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BR ACHIOPODS AND CONODONT BIOSTRATIGRAPHY
OF THE FAMENNIAN FROM THE D~BNIK ANTICLINE,

SO UTHERN POLAND

ANDRZEJ BALlNSK I

Baliriski , A. 1995 . Bra chi op od s and co nodo nt biostr ati gr aphy of the Fam enni an from
the Debn ik ant icl ine. so uthe rn Pol and. - Pala eontologia Polonica 54. 3-XX .

Thirty-n ine brachi opod spec ies are described from the Fa me nnia n of the Debnik
anticli ne . Two brac hiopod ge nera . l locrh vnchu s and Minirostrella, and eight species
prop osed are new. Th e new spec ies are Mesoplica 'l cost ata . lloerhvnchus mesoplica­
111.1'. Minirost rella mm. Cavatisi nurostrum longilingui s. Athyris area , Cyrtospi rifer
carinatus, Dmitria gihbosa , and Cyrtiorina '! depressa . Fourty-ninc co nodo nt spec ies
and subspe cies are tabu lated and illustrat ed , One new co nodo nt species. Polygnathus
rants, is proposed . Eight new brachiop od inte rval s are defi ned as local info rm al
biostr ati graph ic uni ts.These are the l loerhvnchus mesoplicatus. Cy rtosp irifcr wcsgen ­
sis , Dimitria gibbosa , Ca vatisinurostrum lon gilinguis, Cyrtiorina" dcpressa a nd
Sp haenospiral sp. interva ls. Th ey are based on clea rly -de fined br achi op od ass emb­
lages and correla ted wi th the sta nda rd co nodo nt zon es and local lithostr ati graphic
uni ts , Th e succ ession of br achi op od faunas and co nodo nt biofacies in the Uppe r
Devoni an of the Dcbnik ant icl ine and the seq ue nce of eve nts a re as fo llows. Th e
ea rl iest Late De voni an tran sgressi ve pul se drown ed the exte ns ive Middle De von ian
carbonate platfor m of so uthern Pol and , During the Plionoptvch erhynchus cracoviens is
Zo ne. the brachi op od faunas were at the most di ver se in the who le Fras nian (20
spec ies) and dom inant co nodo nt biofaci cs hav e po lygn ath id -icri od ontid to palma­
to lepid-p olygn at hid asse mblages , The Frasni an sequen ce term inates wit h the Caryor­
hvnchu s tumidus Zone whic h marks the beg inning of sta gnant and poo rly -ox yge na ted
wate r co nditio ns. Conodont assemb lages were domi nat ed by palmato lcp ids and polyg­
nathids. Fo llowi ng the Frasni an-Fam ennian bioti c cri sis. the brachiop od s become less
abunda nt and di ver se and co ns ist of a few. mainl y dwarf. fo rms, The lowest Famen­
nian (Orhicu lat isin urostnnn laeve Zon e throu gh Cvrtospirijer brodi inter va l) was
deposi ted under poorl y oxygenated bo ttom co nd itions . High er. in the Cyrtospirifer
wcsgcnsis interva l, a stro ng reg ress ive pulse in the basi n is ob served. In the Dmitria
gibbosa interval a transgress ive event occ urred whi ch terminat ed basin al anoxia.
Brach iopods were di verse ( 13 species). In the Cavatis inuro strnm longilinguis in te rval,
the brachi op od s flourish ed ( 14 species). Conodo nt biof'acics indi cate a prob able maxi­
mum for the Famennian transgression . A sea- lev el drop and mor e turb ulent co nd itions
occ ur red in the Cyrt ospirijer carinutus interva l. In the Cyrt iorina'! dep ressa interval .
brachiop od s and co nodo nts became rar e and less d iverse and lami na r stro mato po ro ids
rea ppear. In the uppermost Farnennian, represented by Sphacnospira'! sp , interv al.
brachi opod s arc extr em ely rare and massive stro ma to po ro ids arc the most cha rac ­
teri stic feat ure .

K c Y w ord s: brachi opod s, co nodonts , taxono my. biost rat ig raph y, fa una l succe­
s ions. Dc vonian , Pola nd ,

Andr;«] Balinski, Inst vtut Pal eob iolog ii PAN. A1eja ZlI'ir/.;i i \Vigllr" 93. 02 -089 War­
S~(/\\'{/. Poland. Revi sed version received 511r Iunc. / 994.
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INTRODUCTION

The Poli sh Upper Dev onian was dep osited in the proximal part of an intracratonic ba sin trending
NW-SE and va ry ing from 150 to 600 km in width (NA RKIEWICZ 1985 ; NARKI EWICZ and HOFFMAN
19 89 ). The basin was bordered on the north and eas t by the Bel orussian and Ukra inia n uplift s of the
Eas t E uropea n Platform and on the south by pre-Carpathian Land . On the west and so uth- wes t, it
merged with the deeper basin of the Moravo-Silesi an part of th e Variscan trough (NARKIEWICZ and
HOI'FM AN 19 89 ).

T he Devoni an rocks in the vic inity o f Debnik re prese nt the southe rn facies of thi s epicontine ntal
basin and were deposited near th e pre-Carpathian Lan d . They are part of a relati vel y small anticli ne
that is co nnec ted structura lly with th e north-eastern ma rgin of th e Upper S iles ia n Coal Ba sin . The
antic line is m odifi ed by fault s and ori ginated as results fro m a magm a int ru si on (ZAJi\CZKOWSK I 196 8 ).
The outc ro ps o f the Devoni an near Debnik are usu all y small and po orl y ex posed and are limited to
an isol at ed area , about 3 km sq ua re, in the ce nter of which th e village of Debnik is locat ed (Tex t-fig .
I). Neverthel ess, the outc ro ps are ve ry important in und er stan ding the geology o f Pol and and hav e
been recogni zed in the lite rature s ince ROM ER ( 1863) (fo r a review see S IEDLECKI 195 4 ; NARKI EWlCZ
and RACKI 1984).

In recent decades, severa l pape rs ha ve been publ ish ed on the De vonian of Debnik, a stra tig ra ph ic
in terval whi ch used to be negl ect ed by ge olog ists and paleontologist s. Several co llectio ns of fo ss il
groups have been stud ied and results ha ve been publ ish ed by NOWINSK I ( 197 6) on Tabulat a , BALlNSKI
( 1977, 1979, 1980 , 1990, 1993) o n Brachi op od a and Conodonta , and RACKI and BALlNSKI ( 198 1) o n
Br achi op od a . In add itio n, lithostr atig rap hic di vision s have been proposed for the Devoni an of th e
Debnik anticl ine (LAPTAS 1982 ; NARK IEWICZ and RACKI 19 84 , 1987). Facies dev el opment of th e
De vonian has been analyzed again st a broader hi st orical background of the shelf basin in southe rn
Po land (RACKI and BALlNSKI 1981 ; NARK IEWICZ and RACKl 1985 ; NARK IEW ICZ 1988, 19 87 ; NARKlE-
WICZ and HOI'I'MAN 1989 ). .

T he ma in scope of thi s rep ort is a det ail ed taxon omic re-exam ination of the b rac hio po ds from th e
Fa me nnia n of the Debnik antic line . T he bra chi op od s, as we ll as other fossil s from th e area , were
previ ou sl y described by G UR ICH ( 1903 ) in hi s thorough mon ogr aph " Das De von vo n Debnik be i
Kr a kau ". In 1979 , the present autho r pu bli shed the res ults of his re-exam ina tio n of the Fras nia n
brachi op od s from Debn ik together w ith a bio strati graphic framework based o n co nodo nts (BALlNSKI
1979). Thi s rep ort now describes the Fa me nnian br achi op od fa una and conodo nt bi ost rat igr aphy and
co ncl udes the rev isio n o f the Upper Dev on ian brac hio po ds fro m the Deb nik antic line .

The ta xon omic overview of brac hio pods in th e pr esent pap er has been co mbine d wi th a bio strati­
graphica l anal ys is of assoc iated cono do nts . This has perm itted recon st ru ct ion o f the success ion of
br achiopod assem blages in the Up per Devonian of De bnik and thei r co rre la tion wi th glo ba l an d local
bio log ical events .

Acknowledgements. - The author ex presses hi s warmest tha nks to Pro fessor Gertrud a BIER NAT
(Ins titute of Paleobiolog y, War saw ) for her int erest in th e study and fo r cri tically read ing th e manu­
script. Speci al th anks go to Dr. Ed LAND ING (New York Stat e Geo log ical Survey, A lba ny, N .Y.) for
hi s editoria l help and improvement o f Eng lish o f fina l ve rsion of the typ escrip t. I am also gra te ful to
Dr. G rzeg orz RACKI (S iles ia n Universi ty, Sosnow iec) fo r his cons truc tive d iscu ssion s.
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- length of pedi cle valve
- length of brachial va lve
- width of shell
- thickness of shell
- length of cardinal margin index
- height of the intcrarca of pedicle valve
- apica l angle

Nrlsu - number of costae on sulcus
Nr/fo - number of co stae on fo ld
Nrltl - nu mber of co stae on flan ks
Wsu/W% - width of sulcus index
It - length of ton gue of pedic le valve
wfo - widt h of fold at the ante rior margin
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GEOLOGICAL SETTING

NORTHERN OUTCROPS

7

In the northern limb of the Debnik anticline, there are only a few, typically very poor outcrops of
the Famennian (Text-figs 1-2). Th e oldest Famennian limestone containing a poor brachiopod as­
semblage was excavated on the eastern slope of Boza Meka hill (trench Zar-4) . A rich brachiopod
fauna was collected from a somewhat younger limestone at locality Palkowa Gora (PG). The youngest
Famennian deposits yield ver y scarce brachiopods and crop out between the Rokiczany and Zarnow­
czany DOl ravines. (This younges t Famennian is known as Stromatoporoid Rock).

Trench Zar-4 (Text-fig. lC)

Thi s is a sma ll pit dug near a dirt road that leads from Debnik to Pac zoltowice and run s on the
eastern slope of Boza Meka hill. A few weathered , thin lay ers which crop out there consist of light
gray-brow n micrites and yield a poor brachiopod fauna charac teristic of the lloerhyn chu s mesoplicatus
interval. They represent the middle part of the Platy Limestone unit (lithostratigraphic unit s after
NARKI EWICZ and RACKI 1984).

Palkowa Gora (PG, Text-fig. lC )

The latest information confirming the ex istence of a small quarry known as Palkowa Gora is found
in GORI CH (1903) . RUTKows KI (1928 : 634) did not find the outcrop and stated that it had been fill ed
in and plowed over. In thi s study, an interestin g and relatively rich brachiopod fauna was collected
from loose blo cks dug up in a dirt road near the upp er end of Zarnowczany Dol ravine (locality PG) .
This site is the only one in the northern part of the Debnik antic line where the brachiopod species
described by GORICH from Palkowa Gora can be found. The most characteristic brachiopods of the
block s are Cavatisinurostrum longilin gui s sp . n., Eobrachy thyris palkowae (GORICH), Dmitria globosa
(GORICH) and D. an gustirost ris (GORICH). In addition, Sch izophoria sp., Athyris area sp. n., A. tau
NALl VKI N, Cyrtospirifer sp ., and fragm ent s of lingulids are pre sent. Other elements of the fauna
include remnants of holothuroids, crinoids, ostr acods, and fish remains.

Th e lithology containing th is faun a represent s the Grain ed and Micritic Lim estone un it (Tex t-fig.
3). Relatively num erou s con odonts (see Tabl e 2) rep resent the Middle or Upper P. crepida Zone .

Stromatoporoid Rock (SS, Text-fi g. IC)

Thi s natural outcrop is located on the western side of Raclawka river vall ey and betw een the mouths
of two ravines, Roki czany Dol and Zarnowczany Dol (Text- fig. IC) . Thi s locality and the fa una
occ urring there (which consi sts mainly of stromatoporo ids and brachiopods) were de scribed in detail
by GORICH (1904) and JAROSZ (19 18). The latter author des cribed, among other s, three new brachio­
pods from the locality: Produ ctus sup rafam enniensis (JAROSZ 191 8: 93-95 , PI. 7 : 6-6a), Productus
(Producte lla?) sp. n. (ibidem: 96-97 , PI. 7: 9-9b), and Ca111a rophoria (Leiorhynchu s} crenulata
GOSS ELET var. minor (ibidem : 106-1 07, PI. 8: 2 1-22). These were poorly illu strated and frag mentarily
preserved forms, however, and cannot be recognized in the present co llec tions. At present, a fe w
isolated, partially overgrow n outc rop s of unbedded or poorly bedded, light bio-intrasparite with very
rare and very poorl y preserved brachio pods are present. The brachiopods include Sentosia sp ., rhyn­
chonellacean ge n. et sp. inde t. and Sphaenospira'l sp. The mo st interesting part of this limestone,
however, is the occurrence of numerous co lonies of Stromatopore lla cracoviensis GORICH (GORICH
1904). According to NARKIEwlcz and RACKI ( 1984), these limestone represen t the upp er part of the
Grained and Micritic Limestone unit. Absence of biostratigraphically valuab le for ms makes it im­
possible at pre sent to determine the exact age of this unit. It probabl y lies in the upp er part of the
Famennian and evidently above the P. rhomboidea conodont Zo ne.
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SO UTHERN OUTCROPS

Th ere are no natural outcrops of the Fam enni an in the so uthern limb of the Debn ik anticl ine . As
part of the search for Famennian brach iopods, 34 trenches were dug, mostly in the eastern slope of
Zbik ra vine . These tren ches run from north to so uth through the fores t (Tex t-fig . ID-E). A few old,
sma ll quarr ies and pit s were enco untered but these are partially fill ed up and overgrown and did not
supply useful co llections of brachi opods.

Trenches Z- 8 to -9 (Tex t-fig. IE)

These were du g east of the Zbik ravine at locati ons 50 m (Z-8) and 120 m (Z-9) west of the roa d
that lead s fro m Debn ik to Sie d lec . Th in-bedd ed, dark rriicri tes were exposed, whic h are simi lar to
those fro m the upperm ost par t o f section Z-2 . Th ey yield rare brach iopods of a fa una charac teris tic
of the Iloerhyn chu s mesoplicatu s interval : Min irostrella rara ge n. et sp. n., Iloerhynchu s mesoplicatus
ge n. et sp . n., Colophragma sp., and Cyrtospirifer minor (GoRICH). Th e layer s represent the Platy
Limestone un it.

Trenches Z .bis- I to -4 (Tex t-fig . IE)

These trenches were du g on the eas t slope of Zb ik ravi ne at its upp er end. Three of them cut thr ough
Quaternary deposits and reached the Fa me nnian lim estones. Medium-bedded , dark-gray marl y mi­
crites ex posed in the trenches yie ld rare brach iopods that represent only a few species: Nigerinoplica
sp ., Cvrtospirifer brodi, and frag me nts of lingulids. The associated faun a is represented by scarce
holothuroids, ophiuroi ds, and co nodo nts (sa mples Z.bis- I to -2 and -4) . JAROSZ ( 1926) was the firs t
to find the local ity and to give a list of brachi opods de rived from it. He mistakenly identified
a cyrtospiriferoid charac terist ic of these limestones as Spirifer Arc hiaci val'. bisellata GORICH
(=Cyrtospirifer bisellatuss which is now co nsidered an im por tant index species for the lowermost part
of the Frasnian (see BALlNSKI 1979 : 18-1 9, 65-66). In fac t the present study proves that the cyrtos­
piriferoid in quest ion is the lower Famennian species Cyrtospi rifer brodi W ENJ UKOV. Co nodo nts fro m
sam ples Z.bis- I to -2 and -4 are very rare but co nfirm a Fa me nnia n age and permit a more preci se
co rre lation of the limestones with the P. triang ularis Zo ne . Th e layers ex posed here are co rre lated
Iithostr ati graph ically with the Platy Li mes tone unit.

Trenches Z.tent- I to -3 (Tex t- fig . l E)

These trenches are located on the eas t slope of Zbik ravine and approximately 250 m to the so uth
of trenches Z .bis- I to -3. Th e layers ex posed here co nsist of a th in-bedd ed , dark- gray, sandy limestone
that is very poor in fossi ls. Acc umula tio ns of many disarticul ated speci me ns do occ ur, however, in
trenches I and 3. They belon g to Nigerinoplica sp., Sentosia profu nda McKELLAR, and Cyrtosp irifer
wesgensis ZHEIBA . A few specimens of co nodo nts were found in sa mple Z .tent-3 (see Tabl e I ) and
represe nt the P. triangularis Zo ne (pro ba bly the highest part ).

JAROSZ ( 1926: 141-1 42, 145) er roneo us ly referred to these layers as equivalents of the much
younger Stro matoporoid Rock on the basis of misident ified brachiopods. How ever, the limeston es in
these tren ches belon g to the Platy Limes tone un it.

Trench Z.orb-9 (Text-fig . IE)

The trench was located ca . 120 m south of trenches Z.tent- I to -3 . The roc k ex posed here is very
similar to that described above fro m trenches Z. tent- I to -2 but is more weathered and light er in co lor.
Only a few poorl y preserved spec ime ns of Centrorhynchus er. let iensis (GOSSELET) have been found.
Co nodonts were not recovered, but the layers may represent the upp er part of the P. triangularis Zone
or the lower part of the P. crepida Zo ne . Lith ostratigraphi call y, the layer s represent the highest part
of the Platy Limes tone uni t.
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Fig. I.

General map of Poland (A) and ske tch-map of the Debnik area (B) e nclosi ng sec to rs C. D and E studied in details and
showing the co llec tion site of brachi op od s and co nodo nts. Light ci rcle s den ote Frasn ian and dark circles Famcnnian

tren che s (aft er Bt\I.INS KI 1979. mod ified ). Abbreviat ions in te xt.

Trench es Z.orb-6 to -8 and - 14 (Text-fig. l E)

These tren ches were located on the steep eastern slope of Zbik ravine about 50 m south-wes t of
Z.orb-9 and ex pose d gray, medium-bedded bio-micrites wit h crinoids, echinoids, ostracods, scoleco-
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donts, bryozoans, algae (Solenopora s, and conodonts (see Table 2) . Brachiopods are mainly repre­
se nted by Pt vchomaletoechia sp., Cyrtospirifer cl'. acutus (N ALlYK IN), Cyrtiopsis [amenniane (PAE­
CKELMANN), and Dmitria gibbose sp . n. These lim eston es, w hic h were not not ed by earl ier stude nts
of th is area, rep resent the Lower or Middle P crepida cono dont Zo ne and ca n be assig ned to the lowest
part of the Gra ined an d Micri tic Limeston e unit.

Trenches Z .orb-5 and - 12 (Text-fig . IE)

Trenc h Z.orb-12 wa s d ug about 60 m so uth of Z .orb-8 , and tre nch Z .orb-5 was du g 20 m further
to the so uth or Z .orb- 12. Me d ium- bedded , gr ay limesto ne wa s ex posed, whic h is similar to that from
local ity PG and represen ts the Gra ine d and Mi criti c Lime ston e uni t. Brac hiopo ds that occ ur here are
do mina ted by Eobracli vthvris palko wae (G ORICH). Other fa una l e lem e nts are re presented by rema ins
of fis hes , holot huroids, sponges, and gastropods . Co nodonts allow exact corre lat io n of the layers wi th
the M iddle P. crepida Zone .

Q uarry Z.orb- I0 (Text -fig. 1E)

Thi s local ity lies c lose to the road that run s near the bo ttom of Zb ik ravi ne and is kn own in the
earl ier literatu re as "old q uarri es " (J AROSZ 1926). It is poorly exposed and filled up at present.
Mediu m-bedd ed , light-gray limestone from the localit y did no t y ie ld brachiopo ds , and new tren ch es
(Z .orb- I to -2a) were dug close by to study th is par t of the sec tion in detail (see bel ow). Conodont
sa m ple (Z .o rb- I0; see Table 2) a llowed corre lat ion of the inte rva l with the Mi ddl e or Upper P. crepida
Zo ne (the Gr ained and Micritic Limestone unit ).

Trenc hes Z .o rb- I to -2a (Tex t- rig . IE )

These tre nc hes were dug in the ea stern s lo pe or Zbik ravine, about 12 m so uth of localit y Z .orb- IO.
Med ium-bedded , gray bio-pe lmicrit es with oncoids yielded an int eresting brac hio pod ass e mblage
do minate d by Mesoplica costata sp. n., Eva nescirostrutn seversoni (McLAREN), At hvris su lcifera
(N ALl VK IN), and Cyrtospirifer ca rinatus sp. n. JAROSZ ( 1926: 142- 14 3, 149) erroneous ly referred these
layers to the upp ermost Famenn ian and regarded them as bo und ary beds betw een the Devo nian and
Carboniferous. He also mistake nly c lai me d that they are yo unge r than "Strorn atoporoid Rock " from
the wes tern slope of Raclawka va lley . However, the layers represent the low er pa rt o f the Grai ned and
Mi criti c Limeston e uni t.

Trenc h Z.orb- I I (Text- rig. IE )

This excavation wa s situate d 15 m south or Z .orb- l . Medi um-bedded, gray micrit ic limeston es
rep resent the lower part of the Grai ned and Micritic Li mestone unit and yie ld rare cri noids, naut iloids ,
and unrecogni zable fragments o r produ ct ids and spiriferoids, Conodonts refe r the layers to the Up ­
permost P crepida , or the Lower P rhomboidea Zones.

Q uarry Z .orb-4 (Text- rig . I E )

Th is exposure wa s s ituated at the end of the eastern s lope or Zbik ravine and abo ut 35 m south or
Z .orb- I I . Thick-bedded, light-gray limestone at thi s loca lity ar e referabl e to the Gra ined and Micriti c
Limestone unit but did not yie ld reco gn izable brachiopods. Th e residue o f a conodont sam ple taken
from the lim estone yie lde d fragments or gastropo ds , ophiuroids, holothuroids , crino ids, and scoleco­
donts . Conodonts det erm ine a co rre lat ion of the limestone with the Low er P. rliomboidea Zone .

Trench Z .pal -I (Text-fig . IE)

Thi s tren ch was dug in the western slope o r Zbik ravine j ust opposite trenches Z .bis- I and -2 .
Me dium -bedd ed , lig ht -gray hio-pelm icrites refe rre d to the lo wer part o f the Gra ined and M icritic
Limestone unit yield a complex brachiopod assemb lage characteri st ic o r the inter val Irorn Palk owa
G6ra. Th e assemblage is dominat ed by Cavatisinurost rum longilin guis sp. n., Loborina lobata BA­
L1NSK L Athvris area sp . n., Dm ltria g lobose (G URICH), and Eobrach vthvris palk owae (G URICH). A rich
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faun a is present in co nodont sa mple res idu es and consis ts of br yozoans, gas tropods , pel ecyp od s,
nautiloids, anne lids tSpirorbis), os tracods , cr inoids, echinoids , holothuroids, o phiuro ids , ophiocys­
to ids , and spo nges . Numerou s co no do nts ind ica te the Middle P crep ida Zon e.

Tre nches ZW- I to -2 (Text-fig . IE)

Th ese exc avatio ns in the wes tern branc h of Zbik rav ine we re opposi te of tren ch es Z. te nt- I to -3 .
Th e two tren ch es ex posed medium-bedded , gray bio-pelmi crites (lo wer part o f the Grained and
Micritic Limesto ne unit) whic h conta in Cvrtosp irifer carinatus sp. n. as the charac ter istic brachiop od .
Conodonts ind icate the Lower to Uppe r P cre pida Zo ne (ZW-2) and the Upper P cre pi da to Lower
P rliomboide a Zon e (ZW- I), respec tive ly. Thi s part of the section was firs t described in brief by
JAROSZ ( 1926: 142, Tab . I : 9a) .

Tre nc h ZS -6 (Tex t-fig . IE)

This tre nc h wa s du g so uth-wes t of Debnik near a road that runs fro m wes t to east throu gh a fores t,
about 200 m east of a main road that lead s from Debn ik to Czatkowice . It ex posed lim eston es
corre lative wi th those fro m tre nc hes Z.o rb- I to -2a (the Lower P rhotnb o idea Zo ne; the lower part o f
the Grai ned and Micri tic Limestone un it ). Brac hiopods are rare and re presented by Mesop lica cos/a /a
sp . n., At livris sulcifera , and Cv rtosp irifer ca rinatus sp . n. T his local ity is no t no ted in earlier st ud ies
on the area.

Tre nc h ZS -S (Text-fig . ID)

T his excavation was located abo ut 100 m so uth of ZS-6 and did not expose bedrock. A few loose
bloc ks yie lded a poor conodont fauna that indicates the Lower P rhoinb oidea Zo ne.

Tre nc hes ZS - I to -3 (Tex t-f ig . ID )

T hese excavatio ns were located 0 .7 km so uth-west of Debn ik, and abo ut 30 m so uth of a grave l
road that bra nc hes from the main road to Sied lec . Tre nches ZS- I and -2 were du g by geolog ist
W. ZAJACZKOWSK I and were later reope ned by the present author. Tre nc h ZS-3, whic h was dug 14 m
ea st of tre nch ZS- I ex po sed limesto ne with very rare spec imens of Cyrt iorina '! dep ressa sp. n. and
co no donts tha t indicate the Lower to Upper P rliotnboidea Zo ne . Thin-bedded, gray bio -pe lspa rites
exposed in trenches ZS - I and -2 yie lded ra re brachi op od s suc h as Eoschuchert cl!a sp., Mesop lica cl'.
praelon ga (SOWERBY), M. sp. , Leioproductus cl'. pau perculus COOPER et DUTRO, Cyrtospirifer wes­
ge nsis ZHEIBA , and Cvrt iorina 't depressa sp . n. The associated fau na is composed of scarce os tracods ,
gas tro pods, cr inoi ds , and lam inar stro matoporo ids. Th e co nodo nts indicate the Lower to Upper P
rhomb oidea Zone . T hese layers re prese nt lower part o f the Gr ai ned and Micritic Lim eston e unit.

Loca lity ZS -7 (Tex t-fig . ID )

This is an o ld pit that has not bee n me nt ioned in earlier Iiterature . It is sit ua ted about 100 m east
of the main road tha t lead s fro m Debnik to Czatkowice and abo ut 120 m west of tren ch ZS -2 . No
brac hiopods have bee n fo und in the bio- in tras parite ex posed in the pit. The most charac ter istic fea ture
of the limeston e is the occurrence of massive stroma to poroids . Si lici fie d gas tro pods occur sporadi­
ca lly. Co no do nts are ex tre mely rare and no t s ig nifica nt biostrati graph icall y. It ca n be ass ume d that the
ex posed limeston e may represent an interva l fro m the Lo wer P ma rginifera to Lower P expansa Zo ne .

T his very important locali ty is the only one in the so uthern part of the anticl ine where an eq uivalent
of the "Strorn atoporoid Roc k" is ex posed. This eq uivalent fo rms the middl e part of the Graine d and
Micrit ic Limes to ne uni t.

Trenches B- I and B-2 (Tex t- fig . ID )

Th ese tre nches were dug in the we stern s lope of Raclawka va lley, I km east o f Debnik, near an
o ld quarry ca lled Mann urowa Gora . Trench B-2 was du g 30 m dow n the slope from B-1. Both tren ch es
did not reach bedrock . Loose blocks which we re excavated in bo th tren ch es co ns ist o f light bio-in-
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trasparite with very rare and crushed specimens of Sphaenospira'l sp. Conodonts are very rare and
probably indicate a reference to horizons younger than the Lower P expansa Zon e (see discu ssion in
the description of the Sphaeno spira'l sp. interval) . A con odont sample LB (see Table I) was coll ected
from a loose block of crinoid limestone found in proximity of trench B-1 . It is evident that the
limestones from the localities are referable to the upper part of the Grained and Micritic Limestone
unit.

LOCAL BRACHIOPOD ZONES AND INTERVALS

In an earlier mono graph on the Fra snian brachiopods from the Debnik anticline, seven local
brachiopod zones were established, and these were correlated with standard conodont zones (BALlNSKI
1979). Recently, several major changes and decisions have been made concerning the Devonian
standard conodont zonation and the posit ion of chronostratigraphic unit boundaries (e.g., COWIE 1989 ;
ZIEGLER and SANDB ERG 1990). As a result the lowermost brachiopod zones erected in the Fra snian of
Debnik (i .e., the Desquamatia (Seratrypa) one idensis Zone and the Spin at rypina (Spinatrypina) sp.
Zone) should be now included into the Givetian . On the other hand, the redefinition of the Frasnian­
Famennian boundary and its placement at the base of the Lower P trian gularis Zone means that the
Leio rliynchu s laevis (=Orbi culatisinurostrum laeve) brachiopod Zone should be now included wholly
in the Famennian.

