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BRACHIOPODS AND CONODONTS FROM THE FRASNIAN
OF THE D~BNIK ANTICLINE, SOUTHERN POLAND

(plates 1- 23)

Abstract. - The stra tigraphy of the Upper Devonian of the D ebnik a rea (Cracow region, southern Pol and) is revi sed
and the con odont st ratigraphy of the area establi shed for the first time . The Frasnian brachiopods comprise 38 species
and three subspecies o f seven orders. Tw o species, Corbicularia cracoviensis sp. n. and Bergalaria guerichi sp. and one
subspecies, Calvinaria albertensis minor subsp. n., are new. Twelve species are recognized for the first time in Poland:
Barroisella campbel/i, Schizophoria iowaensis, Parapugnax schuchert i, Calvinaria albertensis albertensis, C. variabilis
athaba scensis, Caryorltynchus tumidus, Anatrypa a/tico/a, Desquamatia (Seratrypa) oneidensis, D. ( Neatrypa) ve/ikaja,
Iowatrypa markovskii, Spinatrypa ( Spinatrypa) semiluk iana a nd Tenticospirifer cyrt iniformis. The Spiriferida (16 species)
and the Rhynchonellida ( 10 species and 3 subspecies) are the groups most abundantl y represented . Seven local bio strati
graphic ran ge, partial range an d assemblage zones of br achi op ods are recognized a nd , from the associa ted conodonts,
co rrelated with the standa rd co no do nt zo nes . The Frasnian platform con odonts belong to four stratigraphically im
portant genera [Ancyrodella, Icriodus, Palmatolepis and Polygnathus} and 27 species.

CONTENTS

Introduction . . . .
Acknowledgements

Abbreviations used

GENERAL PART

Geographical and geological sett ing.
Central and northern outcrops
Southern outcrops . . . . . . .

Stratigraphy

General remarks .
Brachiopod zones .
Conodont zones and boundaries of chronostratigraphic units

SYSTEMATIC PART

Brachiopods . . .

General remarks .
Conodonts .. . .

General remarks .

References . . . . .
Explanations of plates 1-23
Plates 1-23

Page

4
4
5

6
6

11

15

15
16
22

25
25
73
73

82
85



INTRODUCTION

The main object of the present study was to revise the braehiopods described by G URICH
( 1903) from the Debnik area (Cracow region, southern Poland) and to correl ate the ranges of
the brachiopods with the standa rd conodont zones. The Devonian strata of the Debnik anti
cline have been of interest to geologists since the ear ly part of the eighteenth century (reviewed
by RUTKOWSKI 1928 and SIEDLECKI 1954). However, ZARI.;CZNY ( 1889, 1894) was the first to
make a genera l survey of the area. His works were followed by G URICH'S (1903) detailed strati
graphical division of the Devonian . In his monograp h GURICH included a description of the
brachiopods and associated fauna, distinguishing several new species and varieties. JAROSZ
( 1918, 1926) cont inued studies on the Devonian with a revision of GURI CH'S stra t igraphical
scheme. This was not received without criticism (RUTKOWSK I 1928, CZARNOCKI 1935). Sub
sequent studies on the Oevonian of the Debn ik anticline (SIEDLECKI 1954; KLIM EK and Ko 
SZA RSKI 1955 ; ZA1J\CZKOWSKI 1964, 1968) have introduced no significant changes to G URICH 'S
and JAROSZ'S scheme. Recently Nowmsxr ( 1976) has revised the Ta bulata.

This paper on the Fras nian brachiopods and conodonts of the Debnik anticline together
with the earlier author's report (BALINSKI 1977) completes the first stage of studies begun
in 1971. The next stage will include a revision of the Famennian brachiopods and conodonts.

It is hoped that th is study will assist correla tion of the many deep borings in the Upper
Silesian Coa l Basin. The present lack of such data poses considerable problems in determining
the stratigraphy of the Upper Oevonian of that area (ZAKOWA 1965 ; SL6sARZ and ZAKOWA
1975 ; CHOROWSKA 1975).

Brachiopods and conodonts described in this paper are housed at the Institute of Paleo
biology of the Polish Academy of Sciences in Warsaw, abbreviated ZPAL: Bp XX III (bra
chiopo ds) and C VIII (conodonts).

ACKNOWLEDG EM ENTS

The author is most grateful to Professor GERTRU DA BIERNAT (Institute of Palcobi ology,
Warsaw) for aiding his studies and for reading the paper. Thank s are also due to Dr. K. B01
KOWSKI (Geological Institute, Sosnowiec), Or. J . TRAMMER (U niversity of Warsaw) and
Or. R. A. ARAK ELAN (Institute of Geological Sciences, Erevan, USSR) for their constructive
discussion of stratigraphical aspects of the study.

The writer is also indebted to Professor E. A. IVANOVAand Dr. G. A. AFANASYEVA(Paleon
tologicalInstitute, Moscow), Or. M. S. ABRAMYA N (Institu te of Geo logical Sciences, Erevan),
Dr. R. T. GRATSYANOVA(Institute of Geo logy and Geo physics, Novos ibirsk) and Or. A. 1. LJA
SHENKO (VNIGN I, Moscow) for discussion on the brachiopods and for aid and advice during
his stay in the USSR. Special thank s are extended to Or. R. GOLD RI NG (University of Reading)
for critical reading the General Part and alterat ions to the English of the script.

Line drawin gs are by Mrs. M. BUDZYNSKA, Mrs. D. SLAWIK and the author; microphoto
graphs of conodont s were taken by Mrs. M. RAD ZIKOWSKA and photograph s of brachiopods
by the author himself. SEM micrographs have been made at the Electron Microscopy Labo
ratory of the M. NENCKI Institute of Experimenta l Biology in Warsaw.



FR ASN IAN llRACHJOPODS AN D CON OD O NTS FR O M S POLA ND

ABBR EVIATIO NS USED

Abbreviations used In the tables o f dimension s of brachiopod shells:

Aa - a pica l a ngle
Cvv - con vexity of ped icle valve
HArvv - he ight of the intera rea of ped icle valve

5

Ldv
It
Lw

Nb/l
Nc/I
Nr /5
Nr/IO
Nr /fo
Nr/su
Sha
T
W
wfo

wsu

- length of brachial valve
- length of the ton gue of ped icle valve
- length of pedicle va lve
- number of co ncentr ic strips per I mm nea r the a nterior margin
- nu mber of capillae per I mm near the anterior ma rgin
- number of co stae per 5 mm near the a nterior margin
- number of costae per 10 I11m near the anterior margin
- number of costae on fo ld
- number of costae o n sulcus
- shoulder an gle
- thick ness of shell
- width of shell
- width of fold nea r the a nterior margin
- widt h of sulcus nea r the a nterior marg in
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GENERAL Pl\RT

GEOGRAPHICAL AND GEOLOGICAL SETTING

The Paleozoic deposits of the environs of Debnik district form a not very extensive anti
cline, modified by faults and being of intrusive origin (ZAJJ\CZKOWSKI 1968). It forms part of
the Debnik anticline, connected structurally with the north-eastern margin of the Upper
Silesian Coal Basin. The oldest deposits, outcropping in this area, are Middle Devonian
dolomites and limestones. The Upper Devonian is developed as marly or, less frequently,
dolomitic limestones, containing a fairly abundant and diverse fauna. The Devonian deposits
are overlaid by Carboniferous', Jurassic and Quaternary sediments.

The outcrops of the Devonian rocks are irregularly distributed over an area of about
8 sq.km 23 km west of Cracow. The village of Debnik is situated in the middle of this area
(fig. I).

Central and northern outcrops (fig. 1)

In the central part of the area the most important Frasnian outcrops are the Main Carmelite
quarry (now connected with New Tumidalski's quarry), a quarry above Rokiczany Dol ravine
and a small quarry (also called Old Tumidalski's quarry) , now largely infilled. In the northern
part, the most important Frasnian outcrops are in the Rokiczany Dol ravine and several
tranches dug to the north on the slopes of Zarnowka Hill. Famennian and Carboniferous
rocks outcrops occur north of Zarnowka Hill and adjacent to Zarnowczany Dol ravine.

The Main Carmelite quarry (fig. 2)

This quarry is one of the oldest and largest Devonian outcrops in the Debnik area. Much
of the section profile (fig. 2) is of bedded, dark biopelmicrites, which are slightly marly and
generally poorly fossiliferous , locally known as the "Debnik marble". A few layers in the
lower part yield stromatoporoids, tetracorals, gastropods and ostracods but only exceptionally,
brachiopods iCrurithyris jurkowicensis BALINSKI).

Fossils are more frequent in the upper part, particularly gastropods with less numerous,
stromatoporoids, tetracorals and pelecypods. Brachiopods are represented primarily by Des
quamatia ( Seratrypa) oneidensis (BEDS) (a layer containing the LK-2 conodont sample) and,
in the uppermost part of the section, by Spinatrypina (Spinafrypina) sp. D. (S.) oneidensis
occurs in only one layer about 50 cm thick with the greatest number of its specimens at the



F RASN IAN BR,\C II IOPO])S AN D CON ODON TS " RO M S PO LA N D 7

100 N

f----1

~",,~e

~=Z;=":<D6V ~

~
U Quar ry above

Ro ki czany D6 ~ ravi ne

IJ

kr·l

4
N
I

o

\
\
\
J

I
\ I
) \
I \ \
I I \ i"
, I I \ '\
~~I

CZATKDWICE iBIK

E Z- VI
Z- I r I~ Z- XV I

\ '~8 '\ Z- XV
Z- pal "0 Z- bi s

~~ ~ ~Z- I I
A Z-tent",,--:;-~~--+----_ _,L.~---..j l

1.\ ~~ Z- XI
11 0 Z-XI II ; t -v

" ....:·r.. r " 11 Z- XIV) Q)WS .!~ Z- V I I
Z- IXO 0- \ c~ Z- I V

Z- VI I I \ z- xrB
110 z-xrr

! :~\ 1
~ ~ ~;~orb / '/

0: 0 /'" 100 ~1

"\ 11 _ / -==--===--=f=---j=====-..:=:!!==~~=========~

Fig. I

A - Genera l map of Pola nd (t he a rea presented in fig. IJ indica ted by ar row). IJ- Ske tch-map of the Debni k a rea
encl osing secto rs C, D and E studied in det ail s. C, D an d E - Sketc h-m ap s of the Frasnia n (b lack circl es) a nd Famen nian

(light ci rcles) trenches and quarries.



A NDRZ U B:\L1 i\:SK J

35- :-e t e r v

g
N

~ o
~

s;

C•
a

c
~

a,.,

~ ,
.~ u

v ,
~ ·c c

~
0

·c
~~

c
u c·0

-"

~. 't':
::~~~

·c0
N

c •·"
~

-o
c-
c25- 0

c, LEGEND:<l ~.

E::".<] ~

~1
s,
~
~

~
~

1=: I :=12
c~~ ~3- ,

.... 4
<J 5

• 6
~,~t 7~'(:Q

@ 8
,P 9

0 10

f:.~ 11

1Il 12
~ CV 13

0-

Fig. 2
Lithological and paleontological profile of the Main Carrnclitc Quarry. Legend: 1 - limestones, 2 _ marly limestones
and rnarls, J - nodul ar limestones. ~ - conodo nt samples (positive), 5 - conodont samples (negative), 6 _ occurrences
and range of brachiopod species, 7 - coqu ina, 8 - massive strornatopo roids, 9 - ramose stromatoporoid s [Amphi-

poru} , ID- rugosc corals, JI - gastropods, l2 - pelccypods, 13 - crinoids



FRASN JAN BRA C HIOI'ODS AN D CON ODONTS FROM S POLAND 9

top of the layer. Thi s sec tio n rep resen ts th e Upper G ivet ia n a nd th e lo wermost Fra sn ia n up
to the L owermost asynunetricus Z on e.

C o no donts were found in two sa m ples, L K-2 a nd L K-3.

The quarry above the Rokiczany Dol ravine (fig. 3)

This quarry is situa ted about 200 m no rth of th e Mai n Carme lite quarry, close to th e
upper slo pe o f R okiczany 0 61 ravine. The bed s exposed here m ainly co r res pond with those
of th e M ain Ca rme lite quarry. Y ounger st rata (3 .5 m unit) a re a lso present in the west wall
of the quarry. As in the quarry described a bove a bed wit h man y va lves a nd:complete she lls
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Fig. 3
Lithologica l and pa leontologica l profile of the quarry above Rokiczany 061 ravine. For explanat ion see fig. 2

of D . ( S .) oneidensis a nd 7 m higher beds with Spinatrypina ( S.) sp. occur a nd, in the upper
most part of th e section, a n ab undant fa u na of brachi opod s inclu ding Spinatrypa (S .) semi
lukiana LJ ASCHENKO, Cyr tospirifer bisel/atus (GO RICH) a nd Douvillina ( D.) sp . In addi tio n
to b ra chi opod s, st ro rna toporo ids , tetracoral s, gastropods a nd pelecy pods occur in the lower 
m ost part of th e sec tio n. In the up permost pa rt of th e sectio n, in the wes te rn part o f th e q ua rr y,
gastropod s a nd pe lecypods a re as freq ue nt as brach io pods . The profil e represents th e Givetian
and low ermost Frasnian u p to th e Lo wer asymme tricus Z on e.

Conodonts were fo und in sa mples K /RD-I to 4.
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The tip west of the quarry above Rokiczany Dol ravine

The tip stretches west of the quarry a bove Rok iczan y Dol ra vine a lo ng th e o uthe rn slo pe
of the ravine and is composed of material includ ing th at derived fr om th e uppermost layers
of the quarry. Some boulders a re ma inly com posed of Cyrtospirifer bise llat us (G URICH), Eleu
therokomma zarecznyi (GU RICH), Spinatrypa (S.) semilukiana LJASC!l ENKO a nd DO/II'I'I
lino ( D.) sp . Others contain Corbicularia cracoviensis sp. n. a nd Desquamatia (Neatrypa )
velikaja (NALlVK I ) . Con od onts characteristi c of the Lower asyn unetricus Zone are associa ted
with the brachiopod s.

Old Tumidalski's quarry (fig, 4)

This outcrop is situa ted a bo ut 15 In north-west o f th e Main Ca rm elit e quarry a nd close
to the Dcbn ik-Paczo lrowicc road . It is part ly fi lled a nd ove rgro wn. The sectio n comprises
med ium-bedded , sometimes nod ula r biopclmicrit osparitcs of the Lowcr asynunetr icus Zone with

"

"

Fig, 4

Litho log ica l and pa leo nto logica l pr ofile
of the Old Tum idalski's Quarry. For

exp lana tion sec fig, :2
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Cyrtospirifer bisellatus , Eleutlierok omma zarecznyi and Spinatrypa (S.) semilukiana, together
with sponges, gastropods, tentaculites and fish remains. Conodonts were found in samples
SLT-I and 2.

Rokiczany D61 ravine (fig. I)

Situated about 0·8 km north of Debnik and runs eastwards to join the valley of the Ra
c1awka River. Outcrops of Famennian and Carboniferous sediments occur in the lower and
middle parts of the ravine. The Famennian is in direct tectonic contact with dark, micritic
Givetian limestones (RUTKOWSKI 1928). In the filled and overgrown upper part of the ravine,
fragments of Frasnian limestone occur (nearly in situ) on its bottom. Fragments with Desqua
matia (S.) oneidensis and, somewhat higher, fragments containing Spinatrypa ( S.) semilukiana
and Cyrtospirifer bisellatus were found; species characteristic of the uppermost beds in the
quarry above the ravine and in Old Tumidalski's quarry (the conodont Lower asymmetri
cus Zone) .

Fragments of biopelmicrites, biopelsparites and light-gray crinoid biopelintrasparites occur
in the uppermost (westernmost) part of the ravine. A small, but diverse fauna of brachiopods,
and other invertebrates (cf. - the faunal list from the Calvinaria cracoviensis Zone), occurs
in these limestones which undoubtedly represent various parts of the Middle and Upper asym
metricus Zone.

Trench tar-! (fig. I)

This trench was dug into the southern slope of the Zarnowka Hill about 50 m north of
Rokiczany Dol ravine. The thin-bedded, light-gray, spotty intrasparites are probably referable
to the conodont Ancyrognathus triangularis Zone. Fossils are rare but include stromatoporoids,
tabulate corals, crinoids (columnals), conodonts (in sample Zar-I) and the brachiopods Cal
vinaria albertensis albertensis (WARREN), Warrenella euryglossa (SCHNUR), Biernatella polonica
BALINSKI and Iowatrypa markovskii (LJASCHEN KO).

Trench t ar-Ill (fig. I)

Dug into the northern slope of Zarnowka Hill 15 m east of the Debnik-Paczoltowice road.
Medium and thin-bedded, light-gray intrasparites (probably the Ancyrognathus triangularis
or gigas Zone) yield only Amphipora and massive Tabulata.

Southern outcrops

The area, south of Debnik, is covered by forest and devoid of natural outcrops of Upper
Devonian sediments. Disused and mainly infilled quarries are the only natural exposures.
In addition 40 trench es were dug. Frasnian limestones were exposed in eleven a nd Famennian
in twenty-nine.

Quarry Z-Il (fig. 5)

Quarry Z-II is one of the two large (called New Quarries) exposures south of Debnik on
the northern slope of Zbik ravine. Medium and thin-bedded , dark-gray, to nearl y black, marly
micrites yield brachiopods, mostly Leiorhynchus laevis GURICH and Cyrtospirifer minor (GURICH).
The section probabl y, as a whole , belongs to the conodont Lower triangularis Zone. Another
assemblage of brachi opods, different specifically, occurs in the uppermost part of the section
which is assigned in the present pap er to the Famennian.

Conodonts were found in samples Z-1I-1 to 4.
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Quarry Z -11J (fig. 7)

In an outcrop situated about 60 m north of quarry Z-II , close to the forest road from
Siedlec to Debnik several thin-bedded micrites , like those in quarry Z-II, yielded the charac
teristic brachiopods L. laevis and C. minor (probably the conodont Lower triangularis Zone).

Trench Z -IV (fig. 6)

It was situated about 100 m south of quarry Z-II and about 40 m south of a clearing the
forest road from Siedlec to Debnik. This trench exposed thin-bedded, light-gray, somewhat
brownish, very well sorted biopelintrasparites filled with common brachiopods, primarily of
Calvinaria albertensis minor subsp. n ., Iowatrypa niarkovskii (LJASCHENKO) and Biernatella
polonica BALlNSKI, accompanied by tentaculites, gastropods, crinoids (columnals), conodonts
(sample Z-IV) and fish remains. These limestones represent the gigas Zone.
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Trenches Z- V and Z-VII (fig. 6)

They were situa ted 8 m north (Z-VlI) and 20 m north-cast (Z-V) of trench Z-IV and ex
posed light-gray and gray intrasparites int erbedded with nodul ar intramicritosparites (gigas
Zone), conta ining stro matoporoids, tetracorals, tabulat e co ra ls, br achiopods, gastropods,
crin oid s (columnals), co nodo nts (samples Z-V and Z-VII) and fish remains. Brachiopods are
mainl y represented by Calvinaria alberte nsis albertensis (WARREN) and Caryor liynchus tumidus
( KAYSE R).

Trench Z -VI (fig. 7)

It was dug about 70 m no rth of outcrop Z- I1 1. Th e thin- to medium-bedd ed, almost black ,
strongly marly biopelrnicritosparites of the upp erm ost part of the con odont gigas Zone were
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found at a depth of 0·6 m. Brachiopods are here represented almost exclusively by Caryorhyn
chus tumidus, which is abundant in some layers and very well preserved. The accompanying
fauna includes foraminifera , tentaculites, conodonts (sample Z-VI) and fish remains.

Trenches Z-XI and Z-XIB (fig. 6)

They were situated about 1.5 m south-west f trench Z-IV and exposed thin-bedded, gray,
dark-gray and, less frequently, spotty, marly biopelintramicrites (gigas Zone), containing
brachiopods, stromatoporoids, tabulate corals, solitary and colonial tetracorals, and , less
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T abl e I

Co rre latio n cha rt of G URICH'S (1903), J AROSZ'S (1926) and present author's stra tigra phical
schemes of the Upper Devonian of the Debn ik anti cline a nd con od on t zo na tion
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frequently, gastropods a nd crinoid s (columnal s). The few brachiopods are represented mostly
by Anatryp a alticola (FRECI-l), Tenticospirife r cyrtlniformis (H ALL a nd WHITFIELD) and Athyris
concentrica (BUCH). Conodonts were found in samples Z-X I-I to 3 and Z-XI B.

Trench Z- X II (fig. 6)

It was dug 4 m south of trench Z-XI and exposed at a depth of about 1.5 m, thin-bedded ,
almost black, very marl y micrites, pract ically dev oid of any fauna except for a single inde
terminable specimen of Cyrtospirifer. These limestones probably rep resent the con od ont gigas
Zon e.

Trench Z- XIII (fig. 6)

It was dug 5 m north of a for est road fro m Siedlec to Debnik a nd a bout 28 m west of
trench Z-III. This tr ench exposed, a t a depth of 0.8 -1.0 m fragments of dark-gray, marl y micrites,
practically devoid of fauna, exce pt for a single, fragmentary pedicle valve probably of L eiorhyn
chus laevis. No co no do nts were found but Leio rhynclius laevis probabl y indicates th e co nodont
Lower tr iangularis Zon e.

Trench Z- X I V (fig. 6)

It was situated 4 m so uth of th e Siedlec-Debnik forest road opposi te trench Z-XIII. It
expo sed thin-bedded , da rk-gray, nearly black , marly micrites (probably the conod ont Lower
triangularis Zon e) with a poor faun a represen ted by th e brachiopod Cyrtospir ifer min or (G DRICH)
and co nodo nts (sa mple Z-XIY).

Trenches Z -XV and Z -XVI (fig. 7)

They were du g bet ween outcrop Z-IlI and trench Z-YI, 10 m (Z-XYI) and 24 m (Z-XV)
north of Z-ll I. The two trench es exposed thin-bedd ed , dark-gray, m arl y mic rites (probably
the co no do nt Lower triangularis Zone) simi lar to th ose in outc rops Z-Il and Z-II I. Al so similar
is the asse mblage of b rachi opod s of which the most cha racteristic species are Leiorhynchus
laevis G URICH and Cyrtosp irifer m inor (GURICH). The accompanying fauna is represented by
foramin ifera, co no do nts (sa mples Z -XV a nd Z-XYI) a nd fish remain s.

Tr ench S -1 (fig. I)

It was situated abo ut 300 m so uth-eas t of tr ench Z-IV, close to the D ebnik-Siedlec road
and exposed medium-bedd ed, light-gray b iopelint ra spa rites rather poor in fossils, but contain 
ing some tentacul ites, holothurids, fish rema ins and con od onts (sa mple S-I) cha racteristic
of the co nodont gigas Z on e.

STRATIGRAPH Y

GENE RAL R EM ARK S

As mention ed above, GURICH ( 1903) was th e first to divide the Upper Devonian of the
Debnik area. The pro file he co mpiled included th e enti re Frasni an and the Lower Famennian.
In 1904, he descr ibed a "s tro mato po ro id reef " , north-east of Debn ik, composed mostly of
Stroma topore lla cracoviensis GURICH, which he ass igned to th e Ca rbo nifero us .
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G ORICH'S stratigra phical table was exte nde d by JAROSZ ( 1918, 1926), who recogni zed new
zones in the Fame nnian and assembled a n almos t complete profile to include the Lower
Carb oniferous. GURICH'S "s tromatoporoid reef " was placed in the U pper Famennian (Etro
eun gt) and co rr elat ed wit h " limestones wit h Sp irifer verneuilli typ. and va r. tenticulum" ,
wh ich he found so uth of Debnik (in the Z bik ravine) . Above th e Etroeungtian "reef", but
sti ll Fam ennian , were , accordi ng to JAROSZ (1926 : 142-143, 149), " limesto nes with Spirife r
Archiaci var. Orbeliana a nd Productus (Productella) praelongus" outc ro pping in th e lower
pa rt of the Zb ik ravine .

JAROSZ' stra tigraphic d ivision of th e D evoni an of Dcbnik was not received with out criticism
fro m RUTKOWSKI (1928) and CZARNOCK I ( 1935).

Revision of th e D evon ian brac hiopods , combi ned with th e study of the co nodonts ha s
enabled the stratigra phy to be revised (Table I), a nd G URICH'S and JAROSZ'S stratigraphica l
units to be redefined . Th eir scheme is replaced by seve n local biost rat igraphical brachiopod
range, partial ra nge a nd asse mblage zo nes which are correlat ed , wit h a variable degree of
certainty, with the sta ndard con od o nt zo nes defi ned by ZIEGLER ( 1962, 1965, 1971) for th e
Up per D evoni an . Th e exte nt of the revision ca n be seen from ta ble I. For exa mple th e " lime
sto nes with Spirifer Archiaci var. bisellata" from th e Zbi k rav ine (JAROSZ 1926 : 143, plate I : 8a)
which were assigned to the lowerm ost Frasnia n have turn ed o ut to belong to th e Lower
Famennian.

i"3R ACHIOPOD ZONES

Desquamatia ( Seratrypa) oneidensis Ran ge Zo ne (figs 8, 9)

Outcrops and boundaries. - T his zo ne outcrops in the Main Carmelite qu arry (a stra tum
with con od ont sa mple LK-2) a nd in the q ua rry above Rokiczan y D61 ravine (a stratum with
con od ont sample K/RD-I ), while the zone ca n also be recognized in th e upper part of th e
Rokiczan y D 61 ravine. Th e limits of th e zo ne co rres po nd with th e ra nge of th e index species
which occurs only in one 50- 55 cm thick laye r.

Fauna. - Brachiop ods are represented o nly by the index species (Table 2), the acco mpa ny
ing fauna co mprises con od on ts (Table 3) a nd very few sco leco do nts and crinoids (columnals).

Age and correlation. - D. (S.) oneidensis occurs in th e lower part (H yrum M ember) of
Jefferson Formation (the Givetian-Fras nia n boundary) in cent ra l Blue Spring Hill s, USA
(BEUS 1965). Accordi ng to BEUS, the fa una of Blue Spring Hill s co rres po nds in age to the
Allanaria allani fauna fro m the Wat erways Fo rmatio n which UYENO ( 1974) determined on the
ba sis of co nodonts, as Frasnian: Spathognathodus insitus fauna - the asyntme tricus Zone.
Th e species D. ( S.) oneidensis is externally very simila r to D. tatarica LJASCHENKO (LJASCHENKO,
oral communicat ion) from th e uppermost pa rt of the Timan horizon of th e Russian Platform
(according to OVNATANOVA 1974 : 139, th e upp erm ost par t of th e Upper hermanni-cristatus
Zon e).

Of th e two spec ies of co nodonts occur ring in the D . ( S.) oneidensis Zone, Polygnathus
pennatus is characteri stic of the lowermost part of the Frasnian (Upper hermanni-cristatus
Zone to Lower asymmetricus Zon e). The abse nce of P. asymme tricus from this assemblage,
allows one to suppo se th at th e zo ne may be olde r than th e Lowerm ost asymmetricus Zone.
Taking into account th e dat a cited above, the age of th e D. (S.) oneidensis Zone is likely to
correspond to the con od ont Up per hennanni-cristatus Zone. H owever , the abse nce of di agnostic
hertnanni-cristatus Zon e faunas in th is sectio n precludes the certa in definiti on of th e age.

Desquamatia ( Seratrypa) oneidensis to Sp inatrypina ( Sp inatrypina} sp . barren interzone

The beds represe nting the barr en interzone outcro p in the M ain Carmelit e quarry and in
the qu arry ab ove th e Rokiczan y D 61 ravi ne and include abo ut 7 m bet ween the upper boundary
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Fig . 8
Main Carrnelite Quarry. Marked con odont samples and brac hiopod zones. A - Desquamatia (Seratrypa) oneidensis Zone , B - barren interzone, C - Spinatrypina (Spinatrypina) sp. Zone



a

Fig. 9
Gene ral view of thc qua rry a bove Rokic zan y D61 ravine ( a) and more detailed view of its western part (b) with rh ythmically interbedded limestones and marl s. Marked co nodon t samples

a nd brachiopod zo ncs. A - Desquamatia (Seratrypa) oneidensis Zone , B - barren interzonc , C - Spinatrypina [Spinatrypina) sp. Zone , D - Cyrtospirifer bisellatus Zone



T able 2

Ranges of brachiopod species in the Frasnian of the Debnik anticline. Index species and other
species defining the brachiopod zones are marked by thicker lines
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of th e Desquaniatia ( Seratrypa) oneidensis Zone a nd the lower bo undary of th e Spinatrypina
( Spinatryp ina) sp. Zon e. Only gastropods have so far been fo und .

Spinatrypina ( Spinatrypina) sp. Pa rtial-ran ge Zone

Outcrops and boundaries . - Th is zo ne o utcro ps in th e Main Ca rme lite quarry a nd in the
qua rry a bove th e Rokiczan y 0 61 ra vine. It s lower boundary is de termined by the appearance
of the index species S. ( S.) sp . a nd th e upper bou nd ary by th e a ppea ra nce of C. bisellatus.
The zo ne is 1.4 m thick.

Fauna. - T he fa una co mprises th e index spec ies (Table 2), toge ther with scolecodonts,
gas tropods, pelecyp od s, co nodonts an d fish re mai ns.

Age and correlation. - The very poor br achiop od fauna pr ecludes correlation with the
Ru ssian Platform a nd othe r region s. The most ch aract eristi c of co no donts a re Polygnathus
asymmetricus asymmetricus, P . dubills a nd P. incotnpletus (samp le L K-3) . These con odonts
a nd the abse nce of the ge nus Ancyrodella a re ind ica tive of th e cono dont Lowerrnost asym
metricus Zone .

Cy rtospirifer bisellatus Assemblage Z on e (fig. 9)

Ou tcrops and boundaries. - T he bed s of th is zo ne outcrop in the quarry abov e th e R oki
czany 0 61 ravine (the uppermost part of th e profile), a nd in Old Tumidalski 's quarry. Loose
material (a lmost in si tu), occ urs in the upper part of th e R okiczan y 0 61 ravine, a nd on the
tip wes t of th e quarry a bove th e Rokiczan y 061 ravine. A n further ou tcrop wa s described
by JAROSZ (1926: 42, pI. I: 8 a) in the upper part of the Zbik ravine, but the present study
shows tha t these horizons belong to the Lower Farnennian a nd the cyrtospi riferoid they contain
re presents a species rel a ted to C. minor.

The lower boundary of the C. bisella tus Z on e is de te rmined by the a ppeara nce of the index
species and Spinatrypa (Spinatrypa ) semiluk iana. A bout 3 m high er Eleutherok omma zarecznyi
a ppears . The br achi opod s cha ra cte ris tic of this zo ne are com posed of : C. bisellatus (index
speci es), Corbicularia craeoviensis , Desquamatia ( Neatrypa) velikaja, Sp inatrypa ( S .) sem ilu
kiana a nd E. zarecznyi. The upper boundary of the C. bisellatus Z on e (not exposed) corre
spo nds with th e a ppearance of Calvinaria cracoviensis. Since th e index species of the C. bisella
tus Zone was not in th e C. cracovicns is Zone, th e upper bounda ry of the ra nge of these species
see ms to co rres po nd with th e upper boundary of th e zo ne described.

Due to th e lack of o utcrops, it is impossib le to esta blish the th ickness of the C. bisellatus
Zone, which is a pp roxi mate ly a bo ut 25 m.

Fauna. - The brach iopod s co m prise Lingula sp ., Douvillina ( D.) sp., Corbieula ria craco 
viensis, Desquamatia (Neatrypa) velik aja, Spinatrypina ( S .) sp. , Sp inatryp a ( S .) semiluk iana,
Eleutherok onuna zarecznyi a nd C. bise llatus (Table 2). T hey are accompanied by gastro pods,
pelecypod s, nautiloids and co no donts (Ta ble 3).

Age and correlation. - - The b rachiopod faun a from the C. bisellatus Zone di spl ays some
simi la rity to th e faunas of the lower pa rt of th e F ras nian of th e Russian Platform, where Des
quam atia ( N eatryp a) velikaja is kn own from the ust 'yaregski ye Bed s, a nd sa rgayevskyi and
h vorost an skyi horizons (according to OVNATA~OVA 1974: 139 - th e Lower and M iddle asynt
metricus Zone) . Representatives of the genus Dniitrispir ifer LJ ASCH ENKO (p robably a synony m
of Eleutherokomnia CRICKMAv), wh ich co rr esp ond to E. zareezny i (GURICH) in the zone
described , a re kn own from these same bed s a nd horizon s. Sp inatrypa ( S .) sem iluk iana occur s
in the Russian Platform in the so me what higher rud kinsky i horizon a nd semilukskiye Beds
(accord ing to O VNATANOVA 1974: 139 - the Uppe r asymmetricus Zon e to the A ncyrognathus
triangularis Zon e). The genera l ch a racter of th e brachiopod fauna is closest to the sargayevskyi
horizon (a nd its eq uivalents) of the Russian Platform (the Lower a nd M iddle asymmetricus
Zone).
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The conodonts fcriodus nodosus s. I. and Polygnathus dubiu s were found in the lowermost
part of the zone described (sample K /RD-3 from the quarry ab ove Rokiczany Dol ravine),
while Ancyrodella rotundiloba rotundiloba, I. symmetricus and P. dub ius were present (fig. 9)
somewhat higher (K /RD-4). This suggests th at th e lower boundary of the C. bisellatus Zone
runs somewhat below that of the range of A. rotundiloba rotundiloba, that is, within the limits
of the Lowermost asymmetricus Zon e. Correlation of the upper boundary of the C. bisel/atus
Zone, is more difficult becau se of the lack of appropriate outcrops. The presence of Ancyrodel/a
rotundiloba alat a (sample SLT-2 from Old Tumidalski's quarry and B-1 from the tip west
of the quarry above the Rokiczany Dol ravine) whose range is limited to the Lower and Middle
asymmetricus Zon es and of Polygnathus spatulatus from the same localities, which in the Canning
Basin occurs only in the Lower asynunetricus Zone, is, howev er , indicative that this brachiopod
zone probably lies mainly within the Lower asymtnetricus Zone. Th is is confirmed to a certain
extent by th e ab sence of the genus Paln iatolepis, which appears onl y in the overlying Calvinaria
cracoviensis Zon e.

