877) considered the species Amblypterus
latus to be a typical representative of the genus Amblypterus
and he pointed out differencies from the genus Palaeoniscus.
At the same time he did not find any differences in
Palaeoniscus duvernoy, and he recommended this species
to be included in the genus Amblypterus. He described
elsewhere in the text (1877, p. 558) a group of the fishes for
which Palaeoniscus duvernoy is a typical representative,
and he included it in the genus Amblypterus. He also included
in this group the species P. duvernoy, P. vratislaviensis and
P. lepidurus as described by Agassiz, species P. dimidiatus,
P. elongatus, P. tenuicauda, P. gibbus and P. opisthopterus
as described by Troschel (1857), species P. gelberti described
by Goldfuss (1847), species P. decorus, P. arcuatus, P
beaumonti, as described by Egerton (1850), and also the
species P. rohani, P. caudatus, P. obliquus, P. reussii and P.
luridus as described by Heckel (Heckel and Kner 1861)
from the Krkonose Piedmont Basin.

Sauvage (1888) described the history of the genus
Amblypterus, and also considered A. latus to be the type of
the genus Amblypterus. He included in Amblypterus, in
addition to the original species, new species A. renaulti,
A. commentryi, A. elaveris, A. euryi and A. fayoli. He similarly
summarised the history of Amblypterus in his other papers
(Sauvage 1890, 1893) and he described the new species
included in the genus Amblypterus.

Woodward’s treatise from 1891 is significant. He
regarded A. latus as the type of the genus Amblypterus, and
he considered A. lateralis to be a synonym of A. latus. He
borrowed the specimens from the Natural History Museum,
London for his studies. Woodward (1891) also assigned to
the genus Amblypterus the species A. traquairi WOODWARD,
A. beaumonti (EGERTON), A. decorus (EGERTON), A. arcuatus
(EGERTON), A. reussii (HECKEL ), A. blainvillei (AG.),
A. voltzii (AG.) and A. duvernoy (AG.). He included the
specimens which were regarded as synonyms of 4. duvernoy
(A. vratislaviensis (AG.), A. lepidurus (AG.), A. gibbus
(TROSCHEL), A. dimidiatus (TROSCHEL), A. tenuicauda
(TROSCHEL), A. elongatus (TROSCHEL), A. opisthopterus
(TROSCHEL), A. rohani (HECKEL), A. obliquus (HECKEL), and
A. caudatus (HECKEL). He added several species into the
genus Amblypterus but several otheres were added with
some uncertainity. Agassiz’s original species A. macropterus
and A4. eupterygius were included by Woodward (1891) in
the genus FElonichthys but as the species Elonichthys
macropterus.

Traquair (1877-1914) alluded in his anatomical
description of palaeoniscids to some anatomical features of
the genus Amblypterus, and he refered to his reconstruction
of A. latus on pl., 2, fig. 1. It is necessary to note that this
reconstruction is much more elaborate in comparison with
that of Agassiz (1833, pl. A, fig. 3), and differs in several
features. Traquair (1877—1914) drew a smaller pectoral fin,



a shorter anal fin base, a triangular shape for both the anal
and dorsal fins, and less numerous scale rows. The bones of
the head indicate the operculum to have had a square shape,
the maxilla a rounded posterior maxillary plate, and the
jaws to possess minute teeth of equivalent size. It is
necessary to point out that the maxilla, preoperculum and
suborbital bones which are very similar to the later
reconstruction by Gardiner (1963) which will be discussed
further. It is not clear from the text which of the specimens
served as a model.

Fritsch (1894) accepted the diagnosis of the genus
Amblypterus (p. 94) by Woodward (1891), after Troschel
(1857) and Traquair (1877). He remarked (p. 94) however
that the diagnosis was uncertain. Fritsch (1894, 1895)
included in the genus Amblypterus the following species:
A. verrucosus FRITSCH, A. duvernoy (AGASSIz), A.
vratislaviensis (AGASSIZ), A. rohani (HECKEL), A. luridus
(HECKEL), 4. obliguus (HECKEL), A. caudatus (HECKEL),
A. lepidurus (AGASSIZ), A. reussii (HECKEL), A. feistmanteli
FRITCH, A. zeidleri FRITSCH and A. angustus (AGASSIZ).

Aldinger (1937) made reference to three species of the
genus Amblypterus including A4. latus from the Early Permian
of Saarbriicken, but only within the context of the scale
structure.

Gardiner (1963) revised the type species Amblypterus
latus, he also provided a diagnosis of the family
Amblypteridac ROMER, 1945 and a new diagnosis of the
genus Amblypterus. GARDINER (1963, pp. 291-294) submitted
a description of A. latus together with a reconstruction of
the head. It is reported in the text that he used 18 specimens
from the Natural History Museum, London in his research,
but did not study the type specimens of A. latus or
A. lateralis, and no neotype was determined. A. lateralis is
included in 4. latus as a synonym. The reconstruction of
A.latus as exhibited by Gardiner is however at variance
with the existing type species of A. lateralis and other
material relating to A. latus or A. lateralis, as later studies
proved.

Blot (1966) produced in his paper an excellent
description and reconstruction of Paramblypterus decorus
from the Carboniferous sediments of Commentry Basin. He
deduced from the reconstruction and description of 4. latus
by Gardiner (1963) that Amblypterus and Paramblypterus
were quite different genera. Blot (1966) introduced a diagnosis
for the genus Paramblypterus, and also established a new
family, Paramblypteridae. The type species Paramblypterus
decorus for the genus Paramblypterus was initially described
by Egerton (1850) as Palaeoniscus decorus, later Traquair
(1877) refered to it as Amblypterus decorus and finally
Sauvage (1888) considered it a subgenus, Paramblypterus,
included within the genus Amblypterus. However, Blot
(1966) included an excellent description and reconstruction
of the type species Paramblypterus decorus, and his
paper is an outstanding resource for understanding the
actinopterygians of the genus Paramblypterus.

In his survey of Permo-Carboniferous actinopterygians
Lehman (1966) published a reconstruction of Amblypterus
latus in the sense of Gardiner (1963) and a reconstruction of
Paramblypterus decorus in the sense of Blot (1966). These
entirely distinct reconstructions of the animals which are
essentially similar were thus introduced to science.

Heyler elaborated on the genera Amblypterus and
Paramblypterus in several papers. Heyler (1969) summarised
the history of the genus Amblypterus, and remarked on the
description presented by Gardiner (1963) and that Gardiner
did not look at the type and that his reconstruction differs in
generic features from the type of A. lateralis VP 1301, which
was studied by Heyler in Strasbourgh. Heyler confirmed that
it is impossible to find the type specimen of 4. latus, but all
revising authors (Agassiz, Traquair, Troschel, Woodward)
considered A. lateralis to be very similar or the same as A.
latus, and for this reason A. lateralis should be the type
species of Amblypterus instead of the missing 4. latus.
Heyler (1969) presented a description and reconstruction of
Amblypterus latus according to Gardiner’s conception of
Amblypterus latus, and he later (Heyler 1976) suggested a
new name, Gardinerichthys latus for this animal, for the
reason that it differs entirely from the genus Amblypterus.

Heyler (1976) submitted a history of the genus
Amblypterus in more detail, including a description of the
type specimen of A. lateralis and other material deposited
in the collection of the University in Strasbourgh.