In thi s mono graph, an attempt has been made to complement the Upper Devonian zonation on the
basi s of a brachiopod succession . However, unlike the earlier monograph (BALlNSKI 1979) , new
biostratigraphic unit s are defined as informal, local brachiopod interv als following the concept of
JOH NSON (1977). The newly established brachiopod interval s are based on clearly-defined brachiopod
assemblages and are correlated with the standard conodont zones and lithostratigraphic units (Text-figs
2-3) . The brachiopod intervals may have an important practical significance in stratigraphic analysis
of the Upper Devonian in boreholes fro m the margin al zone of the Upper Silesian Coal Basin .

The general low frequ enc y of conodonts in the studied sec tion and frequent changes in the
brachiopod assemblages (see Tables 1-2) mean that the brachiopod succession here allows a greater
resolution than the zon ation based on conodonts . It should be realized, however, that this doe s not
indicate that brachiopods hav e a greater biostratigraphic significance but is due to their greater
sensiti vity to facie s and bottom conditions . Nevertheless, in a giv en local area, brachiopod intervals
may have greater practical stratigraphi c resolution, especially when the conodont ass emblages are
very poor in specie s, as at Debnik.

Orbiculatisinurostrum laeve Rang e Zone

Outcrops and boundaries. - Th is range zone was reco gni zed and described in detail as the
Leiorhynchus laevis Zone (BALlNSKI 1979 : 22) . Recently, SARTENAER (1984) erected a new genus
Orbiculatisinurost rum with Leiorhyn chu s laevi s GORICH from Debnik as the type speci es. Con sequ ent­
ly, this zone should be renamed the Orbiculati sinurostrum laeve Zone.

Fauna. - The brachiopods characteristic of the zone are represented by Barroisella campbelli,
Lin.gulipora sp., Orb iculoidea sp., Praewaagenocon cha cf. speciosa, Orbiculatisinurostrum laeve
(index species) , and Cyr tospirife r minor. Associ ated fauna elements include rare foraminifers, cono­
donts (see Table 2) , and fish rem ains.

Age. - The conodont fauna , with Icriodus alt ernatus, Palmatolepis triangularis , Polygnathus
brevilaminus, and P. angustidiscu s, ge nerally indi cat es the P. trian gularis Zone (probably the lower­
most part) .

Remarks. - When the paper on the Frasnian brachiopods of the Debnik anticline was published,
the Frasnian-Famenni an boundary was placed between the Lower and Middle P. trian gularis Zone.
Con sequ entl y, the O. laeve brachiopod Zone was correlated mainly with the uppermost Frasnian .
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However, the rec ent redefinition of the Frasn ian -Fam ennian boundary (COWIE and ZIEGLER 1989)
requires re-assignment of the entire O. laeve brachiopod Zone to the lowermost Famennian .

ll oerhynchu s mesoplicatus int erval

Outcrops and boundaries. - The lay er s representing the I. mesoplicatu s interval were found in
trenches Z-8 and Z-9 located to the so uth of Debnik and in trench Zar-4 on the northern limb of the
anticline . The upp ermost I meter of the section of qu ar ry Z-2 (see detailed de scription in BALlNSKI
1979) also contai ns the fauna di agnosti c for the interval.

Th e low er boundar y of the I. tnesoplicat us interval is defined by the lowest appearance of the ind ex
species and Min irostrella rara gen . et sp. n. Th e upper boundary is defined by the lower boundary of
the succeeding Cyrtosp irifer brodi int er val.

Due to the lack of adequate outcro ps of the Iloerliyn chu s mesoplicatus interval , it is impossibl e to
establi sh preci sel y its thickness. It is es tima ted, howev er , at 30 m .

Fauna. - Th e brachiopod s of the int erval include ll oerhynchu s mesoplicatus, Minirostrella rara
gen. et sp . n., Co lophragma sp., Cyrtosp irife r min or, and fra gm entary lingulids (Table I ). Holothu­
roids , fish remain s, and conodo nts (Tab le 2) are also present.

Age and correlation. - Th e interval co nta ins bra chi opod species whi ch are known o nly from the
study area . Some of them, how ever, di spl ay morphologic affini ty to forms known from we stern
Europ e, Ru ssia and Afg ha nista n. Thu s, Minirost rella rara ge n. et sp. n. sho ws so me unique ex ternal
she ll features also develop ed in Eoparo pho rhvnchus tria equal is triaequalis (GOSS ELET) and E.
triaequalis pra et riaequ ali s (SARTENAER) (SARTENAER 1957 ; see also taxon omic part o f thi s re port) .
Both subspecies occu r in the low er Famennian of Belgium, Fran ce, and Germany. SARTENAER (1967 ,
1969 , 1985) es tablished the Eoparapho rhvnch us Zon e and correlated it w ith the upper part of the P.
triangula ris to the Lower P. crepida Zones . Cyrtosp irifer minor, whic h is cha rac teristic of the I.
mesoplica tus interval and und erlyin g Orbicu latisinurost rum laeve Zone , is related to Cy rtospirifer
asiaticus BRICE from the lower Fam ennian of Afgh ani stan and the East Eu ropean Platform (BRlcE
1970). Thus, the bra chi opods occ urr ing in the int er val suggest an ea rly Famennian age of the assemb­
lage.

Th e abov e corre lations are fully confirmed by co no donts (Ta ble 2) found in the Iloerh ynchus
tnesoplicatus interval. whi ch indicate the P. triangularis Zone (proba bly low er part) . The ch ar ac­
teri sti c spec ies rec orded here are Palm at olepis trian gul aris. P. protorh omboidea, Polygnathus brevi­
laminus. P. an gustidiscus , and Icriodus iowaensis iowaensis.

Cyr tospirife r brodi interval

Outcrops and boundaries. - Th e strata assign ed to the C. brodi int erval crop out in three trenches
(Z .b is- l, -2 and -4) that ar e locat ed in the eastern slope of Zbik ravin e . Thi s interval is marked by the
occurre nce of the ind ex species and Nige rinoplica sp. Th e lower boundary of the int erval corresponds
to the fir st appearance of Cyr tospirifer b rodi . The upp er boundary of the int er val is defined by the
low er boundar y of the succeed ing Cyrtospirijer wesgens is interval.

Th e thi ckness o f the interval is not known exact ly. Howev er, it is es tima ted at 22 meters.

Fauna. - Th e fauna includes the ind ex species C. brodi and Nige rinoplica sp. Rare Iingulids ,
holothuroids, ophiocystoids , and co no do nts (se e Tabl e 2) are al so present.

Age and correlation. - Cyr tospirife r brodi and Nigerinoplica sp. (described in the Rus sian
literature as Produ ctell a herminae FRECH; e .g. , M ARKOVSKI and NALlVKI N 1934 ; L YA SH ENKO 1959),
amo ng others, are very characteri st ic foss ils for the Elet z Bed s (lower Famennian ) of the East
European Platform (NALlV KIN and MARKOVSKI 1934 ; SARYTCHEVA and SOKOLSKAYA 195 2). Faunal
similarity between the C. bro di interval and the Eletz Bed s are striking but bio strati graphic data
sugges t that they hav e a slightly different age. Conod onts collect ed in Debnik indicate the P. triangu­
laris Zo ne (pro bably the middl e part ) wh er eas the Eletz Bed s are correlat ed with the P. rhomboidea
Zo ne (RZHONSNITSKAYA 1988; ARISTOV 1988 ).
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Cvrtospiri]er wesgens is inte rva l

Outcrops and boundaries. - Strata ass igned to the C. wes gens is inte rva l have been located in
trenches Z.tent- I to -3 and Z .or b-9 . All outcrops of the interval are fo und in the so uthe rn limb of the
anticl ine .

The lower limit of the C. wesgens is interval is defined by the firs t occ urrence of the index spec ies.
Th e characteris tic brach iopod s of the inter val include Nige rinop lica sp. , Sentosia profunda , and the
index species . The upp er lim it of the inter val is defined by the lowest occurrence of Dmitria gibbosa
at the low er limit of the succeedi ng Dm itria gib bosa brachi op od inte rva l.

Th e layers representi ng the inter val are very poorl y ex po sed in the Debn ik area, and the thi ckn ess
of the who le interval is imp ossibl e to es tablish. It ca n be es tima ted at abo ut 20 meter s .

Fauna. - The brachi opod s include the index spec ies , which is associated in tren ches Z .tent- l to
-3 with Nige rinoplica sp., and Sentosia profunda. In high er layer s ex posed in trench Z .orb -9 , the
brachi opod fauna is very sparse and only includes the ind ex species and Centrorhynchus cf. letiensis.
Thi s part o f the sectio n probably represents the yo ungest part of the C. wes ge ns is inte rva l. Other Iaunal
e lements from the interval includes very rare pelecypod s and co nodo nts (Table 2) .

Age. - Conodo nts were found only in one sa mple (Z .tent-3). They are very rare and include
Palm atolepis trian gularis, Polygnathus brevilaminus, P. ang usti discus, and lcriodus iowaensi s. Th ey
generally indi cate the P. triang ularis Zone (pro bably the upp er part) .

Remarks. - As was pointed out abov e, J AROSZ (1926: 141-142, 145) was the first to find the
outcrop rep rese nti ng th is part of the sec tion. He ide nt ified a spiriferoid occurring there as bein g the
same which is characteristic for the much yo unge r "Stromatoporoid roc k" (i .e., Spi rife r verneu ili typ .
and var. tenticulunu . On that basis, he erroneo us ly referred thi s part of the sec tion at Zbi k ravine as
equivalent to the much yo unger Stro mato poroid Limestones to the north of Debnik .

Dmitria gibbose inte rva l

Outcrops and boundaries . - Trenches Z .orb-6 to -8 and -14 which are located in the easte rn
slope of Zb ik ravin e, are the only localit ies for thi s inter val in the Debnik area . Th e assemblage of
brachi opod s charac terist ic for the inter val co ns ists of Nigerinoplica sp., Ptvchomaletoecliia sp.,
Athyris aff . area, Cyrtospirifer cf. ac utus, Cyrtiops is [amenn iana and Dm itria gibbosa, the ind ex
spec ies . Th e lower bou ndary of the inte rva l is defined by the first occ urre nce of the ind ex spec ies .
The upp er boundary co inc ides wi th the low er boundary of the overlying Cava tisi nurostrutn longi lin­
guis inter val (Table I). The thi ckness of the interval ca n be es tima ted to be at least 8 meter s.

Fauna. - Although poorly preser ved , the brach iopod fauna is represented by 13 species, and
atta ins one of the highest di ver siti es in the Famennian of the area (Table I , Text-fig . 4). Besides the
brachi opod s ment ioned above, Sch izophoria shubarica , Sentosia profunda , Rh vtialosia sp ., Donalosia
sp., Coe loterorhynchus sp., "A thy ris " aff. reticu la ta and Eobrachythvris pa lkowae occur. Th e accom­
panyin g fossil s include algae, sco lecodonts , ostracods , ec hino ids and co nodo nts (Table 2) .

Age. - The most charac ter istic co no do nts for the int erval inc lude Palm at olepis circularis, Polyg­
nathus volhyn icus , P. squalidus and P. de lenitor. Because highe r stra ta co ntai n co nodo nts that define
the Middle P crepida Zo ne, the Dmitria gibbosa inter val ca n be corre lated with the Lower to M iddl e
P. crepida Zo ne.

Cavatisin urostruni lon gilingui s interval

Outcrops and boundaries . - The strata representing the C. lon gilin gui s inter val were found in
both the northern and so uthern limb s of the Debnik anticl ine . In the north , the interva l was previou sly
ex pose d in the Palk owa Gora quarry, which no longer ex ists . During the present investigati on ,
lim estones whic h were probabl y deri ved fro m the qu arry were found as loose blocs at localit y PG
(see detail s in the previou s sec tion). To the so uth of Debn ik, equivalent layers have been found in
trenches Z.orb- 5, -12 and Z.pa l- I.

The most ch arac teris tic brachi op od spec ies for the interval is Cavatisinurostrum lon gilin guis (the
index spec ies) . Th e other species defining the inter val are Lobo rina lobata, Atlzyris area , Dmitria
ang us ti rostris. D. globosa and Eobrachythvris palkowae (the last spec ies also occurs sporadically in
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the und erl yin g Dmitria gibbosa interval ). T he lower lim it of the inter val is defined by the lowest
appearance of the index species . The upper limit is defined by the lowest appearance of Cyrtospirifer
carina tus, the index spec ies of the succeeding brac hio po d inter val. Th e thi ckness of the C. longilinguis
inter va l probab ly amo unts to abo ut 17 meter s.

Fauna. - Th e lim eston es fro m the interval yie ld the ric hes t brachi opod fauna ( 13 species) in the
who le Famennian of the area (Tab le I, Text-fig . 4) . Besides the species listed above, Schiiopho ria
sp., Rhvtialosia sp., Donalosia sp., At hyris tau , Crinisarina sp., Cyrtospirifer cr. nin gbingensis and
C. sp. occur here. Th ey are accompa nied by spo nge spicules , gas tro pods, ho lothuroi ds, ophiuro ids,
ec hino ids, fish rem ain s, and co no do nts (see Tabl e 2) .

Age . - The co nodo nt samples taken fro m the interval contain the ric hes t and the most di ver se
assemblages of all of the Fame nnian stra ta of the Debn ik anticl ine . They indi cate a precise co rre latio n
with the Middle P. crepida Zone . Th e most charac teris tic species are Palmatolep is crep ida . P. tninuta
min uta, P. minu ta wolskae, P. quadrantinodo salobata, P. termini, Polygn athus volhvnicus, and P.
laurifo rmis.

Remarks. - Th e C. longilin gu is interva l corres po nds to the "Limestones fro m Pal kowa Gora" in
the stratig rap hic sche me of G OR IC H ( 1903) and JAROSZ ( 1926).

Cyr tospirifer carinatus inte rva l

Outcrops and boundaries. - T he C. carina tus interval has been recognize d so uth of Debn ik in
trenches Z .or b- I to -4, - 10 to - 11, - 13, ZS-6 and ZW- I to -2. The lower and the upp er boundaries of
the interval presuma ble coi nci des with the range of the ind ex species , C. carinatus. The other
brachi opod s that are charac teristic for the inter val include Mesoplica costata and Athvris su lcifera .
T he thickness of the interva l pro bably amo unts to abo ut 25 meters.

Fauna. - Brach iopod s, in addi tion to those given above, incl ude Sc hiropho ria shubarica. Eoschu­
che rtella sp., Eva nescirostruni seversoni, A thvris tau , and A. sp. Th e accompanyi ng fauna consists of
rare os tracods , naut iloids, crino ids , holothu ro ids, echi noi ds, ophi uro ids, and co nodo nts (see Table 2) .

Age. - Th e sa mple taken fro m the lowermost part of the interva l (Z .orb- l 0) co ntai ns co nodo nts
charac te ris tic of the Middle to Uppe r P. crep ida Zo ne: Palm atolep is crepida, P. minute wolsk ae . P.
quad rantinodosalob ata, Polygn athu s laurifonnis. P. delenitor and Polvlophodonta confl uens. Th e
middl e part of the interva l ex posed in trench es Z.or b- I to -2 has yie lde d Palmatolepi s minuta minuta ,
P. quadrant inodosalob ata , P. glabra prima, Polvgnathus semicostatus, P. bouck erti , and P. glaber
glaber. Thi s indicates a general corre latio n wi th the Upper P. crepida to Lower P. rhom boidea Zon e .
The upp er strata of the C. carina tus interva l ex pos ed in trenches Z.orb-4 and - 13, as well as in ZS -6 ,
yie ld Palm atolepis glabra pectin ate morph ., P. poolei, P. klappe ri, Polygnathus boucke rti and P.
communis communis , amo ng othe rs . Th ese co nod onts prec isely indicate the Lower P. rhoinboidea
Zo ne .

Remarks. - T he C. carinatus int erval corres po nds to the "Schichten mit Athvris reticulate' of
G ORICH (1903 : 162) and includes those layers whic h co nta in Spirifer arc haei var. orbe liana (ib idem :
159) (he re described as C. carinatusi . Thi s brachi op od int erval ca n be co rre lated wit h the "Limes to ne
wi th Spirifer Verneuili typ ., Spi rifer Archiac i WENJUKOV, Spirifer Archia ci var. Orbeliana and Pro­
du ctus (Productella} praelongus" of for mer stra tigra phic sche me (JAROSZ 1926); he listed (ibi dem :
142) foss ils cha racteris tic for that lim eston e. Based on a wro ng ident ification of brachi opod s and an
incorrect co rre lation, he (ibi dem : 143) de termined the age of the stra ta as the latest Famenni an and
beli eved they were yo unge r than the "S tro rna to poroid Rock " (ibidem: 143).

Cvrtiorina 'l depressa interval

Outcrops and boundaries. - Trenches ZS- I to -3 are the only local ities for th is interval in the
De bnik anticl ine. The lower and upp er boundari es of the inter val are determined by the range of C.?
dep ressa . The thickness o f the interval amo unts to at least 10 me ters.

Fauna. - Brachi opods are rare in the C.'! depressa interval and are represented by Eoschucherte lla
sp. , M . c r. pra elonga, M . sp., l.eioproductus c r. pauperculus. Cvrtospirifer wesgensis and Cyrtio rina 'l
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Palmatolepis 106 10 49142 14 1417 7 7 15 3 2 2 21 I 3 53 27 24 27 10 2 96 14 13 98 493 5 4 73 10 24 3 5 73 2

triangularis 106 1047 3714 1141 7 7 7 15 3 2 2 2 1
triangularis clarki 2 1 1
protorhomboideu 5
circularis 17 I 3
tenuipunctata 2 10 3 7 19 185
crepida 8 2 13 2 120 5
minuta minutu 1I 2 I I I 9 31 I

minute wolska« 5 I I 1 27 10

minute lobu I
subperlobata 12 12 1 2 64 7
quadrantinodosalobutu 5 3 3 6 2 1 5 13 79 2 7
termini I I 2 3 28 4
glabraprima 1 20 8 1 3 2 18 3 2
glabrapectinaui I
glabrapectinaui morph. - - 91 10 42
poolei - - - - - 8

klapperi - - 6
rhomboidea - 23 3 4 7\
gracilissigmoidalis 2

Polygunthus 6 6 11 16 8 14 13 2 2 7 5 2 4 29 2 56 \7 50 47 44 23 51 66 25 7 186 8 6 57 13 2 9 2 17 31 3 11 2
brevilaminus 6 6 11 1415 14 2 5 5 2 2
angustidiscus I 2 13 I1 2 2 2 2
floccidus I 1
volhynicus 1 1 1 19 16 4 147
squalidus 10
dclenitor 2 48 40 8 -

lauriformis 8 - 4 35
1I0 d OCO.H. nodocostatus 2 31 8 5 3 I 5 I I
semicosunus - 32 30 14 11 40 13 3 36 8 I 3 I 2
bouckeni 9 4 9 6 6 10
glaber glaber 2 3 3 I I 3 3 I I 7
sp. A 2 7 2 3
communis communis 17 I 6
stulctewskii 5 I 7
rarus sp. n. 24
aff.experplexus I
zncpolensis - - 3 9 2
ci. longiposticu« - - - - - - - - - 2 -

Polylophodontaconjluens - 6 - - -

AllerllOgllatllll.l' sp. I 3 -

Pol.rglla/hella?sp. I
Omolonogn. transformis 3 5 8
Ancvrognathus.lillelamilla I 1 I I I
Branmehla cf.werneri I I I I I
lcriodus 16 12 5 13 1221I I I I 11 I 4 2 I I I

alternatus alternatus 16 12 3 13 22 I I I
altemat. morph. III I -
iowaensis iowaensis 2 I I - - - - - - - - - - - -

;0. ;0. narrow morph. - - - - - - - I - -

aff.com l/ II/.I 1I 4 2 I
Pelckvsgnathusinciinatus 5 I I

Table 2.
Location and conodont contents of samples from the Farncnnian of the Debnik anticline .
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depressa (Table I). The accomp anying faun a con sists or lamin ar stro rnatopo ro ids, ostraco ds, gastro­
pods, crinoids, and conodonts (see Table 2).

Age . - The most characteristic conodont s fro m samples ZS-I to -3 are Palmatolepi s rhotnb oidea ,
Polygnathus semicostatus, P glabe r glaber and P szulczewskii. They indicate that the C.? depressa
inter val corre lates with the Lower to Upper P rhotnboidea Zone.

Sphae nosp ira't sp. inter val

Outcrops and boundaries. - Strata belonging to the Sphaenospira'l sp. interval are expose d in
the "S tro rnatoporoid Rock" to the north or Debnik and in the wes tern slope or Raclawk a river valley
near Marmu rowa G6ra quarry (locality B-1 and -2). The lower and upper limi ts or the interval probabl y
coi ncide with the lower and upper range of the index species . Due to very limit ed outcrops, the
thickness of the interval cannot be measured . It probably attains several dozen meters.

Fauna. - Durin g the late Famenni an , the brachiopod fauna in the Debn ik area became more and
more impoverished as the shallow ing of the sedimentary basin progressed . In the lime stones repre­
senting the Sphae no spira'l sp. interval , brachiopods are extreme ly rare and fr agrnentaril y preserved .
The most character istic species is Sphaeno sp ira't sp. (index spec ies) , which is associated sporadica lly
with Sentosia sp. and rhynchonellacean gen. et sp. indet. Other form s include stro rnatopo ro ids , rare
Iorarninifers, and conodonts (see Table 2) .

Age. - It is difficult to correlate the Sphae no sp ira'l sp interval into the standard conodont zona­
tion . No conodonts have been round in the "S tro rnato poro id Rock" . In the limestones from trenches
B-1 and -2, co nodonts are repre sented by very rare spec imens of Polygnathus znepolensi s, P cf.
longip ost icus. Omo lonogna thus tran sformis, and Pelekvsgnath us inclinatus. In addition, Branmehl a
er. werne ri and Palmatolepi s graci lis sig mo idalis occ ur in sample LB from the limestone found near
trenches B-1 and -2. Thi s limestone probably belongs to the Sphaenospira't sp. interval , but no
brachi opods have been found there. The major ity of the conodo nt spec ies listed above are typical of
the upper Famenni an.

The presence in the samples or Omo lonog nathus transfon nis is astonishing. Om olonognathus was
previously known only from the lowermost Carboniferous (lower Tournai sian ) of the Omol on Massif,
NE Russia, which is about 8000 kilometer s from the study area . Thi s occ urre nce or forms whic h are
mixed in stratigraphic meanin g cann ot be explained at present with certainty. It is also probable that
the conodont fauna is not mixed and Om olonognathus demonstrat es its local earlies t occ urrence . It
seems reaso nable, however, that the Sphaeno sp ira't sp. interval can be cor related with the latest
Famennian.

Remarks. - As noted above, the "Stro rnatoporoid Rock" of old stratigraphic scheme (JAROSZ
1926) is equiva lent to the Sphae no sp ira'l sp. interval.

SUCCESSION OF BRACHIOPOD FAUNAS
AND CONODONT BIOFACIES

SUCCESS ION O F FRA SN IAN BR ACHIOPOD FA UNAS

Although the main subject of th is report is a study or Famennian brachi opods, it is reasonable to
give also a short rev iew of the Fras nian history of brachiopod faunas aga inst the back ground of
important biological eve nts in the Upper Devonian of Debnik .

Lowest Frasnian brachiopod faunas

It is generally ass umed that a broad carbonate platform which was built mainl y of coral-stroma­
toporoid biostromes existed in the Middl e Devon ian of southern Poland (e.g., NARKI EWICZ 1985;
NAR KIEW ICZ and HOFFMAN 1989) Thi s stage of Devonian sedimentation is well represe nted in the
Debn ik area by the Debnik Lime stones.
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The lowest par t of the De bnik Limesto ne , whic h crops out at the Mai n Carmelite Q uarry and New
Q uarry, a mo ng other localities , is dark an d poorl y foss iliferous . RAc KI and BALI NSKI ( 198 1) supposed
tha t th is part of the sec tion rep resents a stagnant wa te r area immediate between the dysaerobic and
aerobic zo nes of the basin. The rich acc um ulatio n of Desquamatia (Seratrvpa ] oneidensis in one layer
and the occurrence of Spi na trypina (Spinatryp ina ) sp. in the bed laying 7 m above in thi s sectio n
(BALINSK I 1979) represe nt rather short episodes of imp ro ved wa ter circ ulatio n. The co no do nt assemb­
lage from the layer wi th Desquamatia (S.) oneidensis is do minated by Polvgnathus (86 to 94 %)
whereas Icr iodus co nsti tutes only 6 to 14% (Tex t- fig . 5). High er, in the bed wi th Spinatrvpina (S.)
sp ., species of Polyg nat hus co mpose only 18 to 36 % and lcriodus do mi na tes . The distinct rise in the
pro portio n of lcriodus e lements in the sa mples may be interpre ted as a result of more agitated , be tte r
oxygena ted wa ter co nd itions (e .g ., SANDB ERG et al. 1989 : 208 ) for the layer be longing to the Spinal­
ryp ina (Spinatrvpinai sp . Zo ne .

Cvr tospirifer bisellatus Zo ne

In the Cvrtospirifer bise llat us Zone, the brac hiopod fauna (Text-fig . 4) is more diverse, and th us
suggests be tter e nvironmenta l conditions . Th e most characteristic brachiopo ds are Cy rtospi rifer bise l­
latus, Eleutherocomma zarecz nvi. Spinatrypa (Sp inatrvpa) seniilukiana and Douvillina (Douvi llina)
sp. Less freq ue nt are Lin gula sp. , Corbicularia cra coviensis. Desquatnatia (N ea trypa} velikaya and
Spinatrypina (S.) sp. These brachiopod s are accompa nie d by pelecypods, gas tro pods and rare nauti­
loids. In the co nodon t fauna , po lygnathid and icriodontid e lements dominate . An cvrodella and wide
forms o f Mesotaxis occur sporadica lly and make up no t more than 5% of the assemblage. Ge nera lly,
the samples ca n be assigned to the re la tive ly shallow po lyg nat hid -icriodontid biofacies .

Litho logica lly, this part of the sec tio n rep resen ts the Nodular Limestone un it, whic h is characterized
by rhyt hmically bed ded limestones and nodul ar marly limestones (BALl NSK I 1979, Fig . 9) . According
to NARK IEWICZ and RACKI ( 1987) and NARK IEWICZ ( 1988). the Nodular Limes tone represents the basal
Up per Devonia n transgressive pulse which drow ned the ex tensive Middle Devonian carbona te p lat­
for m (SCHLAG ER 1981 : McGHEE 1989 : NARKIEWICZ and RACKI 1987 ). According to the T-R (i.e .,
Transgressi ve-Regress ive) model proposed by JOH NSON et al . ( 1985), thi s deepening event co rre­
sponds probably to eustatic rise li b.

Plionoptvcherhvnchus cracoviensis Zone

The lowest part of the Gra ined Limeston e unit features a brachiopod assemb lage which is the most
div erse of all in the Frasnian of the Debnik area (Text-fig . 4). The assemblage is made up of twe nty
species and represents the Plionoptvcherhvnchus cracoviensis Zo ne (= Ca lvinaria crac oviensis Zo ne).
The most important fea ture is the appearance of rhynchone llids (7 species), which immediate ly
become the do mi na nt group in the association . Hvp oth vridina asce ndoides, H. sp ., Coe loterorhynchus
schucherti . C. sp., Plionoptvcherhynchus crac o vicnsis, Lat eralatirostrum at hahascense and Fla be lli­
sinurostrum guerichi occur here . Other brachiopods are represen ted by strophomenoids (4 species) ,
spiri feroids (2 species), inartic ulates (4 spec ies). and atrypoids, orthids and pen tameroids (each
represented by a sing le species) . Th e assoc iated fau na is a lso diverse and comprises sponges, tabul ate
cora ls, tetracora ls. receptacul ids, ten tac ulites, cri noids, na uti loids, and fis h re main s.

The co nodont fa una doc uments an increasing pro portio n of pa lmato lepids and deep-water, wide
platform polyg na th ids (Klapperinav. T he dominant conodont biofacies are pol ygnati d-icriod on tid to
the deeper pal matolep id-polygn ath id. In some samples (e .g.. RD-6 RD-7) an important form is
Ancvrodella , which makes up to 13 to 34.5% of the ass emblage s. According to SANDB ERG et al . ( 1989) ,
Ancyrodella had its optimum habitat in neritic settings occupied by the po lyg na thid-ancyrode llid and
po lyg nathid biofac ies . Occ urre nce of de tr ita l deposits (bio-intraspari te) as we ll as tabulate cora ls,
tet raco rals, and other d iverse benthic fa una l e lements indicate better oxygenated , more tur bu lent
wa ter s . Accord ing to NARKIEW ICZ and RAc KI ( 1987) and NARKIEWICZ and HOFFMAN ( 1989), a shal­
lowin g tre nd began in the basin in th is interval (i.e .. Mi ddle to Late assvnunetricus Chron (P punctata
to Early P. hassi Chron in the revised zo na tion) .