Calvinaria cracoviensis Assemblage Zone

Outcrops and boundaries. - The Rokiczan y Dol ravine is the only locality for thi s zone
in the Debnik area, where loo se, a lmos t ill situ fragments occur in the uppermost part of the
ravine. Obviously, the boundaries and thickness of thi s assemblage zone cannot be determined
but the brachiopod assemblage is so characte rist ic that it is felt to be justified , in recognising
it as a zon e. The characteri stic asse mblage of brachiopod s of the C. cracoviensis Zone includes
the following species: Retichonetes sp. , Spinulicosta afT. lierminae, Hypotliyridina ascendoides,
Parapugna x schucherti , P. sp., Cal vinaria cracoviensis (index speci es), C. variabilis athabascensis,
Bergalaria guerichi sp. n. , A tryparia ( Costatrypa) aft'. uralica and Thomasaria simplex .

The zone pr obably a mo unts to abo ut 70 m, mo st of which outcrop s in the Rokiczany
D ol ra vine.

Fauna. - In additi on to th e brachiopods mentioned above the zo ne contains: Lingula sp .,
Barroisella campbelli , Lingulipora sp., Orbiculoidea sp., Douvillina ( Douvillina) sp., Schizophoria
iowaensis, Chon etipustula a fT. petini , Gypidula sp., Hypothyridina sp., and Warrenella euryglossa
(Table 2) together with spo nges, tabulate corals (Cladopora gracilis, C. sp., Aulopora sp., A Ive
olites rarispinosa - NOWINSKl 1976). tetracorals, receptaculids, tentaculites, crinoid s (columnals),
nautiloids iPacht oceras sp. - J. DZIK , ora l communication), con odonts (Table 3) and fish
remains.

Age and correlation. - The brachiopod fauna of the C. cracoviensis Zone contains taxa
known in western Europe, Canada and the USSR. C. variabilis atltabascensis occurs below
C. albert ensis albert ensis (as in Debnik) in the upper part of Maligne Formation and in the
basal part of Perdrix Formation (and its equivalents) (M cLAREN 1962), a nd corresponding
with the conodont Middle and Upper asynunetricus Zon e (POLLOCK 1968: 4 18).

Bergalaria guerichi sp. n. is one of the mo st characteri stic species of the Zone. In the
Rhenish Slate Mountains Bergalaria bergh-a occurs in the Frasnian do l ex. (SCI-IMIDT 1975: 105).

There are several species closely related to or identical with taxa in the Semilukskiye Beds
of the Russian Platform (according to OVNATANOVA 1974 : 139 - the Ancyrognathus triangu
laris Zone): Chonetipustula aft'. pet ini, Hypothyridina ascendoides and A tryparia ( Costatrypa)
aft'. uralica.

Conodonts from the C. craco viensis Zone (samples RD-2, 3,4, 7: Table 3) give a correlation
with the Middle and Upper asymmetricus Zone. Samples RD-I , 8 and 9, with Polygnathus
asymmetricus ovalis and P. timanicus indicate the Upper asymmetricus Zone.

Remarks. - The C. cracoviensis Zone corresponds to " the lower leiorhynchoid layers
from the Rokiczany Dol ravine containing Leiorhynchus cracoviensis" (sensu GORICH 1903
and JAROSZ 1926).
2·



T a b l c 3

Distribution and frequenc y of conodont s in thc samples from the Fra snian of the Debnik anticline . Numbers of conodont zones the
same as used in table I
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Calvinaria albertensis Assemblage Zone

Outcrops and boundaries. - Strata assigned to the C. albert ensis Zone have been located
in the trench Zar-I on Zarnowka Hill north of Debnik, on the Debnik-Paczoltowice field road
and probably in trench Zar-I1l. South of Debnik , the y were located in trenches Z-IV, V and VII
and probably in S-I.

The lower and upper boundaries of the C. albertensis Zone probably correspond with the
range of the index species represented here by the two subs pecies : C. albert ensis albertensis,
which occurs from the base through a con siderable part of the zo ne, and C. albertensis minor
subsp. n., which occurs in the uppermost part of th e zone replacing the nominate subspecies.
Iowatrypa markovskii, Calvinaria albertensis albertensis , C. albert ensis minor, Caryorli ynchus
tumidus, Anatrypa alticola and Biernatella polonica are characteristic taxa of th e C. albertens is
assemblage, the last three continuing into the overlying zone.

The thickness of th e zo ne pr obably amounts to about 140 m.
Fauna. - The brachiopods comprise, in addition to those given above, Lingula sp., Lingu

lipora sp ., Orbiculoidea sp., Devonoproductus sp ., Theodossia cf. hungerfordi, Tenticospirifer
cy rt inifo rm is, Atliyris concentrica and Warrenella euryglossa (Table 2). The accompanying fauna
consists of the strornatop or oid s, tabulate corals (acc ording to NOWINSKI 1976: Squamofavosites
( Dicty ofavosites) pachyfavo sit oides and Alvcolit ella ramosa) , tetracorals, gastropods, tentacu
lites , crinoids (colurnnal s), con od onts (Table 3) and fish remains.

Age and correlation. - The brachiopod fauna of the C. albertensis Zone displays a conside
rable simila rity to the North American faunas from the Independence Shale, Iowa, USA and
the Ireton Formation (and its equivalent s), Alberta , Canada (Ancyrognathus triangularis to
gigas Zones: M ULLER an d M ULLER 1957; McLAREN 1962; POLLOCK 1968; MOUND 1968).
The closeness is indicated by such species as C. albert ensis albertens is, Iowatrypa markovskii
(a specie s very similar to I. aniericanoi , Th eodossia cf. liungerfordi and Tenticospirifer cyrtini
formis.

Conodonts indicate that the age of the C. albertensis Zone correlates with the gigas and,
probably, Ancyrognathus triangularis Zones: Ancyrodella curvata, Palmatolepis g igas, P. subrecta,
Polygnathus brevis and P. webbi (sa mple Z-IV), as well as, in the lowermost part of the profile
(sample Zar-I), Palmatolepis hassi and Icriodus symmetricus.

Remarks. - The C. albert ensis Zone pr obably corresponds to "the spotty limestone with
Phillipsastrea" of G URICH 'S (1903) and JAROSZ'S (1926) st ra tigra phic table.

M cLAREN (1954) who recogni zed the Nudirostra albertensis Zone in the Canadian Rocky
Mountains redesignated it later (M cLAREN 1962) as Calvinaria albertensis albertensi s Zone.
This zone was defined on the basis of th e index subspecies range. The presently recognized
local C. albertensis Zone is defined on the basis of C. albertensis range which is represented in th e
Debnik by two subspecies : C. albert ensis albertensis and C. albertensis minor subsp. n.

Caryorhynchus tumidus Partial-range Zone

Outcrops and boundaries. - The C. tun iidus Zone is recognised in the trenches Z-VI , Z-XI ,
Z-XIB and, probably, in Z-XIf, south of Debnik.

This zone is marked by th e occurrence of the ind ex species which is not associa ted with
Calvinaria albertensis . It is also characterized by the rare occurrence (also without C. albertensisi
of Anatrypa alticola, Biernatella polonica and Tenticospirifer cyrt inifortnis. Th e lower boundary
of the C. tumidus Zone corresponds, therefore , with th e di sappearance of C. albert ensis. The
upper boundary of th e C. tumidus Zone corresponds with the first appeara nce of the Leiorhyn
chus laevis.

'The thickness of the section probably a mo unts to ab out IO m.
Fauna. - The brachiopods are represented by Lingula sp. , Lingulipora sp. , Car yorhynchus

tumidus (index species), Anatrypa alticola , Biernatella polonica, Atltyris concentric a, Cyrtospirifer
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minor and Tenticospirifer cyrtiniform is (Table 2). The species C. tutnidus , B. polonica, A . alticola
and T. cyrtiniformis do not tr an sgr ess th e upper boundary of the zo ne . The accompanying fauna
comprises foraminifers , stro mato po ro ids, tabulate coral s (according to Nowtxsxr 1976: Squa
m ofavosites ( Dicty ofa vosites} pacliyfavo sitoides. Cladopora gra cilis, C. sp ., Tyrganolites frasnia
nus, A lveolitella rarispinosa , A. ratnosa and A ulopora sp..), tetracoral s, gastropods, tentaculites ,
crinoids (co lum na ls), con od onts (Table 3) a nd fi sh remains.

Age and corre latio n . - The C. tumidus Zon e correlat es with beds with C. tumidus in the
st ra to typic profiles of th e Upper Devonian of Belgium (Bou cKAERT et al. 1972). C. tumidus
occurs, both at Debnik an d SenzeilIe, Belgium in a n a na log o us stratigraphic position, below
the Frasnian-Famenni an bounda ry.

The conodont as semblage of th e C. tuntidus Zon e contain s such ch aracteristic species as
Ancyrodella curvata, Palmat olepis g igas, P. subrecta (conodont sam ple Z-VI) and Polygnathus
brevis (conodont sa mple Z-XI-l). Since Palmatolepis triangularis occurs immediately above
stra ta with C. tutnidus th e zo ne must correspond with the uppermost part of the gigas Zone.

Remarks. - Recently SARTENA ER (1974) recognized th e C. tuinidus Zone in the upper part
of the Frasnian in Belgian a nd French " Fagne", th e western " Fa menne" and near Aachen.
This zone, however, is a range-zone (biozo ne) in th e contrary to th e partial-range-zone now
rec ognized .

Leiorhynchus laevis Range Zone

Outcrops and boundaries. - Strata assigned to the L. laevis Zone outcrop in quarries Z-II
and Z-IIT and were located in trenches Z-XIII to XVI so uth of Debnik. The thickness of this
zone probably amounts to about 30 m.

The lower and upper boundaries of the zo ne under study a re determined by the range of
L. laevis. In add itio n to the index sp ec ies, Cyrtospir ifer minor is very ch aracteristic of the zone,
although a few specimens were obta ined fr om the underlyin g zone.

Fauna. - The brachiopods a re represented by Barroisella canipbelli, Lingulipora sp ., Orbicu
loidea sp ., Praewaagenoconcha cf. speciosa, L eiorltynchus leavis (index species) and Cyrtospirifer
minor (Table 2), and are associ ated with forarninifers, conodonts (Table 3) and fi sh remains.

Age. - Palmatolepis triangularis is the most ch a racteri stic conodont (samples Z-XIV to
XVI a nd Z-II-I) . The L. laevis Zone represents the lowermost part of the conodont triangularis
Zon e.

Remarks. - The L. laevis Zone corresponds a pproximately to " the upper leiorhynchoid
layers with L. laevis" of G URICH'S (1903) a nd J AROSZ'S (1926) stratigraphic table.

CONODONT ZONES AND BOUNDARI ES OF CHRONOSTRATIGRAPHIC UNITS
(fig. 10)

The Middle-Upper Devonian boundary

The Middle-Upper Devonian boundary in th e Debnik a rea was not determined accurately
by earlier authors. G URICH (1903 ) a nd later JAROSZ (192 6) and others, ass igned what they called
"the layers of Old T u rn ida lski's quarry with Spirifer A rch iaci va r. bisellata" (= Cyrtospirifer
biscllatus] to the lowerrnost F ras nia n. But it is now clear (c. g, conodont samples SiT-I and
2 from Old Tumid al ski ' s qu a rry and K jRD-4 fr om th e quarry above the Rokiczany D61 ravine)
that thi s hori zon represents the conodont Lower asytnmetricus Zone. Thus the Givetian-Fras
nian boundary runs considerably lower than th e lower boundary of the C. bisellatus Zone.

Strata representative of th e Uppermost Givetian and Lowermost Frasnian have been found
in the Main Carmelite quarry and in the quarry above the Rokiczany D 61 ravine. Precise deter
mination of the Gi veti an-Frasnian boundary possess consid erable problems, primarily resulting
from the lack of appropriate paleontological ev ide nce. The boundary runs undoubtedly below
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strata of th e Spinatrypina ( Spinatrypina) sp. Zone, in whi ch Polygnat hus asyn unetricus asym
metrieus a ppea rs (sample t.K -3 from th e M a in Carmelite quarry) . In th e middle pa rt of the
M ain Carmelite quarry (with co no dont sa mple t.K-I) Crurithyris jurkowicensis BALI NSKI
has been recognized , a spe cies kn own so fa r fro m the Stringocephalus burt ini Bed s (the upper
part of the Givetian) of Ju rk owice-Budy in th e Holy Cross Mts. (BALlNSKI 1973). Between beds
with C. jurkowieensis a nd the F ras nian Spinatrypina ( S .) sp. Zone, occurs the Desquatnatia
( Seratrypa) oneidensis Zon e, in wh ich the con od onts Polygnathus penatus a nd Icriodus aff.
brevis occ ur. This fauna most likely represent s the con od ont Upper hennanni-cristatus Zon e.

Accord ing to ZIEGLER (1971 ) the G ivetian-Frasnian boundary runs bet ween th e Lower and
Uppe r herm anni-cristatu s Zon es. So me of th e Belgian geol ogists locat e thi s boundary much
higher i. e. between F I a nd F2 (E RRERA et al. 1972 ; BULTYNCK 1974). Thus, in the Debnik a rea
this boundary may be place d provision all y between the D. (S .) oneidensis Zon e a nd the bed
with C. ju rko wicensis .

The Iowerrnost Frasnian

The lowerrn ost part of th e F ras nia n is represented by pal eontologicall y in suffici ently chara
terized layer s of the D. ( S .) oneidensis Zon e a nd the barren interzone. It is po ssibl e that the
stra ta immedi at ely underl yin g th e D. ( S .) oneidensis Zone may belong to the Fra sni an but the
paleontol ogical evide nce is ins ufficient.

The asynunetricus Zon e

The lowermost pa rt of th e zo ne is represented by the lA m thick Spinatryp ina ( Sp inatry 
pina) sp. Zone which yields co no donts characte r istic of the Lowermost asymmetricus Zone
(conod ont sa mples t.K -3 from th e Main Carme lite quarry a nd KjRD-2 from the quarry a bove
the R okiczan y D61 rav ine ; Tabl e 3). Over lyin g, belon ging to th e Cyrtospirifer biscllatus Zone,
may be best ass igned to th e co no dont Lower asymmetr icus Zon e (co nodont sa mples KjRD-4
from the q uarry above the Rok iczan y D61 ra vin e, Si.T - l a nd 2 from the Old T umidalski's
quarry and fr om th e t ip wes t of th e qu arry a bove th e Rokiczan y D61 ravin e ; Tabl e 3) a nd,
in the lowermost pa rt (sa mple KjR D-3 from th e q uarry above R ok iczan y D61 ravine; Table 3)
probably a lso to th e Lowermost asymnietricus Zone . The ove rlying Calvinaria cracoviensis
Zone, outc ro ps only in th e upper part of th e Rokiczan y 0 61 ravine, a nd re prese nts the co no dont
Midd le a nd Upper asy nime tr icus Zone. Most of the con od ont sa mples from th ese zo nes co nta in
species that a re, on th e who le, characteristic of th e M idd le a nd Upper asy tnmetricus zo nes
(sam ples RD-2 to 4, 7; Tabl e 3). However , sa mples RD-I , 8, 9 which inc lude Polygnathus
asymmetri cus ovalis a nd P. timan icus, corr elate wit h the Upper asynunetricus Zone.

The Ancyrognathus triangularis Z on e

The presen ce of th is zo ne in th e Debnik a rea has not been pr o ved paleontol ogicall y. Probably,
it includes the lowermost bed s of the Calvinaria albertensls Zon e (locat ed in tren ch Zar- I on
the so uthe rn slope of the Zarno wka Hill, conodont sa m ple Za r-J ; Table 3).

The gigas Z on e

Strata that can be co rre lated with thi s zo ne are th e Calvinaria albertensis Zon e a nd the
overlying Caryo rliynchus tum idus Zon e, but th e con od onts obta ined do not a llow fi rm cor
relation with any of th e gigas subzones .

The triangularis Z on e

The lower part of the triangularis Zon e is represented in the Leiorliyn cltus laevis Z on e (layer s
in qu arry Z-Il and in a few trenches on th e eas te rn slo pe of t he Z bik ravine numbered Z-XIV
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to XVI) . Th ese layers yield Icriodus alternatus, Palmatolepis triangularis and Polygnathus brevi
laminus (conodo nt samples Z-XV, Z-XVI and Z-II-I , 2 ; Tabl e 3). Thi s assemblage is, however,
insufficient for more precise correlation.
, .. The L. laevis Zon e is overla in by limestones co ntai nig Cyr tospirijer aff. minor (probably
a distinct species related to C. minor and very similar to the Famennian C. asiaticus BRICE)
and various species of th e genera Tenuisinurostru m , Sp inulicosta and Praewaagenoconcha.
The fau na of the layers is clearl y Lower Famenn ian in character.

Th e Frasnian -Famenni an bo unda ry a t Debn ik

The Frasnian-Famenn ian boundar y was unt il recently been believed to run (BOUCKAERT
and ZIEGLER 1965; ZIEGLER 1971 ) between the Lower and Middle triangularis Zone (the upper
most part of th e Manticoceras-Stu fe, post do l a in the ammonoid stratigraphy). However,
conodonts charact eristic of th e Lower triangularis Zone were discovered by BOUCKAERT et al.
(1972) just above the Frasnian-Famenni an boundar y in the Hony profile, Belgium.

The separation of subzo nes within the triangularis Zone in the Devonian of Debnik is, for
the time being, imp ossible. Only in the lowerm ost part of the zone, the conodont fauna represen
ted by Icriodus alternatus, Palm atolepis triangularis and Polygnathus brevilaminus (conodont
samples Z-XV, Z-XVI and Z-Il-I , 2) is more abunda nt. The brachiopod Leiorhyn chus laevis
Zone corresponds to th e lower part of conodont triangularis Zone. The overlying beds with the
Lower Famenni an brachiop od Tenuisinurostrum are und oubtedly Famennian. Taking into
acco unt problems now posed in the stratotypic pr ofile in Belgium, we may suppose that this
boundary in th e Debn ik area lies within the limits of the L. laevis Zone or between it and the
layers containing Tenuisinurostrum.

Below the L. laevis Zone Cary orhynchus tumidus and numero us conodonts are characteristic
of the gigas Zone (e.g. , con od ont sample Z-VI). In the Senzeille , Belgium profile, C. tumidus
occurs in an identical stratigraphic position , i. e. below the Frasn ian-Famennian boundary
(nouc KAERT et al. 1972).



SYSTEMATIC PART

BRACHIOPODS

General remarks

This section contains descriptions of 38 species and 3 subspecies of the brachiopods of seven
orders. Three of the forty taxa are new: Corbicularia cracoviensis sp. n., Bergalaria guerichi
sp. n. and Calvinaria albertensis minor subsp. n. Spiriferids and rhynchonelIids are the most
common types of brachiopod and play the largest role in the Frasnian fauna of the Debnik area.

The brachiopods are variably preserved but are mostly fragmentary exfoliated valves. Only
a few species, e. g., Caryorhynchus tumidus, Leiorhynchus laevis and Cyrtospirijer minor are
represented by well preserved specimens with both valves and complete sculpture.

The frequency of the brachiopods through the sections is also variable. They are least
frequent in the Spinatrypina (S.) sp., and Calvinaria cracoviensis Zones and , in part, in the
Calvinaria albertensis Zone. In some beds of Desquamatia (Seratrypa) oneidensis and Caryorhyn
chus tumidus Zones , the brachiopods occur in abundance (pI. 11 : 7).

Phylum Brachiopoda DUMERIL, 1806
Class Inarticulata HUXLEY, 1869

Order Lingulida WAAGEN, 1885
Superfamily Lingulacea MENKE, 1828

Family Lingulidae MENKE, 1828
Genus Lingula BRUGUIERE, 1797

Lingula sp.
(pI. 1: 4)

Material. - 110 mostly fragmentary specimens.
Occurrence. - Old Tumidalski's Quarry (Lower asymmetricus Zone), upper part of the

Rokiczany Dol ravine (Middle and Upper asymmetricus Zone), and trenches Z-IV to Z-VII,
Z-XI and Z-XII (gigas Zone) .

Genus Barroisella HALL and CLARKE, 1892
Barroisella campbelli COOPER, 1942

(pl . 1: 7-8, 10)

1942. Barroisella campbelli n. name ; G. A. COOPER : 228.

Material. - 20 fragmentary, mostly brachial valves ; some specimens preserved in the form
of internal impressions.
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Description. - Valves up to 8 mm long, longitudinally oval to ovate in outline, posteriorly
more acute; anterior margin gently rounded .

A median, triangular , elongate mu scle scar, reaching halfway the length of valve, occurs
inside pedicle valve. A low, long median ridge bifurcating near middl ength of val ve, charac
teristic of this genus, occurs in brachial valve . Another ridge, elonga te and romboidal (pI. I:
7-8) is inserted in the bifurcation .

Remarks. - The specimens studied are almost identical with those of Barroisella campbelli
COOPER from the Upper Devonian of the USA (RO\VELL 1965: H263, fig. 158-2). The presence
of a characteristic median ridge in brachial valve facilitates the generic identification of speci
mens, provided that they are well preserved . If, however, the specimen is embedded in rock with
its internal side and is well preserved externally (without exfoliati on), the generic identification
is very difficult or impossible a t all. For this rea son. it is likely tha t some species, described
formerly under the generic name Lingula , may in fact be of th e genus Barroisella o r of the related
genus Langella M ENDES.

Occurrence. - Known from the Upper Devonian of th e USA ; in Poland not recorded so
far . The material under study comes from dark-gray, marly micrites of Z-II outcrop (Leiorhyn
chus laevis Zone; lower part of the conodont tr iangularis Zone) : single specimens come from
gray, marly biopelmicrites from the upper part of Rokiczany Dol ravine (Call'inaria cracoviensis
Zone; the conodont Middle and Upper asymmetricus Zones).

Genus Lingulipora GIRTY, 1898
Lingulipora sp.

(pI. I: 1- 3, 11)

Material. - 40 specimens, preserved mostly in th e form of valve fragments sepa rated by
maceration of the limestone in acetic acid .

Remarks. - De spite the fact that the specimen s come from various st rat igraph ica l horizons
they are only slightly differentiated macroscopically. However, as sho wn by preliminary examina
tion under a scanning electron microscope, they pr obably belong to two different genera. This
problem cannot be solved at present primarily du e to the lack of sufficiently reliable data on the
type species Lingulipora willimsiana GIRTY and th e fractionation of the material under
study.

Occurrence . - The specimens representing the genus Lingulipora (as termed so far) occur
almost in the whole Fr asni an profile of Debnik , being particularly numerous in the upper
part of Rokiczany Dol ravine iCalvinaria cracoviensis Zone; a conodont Middle and Upper
asymmetricus Zone) and in trench Z- VI (Car yorhynchus tumidus Zone; uppermost part of the
conodont gigas Zone).

Order Acrotretida K UHN, 1949
Suborder Acrotretidina KUHN, 1949
Superfamily Discinacea G RAY, 1840

Family Discinidae GRAY, 1840
Subfamily Orbiculoideinae SCHUCHERT and LEVENE, 1929

Genus Orbiculoidea D'ORBlGNY, 1847
Orbiculoidea sp.

(pl . I : 5, 9)

Material. - 6 fragmentary valves.
Occurrence. - In the Frasnian of Debnik, the genus Orbiculoidea is represented very unnu

merously. GORICH (1903: 134) de scribed O. sp. from Rokiczany Dol ravine. The present
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writer's material comes from this same outcrop (Calvinaria ·cracoviensis Zone; the conodont
Middle and Upper asymmetricus Zone) as well as from trench Z-IV (Calvinaria albertensis
Zone; a conodont gigas Zone) and outcrops Zvlland Z-11I(Leiorhynchus laevis Zone ; the lower
part of the conodont triangularis Zone).

Class Articulata HUXLEY, 1869
Order Orthida SCHUCHERT and COOPER, 1932

Suborder Orthidina SCHUCHERT and COOPER, 1932
Superfamily Enteletacea WAAGEN, 1884

Family Enteletidae WAAGEN, 1884
Subfamily Schizophoriinae SCHUCHERT and LEVENE, 1929

Genus Schizophoria KING, 1850
Schizophoria iowaensis HALL, 1858

(pl , I : 6, 12)

1956. Schi zophoria iowaensis HALL; P. S . W ARREN a nd C. R. STELCK: pI. 18: 22-25 .
1959. Schi zophoria iowaensis HALL ; A. I. LJASCH ENKO : 130--131, pl , 21: 1- 2.
1973. Schizophoria iowaensis ( H ALL) ; A. I. LJASCH ENKO : 25-26, pl , 3: 1-5 .

Material. - 4 incomplete shells with exfoliated valve s and ten small fragments of shells
and valves.

Dimensions (in mm) :

ZPAL Bp
Lvv Ldv W TXXIII

291a 19·8 21·1 (24'0) 12·5
291d 20·5 20·8 13·3
291 b 22·1 (24'5) 13'5

------ - -------

Description. - Sheil medium-sized (within the range of th e genus), dor sibic onvex, rounded
in outline, somewhat wider than long, the wide st near midlength ; cardinal margin st ra ight ,
equalling a half of the width of shell, ante ro latera l margins rounded , anterior commissure
uniplicate; usually slight ly acute.

Pedicle va lve slightly convex, with the strongest convexity occurring in the umbonal region,
in the anterior part flat , with a wide and shallow sulcus; in terarea 25 mm high, regularly concave ;
delthyrium open.

Brachial valve longer than pedicle valve; fold absent , umbo di stinct , beak straight and
projecting over the cardinal margin , interarea strongly concave.

Interior not examined .
Shell ornamented with 11 to 16 co stellae per 5 mm near anterior margin ; punctation di stinct

on exfoliated valves (pI. 1: 12); punctae concentrated on coste llae.
Remarks. - The specimens under study are externally identical with those of Schizophoria

iowaensis HALL from the Frasnian of West Canada (WARREN and STELCK 1956, pI. 18: 22-25)
and Lower Frasnian of North Timan, the USSR (LJASCHENKO 1973: 25-26, pI. 3: 1-5). They
are also externally simila r to the species S. striatula (SCHLOTHEIM), related morphologically to
S. iowaensis. SCHLOTHEIM'S species (see STRUVE 1965: 194-197, pI. 19: I, text-fig. I) is different
in a slightly wider shell which is more rectangular in outline and in a more rounded anterior
commissure. A specimen of S. striatula, illu strated by KRYLOWA (1962, pI. I : 14) from the
Uppermost Givetian (Yuktinskiye Beds) of the Russian Platform may belong to S. iowaensis .

Occurrence. - Th is species is kn own from the Frasnian of North America (Canada, the
USA) and from the Lower Frasni an (U stya regskiyc Beds) of North Timan and the Volga-Ural
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Region, the USSR . In Poland, not recorded so far. Th e mat eria l studied com es from dark-gray,
marly biopelmicrites of the upper part of Rokiczan y 0 61 ravine (Calvinaria cracoviensis Zon e;
th e conodont Middle and Upper asymmetricus Zo nes) .

Order Strophomenida OI'IK, 1934
Suborder Strophomenidina OPIK, 1934

Su perfarnil y Strophomenacea KING, 1846
Family Stropheodontidae CASTER, 1939
Subfamily Douvillininae CASTER, 1939

Genus Douvillina OEHLERT, 1887
Douvillina ( Douvillina) sp.

(pI. 2: 1- 2)

1903. Douvillina (OchJert 1887) sp. cf. Ferquensis RI GAUX ; G . G URICH : 136- 137, pI. 2 : 9- 10.
?1903. Douvillina (?) cf. asella de Vcrn .; ibid.: 137.

Material. - 60 fragmentary specimens, mostly with exfoliated valves .
Description. - Shell medium-sized (within the ran ge of th e genus), up to 20 mm long,

concavo-convex, semicircular in outline, with lon g ea rs .
Interarea of pedicle valve apsacline to orthocline ; deIth yrium narrow, covered by a convex

deltidial plate. Interarea of brachial valve hypercline.
Due to a poor state of preservation, the interior of specimens not very accur ately recognized ,

except for a muscle field typical for the subgenus, fo und in th e pedicle val ve.
Ornamentati on of th e pa rvicosteIlate type, 7 to 9 sharp costae occurring over a stretch of

5 mm near the anterior margin , two to five striae occurring in intercostal grooves.
Remarks. - Similar specimens from Roki czan y 0 61 ravine were de scribed by G URICH

(1903) as Douvillina sp. cf. Ferquensis R1GAUX (G URICH o. c. : 136-137, pI. 2 : 9-10) and those
from Tumidalski 's Quarry as Douvillina ( ?) cf. asella de VERN. (GURICH o. c. : 137). As shown
by the present writer's studies, the specimens fro m th e two outcrops are prob abl y of on e and
the same species. H owe ver, due to a poo r sta te of preservati on of his collection , their accurate
identification is impossible.

The specimens under study a re externa lly similar to th ose of the type spec ies Douvillina
dutertrii M URCH. from the Rudkinskyi hori zon (Lower Frasnian) of th e Ru ssian Platform
(LJASCHENKO 1959: 147-148, pI. 30 : 1-3), from wh ich they slightly differ in the ornamentation
of shell, th at is, in a lar ger number of int ercostal striae .

In the size and ornam entati on of their shells, th e specimens from Debnik are also simila r
to those of Stropheodonta ( Douvillina) inaequistriata HALL (HALL a nd CLARK E 1892; pI. 14:
1-6) fr om Hamilton Group (Middle D evon ian ), West New York Stat e, from which they
differ only in a slightly wide r shell.

Occurrence. - Douvillina ( Douvillina) sp. fa irly frequently occurs in gray, marly biopel
mic rite s (Cyrtospirijer bisellatus Zone ; th e con od ont Lower asymmetricus Zon e), together with
Cyrtospirijer bisellatus (G URICH), Eleutherokomma zarecz ny i (G URICH) a nd Sp inatrypa (S.) se
milukiana LJASCHENKO. The spec imens come from detached parts of these beds found in a tip
west of a quarry ab ove Rokiczan y D 61 ravine and in the upper part of R ok iczany D61 ravine .
D. ( D .) sp. also occurs in detached blocks in th e upper part of Rokiczan y D61 ravine repre
senting the bed s of Calvinaria cracoviensis Zone (the conodont Middle and Upper asymmetricus
Zone s).
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Suborder Chonetidina MUIR-WOOD, 1955
Supe rfamily Chonetacea BRONN, 1862

Family Chonetidae BRONN, 1862
Subfamily Retichonetinae MUIR-WOOD, 1962

Genus Retichonetes M UIR-WOOD, 1962
Retichonetes sp.

(pI. 2: 3-4)

1903. Chonetes crassitesta n. sp.; G . GURICH: 136 (parts).

Material. - 20 specimens, mostly pre served in fragments.
Dimensions (in mm):

ZPAL Bp
Lvv Ldv T Ne/lXXIII

271b 4'2 5'1 2·0 7
27lf 4·5 5-4 1'7 6'5- 7
27I e (5'2) 6·0 2·2 7- 8
27la 5·2 6·8 2·3 8·5

--- -

29

Description. - Shell small (within the range of the genus), strongly concavo-convex, semicir
cular in outline, wider than long ; cardinal margin long; sho rt ears extend in some specimens
to form spiny processes; anterolateral margins rounded.

Pedicle valve with a robust , strongly marked umbo ; sulcus lacking. Brachial valve deeply
concave, with flattened ears.

The interior not recognized accurately. A median septum occurs in pedicle valve. Brachial
valve has a long and low median septum situated in a narrow, median depression limited late
rally by accessory sept a.

The surface of shell displ ays fine, irregular, radi al capillae (6 to 8·5 of them per 1 mm near
anterior margin) and concentric growth lines . Posterolateral parts of valves (ears) are devoid
of radial ornamentation , displaying only distinct growth lines .

Remarks. - The specimens under study are related to G URICH'S species (1903: 136) Cho
netes crassi testa, described (but not illustrated) from Rokiczany D ol ravine. Some of the
characters, given in the description of Ch. crassitesta , e.g., the density of concentric growth
lines, allow one to suppose, however , that G URICH'S collection might also include specimens of
the genus Corbicularia (LJASCHENKO), who se occurrence in Rokiczany Dol ravine has now been
stated. At present, the elucidati on of this problem is, however , impossible since GURICH did .
not illustrate his species and the collection he described got misl aid.

The specimens of R. sp. are externally slightly similar to those of the type species R. armatus
(BOUCHARD-CHANTER EAUX), illustrated by MUIR-WOOD (1962, pI. 4: 12-15; text -fig. 13)
fr om the Frasnian of Boulonnais, France. The specimens from Debnik are, however, somewhat
smaller , usually slightly wider, and having finer capillae and a more dist inctly marked ventral
umbo.

The specimens of R. sp. are in many respects identical with a specimen of Ch. minuta v. BUCH,
described by de KONINCK (1847: 219-220, pI. 20: 8) from the Middle Devonian of Germany.
They display an identical outline and shape of shell and a convexity in the umbona1 part of
pedicle valve. The specimen, illustr ated by de KONI NCK is, however , twice as large as those
studied by this writer and has much coar ser cap illae.

Th e specimens under study prob ably belong to a new species, bu t the insufficiency of material
precludes their accura te identifi cation.

Occurrence. - Th e specimens of R. sp. were collected from det ached blocks in the upper
part of Rokiczan y D ol ravine, representing beds of the Calvinaria cracoviensis Zone (the cono
dont Middle and Upper asymmetricus Zones).
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Subfamily? Rugosochonetinae MUIR-WOOD, 1962
Genus Corbicularia LJASCHENKO, 1973

Corbicularia cracoviensis sp. nov o
(pI. 2: 5-10 ; pl. 3 : 8-9)

?1903. Chonetes crassitesta n. sp .: G . G ORICII: 136 (parts).
Holotype : ZPAL Bp XXIII /277c ; illustrated on pl. 2: 9.
Type horizon : Cyrtospirifer bisellatus Zone, the conodont Lower asymmetricus Zone.
Type locality : Debnik, upper part of Rokiczany Dol ravine.
Derivation of the name : cracoviensis - found in Cracow Region.