Heyler (1997) again summarised the historical
publications and gave his opinion on the Amblypterus and
Paramblypterus question. He stated that Amblypterus
lateralis and Paramblypterus were unquestionably close.
However he consider Amblypterus and Paramblypterus to
be two different genera.

Finally Dietze (2000) presented results of a study of
Amblypterus, namely A. latus respectively A. lateralis. She
provided a new diagnosis of Amblypterus on the basis of 73
specimens and the holotype of A. lateralis. She also revised
the type species Paramblypterus decorus, and published an
emended diagnosis of the genus Paramblypterus. Dietze
(2000) considered the genera Amblypterus with the type
species A. latus (A.lateralis as its synonym) and
Paramblypterus with the type species P. decorus, to be
separate and included in the family Amblypteridae ROMER,
1945. She enumerated (Dietze 2000, p. 949) several
distinguishing features of Amblypterus and Paramblypterus:

1. The duplicate extrascapular bones in Paramblypterus
are absent in Amblypterus.

2. The lateroventral process on the dermopterotic in
Amblypterus is not developed in Paramblypterus.

3. Nasal 1 and nasal 2 (nasal 2 is superorbital anterieur in
the sense of Blot 1966) is present in Paramblypterus.
Nasal 2 is absent in Amblypterus.

4. A postcleithrum is present in Paramblypterus but not in
Amblypterus.

5. Scales on Paramblypterus can have slight mounds, but
are smooth with concentrically arranged incremental
lines in Amblypterus.

Heyler (2000) noted briefly the relationship between
Amblypterus and Paramblypterus in his survey of the
Stephanian and Autunian actinopterygians of the French
Massif Central. He included 4. lateralis as Paramblypterus
lateralis in the family Paramblypteridae (erected by Blot
1966) and in the order Paramblypteriformes (erected by
Heyler 1969). He abandoned the genus Amblypterus and
family Amblypteridae for several reasons:

a. Inaccurate original assignation of the genus Amblypterus
by Agassiz.
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b. Confusion caused by the reconstruction of Amblypterus
latus presented by Gardiner (1963).

Prof. Daniel Heyler communicated to me by a letter
dated 15.4.2002 his personal opinion regarding this
research and suggested reserving the name Amblypterus
latus for species which demonstrate the features which were
described and figured by Gardiner (1963), and that the
species Amblypterus lateralis should be transferred to the
genus Paramblypterus because this genus is well defined.

There was no reference to the reconstruction published
by Gardiner and Schaeffer (1989) and designated as
Paramblypterus decorus after Blot (1966) and Stamberg
(1976). This published reconstruction by Gardiner and
Schaeffer (1989, fig. 9D) is very misleading. I have never
published any reconstruction and the results of studies of
Paramblypterus decorus and paramblypterids from the
Permian of the Bohemian Massif significantly differ from
Paramblypterus decorus from the Carboniferous of the
French Massif Central. In my opinion, the above mentioned
reconstruction is of an animal which is still unknown to this
time from Permo-Carboniferous sediments.

We can reach several conclusions based on the historical
opinions summarised in the research on the genera
Amblypterus and Paramblypterus:

1. Reconstruction of the type species Amblypterus latus in
the sense of Gardiner (1963) showed an animal quite
distinct from A. latus or A. lateralis initially described
by Agassiz from the Saar Basin (Heyler 1969, 1976,
1997, 2000; Dietze 2000).

2. The genus Amblypterus represented by the type species
Amblypterus latus, or more precisely A. lateralis and the
genus Paramblypterus with the type species P. decorus
are separate although very similar genera within the
family Amblypteridac (Heyler 1997, Dietze 2000,
Schindler 2007).

3. Amblypterus and Paramblypterus are identical genera,
and the generic name Paramblypterus should be used
(Heyler 2000). The genus Amblypterus should have been
abandoned due to the inaccurate original assignation of
the genus Amblypterus by Agassiz, the type specimen
of the type species 4. latus is lost, and great confusion
was caused by the description and reconstruction of
Amblypterus latus presented by Gardiner (1963) which
does not conform to any fish from the Saar Basin. The
term Amblypteridae should have been abandoned for the
same reason. The terms Amblypterus and Amblypteridae
should be reserved for the actinopterygians described by
Gardiner (1963), if these specimens exist. The species
Amblypterus lateralis, which includes a holotype, should
be considered to be Paramblypterus lateralis and included
in the family Paramblypteridac HEYLER, 1969 as the genus
Paramblypterus has been clearly identified (Heyler 2000).

Results of anatomical studies of Amblypterus
and relationship between Amblypterus and
Paramblypterus

There are several opinions on the position of the genus

Amblypterus and relationship between Amblypterus and
Paramblypterus as the previous section described. For this
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reason the present paper is focused on my own study of

accessible material and presents a different opinion

regarding the topic. The result of my own studies of

Agassiz’s genus Amblypterus material is presented and it

supports the results of Heyler (1976, 2000), Dietze (2000)

and others. These publications are used at the end of this

section in the comparison of the characteristics of

Paramblypterus as published by Blot (1966), Heyler

(1969), Stamberg (1976) and Dietze ( 2000).

The studied material referred to below is from Lebach
nodules:

1. The Amblypterus lateralis holotype figured by Agassiz
(1833, pl. 4, fig. 1) deposited in the University of Strasboug
under No. VP 1310 (Plate 1, Fig. 1), (Heyler's number
— St 21).

2. Collection from the University of Strasbourg, Nos VP
1305; VP 1301a, b; VP 1302 a, b; VP 1303; VP 1304 a, b.

3. Collection deposited in The Natural History Museum,
London (BMNH), namely Nos. P 978; P 14536; P 979;
P 3458; P 29006; P 359; P 22658; P 36128; P 44082.

4. Collection deposited in the Humboldt University
Museum in Berlin, namely Nos. MB. f. 3809; MB.
f 1504; MB. f. 14396; MB. £.14400; MB. f. 14394; MB.
f. 14395; MB. f. 3796; MB. £.3798; MB. f. 3800; MB.
f. 3806; MB. f. 3805; MB. f. 3799.

5. Collection deposited in the Goldfuss-Museum in Bonn
(GM), namely Nos. P 1125, P 1127, P 1130, P 1180,
P 1271, P 1755 etc.

6. Collection deposited in the National Museum, Prague
(NMP), Nos. M 1762/61/2688; M 1762/61/2691; M
1762/61/2690; 1762/61/2692; M 1762/612693; M
1762/61/2689; SC 117, Sc 118.

The type specimen Amblypterus lateralis
Agassiz, 1833

Study of the type specimen of Amblypterus lateralis (No
VP 1310) is an important first step (Plate 1, Fig. 1).

Specimen VP 1310 is approximately 145 mm in total
length with the caudal extremity of the caudal fin missing.
The trunk is partly preserved, moderately convex dorsally
anteriorly to the dorsal fin. Smooth scales have a straight,
not denticulated posterior margin (in those specimens
preserved sufficiently well for study of their posterior
margin). Clearly visible concentrically arranged growth
lines are present where the upper ganoin layer is missing.
The approximate scale count is:

28
— 43
10 21 39

Three or four large ridge scales are in front of the dorsal
fin, one pair of large scales is in front of the anal fin. The
paired fins are well developed, relatively large but smaller
than the dorsal and anal fins. Lepidotrichia are articulated
along their whole length, and branch dichotomically. The
anal fin is triangular, and the same size as the dorsal fin. The
dorsal fin is composed of 35 lepidotrichia.