BRACH IOPOD S A ND CONO DONT S OF T HE FAMENNIAN

sulcata

praesulcata

B-!

expansa

postera
Z5-7

trachytera

ma rginifera

I m:m I I m:1 I I I mI I I I:m I 1 m:m I I 1:I:U \Y,i",""""',······ Z5-1

I I I I I I I I I I I I I I I I I I I I I I I 1:1:1 I I I m:1 I I ml"",""'", Z5-3

I 1:1:1 I I I 1:1 1 I I 1 I I I :::: ;:;::::::::-:. ,.,..,.,.,."""""" """"""""""""",,'""""""""""':"""""""'\"·.1 Z5-S
Z

rhomboidea <t: I m:1 I m::::::::::::::1,','""',,,',',,·,·,······,······ Z.orb-4
......

m::::::::::::::::::::::::::::::::::::f>' " """"" """""""""" """"":""',',',» 1 Z.orb-13
Z m:m I I m:m I

Z I I I 1 1 I I I I I 1 I I I I I I 1 I I I I I I I ::::::::::::::::::::::::::::::::3>" ,'" Z.orb-l 1

W 1 1:1 I 1 1:1::::::::1 }:;:::;:::::: """"""""""""""""""",>""",""'""""""""""""""""""""""""""""""""""""',,,,»,.'\1 Z.orb-2

~ m:1 I 1 I la I I 1 I 1:1::::::::::::::::: Z.orb-l

<t: I I I I 1 I I I I I I 1 Z.orb-l0
(..I..

crepida I I I I I I I I I I I m:. I I I I:m I I m:m I I Z.pat-!

I I 1 I I I I I I I I 1 I I I I I I I I I I 1 I I I I I I 1 1 I I I 1:1 I""",,: PG
I I I I I I I I I I I m:. I I m:. :;:;:;::;:;>:.:••... Z.orb-5

m:. I I m:. I 1 m:.~ '» > """""""""""""""""""""""""""""""""""",,',','\YY I Z.orb-6

m:. I I m:1 I 1 I 1:1- ",>',>""",y\:,>,y'",,! Z.bis-t

I I I I I I I I I 1 I 1:1 ' Z-9

I I I 1 I I I I I 1 I m:1 I I m:m I I I:m I :,:,":':':,":""",,',Y,\Y',\',',',',\1 Z-8

triangularis I I I 1 I I ::::::::;:;:;:;:""""""""""""""""""",>,,/\1 Z-2-3
I I I I I I I I I 1 I I II>Y' """""""" "\','"",'"""",'",','\Y,/I Z-2- 1

I I I 1 I I I I I I I I ::::;:;::;:;::::::.:::.:-:.". Z-15
I I I 1 I I I I I 1 I I I I I I I 1:1 I I I I I 1 1:1 :">""":"""""'," 1 Z-16

I I I 1 I I I I I I I I I I I I 1 1:1 I I I la I I I I I I 1 I I I I 1 I
:...... Z-14

linguiformis I I I 1 I I I I I I 1 I I I I I 1 I I I I I I:m M » >"""""""',·,,·,······· Z-6
I I I 1 1 I I I I I 1 I I I I I 1 I I I I I 1:1:1 1111 Z-11

rhenana I I I I I I I I I 1 I I I I I I I I I I Z-4

I I I 1 I I I I I 1 I I I I I I I I I I I I I 1 I I I I I I I I I I I 1 I I Z-5
jamieae Z

Zar-!< I I I 1 1 I I I I I 1 I I I I I 1 I I I I I I 1 I I I I I I 1 I I I I 1 I
......

: :: :: :: :: : : : :: :: :: :: : : : : : ;: :{:::::~ :;: ~: : : ~: ~: :: : : : :: :; : : ;: ; :; : : :: : : .: :: . : : :.<.;. :..'. Rn':Jhassi Z I I I 1 I I I I I 1 I I

(f) I I [I[ = RD-9
punctata <t: RD-4

0:::
tran sitans (..I.. 11-1

..................".,.".,.".,."."".,.,.,.,.,."""., """ """"""""""""'""""""""':'"",',':', 1 K/R D-·l

falsiovalis LK-3
I-- LK-2

disparilis
c;
v

23

;mmm
Palmatolepis Klapperina

LEGEND:

An cyrodella Polylophodonta nodocostatus Polygnathus
gro up

Icriodus

Fig . 5 .

Distribut ion of platfor m conodont gro ups in selec ted samp les from the Upper Devon ian of the Dcb nik ant ic line .



24

Cal vinaria albertensis Zone

ANDRZEJ BALINSK I

The beds represe nting the zone are very poorly exposed at Debn ik, and the da ta co llec ted fro m
th is part of the sec tio n are definitely incomplete. The brachi opod asse mblages co nsis t of 13 species,
of which the most ch aracteristic are Calvina ria alber tensis albe rtensis, C. a. minor. Caryorliynchus
tumidus, Anatrvpa altico la. lowatrvpa tnarkowsk ii, and Bien iatella po loni ca . The associated fa una
co nsists of stromatoporoids, tabulate cora ls, tet racorals, gas tropods, tent aculites, cr inoids, and fish
remains . Th e co nodont fauna is do minated by palm atolep ids and pol ygnath ids and suggests the
pa lmato lepid- po lyg nathid bio facies . In two sa mples (Za r- I and Z-5), however, Pah natolepis makes
up 95 and 98 % of the co nodon t fauna, and this indica tes a deep -water palmatolepi d bio facies. It is
wo rth not ing that these are the highest per cent values of palm atolepi d occ urre nces in a ll o f the
Frasnia n sa mples, and thu s suggests the maximum Fras nia n tran sgression in Debnik. Th is event ca n
be corre lated with eve nt 6 of S A NDBERG et al. ( 1988) and with the T-R cyc le lId of JOHNSON et al.
( 1985). This event was initiated in the Early P. gigas Chro n (Early P. rhenana according to the new
zonation) , and is the greatest Late Devonian eus tatic rise which drowned bio henns and biostro mes
and thu s led to at least local ex termination of both frame- building and reef-dwe lling faunas (NARK IE.

W ICZ and H OFFM A N 1989: 20; SANDBERG et al. 1988: 196).
This part of the sec tion represent s the upp er part of the Grained Limestone unit and consists of

gray intrasparites and intramicritosparites locally with intr aclasts up to severa l ce ntimeters in width.
In the upp ermost part of the C. albertensis Zo ne exposed at trench Z-4 (the Late rhena na conodont
Chron), dis tinct sig ns of sea leve l drop are sugges ted by an adm ixture of quartz sand in the sediment
and a shi It in co nodo nt biofacies fro m the dee p water pa lmato lepid to the sha llower palmatolep id­
po lyg nat hid. Thi s reg ressive pulse in southe rn Po land was also noticed by N ARK IEWI CZ and R Ac KI

( 1985, 1987), and NARK IEW ICZ ( 1988) but accord ing to them, the sea level dro p occ urre d slightly
earlier (i.e., in the Ea rly P. gigas Chron) . Accordi ng to NARKIEWICZ and H OFFM A N ( 1989: 19 ), the
rapid regressive pulse in the Ea rly P gigas Chron was probabl y an eusta tic event and co uld have had
lethal effec ts on ma ny reef co mmunities.

Caryorltynchus tuniidus Zo ne

The layers be longin g to this zone represent the uppermost part of the Gra ined Limes to ne unit and
the basal part of the Platy Limestone unit. In term s o f chro nos tra tigraphy, the layer s represent the
uppermost part of the Fras nia n known from the Debn ik area . The brachi opod faun a is sparse . However.
the younges t bed s ex posed in trench Z-6 have abunda nt and we ll-preserved rhynch onell ids (i.e .,
Caryorhvnc hus tumidus). Rare fauna l e leme nts include lingulids, linguliporids, Ana trypa alticola,
Biernatella po lonica. Atlivris concentrica, Cvrtosp irifer minor, and Tenticospirifer cyrtinafonnis. Th e
acco mpany ing fauna includes Ioraminifers . stro rnatoporoids, tabul ate corals , tetr acorals, gastropods ,
tentaculitids, cri noids, and fish rema ins . Co nodo nt sam ples are dominated by palm atolepids (28 to
74 %) and polyg nathids (24 to 72 %) . Th e last local occ urrence s of Ancvrodella is recorded in two
sa mples (2 and 6% of the assemblage) . Worth y of mention is a total abse nce of Icr iodu s in this part
of the sect ion. According to SANDB ERG et al. ( 1989 : 208) , the abse nce of Icriodu s may be ca use d by
dysaerobic co nditions in a basin . The co nodo nt asse mblages fro m thi s part of the sec tion ge nera lly
ind icat e the palm atol ep id-p olygnath id biofacies.

The Fras nia n-Famennian tran siti on

Th e Fras nian-Fa me nnian bounda ry occ urs at Debni k between the Caryo rhynchus tuin idu s Zo ne
and the Leiorlivnchus laevis (=Orbiclllalisinllrosl l'll m laevei Zo ne . Thus , the layers ex posed fou r
meter s above trench Z-6 (i.e., in trench Z- 16), as we ll as those fro m trench Z-14 , belon g to the
low ermost Famennian . The brachi opod fa una is very limited and document s the ev ide nt crisi s at the
F-F boundary. Among rhynch onellids and cyrtospirifero ids, which we re the dominant groups during
the Frasnian , only two species survived: Orbiculat isinurostrum laeve and Cyrtospi rifer minor.

Co nodo nt samples co llected from these localiti es also document the known global turnover in
conodont faun as. Onl y one species of Palmatolep is and one species of Polygn ath us surv ived the F-F
extinction at Debnik. In sample Z- 16 and yo unger ones, lcriodus alterna tus join s the asse mblage and
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gradually increases in abundance. Thus, six to nine meters above the F-F boundary (Z-15), icriodontid
elements constitute 50 % of the sample. According to many conodont workers a distinct shift in conodont
biofacies (known as the "Icriodus peak" or " icriodontid anomaly") can be observed at the base of the
Famennian (e .g., DREES EN and THOREZ 1980; SANDBERG et al. 1987; NARKI EWICZ and RACKI 1987;
SANDBERG et al. 1988; NARKI EWICZ and HOFFMAN 1989; JOHNSON 1990 ; MATYJA and NARKI EWICZ 1992) .
This change in conodont biofacies is interpreted as a global event reflected by a shall owing pulse at the
F-F boundary. QIANG (1989) and SANDBERG et al. (1987), however, suggest, that in some instances
icriodontid elements were flushed or washed away from the nearshore shelf into deeper basin settings,
a sorting caused presumably by such events as tsunami, storms or earthquakes.

Thus, the brachiopod and conodont faunas occurring above the F-F boundary at Debnik represent
characteristic relic assemblages (sensu URBAN EK 1970, 1993) that exhibit very low taxic diversity.
What is more, brachiopods are represented by small-dimensioned, stunted phenotypes exhibiting the
" Liliput effect". The term "Liliput effect" was introduced by URBANEK (1993) for stunted, subnormal
phenotypes that occur frequently in post-event assemblages. In Debnik, as an instance, C. minor from
the earliest Famennian usu ally attains only 10 mm in length (BALl NSKI 1979: 67) . This stunting appears
to be a phenotypic reaction to the unfavorable, poorly-oxygenated bottom conditions .

Although the F-F boundary is not exposed in the study area, it is evident that there is no distinct
lithologic change between the uppermost Frasnian (Z-6) and the lowermost Famennian (Z- I5, Z-16
and Z-2). This portion of the section represents the basal part of the Platy Limestone, which is
developed mainly as dark marly micrites, frequently with pyrite. Sparse brachiopods and other faunal
elements and available lithological data discussed above suggest that this time interval was dominated
by exaerobic conditions (see also NARKI EWICZ and RACKI 1987). Thi s may explain the unexpected
delay in the location of the Icriodus peak at the base of the Famennian in Debnik (Text-fig. 5) .
Exaerobic conditions may have inhibited this phenomenon for some time.

Interesting results were obtained from analysis of stable isotopes derived from brachiopod shell
material of the Upper Devonian of Debnik (HALAS et al. 1992). The curve for the carbon isotopic
composition of shells from the Orbiculatisinurostrum laeve Zone through the Cyrtospirifer wesgensis
interval shows a substantial and rapid positive shift of 2 per mil (ibidem : Fig. 2; see also Text-fig . 4) .
In the sup erj acent Dmitria gibbosa interval, the curve returns to its previous level. This unusual
paleoceanographic condition expressed in elevated I3 C values persisted during the P triangularis
conodont Chron (ca. 1.5 Myr) . HALAS et al. (1992) explained the observed isotopic pattern by the
appearance of a regional upwelling system which circulated anoxic water from the lower part of
a stagnant sea up onto the shelf. This hypothesis is supported by the widespread occurrence of
Kellwasser facies in Europe and Morocco . JOACHIMSKI and BUGGISCH (1992 : 58-59) recorded com­
parable carbon isotope shifts at the F-F boundary in the Steinbruch Schmidt and Benner (Rheinisches
Schiefergebirge) sections as well as in the Wolayer Glacier (Carnic Alps) section .

SUCCESSION OF FAMMENIAN BRACHIOPOD FAUNAS

Orbiculatisinurostrum laeve Zone

As noted above, this zone represents the earliest Famennian. The brachiopods are very rare and
represented by Orbiculatisinurostrum laeve, Cyrtospirifer minor, lingulids, and extremely rare Prae­
waagenoconcha cf. spe ciosa, and Athyris concentrica. This inconspicuous assemblage is characterized
by small , stunted forms . Sparse benthic faunal elements, including stunted brachiopods, dark lime­
stones, and the occurrence of pyrite suggest that this part of the section was deposited under quiet,
poorly oxygenated bottom conditions well below wave base . The conodont assemblages are also very
poor and monotonous, at first dominated by palmatolepids and polygnathids but later with an increas­
ing proportion of Icriodus (Text-fig. 5). In some samples (Z-15 and Z-2-1) , all three genera are nearly
equally represented, and this suggests mixed assemblages. This interval is characterized by a high
stand of sea-level, as recorded by the continuing deposition of dark marly micrites .
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Iloerhynchus mesoplicatus interval

The limestones representing this interval were deposited in the same facies conditions as the
Orbiculatisinurostrum laeve Zone. The brachiopod assemblages, however, although still poor, include
a few new species. Cyrtospirifer minor is still present, but O. laeve is replaced by another rhyncho­
nellid, Iloerhynchus mesoplicatus. Much less frequent are two other rhynchonellids (Minirostrella
rara and Colophragma sp .) and Iingulids. Conodont samples from the interval are generally very poor
and consist of only two to three species. Palmatolepis and Polygnathus predominate, and this allows
assignment to the palmatolepid-polygnathid biofacies.

Cyrtospirifer brodi interval

The facies of this interval also belong to the Platy Limestone unit. As the last two intervals
described above, the Cyrtospirifer brodi interval features platy, micritic, dark gray limestones de­
posited in exaerobic conditions . The brachiopod assemblage from the interval consist of only two
species : Nigerinoplica sp. and Cyrtospirifer brodi, the successor to C. minor. A total absence of
rhynchonellids is characteristic here. The conodont assemblages consist only of two to three species,
exactly the same as those from the O. laeve Zone and the I. mesoplicatus intervals. They can be
assigned to the palmatolepid-polygnathid biofacies.

Cyrtospirifer wesgensis interval

This interval records a distinct facies change expressed mainly by an increase in quartz sand.
Brachiopods, although still rare, are abundant in some layers (trench Z.tent-I and -3). Many specimens
collected from these layers are represented by complete, articulated shells. Some have delicate,
hair-like spines, and this precludes long transport. The most characteristic brachiopod is Cyrtospirifer
wesgensis, which possesses a long hinge margin, very variable ventral area and asymmetric, twisted
ventral beak. These quite unusual features of the shell seem to be adaptations to more turbulent,
unstable conditions at the bottom. Two other productids (i.e., Nigerinoplica sp. and Sentosia profunda)
have long spines on the pedicle valve and were also well adapted to these environmental conditions.
Conodonts are extremely rare; only one sample contained platform elements assigned to Palmatolepis
triangularis, Polygnathus brevilatninus, P. angustidiscus and Icriodus iowaensis iowaensis. This part
of the section, which probably still represents the P. triangularis Chron (the uppermost part) docu­
ments a distinct, strong regressive pulse in the basin or epeirogenic rise of base level. At this time
fine quartz sand was shed from the emergent pre-Carpathian Land to the south.

Dmitria gibbosa interval

The brachiopod assemblages from this interval indicate a distinct improvement in bottom condi­
tions in the basin. Carbonate sedimentation returned, and stagnant, poorly-oxygenated water condi­
tions were replaced by environments more favorable to the benthic fauna. The brachiopod fauna is
one of the most diverse in the Famennian of Debnik and comprises 13 species belonging to the
Product ida, Spiriferida, Athyridida, Rhynchonellida, and Orthida (Table I, Text-fig. 4). Other biotic
elements are represented by algae, scolecodonts. ostracods and echinoids. Conodonts from sample
Z.orb-6 are dominated by Polygnathus (47.5%) and Palmatolepis (34.5%), while lcriodus makes up
18% of all platform elements (Text-fig. 5). This indicates a relatively deep-water, palmatolepid-polyg­
nathid biofacies .

The limestones of the Dmitria gibbosa interval marks the base of the Grained and Micritic
Limestones unit. They indicate a deepening pulse in the basin and termination of the basinal dysoxia
which continued probably through the entire P. triangularis Chron. The deepening may be correlated
with the base of cycle lIe of eustatic curve (see ]OHNSON et al. 1985), however, an epeirogenic cause
cannot be excluded.

Cavatisinurostrum longilinguis interval

During this interval, brachiopods flourished and achieved the greatest species diversity of the whole
Famennian in the Debnik region (Text-fig . 4) . In some layers (e.g., locality PG) they also occur in
relatively great numbers. The majority of species are short-lived forms limited to this interval. The
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most charac teris tic are spiriferids, athyridids and rhy ncho nellids, so me are represented by medium to
large-sized spec imens that atta in a she ll length of more than 4 cm. On the other hand , there are
numerou s ju ven ile specime ns in the coll ect ion , which star t from I mm in she ll length as well as tin y
micro-brachi opods (i .e., Loborina lob atav that do not exceed 2 mm in length . Th e accompa nyi ng fauna
is also rich and diverse . Co nodont sa mple Z.pa l- I, which was taken from a layer with mark ed
silicifica tion, yielded num erous rem ains of many fossil gro ups (e .g., spo nges, gas tro pods, holothu­
roid s, oph iuroids, ec hinoids and fish scales). The co nodo nt faun a is also re lative ly ric h and is domi ­
nated by palmatolepi d and polygn athid e leme nts. Th e palmatolepi d eleme nts in sa mple PG co nstitute
92. 5% of the plat form eleme nts, and thi s probabl y marks the maximum time of the tran sgression (deep
wa ter palmatolep id biofacies). The other sa mples fro m the C. lon giliguis interval ca n be ass igned to
the palm atolepid-polygnath id biofacies. They cont ain 49 to 6 1% of palmatolepids and 39 to 5 I% of
polygn ath ids, whereas icriodo ntid e leme nts are tot ally absent (Text- fig. 5). To sum up , the limeston es
of the C. lon g ilinguis interva l were dep osited in an off-shore sett ing in oxygenated wa ters ric h in
nouri shment, very favorable for brachi opod s and othe r fauna.

Cyrtospi rifer earinatus int erval

The brac hiopods of the C. carinat us interval , altho ugh less num erou s than in the und erl yin g interva l
are still diverse and q uite co mmo n. Th e most imp ort ant in the assemblages are med ium - to large- sized
spec ies represented by Cyrtospirifer ca rina tus sp. n., A thvris su lcifera, and Mesoplica costata sp. n.
Less frequen t are linguli ds, Schiiop horia sh ubarica, Eoschucherte lla sp ., Evanescirostrutn seversoni,
Athyris tau , and A. sp . Almost all brachiopod s possessed a stro ng, we ll-deve loped pedi cle , whic h is
regarded as an adapta tion to turbulent wa ter co nd itions . The only exceptio n is the pro ductoid Meso­
plica? costa ta sp. n. whic h did not possess a pedicle. Instead , the species had a stro ngly co nvex pedi cle
va lve wi th a very lon g trail and spines that enabled the anima l to rest firmly on the sea botto m.

The accompa nyi ng fauna is represented by ostracods, nautiloid s, cri noi ds, holothuro ids, ec hinoids,
and ophiuro ids . The co nodo nt sa mples dem on strate an increasin g ab unda nce of polygn athids with
narrow platform s in the C. carinatus interval , and they make up to 7 1% o f the assemblages (sa mples
Z.or b-2 and -4 : see Table 2 and Tex t- fig . 5) . Th e most co mmo n polygn ath id in thi s interval is the
nearsh ore , presum abl y nectobenthic species P seniicostatus, Polygn athids wi th wide platfo rms , such
as P nodocostatus nodocostatu s and P bouckerti , from pelagic or off-shore enviro nments are less
co mmon but still co nstitute 7 to 28 % of the assemblages . Palmatolepid s are ge nerally less numerou s
than polygn athids and co nstitute 17.5 to 33 % of the assemblage . Th ey pred ominate in only one sample
(Z .or b- I I ), and make up 65 % of the assemblage . " Icriodus" e leme nts are rare in the sa mples , and do
not exceed 5% of a ll platform eleme nts (sa mple Z .orb- I). Interest ing is the occ urre nce of Polyloplio­
don ta confluens in one sample (Z .orb- IO) in which it co nstitute 8% of the assemblage. Thus, all
co nodont sa mples taken from the C. carina tus inter val represent a deep water palmatolepi d-p olygna­
thid biofacies. In co mparison to the und erl yin g layers described above fro m the C. lon gilingu is interval
there is a distin ct percent age dec rease in palmatolepid s and an increase in polygnathids and icriod on ­
tids. Th is may indi cate a re lative sea- leve l drop. Lith ologically, this part of the sec tion is dom inated
by medium-bedded , gray bio-pelmicrites with very co mmo n onco ids . Thus, the co nodo nt biofacies as
well as the lithology strong ly suggest a sea- leve l drop and mor e vigorous , lu rbul ent co ndi tions during
the C. carina tus interval.

Cvrtiorina '! depressa interval

During the C.? de pressa inter val, the brach iopod s became rare and less di ver se taxon omi cally. Th e
most important e leme nts in the assemblage are spir ifero ids and producto ids, whereas rhynchone llids
are total ly abse nt. The most characte rist ic are Cv rtiorina'l dep ressa. Mesoplica cf. p raelonga. M . sp.,
and Leioproduc tus pauperculus. Cvrtospirife r wesgensis and Eoschucliertella sp. are rare, but the latter
spec ies may, however, occ ur in grea ter numbers in so me layer s.

The thin-bedd ed , gray bio-pelsparit es of the C.? depressa interva l also co nta in scarce ostracods,
gas tro pods, cr ino ids and, most interestin gly laminar stro matoporoids . The co nodo nt faun a is domi­
nated by palmatolepids whic h make 8 1 to 92 % of the sa mples (ZS- Ib and -3), whereas polygnathids
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co ns titute the rest (i.e ., 8 to 19 %). In ge ne ra l, thi s represents a deep-water palmatolepid-polygnathid
biofacies and thu s may ind ica te (because of the high percentage of palmatolepid e le me nts) a short
episo de of sea -leve l rise.

Th e upp er Fam ennian and the Sphae nospira 'l sp. interval

Bed s between the C'? dep ressa inter val and the Sp hae no spira 'l sp. interval are very poorl y exp osed.
Thi s part of the sec tion is probabl y ex posed only at loc aliti es ZS-7 and in a small pit s ituated ca . 100
m wes t of ZS- 7 and along the roa d leading from Debnik to Czatkowice . At both localiti es , brachiopods
are abse nt. Th e onl y foss ils found at ZS-7 are rare gas tro pods, massi ve strornatoporoids. and ve ry ra re
co nodo nts . Narrow-pl atforrned polygn athids dominate (83 .3%) and are admixe d with wide- pla tfo rrned
species (2.8%) and Pelek vsgnathus incl inatus ( 13 .9%). Accord ing to SANDB ERG (19 76) and SANDBERG
and Z IEGLER (197 9), P. inclinatu s indi cates an even sha llower environme nt than lcriodus and repre­
sents subtida l to pcritidal co ndi t ions. Ge ne ra lly, co nodo nts indi cate the pol ygnathid-pelek ysgn athid
biofa cies (i.e ., a sha llow, turbulent -w ater. near-sh ore sett ing) . At the pit near the road from Debnik to
Czatkowice, neither brachi op od s nor represe ntatives of other fossil groups were found . Thin-bedded ,
light-gray, pure int rasparud ites (ca lcareous sa nd) are ex posed here . To sum up , this part of the sect ion
ex posed at both loc al ities indi cates a d istinct sea -level d rop and presen ce of a high -energy, sha llow­
water episo de in the basin with sed ime ntation of ca lca reo us sa nd on the shoals.

Th e highest part of the sec tion with brachi opod s wh ich is stud ied in thi s rep ort rep resent s the
Sp haenospira'I sp. interval. The brach iop od s are ex treme ly ra re and only three species we re found .
The most cha rac teristic are Sphaenospira'l sp. and Sentosia sp. Oth er fossil s are represented by
stro ma toporo ids and rare for aminiferan s. Rare con odonts were found only at loc alities B-1 to -2 and
LB. In samples B-1 and -2, Polvgnathus and Omolonognathus dom inate ( 16 and 10 specime ns ,
respecti vel y), whe reas Pel ekysgnathu s inc lina tus is represen ted in both sa mples by sing le specime ns .
S light ly different but poor co nodont assemblage occur in sa mple LB whe re the most important is
Palmat olepis gracilis sigm oidalis (alloch tho nous'?).

Beginning in the Lat e P. cre p ida Chro n, the late Fa me nnian at Debn ik show s a gradua l regressive
tendency wi th probabl y two short transgr essive pul ses, first in the Late P. rhotnb oidea Chron and the
seco nd in the uppermost Fam enn ian (P. expansa Chro n?) . This reg ress ive seque nce see m to correlate
with the Fam enni an success ions o f Pomerania (N W Poland) and the Arde nnes (i .e ., with loc aliti es
along the southe rn periphery of the Old Red Contine nt (MATYJA 19 87, 1993; SANDB ERG and DREESEN
1984 ). Th e upp er Fa me nnia n at Debnik is ge nera lly ch aracterized by a scarcity of brachi opod and
conod ont faun as du e to a major Iacies cha nge to more sha llow, perili tto ral se ttings (reg ress ive stage
of the second cycl e - according to NARK IEW ICZ and RACKI 1985 ). During that tim e, a structure
ri mmed by shoals developed , wi th sandy barrier s and stro matoporoid patch ree fs (NARKIEWICZ and
RACKI 19 87). Th e prevailing regressi ve condition was probabl y br iefl y interrupted by a transgr essiv e
pul se represent ed by the sa mple LB. Recognition of the tim e of the deep ening episo de at Debnik is
di fficult (see Tabl e 2) but, it is highl y probable that it ma y be co rre lated with transgressiv e episodes
noted in Belgium , German y, No rth Ame rica, Morocco and Poland . In North Ame rica , a strong trans­
gression began at the base of the Ea rly P. expunsa Chro n (J OH NSON et al . 1985; SANDBERG et al. 1988).
A similar transgr ession occ urred in Morocco (BEL KA 1991 ). In Pomerania (NW Poland), the trans­
gress ive pul se occ urred in the Late P. expa tisa Chro n (MATYJA 1988, 1993 ), as in the Ardennes and
the Rheni sh Mountain s where it co rre lates with the Epinette Sha le and Wocklum Limestone (JOHNSON
et al . 1985, 19 86; JOH NSON and SANDBERG 1989).

On e of the most characteristic features o f the Fa mennia n o f the Debnik ant icline is the reappeara nce
of stro rna toporoids in the upper part of the sec tion. Th e firs t laminar stro ma toporoids oc c ur as early
as the later part of the P. rhomboidea cono do nt Ch ron. How ever , the most important and best known
occ urrences of massive stro ma toporoids at Debnik are the St rorn atoporoid Rock s and those at locality
ZS-7, which are yo unge r than the P. rhomboidea Chro n. Th e reappearance o f stro ma toporo ids in the
upper part of the Fam ennian has been noted a lso in other region s of the wo rld. In western Europe ,
stro ma topo ro id bio stromal bank s occur in the high er parts of the Epine tte Sha les and in the succee ding
Co mblain-au-Po unt or Etroeungt Formation of Fran ce (DREESEN et al . 1988). Thi s might be explained
by post-gl aci al warming of the ocean wa ters at the end of the Fa me nn ian glacia tion (PAPROTH et al.
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1986) or by the surviva l of genera better adapted to coo l wate r (STEARN 1987). Stromatoporo ids have
also been identified at the same stra tigrap hic level in the Western Pornerania (MATYJA 1993), in the
western most Rhein ishes Sch ieferge birge (Aac hen area) (CON IL et al. 1964) Novaya Ze mlya , the Ura ls,
the Russian Platform . the Omo lon area (eas tern Siberia), the Donetsk Basin, Kazakhstan, northern
Caucas us, northern Russia, and China (BOGOYAVLENSKAYA 1982).