Diagnosis. - Shell to 5 mm in length, wider than long, ellipsoidal to rectangular in outline;
pedicle valve convex posteriorly, flattened laterally and anteriorly. Ornamentation formed by
irregular radial, slightly marked capillae (6,5 to 8 per 1 mm); concentric strips of very thick
(14 to 16 per I mm), transparent elements of the internal structure of valves; spines on ventral
area almost perpendicular to cardinal margin. A distinct brachial ridge occurs inside brachial
valve. Median septum lacking.

Material. - Seven complete and sixty fragmentary specimens embedded in rock.
Dimensions (in mm):

ZPAL Bp Lvv W T Ne/l Nb /!
XXIII

278a-2 2'4 3-4 8 16
277c 2·9 3'7 (0'9 ) 8 16
278a-1 3·4 4·2 (1'0) 6'5-7 16
277 a 4·2 6·8 8 16

- - - - -_ .

Description. - Shell small (to 5 mm in length), concavo-convex, ellipsoidal to rectangular
in outline, wider than long ; cardinal margin long, ears short; lateral margins nearly straight,
anteriorly curving and gradually turning into an arcuate anterior margin.

Pedicle valve convex posteriorly and slightly flattened laterally and anteriorly; a wide,
gentle depression (a slight sulcus) occurs sometimes in the anterior part of valve.

Brachial valve concave, in posterolateral parts, i. e. near ears, flattened.
A short median septum occurs inside pedicle valve .
Short anderidia and long accessory septa are visible in brachial valve. Median septum

lacking. A Iow, median elevation, slightly resembling a septum (pI. 2: 8), occurs in one specimen
in a depression between accessory septa. An alveolus is present at the base of cardinal process.
An ellipsoidal brachial ridge is strongly developed (pI. 3: 9).

Both valves are ornamented by fine capillae, their number increasing by bifurcation or
insertion. Capillae rounded, low, not very distinct, irregular, disappearing in posterolateral
parts of valves. On ventral area, spines are almost perpendicular to cardinal margin and only
very rarely slightly slanting medially or laterally.

As shown by the present writer's studies, characteristic concentric strips, whose presence
is a diagnostic character for the genus, are not related with the ornamentation but with an
inner structure of valves. These strips are formed as a result of a varying reflection of light
from strongly concentrically wrinkled layers of calcite underlying an outer, relatively smooth
surface of valves (pl. 2: 10). For this reason, they are very distinct in specimens whose valves
are transparent or exfoliated and weathered (pI. 2: 5, 9 b; pl, 3: 8) and only poorly visible
on well-preserved valves coated with ammonium chloride (pI. 2: 6-7, 9a).

Intraspecific variability. - The convexity of pedicle valve is the most variable character
of C. cracoviensis sp. nov., which depends, to a considerable extent, on the ontogenetic age.
In young individuals, pedicle valve is relatively very convex. With the growth, the younger
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parts of valve become flatter and flatter. A wide , median depression (a very gentle sulcus)
may be formed in th e anterior part of valve in adult individuals.

R emarks. - In having very distinct, characteristic, concentric strips, slightly outlined radial
capillae , and no median septum in brachial valve the specimens under study decidedly differ
from most other representatives of th e family Chonetidae. C. cracoviensis sp. novo is most
closely related to C. menneri (LJASCHENKO) from the upper part of the Lower Frasnian of
North Timan and the Volga- Ural regi on , the USSR (LJASCHENKO 1973 : 29-31, pI. 5: 1-5).
The two forms display th e same type of ornamentation and internal st ructure of shell . The
specimens under study ar e, however, so mewhat larger, more rectangular in outline, with a finer
co station and spines, which are not oblique but nearly perpendicular to cardinal margin, and,
finally , sometimes having a sha llo w sulcus on pedicle valve. In the size of its shell and: lack
of median septum on brachial val ve, C. cracoviensis sp. novo is simil ar to Pliocochonetes nanus
(VERN.) (SOKOLSKAYA 1950: 69-73, pI. 10: 1-12, text-fig. 22) from the Upper Devonian of the
Russian Platform. The shells of P. nanus a re, however , more elongate, less rectangular and
rather semicircul ar in outline, whil e its rad ial orn amenta tion, quite different in type, is composed
of very distinct, regular and high capillae.

Occurrence - Corbicularia cracoviensis sp. nov o occurs in light- and dark-gray
biopelsparites in th e tip west of a quarry abo ve Rokiczany 0 61 ravine and in the upper part
of Rokiczany D 61 ravine (Cy rtospir lfer bisellatus Zone ; th e conodont Lower asymmetricus
Zone).

Suborder Productidina WAAGEN, 1883
Superfarnily Productacea GRAY, 1840

Family Productellidae SCHUCHERT and LEVENE, 1929
Subfamily Productellinae SCHUCHERT and LEVENE, 1929

Genus Praewaagenoconclta SOKOLSKAYA, 1948
Praewaagenoconcha cf. speciosa (HALL, 1867)

(pI. 3: 3, 6)

cf. 1892. Productella speciosa H ALL : J. H ALL a nd J . M . C LARK E: pI. 17 : 25-26.
cf. 1961. Praewaagenoconcha speciosa (HALL) ; M. V. M ARTYNOVA : 9 1-92, pl, 6 : 1-3.

Material . - On e, a lmost complete pedicle val ve, embedded in rock and two impressions
of brachial valve , one of them very fragment ary.

Dimensions : Ped icle va lve (ZPA L Bp XXIII/30Ib): Lvv = 14·1 mm ; W = about 18·0 mm;
T = about 5·1 mm.

Description. - Shell medium-sized for th e genus, concavo-convex, tr ansversally elliptical
in outline, cardinal margin rectilinea r, markedly shorter than the largest width of the shell ;
anterolateral margin rounded.

Pedicle valve with it s umbonal part projecting more th an I mm above the cardinal margin.
Brachial valve equally concave to a depth of about 2·5 mm.

Interior not examined.
Pedicle valv e ornamented by irregular, concentric rugae and fine, pustulose spine ba ses;

spines thin , closely spaced according to a not very regular, hexagonal pattern.
Brachial val ve orna rnented by dense, concentric rugae and radially elongate pits ; thin

spines present.

Remarks. - The specimens und er study are similar in the size and development of their
ventral umbo to those of Productella speciosa HALL (HALL and CLARKE 1892, pl. 17: 25-26)
from Chemung Group, USA, from which th ey differ in a slightly more elliptical outline of
shell and more widely spaced spines on pedicle valve. They are also similar to those of Praewa
agenoconclia speciosa (H ALL) from th e Famennian of Kazakhstan , USSR (MARTYNOVA 1961:
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91-92, p. 6: 1-3), but, due to the fragmentary state of their preservation, it is impossible to
compare these forms accurately.

Occurrence. - Praewaagenoconcha speciosa (HALL) is kn own from th e Upper Devonian
of Chemung Group, USA , a nd from the Fam enni an of Kara-Tau and Kazakhstan , USSR,
where the y occur in the Sulcifero vye and Myeysterovskye bed s. The spec imen s under study,
similar to this specie s, occur in th e Uppermost Frasnian of trench Z-XVI and quarry Z-II
iLeiorhynchus laevis Zone, the lower part of the conodont triangularis Zone).

Genus Spinulicosta NALIVK IN, 1937
Spinulicosta aff. herminae (FRECH, 1891)

(p l, 3: 4-5, 7)

aff. 1891. Productella Herminae nov osp. ; F . FRECH: 677-678, pl. 47: 3, 5-5c, 6, IQ-II.
1903. Productella Herminae FRECH ; G . G VRICH : 135, (part s).

Material. - 20 pedicle and 2 brachial valves, along with more than 40 fragments and
impressions.

Dimensions (in mm) :

Z PAL Bp
Lvv W TXX III

280c 11·2 15·0 (6'7)
282a 12'5 16'9 (7-2)

281e 14·3 18'7 (10'0)
2800 15'7 18·8 (9'2)

Description. - Shell medium-sized for the genus, concav o-convex, transversally elliptical
III outline ; cardinal margin long, stra ight; anterolatera l margins rounded ; ears small .

Pedicle valve strongly con vex, umbo distin ct , beak sma ll; a shallow sinusoidal depression
frequently occurring in the anter ior part of valve. Brachial valve semicircular in outline,
concave , with a strong, nearly geniculate bend in its anterior part.

Pedicle valve ornamented by concentric rugae, particularly distinct in its posterior part,
and radially elongate, pustulose spine bases. Distinct, irregularly distributed radial costae are
developed in the extension of spine bases from midl ength of valve . Brachial valve ornamented
by concentric rugae and radially elongate pit s.

Interior not examined.
Remarks. - Irregular but distinct , radial costae, occurring in the anterior part of pedicle

valve, are visible in original illu stration s of the species Productella Herminae FRECH (1891,
pI. 47: 3, 5b, 11 a). Such an ornamentation, char acteristic of the genus Spinulicosta NALIVKIN,

does not occur in the representatives of the genus Productella HALL (MUIR-WOOD and COOPER
1960: 147, 154). On the basis of this character, FRECH'S species has been assigned , in the present
paper, to the genus Spinulicosta.

Productella Herminae FRECH was described by G ORICH (1903: 135) from the Upper
Devonian outcrops in Rokiczany 061 ravine and Zbik ravine. As shown, however, by the
present studies, the specimens from Rokiczany 0 61 ravine belong to S. aff. herminae, while
those from the Lower Fam ennian of Zbik ravine, morphologically related to the Lo wer Frasnian
specimens, but con siderab ly larger and mo re elongate, undoubtedly represent another species.

The specimens from Rokiczany D 61 ravine are externally very similar to those of Productella
Herminae from the Frasnian (Iberger Kalk) of East ern Alps (FRECH 1891). The shells of the
two forms are identical in size, ornamentation , and the degree of convexity of their valves.
Particularly characteristic of the two forms are irregular, radi al costae occurring in the anterior
part of their pedicle valve. The specimens under study differ from those from Iberger Kalk
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in considerably shorter and wider ears and a wider shell. The specimens from the Lower
Frasnian of Rokiczany 061 ra vine seem to belong to a new species clo sely related to Spinuli
costa herminae. The poor state of preser vati on of these specimens and the impossibility of
comparing their int ernal st ruct ure preclude an accurate specific identification of the forms from
Debnik,

Occurrence. - The species Spinulicosta herminae FRECI-I is understood fairl y broadly and ,
consequently, it ha s a relatively ext ensive stra t igra phic range. It has been recorded from the
Lower Frasnian of Ea stern Alps, as well as from th e Famennian of the USSR (Yelets horizon)
and Pol and . The specimens under study, closely related with S. herminae, come from the upper
part of Rokiczany D 61 ravine (Calvinaria cracoviens is Zone ; the conodont Middle and Upper
asymmetricus Zones).

Subfamily Chonopectinae MUIR-WOOD and COOPER , 1960
G enus Clionetipustula PAECK ELMANN, 1931
Chonetipustula cf. petini (N ALlVKIN, 1930)

(pl , 3 : 1- 2)

cf. 1930b. Productus petini n. sp. ; D. V. N ALI VKI N : 71-72, pI. 6 : 3-4.
cf. 1952. Chonetipustula petini NALl VKI N ; T . G . SA RYCH EVA and SO KOLSKAY A : 83-84, pl. 13 : 79.
cf. 1959. Chonetipustula petini N ALl VK IN ; A. I. LJASC HE N KO : 169, pi. 47: 1- 3; pl , 55: I b ; pl. 56: 2.

Material. - One incomplete shell, five fra gmentary pedicle, and one brachial valve.
Description. - Shell small to medium-sized for the genus, concavo-convex, transversally

elliptical in outline, wider th an long ; cardinal margin straight, long, equalling the largest
width of shell ; anterolateral margins rounded.

Pedicle valve with an umbo truncated by a cicatrix ; interareas narrow , with almost parallel
margins; delthyrium covered by a tri angular, slightly convex pseudod eltidium.

Brachial valve with interareas lower th an in pedicle valve , notothyrium completely covered
by a four-lobed cardinal process (pl. 3: I d) ; median septum low and short.

Both valves ornam ented by irregul a r, concentr ic rugae ; widely spa ced and irregularly
distributed spines occur on pedicle va lve and pit s - on brachi al val ve; several spines are al so
visible on the posterior margin of vent ral a rea .

. Remarks. - According to M UIR-WOOD and COOPER (1960: 159), th e occurrence of the
genus Chonetipustula PAECK ELMANN is limited to th e Lower Carboniferou s only. However,
some forms very simil ar morph olo gically were a lso described from th e Upper Devonian of
the USSR (NALIVKIN 1947 ; SARYCH EVA and SOKOLSKAYA 1952 ; LJ Asc}-[ENKO 1955, 1973) and
Australia (VEEVERS 1959). Thus, th e st rat igraphic range of the genus Chonetipustula should
be revi sed on the basis of detailed comparative stud ies of the Lower Carbonifer ous a nd Upper
Devonian form s.

The specimens de scribed are ver y simila r in ornamentatio n and shape of shell to Choneti
pustula petini (NALIVKIN) from Semilukskiye Beds (Middle Frasnian) of the Central Devonian
Field and central areas of the Russian Platform (NALlVKIN 1930b; LJASCHENKO 1959), from
which they differ in smaller shells only. The fractionation of the material has precluded
a more detailed identification.

Occurrence. - The species Cli. petini (NALlYKIN) is known from Semilukskiye Beds (Middle
Frasnian) of the Central D evoni an Field and central areas of the Russian Platfom, USSR.
The specimens described occur in dark-gray, marly biopelmicrites of the upper part of Roki
czany 0 61 ravine tCalvinaria cracoviensis Zone ; the conodont Middle and Upper asymnietricus
Zones).
3 - P al aeon tol ogia Polonica No . 39
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Family Lcioproductidae MUIR-WOOD, 1960
Subfamily Devonoproductinae MUIR-WOOD and COOPER, 1960

Genus Devonoproductus STAIN BROOK . 1943
Devonoproductus sp.

(pI. 4 : 9- 10)

M aterial. - Seven, stro ngly fragmentary specimens.
Description. - Shell medium- sized for the genus, concavo-convex, wider than long , sub

rectangular in outline; cardinal margin long, equa lling the largest width of shell. A median
septum and distinct lateral ridges occur inside the brachial valve; other internal details are
unkn own.

Pedicle valve low, with line, low. nodul ar , rad ial cap illae and irregularly distr ibut ed spine
bases, forming its orna mentation characteristic of th is genus. Brachia l valve, anterio rly slightly
geniculate, is ornamented by narrow, protruding growt h layers, whose orna mentation is formed
in turn by radial capillae.

Occurrence. - The specimens of Devonoproductus sp. come from spotty intras parites of
trench Z-VII (Calvinaria albertensis Zone; the conodont gigas Zone).

Ord er Pcntamcrida SCHUCHERT and COOPER, 1931
Suborder Pentameridina SCHUCHERT and COOPER, 1931

Superfa mily Pentameracca M"COY, 1844
Family Pentameridae M'Cov, 1844

Subfamily Gypidulinae SCHUCHERT and LEVENE, 1929
Genus Gypidula HALL, 1867

Gypidu la sp.
(pl , 8 : 8-9)

Materia l. - Fo ur fragmenta ry pedicle valves.
Descrip tion . - Shell medium-sized for the genus, to 18 mm in length. Pedicle valve strongly

convex, regularly bent , with a robust umbonal par t ; beak stro ngly incurved.
Ornamentation : umbonal part smoot h; fold appea rs at one-third of the length of valve

from beak ; 3 to 4 distinct costae visible on fold, which is sometimes divided by a deep median
groove . Costae arc visible on lateral par ts of valves only in the anter ior part.

Dental plates, supported by a high median septum, occur inside the pedicle valve.
Rem ark s. - The specimens under study display a considera ble similarity to Ivdelina kres

tovnicovi ANDRONOV from the Frasnian of the environs of the Sosva River (Ural, USSR)
(ANDRONOV 1961). In their externa l appearance and orna mentation, they are also similar to
some form s from the Devonian of Bergisch, W. Germany, in par ticular to Gyp idula ( Lvdelina)
rectangularis quadruplicata (TORLEY) from the Uppermost Givetia n and Gypidula ( I vdelina)
m on tana injlata l ux from the Co uvinian (lux 1969).

Occurrence. - The specimens descr ibed come from dark-gray, marly biopelmicrites of the
upp er par t of Rokiczany 0 61 ravine (Calvlnaria cra coviensis Zone ; the conodo nt Middle and
Upper asymmetricus Zones).

Order Rhynchonellida KUHN, 1949
Superfamily Rhynchonellacea GRAY, 1848

Family Uncinulidac RZHONSNITSKAYA , 1956
Subfamily H ypothyridininae RZHONSNITSKAYA , 1956

Genus Hypothyridina BUCKMA N, 1906
Hypothyridina ascendoides NALlVKIN, 1951

(pI. 4 : 1-2, 8 ; fig. 11A)

1896. Rliynchonella cuboides Sow. va r. minor; G . G ORICH : 287-288 [nomen nudum} ,

1903. Rhynchonella cuboides Sow . var . minor; G . G ORICIl: 148 (nomen nudum ) ,
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1951. Hypothyr idina ( ?) ascendoidcs sp, n. : D. V. NALlVK IN: 11-1 2, pI. I : 10.
1971. Hyp othyridina nana N ALlvKtN; G . BIERNAT: 143-144, pI. 2 : 1- 3 : pI. 3 : I : text-fig. 3.

Material. - 4 co mplete and one dam aged shell.
Dimen sion s (in mm):

---- - - - --- - - - - - -- - - - - - - - - - _. - - --- - - _ .
Z PAL Bp

XXIII Lvv Ld v w T Sha Aa Nr/su Nr/fo

190d N 6·9 8·9 6' 2
190 b 7·5 7·2 9·9 6·2 (131) 4 5

190 a (8'8) 8·4 9·9 7·5 6 7

190 e 9·0 8·6 10·7 7·6 113 132 (4) (5)
---- --- ---- - --- - - - - - - - - - -

Description. - Shell small for th e genus. dorsibico nve x, sq ua re to pentagonal in outl ine,
slightly wider tha n lon g ; ca rd ina l margin sho rt, slight ly curved: a nter ior co mmissure uniplicat e ;
ton gue lon g, its a nterio r ma rgin nearly stra ight.

Ped icle va lve moderat ely con vex ; beak erect.
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Fig. 11
Transver se seria l sections. A - Hypothyridina ascendoides N ALlVKI N. Rokicza ny 06/ rav ine; Cal vinaria cracoviensis
Zone. B- C - brach ial (B) and pedicle (C) va lve sec tion s of th e Parapugnax schucherti (STA INIIROOK). Rokiczany 06/
ravine; Calvinaria cracoviensis Zone. 0 - Parapugnax sp. Rokicza ny 0 6/ ravine ; Calvinaria cracoviensis Zone. Numbers

refer to dista nce in mm fro m ventra l (A , C, D) or dor sa l (B) apex

JO
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Brachial valve more convex in umbo nal part , fold wide. with 5 to 7 costae .
In its posterior half shell smooth, in anterior covered with distinct, round ed costae ; in

the anterior part of tongue costae display longitudinal median grooves (probably resulting
from exfoliation); marginal spines present. Very regular, fine, concentric growth lines cover
the entire surface of shell.

Very distinct, th in dental plates occur in pedicle valve (fig. I I A). Median septum in brachial
valve lacking ; hinge plates long, bent dorsally, probably connected with a poorly visible cardi
nal process.

Remark s. - In their shape, orna menta tion, and internal structure, the specimens described
correspond accurately to those of H. ascendoides, described by NALlVKIN (1951) from the koltu
bansk limestones of Mugojary, USSR. They also display a certain similarity to H. cuboides
var. nana NALl VKIN from the Fra snian of Ural (NALlV KIN 1951 : 11 , pl , 3: 6). The shells of
H . nana differ , however, to a considerable extent in their orna menta tion in the form of costae
covering nearly the whole shell and not the marginal part s only.

The specimens from Debnik differ from H. coronula DREvERMAN, described from the
Frasnian of Langenaubach , W. German y (DREVERMAN 190I: 156-157, pI. 15: 12-13) primarily
in smaller shells and a lower number of costae on fold and sulcus.

Occurrence. - H . ascendoides was described from the Koltubansk limestones of Mugojary
(eastern slopes of the Bashkirian part of Ural, USSR ) (NALlVKIN 1951). Similar specimens
were described from the Kadzielnia limestones of the Holy Cro ss Mountains, Poland as
H. nana NALlVKIN (BIERNAT 1971 : 143-144, pI. 2 : 1- 3, pI. 3 : I ).

At Debnik, specimens of th is species occur only in dark-gray, marl y biopelmicrites of the
upper par t of Rokiczany D 61 ravine (Calvinaria cracoviensis Zone ; the conodont Middle and
Upper asyn unetricus Zones). Rhyn chonella cuboides Sow. var. min or G UR. (= nom en nudum)
was described from the same outcrop by G URICH ( 1903 : 148).

Hyp othyr idina sp.
(pl. 4 ; 6)

Materia l. - One fragmentary shell.
Description. - Shell medium-sized for the genus, dorsibiconvex, high; sulcus and fold

wide; except for umb onal part , the entire shell costate ; costae distinct , rounded , in the anterior
part somewhat angular.

Dental plate s occurring in pedicle valve; other details of interior not examined.
R emarks. - Th e specimen described displays a considerable similarity to tho se of H . pro

cuboides (KAYSER) from the Middl e Devonian of Eifel, Germany (K AYSER 1871: 513-514,
pi 9 : 3) and of H. emmonsi (HALL and WHITFI ELO) fro m the Lower Frasnian of Iowa, USA
(STAINBROOK 1945: 42- 43, pI. 4 : 10-14).

Occurrence. - Thi s specimen comes from dark-gray, marly biopelmicrit es of the upper
part of Rokiczany DOl ravine (Ca lvinaria cracoviensis Zone ; the conodo nt Middle and Upper
asyn imetricus Zones).

Family Pugnacidae RZHONSNITSKAYA, 1959
Genus Parapugnax SCHMIDT, 1964

Parapugnax schucherti (STAINBROOK, 1945)
(pl. 4 : 4- 5, 7; fig. 11 B-C)

1945. Pttgnoides scltucherti STA INBROOK, n. sp. : M. STAI N II ROOK ; 43, pI. 4 : 15-1 9 ; fig. 2 : 13.

M aterial. - One almost complete shell and 10 fragment s of shells and valves.
Dimensions (in mm): Lvv = 15·5 ; Ldv = 14·6 ; W = 18·1 ; T = 14·8.
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Description. - Shell medium-sized for the genus, dor sibicon vex, wide r than long, trans
versally elliptical in outline ; cardinal margin curved, lateral margins rounded , anter ior margin
truncate, anterior commi ssure uniplicat e ; tongue long, fold low and sho rt.

Pedicle valve sha llow, sulcus wide, deep, gently co ncave . Brachial valve deep, with lat eral
parts strongly extended ventrally.

Ant erol ateral parts of shell costat e: 3 to 4 costat e on sulcus, 4 to 5 on fold , and 3 to 5 on
lateral parts. Costae rounded, in the middl e of shell high , on lat eral pa rts wide. A micro
-orna menta tion, consisting of regular, concentric gro wth lines and indistinct radial st riae is
visible on the surface of well-preserved speci mens.

Brown, radi alIy elongate spo ts cove ring the shell in both the costate and smoo th pa rts
are visible in some specimens, forming a charac ter ist ic, radial pa tte rn , probably co rrespo nding
with the origina l coloratio n of shell.

Distinct dent al plat es (fig. 11 C) occurs inside th e pedicle valve, and a low, median ridge
inside the brach ial valve; hinge plates long, flat (fig. II B).

R em arks. - Specimens fro m Debnik are identica l in externa l morph ology and intern al
structure with th ose of Pugnoides sch ucher ti from I ndependence Shell ( Iowa, USA, the lower
most Upper Devonian ) (STAI NBROOK 1945). Th ey are a lso exte rna lly similar to Parapugnax sp.
from the Frasnian 'l. of Morocco (DROT 1971 ), differin g only in a slightly sma ller number of
costae on sulcus and fold .

Th e specimens under st udy are a lso similar to Pugnax cf. pugn us (MARTIN) from the Frasnian
of Western Austra lia (VEEVERS 1959) in the size, propor tions and interna l struct ure of shell,
differing from it in a less curved ca rdina l margin , slightly sma ller number of costae on sulcus
and fold , and the presence of distinct costae on lateral part s of shell.

Occurrence. - Parapugnax schucherti is known from th e Lower Frasnian of Iowa (Inde
pendence Shell); in Poland, it has been known so far only fro m Deb nik, where it occurs in the
up per part of Rokiczan y 0 61 ravine (Ca lvinaria cracovie nsis Zone ; the conodo nt Middl e and
Upp er asymmetricus Zo nes).

Parap ugnax sp.
(p l. 4 : J; fig . l l D )

Material . - 5 compl ete or slightly damaged shells.
Dim ension s (in mm) :

- -- --- -_. - - - ---------- - ---- - - ----

Z PA L Bp
XX III Lvv Ld v W T Sha Aa Nr/su Nr/fo

- - - - - - - ---. - - ---

188a 9·2 8'6 11·3 8·6 J
188 d 9·7 9·0 12·2 9· \ 117 121 3 4
188c 11·0 10 '5 13'7 10·6 110 120 4 5
188 b 11 ·5 10 -4 13·0 ( 10'0) 113 (121) 5 (6)- _ ._ ._ - - - - ---- - - ------ - - --- ------ -

Description. - Shell sma ll for the genus, dorsibiconvex, wide r than long, heart-shaped in
outline ; cardinal margin curved, lateral margins roun ded, anterior ma rgin tru ncate , anterior
commissure un iplicate ; tongue long, fo ld low.

Pedicle valve sha llow, sulcus wide, deep, beak projectin g, suberect to erect.
Brach ial valve swollen in the anterior part ; fold low, developed only in the anterio r part

of valve.
Anterol ateral parts of shell cos ta te : 3 to 5 costae on sulcus, 4 to 5 on fold , 3 to 6 on late ral

parts ; costae high , rounded.
Lon g, th in dental plates occur in pedicle valve and long, fl at hinge plates (fig, 11 D) in

the brachial one.
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Remark s. - The specimens described ar e marked by a n internal st ructure characteristic of
the genus Parapugnax and small dimensions of the ir shells. In thi s respect, they st rongly resemble
specimens of Pugnax kayseri RIGAUX from the Koltuban sk limestones (Frasnian) of Ural,
USS R (NALlVKIN, 1951: 16, pl . 2: 9-10), from which they differ, however, in the ornamen
tation of the la teral parts of val ves, o n which 3 to 6 costae occur, while the specimens from
Ural have on ly two , thicker costae.

Specimens from Debnik differ from typic al specimens of P. kayseri from the Frasnian of
Belgium (R IGAUX 1908: 24, pl . I: 12) primarily in a larger number of costae on lat eral parts
of valves, on sulcus and fold , as well as in a differ ent outline of shell. The specimens from
Debnik probably represent a new species, but a new taxon ca nnot be erec ted due to the
fragmentary character of the collection.

Occurrence . - The specimens of P. sp. were co llected from gray, marly b iopelmicrites
in the upper part of Rokiczany Dol ravi ne (Calvinaria cracoviensis Zone ; th e conodont Middle
and Upper asymmetricus Zones).

Family Camarotoechiidae SCHUCHERT and LEVENE, 1929
Subfamily Camarotoechiinae SCHUCHERT and LEVENE, 1929

Genus Calvinaria STAINBROOK, 1945

Remark s. - Representat ives of this gen us are among the most characteristic fossi ls that
occur in the Frasnian deposits of the environs of Debnik. Numerous representatives of C. era
coviensis (GVRICH), an index species of the horizon, which occurs there, and much rarer ones
of C. variabilis athabascensis (KI NDLE) occur in th e Lower Frasnian beds outcropping in R oki
czany D ol ravine, while its overlaying bed s contain numerous representatives of C. albertensis
albert ensis (WARREN), wh ich at the end of its existence dwa rfed and produced a local, short
-lived variety called C. albert ensis min or subsp. novoThe two subspecies are index fossils charac
teristic of the middle part of the Frasnian which outcrops in the environs of Zbik ravine and
on Zarnowka hill.

Two of these four forms, that is, C. cracoviensis and C. albertensis minor are probably local
variet ies. The remaining two subspecies, that is, C. variabilis athabascensis a nd C. albertensis
albertensis, which are forms very characteri stic of the Frasnian of Canada, are indicative of
a very clo se faun al relat ionship between th e Po lish and Canadian Frasnian basins.

Calvinaria cracoviensis (G VRICH, 1903)
(pI. 5 : 1-5 ; fig. I2A, B)

1903. Leiorhynchu s Cracoviensis GOR,; G, GORICH : 149-150, pl . 2 : 14, fig, 3.
Neotype : ZPAL Bp XXIII /181b, illustrated in pl. 5 : 4,

Material. - 11 complete shells a nd 80 fra gmentary shell s and valves.
Dimensions (in mm ) :

~--~-----

Z PAL Bp
Lvv Ldv W T Sha AaXXIII

- ---
175e 18·4 19'1 (28'0) 17-6 125° (129°)
181e 19'3 20' 1 24·7 18·9 118° 132°
181a 20' 1 20'1 26·2 15'7 122° 135°
181e 21'4 21·4 28·3 19'2 115° 129°
181 b 22-8 22-8 30' 1 18'5 107° 126°
181d (23'0) (23-6) 0 0'0) 19'4 119° 134°

- - - ----

Gu rich 's illus-
tration 20·0 18'7 26'5 16'7 (122°) (128°)
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Description. - She ll medi um-s ized for the ge nus, dorsibiconvex, t ran sversall y elliptical in
o utline, very th ick ; cardinal ma rgin nearly stra ight but fairl y short, la teral mar gin s ro unded ;
a nterio r margin truncat e, a nte rior comm issure unipl ica te .

Ped icle val ve fai rly sha llow , with a lon g ton gu e ; beak small, incurved ; la ter al parts of
va lve flatten ed .

Brachial va lve deeper and us ua lly so mew ha t lon ger than pedi cle va lve, th e deepest hal fway
th e length ; umbon al pa rt stro ng ly co nvex.

O rn amentation co ns isti ng of fairl y strongly marked costae o n fo ld a nd sulcus, whose
number increases by bifurcation (in la rge specime ns, the number of costae nea r th e a nter ior
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Tran sverse seria l sectio n. A-B - Sections o f shell (A) and ped icle val ve (B) of Calvinaria cracoviensis (GURICH). Ro ki
czany D 61 ravine ; Calvinaria cracovicnsis Zon e. C - Sections o f ped icle va lve of Calvinaria variabilis athabascensis
(KINDLE). Roki cza ny D61 ravine ; Calvinaria crucovicnsis Zo ne . N umbers refer to d istance in m m from vent ra l apex

ma rgin a mo u nts o n the ave rage to 5 to 6). Similar costae occur on lat eral pa rt s of va lves.
Costae a re mostly gent ly rounded , a lthough in some specimens th ey may be sharper (pl, 5 : 5).
They a ppear in umbonal reg ions o r at a certa in di stan ce from bea ks.

Very short dental pla tes (fig . 12A, B), which tend to fuse to each o ther , occur in ped icle
va lve .

V-shap ed , narrow hin ge pla tes, supported by a high , thin a nd lon g medium sept um, a rc
visible in brachial va lve (fig. 12 A).

R emark s. - C. cracov iensis is slight ly sim ila r in o rname nta t io n to C. variab ilis insculp ta
(M cLAR EN) a nd C. variabilis jobens is McLAREN from th e lower part of th e Fras nian of West
Canada (Mc LAREN 1962). The she lls of C. variabilis insculpta arc sma ller, q uite d ifferently
sha ped a nd ha ve a very lon g ton gue. T hose of C. variabi lis jobens is a re a lso sma ller, more
flatten ed a nd with a more d ist inctl y marked orname nta tio n.

The specime ns descr ibed a re very simila r exte rnally to Liorliyn chus m egistianus ( LE HON)
from the Fra sni an of West Bashkiria (M IKRYUKOV 1955 : 232 , pI. 3: 9) . T he d ifferen ces bet ween
the m arc rather sma ll, th e Poli sh speci mens being larger, wider a nd with a more co nvex dorsal
umbo. Terebratula (A trypa d'ORB.) niegist iana LE HON from the Frasnian of Belgium (LE HON
1870: 496-497, pI. 11 : 7- 8) d iffer s from the spec ime ns und er study in havin g a less developed
pedicle va lve ornamentation a nd a fla tt er she ll.
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Specimen s of Caniarotoechia cracoviens is (G URICIl) fr om th e Caniarotoe chia turanica Zone
of Turkestan , USS R (N ALl VKI N 1930a: 56-57, p I. 3 : 9, 15) are ce rta inly not o f this species .
They arc sma ller a nd have a di fferen t o rna me ntation. In ad dit ion , th e acco mpanying fauna
(incl ud ing Productus prac longus va r. sintplicior W HI DB.. Sp irifer ( Cy rtosp irijer) Verneuili
MURCH., A tliyris angelica HALL, Camarotoechia turanica ROM . is indicative of the upper part
o f Fame nnia n (NALlV KIN 1930a: 170) and , con seq ue ntly, t he form fr om Turkestan seems to
belon g to quite a different species .

Occurrence. - C . cra coviensis G UIUCH ha s hi the rto been kn own o nly from Debnik, where
it oc curs in th ick-bedded , da rk -gray, ma rly bi o pelm icriies in th e upper part of Rokiczany
D61 ra vin e, for which it is a n index species tCat vinaria cra coviensis Zone ; th e conodont Middle
a nd Upper asymnictricus Z on es).

Calvinar ia variabi lis athabascensis (KINDLE, 1924)
(p l, 6 : 1-3 ; fig. 12 C )

1956. Nudirostra athabascensis K INDLE ; P. S . WARR EN and C. R . STELCK : pl, 14: 20-25 .
1962. Calvinaria variabilis athabascensis ( K IND LE) ; D . J . MCL.~R EN : 39- 43, pI. 4 : 3-8 ; pI. 5 : 1- 3; fig. 9.
1962. Calvinaria variabilis athabascensis ( K IND LE) ; D . J. M cLAREN et al. : pI. 11: 4-10.