The maxilla has a large oblong maxillary plate. The
length/ height ratio of the maxillary plate is 1.3. The weak
lower jaw contains the remains of minute teeth. The preoperculum
bends anteriorly, and its anteroventral margin curves around



the maxillary plate forming an angle of 90°. The dorsal
region of the preoperculum extends anteriorly whereas the
anterior does not reach the level of the anterior margin of
the maxillary plate. The anterior margin of the dorsal region
of the preoperculum is concave with several small suborbital
bones anteriorly. Four suborbital bones were found, but
more were probably developed. The jugal borders the orbit
posteroventraly, and lies anteriorly from the maxillary plate.
Two fragments of the sclerotical bones were found in the
ventral region of the orbit, but they were in fact more
numerous. The suboperculum is of oblong shape, length
greater than height. The remains of three branchiostegal
rays are preserved.

Results of study of other Amblypterus latus
material

The study of comparative material specified in the
introduction to this section is presented. The findings
supplement our knowledge of the species Amblypterus latus
published recently by Dietze (2000).

Skull roof. The interfrontal and interparietal sutures are
straight. Two postparietal bones (additional lateral
extrascapulars in the sense of Dietze 2000) lie posteriorly to
the parietals, and are squeezed between the posterior
process of the dermopterotic and the extrascapular lateral
lying posteriorly (text-fig.1). Postparietal bones occur
frequently. A dermopterotic with lateral process projecting
between the opercular and spiracular (text-figs. 1-4) is also
documented in several specimens.

Rostral region. A pair of postrostral bones, a pair of
nasal bones , supraorbital anterior and premaxilla compose
the rostral region. The supraorbital anterior was previously
described by Blot (1966) in Paramblypterus decorus, and
was later recorded by several later authors in other

paramblypterids. The well preserved upraorbital anterior in
specimens MB f. 3809b (text-fig. 1) and BMNH — P 14536
(text-fig. 4) is a dorsoventrally elongated bone of oval
shape flanking the orbit anteriorly. The bone is ornamented
in its dorsal region with conspicuous mounds parallel to the margin
of the bone. No remains of the sensory canal are recogniseable. The
supraorbital anterior is in contact dorsoposteriorly with the
infraorbital superior and with the dermosphenotic. The
dermosphenotic totally separates the supraorbital anterior
from the frontal. The premaxilla is partly preserved
anteroventrally to the supraorbital anterior in MB f. 3809
and nearly complete in M 1762/61/2692, with a sickle-
shaped form. The ventral margin of the bone is denticulated
and forms the medial section of the mouth. Premaxilla
posterior region borders slightly with the orbit anteroventrally,
and in addition to the maxilla it is also in contact with
lacrimal, and dorsally with the supraorbital anterior.
However, this group of bones had not been found together
in any of the studied specimens.

The sclerotic ring in the orbit probably consists of five
thin bones, an assumption made from fragments in the
specimens MB f. 3809, BMNH — P 3458a and the holotype
VP 1310. The suprorbital anterior, and partly also the
premaxilla, border the orbit anteriorly, infraorbital superior
dorsally, jugal, infraorbital posterior and lacrymal posteriorly
and ventrally. Between the orbit and preoperculum can be
developed only two suborbital bones as described Dietze
(2000) on MB f. 3796b, or there can be four or more small
suborbital bones as can be seen in specimens VP 1310, VP
1301 or MB f. 38009.

Jaws. The maxilla deserves special attention. It was
clearly figured earlier by Dietze (2000), and its diagnostic
features markedly distinct from those figured by Gardiner
(1963) which were revised several times by Heyler (1969,
1976, 1997, 2000). The maxilla is of a typical shape with

Text-fig. 1. Amblypterus latus AGAsSsizZ, 1833. Pen and ink drawing (A) and photo (B) of the skull in lateral view. Mb. F. 3809b, scale
bar represents 10 mm. Cl - cleithrum; Dent — dentalosplenial; Dhy — dermohyal; Dpt — dermopterotic; Dsph —dermosphenotic; Extl
— extrascapular lateral; Fr —frontal; Gu — gular; Infs — infraorbital superior;Ju —jugal; La — lacrimal; Mx — maxilla; Na — nasal;
Op - operculum; Pa — parietal; Pmx — premaxillar; Pop — preoperculum; Pp — postparietal; Pt — posttemporal; Rbr — branchiostegal
rays; Sbo — suborbital; Scl — supracleithrum; Soant — supraorbital anterior; Sop — suboperculum; Spi - spiracular; sr — sclerotical ring.
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Text-fig. 2. Amblypterus latus AGAssiz, 1833. The skull roof,
bones of the check and operculum. MB. f. 3796, scale bar
represents 5 mm. Dpt — dermopterotic; Dsph — dermosphenotic;
Fr —frontal; Infs — infraorbital superior; Op — operculum; Pa
— parietal; Pop - preoperculum; popc — preopercular canal;
Sbo - suborbital; Soant — supraorbital anterior; soc -
supraorbital canal; Spi — spiracular.

large maxillary plate. There are some differences in its
length/height ratio when we consider the shape of the
maxillary plate. The holotype of 4. lateralis (VP1310) has
a maxillary plate length/height ratio of 1.3, it is a relatively
long maxillary plate. The maxillary plate is shorter in
specimens MB f 3809b, BMNH — P 36128, VP 1305 and is
very short with a length/height ratio of nearly 1 in the
specimen NMP — M 1762/61/2688. The maxillary plate is in
all specimens very large and high. The type of maxillary
plate (long and low) which was described Gardiner (1963)
is unknown in the A4. latus or A. lateralis material from
Lebach. None of the maxillary plates show any significant
prolongation ventroposteriorly. It is however necessary to
draw attention to the significant length/height variation,
from 1 to 1.3. The reason can probably be due to the
variation in the shape of the maxillary plate or in its
deformation during the course of fossilization.

The lower jaw is relatively weak and slightly bent
anteriorly.

Dentition. Dentition on the lower and upper jaws
consists of minute sharply pointed teeth attached to long
tubules. These tubules are clustered together in several rows
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Text-fig. 3. Amblypterus latus AGASsS1Z, 1833. The skull roof in
dorsal view. MB. F. 3799b, scale bar represents 5 mm. Dpt —
dermopterotic; Dsph — dermosphenotic; Fr — frontal; ifc —
infraorbital canal; Op — operculum; Pa - parietal; soc -
supraorbital canal.
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Text-fig. 4. Amblypterus latus AGAssiz, 1833. Jaws and the
bones of the check in lateral view, the skull roof in dorsal view.
BMNH P 14536, scale bar represents 5 mm. Dent — dentalo-
splenial; Dhy — dermohyal; Dpt — dermopterotic; Dsph — der-
mosphenotic; Fr — frontal; Ju - jugal; Mx — maxilla; Na —
nasal; Op — operculum; Pa — parietal; Pmx — premaxillar; Ptr
— postrostral; Soant — supraorbital anterior; Spi — spiracular.