Problem of the latest Famennian at Debnik section

As show n in this report. the brachiopod fauna of the Debnik anticline is quit e common throughout
the lower Famennian unti l the P rhom boidea conodont Zone. Co-occ urring conodo nts permit a more­
-or- less precise determination of the age of the brachiopod assemblages . From the P rhomboidea
Chron, however, a continuous shallowi ng took place in the basin which, probably in conjunction with
other enviro nmental changes. caused an extermination of the brachiopod fauna in the area (Text-fig.
4). What is more, these changes also affec ted the conodonts and any attempt to determine the age of
the upper Famennian rocks more precisely is di fficult. The younges t brach iopods found in the Farne n­
nian of Debnik are rare and come from the "S trornatoporoid Rock" and from trenches B-1 to -2. At
present. the age of these layers can be estimated imprecisely as definitely younger than the P
rhomboidea Chron.

Thus. the Iac ies deve lopment in the highest Fa mennia n as well as the identi fication of Devonian­
Carbonifero us bound ary beds remain an unresolved question . There are sugges tions that seve ral
emersion episodes took place at that time (PASZKOWSK I 1980. ora l cornm.).

CONCLUSIONS

The Midd le Devonian of the Debnik antic line represents part of a broad carbonate platform which
exis ted in southern Poland and which was built mainly of cora l-stromatoporoi d biostrom es. The
De bnik Limestone (mainly the uppermost part of the Middle Devonian) is a dark. and poorly Iossi­
liferous limestone deposited in a stag nant. poor ly oxyge nated wate rs (RACK I and BALINSKI 1981). The
layers which belong to the Desquamatia (Se ratrvpa] one idensis and Spina trypina (Spina trvpina] sp.
Zones represent a more agitated. better oxyge nated water condition in the basin.

Beginning in the Cvrtospirife r bisellatus Zone, the brachiopod fauna is more diverse, and this
suggests improved environmental conditions. This part of the section (the Nodular Limestone unit)
represents a rapid. although not catas trophic. earlies t Late Devonian transgress ive pulse which
drowned the extensive Middle Devonian carbonate platform (NARK IEW ICZ and RACKI 1987; NARK IE­
WICZ 1988).

During the Plionoptvcherhvnchus cracoviensis Zone, the brachiopod faunas were the most diverse
in the whole Frasnian (20 species). Rhynchonellids were a domi nant group in the asse mblage . The
conodont fauna doc uments an increasi ng abundance of palmatolepids and wide platforrned polygna­
thids (Klapperina v. The dominant conodo nt biofacies are polygnathid-icriodont id to palrnatolepid­
polygnathid.

During the Calvinaria albertensis Zone. the brachiopod fauna was still diversified and included
13 species . Conodont faunas were domin ated by palmatolepids and polygnathids and sugges t the
palmato lepid-polygnathid or even deeper. palmatolepid biofacies in the lower part of the zone. In the
uppermost part of the zone there are dis tinct signs of a sea-leve l drop, as show n by an admixture of
quartz sand in the sediment and a shift in conodo nt biofacies from a deep-wa ter palrnatolepid to
a shallower, palmatolepid-polygnath id biofacies.

The Caryorliynchus tumidus Zone represents the uppermost part of the Fras nian. Generally. the
brachiopod fauna is scarce. but there are abundant occ urrences of Carvo rhvnc hus tumidus in strata
exposed at trench Z-6. The conodon t fauna is domin ated by palrnatolepid s and polygnathids, whereas
lcriodus is totally abse nt. This part of the section at the base of the Platy Limes tone unit marks the
beginning of stagnant and poorly-oxygenated water conditions.
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The Frasnian-Fam ennian boundary at Debnik can be defined between the Ca ryorhynchus tumidus
and Orbiculatisinurostrum laeve Zones.

Following the F-F cris is , the bra chiopod faunas become less abundant and di verse and consist of
a few, mainly dw arf form s. Thi s part of the section (th e Orbiculatisinurostrum laeve Zone through
Cyrt ospirife r brodi int erval) was deposit ed und er quite poorly ox ygenated bottom condition well
below a wave base. This indicates dev elopment o f the Kellwasser facies which was widespread in
Europe and Morocco).

Th e layer s of the Cyrtospirife r wesgens is int er val record a stro ng regressive pul se in the ba sin .
Th e Dmitria gibbosa int erval marks the base of the Grained and Micritic Limestone unit and

do cuments a transgressive event in the basin and termination of ba sinal an oxi a which continued during
probably the whole P. trian gularis Chro n. Th e brachiopod fauna is di verse ( 13 species) and marks the
return of more favorable env ironme nta l conditions.

During the Cavatisinurostruni longilinguis int erval, the bra chi opods flouri shed and achie ved the
greates t species diver sity in the Famennian of the Debnik anticline. Th e conodont faun a, which can
be assigned to the palmatolepid-polygnathid or palmatol epid biofaci es, indicates the probable maxi­
mum of the Fam ennian transgression .

Within the Cyrtosp irife r carlnatus interval , conodont biofacies and lithology strongly suggest
a sea-leve l drop and more rigorous, turbulent conditions with se d imentation of bio-pelmicrites with
on coids.

During the Cyrtiorina? depressa int erval , the brachi op ods became scarce and less di verse . The
co nodont fauna was dominated by palmatol epids (8 1 to 92% ) and indicate a sho rt sea-lev el rise. The
fir st laminar stroma toporo ids reappear in thi s part of the section.

In the upper part of the Famennian, brachiopods are ex treme ly rare or absent. The high est part of
the sec tio n which yields brachiop od s represents the Sph aenospira'l sp . interval. A reappearance of
ma ssiv e stromatoporoids in thi s part of the sectio n is on e of the mo st cha rac teristic features of the
Fam ennian of the Debnik anticl ine .

Beginning in the Lat e P. crepida Ch ron , ther e is a stro ng regressive tenden cy in the basin which
wa s interrupted probably by two shor t tran sgressiv e pul ses: the first in the Late P. rhomboidea Chron
and the second in the latest Fam ennian (P. expansa Chron ?). Continuing shallowing cau sed an
extermination of brachiopod and conodont faunas in the ar ea . Several eme rsion pul se s took place in
the latest Famenni an (PASZKOWS KI 1980, oral comm. ).

SYSTEMATIC PART

Brachiopoda D UM ERIL, 1806
Class Inarticulata, H UXLEY , 1869
Order Lingulida WAAGEN, 1885

Superfamily Lingulacea M ENKE, 1828
Family Lingulidae MENK E, 182 8

Genus Barroisella HALL et CLA RKE, 1892
Ba rroisella campbelli COOPER, 1942

(PI. I : 10, 14, 16)

Remarks. - This is a widely distributed lingulid in the Upper De voni an of Debnik . Thirty three
fragments of valves ha ve been found in se veral Fam enni an sa mples tak en for conodonts (i .e ., Z-8 ,
Z- 9, Z.bis-4 , Z .orb-S and - 12, PG , and Z .pal-I ). Th e specime ns are referred to the genu s on the basis
of internal mu scle markings (PI. I : 10, 14, 16).

Occurrence. - Th e spec ies oc curs in Debnik in the P. trian gularis and P. crepida conodont Zon es.
Single spe cimen s has been recorded in the lower Frasni an (BALlNS KI 1979).
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Genus Dignomia HALL, 1871
Dignomia sp.

(PI. I : 15)

31

Remarks. - Two fragments of single valves from conodont sam ple Z .or b-2 ar e referred to the
genus Dignomia HALL based on the internal markings in both specimens . Only the ant eri or halves of
the valves are pr eser ved. They sho w a di stinct, long median rid ge that reaches the vic inity of the
ant erior margin (PI. I: 15).

Occurrence. - Dignotnia sp . wa s found only in a sa mple from tren ch Z.orb-2 tCy rtospirijer
car ina /us int erval ; Upper P crepida to Lower P rhomboidea con odont Zones).

Genu s Lin gulipora GIRTY, 1898
Lin gulipora sp .

(PI. I : 9)

Remarks. - Sever al sma ll fragm ents of valves from the res id ue of cono dont samples appe ar to
be assignable to the ge nus on the basis of shell punctation. Non e of th e spec imens is pre served well
eno ug h to be worthy of de scripti on. A lthoug h they are unsuited for tax on omic study, they are very
valuabl e for inv estigation of the shell structure (see BALlNSKI 1988).

Occurrence. - In the Famennian of Debnik, the spec ies was found in samples from the quarry
Z-2.4 and trenches Z-8 and -9 , PG, Z.pal-I , Z .orb- 12 and -13.

Order Orthida S CH UCHERT et C OOPER, 1932
Suborder Orthidina S CH UCH ERT et COOPER, 1932

S upe rfa mi1y Enteletacea W AAGEN, 1884
Family Enteletidae W AAG EN, 1884

Subfamily Schizophoriinae SCHUC HERT et LEVENE, 1929
Genus Schizophoria KING, 1850

Schizophoria shubarica MARTYNOVA, 1961
(PI. I: I )

1961 . Schi t.ophoria shub arica sr. nov.: M.V. MARTYNOVA: 73-74: PI. I; 1-4.

Material. - On e sli ghtly dam aged shell from trench Z .or b-8 and on e strong ly exfoliated brachial
val ve from trench Z .orb-I .

Description. - Sh ell sma ll for the ge nus, 14.3 mm in len gth , ea. 16 .2 mm in width , and 9 .6 mm
in thickness, tran sver sall y ell iptica l in outline, dorsibicon vex : hin ge margin stra ight and reach es 60 %
of the she ll width .

Ped icle valve with slightly concave interareas and sube rec t beak ; sulcus wid e, shallow, developed
at ant erior half o f the va lve . Brachial valve mu ch more co nvex than pedi cl e va lve except at po stero­
lateral ex tremities wh ere it becomes conca ve .

Sh ell covered with thin costell ae , 3 to 3 .5 per I mm at ant eri or margin .

Remarks. - Thi s is a ver y rare spec ies in the Famennian of Debnik . Although the coll ection is
ve ry sma ll and the identi fication of the spe c ies is so me w hat tentative , the spec ime ns stro ng ly suggest
Schizoph oria shubarica MARTYNOVA from the Mei ste r bed s (Fa me nnian) of Kazakhstan (MARTYNOVA
1961 ). Both forms att ain similar she ll dimen sion s and ha ve the same shape and ornamentation of the
she ll.

Occurrence. - Schi rophoria shubarica MARTYNOVA wa s described from the Mei ster beds
(Famennian) of Kazakhstan (M ARTYNOVA 1961). At Debnik , the spec ies wa s recovered in trenches
Z .orb.-8 and -I in the Dmitria gibbosa int er val and the Cyrtosp irifer carina /us interval, respectivel y
(the P crepida and probably the Lo wer P rhomboidea conod ont Zones).
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Schizophoria sp.
(PI. I : 6)

Remarks. - Fift een silicified va lve frag me nts found in resi due of a co nodo nt sa mple from tren ch
Z.pa l- I (Cava tisinurost rum longil ingui s interval; the Middle P. crepida co nodo nt Zo ne) . Of them, 14
represen t juveni le stages and measure 1.5 to 6 mm in width. Altho ug h the specime ns are very
frag me ntary, they preserve sa tis fac to ry detai ls of the interna l she ll struc ture (PI. I : 6) .

Order Strophomenida QPIK, 1934
Suborder Strop homenidina OPIK, 1934
Superfami ly Davidsoniacea KING. 185 0

Fa mi ly Uncerta in
Ge nus Eosch uchertella GRATS IANOVA , 1964

Eosch uchertella sp.
(PI. I : 2-5 , 7-8)

Material. - Two slightly dam aged she lls fro m tren ch Z.orb-7 , and 29 exfoliated frag me nts fro m
tren ch es Z .orb- I, -6 to -8 and ZS- I. In additio n, 32 silici fied and etche d spec ime ns fro m tren ch ZS- I;
these are mostl y very frag me ntary but frequen tly show ing detail s of the internal struc ture.

Dimensions (in mm):

Cat. no.
Lvv Ldv W T IAr/W '1, HArvv

ZPAL Bp XX III

122b 10.8 8.7 11.8 (4.0) (88) 2.6

366a 17.6 14. \ 19.3 6.8 88 5. \

122d 18.2 14.0 (18.8) 8.0 96 5.6

366b 18.9 16.0 23.4 7.4 78 4.7
~

Description. - She ll medium size d fo r the ge nus, up to 25 mm in maxi mum len gth but rare ly
exceeds 18 mm ; se micircular in outline, slig ht ly wider than lon g, ca rdi na l margin straight and lon g,
attai ning 78 to 96 % of the maxi mum she ll width: an tero-Iateral marg ins smoothly ro unde d, ante rior
co mmiss ure wi th very weak unipl icat ion .

Ped icle va lve ge ntly co nvex wi th very sha llow, broad sulcus or median flattening deve lope d in
anterior hal f of large speci me ns . Umbona l region deform ed, perforated by ped icul ar fibe rs (kos ki­
noides). Interareas high , flat to sligh tly co ncave, usu all y asymme trica l. Delthyrium covered entire ly
by pseudod elt idium , which is co nvex, and is di vided into thr ee rad ia l sectors : one med ian and two
lateral areas bordered by de licate ribs; eac h sec tor is de fin ed by a flatt en ed or ge ntly co ncave area
(PI. I : 8) that gives the trip artite appearance to the pseudod eltidium.

Brach ial va lve weakly co nvex to flat except at ca rdina l ex tre mi ties where it becom es slightly
co ncave . Interareas very low, linear; chilidi um sma ll, doub le , wi th med ian de pression or notch .

Interior of ped icle va lve witho ut dent al plates (PI. I : 5) . Interior of brach ial va lve wi th bil obed
cardina l pr ocess. A sma ll node or tub ercl e is freq uen tly deve loped bet ween the lobes and anterio r to
them . Othe r det ai ls of cardina lia are illu str ated in photogr ap hs of etched spec ime ns (PI. I : 7). She ll
impunctate.

She ll covered with coste llae, 10 to 12 in 5 mm at anterior margin : cos te llae add ed by intercalation,
de veloped in severa l ge neratio ns . M icro-orn am ent co ns ists of ve ry fine, co nce ntr ic growth lines.

Remarks. - GRATS IANOVA (1964) prop osed the ge nus Eosch uchertella for "schuc he rte llids " with
impunctate she ll subs tance. COOPER and DUTRO (1982) es tablished a second impuncta te genus,
Floweria , According to the latt er authors , Sch uchertella G IRTY sho uld not be c lassified with irnpunc­
tate forms . On the other han d, the separation of Eosc huchcrtella from Floweria seems to be rath er
difficult, and differences be tween them are not quite clear. Acco rdi ng to COOPER and DUTRO ( 1982:
54 ), Floweria differ s fro m Eosch uche ttelia in having cuplike ca rdina lia and a more stro ng ly deve loped
cardina l process. Th is is, however , not ev ide nt because the illu st rated specimen s of Eoschuche rte lla
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popovi GRATSIANOVA have damaged cardi na lia (GRATS IANOVA 1964; PI. 13: 3, 5- 7) . Moreo ver , the
interior of F parva (HALL) has not been re illu strated .

Ex terna lly, the stud ied speci me ns are very cl ose , if not conspec ific with, Streptorhynchus (='1£0 ­
sch uchertella) matyricus NALlVKIN from the Elets beds (Lower Fa me nnia n) of the Ru ssian Platform
(NALlVKIN and MARKOVSK I 1934 : 18; PI. 2 : 7- 10; LYASHENKO 1959 : 2 11; PI. 80 : 1- 3). Both for ms
display simi lar she ll outline an d ornamenta tio n. Th e specimens describe d her e differ by having slightly
larger she ll di me nsio ns and high er ventral interareas. The specime ns of this report differ by their
smaller she lls and s light ly thinner costellae from Eosch uchertella [erquensis BRICE from the Fras nia n
of Ferq ues, Boulonn ais . Fra nce (BRICE 1988 : 34 1-343 ; PI. 41: 15-23) .

Occurrence. - The species occurs in several trenches in the so uthe rn pa rt of the Debnik antic line .
It is ra ther rare in tren ch es Z .orb-6 to -8 and - I , where it occurs in the Dmitria gibbosa interva l and
the Cyrtospirifer carina Ius interval, respectively (the P. crepida to Lower P. rhomboidea conodont
Zo nes) . It is a common fos s il in limestones from tre nc h ZS- I that represent the Cyrt iorina 'l depressa
interval (U pper P. rhomboidea co nodont Zo ne) .

Suborde r Productidina WAAGEN, 1883
S uperfami ly Strophalosiacea SCHUCHERT, 191 3

Fami ly Araksalosiidae LAZAR EV, 1989
S ubfami ly Donalosiinae LAZAREV, 1989

Ge nus Dona losia LAZAREV , 1989
Dona losia sp .

(P I. I : 11 - 13, 17)

Material. - Eight. very fragme ntary sing le va lves and comp lete shells embedded in roc k; speci­
me ns come from tre nch Z .pa l- I and Z.orb-7 .

Remarks. - Th e specimens are medi um-s ized to large , up to ca. 40 mm in wid th, pedicle va lve
ge ntly convex wi th rat her flatte ned umbon al part and cicatrix of attachment. Both va lves with inter­
areas ; pseud odelt id ium and chi lidi um present. Spi nes occur on ly on pedicle va lve, situated on slig htly
e longated spine bases.

Although the specimens are very frag me ntary, their external charac ter suggests that they represent
species belon g ing to the ge nus Donalosia LAZAREV . According to LAZAREV ( 1989: 35), Dona losia is
represented in Russia by four late Fras nia n thro ug h late Fa me nnia n species .

Occurrence. - Th e stud ied specimens were found in lim eston es from tren ch es Z .orb-7 (the
Dmi tria gibbosa interval: the P. crepida co no dont Zone) an d Z.pal- I (Cavatisinurostrum longilinguis
interval; the P. crepida conodont Zo ne) .

Subfami ly Rhytialo siinae LAZAREV, 1989
Genus Rhytialosia LAZAREV, 1989

Rhyt ialosia sp.
(PI. 2: 1-3)

Material. - Th ree da maged shells and 32 fragme nts of shells an d valves; so me silici fied speci­
mens fro m tren ch Z .pal- I were isol ated from the rock wi th acetic ac id and show de ta ils of internal
she ll structure (P I. 2: 3) . T he majority of the collec tion comes from tren ch Z .pal- I ; a few specimens
were fo und in tre nches Z .o rb-6 and - 12 as we ll as in local ity PG .

Descripti on. - Shell med ium sized for the ge nus, up to 14 mm in width, tran sversall y e lliptical
in ou tline; hinge lon g, straight; ears short.

Ped icl e va lve with c icatrix of attach ment and low bu t dist inct interareas: de lthyrium c losed by
pse udodeltid ium . Brach ial valve with int erareas and chi lidi um .

Tee th and socke ts presen t; cardinal process bilobed , median se ptum lo w, high er anteriorly, not
reachin g cardi na l process; dorsal adduc tor scars se t on slig htly elevated muscle platforms (P I. 2 : 3) .

Both va lves ornamented by co ncent ric , irregular, undulose rugae, 2 .5 to 3 per I mm ; spines
sca ttered on pedicle va lve only; row of laterall y directed spines present near h inge margin of the
ped icle va lve.
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Fig. 6.
Transverse seria l section of Nigcrinoplica sp. (trench Z.bi s-4) . Numbers refer to distance in mm from vent ral apex .

Remarks. - The spec imens from Debni k possess a very charac ter istic shell orna mentation of
irreg ular undul ose rugae and spines scattered on the pedicle valve only. In this respec t, they are very
similar to Rh vtialosia pe tini (NALlVK IN) from the Frasnian of the Russian Platform, a form earlier
reported as Chone tipustula petini. They are also similar to mem bers of Agra matia SOKOLSKAYA fro m
the Farne nnian of the Russian Platform, but the latter have sp ines on bot h valves .

It seems that the specimens from Debnik represent a new species, but the co llec tion is insufficient
to establish a new taxon.

Occurrence. - The specimens here described come from trench Z.pa l- I situated on the west slope
of Zbik ravine and from locality PG located north of Debnik (the Cav atisi nurostrum longilin gu is
interva l; the P. crepida conodont Zone) . They occ ur sporadically in limestones fro m trenches Z.orb-6
(the Dm itria gibbosa interval: the P. cre pida conodo nt Zo ne) and trench Z.orb- 12 (the Cava tis inuro ­
strum lon gilin gu is inte rval : the P. crepida conodont Zo ne) located in the eas tern slope of Zbik ravi ne .

Superfamily Productacea GRAY. 1840
Family Productellidae MUI R-WOOD et COOPER , 1960
Subfamily Productinae M UI R-WOOD et COOPER, 1960

Genus Nigerinoplica LAZAREV. 1986
Nigerinoplica sp.

(PI. 2: 8. 10; PI. 5: 9: Text-fig. 6)

Material. - Four more-or-less complete pedicl e valves embedded in rock, six damaged she lls,
and 5 1 fragments. Th is frag mentary and poorly preserved co llection co mes mainly fro m trenches
Z.bis- I to -2 and -4 and Z.tent- l to -3; a few fragment s were found also in trenches Z.orb-6 and -7 .

Remarks. - Thi s very fragmentary co llection co mprises specime ns very character istic for as­
semblages from the lowermost part of the Fa rnenn ian of Debni k . The species is medi um sized.
productellid in appea rance, with strongly convex pedicle valve and short ears; spines rarely sca ttered.
situated on elongated spine bases which anter ior ly form short but distinct radial ribs . Weak medi an
sulcus or flattenin g frequently occ urs on the pedicle valve .

The specimens are probably co nspecific with Productella henninae FRECH from the Elets beds
(lower Famennian) of the Russian Platform, where it is a very charac ter ist ic foss il for this interval
(MARKOVSKI and NA LlVKIN 1934: 22; PI. 1: 5-9; SARYTCHEVA and SOKOLS KAYA 1952: 86; PI. 13: 82) .
They are identi cal with Productell a herm inae described by ZAKOWA ( 1965: 529-532; PI. I : 1-4; PI.
2: 5-7; PI. 3: 9- 11) from the lower Famennian of borehole Karniowice 3 situated ca . 6 km to the eas t
of Debnik,

The speci mens reported as P. herminae from the lower Famennian of Debnik and Karn iowice 3,
as well as from the Russian Platform, although being very similar, are not identica l with typical
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speci me ns o f Productella hern iinae FRECH from the Iberger Kalk (F ras nian) o f weste rn Ge rmany
(FRECH 1891 : 677-678 ; PI. 47 : 3 , 5-6, 10-11 ). T he formers di ffe r by being larger and usu all y wi der
and by havi ng a median de pression or sulc us in the pedi cl e va lve. It see ms that th e lower Fa me nnia n
form rep orted as P. herminae , inc lud ing specimens fro m Debnik, rep resent a d ifferent species but the
present co llection prec ludes the proposal of a new species. LAZAREV ( 1986: 67) suggested th at the
Famennian specime ns reported as P. hermin ae belon g to the ge nus Nigerinoplica LAZAREV.

Occurrence. - Nigerinoplica sp. occurs in several trenc hes situa ted to the so uth of Debnik in the
eastern s lope of Zb ik ravi ne . It is a co mmon fossil in tren ch es Z. bis- I to -2 and -4 (Cyrtospirifer brodi
inter val ; P. triangula ris co nodont Zo ne) as we ll as in yo unger layers tha t were ex posed in tren ch es
Z .te nt- l to -3 (Cyrtospirifer wesgens is inte rva l; P. triangularis co nodo nt Zone) . Th is is a rare species
in tre nches Z .or b-6 and -7 tD mitria gibbosa interva l: P. crepida co nodont Zone) .

Family Leioproductidae M UI R-W OOD et COOPER, 1960
Subfami ly Leioproductinae M UIR-W OOD et COOPER, 1960

Ge nus Leiop roductu s M UIR-WOOD et COOPER, 1960
Leioproductus cr. pauperculus COOPER et DUTRO, 1982

(PI. 2: 4- 7)

cf. [9R2. Leioproductus paupcrculus new species : G .A . COOPER and J.T. DUTRO: 64; PI. [2: 2 [-2R ; PI. 13: 2-9.

Material. - One damaged she ll, nine pe dic le va lves, two brachial va lves, and 16 frag me nts; a ll
of the co llec tio n ca me fro m tren ch es ZS- l and -2 located to the so uthwest o f Debn ik .

Description. - Sh ell small to medium size d for the gen us , subcircular to sq uaris h in o utline , wider
th an lon g ; hinge shorter tha n max imum w idth, ears small; interareas absent.

Pedicle va lve stro ng ly convex , ornamented w ith weak concentric wr ink les posteriorly and co ncen­
tric lines an teriorly; scattered spine-bases occ ur on the anterior ridges in so me specime ns. Me dian
row of spines indisti nc t.

Brach ial va lve reg ula rly co ncave wi th flatt en ed cardi na l ex tre mi ties, orname nte d wi th sha llow pits
an d co ncentric wrinkles best de vel op ed at hinge and ears .

Inte rior poorly kn own ; brevise ptum in brachi al va lve, bil obed cardi na l p rocess and shallow alve ­
olus are present.

Remarks. - Th e speci me ns are very close to Leioproduct us pauperculu s COOPER et D UTRO, which
was described fro m th e Perc ha Formation (Box Member) of New Mexico, USA (COOPER and DUTRO
1982: 64 ; PI. 12: 2 1-28; PI. 13 : 2-9) . Both have simi lar she ll for ms wi th stro ng ly convex pedicle
va lve and co m parable she ll orname nta tio n. T he former differs by occasiona lly attai ni ng greater shell
di mensions and by lacking a clearly developed medi an row of spi nes on the ped icl e va lve . According
to COOPER and DUTRO ( 1982: 64) , thi s row, altho ug h indistinct , so me times occ urs in L. pauperculus.
Desp ite these ra ther minor differences, both form s see m to be ve ry cl ose.

Occurrence. - Leioproductus cr. pauperculus is a rath er ra re species in limeston es fro m tren ch es
ZS - I and -2 th at represent the Cvrtiorina'l depressa Zo ne (Upper P. rhomboidea cono do nt Zo ne) . In
the USA. L. pauperculus occurs in the Perch a Format ion (Box Member ) of New Mexico (COOPER and
DUTRO 1982 ).

Genus Mesoplica R EED, 1943
Mesoplica costata sp . n .

(PI. 3: 4-9 ; Text-fig. 7A-B)

Holotypc: ZPa l Bp XX [1I/ 110. illustrated in PI. 3 : 4-9.

Type horizon: Cvrt ospi rifer carina/us interval. the Lower P. rhomboidea conodont Zo ne.

Typ e localit y: Debnik, trench Z.orb-2 in the eastern slope of Zbik ravin e.

Derivat ion of the name: costata - to draw attention on the stro ng she ll cos tat ion.

Diagnosis. - She ll mediu m sized for th e ge nus , subrectang ular to subtrapezoidal in out line , wi der
than lon g, wi th di st inct ea rs, ge nic ulated; pedicle va lve deeply su lcate wi th lon g tra il or na rne nted by
strong radial costae; viscera l discs ornarnente d by rugae and spine bases (pedicle va lve) or pits
(brachia l va lve); trail costate with me dian fo ld; small linear ventral interareas prese nt. Brach ial inte rior
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width medi an septurn, large bil obate card inal proc ess and al veolus; rudiments of de nt itio n so me times
pre sent.

Material. - Twenty-on e com plete to nearly co mple te specime ns usu all y w ith brachial va lve
embe dde d in a rock and w ith ex posed pedicle va lve; 160 addit io na l fra gments . T he maj ority of th e
collectio n co mes fro m trenches Z.orb- I to -3; a few speci me ns wer e also found in tren ch es Z.orb-5
and ZW- I . Fi ve frag me nts were found in tren ch Z S-6 located to th e eas t of Debnik .

Description. - Sh ell medium sized for the genus (up to 30 mm in w idth ), subre cta ng u lar to
subtrapezoida l in o utline, wi de r th an lon g ; hinge lon g, stra ight; ears d istinct, subrec ta ng ular, convex;
inte ra reas present but very low, linear , so metimes di scernible only a t the middle , strong ly incl ined.

Pedi cl e va lve stro ng ly convex , mediall y sulca te, and with lon g trail ; umbo s lig htly swolle n and
protrudes beyond hin ge lin e ; sulcus sta rts at 5 to 6 mm from the umbo an d is w ide, o fte n deep .

Brach ial va lve ge ntly co ncave on viscera l disc , becoming mor e co ncave in postero -medi an region
and flatt en ed or even slightly e levated at ante ro- Iatera l part (i.e., near ge nicula tio n whe re a weak fold
de vel op s; va lve ge nic ulated, wi th fairl y lon g trail ; broad fo ld on trail correspo nds to ve ntra l sulcus;
concave ea rs e levated above viscera l di sc .