Materia/. - 9 complete or sligh tly damaged and 13 fragmentary she lls .
Dimen sion s (in mm) :

---~--~----- -

ZPAL Bp
Lvv Ldv W T Sha AaXX III

182e 9·0 8·2 10·0 4·8 94° 106°
183k 12'3 11 ·2 15·1 7·7 116° 1270

182e 12·9 11 ·7 17·0 8·7 11 20 135°
183j 15·2 15·2 21·9 13·0 108° 137°
182d 20'0 20·0 (34-4) 22·5 129° (144°)
182 b 20·9 20'9 29·5 17·3 144° 138°
182a (26'3) (26'3) 4 1-4 28'0 119° 139°

- - -- -------~------

Description. - Sh ell me d ium-sized for the ge nus, do rsibiconvex, transversally elliptical to
pentagon al in o utline; card ina l margin subrectilinear; lateral margins ro unde d , a nter io r margin
truncate, a nte rio r co mm issure uniplicate. Fold and su lcus wit h seve ra l di stinct , frequently
bifurcat ing co stae.

Pedi cle va lve with a lon g ton gu e ; beak small, co nvex, erec t to incurved.
Brachial va lve deep, V-sh aped in tran sver se sec tio n, with a strong ly convex umbonal part.
Ornamentation di st inct o n ly on the bottom of suleus a nd on fold. Lateral parts of valves

a nd umbonal parts and slo pes of sulc us a lmost co mplete ly smooth . Slightly marked radial
costae a re visible o n la ter al parts o f va lves in so me spec ime ns.

Dental plates occu r in ped icle val ve (fig . 12 C) a nd hi nge plates, suppor ted by a high and
thin med ian sep tum in brach ia l va lve .

Remarks . - Th e specime ns de scribed a re ex te rnally identical with C. variabilis athabascensis
from the lower part o f th e F rasnia n o f Western 'Ca nada (M c LAREN 1962: 39-43, pI. 4: 3- 8,
pl. 5: 1- 3).

O ccurr ence. - This subspecies occurs in the upper F lume o r M ali gne Formations and in
the b as al beds of th e Perdri x Formatio n of the Rocky M ountai ns, Alta , Canad a ; in the Fair
holmc g ro up, Briti sh Columb ia; in the basal bed o f th e Escarpment member of the Hay River
sect ion; in th e Cook ing La ke or Duvern ay F orma tion s, Cen tral Alberta (McLAR EN 1962).

In Pol and , it is known o nly fro m D eb nik , where it occurs in the upper part of Rokiczany
Dol ravine tCalvinarla craco viensis Zone ; the co nodon t Middle and Upper asymmetricus Zones).
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Calvinaria albertensis (WARREN, 1928)
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Remarks. - This species is represented at Debnik by two subspecies directly following each
other in time and belonging to one and the same phylogenetic line. C. albertensis albertensis
(WARREN), whose shells reach 18 mm in length, is the older of the two subspecies. C. alberten
sis minor subsp. nov., externally and internally identical with C. albertensis albertensis, but
considerably smaller, occurs a few meters higher-up in the profile (trench Z-IV). Its shells
are only 8-10 mm long, with a simultaneous high index of convexity, which indicates that
they certainly represent an adult stage (fig. 14).

C. albertensis minor subsp. nov., which may be called a miniature of C. albertensis alber
tensis, occurs together with Iowatrypa markovskii and Biernatella polonica, also marked by small
dimensions of their shells. The dwarfing of C. albertensis minor was probably connected with
a change in environmental conditions, expressed by lithological differences between the beds
containing C. albertensis albertensis (trenches Z-V and Z-VIII) and those containing C. alber
tensis minor (trench Z-IV).

Calvinaria albertensis a/bertensis (WARREN, 1928)
(pI. 6: 4-5; figs. I3A, B, 14)

1954. Nudirostra albertensis (WARREN); D. J . McLAREN: 179, pl , 1: 14-18.
1956. Calvinaria albertensis albertensis (WARREN); P. S. WARREN and C. R. STELCK: pl. 17 : 26-34 (11011 pl. 18 : 26-29).
1962. Calvinaria albertensis albertensis (WARREN); D. J. McLAREN: 26-30, pl, 1: 1-11; fig. 6B-C.
cf. 1971. Calvinaria cf. albertensis albertensis (WARREN) ; G. BIERNAT: 146, pI. 3: 2-4.

Material. - 25 complete or slightly damaged shells and 31 fragments of shells and single
valves.

Dimensions (in mm):
- ---~~~-

ZPAL Bp
Lvv Ldv W T Sha AaXX111

14g 11 ·9 16·3 7-6
14h IN 12·5 17·1 8·0 1250 126°
14b 14-4 13'9 18'7 10·2 (l06°) (118°)
14c 16·0 15'2 20·0 10·4 1340 141 0

14f 16·2 15·6 20·9 12'7 1350 1340

14e 16·2 14·9 20·6 13-9 1240 137"
14d 18·6 17·5 21 ·9 13 ·8 1270 133°

----~~--~---_._----~~--~~-

Description. - Shell medium-sized for the genus; biconvex to dorsibiconvex, transversally
elliptical in outline; cardinal margin nearly straight, apical angle between 1260 and 1410 in
adult individuals ; lateral margins rounded , anterior margin truncate, anterior commissure
sulciplicate.

Pedicle valve strongly curved , with a fairly long tongue. Sulcus with a single, rather slightly
marked costa; in the umbonal part, sulcus is only slightly marked or lacking at all; it becomes
distinct at midvalve. Lateral parts of valve somewhat flattened. Beak small, erect to incurved.

Brachial valve deepest in its anterior half; fold with two distinct, rounded costae, forms
halfway the length of valve.

Ornamentation: except for fold and sulcus the shell is smooth.
Very short dental plates (fig. 13A) occur in pedicle valve. V-shaped hinge plates, supported

by a thin , high and long median septum are visible in brachial valve (fig. 13A, B).
Remarks. - The specimens described display a close similarity to C. albertensis alberten

sis (WARREN) from the middle part of the Frasnian of Canada (McLAREN 1962: 26-30, pI. 1:
1-11), from which they slightly differ phenotypically in being usually somewhat larger (on the
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average not more than by about 2 to 3 mm) and ha ving a not so strongly developed fold on
the bott om of the sulcus of pedicle valve.

The specimens from Debnik are simila r, in the size and sha pe of shell, and character of
ornamentation, to C. cf. albertensis albertensis from th e Frasnian of Kadzielnia , Holy Cross
M ts. , Poland ( BIER NAT 1971: 146, pI. 3: 2-4), from which they differ, however , in a deeper
pedicle valve, less convex umbo of brachial val ve, mor e distinct sulcus and fold , and, finally,
a somewhat la rger shoulder an gle.

Occurrence. - C. albertensis albertensis is extensively di stributed in th e middle part of the
Frasnian of Western Canada (M cLAREN 1962 : 30) . In Poland , a re lated form was described
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Fig. 13
Transverse seria l sections. A - B - Section s of shell (A) and brac hial valve (B) of Calvinaria albcrtensis albertensis.
Trench Z-Y; Calvinaria albertensis Zone. C-D - Section s of two shells of Calvinaria albertensis minor subsp. n. Trench

Z-IY ; Calvinaria albertensis Zone . Numbers refer to distanc e in mm from ventra l ap ex

from the Kadzielnia lime stones in Kielce , Holy Cross Mts (BIERNAT 1971 : 146). At Debnik ,
this su bspecies is mo st abundant in gray, spo tty, ma rly, thin-bedded biopelintrasparites (Z- V
and Z- VlI trenches), occurring in the bed s, of which , together with C. albertensis minor su bsp.
nov., it is an index form (Calvinaria albertensis Z on e ; the conodont gigas Zone). North of
Debnik, this form occurs locally in the biopelintrasparites of tar-I trench (the lowermost
part of C. albertensis Zone; probably the conod ont Ancyrognathus triangularis Zone).
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Calvinaria albertensis minor subsp. novo
(p I. 7 : 1-3 ; figs 13 C-D, 14)

Holotype: ZPAL Bp XX l ll /28b; illustra ted in pl. 7 : 2.
Type horizon: Calvinaria albertcnsis Zone ; the conodon t gigas Zone, Upper Devon ian, F ra snian .
Type locality : Debnik , trench Z-IV.
Derivation of the name: minor - smaller, a subs pecies or d imini shed di mensions.

43

Diagnosis. - Shell exte rnally a nd intern ally identica l with th at of C. albertensis a!bertensis
(WARREN), but con siderable sma ller (on th e average by 8 to 10 mm in length).

Materia!. - 27 complete and damaged shells a nd several fragmentary valves.
Dimensions (in mm):

ZP A L Bp
Lvv Ld v W T Sh a AaXXIII

._ ----- ._ - -
28c 5·9 5·5 6'9 2·9 118° 130°

1521 6·8 6·6 7-9 4·0 (126°)

28r 7-9 7-3 9·2 4 '4 ( 116°) 128°

152e 8·0 7·2 10 '0 5'0 118° (132°)
28 d 8'4 7-8 9·9 5·3 121° 129°
28a 9·0 7·3 11·2 6·0 122° 136°
28c 9·2 8·7 11·0 7'1 ( 130°) 132'
28b 9·6 9· 1 12·0 6·2 1260 1400

28g 11'2 10·6 14·3 6·9 1210 13 1°

Descript ion. - Shell sma ll for the genus, bicon vex, transversally elliptical in outline ;
cardinal margin nearl y stra ight; apica l angle between 1260 a nd 1400 in adult indi vidu als ; lateral
margins rounded , a nterior margin truncate , anterior commissure suIciplica te. Fold with two
fairly distinct , rounded costae, sulcus with a single costa, umbonal and lat eral parts of shell
quite smooth.
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Fig. 14

Diagram illu stra ting length (L) to thickness shell index (T/L) rat io in Calvinaria albertensis albertensis (WARREN) and

C. albertensis minor subsp. n.
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Pedi cle va lve as dee p as brachi al va lve , gently curved , with a medium-sized tongue. In the
umbon al region , sulcus slight ly mark ed or a bsent; it becomes distint a t mid length to one-th ird
of va lve (from umbo). Lat eral pa rts of va lve slightly flatt ened .

Brach ial va lve th e deepest a t mid va lve, ge nt ly curved . In th e umbonal pa rt , fold lacking ;
it sta rts fo rming dist inctl y a t midlength to one-third of va lve.

Ornamentati on : except for fold a nd sulcus, shell smooth .
Dental plat es occ ur in pedicl e va lve a nd V-sh aped hinge pla tes , supp orted by a thin , fairly

high a nd lon g medi an septum, in brach ial va lve (fig. 13 C, D). .
. Remarks. - The specimens under study display a close simila rity to the subspecies C. alber

tensis albert ensis (WARREN), whi ch occurs in th e stud ied pro file a few meters below th e bed s
with C. albertensis minor subsp. novo The two forms a re identical in sha pe, pr oportions, a nd
o rnamentatio n of she ll. On th e ot he r hand , th ey con siderabl y d iffer in size of shell which in
C. albertensis minor subsp . novo is much sma ller, reac hing usu all y o nly 8 to 10 mm in length
(fig. 14). Larger spe cimen s a re very rare, th e largest of th em not exceed ing 12 mm.

Occurrence. - C. albert ensis minor su bsp . nov o has so far been kn own a t Debnik only
from trench Z-IV (th e uppermost pa rt of C. alberte nsis Zon e ; th e con od ont gigas Zone).

G enus Caryo rliynch us CRICKMAY, 1952

Rem arks. - The ge nus Car yo rhy nchus has been erected in 1952 by CRICKMA Y for two
leiorhyn ch oid species, Leiorhynclius carya CRICK MAY and Rliynchonella castanea M [EK. Ac
cording to CRICKMAY'S d iagn osis, th is ge nus consider abl y d iffer s from L eiorhynchus in its
much shorte r den tal plat es which d o not reac h th e bo ttom of va lve. If, ho wever , no dental
plates are obse rved in L. carya, th ey a re well de veloped in Rhyn chonella cas tanea. This inc on
siste ncy wa s at firs t the reason why CRICK MAY'S genus could not be accepted (cf. McLAREN
1962). The sepa ra te cha racter of the ge nu s Cary orltyn chus wa s lat er con firm ed by th e studi es
of SARTENAER ( 1968).

The sepa ra te ch aracter of th is ge nu s is a lso accepted by th e present writ er, who se studies
co nducted o n ab undant mat er ial of C. tuniidus from th e enviro ns of Debnik did not reveal
th e presence of dental plat es in this species . Such pla tes could not be covered by seconda ry
layer s of shell, since th ey a lso do not occ ur in yo ung indi vidu als. The lack of dental plates
in th e genus Caryorhynchus may be co nside red an only d iagn ostic cha racte r, differing it from
the genus Leiorhynchus. Other morphological cha racte rs, helpful in th e identification of the
representatives of th e genus Caryorhynclius, such as a st rong thi ckening of valv es in umbonal
parts and a con siderabl e co nvex ity of th e posteri or part of brachial valv e, which may become
higher th an the umbo of pedi cle va lve, occ ur spo rad ically a lso within th e ran ge of th e genus
Leiorliynchus (e.g., in L. cast anea a nd L. manetoey.

Car y orhynchus tuniidus (KAYSE R, 1872)
(pI. 8 : 1- 7, 11 ; fig. 15)

1872. Camarot occhia tumida n. sp.; E. K AYSER : 695-696, p. 27 : lOa- f.
1929. l.eiorhyn chus tumidus ( KAYSE R) var. tricosrata novovar. : E. M AILLIEUX : 108, pl , 3 : 3a- b.
1929. Leiorliynchus tumidus ( KAYS ER) var. quadricosta ta nov, var.: ibid.: 108- 109, pl. 3 : 4a-b.
1968. Caryo rhynchus tumidus ( KAYSE R); P. SARTE:-:AE R : 1- 21. pl. I : 1- 10; pI. 2.

'?1971. Caryorhynchus aIT. tumidus ( KAYSER); J. DROT : 85, pI. 2 : 6.

M ater ial . - 33 co mplete shells and 300 single va lves a nd fragments of she lls and va lves .
Dimen sion s (in mm) :
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ZPAL Bp
Lvv Ldv W T Sha Aa

XX III
--------

7a 5'7 5·2 5·9 2-8 84° 100°

146c 8·5 8·0 9·5 4·6 119° 126°

146a 9' 1 8'4 10'1 (5'2) 110° 126°

145b 11·0 10'0 12·5 6·3 1140 1260

145a 11·0 10·2 12·0 (6'2) 116° 12\ 0

145c 11'2 10'3 12-6 7·5 1090 1200

144a 13·4 13-4 14·5 10·4 1080 119°
144b 13-7 13·4 13-8 10·8 114° J 18°
144c 15-4 14·9 16·0 10·3 no- 135°

144d 16'2 15-8 17'7 12-6 105° 110°

3 16'5 16·8 19'8 14'3 1100 115°
144e 17·1 17·1 19·0 14·1 113° 1250

16a 17·8 17-8 19·0 13-6 99°
I6c (19'0) (18 '1) (20 '0) 13-4 105° 110°

I 19'0 19'4 22' 1 16·6 100° 132°

15b 21·5 21'1 21·7 15·0 102° no-
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Description. - Shell medium-sized -for the genus, strongly dorsibiconvex, subpentago
na l to oviform in o ut line, somewhat 'wider than long; cardinal margin curved; apical angle
in adult individuals between 110° and 135°; anterolateral margins trapezoidal or rounded,
anterior margin truncate, anterior commissure uniplicate. Fold and sulcus present.

Pedicle valve con siderable more shallow than brachial valve, with flat lateral parts similar
to those in Calvinaria; tongue varying in length; sulcus marked at one-third to mid valve from
umbo in adult and gerontic individuals . Beak robust, strongly incurved ; interareas narrow,
frequently concealed .

Brachial va lve strongly convex, particularly so in posterior part , which forms a strong
distension sometimes exceeding the size of umbo in pedicle valve (pI. 8: 6c); the deepest at
midvalve. Fold low or very low, developed in the anterior two -thirds to midvalve. Beak distinct,
incurved, hidden by beak of pedicle valve.

Orn amenta tion in the form of poorly developed costae (five at most) on sulcus and a fo ld,
visible on ly in the a nterior part of the shell or close to the anterior margin . In some specimens,
costae are not developed at all. Umbona l and lateral parts quite smooth.

No denta l plates occur inside pedicle valve (fig. 15); umbonal part strongly swo llen (pI. 8: 11),
teeth strong, thick, supported by thickened internal edges of delthyrium.

A massive, high median sept um, sometimes club-shaped in transverse section, occurs in
brachial valve ; hinge plates no t separa ted even in young individuals as a result of a strong
swelling of the posterior part of valve (fig. 15 A). Crural bases, at first a lmost connected , running
in a longitudinal groove over a massive median sept um (pI. 8: 11) and then gradually deviating
la tera lly and ascending over septum.

Ontogeny and intraspecijic variability . - The coll ection studied includes complete specimens
of growth stages ranging between 5 and 19 mm in length. Small specimens are biconvex, flat,
lenticular, transversally elliptical in outline, without sulcus and fold, a nd with a suberect to
erect beak of pedicle valve (pI. 8 : 1-3). Sulcus and fold (as well as a curvature of anterior
commissure) occur in more th an 10 mm long specimens . Costae occur on sulcus and fold in
specimens longer th an 15 mm ; at first only slightly o utlined , the y become more distinct only
in the largest specimens.

Internal st ructure of young specimens is in principle identical with that of the adults;
a strong swelling is ob served in the posteri or parts of valves ; dental plates and differentiated
hinge plate s do not occur at all (fig. 15A) .

The intraspecific variability is rather slight only; small differences are observed between
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specimens coming from various horizons. On the whole, specimens geologicaIly older (trench
Z-V) have a slightly more projecting umbo, which is expressed in a somewhat smaller shoulder
and apical angle (pI. 8 : 4).

Remarks. - The specimens studied are ident ical with Caryorhynchus tumidus (K AYSER)

from the Upper Frasnian of Western Eur ope and display a con siderable similarity to C. aff.
tumidus from the Frasnian 1'( of Morocco (DROT 1971: 85, pI. 2: 6) and to Leiorhynchus ros
sicus LJASCH. from the Middle Frasnian of Timan ( LJ ASCHEN KO 1959: 154, pI. 35 : 4-8). From
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Fig. 15
Transverse seria l sections of young (A) an d adult (B) shell of Caryorltynchus tumidus (K AYSER). Trench Z-VI; Caryorhyn

ell/IS tumidus Zon e
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the last-named they differ in sma ller dimension s, wider shell and the pre sence of slightly outlined
cost ae in the a nterior pa rt of sulcus and fo ld . L. rossicus is pr ob ably a rep resentative of th e
genus Caryorliynchus, as it may be presum ed on th e basis of th e external morphology ; un
fortunately, th e int ern al st ructure of thi s spec ies remains unkn own .

Occurrence. - C. tuniidus is kn own from the U pper Fras nian of German y, Belgium and
Fran ce (SARTENAER 1968: 17-1 8). A relat ed form was also descr ibed from the Fras nian 1' ( of
Morocco (DROT 1971: 85).

At D ebnik, C. tutn idus occurs in gray , spo tty, marl y bioint raspar ites in tr ench Z-V (CaM
naria albertensis Zone ; th e co nodo nt gigas Zone) a nd in black , marl y bioin tr amicrites in
tr enches Z- VI and Z-X I B of which it is an index form i Cary orliynchus tum idus Zone ; the upper
most pa rt of conodo nt gigas Zone). This species also occurs in slightly outcropped klippen
near th e weste rn road from Debnik to Siedlec abo ut 100 m SE of th e o utcro p of Z-IV (c. alber
tensis Zon e ; th e co nodont giga s Zon e).

G enus Leiorliynchus HALL, 1860
Leiorliynchus laevis G URI CH, 1903

(p l. 9 : 1-7 ; fig. 16)

1903. Leiorhynchus laevis G UR.; G . GURICH: 150, pl , 2 : 12, 15.
?1903. Leiorhynchus laevis var. lentiformis G UR.; ibid., 150, pI. 2 : 13.
non 1955. Leiorhynchus laevis G URICII; K . r. ADRIANOVA : 355, pl, 3 : 4.
Neotype: ZPAL Bp XXI II/ 158a ; illustrated in pl, 9 : 4.

Material, - 21 co mp lete a nd 23 da mage d shells, as well as 150 fragments. In addition ,
14 specimens (som e of th em with preserved elements of inte rna l structure) obt ained by dissolv
ing limeston es in acet ic acid (con od ont samples Z-II-1 a nd Z-II-4 from qu arry Z-I1. Externally,
th e specimens are fa irly well preserved. with th eir interior frequentl y filled with ca lcite.

D imension s (in mm):
-- - - - --~- --- - - - - - - -- -- --- -- -

Z PA L Bp
Lvv Ldv W T Sha Aa Nr/foXX ll l

----~--._-~_. - - - - --- --- .-- - - --- --~-_. _-

160 1' 5·5 5·2 5·9 2-6 119° 0
158d 6' 1 5·6 6·8 3·0 116° 1240 (4)
160a 8' 4 8·0 9·5 4-4 100° 1110 (3)
158c 8'5 8·1 10·0 4-6 121° 136° 3
159h 11·0 10·2 11·8 8·0 112° 120° 6
158 b 13'2 12·2 (14 '3) 9'6 107° (I 180

) 5
159 b 13'9 12·8 15·5 7·3 105° (125°) 5
158a 14·0 13·0 16-4 10·5 114° 1250 4
159a 15·7 14·8 J6·7 9·7 118° (124°) 6
156g 15·3 14 '7 15·9 8·2 116° (120 °) 4
155 b 15·3 14·5 16·2 11' 1 125° 1280 6
155a 16' 1 15·3 18-4 13-8 1230 126° 5

Descript ion. - Shell sma ll to medium-sized for th e genus, dor sib iconvex, round in outline,
somewha t wider than long ; cardi na l ma rgin fairly short, slightly cur ved; apical a ngle ] 110 to
136°; ante ro late ra l mar gins rounded, in adult indivi d uals a nte rio r margin sometimes truncate;
anterior commissure usually unipl icat e, so metimes sulciplicat e.

Pedicl e valve slightly sha llower th an brachi al va lve; tongue sma ll or medium-sized . Sulcus,
usually with 3 to 5 cos tae, occ urs a t abo ut a qua rter of th e length fro m umbo. Lat eral parts
of valve slightly flattened. Beak fairly sma ll, erec t o r incurved .

Brach ia l va lve regularly convex, round to transversally ellipt ica l in ou tline . Fold di stinct,
fairl y wide, rather low, altho ugh in some spec imens it may be particularly high ; costae on
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fold, usually slightly outlined , appear already numbering 4 to 6 and continued to occur rarely
bifurcating, up to the anterior margin.

Ornamentation of shell is most ly limited to fold and sulcus, although some costae may
also appear on latera l parts of valves near sulcus and fold (p l. 9 : 4).

.------ ---- - - - - - -- - - - - -- - - ---- - --- - - - - - -- - ---,
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Fig. 16
Transverse seria l sections of two shells of Leiorltynchus laevis GORICH. Quarry Z-II (A) and trench Z-XV I (B); Leior

!IYl/ellIIS laevis Zone. Numbers refer to distance in mm from ventral apex

Short dental plate s, who se ventral edges do not tend to fuse , occur in pedicle valve .
Short hinge plates and long crural base s form, together with median septum, aY-shaped

septaliurn in brachial valve. Crural bases fairly massive , long, ventrally arcuate. Median septum
thin, considerably varying intraspecifically in length and height (fig. 16).

Ontogeny and intraspecific variability. - The collection under study includes complete
specimens 5 to 16 mm long . Shells of young individuals are flat , lenticular, round ish or heart-
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-shaped in outline, witho ut d istinctl y developed sulc us a nd fold. The first appearance of
rudimentary eleme nts of o rname ntation may be observed excep t iona lly in 6 mm-long specimens .
Di stinctly developed fo ld, sulcus a nd costa e a ppear in 8 to 9 mm -long specime ns . On fold
a nd sulcus , costae appea r a lrea dy num bering 4 to 6 a nd co nt in ue to occ ur up to th e a nterio r
margin ; d ich ot omy ra re. The di sappeara nce of costae in ad ult stage is o nly exceptionally
observed in so me speci me ns (pI. 9 : 5) .

Certain morphological differences a re o bse rved in particul ar spec ime ns coming from various
geological ho rizons. Sp ecimen s fr om older hori zons (trenc h Z- XVf) a re o n the whole larger,
more convex, usu all y with a high fo ld o n the br achial a nd low beak on the ped icle val ve
(pI. 9 : 5). Sp ecimen s fro m yo unge r horizon s (most o f qua rr y Z-II a nd trench Z-III) a re sma lle r
(a similar reduction in she ll size is a lso observed in Cyrtospirifer minor - see belo w), with
a lower fold o n brachial a nd with a slig ht ly larger bea k o n ped icle va lve (pI. 9: 1- 3) . In ad
dition , a ge nera l tendency is o bserved to an inc rease in th e d istinctness of costae o n fold and
in sulcus a nd to a dec rease in thei r number (pI. 9: 1-4) . T his evolut ion in exte rna l morphol ogy
leads to the sepa ra tio n, in the lo wermost Fa mennia n, o f a new form marked by the pr esence
of, on th e av er age, three ve ry di st inct costae o n the fo ld of brach ia l va lve (uppe rmost part o f
quarry Z-II and trenches Z-YIII a nd Z-I X).

R emark s. - Leiorhynchus laevis GU RICH is a fair ly characterist ic Uppe r Frasni an brachiopod.
Externally, it is s imila r to Caryorliynchus tuniidus tafilalt ensis D ROT from the Frasnian 1'( o f
Morocco (DROT 1971: 85-88, pI. 2 : 5, 7-8; text- figs 5-6), but co ns ide rable differences are
observed in intern al struct ure: th e Moroccan fo rm is de vo id of dent al pla tes a nd has stro ngly
thickened card inal ia , characte rist ic of the genus Caryo rhynchus.

The specimens studied a re so mewhat simi la r in sha pe , size and th e pr oportions of shell
to L. awokanak M c LAREN from th e Givetian of Ca nada, whose shells are, however, more
di stinctly costate n ot o nly o n fo ld and in su lcus , but a lso o n lateral pa rt s of valv es. Specimens
of Leiorhyn cltus laevis G URICH fro m the F ras nia n of the Kolvo -Vish er sk area (A DRIANOVA 1955:
355 , pI. 3: 4) a re co ns ide ra bly wide r a nd wit h a less stro ngly ma rked fold o n brachia l va lve,
which make them sim ilar ra ther to the genus Calvinaria STAI NBROOK.

Several specimens of the co llect ion under st udy, particularly those coming fr om quarry Z-II ,
di splay a consid erable sim ila rity to L. laevis var. lent ifonnis GURICH describ ed from the Frasnia n
of Zarnowczany D ol rav ine (G URICH 1903 : 150 - 151, pI. 2 : 13). No such fo rm has, however ,
been found in this locality du rin g the present stud ies.

Occurrence. - L. laevis was cited by G UR ICH (1903: 150) fr o m th e .lbik, Rokiczany Dol
and Zarnowczany Dol ra vin es a nd from Palkowa G o ra quarry. In th e light o f th e present
studies, the autochthon ous occurre nce of th is species in the three o utcro ps, mentio ned above,
seems to be impossible. At Rok icza ny D ol ravine, th er e are no bed s at a ll ranging from th e
Upper Frasnian to lower zo nes of t he Famen nia n inclu sively ; in Zarn ow cza ny Dol ravin e is
devoid of zo nes o lder th an th e middle part o f th e Lo wer Fame nnia n; th e fa unal assemblage
from th e Palko wa G ora qua rr y is as a whole of the Lower Fame nnian age (d o l I«) ,

On th e othe r hand , th e Upper Frasnian beds, in which L. laevis was found , occ ur probably
o n Zarnowka hill , that is, bet ween R oki cza ny Dol a nd Zarnowczany Dol ra vin es, from which
its fr agmen ts could be tran sp orted fo r a co ns ide ra ble di stance. A lso unlikely seems to be that
L.laevis might occur in a n o utc ro p of th e field road from Debnik to Paczoltowice off Zarnow
czany D ol (JAROSZ 1926 : 144, pI. I : 12 a). Limest on es from which JAROSZ cites fauna charac
teristic of the beds from wh at is kn o wn as N o we Lomy (new quarries at the .lbik
ravine), were probably brought there to improve a nd reinfo rce thi s secto r of the field
road.

The-coll ect ion of L. laevis comes m ostly from outcro p Z-II (on e of the new quarries) and
from trenches Z-IH, Z- XI 11 , Z-XY a nd Z-XYI. Stra tigra phically th ese a re bed s which represent
the uppermost Frasni an and , partly, mayb e a lso tran siti onal Fras nian-Farnennian bed s (Leior
hynchus laevis Zone ; low er pa rt o f the co no elont triangularis Zone).
4 - P al a eonlologi a Polo nica No. 39
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Subfamily Septalariinae H AVLlCEK, 1960
Genus Bergalaria SCHMIDT, 1975

Remarks. - The genus Bergalaria SCHM1 DT, externa lly very similar to the genus Septalaria
LEIDHOLD, differs from it in a characteri stic micro-ornamentation of the she ll. The presence
of dental plates and platelike, ext ended crur a were al so mention ed by SCHMIDT (1975) as diag
no stic ch aracters of th e Bergalaria. A comparison of the int ernal stru cture of B. bergica SCHMIDT
and that of B. guerichi sp . n ., described belo w, a llo ws one to presume, however , that the in
ternal structure of pedicle valve in th e former species was inc orrectly int erpreted by SCHMIDT.
Thin , light-coloured line s ("diinn e, helle Linien "), visible in th e specime n with a recrystallized
interior, illustrated by SCHM IDT (1975 , pI. 7: 36), wer e cons ide red as dental supports (ibidem:
103, fig. 9) . These lines may. however , correspond to inn er sur faces of valv e (umbonal thicken
ing), which could be in co mplete conformity with th e internal st r ucture of pedicle valve of
B. guerichi sp . novo(fig. 17 B-C) which is de void of dental plat es. The so lution of this problem
and rev ision of the diagnosis of th e genus Bergalaria sho u ld, however , be preceded by repeated
studies on th e internal st ructure of th e type spec ies B. bergica SCHMIDT. The platelike exte nsio n
of crura (d iagnostic character) is not di splayed by a ll specime ns a nd maybe it a lso depend s
on the state of preser vation .

Bergalaria guerichi sp. novo
(pI. 7: 4-7; pI. 8 : 10; fig. 17)

Hololype: Z PA L Bp XX III/l84 i ; illustrated in pI. 7 : 5.
Type horizon: Calvinaria cracoviensis Zone ; th e co no don t M iddle an d U pper asymmetricus Zone (Upp er Devonian,

F rasn ian).
Type locality : R ok iczan y 0 61 ravine , north of D ebn ik, Cracow reg ion, Southern Poland .
Derivation of the name: in hon ou r of GEORGE GU RICH, a resea rcher of th e Devonian depos its a t D ebnik ,

Diagnosis. - Shell dorsibiconvex, pentagonal in outline, distinctly wider th an long, orna
mented by rounded co stae occurring only in th e anteri or part , the rest of shell being covered
with fine, flat striae (a bo ut 20 per 5 mm) ; no dental plates occur inside pedicle va lve.

Material . - 9 co mplete a nd 4 damaged shells, alo ng with 17 fragments. Shells externally
well pre served , th eir int eri or frequentl y recrystalli zed.

D im en sions (in mm):
-- - - - - -- - ...- - --~----- - ~ ----~ -~

Z PAL Bp
Lvv Ldv W T Sha Aa Nr/su N r/foXXIII

- - - - -- -

184 a 9·7 8·7 11·1 5·5 1160 1230 5 6
184 g 11·0 10·5 14·5 9·2 1210 1260 3 4
184 i 11·7 11·2 13·8 9·7 116° 1240 4 5
184 f 12·7 12·0 15·6 10·2 120" 1300 3 4
184 c 12·9 12·0 14-4 10·0 1140 1220 6
184b 13-0 12·5 15·9 11·7 1120 1190 5 5

184 c 13·4 12·8 16·1 11-4 3 4

184h 14·3 13·3 17·5 12·2 1190 122° 4 5

184d 17-6 17·3 19·6 12·2 4 5
----- -

Description. - Shell medium-sized , dorsibicon vex, pentagon al in out line, wider than long ;
cardinal margin fairly long, cu rved; apical angle 1190 to 1300

; la te ra l margines rounded ,
anterior margin slightly truncate ; anterior co mmissure uniplicate; marginal spines present.

Pedicle va lve shall ower th an br achial va lve ; ton gu e sma ll o r medium-sized. Sulcus ap
pearing at halfway the length of val ve. Beak medium-sized , incurved.

Brachial va lve squa re in out line; fold d istinct but fa irly low, appea ring at halfway the
length of va lve.
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Ornament at ion dis tinct, but only in th e a nterio r half of she ll, com posed of con spicuous,
radi al , rou nded costae covering the lat eral pa rt s of shell, sulcus and fold . Their number is
usuall y con stant, bu t sometimes it inc reases by bifur ca tion or intercalation. On fo ld and sulcus,
th ey are slightly thicker than on the lat eral parts of shell. T he posterior, no n-costa te part of
she ll is covered by a charac teristic, fine, radial micro-o rnamentation, formed by radia l, flat
and wide st riae (on the avera ge about 20 of them per 5 mm), which occ ur o n va lves from beak s
to midl ength of shell a nd further on disappea r gradually, rep laced by costae (pI. 8 : 10).

Int erior. - No de nta l plates occ ur ins ide the pedicle valve ; um bon al parts th ick . Muscle
field deeply dep ressed (fig. 17B- C). Flat, long hinge plates occur in brachi al valve; septalium
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Fi g. 17
Tran sverse serial sections of brac hial valve (A) an d two shells (B-C) of Bergalaria gtterichi sp. n. Rokiczany Dol ravine ;

Calvinaria cracoviensis Zo ne. Numbers refer to distance in mm from dorsal (A) or ventral (B-C) apex
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reduced , sha llow , suppo rted by a thin and high medi an sept um (fig. 17A). Cardi nal proce ss
large, trilobate, so metimes having lon g, lat eral lob es in its pos ter ior part (fig. 17C).