(BMNH - P 3458b, BMNH - P 979b, GM - P 1271, VP
1305). Small, strong, sharply pointed teeth without tubules
are on the coronoids of the lower jaw (GM — P 1271).

Opercular apparatus. The operculum is an oblong shape
with round corners. The suboperculum extends anteroventrally
into a blunt process. The anterior margin of the
suboperculum is at least one third longer than the posterior.
Eight branchiostegal rays are present (BMNH — P 122658,
BMNH - P 15415, MB. f. 3800), paired gular lateral
(BMNH - P 22658, MB.f. 3809b), and the gular medial in
NMP — M1762/61/2691 is a relatively large wide bone,
moderately orocaudally elongated. The remains of the
sensory canals are not preserved. A small dorsoventrally
elongated dermohyal is crushed between the anterior
margin of the operculum and dorsoposterior margin of the
preoperculum (BMNH — P 14536, MB f. 3809).

Palatal bones. The parasphenoid is visible in samples MB
f. 3796, BMNH — P 44082 (text-fig. 5) plus others processus
cultriformis and paired processus ascendens, whereas the
corpus parasphenoidis ends just behind the processus ascendens
similarly as in Paramblypterus duvernoy and P. rohani.

—

Text-fig. 5. Amblypterus latus AGasSiz, 1833. Parasphenoid in
dorsal view. BMINH P 44082, scale bar represents 2 mm.
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Text-fig. 6. Amblypterus latus AGASSIZ, 1833. Reconstruction of
the skull in lateral view, x 2.1, original. Original. Cl -
cleithrum; Dent — dentalosplenial; Dhy — dermohyal; Dpt —
dermopterotic; Dsph — dermosphenotic; Extl — extrascapular
lateral; Fr — frontal; Gul — gular lateral; Infp — infraorbital
posterior; Infs — infraorbital superior; Ju — jugal; La — lacrimal;
Mx - maxilla; Na — nasal; Op — operculum; Pa - parietal; Pmx
— premaxillar; Pop — preoperculum; Pp — postparietal; Pt —
posttemporal; Ptr — postrostral; Rbr — branchiostegal rays;
Sbo - suborbital; Scl — supracleithrum; Soant — supraorbital
anterior; Sop — suboperculum; Spi — spiracular; sr — sclerotical
ring.

Body and fins. The fusiform body has a conspicuously
arched dorsal portion in the region above the space between
the pectoral and pelvic fins. The body height is 3.5 times
body length, and the length of the head is 4.2 times the total
body length. It is necessary to point out the relatively large
size of paired and unpaired fins. The paired fins are a little
smaller than the unpaired fins, but they are large compared
with the body of Paramblypterus decorus and other well-
known paramblypterids. The pectoral fin is well preserved
in Mb f. 14396. It has 21 mm long lepidotrichia whereas the
longest lepidotrichia of the dorsal and anal fins are 22 mm.
The pectoral fin is well preserved also in other specimens

eg. BMNH — P 14536. The base of the pelvic fin extends
over the length of five or six scale rows. The dorsal fin is
large, and its base extends over the length of ten scale rows,
and it borders the areas with small scales. The dorsal fin
contains about 40 segmented and dichotomically branched
lepidotrichia. The anal fin also borders on the area with
small scales, and it base extends over the length of 13 scale
rows. The anal fin consists of 40 segmented and dichotomically
branched lepidotrichia. The leading edge of the paired and
unpaired fins consists of fulcral scales.

Paired and unpaired fins of Paramblypterus rohani are
however much smaller in relation to the body size. The base
of the pelvic fin extends over the length of 4 to 4.5 scale
rows, and it consits of approximately 19 lepidotrichia. The
base of the dorsal fin extends over the length of 8 scale rows,
and it contains 25 — 30 lepidotrichia. The anal fin extends
over 8 — 9 scale rows, and it comprises 30 lepidotrichia.

The approximate scale count in the studied specimens of

Amblypterus latus is:
27

— 4
9 21 37

Comparing the genera Amblypterus
and Paramblypterus

A summary of the newly obtained results from the study
of the genus Amblypterus, including the results published
by Dietze (2000) are compared with the characteristics of
the genus Paramblypterus published by Blot (1966), Heyler
(1969), Stamberg (1976), Dietze (2000) and the present
study.

Dietze (2000, p. 949) presented the following differences
in features of Amblypterus and Paramblypterus:

1. Duplication of lateral extrascapulars (postparietals in
this paper) is present in Paramblypterus, but missing in
Amblypterus.

2. The supratemporal (dermopterotic in this paper) of
Amblypterus has a ventrolateral protuberance which has
not been observed in Paramblypterus.

3. Two suborbitals are present in Amblypterus, six
suborbitals in Paramblypterus duvernoyi and 6-9 suborbitals
in Paramblypterus decorus.

o

Text-fig. 7. Amblypterus latus AGASSIZ, 1833. Reconstruction of the body, x 1.0, original.

189



4. Only one paired nasal forms the snout in Amblypterus,
whereas nasal 1 and nasal 2 (supraorbital anterior in this
paper) form the snout in Paramblypterus.

5. One dermohyal is present in Amblypterus, 1-3 in
Paramblypterus duvernoyi and 7-10 dermohyal
elements in Paramblypterus decorus.

6. A postcleithrum is present in Paramblypterus, but is
absent in Amblypterus.

7. The scales of Paramblypterus have fine ridges and their
posterior margin is serrated whereas the scales of
Amblypterus are smooth with concentric striae and their
posterior margin is straight.

8. D-values (see Dietze 2000, p. 931; 949) of scales are
lower in Amblypterus (1.2) than in Paramblypterus
(between 1.4 and 2.0).

Further study of the Amblypterus material showed that
some characters which had been considered exclusive for
Paramblypters were also present in Amblypterus. It is
therefore not possible to consider these characters to be
specific to only one of these two genera:

Considering:

Point 1. Postparietal bones (duplication of lateral
extrascapular in the sense of Dietze 2000) are certainly
developed at least in some specimens of Amblypterus (text-
fig. 1).

Point 2. Ventrolateral protuberance of the dermopterotic
(supratemporal in the sense of Dietze 2000) is distinct also
in young specimens of Paramblypterus rohani, and thus it
is not a unique character of Amblypterus.

Point 3. The holotype of Amblypterus lateralis exhibits
three suborbital bones, specimen MB. f 3809b has four
(text-fig. 1).

Point 4. A supraorbital anterior (nasal 2 after Dietze
2000) is also present in Amblypterus (text-figs 1, 2, 4).

Point 6. A postcleithrum is present in P. rohani from the
KrkonoSe Piedmont Basin NMP — P 1893, but is absent in
many other specimens.

Only the following differencies can be found when
distinguishing between Amblypterus from Paramblypterus:

— Only one dermohyal present in Amblypterus, more
dermohyals in Paramblypterus;

— Scales of Paramblypterus carry fine mounds on their
outer surface, and the posterior margin of the scales is
denticulated, whereas the scales of Amblypterus are smooth
with concentric growth striae, and the posterior margin of
the scales is not denticulated. I consider this character to be
of weak predicative value as Amblypterus preserved in
nodules usually has the posterior margin of the scales
missing, and Dietze (2000) also described a denticulated
posterior margin on the scales of a large specimen of
Amblypterus.