Int eri or studied mainly in se ria l sec tion (Tex t- fig . 7A-B). M usc le scars are very we ll developed
in side th e ped icle va lve, and hi gh radi al ridges we ll deve lope d in so me sectio ns (Text- fig. 7B ) ;
rud imen ts o f teeth are seen in one sectioned specime n.

Brachi al va lve w ith la rge bil obate card ina l process; sma ll a lveo lus presen t; medi an se pt um low
and broad posteriorl y, s lender and sharp ante rio r ly, usu all y not ex te ndi ng to the base of ca rdina l
process; brachi al ridges present.

Visce ra l disc of pedicle va lve wi th low, rounded rugae and spine bases which are elo ngate d
anteriorly and eventua lly fo rm costae sta rting at ge nic u latio n: ca pi lla tio n is see n on decorticated
specime ns. Trail covered by rather stro ng, ro unde d costae, ofte n irreg ularly spaced, 2 to 4 in 5 mm ,
th ose in sulcus frequentl y we aker; Medi an costae on so me specime ns have tende ncy to converge
ante rio r ly. Spines scattered over v iscera l disc and in a spa rse row c lose to th e hin ge margin ; those on
trail situa ted o n costae. Brachi al va lve orname nted by lo w rugae and circular p its o n th e viscera l di sc
and by costae in th e trail; no spines .

Remarks. - Mesoplica costata sp. n. is cha rac te rize d by its la rge size, di sti nctl y sulcate and
cos ta te trail , and lack o f stro ng med ian costa or spine ro w. Th e presen ce of sma ll lin ear ve ntra l
interareas and rud im ents o f teeth suggest th at the species re presents a more pr im iti ve stage th an other
re prese nta tives of th e fa mi ly Leiop roductidae. T his ca n be expla ined, however, by the stra tig raph ic
positi on of th e present co llectio n, which is ev ide nt ly o lde r th an majo rit y of other specimens o f th e
family. Mesoplica spec ies are found typicall y in the upperm ost Fame nnian.

Th e present definiti on of the ge nus Mesoplica R EED is ve ry broad . The spec ies included in th e
ge nus have, for example, a great va riabi li ty in she ll costa tio n. On the o ne hand , th ere are species w ith
a ve ry weak ra dia l orname nta tio n, suc h as M. praelon ga from Afgha nista n (BRICE 1970; PI. 14 : I ) or
M. ? jeremiahensis ROI3 ERTS fro m northwestern A ustra lia (Ro BERTs 19 71; PI. 14: 17-26), as we ll as
such stro ng ly costa te forms as Mesoplica kosm uru ni (S IMOR IN) (MARTYNOVA and L1TVtNOYI CH 1975 ;
PI. 7 : 33-35; PI. 8: 1- 3) or Mesoplica 't hillae McKELLAR (McKELLAR 1970 ; PI. 7 : 14- 26 ). Taking
thi s variatio n into co ns ideratio n, it is appropr iate to ass ign the new spec ies to Mesoplica.

Mesoplica costata sp. n. differs from m an y othe r le iop roductids by the development o f stro ng she ll
costatio n. It is very c lose , how ev er , to so me species described from the Famenni an of Ka zakhstan as
representati ves of the ge nus Plicatifera (MARTYNOVA 1961 ). The Pol ish spec ime ns ha ve a costa tio n
ve ry similar to th at o f specime ns desc rib ed as Plicat ifcra pra elon ga (SOWERBY) (ibide m: 80-82, PI.
3 : 5-11). Th e former differ by havin g a mu ch deep er ve ntra l sulcus and by lacking a median costa .
Plicat ifera semisb uge nsis (NALlY KIN) (ibide m : 84, PI. 3 : 12-1 4 ), which is a lso stro ng ly costate , differs
from M. costata sp . n. by its larger she ll and has a wea ker sulcus wi th a median costa. Th e specime ns
described herein show th e closest sim ilarity to Plicatijera siinplicior var. nigeraefonn is M ARTYNOYA,
a form de scribed later as Mesoplica kosmuruni (S IMORIN) fro m the upper Fam enni an and th e lower
Tournai sian of ce n tra l Kazakhstan (MARTYNOVA 1961 : 86-87; PI. 4 : 16 ; PI. 5 : 1-4; M ARTYNOVA and
L1 TYINOVICH 1975 : 63: PI. 17 : 33-35; PI. 18: 1- 3). Ex te rna lly, the on ly di st in ct differen ce is the lack
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Transverse serial section of Mesoplica costala sp. n. (A - trench Z.orb-l; B - trench Z.orb-2) and Mesoplica cf. prae­
longa (SOWERBY) (C - trenc h ZS- I) . Numbers refer to dis tance in mm from ventral apex .
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of a ventral sulcus in the Kazakhstan form . According to LAZAREV (1986 : 63 ), M. kosmuruni belongs
to the genus Spinoca rinifera ROBERTS and is characterized by the ab sence of teeth and sockets .

M esoplica costata sp. n. is also similar externa lly to Me soplica 'l hillae McKEL LAR from the
Famennian of Queensland (McKELLAR 1970: 23- 24; PI. 7: 14-26). The Poli sh species resembles the
latter not only in shell ornamentation but also in some primitive aspects of the internal structure of
the shell such as the presence of an alveolus and a rudimentary articulation. Th e Poli sh species differs
by having a longer median septum, a deeper ventral sulc us and by lacking a median co sta.

The specimens from Debn ik differ also from Productus (Avonia) praelon gus SOWERBY described
by DEH EE (1929 : 41-43 ; PI. 6: 13-16) from the Etroeungtian and low ermost Dinantian of France and
Belgium. The form er are much smaller and have a sIronger costation and a deeper sulcus.

The specimens list ed by JAROSZ ( 1926: 142) as Productus (Productella) praelongu s SOWERBY from
old quarries in the eastern slo pe of Zbik ravine belong to Mesoplica costata sp. n.

Occurrence. - Mesoplica costa ta sp. n ., together with Athyris sulc ife ra NALIVKI N and Cyrtos­
pirifer car inatus sp . n. is a very characteristic fossil of the limestones that crop out on the west slope
of Zbik ravine in trenches Z .orb -I to -3 and -5 and in trench ZS-I situated in we stern branch of Zbik
ravine. The equivalent of this interval was found in thi s study to the east of Debnik in trench ZS-6 .
All of the se occurrences represent the Cyrtosp irife r ca rinatus interval (Low er P rhomboidea conodont
Zone) .

Mesoplica cf. praelonga (SOWERBY, 1840)
(PI. 9, 11 ; Text-fig. 7C)

cf. 1840 . Lepta ena praelonga; J. SOWERBY: PI. 53: 29.

cf. 1897. Produ ctus pra elongus. SOWERBY. sp.; G.F. WHIDEBORNE: 168-1 69; PI. 20: 12-13.

cf . 1960 . Mcsopli ca pra elonga (J . de C. SOWERBY) ; H. M UIR -WOOD and G.A. COOPER: 175 ; PI. 44 : 1-5 .

Material. - Three more-or-Iess complete pedicle valves and seven fragments of shells and
isolated valv es from trench ZS-I and from loo se blocks of limestone scattered in the vic inity of the
trench .

Description. - Shell medium sized for the genus, trapezoidal to subq uadrate in outline . Pedicle
valve strongly convex , always with median sulcus starting at some distance from umbo; ears up to 6
mm in length, convex, tapering laterally. Brachial va lve not found .

Interior with large bilobed ca rdinal process and breviseptum (see serial sections in Text-fig . 7C) .
Pedicle valve orn am ented with very weak concent ric wrinkles in posterior part and weak to very

weak radi al cos tae anterior ly. Distinct median ridge or co sta with row of spines always present on the
bottom of median sulcus . Spines scattered, occur usually on radial costae.

Remarks. - Th e existing definition of the species Me soplica praelonga (SOWERBY) is very broad,
as is the definition of the genus. The spe cimens included in the spec ies show a great variability in
she ll co station. There are spec imens with very weak radial costae , as tho se from Afghani stan (BRICE
1970; PI. 14: I) , and strong ly costate specimens, as tho se from Kazakhstan (MARTYNOVA 1961 ; PI. 3:
5-11 ). However, SOWERBY 'S (1840; PI. 53 : 29) original figures do not show any trace of shell co station
(for more di scu ssion see ROBERTS 1971 : 91-92). Th e speci me ns from Debnik are very close in shell
ornamentation to M. praelon ga described from Afghanistan (BRICE 1970 ). They are slightly smaller
and usually have weaker costae than the specimens of the species from north Devonshire, England
which were illustrated by MUIR-WOOD and COOPER (1960; PI. 44 : 1-3).

It is evident that reports of Mesoplica praelonga include collections that represent different species.
The rel ationships of these to the type specimen s designated by SOWERBY are impossible to establish
at pre sent. The specimens from Debnik can be referred to M. praelonga only tentatively because of
the se taxonomic problems.

Occurrence. - Mesoplica praelonga is regarded as a characteri stic species for the Famennian
and, especially, for the uppermost Famennian (Strunian) of England, France, Germany, Ka zakhstan
and Afghanistan. It occurs in the Chojnice 2 and 4 boreholes (western Pomerania) in Poland, where
it was found in the P rhoinboidea through P margin ifera Zones (MATYJA 1972) and the P marginifera
through S. velifer Zon es (MATYJA 1975), respecti vely. The species was also reported in the Famennian
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of the Lublin Basin in the Minkowice I borehole in the P. crepida Zone (MATYJA 1954) and in the
Niedrzwica 2 borehole in the Wocklwneria Zone (KALlS 1969). SAMSONOWICZ (1951: 441; PI. 2: 5)
illustrated a specimen of Productus praelongus (SOWERBY) from the Busk borehole in Wolhynia,
Poland.

Mesoplica cf. praelonga occurs at Debnik in trench ZS-I, where it is one of the characteristic
fossils (the Cyrtiorina? depressa interval; the P. rhomboidea conodont Zone). The specimens found
by JAROSZ at Zbik ravine to the south of Debnik and listed as Productus (Productella) praelongus
SOWERBY (JAROSZ 1926: 142-143) are referred above to Mesoplica costata sp. n.

Mesoplica sp .
(PI. 2: 12)

Material. - One incomplete pedicle valve from trench ZS-2.
Remarks. - This specimen is characterized by its size (up 25 mm in width , measured without

ears), development of distinct but low radial costae, and by the presence of very weak to obsolescent
median sulcus. It differs from Mesoplica cf. praelonga by larger size, stronger costation, and weaker
median sulcus. It seems to be very close to the specimens of M. praelonga illustrated by MUIR-WOOD
and COOPER (1960; PI. 44: 1-3), but differs slightly by having wider, less numerous costae. It seems
to be very close to Productus (Avonia) praelongus SOWERBY, which was described by DEHEE (1929:
41-43; PI. 6: 13-16), but differs by its usually smaller shell , weaker and thicker costation, and shorter
trail.

Occurrence. - The specimen studied in this report was found in the uppermost layers in trench
ZS-2 that represent the Cyrtiorina'l depressa interval (P. rhomboidea conodont Zone).

The specimens most probably are conspecific with Productella herminae FRECH from boreholes
in the lower Famennian : Karniowice 3, Cracow region (ZAKOWA 1965), Chojnice 2 and 3, west
Pomerania, and Minkowice I, Lublin Basin (MATYJA 1972 , 1975; MATYJA and ZBIKOWSKA 1974) as
well as from the Russian Platform.

Superfamily Echinoconchacea STEHLI, 1954
Family Sentosiidae McKELLAR, 1970

Genus Sentosia MUIR- WOOD et COOPER, 1960
Sentosia profunda McKELLAR, 1970

(PI. 3: 1-3 ; PI. 5: 9)

1970. Sentosia profunda sp. nov. ; R.G. McKELLAR: 28-29; PI. 9: 1-13.

1965. Plicatiferafallax (PANDER) ; H. ZAKOWA: 532-535 ; PI. 4: 13-17 ; PI. 5: 18; Fig. 4.

Material. - One damaged shell, 26 complete to slightly damaged single valves embedded in rock,
and 37 fragments from trenches Z .tent-I to -3. One pedicle valve fragment was found in trench
Z .orb-8. The specimens are poorly preserved, fragmentary, exfoliated, and sometimes partly silicified.

Description. - Shell medium sized for the genus, up to 30 mm in width , suboval to semicircular
in outline, wider than long, widest at or near hinge; ears very short , poorly defined; hinge long, straight.

Pedicle valve strongly convex, globose in mature specimens, with steep flanks ; flattened medially,
occasionally with weak sulcus ; umbo slightly swollen; interareas very short and low but observed in
only one specimen. Brachial valve moderately concave with a little triangular depression at umbonal
region.

Interior of the pedicle valve with Ilabellate adductor scars divided by a low myophragm which
arises about 3 mm from the umbo and extends up to 9 mm . Another median ridge is confined to
umbonal region and measures up to 2 mm in length .

Interior of the brachial valve poorly known; there is a very fine median septum about 6 mm long;
a shallow alveolus is present on some specimens at the base of the cardinal process.

Both valves ornamented with spines, concentric lines , and rugae; rugae indistinct, irregular, better
defined on flanks . Spine bases denser on the pedicle valve, more or less quincuncially arranged, with
tendency to form rows anteriorly ; irregular and short ribs are developed near anterior margin of some
large specimens .
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Remarks. - The species is represented by rather fragmentary and poorly preserved specimens.
Nevertheless, it is a very characteristic species of an assemblage occurring in trenches Z .tent-l to -3.
The form is characterized by a suboval to semicircular outline of the shell , strongly convex, an often
globose pedicle valve with median flattening or very weak sulcus, and a concave brachial valve. The
specimens from Debnik are similar in many respects to Sentosia profunda McKELLAR from the
Famennian (do III to do IV) of Queensland (McKELLAR 1970: 28-29 ; PI. 9 : 1-13). Both forms have
the same shell shape, strong convexity of the pedicle valve and occasional shell costation at the anterior
margin .

The species was listed by JAROSZ (1926 : 142) as Strophalosia (Productella) productoides MURCHI­
SON from the left (eastern) slope ofZbik ravine and by ZAKOWA (1965: 532-535; PI. 4 : 13-17 ; PI. 5:
18; Text-fig. 4) as Plicatifera fallax (PANDER) from the Karniowice 3 borehole, located ea. 6 km to
the east of Debnik.

Occurrence. - Sentosia profunda McKELLAR occurs in the Famennian (do III to do IV) of
Queensland. The species was found at Debnik in dolomitic limestones from trenches Z.tent-I to -3 in
the Cyrtospirifer wesgensis interval (P triangularis conodont Zone) and in trench Z.orb-8 in the
Dmitria gibbosa interval (P crepida conodont Zone). The species was reported as Plicatiferafallax
(PANDER) from the Karniowice 3 borehole (Cracow region) .

Sentosia sp .
(PI. 5: 7)

1918 . Strophalosia productoides M URCHISO N; J . JAROSZ: 97-98 ; PI. 7: 10-11.

Material. - One impress ion of a brachial valve from the Stromatoporoid Rock.
Remarks. - The specimen, although badly preserved, shows characteristic ornamentation , regular

subcircular outline, and gentle concavity of the valve. JAROSZ (1918: 97-98 ; 1927 : 121) described the
species from the same locality as Strophalosia productoides M URCHISON.

Occurrence. - This is a very rare species in light gray, very hard limestone from Stromatoporoid
Rock to the north of Debnik between Rokiczany D61 and Zarnowczany D61 ravines.

Order Rhynchonellida KUHN, 1949
Superfamily RhynchoneIIacea GRAY, 1848

Family Trigonirhynchiidae McLAREN, 1965
Genus Centrorhynchus SARTENA ER, 1970

Centrorhynchus cf. letiensis (GOSSELET, 1879)
(PI. 4: 8-10)

cf . 1887. Rhynchonella letiensis; J. GOSSELET: 206-210; PI. I: 9-19.

Material. - One fragment of exfoliated shell and two fragmentary specimens of pedicle and
brachial valves; one silicified fragment of the posterior part of a pedicle valve from conodont residue.
All specimens from trench Z .orb-9.

Description. - Shell reaches approximately 18 mm in length, dorsibiconvex. Pedicle valve
slightly convex posteriorly, becomes slightly concave toward the anterior parts of flanks . Costae
simple, strong, two to three in the sulcus, seven on each flank; those on the flanks form spurs at the
antero-Iateral margins. Brachial valve almost two times as deep as pedicle valve . Three to four simple
costae on fold, six on flanks. Parietal costae not observed. Dental plates present inside pedicle valve.

Remarks. - The specimens of this report are very close, if not identical, to Centrorhynchus
letiensis (GOSSELET) in general shape of shell and details of the shell ornament. Unfortunately, these
specimens are so poorly preserved that they cannot be definitely identified.

Occurrence. - According to GOSSELET (1887) , C. letiensis occurs in the upper Famennian of
Belgium. SARTENA ER (1970: 13) recorded the stratigraphic range of the species from the upper part
of the lower Famennian into the lower part of the upper Famennian .

The specimens studied in this report come from trench Z.orb-9 (uppermost part of the P triangu­
laris or the lowermost part of the P crepida conodont Zone) .
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Ge nus Ptychomaletoechia SA RTENAER, 196 1
Ptychomaletoechia sp.
(PI. 4: 1- 3: Text-fig . 8)

Material. - Three comp lete , four slightly damaged and 13 fragmentary she lls . Thi s small and
rather fragmentary collection comes mainly from trench Z.orb-6: a few additional specimens came
from trenches Z.orb-7 and 8.

Dimensions (in mm ):

Cat. no.
Lvv Luv W T Aa" Nr/su Nr/fo Nrlfl

ZPAL Bp XXIII

36b 12.X 11.5 14.6 10.6 112 5 6 (8 )

36c 14.X 13.5 16.3 (9.0) 106 6 6 15

36a ( 16.3) ( 15.0) 16.2 11 .6 - 7 X 12

3Xla 17.4 16.3 20.0 19.3 11 9 6 7 14

2.15

4.3
5 mm - - - - - - - - - - - - - - - - - - - ----I

5.2

1.8

o

...~

B

1.0

Fig . X.

Transverse serial sec tion of Ptychomaletocchia sp. (A - trench Z.orb-6; B - trench Z.orb-7) . Numbers refer to distance
in nun from ventral apcx.
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Fig . 9.
Transverse serial section of Cavatisinurostruin longilinguis sp. n. (A-C - locality PG) . Numbers refer to distance in

mm from ventra l apex .

Description. - She ll medi um sized for the genus, dorsibiconvex , rather wider than long, trans­
versally elliptical in outline with protruding umbo nal region; lateral margi ns arc hed , anterior margi n
truncate d by the flat ton gue, anterior commiss ure uniplicate.

Pedicle valve slightly convex; sulc us beg ins at mid-length and widens slowly to attain 49 to 53 %
of the shell width at the commissure . The bottom of the sulcus is fla t to slig ht ly concave; eac h slope
bears one parietal cos ta. Tongue trapezoidal, sometimes recurved slightly posteriorly.
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Brachi al valve almos t twice as deep as pedicle valve . The fold starts at about mid-length ; its top
is slightly arc hed.

There are 5 to 7 cos tae on the sulcus, 6 to 8 cos tae on fold, and up to 15 cos tae on eac h flank of
a valve. One parietal costa usua lly occ urs on each slope of fold and sulcus: they do not indent the
commiss ure.

Long dent al plates are prese nt inside the pedi cle valve; delti dial plates may be seen in transverse
section (Text-fig. 8) . Interior of the brachial valve as for the genus; connectivum not preserved .

Remarks . - This sma ll and frag me ntary collection comprises speci me ns which are charac terize d
by quite large varia bility in shell shape and orna mentation. The speci mens are similar externa lly in
many respec ts to Camarotoechia turanica (ROMANOVSK I) (= Ptychoma letoechia turanica i from the
Famennian of Kazakhstan (MARTY NOVA 196 1). They differ, however. in the shell orna mentation; C.
turanica has fewer cos tae on flanks. Camarotoecliia brodica NALlVK IN (MARKOVSKI and NALlV KIN
1934) is another species fro m the Famennian of Russia that is co mparable to the speci mens from
Debnik. Both have similar orname ntatio n of the she ll and shape of the tongue. The former seems to
be a little larger and wider. SARTENAER ( 1966) suggested that C. brodica NALlV KIN may belongs to
his gen us Ripidiorh vnchus. although he now thin ks that the spec ies is closer to the genus Ptvcli o­
maletoechi a (pers. com mun.).

The spec imens from Debnik are very close in shell shape to Rhynchonella omaliusi GOSSELET
(GOSSELET 1887: 202-206; PI. 2: 1-1 0). They differ, however, by having more cos tae on the flanks
and in the middle region of the shell. They are also more fine ly costa te than Rh vnchonella gonthieri
Gossu.sr which has been descr ibed from the Famennian of Belgium (ibidem: 2 18-220; PI. 3: 14-1 6).

Occurrence. - The co llection comes from trenches Z.orb-6 to 8 sit uated on the eas t slope of Zbik
ravine and represent s the Dmi tria gibbose interval (lower part of the P crepida conodont Zone) .

Fami ly Pugnacidae RZHONSNITSKAYA, 1956
Ge nus Cavat isinurastrum SARTENAER, 1972

Cavatisinurostrum lon gilin gui s sp. n.
(PI. 5: 1- 6; PI. 6: 8; Text-fig. 9- 10)

1903. Rhvnchonella acuminata MARTIN; G. G ORICH: 147.

Holotype: ZPAL Bp XX IIII390. illustrated in PI. 5 : 3.

Type horizon: Cavatisinurostrum longilinguis interval. the P crepida conodont Zo ne.

Type loca lity : Dcb nik . loo se block s at locality Palkowa Gora (PG ) near the western end of Zarnowczany 0 61 rav ine.

Derivation of nam e: longilinguis, Lat . longus - long. lingua - to ng ue . from a long tongue on the pedicle valve.

Diagnosis. - Shell medium to large size d for the genus, as wide as long, atta ins the greatest width
at or forwa rd of mid-length : ton gue long with its antero- dorsal end rounded to slightly cren ulated :
anterior parts of fold and sulcus cos tate, rest of the shell smoo th.

Materia l. - 17 co mplete or slightly damaged spec ime ns and 84 fragment ary shells from locali ty
PG: two additional spec imens from trench Z.orb-5 , and ano ther two from trench Z.pal- I .

Dim ensio ns (in mm ):
~ --

Cat. no. Lvv Ldv W T Aa" Nr/su Nr/fo Nr/flZPAL Bp XXIII

3XX IX.6 17.-+ 19.5 10.3 127 0 0 0
399 24.9 24.1 22.X 17.4 117 I 2 0
396 26. 1 25.1 (29.3) 15.1 12X - - 0
3X9 26.5 25.5 24.3 IX.O 121 2 3 0

390 (ho lot ype ) 27 .0 25.2 25.2 19.3 129 I 2 0
391 27.3 26.6 25.2 27.3 100 2 -, 0
394 27.9 25.7 28.4 23.3 - 2 3 0
392 32.0 30.2 29.1 27.2 110 2 3 0
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Fig . 10 .
Scatter diagram of thickness versus length (A) and width versus length of shell (8 ) in Cavatisinurostnun longilinguis sp. n.

Description . - She ll medium to large sized for the ge nus, stro ngly dorsib icon vex, as wide as lon g
(Tex t-fig. 10), heart -lik e in outline ; car dina l margin stro ngly curve d, lateral margin s rounded, anterior
margin truncate , anterior co mmiss ure un iplicate .

Pedicle va lve slig htly con vex only in posteri or part and medi all y excavated along the res t of its
length ; postero-Iateral margi ns bent do rsa lly. Sulcus wide and deep , ge ntly co ncave, begin s near the
umb o; ton gue hig h, particul arly in ad ult and gerontic spec ime ns, antero-do rsa l end of ton gue rounded
to slightly crenulated.

Brachi al valve very deep, V-shaped in tran sverse sec tion with swolle n umb onal region; fold high
but laterall y smoo thly grades into flank s: later al parts of va lve stro ng ly expanded ventra lly.

She ll surface smoo th except for ante rio r parts of fold and sulc us of adult and gerontic specime ns
where a few rad ial co stae are developed , usually two to three on brachial and one or two on pedi cle
valve ; exceptionally at least four cos tae are visible in the sulcus of one poorl y preserved spec ime n.
Micro-orn am ent at ion poorl y preser ved due to exfo liatio n; very wea k radi al striae, 5 per I mm, are
vis ible on one spec ime n.

Interior of the pedi cle valve with long and relative ly parallel dent al plates (Tex t- fig. 9) . Hinge
plates di stinct and flat in the brachi al va lve (PI. 5: 6); median septum ab sent , a very low and short
medi an ridge may be visible in so me serial sections (Tex t-fig. 9) .

Remarks . - Th is species is one of the mos t characteristic e leme nt of the faun a of the limestones
from Palkowa Go ra. It was descr ibed (but not illustrated ) by GORICH ( 1903: 147) as Rhynchonella
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acu minata MARTIN. The presenl study indicate that the speci mens from Debn ik are very similar in
intern al struc ture as we ll as in ge nera l shape of the she ll to the type spec ies of the genus Cavatisinu­
rostrum (i.e. C.[a niae SARTENAER) . The spec ies fro m Debnik is, however, a larger form than the one
from Belgium and France. It has also a less ac ute co mmissure of the tongue in anterior view, more
arcuate curva ture of the brachi al va lve in lateral view, and smoot h non cos tate lateral par ts of the shell
(more than 60% of speci mens of Cifa niae have one to six lateral cos tae : SARTENA ER 1972 : 10). Despit e
the differences, C. long ilinguis sp. n. has a stro ng resemblance to C.[aniae, and both spec ies are very
close.

The spec imens fro m Debnik are also ex terna lly similar to Pugna x bil oba ROZMAN(Phvsetorlivncha
bilobai fro m the Upper Famennia n of the northern Mugodjary (ROZMAN 1960: 369-370: PI. 86: 13:
PI. 28 : 1- 6: Text-fig . 48) : they differ by a somew hat larger and narrower she ll which is rather more
ova l than pentagonal in outline. The essentia l di fferences are, however, in the intern al struc ture of the
pedicl e valve: species of the ge nus Ph vsetorhvncha lack the dent al plates (SARTENA ER and ROZMAN
1968: 138: Text-fig . I ).

Occurrence. - The species occ urs in loose blocks in the di rt road that leads fro m Deb nik to
Paczolt owice, near the wes te rn end of Za rnowczany Dol ravine (locality PG). It also occ urs to the
so uth of Debnik in trenches Z.pa l- I and Z.orb-5. All occ urre nces represent the Cava tisinurost rum
longili ngui s interval (P. crepida co nodo nt Zo ne) .

Ge nus Coelotero rhvnchus SARTENA ER, 1966
Coeloterorhvnchus sp.

(PI. 4 : 6-7: Text-f ig. 11A)

Material. - Six very fragm entary she lls from trenches Z.orb-6 to -8 (two spec imens fro m eac h
trench ).

Remarks. - These very frag mentary speci mens differ fro m the pugnoid Co lophrag ma 'l sp.
described below by having a more excavated medi an part of the pedicle va lve. In th is respec t, they
are similar to Coe lotero rhvn chus. One sec tioned speci me n fro m trench Z.orb-6 shows the presence of
dent al plates and lac k of dorsal med ian septum: a low medi an ridge is developed , however (Text-fig .
II A).

Occurrence. - All speci mens come from layers represe nting the Dmitria g ibbosa interval (middle
part of the P. crepida co nodont Zo ne) .

Ge nus Co lophrag ma COOPER et DUTRO, 1982
Co lophragma 'l sp.

(PI. 4: 4-5: Text-fig. 11 B)

Material. - Six co mplete or slightly dam aged and 20 fragment ary she lls from quarry Z-2 (upper
part of the sec tion): three other she lls and four fragments from trench Z-9. The co llec tion is rather
frag men tary : some spec imens are partiall y silicified.

Dime nsions (in mm ):

Ca l. no. ZPAL Bp

I Lvv Ldv w T Aa" Nrls u Nrlro Nrlfl
XXIII

383c (7.9) 7.3 8.8 6.4 (110 ) I 2 2

40la 9.8 9.0 10.7 8.6 120 2 3 2

40 lb 11.1 Il U 12.7 8.3 11 3 2 3 2

40l c 10.8 10.4 13.0 10.0 120 3 4 3

383a 11.3 IO..'i 13.0 9.6 115 3 4 2

383b I 12.3 11~8J 2 3 2

Description. - Shell med ium sized for the ge nus, do rsibico nvex, wider than long, transversally
elliptica l in outline: ca rdinal margin curve d, lateral margins rounded, anterior marg in trun cated,
anter ior co mmiss ure uniplicate and stro ngly cre nulated by cos tae .
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Fig. 11.
Transverse serial sec tion of cru shed shell of Coclotcro rhvnchus sp. (A - trench Z.orb-6) and part iall y silicified shell o f

Colopliragma sp. (8 - quarry Z-2) . Numbers refe r to d istance in mill fro m ventra l apex.