Remarks. - The cha racte rist ic, pentagon al , extended o utline of shell of B. guerchi sp. novo
allo ws one to di stinguish it eas i ly from a single, so fa r kn own, representative of thi s genus,
th at is, B. bergica, described from the Lower Frasnian (Ado rfium, do h ) of Bergis ches Land,
W. G ermany (SCHMIDT 1975: 102-106, pI. 5 : 14-26 ; pl. 6: 28- 30 ; pI. 7: 31-36). The shells of
B. bergica are more st rongly heart-shaped a nd elo nga te , their length-to-width rat io a mounting
to 0·94 (in B. guerichi - 0'84). The differences obse rved in th e intern al st ructure of the two
species may result from an erro neo us int erpretation of the sections of poorl y pr eser ved specime ns
of B. bergica.

Th e species describ ed ar e also similar exte rnally (0 so me spec ies of th e genus Sep talaria,
for example, to S. subtetragona tarfayensis Drot from th e Lower Eifelian a nd S. lehmani DROT
from the Upper Gi vet ian of M or occo (DROT 1964 : 159- 161 , pl. 20: 1, 4-6; figs 66; 163-164;
pI. 20: 7-9, 13; fig. 67). Th e M oroccan forms have q uite differen tly sha ped shell s (triangular
in outline), a much smaller a pical angle and di stinctl y develop ed dental plates.

B. guerichi sp. novo also rese mbles externally specime ns described from the Upper Givetian
of Bilveringsen , W. German y by TORLEY (1934 : 81, pl . 3: 41-42) as hybrids of Septalaria ?
crenulata and Uncinulus parallelepipedus, but unfo rtuna te ly th e internal structure of these
specime ns remains unknow n so far.

Occurrence. - B. guerichi sp . novo has so fa r been known only from dark-gray marly
biopelmicrites of th e upper part of Rokiczan y D 6l rav ine (Calvinaria cracoviensis Zone ; the
conod ont M iddle and Upper asytnmetricus Zones).

Order Spiriferida WAAGEN, 1883
Suborder Atrypidina MOORE, 1952
Superfamily Atrypacea G ILL, 1871

Family Atrypidae GILL, 1871
Subfamily Atrypinae GI LL, 1871
G enus Anatrypa NALIVKIN, 1941
Anatrypa alticola (FRECH, 1891 )

(p l, 10 : 1-3)

1891. A trypa desquamat a Sow. var. novo alticola ; F. FRECH: 680, pl. 44 : I.
1947. A trypa alticola F RECH; D . V. NALlVK IN: 100- 101, pl. 22: 14- 15.
1951. A trypa alticola FRECH; D . V. NALlVK IN: 17, pI. 4: 1.
1955. Atrypa alticola FREC" ; M. F. M IKRY UKOV : 240-24 1, pl. 5 : 4 .

Material. - On e co mplete and five slightly dam aged she lls, with nine fragments of shells
and detached va lves. Most va lves exfoliated, some of th em parti ally silicified .

D imension s (in mm) :
- - -~._-- -~---- - -

Z PAL Bp
Lvv Ld v W T N r/5XXIII

- - - - --

25a 19' 1 17·7 (16'7) 9·5 12

26e 20·8 19'1 19·5 9·9 13

237a 24·5 15·0 10

237c (25 '2) 23· 1 25·0 15·0 II

Description . - Shell medium-sized for th e genus, bicon vex, less frequ ently ventri- or dorsi
-bicon vex, roundish to oviform in outli ne, usually wide r th an lon g ; cardinal margin short,
curved ; ante ro late ra l mar gin s regularl y ro unde d ; ante rior co mmissure slightly curved , un
iplicate.
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Ped icle va lve with a very sha llow, wide sulcus, marked only in the a nte rio r parts of large
specimens; a short tongu e occurs so metimes . Interarea preserved o nly in two yo ung spec imens,
high , a psacline; beak stra ight.

Brachial va lve lon gitud inall y ell iptical to round ish in o utline; fold visib le only in th e
a nterio r part of large shells .

Costae fine , 10 to 13 of th em pe r 5 mm, measured a t the a nte rio r margin ; growth layer s
not preser ved , poorly visi ble in one specime n only.

Interior in su fficiently studied due to a sma ll number of specime ns a nd part ial damage don e
to int eri or by the pro cess of silificatio n. Very distinct , lon g dental plat es visible in th e thin
sectio n of on e specimen.

Remarks. - The specime ns describ ed a re a lmost ide nt ica l ex te rna lly with those of A trypa
alticola FRECH from th e Givet ian of the Carnic A lps (FR ECH 1891 : 680, pI. 44: I) a nd the
Frasn ian of Mugodzhar a nd U ra l (N ALlVKI N 1947: 100-101 , pl , 22: 14-15; 1951: 17, pI. 4: I).

From th e strati gr aphic view po int, it seems unlikely th at the specimens under study, coming
from gigas Zone, might be of th e sa me species as type specimens of Frech's spec ies coming
from the Givetian . However , in regard to morphol ogy, they are so similar to each o ther that
they can be ha rdl y assig ned to two different species.

Occurrence. - Th e species is kn own from th e Givetian of th e Carnic Alps a nd from th e
Upper Frasni an (askyn skiye Beds) of Ce ntra l As ia, wes te rn slopes of th e Ura l M ountains
a nd eas te rn part of th e Ru ssian Platfo rm. In Poland , thi s spec ies has not so fa r been recorded ;
th e present mat er ial comes fro m gray biopelintraspa rit es a nd intrasparites of tren ch es Z-V,
Z- V" a nd Z- X [B iCulvinaria albertensis Zone a nd Caryorhyncltus tumidus Zon e ; th e conodont
gigas Zon e).

Genus Desquamat ia ALEKSEEVA , 1960
Subgen us Desquamatia {Seratrypa) COOPER , 1967
Desquantatia {Seratrypo) oneidensis (BEUS, 1965)

(pI. 11 : 1- 9, figs 18- 19)

1965. Atrypa oneidensis n. sp. : S. S. Bru s : 25-2 6, pI. 9 : 1- 11, fig. 4 E, F .

Material. - 16 complete a nd seve nty dam aged she lls, together with 100 frag me nts . In
add itio n, 30, usuall y fragm entarily preserv ed , single va lves. The preser ved eleme nts of their
internal structure ha ve been obta ined by di ssol ving limestones in acetic acid.

Dimensions (in mm ) :
-- -~~- ~----- ---~~

Z PAL Up
XX IIJ Lvv Ldv W T Nr /5

--~--~ ---------~._-

133a 11 ·9 10·9 11 ·9 6·1 10
132z 14·9 13-4 14·9 9·2 11
132d 15·3 14-4 15·9 7·6 8
132m 16·3 15·2 18·0 9·0 8
1321 16-4 15·1 16·8 8·0 8
242b 18·2 16·8 20·1 10·8 8
132p 19-4 18·3 20·3 11·8 8
132s 20·6 19·1 21·9 13·6 8

.-- - - ~---~

Description. - Sh ell med ium-sized for th e genus, bicon vex, more frequently dorsi bico nvex,
roundish to t ransver sall y elliptica l in outline, somewhat wider tha n lon g (f ig. 19) ; ca rd ina l mar
gin curved , a nterola te ra l margin s rounded , a nte rior co m missure rectimargin at e to uniplicat e.

Pedicle valve convex, with slightly flattened la teral parts ; su lcus sha llo w, marked only in
the anterior part ; a short to ngue occurs so me ti mes. Interarea di stinct, high , o rthocline to an a-
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cline; beak suberect to slightly incurved. Deltidial plates fused together, pierced, in the upper
part, by a roundish foramen,

Brachial valve transversally elliptical in outline, usually strongly convex; fold, present in
some specimens only, low, visible close to the anterior margin.

Costae fine, tubular, 8 to 11 per 5 mm, near the anterior margin of adult specimens. Growth
lamellae in well preserved specimens deflected, distributed at 1 to 3, mostly 2 mm intervals
(pI. 11: 9).

Distinct dental plates visible in the interior of pedicle valve (pl. I I: 4; fig. 18). Narrow,
long hinge plates occurring in brachial valve (pl, 1I: 5).

Remarks. - The specimens described display a close relationship with Atrypa oneidensis
BEUS from the lower part of Jcflcrson Formation (Hyrum Member) in Utah and Idaho, USA

0,

I

I

I
I

Fig. 18
Transverse serial sections of Dcsquamatia [Seratrypa) oneidensis (BEUS). Quarry above Rokiczany D61 ravine; Desqua

matia (Seratrvpa) oneidcnsis Zone. Numbers refer to distance in mm from ventral apex

(BEUS 1965). The t\VO forms are similar to each other in size, shape, outline, the ornamentation
of shell and internal structure. Insignificant differences are expressed in a somewhat larger
interarea of pedicle valve and stronger convexity of shell, occurring in our specimens.

Atrypa nalivkini LJASCH. from the Lower Frasnian of the Russian Platform (LJASCIIENKO
1959: 138, pI. 24: 11-14) is on the whole similar to D. (5.) oneidensis from Debnik, from which
it differs, however, in a more rectilinear cardinal margin, lower and smaller interarea of pedicle
valve and, usually, less convex brachial valve.

The species from Debnik also displays a considerable external similarity to Atrypa ( Desqua
matia) prisea gladbacliensis Jux from Unteren Plattenkalkes (Upper Givetian) in the Rhine
Slate Mountains, Germany (Jux 1965). A more strongly incurved beak of pedicle valve,
overlapping brachial valve, displayed by the specimens from Germany makes up a fundamental
difference between the two forms.

Occurrence. - Desquaniatia (Seratrypa) eneidensis is known from~the lower part of
Jefferson Formation (Hyrum Member), USA; in Poland, it has not been known so far. The
age of the Jefferson Formation remains as yet debatable. According to BEUS (1965), the fauna
from the Jefferson Formation comes partly from the Middle and partly from the Upper De
vonian and corresponds to that of AI/anaria aI/ani fauna from Waterways Formation, Alberta,
Canada. The age of Waterways Formation has recently been settled by UYENO (1974), on the
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basi s of conodonts, as th e lowermost Upper Devonian tSpcthognathodus insitus fauna a nd
asymmetricus Zone).

The material described co mes from a quarry a bove the Rokiczany 0 61 ra vine, from the
Main Carmelite quarry and from det ached blocks in th e upper part of the Rokiczany 0 61
ravine, where specimens occur in a large, monospecific accumulation (pI. 11: 7) , forming an
about 15 cm thick layer in th e roof part of on e bed (lay er with sample K/RD-I from th e quarry
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Diagram illu strat ing len gth ( L) to wid th ( B) shell rat io in Desquamatia [Seratrypa} oneideusis (B EUS)

above Rokiczany 0 61 ravine and layer with sample t..K-2 from the Main Carmelite qu arry)
(D. ( S.) oneidensis Zone; probably the conodont Upper hermanni-cristatus Zone).

Subgenus Desquamatia (Neatrypa) STRUVE, 1964
Desquamatia ( Neatrypa) velikaja (NALlVKIN , 1940)

(pI. 12 : I, 4-5 )

1947. Atrypa velikaja N ALIYKI N ; D. V. N ALIYKI N : 101, pl. 23: 3- 4.
1955. Atrypa velikaja N ALIY KIN : M . F. MIKRYU KOY: 238, pI. 4 : 3.
1959. Atrypa velikaja N ALIYKIN ; A. r. LJASCIlE NKO : 137-1 38, pI. 25: 1- 3.

Material. - 4 complete or slight ly damaged shells and 9 fragments.
Dimensions (in mm) :
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ZPAL Bp
Lvv Ldv W T Nr/5XXIII

25(,a (23'1) (22-8) 25,' 1()·o 7
256b 25·0 24·2 (no) ]7,0 8
258a (26'()) 24·6 24·6 16·9 6·5

258 b (29'7, 28·9 2()'5 19·0 6

Description. -- Shell medium-sized to large for thc genus, dorsibiconvex to planoconvex,
oviform and tapering anteriorly, as wide as long. the widest at one -third to halfway the length
of shell from beak; cardinal margin curved to subrectilinear, lateral margins rounded, anterior
margin somewhat truncate; anterior commissure uniplicate.

Pedicle valve slightly convex in posterior part, laterally flat or even slightly concave;
interarea small, low; beak erect to slightly incurved. Sulcus developed in the anterior half of
shell, distinct, tapering anteriorly; a short tongue may be formed.

Brachial valve strongly convex, particularly in the posterior part; the strongest convexity
occurs at about one-third to halfway the length of valve from beak; fold visible only in the
anterior part of valve, slightly marked.

Costae of medium thickness, 6 to 8 per 5 mm, near the anterior margin of shell. Growth
lines poorly preserved as a result of the exfoliation of valves.

Very slightly marked dental plates are present inside the pedicle valve; lateral cavities very
small, almost invisible. In brachial valve, hinge plates massive, dental sockets crenulated.

Remarks. - The specimens described are very similar externally to those of Atrypa velikaja
NALIVKIN from the pskovskiye and chudovskiye beds of the Main Devonian Field (NALIVKIN
1947: 101, pI. 22: 3-4) and the hvorostanskyi horizon of the Russian Platform (LJASCHENKO
1959: 137-138, pI. 25: 1-3). The two forms are similar in size, ornamentation and a charac
teristic, oviform outline of shell, as well as in the convexity of both valves.

Specimens from Debnik are also similar to Atrypa groslieimi LJASCHENKO from the pesto
tsvetnyi horizon of the Russian Platform (LJASCHENKO 1959: 121, pI. 13: 1-3). The differences
between Nalivkin's and Ljaschenko's species are insignificant and, therefore, they may be
con specific forms.

Occurrence. -- This species is known from the Lower Frasnian of the area of the USSR,
that is. the chudovskiye and pskovskiye beds of the Main Devonian Field, the hvorostanskyi
and sargayevskyi horizons of the Russian Platform and Ural, ust'yaregskiye beds of Timan
and kynovskiye beds of Bashkiria.

In Poland, it has not been recorded so far; the material described comes from detached
blocks found on the tip west of a quarry situated above the Rokiczany Dol ravine and from
the upper part of the Rokiczany Dol ravine. Stratigraphically, the beds containing D. (N.) veli
kaja are probably situated in the upper part of Cyrtospirijer bisellatus Zone (the conodont
Lower asymmetricus Zone).

Genus Atryparia COPPER, 1966
Subgenus Atryparia (Costatrypa) CoPPER, 1973

Atryparia (Costatrypa) cf. uralica (NALIYKIN, 1930)
(pI. 13: 4, 6)

cf. 1947. Atrypa uralica NALlVKIi'i; D. V. NALIVKIN: 101, pl. 23: 1-2 .
1959. Atrypa ex gr. uralica NALIVKIN; A. I. LYASCHENKO: 157, pl . 37: 3-4; pl. 42: 1b.

Material. - - One shell almost complete, 2 damaged and 6 fragments of shells and single
valves.

Dimensions (in mm):
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-~----- - --- ------- --

ZPAL Bp
XXIII

261 a
261 c
26 1b

Lvv

13-5

Ldv

13·2
14·5

(17 '3)

w

(17 '7)

(18'0)
22·2

T

8·2
8· 3

11·6

Nr/5

6
7
6

Description. - Shell small for the genus, dorsibiconvex to planoconvex, transversally
elliptical in outline, wider than long ; cardinal margin long, straight, lateral margins rounded,
anterior margin slightly truncate; ant erior commissure uniplicate.

Pedicle valve slightly convex, sometime s, only in the posterior part, laterally flat to slightly
concave. Sulcus marked in the anterior part of valve, sometimes deep, terminating in a tongue.
I nterareas poorly developed; beak inconspicuous, erect.

Brachial valve regularly convex , slightly inflated in the umbonal part. Fold poorly visible,
developed only in the anterior part of valve.

Costae, 6 to 7 of them per 5 mm, near the anterior margin. Growth lines fairly closely
spaced , at I to 2 mm interval s, on some specimens deflected in a frill-like manner (pI. 13: 6).

Interior insufficiently recognized due to the scarcity of material; dental plates not found.
Remarks. - The specimens under study are similar externally to A trypa uralica NALIVKIN

from the semilukskiye and bureg skiye beds (Frasnian) of the USSR (NALIVK1N 1947: 101,
pI. 23: 1-2) , from which they differ in fact only in smaller shells. The specimens from the se
milukskiye beds of the Russian Platform (LJASCHENKO 1959: 172, pI. 49: 3-6) differ from
those from Debnik in a more elongate shell and its rectangular or trapezoidal outline, while
the specimens of Atrypa ex gr. uralica from the rudkinskyi horizon of the Russian Platform are
externally identical with them.

Occurrence. - This species is widely distributed in the Lower and Middle Frasnian of
the USSR ; in Poland unknown so far. The specimen s described, related to this species, occur
at Debnik in dark-gray, marly biopelmicrites of the upper part of Rokiczany Dol ravine (Cal
vinaria cracoviensis Zone; the conodont Middle and Upper asymmetricus Zones).

Genu s lowatrypa COPPER, 1973
Iowatrypa markovskii (LJASCHENKo, 1959)

(pl, 14 : 1-5, fig. 20)

1959. Anatrypa timanica MAR K. var. mark ovsk ii LJASCHENKO; A. I. LJASCHENKO : 141, pl. 26 : 5-6.
1973. Anatrypa markovskii LJASCHENKO; A. I. LJASCII ENKO: 80-82, pI. 23: 1-8; pI. 49: 5.

Material. - 8 complete or almost complete shells, 23 damaged and 40 fragments.
Dimensions (in mm):

~-_ . __ . - - --_ . -

ZPAL Bp T
XXIII Lvv Ldv W T Lvv Nr/5

- ----

262a 9-4 8·8 9·8 5·3 0·56 14
262 b 10·7 9·9 11·3 6·5 0· 61 15
23411 10·7 10·0 10·2 5·3 0·50 15
234a 15·6 14-4 (1 6'5) 10·0 0-64 10
234c 16·2 15·0 16·7 11 ·2 0·69 14

--- - -------

Description . - Shell medium-sized for the genus, ventribiconvex, square in outline, as
wide as long ; cardinal margin straight, long, but somewhat shorther than the largest width
of shell; anterolateral margins rounded or , more frequently, slightly angular; anterior com
missure uniplicate.

Pedicle valve with a strongly convex umbonal part ; sulcus very shallow, wide, marked in
the anterior half of valve; a short tongue occur s in large specimens. In adult and gerontic
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indi viduals, interareas invisible, in juve nile specimens long, very low and with sharp lateral
borders ; beak very low, erect to strongly incur ved (in gerontic specimens), overlapping the
brachi al valve.

Brachial valve posterolaterally fl attened or slightly concave, with a poo rly visible fold in
the anterior part of valve; a shallow median groo ve, as a rule not reaching the anteri or mar gin
of valve (except for some specimens in which a slight flattening is mar ked in the median part
of fold) is visible in the posterior part of valve.

No dental plat es observed inside the pedicle valve; teeth strong, massive. In the posterior
part, valve strongly th ickened, in gerontic specimens reaching even 2·5 mm in thickness.

Ma ssive hinge plates are present in brachial valve ; a media n, wide, triangular ridge
occurring on bottom of valve (fig. 20).

Remarks . - In regard to external morph ology and internal structure, the specimens de
scribed exactly correspond to the species Anatrypa niarkovskii ( = Iowatryp a markovskii) from

,------------~ ---~--_.-

- - -_. ._----~--------~-,;----1

~
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0.650.15

A

Fig. 20
Transverse seria l sections of two shell lowutrvpa mark ovsk ii. Tr ench Z- IV; Calvinaria albertcnsis Zo ne. N umbers refe r

to dista nce in mm from ventra l apex

the Frasnian of North Timan and the Volga-U ral area (LJASCHENKO 1973). Insignificant differ
ences are sometimes marked in a more fine ly costate shell and considerably less frequent
median gro ove on the brachial valve of the specimens under study.

A considerable similarity relates the specimens from Debn ik to those of Griinewaldtia
am ericana STAI NBROOK ( = Iowat rypa anterica na) from Independence Sha le of Iowa, USA.
(STAINBROOK 1945: 52, pl. 5: 18- 23, 27-28 ; fig. I : 6). Th e differences between them are small
and consist only in a more finely costate shell and more massive ventra l umb o in the former
species. The species 1. aniericana and I. niark ovsk ii are probably closely related .

Occurrence. - 1. ntarkovskii is known from ust'yaregskiye Beds of North Timan and from
the sar gayevskyi horizon of the Volga-Ural area and western slopes of the Ural Mountain s,
USSR. In Poland , thi s species has never been recorded so far . The specimens under study come
from Debnik, where they occur in trenches Z-IV, Z-V. Z-VII, Za r-I and in a roadside outcrop
of the Debnik-Paczoltowicc road on the western slope of the Zam owka Hill (Calvinaria alber
tensis Zone ; the conodont gigas and probably also Ancyro gnath us triangularis Zones).
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Ge nus Spinatryp ina RZONSNITSKAYA, 1964
Subgenus Spinatrypina ( Spinatrypina) RZONSNITSKAYA, 1964

Spinatryp ina ( Spinatryp ina) sp.
(pI. 13 : 1-3)

Material. - 5 complete a nd 14 slightly damaged she lls and 30 fragments. Sp ecimen s poorly
preserved , with exfo liated va lves .

Dimensions (in mm ):
------ - -----

ZPAL Bp T

XX III Lvv Ldv W T Lvv Nr /5

136c (11'8) (11'0) 12:4 6·2 (0'53) 4
137 h 14·6 13-7 15·4 7·6 0·52 4- 4'5
136h 1506 14·4 (16'0) 8·0 0·51 3'5- 4
136f 17·6 16'1 17·9 9·3 0·53 5-6

1360 17·8 16·2 (18' 3) 11·9 0·67 4
136c 17·9 16·6 (19'0) 7·8 0-44 4
250a 23·0 21·7 (22-4) 17·0 0·73 4- 5

- - - - --- - - - - - - -- --- - - --._- - - -

Description . - Shell medium-sized for th e genus, dorsibiconvex or, very rarely, biconvex,
tr an sversall y ellip tica l in outline, so me what wid er th an long ; cardinal margin subrectilinear
or, more frequently, angularly curved ; ante ro late ra l margins rounded ; anterio r commissure
uniplicate.

Pedicle valve with a wide and sha llo w sulcus marked only in th e ante rior part of shell of
adult specimens . Interareas di stinct , high, apsacli ne to ana cline ; beak suberect to erec t. Del
th id ial plates fused; pedicle foramen roundish.

Brachi al va lve tran sversall y elliptica l in outl ine ; fo ld abse nt or very poorly developed.
Costa e tubular, on th e average 4 to 5 per 5 mm near the anterio r margin of ad ult specimens.

Growth lamellae closely spaced, usuall y a t 1-2 mm intervals.
D ental plates a re marked by sma ll, long lat eral cavit ies. The interio r of br achial valve

typical for the genus.
lntraspecijic variability, - The specimens di spl ay a co nsidera b le va riabi lity in so me of

their morphological ch aracter s such as, e.g., the con vexity of shells. In add it io n to specimens
marked by flat she lls (convexity ind ex = 0-44 to 0,48), th ere a re specime ns having very con vex
shells (0·7\ to 0,73). In most she lls, this index amounts, however, from 0·51 to 0·58.

The orn ame nta t io n of she lls (density of co stae) is a lso variable. The collecti on includes
single specimens with finer (a bo ut 6 per 5 mm) a nd coa rse r (about 3·5 per 5 mm ) cos tae, while
th e typical on es have abo ut 4 to 5 costae per 5 mm .

Remarks. - The poor sta te of it s preser vati on precludes a more accura te identificati on .
Som e eleme nts of exte rna l morphology such as th e co nvex ity of she ll, its dimension s and len gth 
to-wid th proporti on s a re indicative of th e subgenus Sp inatrypin a ( Spinatrypina) .

The specime ns under st udy a re exte rna lly similar to those of Spinatryp a ex gr. tubaecostata
PAECK. from th e semilukskiye Beds of the cent ral a reas of th e Ru ssian Platform (L JASCHENKO
1959: 175, pI. 51: 3- 4). This similarity is primarily expresse d in a similar size, outl ine and
o rname nta tio n of she lls. It is a lso in size and orname nta t io n th at the specime ns described
a re simi la r to Spinatrypa communis LJ ASCHENKO from th e upperm ost G ivetian (rozayevskyi
horizon ) of th e Ru ssian Platform (LJASCHEN KO 1969: 41- 42, pI. 8 : 4). In thi s case, a more
accura te co mpa rison is precl uded by th e fragmentary cha racte r of specime ns both from Debnik
a nd th ose of th e holot ype of S. communis. It is likely th at th e specime ns described represent
a new species.

Occurrence. - Spinantrypina ( Spinatrypina) sp. occurs in the upper pa rt of th e profile
in a q ua rry above Rokiczan y 0 6/ ravine and of th e Main Carmelite qu arry, as well as in
detached block s found in th e upper part o f Rokiczan y D61 ra vine a nd on a lip west of the
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qu arry above Rokiczan y 0 61 ravin e (Sp inatrypina ( Spinatrypina) sp. Zone ; th e conodont
Lowermost asymmetr icus Zon e). Specimens fr om Ro kiczan y 0 61, ass igned by G URICH ( 1903 :
147) to Atrypa aspera SCH LOTH. sho uld perh aps be referred to th is species .

Genus Spinatrypa STAI NI3 ROOK, 1951
Subge nus Spinatrypa ( Sp inatrypa) STAINI3ROOK, 1951

Sp inat rypa ( Spinatrypa) semilukiana L JASCHENKo , 195 1
(pl . 13 : 5, 7-10 ; pl . 14 : 6)

1903. A trypa bifidaeformis TSCflERNYSCIJEW; G . G URICH: 146- 147, pI. 2 : 14.

1930b. Atrypa bifidaeformis TSCIIERNYSCHEW; D . V. NALlYKIN: 74, pI. 7 : 1- 2.

1947. A trypa bifidaefor mis TSCHERNYSCHEW; D . V. NALlVKIN: 10 1- 102, pl . 23: 5-6.

1959. Spinatrypa semi lukiana LJ ASCIIENKO; A. I. LJ ASCHENKO: 174, p I. 5 1: 1-2 : pl . 55: l v: pl . 56 : l g.

Material. - 8 complete, 6 damaged shells a nd 20 fragm ent s ; in addit ion, 12 single pedicle
and brachial val ves with pr eser ved elements of int ernal st ruct ure , etched from rocks by means
of acetic acid .

Dimension s (in mm ) :
-- - - - -

ZPA L Bp
Lvv Ldv W T N r/lOXX 111

- ---~- - - -
138 d ( 15,3 ) 14·2 16·3 7·4 6
252 f 16·1 14·9 17·7 8·9 5
252g 18·8 21, <) 10·5 4-5

252d (20'2) (19 ' 1) 23-9 1Jo9 5
252e 24·7 23-6 (28'0) 18·6 6
138c 26·9 24 ·8 26·7 15·3 5

Description. - Shell medium-s ized for the genus . dorsibico nvex , round ish to t ran sversall y
ellip tical in out line, slight ly wider t han lon g ; card ina l margi n straight , a nte ro la teral margins
rounded , a nte rior co mmissure uni plicat e.

Pedicle val ve with a sha llow , wide sulcus visible . in ad ult specime ns , in th e anter io r part
of she ll ; interareas sma ll, ortho cline to anacline ; beak erec t to slightly incurved. D eltidial
plat es fused and, in th e upper part , pierced by a ro undis h pedicle fo ra me n.

Brachial va lve with a low, gentle fold developed in th e an te rio r part of she ll in ad ult
spec imens .

Sh ort dental plat es. di stinct in you ng spec imens a rc devel oped inside th e pedicle valve
(pI. 13: 7) ; in later stages, dental plat es may be embedded in th e she ll.

In brachial va lve, hinge plat es are sho rt and dental so ckets crenulat e (pI. 13: 10).
Ornamentation in th e form of d istinct , thi ck , undulating ribs (5 to 6 per 10 mm nea r th e

a nte rio r margin in ad ult spec ime ns), whic h, a t th e int er secti on with gr owth lines, form nodular
spine bases. Spines lon g, ra rely preser ved (pI. 13: 9).

Remarks. - This species was descri bed by G URICH ( 1903) fro m Debnik as A trypa bifidae
fe rmis TSCH ERNYSCHEw. Recently, a tte nt io n has bee n ca lled by so me aut hors (NEFEDOVA 1955
and LJ ASCHENKO 1959) to the fact th at speci me ns of other spe cies are ass igned to Tsch er
nysch ew's spec ies. They emp hasize tha t the presence o f a median groove o n brach ial a nd
a d ist inc tly defin ed fold o n pedicle valve is an important d iagnost ic character of S. bifidaeform is.
This is in conformity with th e present writer's observatio ns on type specimens made by him
at th e VSEGEI Museum in Leningrad . The speci me ns fro m D ebn ik do not di spl ay th ese
morphological elements, except for a med ian flatt ening in th e umbon al pa rt of brachi al va lve
marked only in so me of th em .

The specime ns under study dis play a co nside ra ble exte rnal similarity to Spin atrypa sem i
lukiana LJASCHENKO fro m th e semiluks kiye Bed s and rud kinsky i hori zon (Middle Frasnian) of
th e Ru ssian Platform (LJAscHENKO 1959 : 174, p. 51: 1- 2 ; pI. 55 : 1v ; pI. 56: I g) a nd are
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identical with A trypa bifidaefo rmis (sensu N ALl VKIN, 1947) ( = Sp inatryp a ( S.) semiluk iana)
fr om the semiluks kiye Beds (accord ing to NALl VKIN - th e Lower Frasni an ) of Voronezh .

Occurrence. - Spinatrypa ( S .) sem ilukiana is kn own from th e M iddle Frasn ian of the
Russian Platform and , recently, a lso from the Lower Frasni an of Poland . At Debnik, thi s
species occurs in the uppermost part of the profile of a quarry above Rokiczany Dol ravine
and in Old Tumidalski 's quarry ; some specime ns come from detached blocks found on a tip
west of a quarry abo ve Rokiczan y Dol ravine (Cyrtospirijer bisellatus Zone ; the conodont
Lower asymmetricus Zon e). A trypa bifidaeforntis ( = S. ( S .) sentiluk iuna) was a lso cited by
G URICH ( 1903) from the upper pa rt of Roki czan y D ol ravine.

Subo rde r Dayioidea JOH NSON, 1974
Superfamily Dayiacea WAAGEN, 1883
Fam ily Biernatellidae BALlNSKI , 1977

Gen us Biernatella BALINSKI, 1977
Biernatella polonica BALlNSKI, 1977

(pI. 10 : 4)

1977. Biernatella polonica gen. et sp. n o v. ; A. BALlNSKI: 179-183, pl. 9 : 1-4 ; pl. 10 : 1-4; figs 2-4.

Material. - 20 co mplete, 30 damaged she lls a nd 80 fragm ents. Several single val ves were
separa ted by etching with acetic aci d (con od ont sa mples from tr ench Z-IV).

Description and remarks. - See BALlNSKI 1977.
Occurrence. - This species has been kn own so far from Debnik only, where it occurs

in trenches Z-IV, Z-VI [ and Zar-I , in a roadside outcrop of the D ebnik-Paczoltowice road
(Calvinaria albertensis Zone ; the conodont gigas and, probably, Ancyrognathus triangularis
Zones) and in trench Z-VI iCaryorhyn chus tumidus Zone; th e uppermost part of th e conodont
gigas Zon e).

Subord er Athyrididina BOUCOT, JOHNSON and STATON, 1964
Superfamily Athyridacea M 'Cov, 1844

Family Athyrididae M'Cov, 1844
Subfamily Athyridinae M'Cov, 1844

Genus Athyris M 'Cov, 1844
A tliyris concentrica (v. BUCH, 1834)

(pI. 12 : 2-3)

1834. Terebratula concentrica ; L. v. Bucn ; 103.
1934. Athyris concentrica (BUCH); K. T ORLEY: 119, pI. 8: 63-64.
1947. Athyris concentrica BVCH ; D. V. NALIVKIN: 129, pl. 31: 16.
1951. Athyr is concentrica B VCH ; D . V. NALIVKIN : 25, pl , 6: 7.
1961. Athyr is concentrica (B UCH) ; E. A. IVANo v A: 19- 21, pl, 1: 1-2; fig. 4.
1966. Athyris concentrica (v. BUCH) ; G . BI ERNAT: 143- 144, pl , 31: 1- 2.

Material. - 5 complete or slightly damaged shells a nd 6 fragments.
Dimensions (in mm):

ZPAL Bp
Lvv Ldv W T ItXX IJI wsu

233f lOA 9·2 (12'3) 5·7 5·0 1·3
233h 11·8 10·8 13-0 (6'7) 5·9 1·0
233a 13·4 12·2 15·2 9·0 704 5·0
233d 15·0 14·0 (18'0) 10·8 7-4 6·5

- - -- - - - _ ._- ---
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Description. - Shells medium-sized for the genus, bicon vex, transversall y ell iptical to
subround in outline, so mewha t wide r than lon g ; card inal margin curved ; lateral margins
ro unde d; ante rior margin usually truncat e ; ante rior commissu re un ipl icat e.

Ped icle valve regularl y co nvex, umbo massive, th ick , beak pierced by a round , ped icle
foram en ; sulcus sha llow, start ing a t one-quarte r o f th e length of valve from bea k ; ton gue
long, ro unded .

Brach ial va lve tr ansversall y ellip tica l in ou tline, with a somewha t protruded umbonal
part ; fold developed in th e a nterior hal f of valve, low, except for adult individua ls in wh ich
it is high close to th e anterio r ma rgin .

Du e to the exfol iat ion of th e va lves, o rnamenta t ion poorly preserved , only co ncent ric
growth lines, ] 2 to ]6 of th em per 5 mm , are visible.

Interi or not studied .
Remarks. - In th eir size, gen eral outline, shape of shells and development of th e ventral

su lcus and dorsal fold , the specimens under study are very similar to A tliyris concentrica (BUCl~),

in particular to its specimens from the yeletskiye Bed s (Famennian) and the K oltubansk lime
stones (Frasnian) of Ura l (NALlVKI N 1947, 1951 ). A con siderable externa l similarity al so relates
th em to A. concentrica from th e Middle Devonian o f Skaly, Holy Cross Mts. , Poland (BIER
NAT 1966) and from th e U pper Gi veti an of Bilvcringsen near Iserl ohn , W. G erman y (TORLEY,
1934). The specimens from Debnik ::I iffer from th em o nly in a so mewha t less closely spaced
growth lines.