— D-values (see Dietze 2000, p. 931; 949) of scales are
lower in Amblypterus (1.2) than in Paramblypterus
(between 1.4 and 2.0).

— Large paired and unpaired fins in Amblypterus. The
fins of Paramblypterus (P. decorus, P. duvernoy, P. rohani)
are smaller in relation to the size of the body.

The reconstructions of the head and body (text-figs 6, 7)
of A. latus represent the author’s conception of its anatomy,
shape of the body and position of the fins. Summarizing the
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results of previous studies of Amblypterus and Paramblypterus
by other authors (Dietze, Heyler, Boy and others) and the
new results obtained in this study, demonstrate the minute
distinction between Amblypterus (fishes from Lebach
described as Amblypterus latus, A. lateralis) on one side,
and fishes of the genus Paramblypterus (described as
Paramblypterus decorus, P. duvernoy, P. rohani, etc.) on the
other. On the contrary many more characters have been
found to be common for both Amblypterus (represented by
A. latus and A. lateralis) and Paramblypterus (represented
by P. decorus, P. duvernoy and P. rohani). In particular the
following consistent features should be noted:

Shape of the upper jaw with the maxillary plate.

Type of dentition formed by tubular teeth.

Presence of the supraorbital anterior in the nasal region.
Configuration of the skull roof.

Configuration of the cheek including suborbital bones,
preoperculum, inclination of the suspensorium.

6. Configuration of the opercular apparatus.

A

The enumerated features convinced me that Amblypterus
and Paramblypterus are very similar genera. The above
mentioned differencies between these two genera are more
likely characteristics of the separate species rather than being
genera specific. I suggest keeping both genera separate for
the present time for two reasons; firstly, the differencies
mentioned above, and secondly to prevent further confusion
evoked by integration of the two genera and according to
the rule of the priority, using the genus name Amblypterus.

Conclusions

Conclusions from the historical summary and new studies
of the Amblypterus and Paramblypterus genera relationship
are as follows:

1. Amblypterus latus which was described and figured by
Gardiner (1963) shows an animal quite distinct from
A. latus or A. lateralis initially described by Agassiz from
the Saar Basin.

2. New studies of specimens of Amblypterus latus or
A. lateralis produced new data on the osteology, mainly
the presence of supraorbital anterior, postparietal bones
and numerous suborbital bones. All these osteological
features are typical for Paramblypterus decorus, P. duvernoy
and P. rohani.

3. Newly described osteological features conspicuously
converge the two genera but I propose keeping the two
genera separate for the present.

4. An emended diagnosis for Amblypterus (DIETZE, 2000):
Distinct ornamentation of frontals, parietals, extrascapulars,
posttemporals, dermosphenotics and dermopterotics.
No frontal process. Small postparietals can be present.
Single pair of lateral extrascapulars. The supraorbital
anterior borders the orbit anteriorly, and it contains the
rostral region in addition to the postrostral and nasal.
Dermopterotic more than twice the length of the
dermosphenotic. Delicate sclerotic bones present.
Maxillary plate deep. Numerous identical minute teeth
on the jaws, consisting of long tubules tipped with fine
sharply pointed teeth. More than two suborbitals. Single
dermohyal. Operculum higher than the suboperculum.
From 8 to 10 branchiostegal rays. Postcleithrum absent.
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Posterior edges of scales straight, bearing concentric
striae. 40-42 scale rows along the lateral line. Fins large.
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Explanation to the plates
PLATE 1

Amblypterus latus Agassiz, 1833

1. Holotype VP 1310 of Amblypterus lateralis AGASSIZ,
1833; x 1.0.

2. Specimen VP 1302; x 1.0.

3. Specimen BMNH P 14536; x 1.0.
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PLATE 2
1. Paramblypterus sp. Specimen MHK 81638 from the Krkonoše Piedmont Basin, locality Arnultovice, x 1.2.
2. Paramblypteru rohani (Heckel, 1861) and Neslovicella elongata (Štamberg, 2010). Specimen P 167 (Municipal Museum in Nová Paka) from the Krkonoše Piedmont Basin, locality Košťálov, x 0.6.
3. Paramblypterus rohani (Heckel, 1861). Specimen MHK 81398 from the Krkonoše Piedmont Basin, locality Rybnice, x 0.6.
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Abstract. The present article provides an annotated list of the Oligocene fish fauna from the Menilitic Formation of a new Osicko locality
(Silesian Unit), collected from two different parts of the formation, i.e., Subchert Member and Dynéw Member. The specimens were
classified as Keasius sp., Elasmobranchii gen. et spec. indet., Scopeloides glarisianus, Sardinella sardinites, Clupeidae gen. et spec. indet.,

“Glossanodon” musceli, Anenchelum glarisianum, and Perciformes gen. et spec. indet. The composition of the assemblage suggests meso-

to benthopelagic environments.
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Introduction

The menilitic Formation is a distinctive lithostratigraphic
unit represented by Lower Oligocene (Rupelian) sediments
originated from the Paratethys area. These sediments,
developed in the Zdanice, Subsilesian and Silesian Units,
are exposed at many Moravian localities (and other parts of
the Western Carpathians) and have yeilded numerous fish
fossils (for reviews see e.g., Roth 1981, Stranik 1981).

Research on these fossil fish began in the 19t centuary —
the oldest reference is possibly Heckel (1850) and is still
continuing at the present time. They are represented by many
Teleostei and Selachii families (for a review and complete list
of the references see Kalabis (1981) and Gregorova (2011)).

Even after such long-term research new localities may
provide information which can support (or occasionally
contest) previous generally accepted results and ideas. The
main goals of this contribution are: to briefly describe
specimens from the Osicko locality and comment on them
within the context of other Moravian fish localities.

Material and methods

Specimens were collected in 2011 from the new Osi¢ko
locality which is situated in the south of the village of
Osicko. The outcrop is discontinuously exposed in the right
bank of the Mosténka Creek (text-fig. 1; 49° 24’
50.761294“ N, 17° 45 14.2363071“ E). The deposition is
represented by sediments of the Menilitic Fm. (Silesian
Unit, Menilite-Krosno Group of nappes) and specimens
were collected from two collecting points (text-fig. 1C: P1
and P2). The sediments at point P1 are represented by grey
to grey-brown claystones, and calcarcous shales

corresponding to the Subchert Member. Point P2 is situated
at a higher stratigraphical position with exposed light brown
marlstones (their lithology is typical for the Dynow
Member). For details regarding the geology and sedimentology
of the formation see Stranik (1981), Krhovsky et al. (2001),
and Svabenicka et al. (2007).

The fossils are preserved in the bedding planes (rarely in
the middle of the sediment layer) and they are occasionally
accompanied by ichnofossils, such as regurgitates, coprolites
and traces of burrowing (the ichnofossils are not described
herein).

The specimens were left unprepared or with only slight
mechanical prepared using needles. They are housed in the
collection of the National Museum, Prague (NM) under the
following numbers: Pc 02870 — Pc 02892.

Abbreviations: SL — standard length.

Systematic palaeontology

Family Cetorhinidae GILL, 1862
Genus Keasius WELTON, 2013

Keasius sp.

Material: NM Pc 02878a, b, Pc 02879; collected
from the Dynow Mb.