Ped icle valve slig htly co nvex in posterior part , flank s ge ntly co nvex to almos t flat , remains of the
va lve medi ally excavated by wi de but rath er sha llow sulcus . Sulc us starts so me d istance from the
umb o and mea sures up to a half of the valve len gth . Its width is 6 1 to 75% of the she ll width at the
anter ior mar gin . The bott om of the sulcus is slig htly co ncave, flat to slig htly convex, crenulated by
cos tae . Ton gue trapezoidal, lon g, ofte n rec urved posteriorl y : its top is s lightly co nvex and strong ly
crenulated by cos tae . Beak suberect to erec t, protuberant.

Brachi al va lve co nvex, becomes co ncave near postero-l ateral margin s and is almost semic irc ular
in transverse sec tion. Si nus ra the r low, sta rting at abo ut midvalve.

There are one to four (usually two to th ree) costae in the sulc us. two to five (us ually three or fo ur)
cos tae on fold , and up to three costae on flank. Medi an and late ral costae start at abo ut midl en gth of
the she ll or close r to the anter ior margin ; costae in sulcus start usually nearer to the beak than those
on fold . Th e co stae are rounded in thei r posterior part and becom e more ang ular but with rounded
top s at ant er ior margin . Pari etal cos tae abse nt. She ll surface covered by fine, flat radi ating capillae
and crossed by very fine co nce ntric lines .

Thin dent al plat es are present in the pedi cle va lve ; they are di vergent in their apica l part and become
parallel to con vergent anteriorl y (Tex t-fig. lIB).

Outer hin ge plates broad and flat to slightly co nvex inside the bra ch ial va lve ; medi an septum
abse nt a ltho ugh low, broadl y angul ar medi an ridge or myophragm is present in tran sverse section.
Di stal part s of crura "L't-shape d in tran sver se sec tio n.

Intraspecific variability. - Altho ug h the co llec tion is very fragm ent ary, so me di fferences in the
ex te rna l appearance of the spec ime ns can be observed . So me she lls are wide r than othe rs and ha ve
more flatt ened flanks of the pedicle val ve (PI. 4: 4- 5). Th e number o f medi an rib s ranges from tw o
to five on the sinus. Th e sma lles t mature she ll in the co llec tio n measures onl y 7 .6 mm whereas the
largest one is 14.5 mm in length .

Remarks. - Se rial sec tions reveal that (~ dor sa l medi an ridge or myophragm is present in the
studied spec imens (Tex t-fig. lOB). Thi s ridge is low and is not more than 0.1 to 0 .2 mm in hei ght.
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Neverthe less , thi s ridge is co nflue nt with the basal part of the hin ge plates on so me of the sec tio ns
th rou gh the apica l part o f the brachi al va lve . In thi s wa y, the structure is ver y suggestive of a do rsal
medi an sep tum and septa lium . A si milar condi tio n is o bserved in so me o ther Upper Devoni an pu gn a­
cids (i .e. , Coe lotero rltynchus and Colophrag ma v. Howe ver, BIERNAT ( 1972) noted the ab sence of
a dor sal se ptum in spec ime ns o f Parapugnax breccie from the Fras nian of Kadzielnia in the Hol y
Cross Mountain s, Pol and . SARTENA ER ( J966: 43 ) stressed that d ist incti on s of Coe lotero rhynchus and
Parapugnax that are based on the presen ce or absence of a se ptum sho uld not be overemphas ize d . In
the light of thi s con sid erati on s, the ta xon om y of so me pu gn o id brach iop ods sho uld be carefully
re- ex amined on the basis of seria l sections , and intraspecific variability of the interna l she ll structure
sho uld be taken into cons ide ra tion.

Th e spec ime ns from De bnik are re ferred qu est ion abl y to the ge nus Co lophra gma , They have
simi larly flatt en ed later al flanks, and the do rsa l medi an rid ge resembles the sho rt med ian septum of
Colophragma ellipticum COOPER et DUTRO (1982 : 78: PI. 42: 11 -1 9 ). So me o f the illu strated speci­
men s (see PI. 4 : 5 ) are almost identical externally to C. ellip ticu m; the former is only a littl e sma ller.
Th e other speci me ns from Debni k are mu ch smaller, are proportion all y lon ger , and frequentl y have
more ribs in the sulc us an d fold. T hey may represent a new spec ies but the mat erial is inadequ ate to
make any de finit e decision.

Occurrence. - The studie d collec tio n co mes from the uppermost part of the profile o f qu arry Z-2
and from tren ch Z-9 . Stra tigraphica lly, the species occ urs at the base of the Fa me nnian t Iloerhvnchus
niesoplicatu s interval) . It is possibl e, however, that the species may occur also in the lowerm ost
Fa me nn ian in the Leiorhvnchus laevis Zo ne (=Orbic lI !a tisi ll llrostrtl lll laeve Zo ne) .

Family Camarotoechiidae SCHUC HERT, 1929
Ge nus ll oerl iyn chus ge n. n.

Type spec ies: lloerhvnchus mcsoplicatus sp. n.

Diagnosis. - She ll me d ium sized , subelliptic to su boval in outline , a lmost as lon g as wi de,
un ipli cate to parasul cate : fold and sulcus sta rt so me dis tance from the beak : lat eral part s o f va lves
usuall y non ornamented , fo ld and sulc us bear a few strong costae : int eri or with sho rt se pta lium
suppo rted by lon g th in median se ptum: de nta l plates abse nt.

Remarks. - Thi s gen us is charac terized by its sube lliptic to suboval out line , usuall y smooth
postero-I ateral part s of she ll. stro ng ly costate fo ld and sulc us. and the abse nce of de nta l plates .
Ex te rna lly, it resem bles s lig htly species of Leiorhvnclius. but the new ge nus is distin ctl y di ffere nt
becau se of its stro nge r o rnamenta tion on the med ian part s of the she ll and by the abse nce of dental
plates.

Th e new ge nus is qui te close ex te rna lly to Cam aro toecliia sp . ind . from Na pier Formation ,
W Austra lia (VEEVERS 195 9). It resembles especia lly o ne of the two illus tra ted ther e spec ime ns
(ib idem: 94-96: PI. 10: J2- 16). The Aus tra lia n form, attr ibuted by SARTENA ER ( 1979) to the newl y
erected ge nus and species Parvulaltaro strum vee versi SARTENAER, is differ ent because it has very
distin ct de nta l plates. Internall y, the new ge nus is close to Caryorhvnchus CRICKM AY : both ge nera
have a sho rt se pta lium and lack dental plates in the pedicl e va lve . Iloerh yn chus ge n. n. has a distin ct
general she ll form and ornamentatio n and less thi ck ened posteri or part s of both va lves . Th e new ge nus
also di ffer s also markedl y fro m the Fa me nnia n rhy nc ho ne llid ge nus Tenu isinu rostrum w hich does not
possesses dent al plates. Th e former ge nus is mu ch smalle r and less ex te nde d laterall y and has mu ch
stro nger she ll orname ntat ion.

As far as it is kn own, the new ge nus is kn own fro m the type species only.

Iloerh vnchus mesoplicatus ge n. et sp. n.
(PI. 6: 1- 6: Text -fig . 12)

Ho lotype: ZPAL Bp XX III/ I6ge : illu strated in PI. 6: 2.

Type hor izon : Dark gray. ma rly micritcs of P. triangulari s Zone .

Type locali ty: Trench Z-9 . situa ted south of Deb nik , Cracow Region . southern Po land.

Derivation of the name: mesoplicatus - from costa tc fold and sulcus.
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Diagnosis. - As fo r the ge nus .
Materia l. - Three complete, 19 slightly da maged and 162 fragmen tary shells ; most of the

co llec tion co mes fro m trench Z-9 and qu arr y Z-2 (top layers of the profile): some additiona l spec ime ns
co me fro m tren ch es Z-8 an d Zar-4 . Altho ugh the co llec tion incl udes nearl y two hundred specime ns ,
only a small number of the m have a sa tisfac tory state of preservation: the spec ime ns are usually
crushed and fragment ed and the she ll inter iors frequently recrysta llize d .

D imensions (in mm ):

Cat. no.
Lvv Luv W T Aa

O

Nr/su Nr!fo Nrll1
ZI'AL Bp XXIII

169d - 8.6 11.2 (5.2) - 3 -I 0

169a ( 10.3) (9 .6) (12.6 ) ( 10.2 ) 108 2 3 0

17 1c 10.8 9.8 11 .0 6.-1 \ 14 I 2 0

169c 11.6 103 ( 12.0 ) 0 .7) 113 3 4 0

16ge (holotypc) ILl) 10.5 12.0 7.7 108 2 3 0

169h ( 12.7) ( I 1.5 ) 1-1 .8 8.6 ( 110) 3 -I 0-2

1691' 13.7 12.8 ( 1-1 .6 ) 8.5 123 3 4 0
~~- -

Description. - She ll medium size d (up to 14 mm in leng th), bico nvex to dorsibicon vex, widt h
somewhat grea ter th an len gth or sube qua l, sube lliptic to suboval in outline ; card ina l margin ang ular
to nearl y stra ight , lateral and an ter io r margin s rounde d; anterior co m missure unip licate to parasulcate
and distin ctl y crenulated by cos tae .

Pedicle va lve wi th we ll marked umbo and slightly tl atten ed tla nks : beak incurved : the wide and
we ll marked sulc us starts so me distan ce fro m the beak; it is se parated fro m the tlanks by ro unde d and
well marked ridges; ton gue low and trap ezoi dal , rare ly becomes vertica l in its upper part.

Brach ial va lve usuall y slightly more co nvex than the pedi cl e va lve. T he tlanks are regularly co nvex
but become co ncave near the pos tero-Iateral co mmiss ure ; fold low bu t disti nct and starts so me distance
fro m the we ll marked, slightly intla ted um bo.

She ll smooth in umbon al reg ion. Well defi ned, usua lly high , ang ular costae with ro unde d top are
present in fold and sulc us; they start some distance fro m the umbo. The num ber of costae in fold va ry
as follows : two costae in 3.5% of specimens, three costae in 66 .5 %, fou r costae in 30 %. T here are
usuall y no lateral costae ; very weak lateral cos tae (up to two) are present on so me she lls and ca use
ge nt le but we ll marked inde ntat ions o f the antero- latera l co mmissure. Mi cro- ornam ent ati on not de­
ve loped except fo r very de licate co nce ntric growth lines .

Dent al plates are not developed inside the pedicle va lve : the teeth are stou t and suppo rted by low,
ve ntra lly d irected ridges . The hin ge plates in the brachi a l va lve are very short and divide d into sto ut
soc ket ridges and cr ura l bases . Th e oute r hin ge plat es are s light ly co ncave: septa lium short and
supported by long medi an se ptum reach ing 30 to 50 % of the va lve length . The crura are stout an d
stro ng ly curved ventra lly (Tex t-fig . 12 ).

Remarks. - The species ex te rna lly resemb les Leiorliyn chus laevis G ORICH (=Orbiculat isinuro­
strum laevei whic h occurs immedi atel y below in the sec tion at Debni k. Th e two for ms are simi lar to
each other in size, ge ne ra l for m and proport ion of shell. Desp ite the d ifferences in inte rnal she ll
structure, I. mesopl icatu s differs in having strong costae in the fo ld and sulc us . A for m that is
somewha t morph olog icall y tran siti on al between these two species is Leio rhynchus laevis var. lenti­
[armis GORICH (ques tionab ly incl uded in the syno nymy of L. laevis by the presen t author: BALINSKI
1979) in whic h a weak costae ca n be observed in the fo ld and sulc us . As pointed out earlier (BALINsKI
1979), a gradua l strenghtening of med ian costae occ urs with sim ulta neo us reduction of the ir number
in L. laevis. T his assoc iation of fea tures may allow the d iscrimi na tion of the new for m. This species
also features a red uc tion of the de nta l plates .

Occ urrence . - The species occ urs in dark gray marly micr ites in the upperm ost part of the section
at quarry Z-2 as we ll as in a few trench es located to the north (Zar-4) and to the so uth (Z-8 to -9) of
De bnik , Stra tigraph ica lly, those layers prob ab ly represent the lowest Fa me nnian (i.e ., P triangulari s
Zo ne) .
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Fig. 12.
Tran sverse ser ial sec tion of l loerhvnchus mesoplicatus ge n. et sp. n. (A- C - trench Z-9) . Numbers refer to distance in

mm from vent ral apex .

Fami ly YunnaneIlidae R ZHONSNITSKAYA, 1959
Genus Evanesci rostrum SART ENA ER, 1965

Evan escirostru m seversoni (McLAREN, 1954)
(PI. 6: 7, 9)

1954. Nudirostra gibbos a seversoni M cLAREN, 11 . subsp.: D J . M cLAREN: 1XO; PI. I: 4- 8.

1962. "Nudirostra " seversoni McLAREN; DJ . McLAREN, ill D.l . M cLAREN et al.: 32; PI. 15: 4-6.

1965. Evanescirostnun sevcrsoni (M cLAREN); P. SARTENAER: 10; PI. I: 7; PI. 2: C.

1969. Evanesciro strum scversoni (McLA RENl; P. SARTENAER: 126-1 32; PI. 17: 1-11 ; Text- fig. 30.
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Material. - On e complete . highl y exfolia ted she ll and two fragments fro m trench Z .orb-2A .
Dimen sion s (in mm) of the speci me n (cat. no. ZPAL Bp XXIII/l38a) : Lvv = 19. 8. Ld v = 18.0 .

W = 25.4. T = 17 .1. Nrlsu = I. Nr/fo = 2. Nr/ll = 2-3 .
Description . - Sh ell medium siz ed fo r the ge nus . dor sibicon vex, wide r th an long. broadly heart­

shaped in outline ; cardinal margin arch ed . lateral margin s ro unde d; ante rio r co mmiss ure truncate .
para-sulc iplicate.

Pedicle va lve with we ll defined umbo and slight ly co nvex flank s which become co ncave near the
postero-Iateral commissu re ; the wide and distin ct sulcus starts ca . 5 mm fro m the umbo ; ton gue
trap ezoidal , 12 mm lon g in the sing le complete spec imen.

Brachial va lve with con vex flanks which becom e concave near the postero-Iateral commissure as
in the pedicle va lve . Fo ld high . we ll marked . starts a few mm from the umbo .

Sh ell smooth in umbonal reg ion; medi an costae start near the umbo ; there are two to three cos tae
in the fold and one to two in the sulcus ; the flanks ha ve two costae in the brac hia l valve and three in
the ped icl e valve .

Becau se the si ng le co mplete speci me n in the co llec tion (PI. 6: 7) has not been sec tioned. the internal
structure of the she ll is poorl y known . Howe ver, the presence of dental plates and a long do rsal medi an
se ptum ca n be eas iIy detected as a result of ex foli ati on .

Remarks . - Althoug h the intern al structure o f the spec imens is not known in detail. they most
prob abl y represe nt the ge nus Evanescirostrum SARTENAER . Ex terna lly. they stro ng ly resemble the type
species of the ge nus (i.e .. E. seversoni (Mc LAR EN) becau se they have the sa me size and she ll
proportion s and a very simi lar costa tio n . Becau se there is only one complet e spec ime n, the spec ific
identificat ion in thi s case may be so mewha t tenuous, but si milar ity to Canadian species is possible .
Th e speci me ns from Debnik are very similar to E. cf. seversoni fro m the upper part of the Uppe r
Fam ennian of Afgha nistan (BRlcE 1970 : 68-7 1: PI. 4 : 4 ; Tex t-f ig. 15B ). The later fo rm differs by
a sligh tly less inflated dorsal umbon al region and a more sha rply ro unde d ve ntra l umbo .

Th e specime ns from Debnik ca n be read ily d istingui shed from E. glab raventrum (STAINBROOK)
fro m the Fame nnia n of the West Ran ge Limestone of Nevada, USA (JOHNSON , Reso , and STEPHENS
1969 : 1357-1 358; PI. 158: 1-15 ; Text-fi g . 3) by their very d ifferent outline and co statio n of the she ll.
The speci me ns described here see m to be very c lose to E. alblini SARTENA ER fro m the Lower
Fame nnia n o f the Dinant Basin (S ARTENAER 1956, 1967) and di ffer mainly by havin g a w ide r she ll.

Occurrence. - Accord ing to SARTENAER ( 1969). E. seversoni (McLAREN) occ urs in the Rock y
Mountain s of Ca nada and Idah o. Th e species is res tric ted , with so me possibl e ex ce ptions to the upper
part of the Palli ser Formati on (upper part o f the lower Fa me nnian to the low er part o f the upper
Fa me nnian) . McLAREN ( 1954) int roduced a zo ne based on the spec ies ( "NI/d imsfra " gibbose sever­
soni Zon e = Evanescirost rum seversoni Zon e ). S imilar spec ime ns we re desc rib ed as E. cr. seversoni
fro m the upper part of the Uppe r Fam ennian of Afgha nis ta n (BRICE 1970 ).

The spec ies occ urs at Debnik in lim estones from trench Z .orb-2A th at represent the Cyrtosp irife r
carina tus inter val (the Low er P rhomboldea co nodo nt Zo ne) .

Genus Mini rost rella ge n. n.

Type species: Mini rostrella rara gen. et sp. n.

Diagnosis . - Medium sized rhyncho ne llid with so mewha t trap ezoidal outline, un ipli cate to sul­
cip lica te anter ior co mmiss ure , flat or con ca ve fold, she ll costate with ve ry sma ll beak close ly ap­
pressed onto the dorsal umbo; inte rior witho ut di stinct dental plates and with thick medi an se ptum
supporting uncovered septaliurn .

Description . - See description of type spec ies.
Remarks . - The genus di ffer s from the majority of the Upper Devon ian rhynch onellids in cha r­

ac te r of she ll orna me nt, by a broad ly infl ated ventral umbo. an d by a ve ry low, sma ll beak whic h is
appressed to the dorsal umbo. These features, co mbined with the absence o f dental plates, c learly
sepa rate the new ge nus from othe r ge ne ra . For add itiona l co mme nts, see remarks accompanyin g the
description o f the typ e spec ies .

As far as is known , the new ge nus is represent ed only by the typ e spec ies .
Occurrence . - As for the type species.
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Minirostrella ram gen . et sp. n.
(PI. 7: 1-7 , 10-11 ; Text-fig . 13)

Hol ot yp e : Z PA L Bp XX ll I/403e ; figured in PI. 7 : 6 .

Typ e horizon : lloerhynchus niesopl icatu s int er val . the co nodont P triangularis Zon e.

Type locality : Dcbnik, th e uppermost lay er s at qu arry Z-2.

Deri vati on of the name : rara - afte r ve ry rar e occ urre nce of the spec ies.
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Diagnosis. - A species of Minirost rella ha ving usually two costae in the sulcus, three on the fold ,
and one to two on the flanks.

Material. - Ten complete or almost complete she lls and thirty two fragments of shells from
quarry Z-2 ; two additional specime ns from trench Z-8 and one complete she ll from tren ch Z-9 .

Dim en sion s ( in mm):

Cat. 11 0 .
Lvv Ldv w T Aa" NrlslI Nr/fo Nrltl WSlI/W %

ZPAL Bp XXll l

403a X. I 7.7 9.0 5.0 126 3 4 1- 2 -

404 9.4 9. 1 11.9 7.6 126 2- 3 3-4 1- 2 70

403d 10.4 10.0 12.5 7.0 132 2 3 1- 2 72

403g 10.X 10.6 13.7 X. I 135 2 3 2 63

403 1' 11 .0 10.7 13.2 9.5 123 2 3 2-3 64

403e (ho lo type) 11 .0 10.7 13.6 7.7 127 2 3 1- 3 7 1

405 11.5 11.2 16.4 7.X 125 3 4 1- 3 73

406a 12.9 12.4 15.4 X.6 131 2 3 1- 2 6X

Description. - Shell medium sized , the largest specime ns in the collection reach 12.9 mm in
length ; biconvex to dor sibiconvex, wid er than long and somewhat trap ezoidal in o utline; the greatest
width near the ant erior margin of the shell; cardinal margin curved , lateral margin s gently arched to
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Fig . 13.

Transver se se ria l sect io n of exfoli at ed and crush ed she ll o f Miniro strclla rara ge n. et sp. n . (A- B - quarry Z- 2). Num­

ber s refe r to di stan ce in mm from ve nt ra l apex .
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almost stra ight, anterior margin trun cate, ante rior co mmiss ure un ipli cate to sulci plicate and stro ng ly
cre nulated by the costae .

Pedicle va lve co nvex, flanks ge ntly co nvex except in the postero -lateral part whe re they are
concave near the co mmissu re; umbonal part bro adl y infl ated but weakly defin ed; beak s lightly
incurved, ve ry low and usuall y closel y appressed to the dor sal umbo (PI. 7: 10-11 ). Sulcus wide,
rath er sha llow, sta rting at some di stan ce from the beak and reach ing up to 73% of the she ll w idth at
the fron t; it is clea rly de limi ted by bordering cos tae .

Brach ial va lve usually slightly more co nvex than pedicl e va lve , with bro adl y gibbo us umbon al
region ; flank s slightly co nvex to a lmost flat , co m missure ge nt ly concave in postero-l ateral area. Lo w
and wi de fo ld starts so me distan ce fro m the umbo, it is se parated fro m the flan ks o n each s ide by
high er costae and deep er and wider int er costal grooves which continue onto the slopes of the fo ld;
summi t of the fold is flat o r co ncave; thi s co ncavi ty may begin as a medi an furrow ju st at the beak .

Orname ntatio n. Th ere are two to th ree costae in the sulcus and th ree to four costae on the fold .
Medi an costae sta rt at the beak s; o ne of the medi an costa in the sulc us does not re ac h the anterior
margin o n two specime ns and di sappear s at abo ut two third o f the she ll len gth fro m the beak . Th ere
are up to three lateral costae ; so me of them star t at the beaks, and so me start in the anterior half of
the she ll (inte rca lated costae) , other are fo rmed as a prol on gat ion of two costae mark ed in the posteri or
part of the she ll. La teral costae may divid e; two lateral costae are forme d fro m one at d istan ce of 3
mm fro m an terior co mmiss ure o n one specimen. So me of the lateral costae on the posteri o r part o f
the she ll (um bona l reg ion) are o nly confined to thi s reg io n of the she ll. Micro-ornam ent not preser ved .

Sho rt dental plates are seen inside the pe dicle va lve in one of the two sec tio ned spec ime ns (Tex t- fig .
13A); in the second sectioned spec imen, dental plates are not clearly recognized (Text- fig. 13 B). Th e
teeth are short and massi ve . The de ltid ia l plates and deepl y impressed ve ntra l mu scl e fie ld may be
seen in tran sverse se ria l se ctions . Th e va lve is thi ck en ed in the um bon al reg io n.

Brachia l va lve interior with th ick med ian se ptum that supports an uncover ed sep ta liurn; the o uter
hinge plates are broad , flat or slig ht ly co ncave .

Remarks. - There are only a few spec ies s imilar to the specime ns represe nti ng the new genus .
Amo ng those are some spec ies (but not all) o f the ge ne ra Gastrodetoecli ia SARTENA ER and Eopa ra­
pho rhvnch us SARTENA ER .

The spec ies from Debnik species has so me ex terna l features sha red wit h Gastrodetoechia utahensis
rugosa SARTENA ER from the Fa me nnian of Ca nada (SARTENAER 1969). T he two forms have simila r
the umbon al reg io ns in both va lves and similar cha rac te r of the macro- orn am en tation . T he speci me ns
fro m Debnik di ffer distinc t ly by be ing up to four tim es smaller than me mbers or Gastrodetoecliia and
have a mu ch wide r she ll. They di ffer int ernall y by having mu ch smaller de nta l pl ates and an un cover ed
septa lium .

Th e new spec ies is also simila r to so me , but not a ll. representa tives o r the ge nus Eoparaphorhvn­
ch us (i.e ., E. triaequ al is triaequalis (GOSSELET) and E. tria equalis pra etriaequalis (SARTENA ER) fro m
the Lower Fa rnennia n of Bel gium, W German y and France (SARTENA ER 195 7: 20» . Th e Poli sh species
differs fro m the both men tion ed above subspecies by a mu ch sma ller and wider shell and di st inctl y
wi de r sinus and su lcus . Int ernall y, M. rara is similar to E. triaequalis, but the forme r has less d istinct
or o bso lescent dental plat es. ln compa riso n to the species fro m Debnik, other species o f Eopa raphor­
hvn chus have a more promi nent ve ntra l beak , lon ger and larger she ll, and lon ger and more di st inct
dent al plates .

Occurrence. - Min irost rella ram ge n. et sp. n. is a very rar e species in dark gray marly micrites
and bio-pelmicrites in the uppermost part of the sectio n of quarry Z-2 and in tren ch es Z-8 to 9
(Iowermost part o f the Cvrtosp irifer brodi interval; the P trian gula ris co no do nt Zone). Stratigraphi ­
ca lly, these bed s prob abl y represent the low est Farne nnian.

Fa mily Cardiarinidae COOPER , 1956
Ge nus Loborina BALlNSKI , 19 82
Loborina loba ta BALl NSKI , 1982

(PI. 6 : 10)

19X2. l.oborina lobata n. g. n. sp.: A. BALl NSK I: 131-133, Figs 1- 3.
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Material. - 15 more-or-less complete shells and 50 frag ments of shells and valves, some of them
with preserved internal structures. All material comes from the residuum of a conodont sample Z.pal- l
(ca . 35 kg in weight) that was dissolved in acetic acid.

Di mensio ns (in mm):

Cat. no. Lvv W T angle between
ZPALBp XXIII lateral margins

351 1.2 lA OA 99
0

352 1.5 1.6 0.5 96 0

353 1.5 1.9 0.5 lOT

362 1.7 2.0 0.6 J(W

Description. - See BALl NSKI ( 1982) .

Remarks. - This unusual micro-brachiopod has been described in detail (BALl NSKI 1982). It is
the only Devonian represe ntative of the fami ly Cardiarinidae COOPER and differs markedly from othe r
known members of the family i.e., Cardia rina cordata COOPER ( 1956 - Pennsylvanian of the USA) ,
Lambdarina man ifoldensis BRUNTONet CHAMPION ( 1974 - Lower Visean of Britain) and Lam bdaritia
gran ti NAZER (1983 - Upper Visean of Australia), L. io ta GRANT ( 1988 - Upper Perrnian of Greece),
Minysphenia conopia GRANT ( 1988 - Upper Carbo nifero us of New Mexico) and L. glaphyra BASSETT
et BRYANT ( 1993 - upper Tournaisian of Belgium).

Occurrence. - All collections come from trench Z.pal- I located in the western slope of Zbik
ravine from outcrops representing the Cavatisi nurostruni lon gilingu is interval (the Middle and/or
Upper P crepida conodont Zone).

Rhynchonellacean gen. et sp. indet.
(PI. 5: 8)

Remarks. - The form is known from one very frag mentary shell (ZPAL Bp XX III/46) from the
Strorna toporoid Rock, north of Debnik . It measures 9 mm in length and 7.9 mm in thickness. The
wide sulcus on the pedicle valve has two thicker costae that probably start near the umbo (umbonal
part of the pedicl e valve destroyed) and three interca lated cos tae that start 5 mm from the beak. The
posterior part of the brachial valve is smooth; the rest of valve is ornamented with strong costae : three
simple on flank and three bifurca ting on sinus. The bifurcating costae give a charac teristic appeara nce
to the shell ornamentation; it suggests the ornamentation of some upper Fame nnian rhynchonellids
described by ABRAM IA N ( 1957) from southwestern Armenia (i.e., Camarotoechiat'Ii araratica AB­
RAM IA N, C. araratica schamamcnsis ABRAM IAN, L io rhvnchus d ichotomians ABRAM IAN and L. dicho­

toni ians kasakhstan ica ABRAM IAN) . SARTENAER and PLODOWSK I ( 1975) includ ed these species in the
genus Araratella ABRAM IA N, PLODOWSKI , and SARTENA ER.

Order Spiriferida WAAGEN, 1883
S uborder Athyrididina B oucot, JOH NSON et STATON, 1964

Superfamily Athyridacea DAVI DSON, 1881
Family Athyridididae DAVI DSON, 1881

Genus Athyris M' Cov, 1844
Athyris su lcife ra NALlVK IN, 1937

(PI. 8: 3- 6; Text-figs 14, 15)

1903. Atlivris reticulata GOSSELET: G. GORICH: 147.

1937. Athyris sulcifera n. sp.; D.V. NALlVKIN: 122. PI. 35: 9; PI. 37: 8-10.

1957. Atltvris su lcifera NALlVKIN; M .S. ABRAM IAN: 92-94. PI. 14: 4-5 .

1961. Atliyris sulcifera NALlVKIN; M .V. MARTYNOVA: 142-1 43, PI. 26: 3; PI. 29: 7-8.

1986. Atliyris sulcifera NALlVKIN; T.A. GRUNT: PI. 3: 8-9.



54

o

ANDRZEJ BALlNSKI

5 mm 4.9

Fig. 14.
Transverse serial section of Atltyris sulcifera Ni\L1VKIN(trench Z.orb- l ). Numbers refe r to distance in mm from ventral

apex.