Specim ens of A. interm edia NALlVKIN fro m th e U ppe r Famennian of Afgha nista n (BRICE
1970: 225-226, pI. 14: 22), externally simi lar to th e species from Debnik, differ from them
in an ins ignifica ntly lower fold on brach ial va lve, mor e massive ventra l umbo and the presence
of a median costa on th e bottom of th e su lcus of pedicle va lve. A. vitta ta from Hamilton Group,
Ohio, USA (HALL and CLARKE 1894, pI. 45: 1- 5) is externally sim ilar to A. concentrica, but
th e A merica n speci mens have a somewhat mor e rectil inear ca rdi na l margin and a slightly
dee per su lcus on pedi cle valve.

Occurrence. - Frequent in the Middle and Upper Devonian of Eurasia.
The specimens under study come from tr enches Z-V11 iCalvinaria albert ensis Zone; the

co no dont gigas Z on e), Z-VI and Z-XI tCaryorhyn chus tum idus Zone ; the upper part of the
con odont gigas Zone) and from qua rry Z-l I tLeiorhyn chus leavis Zone ; th e lower pa rt of the
conod ont triangularis Zon e).

Suborder Spiriferidina W AAGEN, 1883
Superfamily Spiriferacea KING, 1846
Family Delthyrididae WAAGEN, 1883

Subfamily Acrospirlferinae T ERMIER and TER MIER , 1949
Genus Eleutheroko mma C RICKMAY, 1950

1950. Eleutherokomma CRICKMAY, n. gen. ; C. H . CRICK MAY: 219-220.
1970. Eleutherokomma C RIC KMAY; D. BRICE : [(11.

Remarks. - This genus was erected by CRICKMAY (1950) for severa l species on the who le
similar to the representatives of the genus Mucrospirifer, but differing in the ch aracter of th e
micro-ornamentation of shells. Seve ra l spec ies of this genus are known from th e uppermost
Gi veti an a nd Lower Frasnian of Nor th Amer ica a nd Afgha nis ta n.

Simi lar species were describ ed in th e USSR under th e generic names L amellispirifer
( = M ucrospirijer) or Mu cro spir ifer. Reaching th e co nclusion tha t the Upper Devonian form s
from the USSR differ fro m th e representatives of the M iddl e Devonian Mucro spirifer, LJ A
SCHENKO (1970) erect ed a new genus which he ca lled Dm itrispirifer. Compar ing th e genera
Eleutheroko mma and Dniitrispiri fer, one can notice th at th ey are marked by an identical
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internal structure, as well as sha pe, size and macro- and micro-ornamenta tion of their shells.
The lack of spiny processes (mucro nes) of the card inal margin, a character istic feature of
Eleuthero komma, observed in D . nalivkini LJASCII ENKO (a type species of the genus) and in
D. aliger LJASCHENKO fro m the Lower Fra snian of the USSR (LJASCHENKO, 1973: 126-129,
pI. 43 : 1- 5) may result from the poor sta te of preserva tio n. The genera Eleutherokomnut and
Dmitrispirife r seem, therefore , to be synonyms, but an y ultimate elucida tion of th is pro blem
will only be possible after an accura te examining of type specimens of E. hamiltoni and D. na
livkini.

Elcutherokomma zareczny i (G URICII. 1903)
(pI. 15 : 1- 10)

Nl'o /Y{JI': Z PA L Rp XX III /202e; illustra ted in plat e 15 : 2.

1903. Spirifer Z arecznyi , Va r. angustior. : G . GURIClI : 139, text-fig. I.
1903. Spirife r Zarecznyi . Va r. latior. ; ibid., 139-1 40, pl. I : 15, text-fig. 2.

Material. - 9 complete or almost complete and 14 damaged shells, as well as 50 fragments
of shells and valves externa lly preserved fairly well. but mostly with exfoliated valves. Several
pedicle and brachial valves with preserved elemen ts of internal structure were obtained from
limestones dissolved in acet ic acid (conodo nt samples) from Olel Tumidalski' s quarry (SI..T-l
and SI..T-2) .

Dimensions (in mm) :

Z PAL Bp
XX III Lvv Ldv w T

------- - - - ------ ----- - - -

205 a
202 e
202 b
202a

1:1 ·0
16-3
16·3
18·2

12-0

15·0
14·7
16-2

27·3
(28-8)

11-4
IN
14·3
15·6

Descript ion. - Shell medium-sized for the genus, biconvex, pent agonal to transversally
elliptical in outline; card inal margi n very long, ca rs extending to form long spines, lateral
margins slightly curved, ant erior margin truncate, anterior commissure uniplicat e.

Pedicle valve regularly convex; intera reas concave, anacline ; beak incurved ; sulcus deep ,
distinctl y limit ed by thicker plicae, smooth, mar ked even in the umb onal part.

Brachial valve semicircula r to triangular in o utline, more strongly convex in the posterior
part ; fold distinctly limited by two deeper grooves, fl at or with a median , gentle groove.

Orn ament ation of shell composed of 8 to 15 plicae on each lat eral side of valve. Growth
lines forming projecting lamellae. Micro-or name ntation composed of very fine, rad ial striae
(abo ut 16 per J 111m) and concentric growth mierolines forming togeth er a characteristic reti
cular patte rn (pI. 15: 9).

Long, massive, diverging denta l plates occur in pedicle valve ; a very low median ridge
(pI. 15: 5) preserved in some specimens. No delthyrial plate observed ; an umbonal callus
and ridges on urnb onal , internal parts of dental plates are only visible (pI. 15: 5, 7).

A striated cardinal process occurs in brachial valve; hinge plates fairly long, subrectangula r,
slightly extending anter iorly (pl. 15: 8); crur al plates and median septum lacking.

Intraspecific variability. - Two varieties of the species Spirifer Zareczny G UR ICH were
erected by G URI CH : one of them, S. Zareczny var. angustior G URICH for elongate specimens,
collected in the Old T umidalski's quarry and S. Zarccznyi var. latior G URICH for strongly
extended, lent icular specimens, with thicker plicae, wider sulcus and higher interarea, found
in Rokiczany Dol ra vine. The present collection, coming mostly from a tip west of the quarry
above Rokiczany Dol ravine, include s shells of the angustior and lat ior types, as well as of
the transitional type both in regard to the shape and ornamentation of their shells. Noteworthy
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is the fact that shells of the two varieties occur sometimes together. No correlation has been
observed between the shape of shell and its ornamentation and the height of interarea of
pedicle valve. Thus, now there is no found ation for maintaining the varieties, separa ted by
G URICH. The two forms should be recognized as one species, but marked by a con siderable
intraspecific variability. A simila r variability (probabl y polymorphism) has frequently been
ob served in other representatives or thi s group of spiriferoids (e.g., BIER NAT 1954: 522; VAN
DERCAMMEN 1959; STRUVE 1963: 48\; ROBERTS 1971: 190-196).

Remarks. - E. zareczny i displays a con siderable similarity in external morphology (orna
mentation and micro-ornamentation , convexity of va lves, long spinal processes of cardinal
margin) and internal structure (median ridge in ped icle valve) to species of the genus Eleuthero
komma described by CRICK MAY (1950, 1963, 1967) from the Middle and Upper Devonian of
Alberta, Canada, in particular to E. aechmophora CRICKMAY (1967: 16, pI. 3 : 14-15; pI. 11:
9-13), whose shell s are simila r in shape, proportions and ornamentation and differ in a slightly
higher and flatter area of pedicle valve and smaller dimensions.

E. zareczny i is externally similar to some species of the genus Alatiformia STRUVE, in par
ticular to A.? dorsocava (SPRIESTERBACH) from " Cultrijugatus-Z otie", Wildenkuhlen near
Kierspe, W . SauerIand , W. Germany (STRUVE \964: 339, text-figs 8-12). The specimens from
Wildenkuhlen have, however, a catacline interarea of pedicle valve and a strongly developed
median ridge on fold.

E. zarecznyi (G URICH) is simila r in the shape and ornamentation of shell to Chimaerothyris
hotzi PAULUS, STRUVE a nd WOLFRAT (1963: 465-486, pI. 63-65; pI. 66: 18-23 ; text-figs 2-15)
from the Eifelian of the Eifel area. The specimens from Eifel are, however, mostly larger, with
a flatter interarea of pedicle valve and elongate cardinal extremities. Other details of internal
structure and external morphology of the representatives of the genus Chimaerothyris are on
the whole identical with th ose of the specimens under study and representatives of Eleuthero
k omma.

Spirifer mesacostalis Hall from Chemung Group, New York, USA (H ALL and CLARKE,
1894, pI. 34: 32-34) differ s from E. zare cznyi primarily in the presence of a distinct plica on
the bottom of su lcus ; a groove running over the entire length of fold and a median septum
in pedicle valve. Also considerably related to E. zareczny i is Spirifer mucronatus var. posterus
HALL also from Chemung Group (HALL and CLARKE 1894: 361 , pI. 34: 27-31). Differences
in the outer appearance of these two forms are insignificant and are mostly expressed in
a considerably lower interarea of pedicle valve and smaller shells of the American species.

Occurrence. - E. zareczny i has so far been known only from the environs of Debnik.
GURICH (1903) cites some specimens of thi s species from the Old Tumidalski's quarry and
from the upper part of Rokiczany Do'>1 ravine. JAROSZ (1926) includes Sp , Zarecznyi var. all

gustier and var. latior in the list of fauna from th e upper part of Rokiczany 061 ravine, together
with Leiorhynchus cracoviensis ( = Calvinaria cracoviensis) (the species cited in thi s list come,
however, from different geological horizons!). The specimens here described were collected
in the Old Tumidalski's quarry and on a tip west of the qu arry above Rokiczany 061 ravine
(Cyrtospirifer bisellatus Zone; the conodont Lower asymmetricus Zone).

Family Costispiriferidae TERMIER and TERMI ER, 1949
Genus Theodossia NALIYKIN, 1925

Theodossia cf. liungerfordi (HALL, 1894)
(p l. 18 : 5- 8)

cf. 1894. Spirifer hungerfordi n. sp.; J . HALL and J . H. CLARK E: pl. 37: 26- 30.

Material. - 7 fragmentary shells and single valve s.
Dimensions (in mm): Lvv = 9'5; Ldv = 7·6; W = 11 ·0; T = about 5·9 (young specimen) .
Description, - - Shell to 28 mm in width , ventribiconvex, heart-shaped in outline ; the widest
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at midlength of sh ell; card ina l ma rgin st ra ight, con st ituti ng two-t hird s of the widt h of she ll;
anterolat eral ma rg ins rounded , ante rior commissure uniplicate. Pedicl e va lve wit h a high,
so mew ha t concave intera rea ; beak erect to incu rved ; sulcus very shallow, indistinct ly separated
lat erall y a nd start ing in th e umbonal regi on . Brachi al va lve transver sal ly ell iptica l in outline;
fold ver y low, indi stinct. Fold , sulcus and latera l parts of va lves co vered with st ra ight very
fine costae (9 to 20 per 5 mm near anteri or margin ); micro-ornamentation preser ved in the form
of close ly-spaced , co ncent ric growth lines.

Lon g de ntal plates occur in pedicle valve ; the int er ior of brachial va lve was no t examined.
Remarks. - T he specime ns described ha ve a very character istic, fine orname nt ation , which

pron ouncedl y differs the m fro m mo st species of th e genus Theodossia NALIVKIN. In the de nsity
of costae th ey a re most closely related to the specimens of Th. superba (E ICHWALD) from th e
Middle Devon ia n o f Ural and Centra l Asia (N ALlVKIN 1947: 119, pI. 30 : 3-4), but th e latt er ' s
she lls a re co nside ra bly larger (to 60 mm in wid th) and have a sma ller intcrarea o f ped icle va lve
and fla t costae.

The specime ns fr om Dcbn ik are externally most c losely related to Th . ltungcrfordi (HALL)
from the Upper Devoni an o f Rockford , Iowa, USA ( HALL a nd CLARK E 1894, pI. 37: 26-30),
from whi ch th ey d iffer , however, in somewhat th in ner costae (abo ut 8 per 5 111 m).

It is likely th a t th e specimens de scribed belong to a new species, but , du e to the very fragme n
tary collection , it is impossib le to stud y thi s fo rm accurately.

Occurrence. - Th . hungerfo rdi is known from t he U pper Devonia n of Iowa, USA. All
the spec ime ns now studied come from gray, spo tty intrasparites of trench Z-V II (Calvinaria
albertensis Zone ; th e con od ont gig as Zone).

Fami ly Cy rtos pirifer idae T ERMI ER and TER~lIER , 1949
Genus Cyrtospirifcr N ALIV KI N, 1919

Cyrtospirifer bisellat us (G VRICH, 1903)
(pI. 16 : 1- 6 ; fig. 2 1)

1903. Spirifer Archiaci M URCIl. var . biselluta G DR. ; G. G DR ICII: 141-1 42, pl . I : 1--2.
Neotype: ZPA L Bp XX III/I 94c ; illustra ted on pl. 16 : 2.

Material. - 8 co mp lete she lls, 9 fragment s an d 40 single va lves , all of th em fa irly well
preserved except for mostly exfolia ted va lves.

Dimension s (in mm ) :

ZPAL Bp
Lv \' Ld v \V T wfoXX II!

194d 26·0 22·2 33·5 20·7 13-5
194c 26·0 23·6 38·6 22·0 15·0
194 b 30·0 26·2 37·0 23·7 16'2
196:1 35·0 30·0 44-3 26·3 21·4
194a 34·0 28·5 46·5 27· 1 19·0

-- ---

Descript ion . - Shell la rge, medi um -sized for the gen us, biconvex to vent ribico nvex, wider
th an long, with grea test width a t the hin ge line , pentagonal to transversall y elliptical in o utline ;
cardinal marg in lon g, straight; latera l margins rounded ; anterior margin truncat e ; ante rior
commissure un iplicat e.

Pedicle va lve with a distinct sulcus sta rting at the umbonal part; interareas wide, co ncave,
ana cline . D elthyrium fa irly narrow, covered in upper thr ee-q uarters by a convex de lthyria l
plat e.

Brachial va lve trapezoidal to semicircular in o utline, with a strongly marked, convex umbo
and fairly high, distinctly separated fo ld , divi ded by a med ian groove.
5 - P al a eontol ogia P ol onica No . :19
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Shell orna mcnied by fine costae (9 to 12 per 10 mm near anteri or margin), single on lateral
part s of valves and bifurcating on sulcus and fold; 20 to 40 costae occur on each lateral side
of valve. Sulcus distinct , wide, deep, gently concave. Fold distinctly separated laterally by deeper
and wider intercostal grooves, fairly high, strongly extending anteriorly and divided into two
folds by a longitudinal median groove. Interarcas of pedicle valve covered with fine, high,
vertical striae (6 per I mm), which are transversally wrinkled. Micro-orna menta tion of shell
not preserved.

Long dent al plates, diverging in the umbonal part and nearly parallel in the ant erior part
occur in pedicle valve (fi g. 21 ). A longitud inally oval muscle fi eld with a characteristic

7.0

1r\4fJ 3.3

4.9

1.9
r .
I
I

I

Fig . 21

T ransverse seria l section s of Cyrto spirifei bisellatus (G ORICH). Tip west of the quarry a bove Rok iczany D61
rav inc ; Cyrt ospirifer bisellatus Zon e. N umbers rcfer to distance in m m from ventra l apex

sculpture (pI. 16: 4) is visible on intern al mould between dental plates end somewhat anteriorly
from them.

A cardinal process and hinge plates occur in brachial valve. Impressions of muscle scars
arc preserved on intern al mould (pI. 16: Cl).

R emarks. - Cyrtospirifer bisellatus (G URICII) is a characteristic form differing from many
other representatives of th is genus in the presence of a distinct , longitudinal groove on the
fold of brachial valve. A similar groove occur s in Spirifer disjunctus var. sulcifer HALL (HALL
and CLARK E 1894: 361 , pI. 30: 16) from Chcmung Gr oup near Olean , New York, USA, which
has however, thicker and sharper costae. A poor illustration of this species precludes
accurate comparison of the two forms.

C. bisellatus is very similar to C. bisinus (LE HON) from the Middle Fra snian of Belgium
(VAN DERCAMMEN 1959: 107-114, pI. 4: 7-1 8), whose specimens arc, however, smaller, wider
(mucronate), with more rectilinear lateral margins, low and strongly concave interarea of
pedicle valve and less convex Ul11 bo of brachi al valve. It should be emph asized that , despite
these differences, the two form s are closely related.

Occurrence. - Thi s species was described by GURICI-I (1903: 141 ) from the Old Tumidalski' s
quarry and mentioned by JAROSZ (1926: 143-144, pI. 2 : 8a) from the upper part of a Zbik
ravine. As shown, however, by the present writer, this species occurs only north of Debnik,
since the specimens were collected from a tip west of the quarry above Rokiczany D61 ravine,
from the uppermost layers of th e quarry above Rokiczany D61 ravine, from the upper part
of Rokiczany D61 ravine and fro m the Old Tumidulski's quarry tCyrtospirifer bisellatus Zone;
the con odont Lower and a top part of Lowermost asyn unctricus Zone s). Specimens from the
upper part of a Zbik ravine, assigned by JAROSZ to this same species, belong in fact to a quite
different , Lower Famennian, species, closely related to C. minor (G URICH).
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Cyrtospirifer m inor (G URlel!, 1903)
(pl , 17 : 1-11 )

1903. Spirifcr Arcliiaci VCRN . var. minor GiiRIClI ; G . G ORICII: 1·12- 143 , pl . I : 4-7 .

1918. Spirifcr Arcliiaci VERN. var. minor G OR.: J. JA IW SZ; pl. S: 23.

Lectotvp e: G ORICII 1903, pl. I : 4 ; a specimen deposited in th e col lections (If the U ni vers ity M use um in Wroc law,
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Material . - 35 complete , 60 slight ly damaged she lls a nd 270 single va lves and fragmentary
she lls and valves, all of them fa irly well pre served externa lly, frequen tly with exfo liated va lves .
Well pr eser ved interio rs. visib le in silicificd spec imens from quarr y Z-II , were sepa ra ted by
mean s of acetic acid .

Dimensions (in mm) :
- - ------- - - -. ---_. - - - - -- - . .

Z I'AL Bp
XX III L w Ldv W T wfo HArvv

- - - - - -- ._ - - - - - - ---

2 11 f 6·2 5' () (7 '2) .\-6 2·<) 1·3

217h so 7·3 11·6 (,,7 (4 '8) 2·8

2 171 10·6 9·0 13·7 7·5 6·5 '1 .'1

2 11c 11·2 9·3 14 ·3 <) ,2 5· 8 4 ·7

2 11a 15·6 I H 19-4 13·2 (S'(') 5 ·0

232b 16·8 15·9 23·7 14·6 10·7 6·0

232 a 18·0 17·0 23·8 17·8 14·0 5·9
------- ---- - ---~ - --- -- - - _._-- ----~- - - - -- --- _ ..

Description. - Shell small to medium-sized fo r the ge nus, ven tr ibico nvex, transversally
ellip tical to pentagonal in out line, wide r th an long ; cardinal ma rgin st ra igh t, long ; cars, if
pr eser ved , small; la tera l margins ro un ded , anterior margin truncate o r a ngula rly indented ,
anteri or co mmissure unip lica te .

Pedicle va lve with a deep sulcus, no t very d ist inctl y sepa ra ted la terall y a nd appearing in
th e um bonal part ; int crareas co ncave; beak erect to incu rvcd. .

Brachial va lve tr a pezo idal to tran sversall y elliptica l in out line ; fo ld low, wide, dis tinct ly
sepa ra ted lat erall y, con vex, flat o r with a sha llow med ian groove.

Shell covered with costae, sin gle on la teral parts and bi furca ting o n sulcus a nd fold . The
number of co stae on eac h la teral pa rt of va lve fluc tuates be twee n 17 and 26, o n sulcus and
fold between II a nd 19, depend ing on th e size 01 valve. A micro-ornam en tati on , con sistin g
of distinct , radial , pa rall el str iae, about Ig of [hem per I mm (p l. 17 : 11) is visible on better
preserved, not exfol iat ed va lves .

Strong, long, di vergen t to subpa ra llel dental pla tes occur inside th e pedicle val ve. In th e
apical part of delth yriurn, a t rian gu lar, nea rly flat dcl thyrial plat e covers de lt hyrium up to its
mid height (pI. 17: g).

A str ia ted ca rd inaI proce ss occurs in brach ial va lve; hinge plates rectan gul a r, slightly
extend ing ante rio rly; cr ura long, st raight (p l, 17: 9- 10).

Intraspecific variabiltty, - The species und er study displays a co nsiderable va riability
within limit s o f triangularis Zone a nd, therefore, specimens co ming fro m va rious outcrops
and hori zon s co ns iderably differ from each other. Speci men s fro m o lder horizo ns (t he lower
most pa rt of triangularis Zo ne, trenches Z-X IV an d Z-XV I) are la rge, reaching to 20 mm
or so me times, even more in length (fig. 22A). Specime ns yo unger stra t igraph ica lly (most of
quarry Z-II) a re sma ll, usuall y 10 mm lon g, only very rarely reaching 15 mm (fig. 22 B). In
th e uppermost layers of q uarry Z-II a nd in trenches Z-VII I a nd Z-I X (the lowerm ost Famen
nian), th e dimension s of this species increa se once aga in, freq uently amo un ting to more than
20 mm in length (fig. 22C) ; the speci mens arc ver y simila r to th ose fr om trenches Z-XIV
and Z-XVI.

Yet larger dimen sions a rc o bserved in higher beds belonging to the Lower Famennian
(trenches Z-bi-f, Z-bi-lI , Z- bi-IV). She lls fro m th ese layers reach so met imes 30 mm in length
5'
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(fig. 22D) and more frequentl y display a well develop ed medi an gr oove o n fold of brachial
valve. Despite a close simila rity to a nd relat ionshi p with the Frasnian speci mens of C. minor,
th ey seem to represent a different species.

The specimens under study also display a conside rable intrap opulati on al va riability. Such
characters as th e size of shell, size and curvat ure of ventra l int era rea , height of fold and presence
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Fig . 22
Dia gra m illustra ting time changes of shell s ize in Cyrtospirifer minor (A , B) and its Famen nian descendant C. aff. minor

(C, D). L - lenght of the shell , n - numbers of specimens ; black tria ngle indicate the average qu ant ity
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or absence of median groove on it, and depth of sulcus are subject to considerable variability,
with a simultaneous occurrence of tran sitional forms.

Remarks. - Cyrtospirifer minor (G URICH) differs from many species of the genus Cyrto
spirifer primarily in its relatively small dimensions, a transversally elliptical outline of shell
and a high, concave interarea of pedicle valve.

From Spirifer archiaci MURCHlSON (1840: 250, pI. 2 : 4) it differs in a wider shell and
considerably larger interarea of pedicle valve. In addition, a longitudinal groove on fold,
very distinct in Murchison's species, occurs here rather sporadically.

Cyrtospirifer minor is most closely related to C. asiaticus BRICE from the Lower Farnennian
of Afghanistan (BRICE 1970: 123-128, pI. 7 : 11 , pI. 8: 5-7 ; text-fig. 25) and to C. archiaci
(= C. asiaticus according to BRICE 1970) from the zadoniskiye Beds (Lower Famennian) of
the USSR (NALIVKI N 1947: 114, pl. 28: 1-3). These species are similar to each other in the
shape, size, proportions of shell and character of ornamentation (the size of shell of C. asia
ticus corresponds to that of largest specimens of C. minor) . The differences between them are
not very large (maybe only of a subspecific rank): the shells of C. minor are thicker and have
a lower, more concav e interarea of peelicle valve.

Specimens of C. arcliiaci (MURCH.) from the Karniowice 3 boring (about 6 km ESE of
Debnik) (Zakowa 1965) are on the whole very similar to those of C. minor, but they undoub
tedly represent a separate species, the same as specimens from the Lower Famennian of Debnik
( = C. aff. minor).

Occurrence. - C. minor has so far been known only from the environs of Debnik, Poland.
G URICH (1903: 142) cites this species from the Zbik ravine and from the Zarnowczany Dol
and Laczany Dol ravines. JAROSZ (1926: 144-145, pl. I : 12a) cites it, in addition, from an
outcrop at the Debnik-Paczoltowice road , a do zen or so meters NW of Laczany Dol ravine
(together with Leiorliynchus laevis). The present observations have not confirmed the auto
chtonous occurrence of C. min or in Zarnowczany Dol and Laczany Dol ravines or in the
field road mentioned above.

The present material comes from numerous trenche s and outcrops in the upper part of
the Zbik ravine , where it occur s in dark-gray, marly micrites and biopelrnicrites in trenches
Z-VI iCaryorhynchus tumidus Zone; the uppermo st part of the conoelont gigas Zone) , Z-rI,
Z-IIf, z-xrv, Z-XV and Z-XVI tLeiorhyn chus laevis Zon e; the lower part of the conodont
triangularis Zone) . A related species occur s in the Lower Farnennian (trenches Z-VIIf, Z-IX ,
Z-bi-lT, Z-bi-IV) from which it was err oneou sly described by JAROSZ (1926: 144, pl, I: 17)
as Spirifer Archiaci var. bisellata G UR.

Genu s Tenticospirifer TIEN, 193 ~

Tenticospirifcr cyrtinifo nnis (HALL and WHITFI ELD, I~ 7 5)
(pI. 18 : 1-2)

1894. Cyrtia cyrtiniformis HALl. and WHITFIEl.O; J . H ALL and J. M . C l.ARKE : 42, pI. 25: 26-3 2.
1955. Cyrtospirifer tenticulutn (V ER NEUI L) ; T. 1. FEDOROVA: 37- 38, pl , 4: 5.

1956. Tenticospirifer cyrt iniformis (HAl.L a nd WIIITF1ELD); P. S. WARREN and C. R. STELCK: pl. 20 : 10-13.

1962. "Tellticospirif er" cyrtinaformis (H Al.L a nd WHlTFlELD) ; D. J . M cLAR EN, A . W . NORRIS a nd D . C. G REGOR:
pl , 13 : 11-14.

Material. - 2 complete and 2 almost complete shells and 20 fragments of pedicle and
brachial valves, most ly poorly preserved, fragmentary and with exfoliated valves.

Dimensions (in mm):
-- _._---~-

ZPAL Bp
Lvv Ld v W T wfo H ArvvXXIII

228b 11·2 10·4 16·6 9·8 5·5 7·5
228 a 2 1·0 15-4 23-4 18·0 10-4 14·7
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Descrip tion. - Shell medium-sized for the genus, to 4·5 ern in widt h, ventribiconvex,
pyramidal, costate; card inal margin long, straight; lateral margins rounded, anterior margin
slightly truncate ; ant erior commissure uniplicate.

Pedicle valve pyramidal; intcrurca fl at. catacline to nearly procline. Delthyrium narrow,
delthyrial plate concave. occurri ng in apical part. Sulcus di tinct , fairly deep, mark ed from the
umbonal part.

Brachial valve semicircular in outline, very slightly convex; fold low, fl at , mark ed even in
the umbonal part.

Sulcus, fold and lateral parts of valves covered with fine costae (6 to 8 of them per 5 mm
near ant erior margin).

Dental plates occur in pedicle and a striated card inal process and hinge plates in brachial
valve ; median septum and crura l plates lacking.

Remarks. - The specimens under study display a considera ble similarity in the shape of
shell, its proporti ons and costa tion ..1I1d in the development of sulcus, fold and interarea of
pedicle valve to Cyrtia cyrtiuifon nis HALL and WHITFl ELD from the Upper Devonian of
Rockford, Iowa, USA (HALL and CLARKE 1894 : 25, 1'1. 25 : 26-32) and to " Tenticosp irifer"
cyrt inifo rm is (HALL and WHITFI FLD) from the lower part of Mount Hawk Formation (Frasnian),
Alberta Rocky Mountains, Canada (Mc LAREN, NORRIS and GREGOR 1962, 1'1. 13: 11 -14).
T. cyrtiniforntis from the upper par t of Mo unt Hawk Format ion (Upper Frasnian) of Western
Canada , illustrated by WARREN and STELCK (1956, 1'1. 20 : 10-13) has a more convex inter
area of pedicle valve, which ditTers it from other representatives of thi s species. It is difficult to
sta te for certain if this concavity of interarea is a permanent character or one resulting from
the considerable intraspccifi c variab ility.

T. cyrt iniformis from Dcbnik an d Cyrtospirifer cono ideus (Ron,IER) from the Frasnian of
Europe are mark ed by a similarly low fold on brac hial valve and orna mentation in the form
of fine costae. ROEM ER'S species differs, however, in a smaller and more concave interarea of
pedicle valve, which is procline to anacl ine (according to VANDERCAMMEN 1959-: 151-153).

Specimens from Debnik are also similar in the character of orna mentation and shape of
shells to Tenticospiri fer k om i LJASCHENKO from the middle part of the Fr asnian of the Russian
Platform (LJASCl/ENKO 1959 : 187-1 88, pI. 62 : 7- 13). The Russian specimens have, however,
a much smaller and more convex interarea of pedicle valve and a deeper brachial valve.

As compa red with T. tcnticulum de VEH.N. from Yunn anella Beds (Upper Devonian) of
Hunan . China (TIFN 1938 : 11 7-1 21 , pI. 17 : 4-7 ; pl, 18: 1- 2), the specimens from Debnik
are primarily more finely cosiate and have a more strongly flattened interarca of pedicle valve.
On the ot her hand, specimens of T. tenticulu tn from the Frasnian of the environs of Saratov
(FEDORO VA 1955 : 37-38. 1'1. 4 : 5), accurately corresponding to T. cyrt iniforinis are very similar
to the specimens from Debnik a nd probably belong to the same species.

Occurrence. - T. cyrtiniforniis has so far been know n from the Upper Devonian (Frasnian)
of the USA and Canada; specimens of th is species were probably described also from the
environs of Sarat ov, USSR under the name T. tcnt iculutn (F EDOROVA 1955).

In Poland, this species has not been recorded so far . Now, the specimens under study come
from the environs of Dcbnik, where they occur in gray, marly intraspari tes and micrit es in
trenches Z-V. Z-VII, in an outcrop at the Dcbnik-Puczoltowice field road on the northern
slope of Zarn owka Hill (Calrinaric: albertens is Zone ; the con odo nt gigas and, probably , AI1
cyrognatlius triangularis Zone), as well as in dark-gray, marly biopelmicrite s of trench Z-VI
and Z-XI (Cary orhynchus tutnidus Zone ; the uppermost pa rt of the conodont gigas Zone).

Fa mily uncertain
Genus Tliontasaria STAINBROOK, 1945

1945. Tliomasuriu S r M N IlIW OK , 11 . £ l ' I1. ; M. A. STAINIIROOK : 57.
1947. Pyramidalia gen. 110Y. ; O. V. N ALI \'K IN : 124.
1964. Pyra midalia NALI \'K IN; J. DRUT : 78.
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Rem arks. - - The genus Thoniasaria STA INBROOK has hith erto been know n only from North
America and represented by two species onIy: Th. altumbona STAINB ROOK from Independence
shale, Iowa, USA and Cy rtia rock.ymon tana WARREN from Minn ewank a G ro up, Crows nest,
Canada. The two species are very similar and, according to CRICKMAY (1967) pro bably con
specific.

Similar specimens have frequently been described in Europe, Asia and North Africa as
Py ramidalia simplex (PHILLIPS). According to PITRAT (1965), the genus Py ram idalia NALIVKI N,
1947 is pro bably a synonym of Cy rtinella FREDEIUKS, 191 6. However, the internal structure
of the type species Spirifera simplex PHILl pPS is different than that of the repr esentatives of the
supcrfa rn ily Suessiacea (primarily, the lack of median septum in pedicle valve). On the other
hand , the internal str ucture of Spirife ra simplex is identical with tha t of the genus Thoniasaria
(cf. STAINBROOK 1945 ; NA LlVK IN 1947 ; VANDERCA MMEN 1957). Externa lly, the representatives
of the genera Thoniasaria and Pyraniidalia are so similar to each other that it is even difficult
to find any characters d iffering particular species.

Con sequently, the genera Thotnasaria and Pyramidalia should be co nsidered as synonyms,
with priorit y accorded to STAl NBROOK'S genus and Tli . altumbona remaining as a type species.
If, however, th is species is a synonym of any of the two remainin g species ( Cy rtia rockynion
tana or Sp irifera simplex) . then the older synonym should be a type species.

Tliotnasa ria simplex (PHILLI rs, 1841)
(pl , 18 : 3- 4; fig . 23)

184 1. Sp irifera simplex; J . P IIILI.l PS : 71, pI. 29 : 124 ; pI. 60 : 124.
1853. Spirifcr pyra midalis 111 . ; J. SCI INUR : 207-208, pI. 36 : 1.
1903. Spirifer simplex PH I LL. ; G . G UR ICH: 146.
1908. Spirifer simplex P HlLI .I PS ; K. T ORLEV: 16, pl. 3: 9- 10.
1947. Pyramidalia simplex I'HILLlI'S ; D. V. NALlVK IN : 124-1 25, pl , 31: 4.
1957 b. Plectospirife r simplex (J . I'III LLlPS) ; A . VA ND IR CAMMEN : 12- 21, pI. 2: 3- 17; fig. 15- 17.
1964. Pyramida lia simplex ( PH ILLlPS) ; J. DROT : 78-79, pI. 8 : 4.

cf. 1966. Pyram idalia cr. simplex (1'III LLlPS); G . B IER NAT: 136, pl. 27: I.

Ma terial. - 2 co mplete shells, one da maged, and 2 specimens of pedicle valve.
Dimensions (in mm) : Lvv = 12-4; Ldv = 10·9 ; W = 14·6 ; T = 10·7.
Description. - Shell medium-sized for the genus, ventribico nvex, transversally ova l to

trapezoidal in out line. Ca rdinal margin straight, lateral margins rounded, anterior margin
trun cate, an terio r comm issure uniplicate.

Pedicle valve high, pyramidal; area very high, almost fl at ; delthyrium high, na rrow, covered
by deltidum at two-th irds of the distance from apex. Sulcus distinct, star ting in the um bonal
region.