Remarks: The specimens are represented by well
preserved distal parts of isolated branchiospines, their half-
elliptical bases are preserved only as an imprint on the
surface of the sediment. Due to incomplete preservation, the
specimens are classified using open nomenclature.
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the Silesian Unit sediments according to Stranik (1999).

The Oligocene — middle Miocene branchiospines were
traditionally classified in the genus Ceforhinus BLAINVILLE,
1816, in particular as C. parvus LERICHE, 1910 Welton
(2013), however transferred this species into the new genus
Keasius. The specimens were found in many Moravian
localities, namely Kel&, Spicky, Liten¢ice, Nikol¢ice,
Mouchnice, Roznov pod Radhos§tém, and Nitkovice
(Kalabis and Schultz 1974, Kalabis 1975a, b, Schultz 1982,
Gregorova 1988, 2011, 2012, Gregorova and Pozar 2003).

Branchiospines are usually found mainly as isolated
elements, but articulated specimens are also known (see
Hovestadt and Hovestadt-Euler 2012). The recent C.
maximus (GUNNERUS, 1765) is a coastal pelagic and semi-
oceanic filter-feeder of the boreal to warm-temperate waters
(Compagno 2002); the distribution in the water column is
usually in the range of 200 to 2000 m, but they have also
been also sighted in the surface waters and in the oceanic
basins at 2000 to 4000 m (Compagno 2002).

Elasmobranchii gen. et sp. indet.
Text-fig. 2A

Material: NM Pc 02876a, b, Pc 02883a, b, Pc
02884, Pc 02885; collected from the Dynow Mb.

Remarks: The specimens are represented by
isolated amphicelous vertebrac. They appear as rounded
objects with a small notochordal foramen in the middle
region. The maximum size does not exceed 9 mm in
diameter. They are distributed in several strata of the Dynow
Mb., usually accompanied by ichnofossils and remains of
“Glossanodon” skeletons. Due to the lack of any other
preserved morphological features, more exact determination
is not possible. Isolated elasmobranchian vertebra centrae
were described only from the Litencice locality as Keasius
parvus and ?Carcharias sp. (Gregorova 2011).

196

Family Gonostomatidae GiLL, 1893

Genus Scopeloides WETTSTEIN, 1886
Scopeloides glarisianus (AGASSIZ, 1844)

Text-figs 2B, C

1844 Osmerus glarisianus; Agassiz, vol. 5, p. 102, tab. 62,
figs 3-4.

1886 Scopeloides glaronensis (AGaSsiz); Wettstein, p. 56, taf. 2,
figs 7-13.

1901 Scopeloides glarisianus (AGAss1z); Woodward, p. 255.

1908 Thrissopteroides ? minutus; Priem, p.6, pl. 1, figs 5-6.

1908 Copeichthys morgani; Priem, p. 8, pl. 1, figs 9-11.

1929 Mprazecia mrazeci; Pauca, p. 115.

1934 Mrazecia mrazeci PAUCA; Pauca, p. 608, text-figs 1011,
pl. 2, figs 4-5, pl. 3, fig. 6.

1948 Scopeloides glarisianus (AGAssiz); Kalabis, p. 136, pl. 1,
fig. 1.

1960 Scopeloides glarisianus (AGAssiz); Danilchenko, p. 27,
text-fig. 3, pl. 2, fig. 1.

1967 Scopeloides glarisianus (AGASSIZ); Arambourg, p. 43, text-
figs 14, 15, 17, pl. 2, figs 2-7, 9.

1968 Scopeloides glarisianus (AGASSI1Z); Jerzmanska, p. 395,
text-fig 3.

1977 Scopeloides glarisianus AGassiz; Ciobanu, p. 67, pl. 16, fig. 1.

1977 Scopeloides paucai; Ciobanu, p. 68, pl. 17, fig. 1.

1989  Scopeloides glarisianus (AGASSIZ, 1844); Gregorova, p. 89,
pl. 7.

1989 Scopeloides sp.; Gregorova, p. 89, pl. 1, fig. 1.

1997a Scopeloides glarisianus (AGAsSIz); Gregorova, p. 124,
text-figs 1-5, pl. 1, figs 1-5, pl. 2, figs 1-6.

2005b Scopeloides glarisianus (AGAss1z); Prokofiev, p. S99,
figs 5-6.

2011 Scopeloides glarisianus (AGassiz); Gregorova, p. 9, pl. 3,
fig. 2.

Material: NM Pc02887a, b, Pc 02888; collected in

the Subchert Mb.

Remarks: The species is represented by isolated
dentary and a disarticulated skeleton at the locality. Although
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Text-fig. 2. A Elasmobranchii gen. et spec. indet. specimen NM Pc 02876b; B Scopeloides glarisianus dentary NM Pc 02888 (the white
arrows mark the tips of the “fang-like” teeth); C S. glarisianus disarticulated skeleton NM Pc 02887a; D Sardinella sardinites scale
NM Pc 02886; E Clupeidae gen. et spec. indet. articulated skeleton without head NM Pc 02889; F Anenchelum glarisianum body
fragment NM Pc 02880a; G Percoidei gen. et sp. indet. preoperculum (G-1) and its interpretation (G-2) NM Pc 02891. The arrow
shows the enlarged spine in the angle between rami verticalis and horizontalis. Abbreviations: cl — cleithrum; op — operculum;
pcl - postcleithrum.

the dentary is crushed, it is possible to recognize its
lowelongated shape with typical dentition: small teeth
alternate with large teeth (their tips are marked by white
arrows in text-fig. 2B). The disarticulated skeleton consists
of only 15 vertebrac (others are not preserved) and a
strongly disarticulated head and pectoral girdle bones. The
specimen was determined on the basis of morphology of the
cleithrum, the postcleithrum, and organization of the caudal
skeleton. Other morphological data are not sufficiently

preserved. The species was found at the Moravian localities
Bohuslavice, Kelc, §piéky, Horni Té&Sice, Mouchnice,
Litencice, Nikol¢ice, Nosislav, Zidlochovice, Kitepice,
Roznov pod Radhostém, and Loucka (Kalabis 1948, 1975a,
b, Kalabis and Schultz 1974, Gregorova 1988, 1989, 2011,
Prikryl et al. 2012 and unpublished data).