Material. - Thirty-five co mplete or slightly damaged shells and sixty-s ix fragm ent s of shells and
valve s. Most of the co llec tions com e from trench es Z.or b- l and -2. A few other spe ci mens we re found
in trenches Z .orb-28 and -3, ZW-I , and ZS-6 . Th e spec imens are usuall y stro ng ly decort icated and
sometimes pre served as internal moulds.

Dimensions (in mm) :

Cat. 110.
L"" Lu" W T It

ZPAL Bp XXlll

9511 9.7 9 .0 (9.n) 4.7 0.2

95c I n. I 14.0 is.s !> .5 1.5

95 b 2 1.0 19A 20.4 12.!> 4.0

11611 22.!> 20.7 (22 .0) 16. 1 6.5

II M H O 2 1.6 243 16 A 5.7

93" 24.6 22.2 243 20.0 9.0

116c 26.0 22A 23 .5 I X.!> SA

116a 2!>.7 26.3 29.3 22 . 1

I

11.7

116b 33.3 30.5 3 1.2 23.2 (9 .6)

Description. - Shell medium to large for the ge nus , so metimes attaining more than 30 mm in
width, bicon vex to strong ly biconvex, as wid e as lon g, heart-shaped in outline (Tex t- fig . 15) ; cardinal
margin curve d to form an ang le of 123 to 139°: lateral margin s rounded. ante rior margin trun cate ,
ante rior co mmissure uniplicate to parasul cate .

Pedicle va lve regul arl y con vex with ma ssive umb o. and beak trun cated by circ ular Iorame n: sulcus
starting at the beak and is di stin ct , so metimes bordered by wid e ridges resulting in parasulcate anterior
commi ssure ; ton gue present , up to 11.7 mm in len gth .
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Fig . 15.
Scatte r diagram of th ickness index of shell ver sus len gth (A) and width versus len gth (B) of shell in

Athyri s sulcifera N AUV KIN.

Brachial valve as deep as pedicle valv e , subcircular in outline ; fold start ing at midlength , not c lea rly
separa ted laterally, high at front.

The specime ns are usuall y stro ng ly decorticated , but a few she lls show characteri stic orn am ent in
the form of conce ntric lam ell ae that form fri lls up to 3 mm lon g. Shell s that ha ve been shorn of the ir
frill s and partially exfoliat ed have a ret iculate ornament consisting of concentric growth lines and
delicate radial striae .

Lon g and parallel dental plates are present in the pedicle valv e. Muscle sca rs de eply impressed
(Text-fig . 14). Interior of brachial va lve with stro ng. flat, apica lly perforated hinge pl ate; dorsa l
myophragm always present. Shell substance very thick in umbonal reg ion of both va lves .

Remarks . - The spec ime ns ha ve a very ch aracteri stic she ll form which differs them from the
majority of spec ies of the ge nus Athvris M 'Co v. Th eir heart- like or ovate outline and globose form
(PI. 8 : 3-6) is similar to rep resentatives o f the ge nus Compo site BROWN. Th e presence of growth
lam ellae in the Poli sh form. how ever. di fferentiates them from all Cotnposita spec ies .

The specime ns closely co rres pond in shape and orname ntation to tho se of A. sulcifera NALlVKI N
which were described from the Sulcifer Bed s of Kazakhstan (NALlYKIN 1937: 122; PI. 35 : 9; PI. 37 :
8-10) . Th e differences between them are minor and con sist only in the slightly grea te r shell dimensions
reach ed by the specimen s from Debnik .

The two spec ime ns of Athvris reticu lata GOSSELET noted by G URICH (1903 : 147) fro m limestones
that crop out at Zbik rav ine probably repres ent the spec ies de scribed here.
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Occurrence. - Athvri» sulcifera N ALl VKI N occurs in the Uppe r Fam ennian of many reg ion s of
the former US SR (e .g. N ALl VKI N 1937 , 1947 ; AB RA MIAN 1957; M ARTYNO VA 1961; G RUNT 1986). It
occurs at Debnik in dark gray bio-pelrni crites, freque ntly with onco ids in tren ch es Z .orb-l to -3, ZW-I
and ZS-6. Th ese occurrences represent s the Cyrtospirifer carinatus interval (the Lower P rhomboidea
co nodo nt Zo ne) .

Athyris area sp. n.
(PI. 9 : 1- 6,10,1 2,14)

Holotyp e : ZPAL Bp XX lI l/4 14. illu strated in PI. 9 : 5.

Type horizon: Cavatisinurostrum longilinguis inter val; the P. crepida co nodont Zone .

Typ e locali ty : Dc bn ik, weste rn slope of Zb ik rav ine . tren ch Z.pa l- I .

Derivatio n of the nam e: area - to draw attent ion to the area of the ped ic le valve tha t is developed into the form of
a palintro pc .

Diagnosis. - Sh ell sma ll siz ed for the ge nus , usuall y up to 12 mm in len gth ; subpe ntag onal to
subc irc ular in outline. Sulcus sha llo w; fold weak , developed at the anterior margin only. Delthyrium
very wide ; palintrop e we ll developed .

Material. - The most importa nt part of the co llec tion com e from tren ch Z .pal-I where man y
fossil s are silic ified . Th ere are 22 co mple te she lls; so me of them repres ent ea rly stag es of growth, and
more than a hundred fragm ent s of valves and she lls co me fro m the outcrop. Th e maj ority of the
spec ime ns are silic ified and were etched out with acetic ac id. Eleven additio na l spec ime ns co me fro m
loose block s of limeston es excavated fro m the d irt road at upper e nd o f Zarnowczan y D6t ravi ne . Two
spec ime ns com e from trench Z.or b- 12.

Dimensions (in mm):

Cat. no.
Lvv Ldv W T Aa"

ZPAL Bp XX III

416 2.5 2,4 2,4 0 .7 93

41 7 2.X 2.6 2.8 l A 107

41X 4.2 3.X 4.5 2.0 129

4 10 4.9 4 .5 5 .8 2.9 lOO

411 6,4 5.9 7.5 3 .5 101

412 X, 5 7.5 10 .0 5 .0 99

41 3 904 8.2 9.6 5 .5 107

4 14 (holotypc) 11.9 10.2 11.7 7.8 108

4 15 11.7 10.0 12.0 7.4 102

Description . - Sh ell sma ll for the ge nus, ventri- bico nvex to bicon ve x, subcircular to tran sver sall y
e lliptical in o utline, usuall y almos t as lon g as wide , so metimes wider ; widest at midlength; ca rdina l
margin arch ed , nearly straight in wide spec ime ns: lateral margins arched, anterior marg in arc hed or
trun cated , anterior co mmiss ure unipl icat e .

Pedicle va lve equal or s lightly deeper than the brachi al valve . S ulc us begin s near the umbo but is
very we ak and is merely a flatt ening . Sul cu s mo re d istinc t in anter ior half of adult she lls where it is
sha llow and not clearly se parated from flanks. Beak rath er sma ll and pierced by minute round foram en :
delthyrium tr ian gul ar, ve ry broad and ope n; pal intropes flat . we ll different iat ed , lon g.

Brachi al va lve lacks di stin ct fo ld o r has a very low and weak fold at anterior margin of the va lve
of large speci me ns . Umbo low, incurved , and parti ally fills delthyrium of the pedicle va lve .

She ll orna me nted with closely spaced (2 per I mm ), imbricat ing co ncentric lam ell ae that di stally
bear den se shee ts of flatt en ed spi nes . 12 per I mm ; lam ell ae may be crowde d in anterio r part of large
spec ime ns .

Interi or of pedi cl e va lve with thick dent al plates and some times with deep mu scl e scars; other
det ail s illustr ated in photograph s of silic ified spec ime ns (PI. 9 : 12). Brachial va lve int eri or with thi ck ,
trian gular, co ncave cardina l plate that is perfo rated at apex by sma ll fora rnen; ante ro -me dia n margin
of the ca rd ina l plat e so me times ele vated to form protruding tub ercl e (PI. 9: 10); medi an rid ge arises
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from ben eath ca rdi nal plate , bro aden s poster iorl y, and becomes low er and nar rower anterior ly wh er e
it div ides e longated, deeply impressed adducto r mu scl e scars .

Remarks. - The species d iffers fro m man y othe r known representati ves o f the genus by its sma ll
size . Athyris area sp . n. ex te rna lly resembles A. ucht ensis LYASHENKO and di ffer s fro m it by its slightly
sma ller size, a less stro ng ly devel op ed fo ld and sinus and by its sho rte r ton gu e . Th e latte r, ho wever,
is mu ch older stratigraphica lly becau se it was described fro m the Lower Fras nian of north Timan and
Volga-Ural region (LYASHENKo 1973: 140-141 ; PI. 46 : 8- 12).

Th e new spec ies is sim ilar a lso to so me sma ll athy ridids fro m the Lower Frasnian of Ferques,
France, tha t were described by RIGAUX ( 1908) and revised recently by BRlc E ( 1988) . Th e spec ies from
Debnik differs from A. davidsoni (RIGAUX) an d A. oehlerti RIGAUX by havin g a less dev elop ed sinus
and fo ld and ton gu e, and has a more e longated and den sely orname nted she ll.

Occurrence. - Athvris area sp. n. oc curs in lim eston es ex cav ated in trenches Z. pa l- I and Z .orb­
12 , as we ll as in loose block s from the dirt road at the upper end of Zarnowczany 0 61 ravin e (localit y
PG ). All occ urre nces represe nt the Cavatis inurostru m longilinguis int erval (the P. crep ida conodont
Zon e).

Athyris aff. area sp . n.
(PI. 8 : 1- 2)

Material. Ten more- or-Iess complete she lls that are usu all y stro ng ly ex fo lia ted and 46 frag me nts
fro m trench es Z ,orb-6 to 8.

Remarks. - Th is is rather sma ll and fragme ntary collec tion, but a few bett er preser ved specime ns
show di st inct affini ty to Athvris area sp. n. , described above, which occ urs in the immedi atel y
overlying brach iop od zo ne. Th e speci me ns here described are si mi lar in average she ll dimen sion s
altho ug h there are also a few larger she lls . Th e main d ifferen ce , howe ver, is in the ve ntra l sulcus
wh ich is frequently more strong ly develop ed in thi s form. Contrary to Atlivris area sp. n. , no palintrope
has been see n.

Occurrence. - Th e co llect ion co mes from trench es Z .or b-6 to 8 c lose ly s itua ted to each othe r in
W slope of Zbik ravi ne . The layer s that crop out the re represent the Dtnitria gib bosa Zon e (the P.
crepida co nodo nt Zo ne) .

Athvris ta ll NALlVK IN, 1937
(PI. 10: 1- 2 )

1903. Atltvris concentrica L. v. B.; G. GOR ICH : 147 ipartimv.

1937. Athvris tau n. sp.; D .V. N ALlVKIN: 123, PI. 36: 1- 2 .

1947. Athvris tau NALlVK IN; D .V. NALlVK IN: 129, PI. 3 1: 12.

1961. Athvris tau NA LlVKIN; M .V. MARTY NOVA: 143, PI. 29 : 10 .

19X6. Atlivris /(I U NALlVKI N; TA GR UNT: 192, PI. 4 : 1- 2.

Material. - Fo ur dam aged she lls and ten fragm ents of she lls and va lves fro m tren ch Z .or b- 12 to
-13 and an o utcrop in the di rt roa d from Debnik to Paczolt owi ce at the upp er end of Zarnowczany
Dol ravi ne.

Description. - Sh ell large , atta ins 37 mm in width in colle ctio n studied herein, subeq ua lly
bicon vex, as wid e as long o r s lig htly wide r; subc ircu lar in outline; ante rior co mmiss ure un ipl icate .

Pedicl e va lve with a narr ow sulcus that begins a t so me di stan ce fro m the umbo . Brachi al va lve
circu lar to s lightly tran sversall y e ll iptica l: a very low fold begins at the ante rior part of the va lve .

She ll orname nted by de nse and nar row co nce ntr ic lam ellae; a few lon g spines are preserved in one
spec imen.

Remarks. - Thi s sma ll and frag me ntary co llec tio n includes large she lls that are stro ng ly sugges­
tive of Atlty ris tall NALlVK IN . Altho ug h the speci me ns do not atta in maximum dimen sions as large as
the Ru ssian species, their ge ne ra l appearan ce is fully co mpa rable to the latt e r.

Occurrence. - Atliyris tau NALlVK IN is kno wn from the late Fa me nnian of Kazakhstan and Ural
Mountains. A simi lar for m was described in Pol and as Athvris aff. ta ll fro m the Minkowice I boreh ol e
in the Lu blin Basin of so utheaste rn Poland (MATYJA 1974: 677, PI. 3 : 3). Th e co llec tion of thi s rep ort
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comes from tren ch es Z .orb- 12 and -1 3 th at were dug in th e easte rn slo pe of Z bik ravine. To th e North
of Debnik , it occurs in corre la tive stra ta. and fra gments were found at th e upper e nd of Z arn owczan y
Dol ra vin e (local ity PG ). Both occ urre nces re prese nt th e Cavatisinurost rum longilinguis inte rval (the

P. crepida co no dont Zone) .

"At hyris " afT. reticu lat« (GOSSELET, 1877 )
(P I. 9 : 7 , 13)

aft. 1877. Spirigcra reticula te , nov, sp. Var Carinata , J . GOSS ELET: 3 12-3 13; PI. 3: 3.

Material. - Two damaged she lls tha t are exte nsive ly exfoliate d fro m trench Z .o rb-6 .

Dimensions (in mm) :

Cat. HO. Lvv Ldv W T It
ZPAL Bp XX II I

35b ( 13.0 ) II. S 13.4 9.4 5.4

35111 14.4 12.S 15.5 11.2 7.2

Description. - Shell ra ther s ma ll for the gen us, ve ntri -b iconvex, s ubq ua dra te to pentagonal in
o utline, s lightly w ide r th an long , w idest near th e hinge ; card ina l marg in lon g , nearly straig ht to sligh tly
ang u la r, lat eral m argin straig ht, a nte rior marg in straight to indente d , ante rior com m issure stro ng ly
parasulcate and fo rm s a z ig-zag o ut line in o ne o f th e tw o specimens (PI. 9 : 7) .

Pe dicle va lve w ith flatten ed flanks. s ligh tly convex posteriorly and concave at a nterior m arg in .
V-shaped, deep sulc us begins at beak . a nd is d istinctl y borde re d fro m th e flanks by costae; ton gu e
lon g.

Brachial va lve w ith fo ld th at begins near m id leng th a nd is bordered by s ulc us on each side near
an terior margin ; th ese sulci fo rm s pointed and ve ntra lly direct ed tongu es or spurs (P i. 9: 7e ).

S he ll o rname nta tio n not preserved . but le ss exfo lia ted areas show traces of reticulate o rname nt.

S he ll int erio r w ith di stinct . sub para lle l dental pl ate s ; o the r featu res not studied .

Remarks. - T he c harac teris tic ex te rna l mo rphol ogy o f th e shell suggests th at thi s is probabl y
a re presentative of a ge nus re la te d to Athvris M 'Cov, The for m studied here is exte rna lly very close
to th e Lower Carboni fero us Pseudopent agonia injensis BESNOSOVA ( BESNOSOVA 1963: 3 16-3 17; PI.
60 : 4 ; Te xt- fig . 140 ). Bot h species have a deep si nus th at is borde red in a nte rior hal f by costae and
have a par asulcate ante rio r co m m iss ure . T he specimens from Debni k ha ve a deeper su lc us th at beg ins
at th e beak a nd a mu ch stro nger de vel oped parasu lcati on .

The Pol ish speci me ns d iffe r fro m A tlivr is an gel icoides M ERRIAM of th e Upper D e vil s Gate For­
mati on, Nevada, USA (MERRIAM 1940 : 84-85; PI. 10 : 1- 4 ) by havi ng a less convex she ll, a deepe r
sulc us and m ore pro fo und de vel opment of the para su lcat ion .

The Pol ish spec ime ns show the c losest affi n ity to Spirigera reticulata GOSSELET from the Lo wer
Fa me nnian of Bel gium (GOSSELET 1877 : 3 12-3 13; PI. 3 : 3) . In hi s pape r, GOSSELET di sc rimin at ed
three varie ties; o n ly o ne of th em, S. reticu lata var. carina ta was fig ured (ibidem : PI. 3: 3) . The Polish
a nd the Bel gi an for ms ha ve a very s imi lar she ll sha pe a nd an almost ident ical developmen t of the
parasulcati on . T he re is no doubt th at both for ms are ve ry c lose ly re la ted. T he specimens from Debnik
di ffer by having a mo re subq uadrate to sub pe ntagona l she ll ou tli ne by com pa rison w ith th e tran sver­
sally e lli p tical sha pe o f S. reticulata. a nd they are not as w ide she ll as the latte r.

Occurrence. - T his is a ve ry rare species in lim eston es fro m tren ch Z .orb-6 (weste rn s lope of
Zbik rav ine) that represents the Dmitria gibbosa interva l (the P. crepida conodont Zone) .

Athvris sp .
(PI. 7 : 8-9)

Material. - Eig ht com ple te and 2 1 damaged shells fro m trench es Z.orb- I to -2 and ZS- I to -2 .

Remarks. - Some of th e spec imens representing th is for m come fro m th e same laye rs as Athyris
su lcifera NALlVKIN which was described above. They have iden tical she ll o rname nta tion and de vel­
op me nt of th e fold a nd sulc us . T he y differ, ho wever. in ha vin g a sligh tly w ider. transversally e ll ipt ical
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to circ ular, and somewhat less co nvex shell and a nearly straight hinge margin . These specimens
probably represent a separate species closely related to the former.

Occu r rence. - The specimens were found in trenches Z.orb- I and -2 (Cyrtospirifer carinatus
interval, the Lower P. rhomboidea conodont Zone).

Genus Crinisarina COOPER et DUTRO, 1982
Crinisarina sp .

(PI. 9: 8-9, 11 , 15)

Material. - Four complete but juvenile shells and IS small fragments of valves are known. These
specimens have a characteristic shell ornamentation . All of the specimens are si licified and were
etched from limestone with acetic acid .

Remar ks. - It is impossible at present to identify the described specimens precisely because there
is on ly one specimen that represents an adu lt growth stage; it is very fragmentary and largely covered
by a bryozoan co lony (PI. 9: 15). All specimens, however, show very characteristic features which
permit them to be differentiated without any doubt from the eo-occurring and externally very similar
Athyris area sp . n. Specimens of Crinisa rina sp. have a distinctly larger pedicle foramen than the
latter. They also have a different shell ornamentation ; their concentric lamellae are very fine and bear
spines that are not as tiny and dense ly arranged as in A. area . There are 4 to 5 spines per I mm in the
specimens studied in comparison to 12 in I mm per the latter.

The specimens are very close in shell form and ornamentation to Crinisarina reticulata (STAIN­
BROOK) as redescribed by COOPER and DUTRo (1982: 92-93; PI. 26: 31-5 1; PI. 45: 1-15) from the
Thoroughgood Formation and Rhodes Canyon Formation (Famennian) of New Mexico, USA .

Occurrence. - All of the specimens came from trench Z.pal- I on the eastern slope of Zbik ravine ,
south of Debnik (Cavatisinurostrutn longilinguis interval; the P. crepida conodont Zone).

Suborder Spiriferidina WAAGEN, 1883
Superfamily Spiriferacea KING, 1846

Family Cyrtospiriferidae T ERMIER et TERMIER, 1949
Genus Cyrtospirifer NALIVKIN, 1924

Cyrtospirifer wesgensis ZHEIBA, 1980
(PI. 11: 1-8, 10, 14)

1980. Cyrtospirijer wesgensis ZHEIB A (in litt .); S. ZHEII3A : 54-55: PI. I : 8: PI. 2: 1- 3.

Material. - Sixteen complete to slightly damaged and 20 damaged shells as well as 89 fragments
of shells and valves . Additionally, 35 etched fragments of silicified valves preserve elements of the
internal structure. The specimens are mostly exfoliated and partially silicified.

Dimen sions (in mm) :

Cal. no .
Lvv Ldv w' T wfo HAr vv

ZPAL Bp XXlll

86k 8.4 7.4 ( 13.3) 5.6 3.7 3.3

80c 13.3 14.5 22.7 15.4 7.2 1l.6

73k 11 .1 Il.l 18.9 11 .2 7.0 8.0

73i 14.6 14.3 2l.5 15.0 10.0 9.8

73e ( 18.9) 18.5 32.7 17.4 12.9 10.0

72 19.6 16.3 32.0 (16.3) 10. 1 7.4

The she ll width is measured without ear s (mucrons)

Description. - Shell medium sized for the genus, ventri-biconvex to biconvex, wide-hinged to
semicircular in outline, wider than long , with extended cardinal extremities; cardinal margin long and
straight, lateral margins rounded to nearly straight, anterior margin truncated and sometimes indented;
anterior commissure uniplicate.
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Pedicle valve with well developed sulcus; height and concavity of interareas highly variable,
apsacline to catacline, rarely slightly procline. Flanks gently convex and become concave at cardinal
extremities where then form sharp protruding edges which expand the interareas laterally.

Brachial valve gently convex in lateral profile; fold well marked and clearly separated from flanks,
with convex top except in a few specimens which have a fold with a median furrow.

Shell ornamented with 16 to 25 simple costae on flank and about 15 bifurcating costae on the sinus
and fold. Costae on flanks rounded and separated by grooves that are narrower than costae; costae on
sinus and fold lower, usually flattened . Micro-ornament consists of fine radial striae and poorly visible
concentric lines that form granules at their intersections.

Interior of pedicle valve with long divergent dental plates ; delthyrium open except for rather small
apical plate (PI. 11: 8, 10). Interior of brachial valve as for the genus (PI. 11 : 5) .

Intraspecific variability. - The specimens display unusual variability in the shape of the ventral
interareas . Specimens with triangular, high, slightly concave, catacline ventral interareas predominate
in the collection (PI. 11 : 1-2) . There are also shells with an almost completely flat, very highly
proclined interareas; this condition strongly resembles that in Tenticospirifer (PI. 11: 6) . However,
other specimens possess a very low and wide, strongly concave apsacline interareas (PI. 11 : 3, 7). The
demonstrated range of variability in the shape of the interareas is quite unusual for cyrtospiriferoid
brachiopods. This striking feature of the species is enhanced by a frequent asymmetry of the interareas
and twisting of the umbonal region of the valve (PI. 11 : 2).

Remarks. - The outcrop where the main part of the collection came from (trenches Z .tent-1 to
-3) was discovered by JAROSZ (1926: 142) . He cited two spriferoids in the list of fossils from that
place: Spirifer Verneuili MURCHIsoN typ. and Spirifer Verneuili var. tenticulum VERN EUIL. It is obvious
that the first name was applied to specimens with a wide, concave ventral interareas, and the second
one was for specimens with high and flat interareas. This study of the fauna reveals that the spiriferoid
brachiopods from this outcrop belong to one species which is very variable in shell shape. It is even
difficult to make a definite generic assignment. The percentage of shells with flat , high, Tenticos­
pirifer-like interareas is practically the same as shells with concave, wide, Cyrtospirifer-like interareas
in this collection.

On the basis of the shell shape as well as its variability, the specimens have a striking resemblance
to Spirifer disjunctus var. animasensis GIRTY which was described from the Ouray Limestone (Upper
Famennian) of Colorado, western USA (GIRTY 1900). A similar shell ornamentation and a charac­
teristic shape of ventral interareas that includes asymmetry and twisting occur in both forms . A great
range of variability of ventral interareas is especially characteristic in both collections. According to
COOPER and DUTRO (1982), however, Cyrtospirifer? animasensis is often misidentified. Moreover,
there is suspicion that GIRTY'S specimens include more than one species (ibidem : 105) . The specimens
from Debnik differ by having more ribs on dorsal fold as well as lacking the tendency to become
more quadrate (elongated) in large specimens. It is worth noting that the specimens from Debnik are
much older than the specimens from the Ouray Limestone.

The specimens from the present collection are almost identical externally with Cyrtospirifer
wesgensis ZHEIBA described from several boreholes on the western border of the East European
Platform (ZHEIBA 1980). Both forms have the same shell shape and ornamentation as well as a very
similar development of the ventral interareas . It is difficult to compare the range of the intraspecific
variability in both collections because the form from the boreholes comprises only 20 specimens .
Nevertheless, ZHEIBA (1980: 55) stressed in his paper the variability of the hinge margin, ventral
umbo, and interareas in C. wesgensis.

Occurrence. - The species occurs at Debnik in dolomitic sandy limestone from trenches Z .tent-I
to -3 and Z .orb-9 which are located on the eastern slope of Zbik ravine. It is a characteristic fossil of
the Cyrtospirifer wesgensis brachiopod interval (probably the upper part of the P triangularis cono­
dont Zone) . The species also occurs sporadically in higher strata excavated in trenches ZS-I and -2
which are located west of Zbik ravine (the Cyrtiorina? depressa interval , the Upper P rhomboidea
conodont Zone) . In the eastern Europe C. wesgensis is known from several borehole sections in
Lithuania and the southern Latvia. It occurs there in the Lower Famennian deposits representing
Ionishkis horizon (ZHEIBA 1980).
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Cyrtosp irifer cf. acutu s NALIVKIN, 1960
(PI. 11 : 9, 11-13)

er. 1960 . Cyr tosp irifer acu tus NA LlVK IN sp. nov. ; D.Y. N ALIVKIN: 385-3 116 ; P I. 119 : 3-4.

6 1

Material. - Five nearly complete shells and 14 fragments of shells and valves. Most of the
specimens come from trench Z.orb-6; five specimens were found also in trench Z.orb -7 and two
specimens in trench Z.orb-8. This small collection is rather fragmentary, and the specimens are usually
exfoliated .

Dimension s (in mm):

Cat. no.
Lvv Ldv w* T wfo HArvv

ZPAL Bp XXIII

42g 7.4 7.2 14.0 6.9 4.7 4.7

42f 13.0 12.4 (23.0) 12.4 7.6 6.6

425b 13.3 12.3 22.8 12.5 7.6 7.9

Th e she ll width is measur ed witho ut ear s (muerons).

Description. - Shell small to medium sized for the genu s (up to 20 mm in length) ventri-biconvex,
trapezoidal in outline, much wider than long, widest at hinge ; cardinal margin str aight and very long ;
ears distinct, som etimes expanded into short mucrons (PI. 11: 13); lateral margins straight to arched ,
anterior margin indented, anterior commissure unipli cate.

Pedicle valve subpyramidal ; sulcus deeply excavated, begins at the beak, and sharply bounded
laterally ; flank s slightly con vex but become flat or concave toward the cardinal extremities. Interareas
high and very wide, weakly concave, sometimes nearly flat , with sharp lateral borders , catacl ine.
Delthyrium rather narrow, open exc ept at apex where it is closed by an apical (delthyrial) plate .

Brachial val ve less convex than pedicle valve; fold low, broadly convex, clearly separated laterally
by a pair of stronger intercostal grooves .

Shell ornament ed with 18 to 25 simple co stae on each flank ; co stae bifurcate in sulcus and fold ,
slightly finer or equal in width with those on flanks . Micro-ornament not preserved.

Interior with long div ergent dental plates and flat delthyrial plate.
Remarks. - The specimens are similar to some cyrtospiriferoids with expanded shell and high

ventral interareas which are known from the Upper Devonian of North America and Asia. The
specimens from Debnik differ slightly from Cyrtosp irifer convexus COOPER et DUTRo from the Percha
Formation (Box Member) of New Mexico, USA (COOPER and DUTRO 1982: 106; PI. 31: 1-10) by
having a less convex brachial valve, narrower and low er dor sal fold , and an indented ant erior margin.
The species differs from C. cf. thalattodoxa CRICKMAY from the Sly Gap Formation of New Mexico
(ibidem: 107-108 ; PI. 30 : 24-29) by its narrower fold and indented anterior margin . The Polish speci es
is completely different, how ever, from C. thalattodoxa which has been de scribed from the Frasnian
of Canada (CRIC KMAY 1952 : 601-602; PI. 72 : 1-8 ; GREI NER 1973 ; PI. I : H).

The specimens have the closest resemblance to Cyrtospirifer acutus NALlVKI N from the Frasnian
of Nov aya Zemlya, Russia (NALIVKIN 1960 : 385-386 ; PI. 89 : 3- 4). Both forms have a wide-hinged
shell, high and slightly concave ventral intera rea s, narrow delthyrium, and deep ventral sulcus. Minor
differences are seen only in the finer she ll ornamentation of the spec imens from Debnik.