Brachi al valve slightly convex ; fold very small, visible only near the anter ior margin.
. Du e to exfoliation, orn ame nta tion not preserved, except for very slight plicae near the

anterolatera l margins of valves.
Stro ng, fairl y long ventra lly divergent dental plates present in pedicle valve (fig. 23). In

terior of brach ial valve not studied.
Rem arks. - The specimens under study are very similar to Spirifera simplex P[-(I LLl I'S

from the Middle Dcvonian of England (PHILLlPS 1841), from which they differ only in some
wh at smaller dimensions ; the specimens illustra ted by PHI LLl I'Sdisplay, however, a considerable
variability (includi ng that in the size of shell) frequently obse rved in the species.

The specimens from Debnik are identical with those of Pyramidalia simplex from the
Frasnian of the Alay Ridge. USSR (NALlVK IN 1947 : 124-1 25, pl. 31: 4) and from the Midd le
Devoni an of Morocco (DROT 1964 : 78- 79, pI. 8 : 4). In their externa l morphology and internal
struc ture, they are also very similar to Plectospirifer simplex (PHIL LIPS) from the Middle and
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Upper Devoni an (Couvinia n - F rasnian ) of Belgium (VAND ERCAMi\t EN 1957b: 12-21 , pI. 2:
3-17; figs 6-10). Som e smal l diffe re nces ar e only observed in slightly more distinct rad ial
plicae occur ring in some specimens from Belgium ; the degree of the distinctness of these
plicae considerably varies, however, in the process of ontogenic development (VANDERCAMMEN
1957b: 16-17).

Specimens of Thon tasaria simplex from the territori es of Europe, Asia and North Africa
correspond to those of Tliomasaria rockymontana (Warren) and Th, altumbona STAINBROOK

-------- - - - ---- - - _._ - - --_.

2.41.6

5mm

Fig. 23
Tran sverse serial sect ions of brachi al va lve of Thomasaria siniplex ( PHILLlPS) . Roki czan y Dol ravine; Calvinaria craco

viensis Zo ne. Nu mbers refer to distance in mm from ventra l a pex

from the Frasnian of North America. Externa lly, the three species a re very similar and it is
even difficult to ind icate their d istinguishing characte rs. It is very likely that they are synonyms
but thi s problem may be solved on ly after an accura te stud y of their types.

Occurrence. - Th. simplex (PtTlLLl PS) is a wide ly distributed species , occurring in the
Middle and Upper Devonian of England, Belgium and Germany, in the Middle Devonian

• of Morocco and in the Upper D evonia n (Fras nian) of the USSR. In Poland , it is cited from
the Lower Frasnian of the enviro ns of Debnik (R okiczany D()! ravine) (G ORICH 1903: 146).
Similar specimens were describ ed <I S Pyramidalia cf. simplex from the Middle Devonian of
Mil osz6w in the Holy Cross Mt s. (BIERNAT 1966: 136, pI. 27: I).

Th e collection under study co mes from dark-gray , marly biopelmicrites of the upper part
of Rokiczany Dol rav ine tCulvinaria cracoviensis Zone; the conodont Middle and Upper
asymmetricu s Zone).

Superfamily Rcticulariacea WAAGEN, 1883
Family Rctlculariidae WAAGEN, 1883
Ge nus Warrenclla CRICKMAY, 1953

Warrenella curyg lossa (SCHNUR, 185 I)
(p l. 18 : 9 -10)

1853. Spirifcr euryg lossus m.: .I. SCII NU IC :W9- 2 10, pl, 36 : 5.
1903. Spirife r puchyrliyn chus V r RN.; G. G ( IR ICH : 146.
1957a . Min atotliyris euryglossa (J . S C II1' l JR) : A . VA ~mERCAMMEl' : 2-6, pI. I : 1-1 6.
1957c. Mina totltyris curvglossa (SCII NUR); A . V AND[RCAMMEN : 178-1 86, pI. 1: 1- 22 ; pl. 2 : 1- 7; pI. 3: 1-1 4 ; figs t -6.
197 1. Warrcnella euryglossus (SCHNUR); G. B IERNAT : 156, pl. 7: 1-5 ; pI. 8: 5-7 ; fig . 1I.

Material. - 2 nearly complete shells and 14 fragment s of shells and valves.
D imensions (in mm) :

ZI'AL Bp
XX III Lvv Ld v w T

193 b
193a

28·3
29·0

(32'0)
(35'0)

(19'4)
21·6
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Descript ion. - Shell lar ge, biconvex, so mew hat wider than long, pentagon al in outline ;
cardinal marg in lon g, straight, lat eral mar gin s rounded , ante rior margin truncate, anter ior
commissure un iplicate.

Ped icle valve with a strongly developed , deep sulcus appearing near u mbo; umbo massive,
beak incurved .

Brachial valve recta ng ular in outline ; fold low, visible only near the anteri or margin of valve.
Ornamentation exfoliated, not pr eserved.
Thick , massive dent al plates pr esent in pedicle a nd a la rge ca rdina l process in brachi al

va lve. Other deta ils of int eri or not st udied .
R emarks. - Th e shape a nd genera l out line of shell a nd th e degree of th e development

of sulcus and fold are identical as in W. euryglossa (SCHNUR). They a re similar in part icular
to th e specimens of Minatothyris euryglossa from th e Upper Devonian I o f G ermany a nd
Belgium (VANDERCAMM EN 1957a, 1957 c), of Spirifer euryglossus from " Oberen D olomit" near
Biidesheim, W. G erman y (SCHNUR 1853) and of Warre nella euryglo ssa from th e Kad zielnia
lim eston e (Frasni an ) in the Holy Cross Mt s (BIER NAT 1971).

Occurrence. - Thi s species is kn own fr om "Cubo ides Schichten" (Eifel , Ge rma ny, Frasni an )
a nd from th e Middle Frasnian of Belgium (VANDERCAMMEN 1957 a, c). In Poland , it was de
scr ibed from th e Kad zielni a limeston es ( Frasni an ) of the enviro ns of K ielce (BIERNAT 1971).

At Debnik, spec imens of W. euryglossa were found in dark-gray, marly biopelmicrites of
th e upper part of R okiczan y D 61 rav ine (Ca lvinaria cracoviensis Z on e ; the con od ont Middle
and Upper asymntetricus Z one) and in light-gray, lumpy intrasparites from trench Zar-I (the
lower part of th e Calvinaria albertensis Zone ; proba bly th e con odont Ancyrognatlius triangu
laris Zon e).

CONODONTS

General remarks

The collection of th e Fras nian plat form co no do nts here described , numberin g 2,707 spec i
mens of four st ra tigra ph ica lly important genera and twent y-seven species two of them repre
sented by four subspecies, comes from th e pro ba b ly complete Frasnian profile enclosi ng st ra ta
from hermanni-cristatus Zon e to th e lower part of triangularis Z on e. A ltogether, 54 sa mples,
weigh ing 2 to 10 kg each , were tak en. Conodonts were found in 43 of th em (see p. 20).

In th e pr ofile under study, co nodo nts occ ur on th e who le rarely, in particula r in its lower
a nd uppermost parts. Th eir spec ific different iati on is a lso fai rly small : twenty-four samples
contain two to th ree species and onl y nineteen - mor e th an three species. The mo st abun
dantly represented arc the species Icriodus symme tricus (5 11 spec ime ns), I . nodosus (259 ),
Polygnat lius pollocki (342) and Palmatotepsis subrec ta (264).

Th e pal aeontological descrip tio ns of conodonts a re given in a n alphabet ic orde r and
virtu ally confined to brief rema rks only. Th ey arc all described according to the rules of
parat axon om y. Their "occur rence" sections include only a general stratigraphic ran ge of
a given spec ies and so me mor e de ta iled da ta on its occ ur rence in the profile under study.

Gen us Ancyrodella ULRICH and BASSLER, 1926
Type species: Ancyrodella nodosa ULRICI/ and B ASSLER, 1926

Aucyrodella curvata ( BRANSON and M EHL, 1934)
(pl. 19 :3- 4)

1934. Ancyrognathus curvata n. sp.; E. B. B RANSON and M. G. MEH L : 241; pl. 19 : 6-7.
1971. Ancyrodella curvata ( BRA NSON and M EHL) ; M. S ZVLCZEWSK I : 11 - 12; pl, 3 : 5; pl. 4 : 4-5 (here synonymy).
1976. Ancyrode lla curvata ( BRANSON and MEHL) ; E. C. DRUCE : 55-5 7; pl. 1: 3.
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Remarks. - The specimens under study correspond exactl y to A. curvata. The upper
surface of platform is ornamented in some specimens by thick , pr ojecting nod es, frequently
fused together and forming r idges perpendicular to th e platform margin . In so me others,
the ornamentation is very faint and marked only at th e margin s of platform .

Occurrence . - According to ZIEGLER (1962): from Upper asyn ime tricus Zone (do I ( ~)y)

to Lower triangularis Zone (do 10). In Canning Basin, Western Australi a , thi s species was
found only from Ancyrognathus triangularis Zon e (do I'() to Lower triangularis Zone (do 10)
(DRuc E 1976).

At D ebnik : in tr enches Z-IV, Z-V I and Z-XI B.

Ancyrodella gigas YOUNGQUI ST, 1947
(pI. 19: 1)

1947. Ancyrodella gigas Y OUNG QUIST, n. sp. ; W. Y OUNGQUIST : 96-97 ; pI. 25 : 23.
1976. Ancyrodella gigas Y OUNGQ UIST ; E. C. D RUCE : 57- 58 ; pl. 3 : 1- 3 (here synonymy).

Remarks. - In the character of their platform ornamenta tion, so me specimens are simila r
to A. buckeyensis, from which th ey, however, differ distinctly in an elonga te platform and
less projecting lateral lobes. Some single specimens have not full y developed accessory keels,
which makes them similar to A . rotundiloba rotundiloba .

Occurren ce. - According to ZIEGLER (1962): from Middle asynnnctricus Zon e (do h)
to Upper gigas Zone (do 10). In Canning Basin , Western Australia, this species occur from
Lower asymmetricus Zone (do IIX) to Upper gigas Zone (do 10) (DRu c E 1976).

At D ebnik : in the upper part of R okiczany 0 61 ravine (R D- l and RD-4 to 9).

Ancyro della lobata BRA:"SON and M EHL, 1934
(pl. J9 : 7)

1934. Ancyrodella lobata n. sp. : E. 13. BRANSON and M. G . M EII L : 239- 240 ; pl, 19 : 14 ; pl. 21: 22-23.
1971. Ancyrodella lobata BR ANSON a nd MEHL ; M . S Z ULCZ EWSKI : 13-14 ; pl. 3: 1- 4 ; pl. 4 : 2- 3 (here synonymy).
1976. Ancyrodella lobata BRANSON a nd M EHL; E. C. D R UCE : 59-6 1; pl. 5 : 1-2 ; pl, 6 : 1- 3.

Remarks. - T he specimens stud ied exactly correspond to A . lobata.
Occurrence. - According zo Z IEGLER ( 1962): fr om Middle asynunctricus Zone (do h)

to Upper gigas Zone (do 10). This speci es was found by DRu e E ( 1976) in Canning Bas in ,
Western Aus tralia , where th ey a lso occur in Lower asynunetricus Zone (d o I«).

At D ebnik : in the upper part of R okiczany Dol ravine (RD-7).

Ancyrodella nodosa ULR1CH a nd BAssLER , 1926
(pI. 19 : 6)

1926. Ancyrodella nodosa n. sp.; E. O. ULR ICH an d R. S . B ASSLER : 48; pl, 1: 1Q-13.
1971. Ancyrodella nodosa ULRICH and B ASSLER ; M . S Z ULCZEWSKI : 14-1 5 ; pI. 2 : 4; pl. 5 : 2-5 (here syno nymy).
1976. Ancyrodella nodosa VLRICH and B ASSLER ; E. C. D RUCE : 61-62; pI. 7 : 1- 3 ; pI. 8 : 1- 3.

Remark s. - The specimens under study ar e conta ined within the limit s of variability of
A. nodosa.

Occurrence . - According to Z IEGLER (195 8): from Ancyrognathus triangulari s Zone (do Iy)
to Upper gigas Zone (do 10).

At D eb nik : in trench S-1.
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Ancyrodella rotundiloba rotundiloba (BRYANT, 1921)
(pI. 20 : 6-7)
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1921. Polygnathus rotundilobus n. sp . ; W. L. BRYANT : 26-27 ; pl. 12: 1-6.
1976. Ancyrodella rotundiloba rotundiloba (BRYANT) ; E. C. DRUCI : 62-64; pI. 9 : 1-7 ; pI. 10: 1-3 ; pI. 12 : I ; pI. 71 : 8

(here syno nymy).

Remarks. - The specimens studied exactly correspond to A. rotundiloba rotundiloba.
KLAPPER and PHILlP (1972) have reconstructed the Ancyrodella rotundiloba rotundiloba

apparatus.
Occurrence. - According to ZIEGLER (1962): from Lower asymnietricus Zone (sensu ZIEGLER

1971) to Middle asynunetricus Zone (do Ix). In Canning Basin, Western Australia, it was also
recorded in the lowermost part of Upper asymmetricus Zone (do I(~)y) (DRUCE 1976).

At Debnik : in the quarry above Rokiczany D61 ravine (K/RD-4) and in a tip west of this
quarry (H-3).

Ancyrodella rotundiloba alata GLENlSTER and KLAPPER, 1966
(pI. 19 : 2, 5)

1966. Ancyrodella rotundiloba alata GL ENISTER a nd KLAPPER, n. subsp.; B. F. GLENIST ER and G . KLAPP ER : 799-800 ;
pI. 85: 1- 8 ; pl. 86: 1-4.

1976. Ancyrodella rotundiloba alata GLENISTER a nd KLAP P ER ; E. C. DRUC E: 64-65 ; pI. 11: 1-4 (here synon ymy).

Remarks. - Specimens from Debnik exactly correspond to A. rotundiloba alata, in par
ticular to their type specimens from Gogo Formation, Western Australia (GLENISTER and
KLAPPER 1966).

KLAPPER and PHILIP (1972), and PHILlP and McDoNALD (1975) have reconstructed the
Ancyrodella rotundiloba alata apparatus.

Occurrence. - According to ZIEGLER (1971): from Lower asynunetricus Zone (sensu
ZIEGLER 1971) to Middle asymtnetricus Zone (do la).

At Debnik : in Old Tumidalski 's quarry (St.T-2) and in a tip west of the quarry above
Rokiczany D61 ravine (H-I ).

Genus Icriodus BRANSON and MEHL, 1938
Type species: Icriodus expansus B RANSON a nd M EHL, 1938

Icriodus alt crnatus BRANSON and MEHL, 1934
(pl, 20: I)

1934. lcriodus altettuuus n. sp. ; E. B . BR ANSON a nd M . G . M EHL : 225- 226, pI. 13: 4- 6.
1971. lcriodus altcrnatus B RANSON and M EHL ; M. S Z ULCZ EWSKI: 21 ; pI. 7 : 2 (here syno nymy).
1975. Icriodus alternatus BRANSON a nd M EHL; G. KLAPP ER (ill : W. Z IEGL ER, ed .) : 69- 70; Icriodus - pI. 3: 5- 6.

Remarks. - The specimens under study exactly correspond to the diagnosi s of I. alternatus.
LANGE (1968) have reconstructed the Icriodus alt ernatus apparatus.
Occurrence. - According to ZIEGLER (1958): from Ancyrognatlius triangularis Zone (do Iy)

to Upper ntarginifera Zone (do 11 h).
At Debnik : in trenches Z-XV and Z-XYI and quarry Z-1I (Z-H-I , 2, 3).

Icriodus aff. brevis STAUFFER, 1940
(pI. 20 : 2)

Remarks. - The specimens under study are on the whole similar to I. brevis, differing
from it primarily in a smaller number of nodes in the median row, situated behind lateral
rOW5. As comp ared with I. expansus, they are smaller, have less nodes in the median and
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lateral rows and more separated posterior nodes of the median row. The specimens described
are likely to repre sent a new species.

Occurrence. - Debnik : the Main Carm elite Quar ry (LK-2) and a quar ry ab ove Roki
czany 0 61 ravine (K/RD-l).

Icriodus nodosus (HUDDLE, 1934) sensu lat o
(pl, 20 : 3)

1934. Gondolella 'l nodosa n. sp. ; J . W . H UDD LE: 94 ; pI. 8 : 14- 15.
t 974. Icriodus nodosus ( HUDD l.E) sensu lato ; T. T . U YE:--iO : 30 : pl. 6 : 4, 10 (here synonymy).

Remarks. - The specimens under study exactly cor respond to I. nodosus s. I., in particular
to its specimens from Waterways Formation , Alberta, Canada (UYENO 1974: 30 ; pI. 6: 4, 10).

Occurrence . - Deb nik : the Main Carmelite quarr y (LK-3 ) and a quarry above Rokiczany
0 61 ravine (K/RD-2, 3).

Icri odus synunetricus BRANSON and MElIL , 1934
(pI. 20 : 4-5)

1934. Icriodus symmetricus n. sp.; E. B. B RANSON and M. G. M EII L : 226 ; pI. 13 : 1- 3.
197!. Icriodus symmetricus BRANSON and M EHL ; M . S Z ULCZEWSKI : 23; pI. 7 : 4- 5.
1975. Icriodus symmetricus B RANSON and M EHL ; G. K LAPPER (ill : W. Z IEG LER, cd.) : 151-1 53; Icriodus - pl, 3: 7- 8 (here

syno nymy).

R emarks. - The specimens under study are within the variability ran ge of I. symmetricus.
They are particularly similar to lectot ypes of this species (KLAPPER 1975, Icriodus - pI. 3 : 8)
and hypo types from Wietrzni a 11 , Holy Cross Mts, Poland , where they occur in Middle asym
m etricus Zone (SZULCZE\VSKI 1971 : pI. 7 : 4-5).

Occurrence. - Accordin g to ZIEGLER (1958) : from Lower asynunetricus Zonc (do h ) to
Upper gigas Zon e (do l ~).

At Debnik : in the quarr y above Rokiczany 0 61 ravine (K/RD-4), in Old Tumidalski's
quarry (SLT-l, 2), in a tip west of the quarr y above Rokiczany 0 61 ravine (H- l to 7), in the
upp er part of Rokiczany 0 61 ravine (RD-1 to 7 and 9 to 10) and in trenches Zar-I and S-J.

Genus Paln iatolepis ULRICH and BASSLER , 1926
T vp« species: Palma tolepis palo!JUIII U LRIC H and BA SSLER, 1926

Palntatolepis g igas MILL ER and YOUNGQUIST, 1947
(pi. 21: 7, 9)

1947 . Palmatolepis gigas MI LLER and Y OUNGQUIST, n. sp.; A. K. M ILLER and W. Y OUNGQUIST : 512- 513; pl. 75: !.
1956. Palmatolepis rhenana n. sp.; G . Brscuo r r : I29- IJO; pl. 8 : 26- 28, 30 ; pi. 10: 7.
1976. Palmatolepis gigas M ILLER and Y OUNGQUIST ; E . C. D RUCE : 151- 152 ; pl. 65: 1-2 (2 = pi. 71 : 5)(here synonymy).

Remarks . - The specimens described exactly cor respond to P. gigas, in particular to the
specimens of P. rhenana (= P. gigas), described by BISCHOFF (1956).

Oc currenc e. - Accord ing to ZIEGLER (1962) : in the entire gigas Zone (do 1'0' - do 10)
and probably Lower triangularis Zon e (do 1?I).

At Debnik : in trenches Z-IV to VI.

Palmat olep is ltassi 1\1 ULLE R and 1\1 ULLER, 1957
(pI. 20 : 8)

1957. Palmatolepis [M anticolepis) hassi M ULLER and M ULLER, n. sp. ; K. J . M ULLER and E. M . M ULLER : 1102-1103;
pI. 139: 2; pI. 140: 2- 4.

1976. Palmatolepis hassi M ULLER and M ULLER ; E. C. D RUCE : 158; pI. 65: 3-5 (here synonymy).
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Remarks. - In the material under st udy, a continuous morphological transition is ob
served between P. hassi and P. subrecta so that th e separat ion of th e two species is entirely
a rbitrary. Some specimens, having elongate platforms, are related to P. gigas.

P. hassi is the P element of Palmatodella hassi apparatus (PHILIP& M cDoNALD 1975).
Occurrence. - Acc ording to Z[EGLER (1973) : mainly from the base of Ancyrognathus

triangularis Zone to the lower part of Upper gigas Zon e (d o I1 to 1;;)) ; very few specimens occur
in Upper asymmetr icus Z on e (do J( ~) I )'

At Debnik: in tr ench es Zar-I and Z-V.

Palm atolepis punctata (HI NDE, 1879)
(pl. 20 : 11-1 2)

1879. Polygnathus punctatus n. sp. ; G . J . HI NDE : 367; pl , 17 : 14.
1976. Palmatolepis punctata ( H INDE); E. C. DRUCE : 164; pI. 54 : 3; pI. 55: 4- 5 (here synonymy).

R emarks. - M ost spec imens of the collecti on under study exactly correspond to the
d iagnosis of P. punctata, but so me, very similar to P. transitans, pr obably represent a transi
tion al stage between th e two spec ies.

Occurrence. - Acco rd ing to ZIEGLER ( 1962): from Middle asymmetr icus Zone (do h ) to
Lower gigas Zone (do Iv).

At Debnik: in the upper part of Roki czany D61 ravine (RD-2 to 7 a nd 10).

Palmatolepis subrecta MILLER and YOUNGQUIST, 1947
(pl , 20 : 9- 10)

1947. Palmatolepis subrecta MILLER and Y OUNGQUIST, n. sp.; A. K . MI LLER and W. YOUNGQUIST : 513- 514; pI. 75:
7-1 1.

1976. Palmatolepis subrecta MI LLER and Y OUNGQUl ST ; E. C. D RUCE: 171-1 72; pI. 59: 1- 4 (here synonymy).

Remarks. - Th e specimens di splay a co nside rable variability, primarily in th e outline of
platform, tr ace of blade-carina and ornamentation of the upper sur face of platform. A simi lar
variability was observed by ZIEGLER ( 1962) and SZULCZEWSKI ( 197 I) .

Some specimens (pI. 20: 10) sho w a tr an sit ion to P. unicornis MILLER & YOUNGQUIST.
Occurrence. -According to ZIEGLER (1962) : from Upper asymmetricus Zon e (do I ( ~) '()

to Middle triangularis Z one (post-do 10).
At Debnik: in trenches S-I , Z-IV, Z-VI , Z-VII ', Z-XI (Z-XI-I to 3) and Z-XIB.

Palmatolepis triangular is SANNEMANN, 1955
(p l, 21: 4-5)

1955. Palmatolepis triangularis n. sp.; D . SANNEMA NN : 327-3 28; pI. 24 : 3.
1976. Palmat olepis triangularis SANNEMA NN; E. C. D RUCE: 174-1 75; pI. 61: 1- 3; pI. 62: 2 (here synonymy).

Remarks. - Some specimens from trench Z-XIV are related to P. subrec ta. Young speci
mens a re frequently simil ar to P. delicatula delicatula.

P. triangularis is th e P eleme nt of Palmatodella triangularis appara t us ( LANGE 1968 ;
PHlLIP& M cDoNALD 1975) .

Occurrence. - According to ZIEGLER ( 1962) : from the base of tr iangularis Zone (d o J0)
to the top of Middle crep ida Zone (do IlIX).

At Debnik : in trenches Z-XIV to XVI a nd qu arry Z-I1 (Z-Ir-l to 4).
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Palniatolepis sp.
(pI. 21 : 8)

Description. - A Palmatolepis with a wid e, triangular platform ornamented o n its upper
surface by coarse nodes. Outer lobe long; usually tapering, di stinctly separated, particularly
so in the anterior part , situa ted an teriorly of the central node. Blade-carina slightly sigmoida l,
so metimes subrectilinear, not reaching the posterior end of platform. Central node distinctly
separa ted . Secondary carina and keel occ urring frequently. Posterior part of platform tapering,
sligh tly downward.

Remarks. - The specimens of P. sp. are most simila r to those of P. ( Manticolepis) flabelli
formis STAUFER ( = P. gigas) de scribed by M ULLER and M ULLER (1957) from Independence
Formation , USA. The Jatter have, however, a di stinctly sigmoida l blade-carina and their
outer lateral lobe is more distinctly sepa ra ted in the posterior part. Some specimens of P. sp.
are somewhat similar to P. proversa, from which they differ in the outline of platform and in
the position of the outer lateral lobe which is not so strongly directed anteriorly. The specimens
under study are likely to represent a new species separated from the P. punctata stock.

Occurrence. - Debnik : upper part of Rokiczan y D61 ravine (RD-l , 8, 9) ; Middle and
Upper asymmetricus Zones (do l« to do I ( ~) -d.

Genus Polygnathus HINDE, 1879
Type species: Polygnathus dubius HIND E, 1879

Polygnathus aff. angustipennatus BISCHOFF and ZIEGLER, 1957
(pI. 22 : 4- 5)

Remarks. - The specimens under study displa y a considerable variability in the pro
portion of the length of platform to the length of blade. Some of them, with particularly
elongated blade (pI. 22: 5) are simila r to P. angustipennatus and differ from it mostly in the
ornamentation of platform.

Occurrence. - Debnik: in the Main Carmelite quarry (LK-3) a nd in the quarry above
Rokiczany D61 ravine (K jRD-2).

Polygnathus asynunetricus asymmetricus BISCHOFF and ZIEGLER, 1957
(pl , 21: J, 3)

1957. Polygnathus dubia asymmetrica n, sp. ; G . BISCHOFF and W. ZIEGLER: 88- 89, pI. 16: J8, 20-22; pI. 21: 3.
1976. Polygnathus asymmetricus asymmetricus BISCH OFF and Z(EGLER ; E. C. DRUCE : J80; pI. 68: J ; pI. 69: J (here

synonymy).

Remarks. - The specimens from Debnik exactly correspond to P. asymmetricus asym 
metricus.

P. asymmetricus asymmetricus is the P element of Mesotaxis asymmetrica asymmetrica
apparatus (KLAPPER & PHILIP 1972; PHILIP & McDoNALD 1975).

Occurrence. - In the entire asymmetricus Zone (do h to do I ( ~) y) (ZI EGLER 1962).
At Debnik: in the Main Carmelite quarry (LK-3) and Old Tumidalski's quarry (SLT-2).

Polygnathus asymmetricus ovalis ZIEGLER and KLAPPER, 1964
(pI. 22: 6)

J957. Polygnathus dubia dubia H INDE ; B1SCH OF and ZI EG LER: 88, pI. 16 : 19 ; pI. 21: t.
1974. Polygnathus asymmetricus ovalis ZIEGLER and KLAPPER ; T. T. UYEJ'o: 37, pI. 3: 2, 5, 7 ; pI. 4 : I, 3 (here synonymy).

Remarks. - The specimens from Debnik are within the variability range of P. asymmetricus
ovalis, although some of them display considerable simila r ity in the symmetry of platform
to P. asymmetricus asymmetricus.



FRASN IAN BRA CHIOPODS A;-;;n CON ODONTS FRO M S POLA ND 79

P. asymmetricus ovalis is the P element of Mesotaxis asymntetrica ovalis app aratus (KLAPPER

and PHILlP 1972 ; PHILl P and McDoNALD 1975).
Occurrence. - According to ZIEGLER (1962): in asyn imetricus Zone (do I« to do I ( ~) y).
At Debnik : in the upper part of Rokiczany Do! ravine (RD- I to 4 and 7 to 9).

Polyg natlius brevilatninus BRANSON and MUlL, 1934
(pI. 22 : I)

1934. Polyg natluts bre vilamina n. sp.; E. B . B RANSON and M . G . M EIIL : 246; pl. 21 : 3- 6.
1971. Polygnathus bre vilaminus B RANSON a nd M EIIL; M. S Z ULCZ EWSK I : 46- 47; pl. 18 : 5- 6, 10 (here synonymy).
1976. Polygnathus brevilaminus B RANSON a nd M EH L ; E. C. D RUCE: 183-1 84, pl. 70 : 3-5 .

R emark s. - The specimens from Debnik arc identical with P. brevilaminus, in particular
with its specimens from the Holy Cross Mts, Poland (SZULCZEWSKI 1971, pl. 18: 5-6, 10).

Occurrence. - Thi s broadly understood species is marked by a wide stratigraphic ran ge
(Frasnian through Fa rne nnian).

At Debni k : in quarry Z-II (Z-II- I, 2) and trenches Z-XI V to XVI.

Polygnathus afT. brevilam illus BRANSON and MEHL, 1934
(pI. 22 : 2- 3)

R em ark s. - Spec imens of P. aff. brevilaminus are mar ked by considerably reduced platform,
which di fferes them from those of P. brevilam inus described above. Th e degree of the shorten
ing of platform in P. aff. brevilaininus is similar as that in P. aff angustipennatus from Spina
trypina (S.) sp. Zone (cf. p. 78, pl . 22 : 4- 5).

Occurrence. - Debn ik, Z-II (Z-II-2 to 4) and Z-III quarries.

Polygnathus brevis MILLER and YOUNGQUI ST, 1947
(pI. 22: 7-8 )

1947. Polygn athus brevis n. sp.; A. K. M ILLER and W. Y OUNGQ UIST : 514; pI. 74 : 9.
1972. Polyg natlius brevis M ILL ER and Y O UNG QUIST ; M. S Z UL CZEWSKI ; 450- 456, pl. 1: 1- 7 ; pI. 2 : 1- 4 (here synonymy).
1976. Polyg nathus sp. A . D RUCE ; E. C. D nuc r : 205, pl. 96: 2.

R emarks . - P. brevis was revised by SZULCZEWSKI ( 1972) who also discussed its ontogenetic
developm ent and stratigraphic range. The spec imens under study exactly correspond to
P. brevis illustrated by SZULCZEWSKI ( 1972) from the Holy Cross Mts, Poland.

Occ urrence. - According to SZULCZEWSKI ( 1972) and K LAPP ER (1973) , it occurs from
Lower to Upper gigas Zones (do ly to do I ~) .

At D~bn ik: trenches Z-IV, Z-X l (Z-XI- I), Z-XIB and S-I.

Polygnathus dubius H INOE, 1879
(pI. 23: 5-6)

1879. POlygllOt/IIIS dubius n. sp.; G . J . HI ND E: 362- 364, pl, 16 : 6- 17.
1970. POlygllOt/IIIS dubius HI ND!. ; J. W. H UDD LE : 1037-1038, pI. 138 : 1-1 7 (here synonymy).

R emarks. - The specimens under study are almost identical with P. dubis revised by
HUDDLE (1970), except for a small difference in the developm ent of carin a, which may be
more th ickened in the median and finer in the poster ior part cif platform.

KLAPPER and Prnur (197 J) have reconstru cted the Polygnatltus dubius apparatus.
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Occurrence. - According to KLAPPER (1973) : fro m Upper hermanni - cristatus Zone (the
transitional Givetian-Frasnian layers) to Lower asymmetricus Zone (do h).

At Debn ik : in the Main Carmelite quarry (l K-3) and the quarry above Rokiczany D6l
ravine (K jRD-2 to 4).

Polygnathus incotnpletus UYENO. 1967
(pl. 23 : 11 )

1974. Polygnatliu s incompletus UVENO ; T. T. U YENO: 39, pl, 4 : 5 ; pl. 5 : 1 (here synonymy).

R emark s. - The specimens described are comp letely contained within the range of varia bility
of P. incomp letus.

Occurrence . - According to UYENO (1974, Tab le I) : from Lower to Middl e asymmetricus
Zone (do h) . The occurrence of thi s species (one specimen only) in crepida Zon e (do II«) in
the Holy Cross Mts (SZULCZEWSKI 1971: 49 ; pl. 18 : 9) requ ires a revision based on a more
numerous material.

At Debn ik : in the Ma in Carmclite quarry (L K-3) and the quarry above Rokiczany D6l
ravine (KjRD-2).

Polygnatluts pennatus HINDE, 1879
(pl. 23 : 10)

1879. Polygnathus pennatus n. sp. ; G. J . HI :'o: DE : 366, pI. 17: 8.
1970. Polygnathu s pennatus HIND E; J . W. H UDDLE : 1038-1039, pI. 137: 1-19 (here synonymy).
1971. Polygnathus pennatus HI:-JDE; M. S ZULCZ EWSKI : 50- 51, pl. 18 : 2.

Remark s. - The specimens described are very similar to tho se of P . pennatus described
and iIlustrated by HUDDLE (1970), from which they usually differ only in a somewhat longer
free blade and more an teriorly situated basal cavity .

Occurrence . - Accord ing to HUDDLE (1970) and KLAPPER (1973): from Upper herm anni
cristatus Zone (a boundary between the Midd le and Upper Devonian) to Lower asymmetricus
Zone (do h ).

At Debnik: in the Mai n Carrncli te quarry (l K-2) and the qua rry above Rokiezany D6l
ravine (KjRD-I).

Polygnathus po llocki DRuc E, 1976
(pI. 23: 7-9)

1968. Polygnathus n. sp. A ; C. A. POLLOCK : 436-43 7, pI. 62: 32- 33, 38.
1974. Polygnathus sp. B; T. T. UVENO : 41, pI. 4 : 4; pl. 5 : 8.
1976. Polygnathus pollocki sp . nov. ; E. C. DRUCE : 198, pI. 79: 2-4, fig. 24.

R emark s. - The specimens under study exactly correspond to P. po llock i, except for their
more extens ive intra specific variability, in particular in the ornamentation of platform as
com pared with DRUCE's specimen s (1976, pI. 79: 2-4) . The nodes may occur only at the margins
of the upper surface of platform (as in type specimens) or may be irregularly dist ributed over
a larger area (pI. 23 : 8). One, abnormal specimen display s the presence of a secondary carina
and keel (pI. 23 : 9). Polygna thus sp. B from Waterways Formation (UYENO 1974 : 41, pI. 4: 4;
pI. 5: 8) is a probably a synonym of P. po llocki.

Occurrence. - In Canning Basin, Western Australia it occursfrom Middle asymme tricus
Zone (do h ) to Lower gigas Zone (do Iy) (DRu cE 1976); in Alberta, Canada - in asymme tri-
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cus Zone (POLLOCK 1968); it is probably in Alberta that is also occurs in Spathognathodus
insitus-fauna (probably the lowermost Frasnian) to Middle asymmetricus Zone (do la).