The species was characterized as mesopelagic or
bathypelagic (Prokofiev 2005b or Jerzmanska 1968
respectively), similar to the recent genus Gonostoma.
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Family Clupeidae BONAPARTE, 1831
Genus Sardinella VALENCIENNES, 1847
Sardinella sardinites (HECKEL, 1850)

Text-fig. 2D

1850 Meletta sardinites; Heckel, p. 227, pls 23-24.

1850 Meletta longimana; Heckel, p. 231, pl. 25.

1850 Meletta crenata; Heckel, p. 233, pl. 26.

1901 Clupea crenata (HECKEL); Woodward, p. 151.

1901 Clupea sardinites (HECKEL); Woodward, p. 152.

1934 Clupea longimana (HECKEL); Pauca, p. 601, pl. 1, figs
3a-3b, pl. 5, figs 2, 5.

1934 Clupea sardinites (HECKEL); Pauca, p. 603, pl. 1, fig. 1.

1938 Clupea sardinites HECKEL; Weiler, p. 11.

1958 Clupea longimana HECKEL; Jonet, p. 36, pl. 3, figs 6, 9, 11.

1958 Clupea sardinites HECKEL; Jonet, p. 37, pl. 4, figs 4-5, 10,
pl. 8, fig. 8.

1960 Clupea sardinites HECKEL; Jerzmanska, p. 371, pl. 5, fig. 1,
pl. 6, fig. 1.

1968 Clupea sardinites HECKEL; Jerzmanska, p. 390, text-fig. 2.

1977 Clupea sardinites HECKEL; Ciobanu, p. 46, pl. 7, fig. 1.

1977 Clupea longimana HECKEL; Ciobanu, p. 47, pl. 7, fig. 2.

1978 Clupea sardinites HECKEL; Szymcezyk, p. 394, text figs 4-5,
pl. 58, figs 1-3, 5.

1980 Sardinella sardinites (HECKEL); Danilchenko, p. 9.

1991 Clupea sardinites (HECKEL); Pharisat, p. 27, figs 13—-15.

2003 Clupea sardinites (HECKEL); Gregorova and Pozar, p. 195,
fig. 3, photo 3.

2006 Sardinella sardinites (HECKEL); Carnevale et al., p. 686,
fig. 4

2011 Clupea sardinites (HECKEL); Gregorova, p. 8.

Material: NM Pc 02886, Pc 02890, Pc 02892 and
unnumbered specimens; collected from the Subchert Mb.
and Dynéw Mb.

Remarks: Commonly found specimens are
represented by scales, typical clupeid forms with transversal
striae (text-fig. 2D) which distinguish them from other fish
scales. They are practically the same as those described by
Symczyk (1978) and they are distributed at both collecting
points.

The specimens were traditionally classified in the genus
Clupea LINNAEUS, 1758, but according to the unpublished
thesis by Nedvédova (2012), the Moravian clupeid
specimens pertain to the genus Sardinella. This conclusion
is in accordance and confirms results published earlier by
Danilchenko (1980) and Carnevale et al. (2006).

The species (as scales and isloated bones) is widely
distributed in Moravian localities, e.g., Litenc¢ice, Kel¢,
Spi¢ky, Roznov pod Radhostém (Kalabis and Schultz 1974,
Kalabis 1975a, b, Gregorova and Pozar 2003 and others).

Clupeids are typically marine coastal and schooling,
mainly pelagic fishes found in all seas from 70° N to about
60° S (Whitehead 1985).

Clupeidae gen. et sp. indet.
Text-fig. 2E

Material: NM Pc 02889; collected from the
Subchert Mb.

Remarks: Thespecimen is represented by an articulated
postcranial section of a skeleton; with ca. 24 preserved
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vertebrae and insufficiently preserved fins. The body is
covered by typical clupeid scales which are also preserved
in the surrounding sediment. A more detailed description is
not possible untill preparation of the specimen is completed
which may reveal other features..

Family Argentinidae BONAPARTE, 1846 vel Osmeridae
REGAN, 1913

Genus Glossanodon GUICHENOT, 1867

“Glossanodon” musceli (PAUCA, 1929)

Text-fig. 3

1929 Nemachilus musceli; Pauca, p. 114.

1934 Nemachilus musceli PAUCA; Paucad, p. 598, pl. 2, figs
1-2.

1958 Nemachilus Musceli PAuCA; Jonet, p. 44, pl. 5, fig. 7.

1967 Glossanodon musceli (PAUCA); Jerzmanska, p. 200,
text-figs 2, 4, 6, 8, 10, pl. 1, figs 1-2.

1968 Glossanodon musceli (PAUCA); Jerzmanska, p. 394.

1974 Glossanodon musceli (PAUCA); Kalabis and Schultz,
p- 187, pl. 1, fig. 2.

1977 Glossanodon musceli (PAUCA); Ciobanu, p. 65, pl. 15,
fig. 1.

2003 Glossanodon musceli (Pauca); Gregorova and Pozar,

p- 196, photo 4.

non 2005a Austromalotus musceli (PAUCA); Prokofiev, p. 10, figs
4-6.

2011 Glossanodon musceli (PAUCA); Gregorova, p. 8, pl. 3,
fig. 1.

Material: NM Pc 02870a, b — Pc 02875a, b, Pc
02877a, b; collected from the Dynow Mb.

Remarks: The collected specimens are rather
fragmentary, with a long slender body and maximal body
depth close behind the head. It is possible to recognized ca.
47 vertebrae (22+25). The fin rays are insufficiently
preserved and their numbers are not clearly discernable.
The pectoral fin is totally unreadable. The dorsal fin is
situated in the middle of the body length (with ca. 10 rays);
the ventral fin (with more than seven rays) is shifted slightly
anteriorly. Although the anal fin is not completely preserved
in any of the specimens, the caudal peduncle in specimen Pc
02780a appears to be formed by 6—7 vertebrae (judging by
the last preserved anal fin ray). The skull bones are crushed
and therefore, hardly readable (it is however possible to
identify some of them, or their general positions; see text-
figs 3C-2 and 3D). The fragmentary caudal skeleton (text-
figs 3B—1, 2) was tentatively reconstructed (text-fig. 3B-3).

The specimens were traditionally classified as Glossanodon
musceli (Argentinidae), but Prokofiev (2005a) revised
Caucasian and Turkmenistan Protacanthopterygii on the basis of
important morphological features which have been overlooked
for many years. His results showed that his specimens pertain to
the family Osmeridae (rather than to the Argentinidae) and were
thus placed in the new genus Austromallotus.

Material from the Osicko locality cannot be similarly
classified mainly due to the unsatisfactory preservation.
The important morphological features, such as (1) presence
of the notch on the dorsal edge of the operculare, (2)
transformation of the neural spines at the anterior
abdominal vertebrae (significant shortening is not present
in all specimens, or it is not clearly visible), and (3)
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Text-fig. 3. “Glossanodon’ musceli A nearly complete specimen NM Pc 02875a; B caudal skeleton of specimens NM Pc 02871b and
NM Pc 02871a (B-1 and B-2 respectively; part and counterpart) and its tentative reconstruction (B-3); C specimen NM Pc 02873a,
general view (C-1) and detail of the head (C-2); D specimen NM Pc 02874a (the white arrow shows normally developed neural spine
on the anterior abdominal vertebra). Abbreviations: ao — antorbitale; d — dentale; epu — epurale; fr — frontale; hp1-6 — hypurals 1-
6; io — infraorbitals; mx — maxillare; npu2 — neural spine of second preural vertebra; ph — parhypurale; pul - first preural verte-
bra; pop — preoperculum; psp — parasphenoideum; stu — stegurale; ul — urale 1; u2 — urale 2.

arrangement of 15t and 2" infraorbitals 1 and 2 (if they are
in contact or not) are not recognizable, or they were
destroyed or are differentfrom those described by Prokofiev
(2005a). Furthermore, the studied specimens show a longer
caudal peduncle (6-7 vertebrae) and slightly different

ey et MR TR e e

different morphology of the caudal skeleton than in A.
musceli (according to Prokofiev 2005a: fig. 6¢). Thus it is
impossible to unify both forms and the specimens described
herein are classified traditionally as members of the genus
“Glossanodon”. A higher taxonomical position of the taxon
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is uncertain due to the lack of clarity regarding construction
of the circumorbital series.