At Debnik: on a tip west of the quarry above Rokiczany Dol ravine (H-l to 5) and in the
upper part of Rokiczan y Dol ravine (RD-I to 6 and 8-10) .

Polygnathus spatulatus YOUNGQUIST, 1947
(pI. 21 : 2, 6)

1947 . Polygnathus spa/Illata Y OUNGQUIST, n. sp. ; W. YOlJNGQUIST: 110, pI. 26: 4.
1976. Polygnathus spa/ilia /lis Y OUNGQ UIST ; E. C. DRUCE : 202, pI. 80 : 6.

Remarks. - The specimens under study a re very similar to P. spatulatus from the State
of Iowa, USA (YOUNGQUIST 1947) and from Canning Basin , Western Australia (DRUCE 1976).
They display considerable variability primarily in the length of free blade, which may be longer
or shorter than platform.

The ornamentation o f platform consists of transver sal ridges and so metimes, in the posterior
part, also of nodes.

Occurrence. - Upper Devonian (Frasnian) of Iowa, USA (YOUNGQUIST 1947) and the
Lower asymmetricus Zone (do la) in Canning Basin, Western Australia (DRUCE 1976).

At Debnik : in the Old Tumidalski's quarry (SLT-l to 2) and on a tip west of the quarry
above R okiczany 061 ravine (H-l to 7).

Polygnathus timanicus OVNATANOVA, 1969
(pl. 23 : 1-4, 12)

1969. Polygnathus timanicus O VNATANOVA sp. nov. ; N. S. OVNATANOVA : 140, pI. 1: 1- 2.
1976. Polygnathus seddoni sp. nov .; E. C. D RUCE : 198-201, pI. 80: 1-4 ; fig. 25.

Remarks. - P. seddoni ORUCE di splays a clo se similarity in size , symmetry, the ornamen
tation of platform and other morphological characters to P. timanicus OVNATANOVA. The
two species are undoubtedly conspecific, with priority due to OVNATANOVA'S sp ecies (as an
earlier synonym).

The specimens from Debnik arc identical with th ose of P. timanicus and P. seddoni ( = P. ti
manicus) and display a wide range of variability in th eir outlines, the ornamentation of platform
and trace of carina (which in some specimens may be considerably curved : pI. 23: 4).

Occurrence. - OVNATANOVA (1976) found this specie s in the dornanikovyi horizon (Upper
asymmetricus Zone and/or Ancyrognathus triangularis Zone) of North Timan, USSR. In
Canning Basin, Western Australia, it occur s from Upper asymmetricus Zone to Ancyrognathus
triangularis Zone (do I ( ~) y to do 1y) (DRUCE 1976).

At Debnik: in the upper part of R okiczany D61 ravine (RO-l , 8 to 9).

Polygnatlius webbi STAUFFER, 1938
(pl. 23: 13-1 5)

1938. Polygnathus webbi STAUFFER, n. sp. ; C. R. STAUF FER: 439, pI. 53: 25-26 , 28-29.
1971. Polygnathus webbi STA UFFER; G. K LAPPER, 66- 67, pI. 1 : 25- 28 (here synonymy) .
1976. Polygnathus normalis MILLER & Y OUNGQ UIST; E. C. DRUCE : 194-195, pl, 77: 1-3.

Remarks. - The specimens under study are within the variability range of P. webbi.
Occurrence. - According to KLAPPER (1971): from Lower asymmetricus Zone (do la) to

velifer Zone (do IV).
At Debnik: in the upper part of Rokiczany D61 ravine (R 0-2, 3, 6 to 8) a nd in trenches

1ar-I, S-l, Z-IV to VII , Z-XI (XI-l to 3) and Z-XIB.

6 - P al ae ontolo gi a P ol onica No . 30
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EX PLA N AT IO N or TH E PL AT ES

PLAT E I

Lingulipora sp.

1 -3. Interio r o f three va lves (Bp X X III j303-305). I - inco m plete pedicle va lve , trench Z-Vl, Caryorhynchus tumidus
Zonc ; 2 - brachial va lve , t ren ch Z- V, Calvinaria albertensis Zone ; 3 - a lmos t co m plete ped icle va lve ; Rokicza ny

Dol ravine, Calvinaria cracoviensis Z one ; X 15.

I\. Scanning elect ron micro gr a ph , in tern a l vie w of punctate valve: R o kiczan y 0 0/ ra vin e, Calvinaria cracoviensis
Z one ; x 300.
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Lingula sp,

4. Interi o r of a pedicle valve (Bp X X III/122) : Rokiczany Dol ravine, Calvinaria cracoviensis Zon e ; X IS.

Orbiculoidea sp,

5. Pedicle valve (Bp XXIJI/296 c) ill a ven tra l, b posteri or. c lat eral views; o utcrop Z-III , l. eiorliynchus laevis Zon e; x 7.
9. Int erior view of a badly preser ved ped icle va lve (Bp XXlll /295); q ua rry Z-IJ , Leiorhynchus laevis Zone ; x 7.

Scliizophoria iowaensis H ALL

6. Slightly damaged shell ( Bp XXlll /291 a) in a dorsal , b ventra l, c la teral , d po sterior a nd e anterior views ; Roki
czan y Dol ravine , Calvinaria cracoviensis Zo ne; >~ 1·5.

12. Ornam entation of the exfoliated surface of a shell ( Bp XX [Il /291d) ; Ro kiczany Dol rav ine, Calvinaria cracovien
sis Zone: x 10.

Barroisella campbelli COOPER

7-8 . T wo incom plete bra chi al valves (Bp XXIJI/294 f, u) from the inte rior ; muscle sca rs are visible ; qua rry Z-IJ, Leior
hynchus lacvis Zon e ; x 7.

10. Ped icle valve (Bp XXlll /297g) , ext erior; o utcrop Z-ll I , Leiorhynchus laevis Zone ; x 10.

PLATE 2

Douvil1ina ( Douvillina) sp.

I. Incomplete shell (Bp XXIII/264n) in a dorsal a nd b ventra l views; ti p west of a q uarry above R okiczan y Dol
ravine, Cyrtospirifer bisellatus Zone; x 2.

2. Incomplete shell (Bp XXIII /2641) in dorsal view ; pa ttern of sur face ornamenta t ion partly preserv ed ; locality and
horizon as in fig. I ; x 2.

Retichonetes sp.

3-4. Two pedicl e va lves (Bp XXIII /27 I b, c) in exte rnal view ; (3) in a ventra l, b lat er al a nd c post erior views , (4) in
ventral view; Rokiczan y Dol ravine, Calvinaria cracoviensis Zone ; x 7.

Corbicularia cracoviensis sp. n.

5. Strongly corroded pedicl e valve (Bp XXllI/275 e) ; tip west of a quarry above Rokiczan y Dol ravine, Cyrtospirifer
bisellatus Zone; x 7.

6- 7. Two shells (Bp XXllI /278a , 176 a) in ven tr al (6) a nd dorsal (7) views : Rok iczan y Dol ravine (6) a nd t ip west of
a quarry a bove Rokiczan y Dol rav ine (7), Cyrtosp irife r bisellatus Zone ; x 7.

8. Interior of incomplete br achi al va lve (Bp XXIJI/277 a); lat eral septa a nd middle scptum-like rid ge a re visible ; Ro
kiczan y Dol ravine, Cyrtospirif er bisellatus Zone ; x 7.

9. Vent ral view of the holot ype (Bp X XIII /277 i) ; a du sted a nd b undusted with ammonium chlor ide; Rokiczan y Dol
ra vine, Cyrtospirifer bisellatus Zone; x 10.

10. SEM micrograph , lon gitudinal sect ion of a pedi cle va lve (Bp XXIII /277c); exterio r sur face of valve a t th e top of
figure; locality a nd horizon as in fig. 9 ; x 500.

PLATE 3

Chonetipustula er. petini (NALIVKIN)

J. Incomplete shell (Bp XXnr/289a) in a dorsal, b ventral and c lateral views ; d detailed view of the po sterior reg ion
of a shell ; Rokiczany Dol ra vine, Calvinaria cracoviensis Zone; x 3, x 10.

2. Ped icle val ve (Bp XXIIJ/2 89b) in ventral view; locali ty and horizon as in fig. I ; x 3.
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Praewaagenoconcha cf. speciosa (HALL)

3. Shell (Bp XXIII /30Ib) in a ventra l a nd b poste rio r views ; trench Z-XVI , Leiorhyn chus laevis Zo ne ; X 1·5.
6. Externa l mould of a bra chia l valve (Bp XXIII/302) ; qu ar ry Z-I1 , LeiorhYI/c11US /aevis Zone ; x 1·5.

Spinulicosta aff. herminae (FRECH)

'137

4. Shell (Bp/X XIn /280 c) in a ven tra l and b a nte rior views; Roki czan y 0 61 rav ine, Calvinaria cracovicnsis Zone ; x 1'5.
5. Int eri o r of a strongly exfolia ted brac hial va lve (Bp X XU I/281k) ; loca lity and hori zon as in fig. 4 ; x 1'5.
7. Sligh tly damaged shell (Bp XXIrr/28 2c) in a ven tral, b lateral, C posterio r and d anter ior views : local ity a nd horizon

as in fig. 4; x 1·5.

Corbicularia cracoviensis sp. n.

8. Exter ior of an incom plet e pedicle valve (Bp XXnl /274 a), undusted specimen; tip west of the q uarry a bov e Roki
cza ny 061 ravine, Cyrtospirifer bisellatu s Zonc ; x 13.

9. Interio r of a brachial val ve (Bp X XII I/ 277 d); Rokiczan y 061 rav ine, Cyrtospirifer bisellatus Zonc ; x 13.

PLATE 4

Hyp otliyridina ascendoides N ALIVKIN

1- 2. Two shells (Bp XXIII /190 a, e) in a do rsa l, b ventra l, c lat eral, d posterior and e anterior vicws ; Rokiczany 061
ravine, Calvinaria cracoviensis Zo ne ; X 3.

8. Sa me as in fig. 2 in natural s ize.

Parapugnax sp.

3. Shell (Bp XXIIl /188c) in a do rsa l, b ventral , c lat eral , d posterior and C anter ior views ; localit y and horizon as in
fig. 1 ; x 2.

Parapugnax schucherti (STAINBROOK)

4. Slightly damaged she ll (Bp XXIII /18Ga) in a dor sal , b ventral, c lat eral , d posterior a nd e a nterior views ; locality
and hori zon as in fig. 1; x 2.

5. In complete shell (Bp XXIII /18Gb) in do rsa l vicw, localit y and hor izon as in fig. I ; x 2.
7. Lat eral commissure of specimen fr om fig . 4 ; x 5.

Hypotliyridina sp.

6. Incomplete shell (Bp XX IIl /189) in a dorsal and b lat eral views ; localit y a nd hori zon as in fig. I.

Devonoproductus sp.

9-10. Tw o incomplete specimens (Bp XXIII /285a , b) in ven tra l (9) and dorsal (10) views ; trench Z-VI/, Calvinaria
albertensis Zon e ; x 3.

PLATE 5

Calvinaria cracoviensis (G ORI CH )

1-5. Five specime ns (Bp XXIII/181 c, a, c, b, d) (fig. 4 - ncotype) in a dorsal , b ventra l, c late ral , d posteri o r and I' an
terior views ; R oki czan y 0 61 ravine, Calvinaria cracoviensis Zone ; x 1'5.
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PLATE 6

Calvinaria vatiabilis athabascensis ( K IN DLE)

1-3 . Th ree shells (Bp XXIII /182e, d, a) in different size in a dorsal , b ventra l, c lateral . d posteri or and e anterior views;
Roki czany D61 rav ine, Culvinaria rra coviensis Zone ; / 1·5.

Cal vinaria albert ensis albert ensis (WAlmEN)

4- 5. Two shells (Bp XXIJI/1 4d. h) in differen t size in a dorsal , b ventra l, c lateral , d posterior and e anterior views ;
trench Z-V, Calvinaria albcr tensi s Zo ne; x \ '5.

PLATE 7

Calvin aria albert ensis m inor subsp. n.

1- 3. Th ree shells (Bp XXIJI /28c, b, g) (fig. 2 - holotype) in a dorsal, b ventra l, c late ral, d posterior and e anterior
views; tre nch Z-IV , Calvinaria albcrtensis Zonc ; x 3.

Bergalaria guerichi sp. n.

4-7. Fo ur shells (Bp XXIII /184a, i, g, d) (fig. 5 - holotypc) in a dorsal , b ventra l, c lateral, d posterior and e anterior
views; Rokiczany D61 ravin e, Calvinaria craco viensis Zon e ; x 2'5 (fig. 4) and x 2 (figs 5-7).

PLATE 8

Caryorhynchus tuniidus (KAYSER)

1-3 . Three juvenile shells (Bp XXlll j7 a, 146a, 145e) in a dorsal, b vent ral, C lat eral , cl poster ior and e anter ior vicws;
tren ch Z-VT, Caryorhyn chus tumidus Zo ne ; x 3.

4- 6. Three adult shells (Bp XXIII /16a, 144e, I) in a dorsa l, b ventra l, c lateral, d posterior an d e anterio r views ; trench Z-V,
Calvinaria albcrtensis Zone (fig. 4) and trench Z-VI, Caryo rhynchus tumidus Zone (figs 5-6); x I.

7. Umb onal region of thc shell from fig. G; x 3.
11. Photograph of acetate peel (Bp XXIJI /332) showing intern al structure of umb onal regio n of an adult specimen;

localit y and hori zon as in fig. 1; x 8.

Gypidula sp.

8- 9. Two incomplete pedicle valves (Bp XXIII/154d, c) in a ventra l, and b lateral views ; Rokiczany D61 ravine, Ca/vi
naria cracovicnsis Zone; x 2.

Bergalaria guerichi sp. n.

10. Ornamentation of the shell illustrated on pl. 7: 6; x 4.
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PLATE 9

L eiorliyn chus laevis G URI CH

89

1-5 . Five sh ells (H p XX III/ 159b, 158 a , 159 a , 155 b, a) in a dorsal , b ventra l, c lat eral, d po ste rior and e anterior views ;

figs 4 f a nd 5 f~ do rsa l views o f shells in nat. size ; qu arry Z-II (figs 1- 3) and trench Z-XVI (figs 4-5), Leiorhyn chus
laevis Zo ne: x ], 5.

6. Inter ior of a bra chia l va lve ( Bp XX III/333) ; quarry Z- II, Leiorhynchus lacvis Zone ; x 20.

7. Very sma ll she ll (Bp X X III /332) in d o rsa l view ; localit y and hori zon as in fig. 6; x 20 .

PLATE 10

Anatrypa alticola (FRENCH)

1-3. Three shells (Bp XX II I/2 5, 26e, 237 b) in d ifferent size in a dorsal, b ventral , c lateral , d poste rior a nd e a nter io r
views ; tre nch es Z-V (fig. I ) , Z-X IB (fig. 2) a nd Z-VII (fig . 3); Calvinaria albertensis Z one (figs I a nd 3) a nd Ca
ryorhyn chus tumidus Zon e (fig . 2) ; x 2.

Biernatel/a polonica BALlNSKI

4. Shell (Bp XXIII /31 g - hol otype) in a dorsal , b ventral, c lateral , d posteri or and e anterior views ; trench Z-IV.

Calvinaria albertensis Zon e; x 4.

PLAT E 11

Desquamatia ( Seratrypa) oneidensis (BEUS)

1- 2, 6. T h ree a d ult she lls ( Bp X X III / 132 z, a , s) in a dorsa l, b vent ral , c la teral , d posterior and c an terio r view s ;

fig. 2f - detail ed view of the poste rior reg io n of a she ll; qu arry a bove Rok iczany Do! ra vine , Desquamatia (Sera
tryp a} oneidensis Zone ; x 2 (fig. 2f - x 4' 5) .

3, 8. T wo incomplete j uven ile she lls (Bp XXIII/335, 337) ; Ma in Ca rmelite qu arry, Desquamatia (Seratrypa) oneidensis
Zon e ; .: 8.

4-5. Int er io r o f pedicle a nd brach ia l val ves (Bp XXIII /336, 338); loc ality a nd hori zon as in fig . 3 ; x 8 and x 10.
7. Shell s of D. ( 5 .) oucidensis preser ved in the ro ck ; local ity and horizo n as in fig. I; x I.
9. F ra gm e nt o f a va lve ( Bp XX II I/339) with pr eserved o rn amenta t ion; loca lit y and horizon as in fig. 3 ; x 8.

PLATE 12

Dcsquaniatia (Nc atrypa) velikaja (NALIVKIN)

I. 4- 5. T h ree a d ult s hells (Bp XX II I/256 b, 258b, a) in a dorsal , b ventral, c lateral, d posterior and I! anterior views
(fig . 5 in dorsa l view o nly) ; Ro kiczan y Dol ra vin e (fig. l) and tip wes of a quarry above R ok iczany D6! ravine
(figs 4- 5), Cyrtospirifer biscllatus Zone ; x 2.
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A tliyris concentrica (v. BUCH)

2- 3. T wo she lls (Bp XX I11 / 233 b, a) in a dorsa l, b ventra l, C la teral , d posterior an d e anteri o r view s (shell on fig . 2 in
dorsal view o nly) ; tre nc h Z-X I, Caryo rhynchu s tum idus Zo nc : x 1·5 .

PLAT E 13

Sp inatrypina ( Spinatrypina) sp.

1- 2. Two shells (Bp X X III/1 3Gc, 0 ) in a do rsal , b ventra l, c la teral , d po steri or a nd e a n terio r views; qu arry above Roki
czany Dol ravine, Spinatryp inu ( Spinatrvptna} sp. Zone; x 2.

3. Ju venile shell (Bp XXIII/13 6p) in dorsa l view; locali ty an d horizo n as in fig. I ; :< G.

A tryparia ( Costatrypa) cf. uralica ( NALlVKI N )

4 . Ad ult shell (Bp X XlII / 261 a) in a dorsal , b ven tra l, C lat eral, d poster io r a nd e a n te rio r views; Rokiczany Dol ravine,
Calvinariu cracoviensis Zon e ; x 2.

G. Sl igh tly damaged she ll (Bp X X II I/2GI b) in ventra l view with fra gmenta ry p reserved fri lls ; loc al ity and horizon as
in fig. 4 ; X 2.

Spinatrypa ( Spinatrypa) setnilukiana LJASCHENKO

5. Sl igh tly damaged shell (Bp X XIII /2 52 g) in a dorsa l, h ve ntral , C la te ra l, d posterior a nd e a nte r io r views ; t ip west
of the quarry above R okiczany Do! rav ine , Cyr tospirife r blsellatus Zone ; x 2.

7. F ragment o f a pedicle va lve (Bp XXIII/340) from the int eri or : dental plate is visible; Old Tumidal ski's qu arry,
Cyr tosp irifer bisellatus Z one ; x 8.

8. Exte r io r of a pedicle va lve (B p XX Il I/253) ; loc al ity a nd horizon as in fig. 5 ; X 2.

9. Si ngle sp ine (Bp XXIll /341) ; local ity a nd hori zo n as in fig. 7 ; x 10.
10. Brachial val ve inte ri or ( Up XX II I/3 42); loca lity and hori zon as in fig. 7 ; x 8.

PLA TE 14

lowatrypa niarkovskii ( L JASC I-IENKO)

1- 3. Th ree shells (Bp XX III /234n , a , h) in a do rsal , h ventra l, C la rcral , d posterior a nd e a n ter ior vicws ; trench Z-VII,
Cal vinari a albcrtensis Zonc; x 2.

4 . I ncornpletc shell (Bp XX IIl /26 1c) wit h fragmenta ry pre se rved ornament a tion; o utcrop in the road from Debnik
to Paczolt owi ce, Zarnowka Hill , Calvinaria albcrtensis Zon e : x 5.

5. Adult shell (Bp XXIIJ/2 62b) ill dorsal view; trench Z- IV, Calvinaria albertcnsis Zon c ; >. 2.

Spinatrypa ( Spinatrvpa) semiluk iana LJASCI-IENKO

6. Exfol iat ed she ll (Bp X X III /138 c) in a dorsal, b ve ntra l, C la ter al, d po ster ior a nd e a n ter ior views ; quarry above
Ro kiczan y Dol ra vine, Cyrtospirife r biscllatus Zo nc; x 2.

PL ATE 15

lilcuthcrokomma zurecznyi (G U RIC H )

1- 3. Three shells (Bp X XIII/205a , 20 2c, a ) in a dorsa l, b ve ntra l, C lateral , d poster ior an d e anterior views; tip west

o f the qu arry a bo ve R o kiczan y Do! ra vine, Cyrtospirifer bisellatus Zone ; x 1·5.
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4, 6. Two inco mp lete shells (Bp XX II1/205 b, 208a) in dorsa l view; locality a nd hor izon as in fig. 1; x 1·5.
5, 7. Internal view of two fra gmentary pre served pedicle va lves (Bp XX III /345, 343); Old Tumidalski 's qua rry; Cyrtospi

rif er bisellatus Zo ne; x 5 (fig. 5) and x 3 (fig. 7).
8. Brachi al va lve inter ior ( Bp XX Ill / 144); locality an d horizo n as in fig. 5; x 5.
9. Microornamen tat ion (Bp XX lIl/202d); local ity a nd horizon as in fig. I ; x 10.

10. Intern al mould of a brac hial va lve (Bp XXIII/204 f ) with preserve d grea tly extend ed (mucro na te) hinge line ; locality

and horizon as in fig. I ; x \ ·5.

PLAT E IG

Cyrtospirifer bisellutus (G ORICH)

\ - 3. Th ree shells (Bp XX lII/l94e, c, a) in a do rsa l, b ventra l, c lat eral , d posterior an d e anterio r views ; tip west of
a q uarry above Rokiczan y 0 61 ravi ne, Cyr tospir ifer bisclku us Zo ne; x 1.

4. Mu scle scar on in ternal mould of a pedicle va lve (Bp XX Il I/ 194 d) ; loca lity and hor izon as in fig. I ; x 4.
5. Ju ven ile she ll (Bp XX III /196 b) in dorsal view; localit y a nd horizon as in fig. I ; x l.
6. Exfolia ted shell (Bp XX Ill / 194d) with preserved muscle sca rs o n a brach ia l va lve ; local ity a nd horizon as in

fig. I ; x l.

PL AT E \7

Cyrtospirifer min or (G ORICH)

1. Ju venile shell (Bp XX Il I/2 11f) in a dorsal , b ventral, c la teral , d poster ior a nd e an ter ior views ; quarry Z-ll , Leior
hynchus laevis Zone ; x 3.

2. Slightly da mage d shell ( Bp XX III /2 15a) in dorsal view: outc ro p Z- III, Leiorhyn chus laevis Zo ne ; x 1·5.
3-G. Four shells (Bp XX l lI /2 171, 21I c, 232 b, 232a) in 11 dorsa l, h ventra l, c la teral , d posterio r and e ante rio r views;

quarry Z-II (figs 3- 4) and trench Z-X IV (figs 5-G), Leiorhyncluts laevis Zone ; x 1·5.
7. Broken shell (Bp XX II I/2 14a) showing inter ior; locality a nd horizon as in fig. I; x 3.
8. Int erior of a fragmentary preserved pedicle va lve (Bp XX l l l/2 14 b); local ity a nd hor izon as in fig. I ; x 3.

9- 10. T wo brachial valve in teri or s (Bp XX II I/2 14c, d) ; loca lity a nd hori zon as in fi g, \ ; x 6 (fig. 9) a nd x 5 (fig. 10).
11. Miero ornam ent at io n (Bp XXIll /346); local ity a nd horizon as in fig. I ; x 12.

PLA T E 18

Tenticospirifer cyrtiniform is (H ALL and WHITFl ELD)

1- 2. Tw o shells (Bp XX II I/22G b, 228a) in a dorsal , b ventra l, c lat eral, d posterior , an d e a nterior views; tre nch Z-XI
(fig. l ) a nd tr ench Z- VI1 (fig. 2), Caryorltynchus tumidus Zo ne (fig. I ) a nd Calvinaria albertensis Zon e ; x 1'5 .

Tliomasaria simplex (PHl LLl rs)

3- 4. T wo slight ly damaged she ll (Bp XX TT l/l9 1a, b) in a dorsa l, h ventra l, c la teral , cl posterior and e anterior views;
Rokiczan y 0 61 ravine, Calvinaria cracoviensis Zo ne: x 2.
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Tlieodossia cf. Iiungerfordi ( HALL)

5. Anterior part of a broken shell (Bp XXIII/2 30 a) in a dor sal a nd b an terior views ; trench Z-VIT, Calvinaria albcr
tensis Zone ; x I ' 5.

6, 8. Two inc omplete shells (Bp XX III /230b, c) in a dorsal , a nd b lat eral views ; local ity a nd horizon as in fig. 5 ; x 1'5 .
7. Incomplete shell (Bp XX II I/230g) in a dor sa l a nd b an terior views ; loca lity a nd horizon as in fig. 5 ; x 1·5.

Warrenella euryglossa (S CHNU R)

9. Damaged shell (Bp XXII I/ I92a) in a do rsa l, b ven tral, e latera l, d posteri or a nd (' a nterio r views ; Rok iczan y 061
ravine, Calvinaria cracoviensis Zone ; x 1.

10. Inc omplete shell (Bp XXIII /I 93s) in dorsa l view; tre nch Zar-I, Calvinaria albertensis Zone ; x 1.

PLATE 19

Ancyrodella gigas YOUNGQUIST

I. Upper view of a specimen (C VII I/ I ) from R ok iczan y 0 61 ra vine (RD-4) ; Calvinaria cracovicnsis Zone .

Ancyrodella rotundiloba alata GLENI STER a nd KLAPPER

2. Upper view of a spec imen (C VIII /2) from tip west of a qu arry ab ove Rokiczan y 0 61 ravi ne (H- I); Cyrto spirifer
bisellatus Zone.

5. Specimen (C VII~ /3 ) fro m the sa me loca lity an d horizo n as o n fig. 2 in a upper an d b latera l views.

Ancyrodella curva ta ( BRA NSON a nd M EHL)

3. Speci men (C VIII /4 ) fro m trench Z-XIB in a up per an d b lower views ; Caryorhynchus tumidus Zone.
4. Up per view of a specimen (C VIII/ 5) fro m trench Z-VI; Caryorhynchus tumidus Zone.

Ancyrodella nodosa UL RICII and BASSLER

6. Upper view of an incomplete specime n (C VIII/6) fro m trench S-I ; Calvinaria albertcnsis Zo ne.

Ancyrodella lobata BRA NSON and M EHL

7. Specimen (C VlIl/7) from Rok icza ny 0 6/ ravine (RD-7) in a up per , and b lowe r views ; Calvinaria craco

viensis Zone.
A ll figure s x 50

PL ATE 2U

Icri odus alte rnatus BR ANSON and M EHL

I. Up per view of a specimen (C VIII /8) from q uar ry Z-I I (Z-II-2) ; Leiorhynchus laevis Zo ne.

Icriodus aff. brevis STAU FFER

2. Upper view of specimen (C VIII /9) fro m Main Carmelite quarry (LK-2) ; Desquamatia [Sc ratrypa} oncidensis Zone.
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feriodu s nodosus (HUDDLE) s. I.
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3. Specimen (C V111/10) from Main Ca rmelite quarry (LK- 3) in a upper and b lower views; Spinatrypina ( Sp inatry 
pina) sp. Zone.

Icriodus synunetricus BRANSON and M EHL

4-5. Upp er views of two specimens (C VIIT/lI -12) from a tip west of a qua rry above Rok iezany 0 61 ravine (H-I and
H-4); Cyr tospirife r bisellatus Zone.

Ancyrodella rotundiloba rotundiloba (BRYANT)

6. Specimen (C VlII /l3) from quarry ab ove Roki czany 0 61 ravine (K/RD-4) in a upper , b lateral and c lower
views ; Cyrtospirifer bisellatus Zon e.

7. Upper view of broken specimen (C VIJI/l4) from a tip west of a qu arry above Rokic zany 0 61 ravine; Cyr tospirif er

bisellatus Zone.

Palmatolepis hassi M ULLER and M ULLER

8. Upper view of specimen (C VII I/ 15) fro m trench Zar-I; Calvinaria albertensis Zone .

Palmatolepis subrecta MILLER and YOUNGQUl ST

9. Upper view of specimen (C VIII /16) from trench Z-XIB ; Caryorhyn chus tumidus Zone.
10. Upper view of large specimen (C VIII /17) from tre nch S-I; Calvinaria albertensis Zone.

Palmatolepis pun ctata (HIND E)

11-12. Upper view of two specimens (C VIII / 18-1 9) from Rokiczany 061 rav ine (RD-IO); Calvinaria cracoviensis Zone.

All figures x 50

PLAT E 21

Polygnathus asymmetricus asymmetricus BISCHOFF and ZIEGLER

I. Specimen (C VIIl /25) from Old Tumidalski' s quarry (SLT-2) in a upp er and b lower views ; Cyrtospirifer bisel
latu s Zone .

3. Upper view of a specimen (C VIII /26) from the same local ity and hor izon as in fig. I.

Polygnathus spatulatus YOUNGQUIST

2. Upper view of a specimen (C VIII /27) with broken free blade; tip west of a quarry above Rokiczany 0 61 rav ine
(H-4); Cyrtospirifer bisellatus Zone.

6. Specimen (C VIII /28) from a tip west of a quarry above Rokiczany 061 ravi ne (H-7) in a uppe r and b lateral views;
Cyrtospirifer bisellatus Zone.

Palmatolepis triangularis SANNEMANN

4. Upper view of a specimen (C VI1I/20) fro m trench Z-XV; Leiorhynchus laevis Zon e.
5. Upper view of an untypical specimen (C VIIl /21) from trench Z-XVI; Leiorltyn chus laevis Zone.

Palmatolepis gigas MILLER and YOUNGQUlST

7. Upper view of a broken specimen (C VlIl/22) from trench Z-IV ; Calvinaria albertensis Zone .
9. Upper view of a specimen (C VIII /23) from trench Z-VI ; Cary orhynchus tumidus Zone.
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Palniatolepis sp.

8. Specimen (C YIll/24 ) fro m Roki czan y Dol rav ine (R D-S) in a upper a nd h lower views ; Calvinaria cracoviensis Zone.

All figures x 50

PL AT E 22

Polygnathus bre vilaminus BR ANSON and M EHL

I . Specime n (C VIII/29) fro m tren ch Z-XV I in a upp er and b lat er al views : Leiorhynchus laevis Zone .

Polygnatltu s aIT. brcvilatninus BR ANSON and M EHL

2-3 . Two specimens (C VIII /30 - 31) in a upper and b la ter al views ; trench Z-X VI (fig. 2) and q ua rry Z-I1 (Z -11-3) (fig, 3) ;
Leiorhyn chus laevis Zone.

Polygnatlius aIT. angustipennatus BISCHOFF and ZI EGL ER

4-5. T wo specimens (C VJl I/32-33) in a upper a nd b la teral views; quarry a bove Roki czan y Dol ravin e (K/ RD -2)
(fig. 4) a nd M ai n Carmelitc qu arry ( l K·3) (fig . 5) ; Spinatrypina ( Spinatryp ina) sp . Zo ne .

Polygn athus asymm etricus ovalis ZI EGL ER and K LAP PER

6. Spec imen (C VIII/34) fr om R o kicza ny Dol rav ine in a upper and b lower views ; Calvinaria cracoviensis Zon e.

Polygnathus brevis M ILLE R and YOUNGQUIST

7. Spe c ime n (C VII I/35) from trench Z·X I (Z-X I-I) in (/ upper a nd b lat era l view s ; Curyo rhync hus 11III1idlls Zone.

S. Uppe r view of bro ken j uveni le spec imen (C VIII/36) from trench XI B; Caryo rhynchus tumidus Zone.

All figure s x 50

PLAT E 23

Polygnathus I itnanicus O VNATANO VA

I. Spec imen (C VIII/ 37) fro m R oki cza ny D ol ra vine ( R D·9) in a upper , b lat e ral and c lower views; Calvinaria era
covicnsis Zone.

2- 4 . U pper view of th ree spec imens (C YIII/38- 40) fro m Rokicza ny Dol ravine (RD -S - figs 2- 3 and RD-9 - fig. 4);

Calvinaria cracoviensis Z o ne.

12. SEM micrograph of a speci men (C VIJI/41) in upper view ; Rokiczan y D ol ravin e (R D- I) , Calvinaria cracoviensis
Z one; x 150.

Poly gnathus dubius HIND E

5-6. U ppe r view of two spec ime ns (C VIIl/42 - 43) from q uarry a bo ve Rokiczan y Dol ravi ne : (K / RD- 4) ; Cyrtospirifer

bisellatus Zo ne.

Polygnathus po llocki DRUer

7. Spe cimen (C VlI l/44) from R o kiczuny Dol ra vine (RD-9) in a upper a nd b latera l views; Calvinaria cracovien

sis Zone.
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8. Oblique-u pper view of a specimen (C VIII /4 5) from the sa me loca lity a nd hor izon as in fig. 7.
9. Pathological specimen (C VIII/46) with seconda ry ca rina a nd keel, in a upper a nd h lower views ; Rokiczany Dol

ravine (RD-8), Calvinaria cracovicnsis Zone.

Polygnathus pennatus H I DE

10. Uppe r view of a specimen (C VIII/47 ) from Main Carmelite qu arry (LK-2) ; Desquamatia [Seratrypa} oncidensis
Zone.

Polygnathus incompletus U YENO

11. Uppe r view of a specimen (C VII I/48) fro m qu arry a bove Rokicza ny Dol rav ine (K/ R D-2) ; Sp iuatryp ina ( Spina
tryp ina} sp , Zone.

Polygnathus webbi STAUFFER

13-14. Upper (fig. 13) and ob liq ue-upper (fig. 14) views of two specimens (C VII1/49- 50) from trench Z-VI; Caryorltyn 
chus tumidus Zone.

15. Oblique-upper view of a specimen (C VIII /51) from Rokicza ny Dol ra vine (RD-J) ; Calviuaria cracovicnsis Zone.

All figures :<50
(exce pt for fig. 12 :< 150)
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