The species (sensu Paucd, 1929) is distributed in many
Moravian localities, such as Liten¢ice, Kel¢, Spicky,
Nikol¢ice, Mouchnice, Roznov pod Radhostém and others
(Kalabis and Schultz 1974, Kalabis 1975a, b, Gregorova
1988, 2011, Gregorova and Pozar 2003).

As was mentioned above, the construction of the
circumorbital series is unclear and thus also any concrete
higher taxonomic position. Consequently it is difficult to
estimate the bathymetric demands of these specimens. If we
take into account the original classification (i.e., Argentinidae)
these are found at a depth of 1000 m, but adults are
commonly taken from the margin of the continental shelves
(Weitzman 1997).

Family Trichiuridae RAFINESQUE, 1810
Genus Anenchelum BLAINVILLE, 1818

Anenchelum glarisianum BLAINVILLE, 1818
Text-fig. 2F

1818 Anenchelum glarisianum; Blainville, p. 314.

1844  Anenchelum glarisianum DEBLAINVILLE.; Agassiz, vol. 5,
p- 70, pl. 37, figs 1-2.

1850 Lepidopides leptospondylus; Heckel, p. 240, pl. 22.

1859 Anenchelum Glarisianum BLAINVILLE; von Rath, p. 122,
pl. 3, fig. 5.

1886 Lepidopus glaronensis; Wettstein, p. 42, pl. 5, figs 1, 3-6,
9-10, pl. 6, figs 1-3, 5-8.

1901 Lepidopus glarisianus (BLAINVILLE); Woodward, p. 477.

1934 Lepidopus glarisianus (BLAINVILLE); Pauca, p. 615, t
ext-figs 15-17, pl. 3, fig. 3.

1958 Lepidopus glarisianus BLAINVILLE; Jonet, p. 58, pl. 6, fig.
2.

1960 Lepidopus glarisianus (BLAINVILLE); Danilchenko, p. 143,
text-fig. 29, pl. 14, figs 1-2.

1968 Lepidopus glarisianus (BLAINVILLE); Jerzmanska, p. 463,
text-fig. 23, pl. 7, fig. 1.

1977 Lepidopus glarisianus BLAINVILLE; Ciobanu, p. 119, pl. 40,
fig. 1.

1977 Anenchelum glarisianum BLAINVILLE; Ciobanu, p. 120,
pl. 41, figs 1-2.

1991 Lepidopus glarisianus (BLAINVILLE); Pharisat, p. 60, text-
figs 47-50.

2003 Anenchelum glarisianum BLANVILLE; Gregorova and
Pozar, p. 200, photos 8-10.

2010 Anenchelum glarisianum BLAINVILLE; Gregorova, p. 142,
photos 1-11.

2011 Anenchelum glarisianum BLAINVILLE; Gregorova, p. 17,
pl. 6, figs 1-2.

Material: NM Pc 02880a, b, ¢, Pc 02881a, b, Pc
02882a, b; collected from the Dynéw Mb.

Remarks: The specimens are represented by
fragments of the body and a disarticulated head. The
elongated body is composed of vertebrac with straight
neural spines which are articulated with pterygiophores of
the dorsal fin. Ribs are attached to the ventral margin of the
vertebrae are attached ribs. In the disarticulated head it is
possible to recognize the premaxillare, maxillare, and
dentale. The teeth are large, with marked striation.

The species is common in Moravian localities, such as
Litencice, Kel¢, Spi¢ky, Nikol¢ice, Mouchnice, Nitkovice,
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Jesttabice, KozuSice, Roznov pod Radhostém (Kalabis and
Schultz 1974, Kalabis 1975a, b, Gregorova and Pozar 2003,
Gregorova 2010, 2011).

Today living trichiurids are benthopelagic predators of
the continental shelf and slope with depth up to 2000 m (in
tropical and temperate regions; Gago 1998).

Perciformes gen. et sp. indet.
Text-fig. 2G

Material: one specimen NM Pc 02891; collected
from the Subchert Mb.

Remarks: The specimen is represented by an
isolated preoperculum, preserved partly as an imprint,
partly as a fossilized bone. Its ramus horizontalis is short
(and robust) whereas the ramus verticalis is about twice
longer. Both arms join together at almost a right angle. The
posterior edge of the preoperculum is irregularly serrated,
with one enlarged spine at the flexion point (see arrow in
text-text-fig. 2G). The distal part of the enlarged spine is
incompletely preserved. Classification of the specimen is
difficult even though its morphology is relatively specific
and it is comparable with some percichthyids, moronids, or
polyprionids (see Schultz 2000: pl. 1, figs 18, 20, pl. 2 figs
29, 32). Although it is not possible to determine the
specimen precisely, it is possible to say, that it does not
belong to the species “Serranus” budensis.

Discussion

As was pointed out by Gregorova (1997b), the fossil
fish remains found in the Subchert Mb. of the Moravian
localities are very rare. The published material is concerned
with the Litencice locality (Gregorova 1997b, Bubik et al.
2006) where the assemblage is represented by Myctophidae,
Trichiuridae, Clupeidae, Gadidae, Phosichtyidae, and
Teleostei indet. and accompanied by remains of terrestrial
flora. All these findings are related to the Pteropod Horizon.

Baciu (2010) reported Keasius parvus, Clupea,
Vinciguerria, Anenchelum, Gadidae, Palimphyes, and
Myctophidae from the same locality and horizon.
Brzobohaty (1981) described clupeid scales from the
Subchert Mb. captured in the Kiepice — 5 borehole.

Clupeidae, Sardinella sardinites, Scopeloides glarisianus,
an unspecified perciform were found in the Subchert Mb. at
the Osicko locality. The fossils are accompanied by
undetermined fish bones (numerous debris), and fragments of
carbonized and mineralized (? malachitized) organic material.
The Subchert Mb. documents isolation of a sedimentary area
from the World Ocean (Svébenicka et al. 2007) which resulted
in an insufficiently ventilated environment (Baldi 1980)
which was then followed by mass mortality as documented by
the Pteropod Horizon (Krhovsky 1993).

The assemblage collected from the Dynow Mb. is
characterized by the presence of Keasius sp., undetermined
elasmobranchs and 3 types of Teleostei fishes, namely
Sardinella sardinites, “Glossanodon” musceli, and Anenchelum
glarisianum. These are commonly accompanied by fishes
with light organs (mainly Myctophidae and Gonostomatidae)
and other additional types of fishes at other Moravian
localities (for conclusive data and the latest results see
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Gregorova 1997b, 2011). Depletion of them may be related
to limited numbers of findings.

From a bathymetric point of view, in accordance with
other Moravian localities, the fish composition suggest
mesopelagic to benthopelagic environments.

From the biostratigraphical point of view (sensu
Kotlarczyk and Jerzmanska 1976, Kotlarczyk et al. 2006),
the presence of Scopeloides glarisianus (in the Subchert
Mb.) suggests the beginning of the IPM 1 Zone while the
“Glossanodon” fossils (in the Dynéw Mb.) indicate the
IPM2 Zone. On the other hand it is necessary to mentioned
the fakt that this biostratigraphic division is not completely
valid (if at all) and in some parts of the Paratethys are
individual zones obviously overlap (Gregorova 1997b).
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