Occurrence. - Cyrtospirijer acutus NALI VKIN is known from the Frasnian of Novaya Zemlya
(NALlVK IN 1960 : 386 ). Poli sh specimens which resemble that species were found at Debnik on the
eastern slope of Zbik ravine, in trenches Z.orb-6 to 8 tDmitria gibbosa int erv al; Middle P crepida
conodont Zone).

Cyrtospirif er brodi (V ENJ UKOV, 1886 )
(PI. 12: 1-7)

1886. Spirijer Brodi . P.N . V ENJUKOV: 48 6 ; PI. 3: 6 ; PI. 4 : 2.

1926. Sp iri fer Archiaci var. bis ellata G DRICH ; 1. J AROSZ: 144.

1934 . Sp irifer (Cyrt ospiri fer] Brodi V ENJUKOV ; B. M ARKOVSKI and D. N ALl VKIN: 25-26; PI. 6 : 1-1 1.

1959 . Cyrt ospirifer brodi W ENJUKOFF; A. I. L YASH ENKO: 2 13; PI. 112: 1- 3.
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1974 . Cyrtospirifer brodi (VENJUKOV); H. M ATYJA and B. ZBIKOWSKA: 678 ; PI. 5 : 1, 3.

1979. Cyrto spirifer aff. minor G ORICH ; A. B ALl NSKI: 67-69.

Materia l. - Twenty-eight complete to nearly complete shells and 270 more-or-less fragmentary
specimens of shells and valves . In addition, about 60 juvenile specimens ranging in size from 0.6 mm
in length were obtained from the residue of conodont sample Z.bis-4 . Most of the specimens are
exfoliated to some extent; some of them are partially silicified, especially those from trenches Z.bis -2
and -4 .

Dimensions (in mm):

Cat. no.
Lvv Ldv W * T wfo HArvv

ZPAL Bp XXIII

427a 5.2 4.6 7.9 3.6 2. 1 1.2

427b 8.7 8.2 13.2 6.5 4.6 3.1

427c 13.6 11.7 19.4 11.1 7.1 4.5

426g 14.2 11 .9 19.3 11 .0 7.8 3.0

426a 18.8 14.8 23.2 13.6 9.3 5.5

426c 19.1 16.3 27.4 16.7 10.5 4.6

426d (20.3) 14.3 20.9 13.7 10.7 (7.4)

426h 28.3 19.2 (29.0) 19.1 (\6.0) 6.4

The shell width is measured without cars (mucrons) .

Description. - Shell medium sized for the genus, ventri -biconvex, subpentagonal in outline, wider
than long , usually widest at hinge; cardinal margin straight and long; ears, when preserved, are
generally short but some shells are mucronate (PI. 12: 3). Lateral margin nearly straight posteriorly
to rounded anteriorly; anterior margin truncate or indented, anterior commissure uniplicate to sulci­
plicate.

Pedicle valve with a deep sulcus that begins at the beak and is distinctly separated from lateral
areas of shell; interareas concave; beak erect to incurved .

Brachial valve subtrapezoidal in outline; fold low with flattened top or, more frequently, with
median groove and distinct from lateral areas of shell.

Shell covered with 16 to 22 simple costae on each flank and up to 18 bifurcating costae on sinus
and fold . Costae on flanks rounded, wider than width of interspaces; costae on fold and sulcus finer
and lower than those on flanks and may be irregular or partially obliterated on some shells. Micro­
ornamentation consists of fine radial to subradial striae ; concentric growth lines rather weak and
irregular. Fine pustules developed on one specimen.

Interior of pedicle valve with long dental plates; delthyrium open except at apex where it is closed
by a short apical plate. Brachial valve interior as for the genus .

Intraspecific variability. - This species is characterized by its dimensions, subpentagonal shell
shape, ornamentation, high concave ventral interareas, and dorsal fold which usually bears a very
distinct median furrow (PI. 12: 6-7) . This furrow, or at least a median flattening of the top of the fo ld
occurs in 70 to 91 per cent of the specimens from trenches Z.bis-I, -2 and -4 . The furrow occurs much
less frequently (in 23 to 30% of specimens) in specimens from lower interval which are morphologi­
cally transitional, if not conspecific with C. minor (GORICH) (trenches Z-8 and 9, the uppermost part
of a section of quarry Z-2) . These older specimens are also smaller and resemble the uppermost
Frasnian C. minor.

The specimens have considerable variability in shell shape and concavity and height of ventral
interareas . Some shells are elongated (PI. 12: 5, 7), and the length slightly exceeds the shell width.
A few other shells are much wider and this is additionally emphasized by the presence of distinct ears
(PI. 12: I , 3). The variability in height and concavity of the ventral interareas is well seen on the
illustrated specimens (PI. 12: 1-3,5-7) .

Remarks. - JAROSZ (1926: 144) listed the fossils which he collected from the same locality as
the present collection comes from . He identified the cyrtospiriferoid that occurs there as Spirifer
Archiaci var. bisellata GORICH (= Cyrtospirifer bisellatusy . It is now certain that this cyrtospiriferoid
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has nothin g in com mon with the Lower Fras nian C. bise llatus (for further discussion see the descr ip­
tion of the Cvr tosp irifer brodi interval on page 15).

The specimens fro m Debnik have considerable external rese mblance to C. brodi (VENJUKOV) from
the Yeletz Beds of the Russian Platform. Both species have thick shell, strongly concave interareas,
and a dorsal fold with median flatteni ng or furrow. The speci mens of this repor t are sometimes as
elongated as typical C. brodi, but they are frequ ent ly wider. Thi s she ll form, however, is seen
occasionally in Russian speci mens . Many of the wider speci mens from Debnik have proportions that
resemb le C. asiaticus BRI CE (= C. archiaci in Russian literature) from the Zado ns k Beds of the Russian
Platform. Cvrtospirifer asiaticus, however, has a dorsal fold with a co nvex top. By comparison with
C. brodi, the specimens from Debnik have broader cos tae . The latter has 4 to 5 ribs per 5 mm at the
anter ior margin wherea s there are 5 to 6 ribs in C. brodi . In summary. the differences between the
Russian spec imens of C. brodi and those here described are rather trivial and may reflec t subspecies
differe nces .

Occ urrence. - The species occ urs in the Yeletz Beds of the Russian Platform (Lower Famenni an).
SAMSONOWICZ ( 1950: 440-441) found two spec imens of, what he believed was, C. brodi in the Upper
Famenn ian of Wolhynia. VANDERCAMM EN ( 1959: 87-89; PI. 3: 8- 15) described C. brodi from the
Frasnian of Belgiu m, but, most probabl y, those speci mens represent another species. Cyrtospirifer
brodi is known in Poland from bore holes in the Lubl in Basin (KALl S 1969: 809; MATYJA and
ZBIKOWSKA 1974 : 678) . Two fragments of valves were described as C. cf. brodi from a borehole in
Krak ow region (ZAKOWA 1965: 539-540: PI. 6: 22) .

The species occurs at Debnik in dar k-gray mar ly micrites and bio-pelmicrites from trenches
Z.bis- I, -2 and -4 (Cy rtospirijer brodi interval, P triangularis Zo ne.

Cvrtospirifer ca rina tus sp. n.
(PI. 13: 1-10, Text-fig. 16)

1903. S/Jiri!£'r Archia ci var. Orbcliana GOSS ELET: G. GORICII : 142: PI. 14: 13a. b. c.
Holotypc : ZPAL Bp XXIIIIIIXc. illustrated in PI. 13: 3.
Type horizon: Cvrtospirifer carinatus interval, the Lower I~ rhomboidea conodont Zone.
Type locality: Dcbnik. eastern slope of Zbik ravine, trench Z.orb- I.
Derivation of the name: carinatus, carina - ridge shaped structure: fro m acute profi le of the brachial valve fold.

Diag nos is. - Shell medium sized for the genus, thick, trapezo idal to subpentagonal in outline
with high, co ncave ventral interareas. Sulcus deep and "V' t-shaped: fold high , acute, usually with one
pair of deeper and/or wider intercostal grooves at its mid-height which causes a charac teristic two­
stage appearance of the fold in cross-section. Delth yrium closed by large and co nvex pseudodeltidium.

Material. - Twenty- three co mplete to nearly co mplete shells and 170 fragments of she lls and
valves . Most of the collect ion co mes from the eas tern slope of Zbik ravine (trenches Z.orb- I, -2 and
-28); a few speci mens were found also in the western slope of the rav ine (trench ZW- I and -2 ) and
in trench ZS-6. Spec imens ofte n exfo liated.

Dimensions (in mm):

Cat. 110. Lvv Luv w. T w fo HArvvZPALBp XXIII

970 10.0 9.5 14.3 9.7 5.4 4.4
IISe (ho lot ype j 23.0 21.4 34.7 22.9 12.6 9.3

9S 24.0 20.0 29.5 20.3 12.5 6.0
97b (28.0) 27.8 (43.0) (29.0) 16.2 10.6
99 29.0 24.9 (43.0) 26.2 13.6 7.4

11 8111 30.0 24.8 (36.4) 26.7 9.3 10.3

The shell width is measured wi thout ears (mucrons).

Descr iption. - Shell medium-sized for the genus (up to 43 mm in width); strongly biconvex,
trapezoid al to subpentago na l in outline, wider than long, widest at hinge; cardinal margin straight and
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Fig. 16.

Transverse serial section of Cyrtospi rifer ca rinatus sp. n. (A - B - trench Z.orb -2a). Num bers refer to distance in 111111

from ventr al apex .

long; ears shor t but rarely pre ser ved . Lateral margin s slightly arched exc ept at mucrons where they
become concave ; anterior margin indent ed angularly, ante rior co mmiss ure uniplicate .

Ped icle valve as deep as brach ial valve; sulcus deep and " V"-shaped, begin s at the beak, and clea rly
separated from later al areas of she ll; tongue short and triang ular. Interareas usually high , conc ave,
and sometimes strong ly concave with sharp later al bord er s; beak sube rect to incurved . Som e bett er
preserved spec ime ns reveal the delthyrium almos t compl etely clo sed by a large convex pseudodelti­
dium (PI. 13 : 7); inadequate preservati on of pseud od eltidium precludes a definit e state ment wh eth er
it is pierc ed apica lly by the foram en .
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Brachial valve trapezoidal in outline with high fold th at is cl early delineated laterally and acutely
angul ar in cros s-section. Top half of the fold separa ted by one pair of deeper and /or wid er intercostal
grooves resulting in two-stage profile of the fo ld; well defined and more acute top of the fo ld resembles
a keel-like structure (PI. 13 : 8,10).

Shell co vered with 20 to 25 simple costae on eac h flank and up to 17 bifurcating co stae on sulcus
and fold ; co stae on flanks approx imate ly as wide as those on fold and sulc us . Co stae rounded and
separated by grooves slight ly narrower than co stae . Micro-ornament usually not preserved; fine radial
striae notic eable on a few specimens.

Pedicle valve interior with long nearly parallel dental plates and distinct delthyrial plate . Brachial
va lve interior as for the ge nus (Text-fig . 16).

Remarks . - GORICH ( 1903) described thi s form as conspecific with specime ns fro m the basal
part of the Frasni an of the Din ant Basin which had been de scribed by GOSSELET ( 1880) as Spirifer
Orbelianus AB[CH . It is now rather evide nt that the specime ns from Belgium do not belong to ABICH 'S
species (e .g . PAECKELMA NN 1942: 129 ; ABRAMIAN 1957 : 72 ; SARTENAER 1982: 168). Th e specimens
from Debnik are much younger than those from Dinant Ba sin . On the other hand Cyrtospi rife r
carinatus sp. n. has nothing in co mmon with Spi rife r orbelianus ABICH from Armenia.

Th e Polish specimens so mewha t resemble the ge nus Cyrtiops is GRABAU in the de velopment of the
extens ive delthyrial cover. Th e presen ce of a sha rp dorsal fold and triangular tongue of the pedicle
val ve recalls some of the species of GRAB AU'S ge nus (e.g., C. kayseri GRABAU and C. intennedia
GRAB AU; see GRABAU 1931 : 44 3-451 , 460--466; PI. 46 : 6-9; PI. 47 : 5-7; PI. 48: 1). The specimens
of thi s report , unlike Cyrtiops is, possess a lon g cardinal margin and a distinct delthyri al plate inside
the pedicle val ve .

Cyrto spirife r carinatus sp . n. is characterized by a the presen ce of a quite sharp, triangular dor sal
fold and a " V" -shaped ve ntral sulcus . In thi s respect, it is closest to Cyrtospirife r kurban NALlVKI N
from the Sulcifer Bed s (Uppe r Famennian) of Kazakhstan (NALIV KIN 1937 : 94-95 ; PI. 23: 1--4;
MARTY NOVA 1961: 125-126; PI. 25 : 1-3; S[DATCHENKO 1962: 92-93; PI. 16: 4-5). Although both
species are very clo se morphologic ally, C. ca rinatus is easily di stingui shed by the pre sence of one
stronge r interco stal groove on each slope of the dorsal fold and by co stae on the fold and sulc us whi ch
are as wid e as tho se on the rest of valves. Th e median costae are narrower in C. kurban .

Occurrence. - C. carinatus sp . n. is known from the southe rn limb of the Debnik anticline . It is
a very cha racte ristic fossil for the uppermost part of the section exposed in Zbik ra vine (trenches
Z.orb-I , -2, -2B and ZW- I to -2) . It was also found during the present study to the we st of Zbik ravine
in tren ch ZS-6. Cyrtospirifer carinatus occurs in dark gray bio-pelmicrites , frequently with oncoids,
and is associated with Mesoplica costata sp. n. and Atltyris sulcife ra NALl VK[ N (Cyr tospirije r carinatus
interval ; Lower P. rliomboidea conodont Zone) .

Cyrt osp irifer cf. ningb ingens is ROB ERTS, 1971
(PI. 12: 8- 10; PI. 16: 5-6)

[903 . Spirife r Murchisonianu s V ERNEUIL typus .; G. G ORICH: 144; PI. 2: 3--4.

cr. 197 1. Cyrtospirife r ningbingensis sp, nov.: J . R OIlERTS: 1R8- 194; PI. 41 : 1- 24 ; PI. 42: 1-16; PI. 43: 1-16; Text-fig.
47-50.

Material. - Two complete she lls and 14 fragments of she lls and valves ; all of these are extens ively
decorticated . Mo st of the co llec tion ca me from tren ch es Z.pal-I and Z .orb-5 located south of Debnik
at Zbik ravine; one specime n co mes from a loose block of limestone dug up from the dirt road at the
upper e nd of Zamowczany Dol ravine (locality PG ).

Dimensions (in mm):

Cat. no . ZPA L Bp Lvv Ldv w T wfo Hzvrvv
XXIII

58c 18.0 16.6 (25 .8) 12.6 10.7 7.4

43 1 28.5 22.7 30.8 24.3 14.9 9. 1

130c 30.7 23.9 3 1.5 22.0 ( 14.4) 10.6
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Description. - She ll medium size d for the genus, ve ntri-biconvex, subpe ntagonal in outline,
s light ly wide r than long, widest at hin ge ; ca rd ina l margin straight and long, ea rs very short; late ral
margin s almos t straight or co ncave posteriorly and bec om e arc hed ant eriorly ; ant erio r margin straight,
anter ior commissure uniplicate .

Ped icl e val ve nearl y two times as deep as brachi al va lve; sulcus dis tinc t but usually sha llow and
begins at the beak ; ton gue short and rounded . Interarea s high , co ncave to strong ly co ncave; beak
sube rec t to incurved . Delthyrium rathe r narrow and closed by co nvex pseudod eltidium (PI. 16: 5)

Brach ial va lve subrectangular in outline ; fo ld wide and low to very low and so me times not cl earl y
d ifferentiated fro m lateral areas o f she ll.

She ll o rna me nted with 24 to 29 simple cos tae on eac h flank and up to 24 bi fur cating costae in the
sulc us and fold. Mic ro-ornam ent co ns ists of fine (9 per I mm) radia l striae and still fine r, ve ry weak
co nce ntric lines.

Sections throu gh the umb onal region of two pedicle valves reveal slightly divergent de ntal plat es and
a de lthyr ial plate ; simi lar structures occ ur in one silic ified ped icle valve from trench Z.orb-5 (PI. 16: 5).

Remarks. - Th is sma ll and frag me nta ry co llec tion co mprises she lls which are cha rac ter ize d by
subpe ntagona l outline, sho rt ea rs, co nvex pseudodeltidium, high but co ncave ve ntra l interareas, and
low dorsal fold. Th ey resemble , in man y respect s , Cyr tospirife r ningbingensis ROBERTS fro m the
Fa me nnia n of the Bon ap art e G ulf Basin , north western Aus tra lia (ROBERTS 1971 ). Speci mens from
Debnik more often have a higher ve ntra l interareas and a usu all y narrower dorsal fo ld , as well as
covered delthyrium.

Th e specime ns fro m Palkowa G6ra qu ar ry illu st rated by G OR IC H ( 1903 , PI. 2 : 3-4) as Sp irifer
Murch isonian us VERNEU[L typu s most likel y represent the same spec ies . The complete she ll depi cted
by him (ibidem : PI. 2: 3) has a mu ch sho rter ca rdi na l margin than specimens co llected during thi s
study, but it is possible that GORICH'S she ll has incomplete ca rdi na l ex tremities .

Occurrence. - Th e spec ime ns occur in the southe rn part of the Debnik anticli ne in dark gray
limeston es from tren ch es Z .orb-5 and Z. pa l- I . In northern pa rt of the anticli ne, the species occ urs
loc all y in loose block s of light gray limestone found in the dirt road at the upper end of Zarn owczan y
0 61 ravine (locality PG ). All occurrences represent the Cava tisinurost rum longilingu is int erval
(Middle and/or Uppe r P crepida co nodo nt Zo ne) . Cyrtospirifer nin gbingensis ROBERTS occurs in the
Fa me nnia n of the Ningbing Limestone and the Butt on Bed s (Bo na pa rte Gulf Basin , northwestern
Austra lia) (ROBERTS 1971 ).

Cyrtospirifer sp.
(PI. 10: 3)

Material. - Th ree da maged she lls an d two ve ry frag me ntary va lves (one brachi al and one
pedi cle).

Remarks. - Thi s is a medium size d cy rtos pirife ro id with subpe ntagona l she ll o utline and high
co ncave interareas that is sharply dem arcated fro m the flanks. The she ll is orname nted with rather
coarse rib s : abo ut 16 on each flank and 10 to 12 in sulcus and fo ld.

Th e ge neral morphology of these spec ime ns slightly resembles Cyr tospirifer carinatus sp. n. which
occurs se veral meter s higher in the sec tio n. Cyr tospirijer sp. differs mainly by hav ing coarser she ll
orname ntatio n and a rath er low, non- carinate dorsal fo ld.

Occurrence. - The species is ve ry ra re ; it occurs in trenches Z .orb-1 2 and Z .pal- I and in loose
block s of light gray limeston e found at the upper end of Za rnowczany 0 61 ravi ne (loca lity PG). Th ese
occurre nces are in the Cavatisinurost rum longil inguis interval (Mi ddle and/or Upper P crepida
co nodo nt Zo ne) .

Ge nus Cvr tiopsis GRABAU, 192 3
Cvrt iopsis [amen niana (PAECKELMANN, 194 2)

(PI. 14: 4-6; Text- fig . 17)

1931-1 933. Cvrtiopsis murchisoniana ( DE K ONINCK) : A.W. GR td3A U: 430-434; PI. 45: 1- 5; Tex t-fig. 48B-F.

1942 . Spirifer tCyrt iopsis) davidsoni GRABi\l I, novo cm ., var. n. [amenniana: W. PAECK ELMANN: 174-[ 78; PI. 8: 5- 10;
Text-figs 80-86.
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Fig. 17.

Transverse serial section of Cvniopsis fam enniana (PAECKELMANN) (trench Z.orb -6) . Numbers refer to distance in mm
fro m ventra l apex .

Material. - Nine co mplete to nearly co mplete she lls and twent y fragm ent s of she lls and va lves .
Most of the spec imens ca me from trench Z.orb -6; several others were found in two nearby trenches,
Z.orb-7 and -8. Specim ens are typically exfolia ted .

Dime nsions (in mm) :

Cat. no.
Lvv Ldv W T wfo HArvv

ZPAL Bp XX III

40j \4 .7 \ 1.7 ( \6 .8 ) 9.8 7.0 3. \

40i 20.3 \4.3 \9.2 \5 .3 8.9 5.9

430a 22.7 \7.5 22.7 \8.6 \2.3 5. \

430c 22.7 \7.9 24.3 \6.4 ( \1 .4) 4.3

430b 26.0 \9.8 27. \ \9.6 \2.\ 5.4

Description. - Shell small to med ium sized for the ge nus (up to 26 mm in length), strongly
biconvex, pentagonal in outline, as wide as long and wides t at mid-l ength or at hinge ; cardi nal margin
stra ight and long, usually only slightly shorter than maximum she ll width, ears very sho rt or abse nt,
lateral margin slightly arc hed, anterio r margin inden ted , ante rior co mmiss ure unipl icate.

Pedicle valve very dee p with weakly convex to almos t flat flank s; sulcus begins at the beak and
is deep to very deep , "V't-shaped in cross-section, qu ite sharply separate d fro m flank s; short and
rounded tongue sometimes presen t. Interareas of medium-height , co ncave, apsacl ine to orthoc line;
beak erect; delthyrium narr ow, covered with thick , co nvex pseudodeltidium which is pierced apically
by foramen .

Brach ial valve almos t as deep as pedicle valve and trapezoid al in outline; fold low to very low,
round ed , separated fro m flank s by a pair of slightly deeper intercosta l grooves.

She ll ornamented wi th 19 to 25 simple costae on eac h flank, 6 to 7 cos tae per 5 mm at ante rior
marg in of large speci mens, and 9 to 13 bifurc at ing cos tae on sulcus and fold . Costae rounded , separated
by slightly narrower spaces. Micro-orn ament not preserved but traces suggesting radi al striae are seen
locally.
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Int erior of pedicle valve with lon g and di vergent dental plat es that reach nearly to mi d-valve.
Delthyri al plat e dis tinc t and th ick. Int erior of brachi al va lve wi th sto ut outer hinge plates and wide
cardina l p rocess (Tex t-fig . 17).

Remarks. - Th e specime ns fro m Debnik have a close affini ty to specime ns from the Upper
De von ian (Fame nnian) of Bel giu m that were described by GRABAU ( 193 1- 1933: 430-434; PI. 45:
1- 5) as Cyr tiopsis murchisoniana (VERNEUIL). A similar form from Germany was described by
PAECKELMANN ( 1942 : 174-1 78; PI. 8 : 5-10; Text -figs 80-86) as Sp irifer (Cyrtiopsis) davidsoni var.
[amenniana PAECKELMANN. The specimens descri be d here, as those fro m Bel gium and Germany, have
the sa me dimen sion s and shape of the she ll, a stro ng ve ntral sulc us and weak dorsal fo ld, a covered
delthyrium and simi lar shell orname ntation. It was demon st rat ed by SARTENAER ( 1965, 197 3: 2-3)
that Spirifer Murc hlsonian us VERNEUIL belon gs to the genus Uclitospirifer LYASHENKO, occurs only
in in the Lower Frasni an of Ru ssia and has nothing in co mmon wit h Lower Fa me nnian speci me ns
ofte n identified as tha t species. PAECKELMAN N ( 1942) erected the new variant Sp irifer (Cyrtiopsis)
davidson i var. [am enniana for the spec ime ns described by him from Germa ny and by G RABAU from
Bel gium . In thi s re po rt, PAECK ELMANN's va riant is regarded as a species level taxon.

GRABAU proposed the new " mutatio n" Cyrtiopsis murchisoniana mu t. ba rrauxensis (G RABAU
1931-1 933 : 434-435 ; PI. 45: 6-7; Text- fig. 48A, G) for larger speci me ns of Cyrtiopsis murchiso ­
niana (=Cyrtiopsis [am ennianai fro m the Famennian of Bel gium. Accordi ng to GRABAU (ibidem),
th is " muta tio n" di ffers by having a mo re transverse brach ial va lve , a be tte r defi ned fo ld, flatte r
ve ntra l interareas, shorter h inge margin , and obt use card ina l ex tremities . PAECKELMANN ( 1942:
178-1 79 ; PI. 8 : 11-1 2; Text - figs 87-89) described the sa me va ria nt amo ng specime ns fro m Germa ny .
Ho we ver, hi s Sp irifer (Cyrtiops is) davidsoni var. barrauxe nsis possesses a lon ger h inge ma rgi n an d
has ang ular cardinal extremities . Speci me ns externally identica l to ty pical Cyrtiopsis [a inen niana
(PAECKELMANN) occur, in both cases, among the ill us trated she lls (GRABA U 1933; PI. 45 : 6; PAE­
CKELMANN 1942; PI. 8: 12). T hese inco nsisten cies in descrip tio n make the underst an d ing of th e taxa
un der discu ssio n di ffi cult ; this problem co uld be so lved o n the basis of larger co llections from
Bel gium and Germa ny.

A si mi lar , a ltho ug h not identical. va riation in she ll sha pe ca n be observe d in the Pol ish spec ime ns .
Th e dominant form of she ll has strong ly co nvex va lves (P I. 14 : 4-5) altho ug h slig htly larger and flatter
she lls also occur (PI. 14 : 6) . Howe ver, it seems in the present collectio n that bo th forms re present the
sa me species, and they sho uld be treated as a intraspecific variatio n.

Occurrence. - Cyr tiopsis [amenniana is kn own fro m the Famennian of Bel gium and Germa ny .
It occurs at De bnik in dark gray lim eston es in tre nc hes Z .or b-6 to -8 on the eastern slope of Zbik
ravi ne, so uth of Debnik. These layers represent the Dmitria gibbosa interval (midd le part of the P.
crepida cono don t Zone) .

Ge nus Cyrtiorina COOPER et D UTRO, 1982
Cvrt iorina 'l depressa sp. n.

(P I. 14: 1- 3 ; PI. 15 : 6-7; Tex t-fig . 18)

1993. Cyrti orina sp. ; A. BALl NSK I: Fig . IA-O.

Holotype: ZPAL Bp XX Ill!l 23a. illu strated in PI. 15: 7 .

Type hor izon : Cyrtiorina '! depressa interva l, the conodont Upper P rhomboidea Zone.

Type locality: Debnik, trench ZS-2 .

Der iva tion of the name: depressa - to draw attenti on on the low fold in the brac hial valve .

Diagnosis. - She ll up to 33 mm lon g, wide r than lon g , th ick, ventr i-biconvex, wi th short hinge
margin and ro unde d cardina l ex tre mities ; ve ntra l interareas deeply concave, beak of ped icle va lve
inc urved ; dorsal fo ld weak, ve ntra l sulc us s lig ht ly bett er marked . Delthyrium o pe n except in upper
o ne-third to one -ha lf o f shell wh ere it is covered by delthyrial plate .

Material. - Five comple te she lls and 2 1 fragments of she lls and va lve s fro m tren ch es ZS- I and
ZS-2 ; one pedicle va lve fro m trench ZS -3 . In additio n, eight part iall y si licified frag me nts of she lls
and va lve s were etche d fro m lim eston e of tren ch ZS-I .
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Fig . 18.

Tra nsverse serial section of Cyrtiorina't depressa sp. n. (tre nch ZS -2) . Numbers refer to dis tance in mm from ventral
apex .

Dimen sions (in mm ):

Cat. no.
Lvv Luv W T wlo HArvv

ZPAL Bp XXIII

In e 27.0 22.0 (28.6) 22.3 12.3 6.7

l2Ju 28.0 21.8 32.0 23.0 15.4 5.2

123b 32.0 27.5 36.9 26.4 16.3 5.6

123a (holotypc) 33.0 27.0 38.4 31.0 19.5 5.0

Description. - Shell med ium sized for the ge nus, ventri -biconvex, pear-shape in outline , wide r
than long , wides t at one-ha lf to two-th irds of she ll length fro m umbo. Cardinal margin straight but
short, attai ning 64 to 75 % of the she ll width; lateral margin s rounded and co ntinue into rounded
cardina l ex tre mities; anterior margin straig ht to inde nted, anterio r co mmissure uniplicate .

Pedicle valve deep with massive umbonal region; beak incurve d to stro ngly incurved and so me­
times slight ly twis ted ; intera reas high but deeply co ncave; de lthyri um open except in upper one-third
to one -ha tI' of its height where it is closed by delt hyrial plate (PI. 15: 6). Sulcus begins at the beak
and is dist inct along all its length up to anterior margin but not very deep, separated fro m flanks by
rounded borders ; tongue short and rounded .

Brach ial valve slightly shallower than the pedi cle va lve, e lliptica l in outline wi th swo llen umbon al
part; fold low to very low, but clearly separated laterall y by deeper intercosta l grooves .

She ll orna mented wi th up to 26 simple cos tae on eac h flank (3 .5 to 4 cos tae per 5 mm at anterior
margin of adult she lls) ; cos tae low, slightly flattened and separated by spaces narrower than cos tae.
Costae on fold and sulcus bifurcating, up to 15 at anter ior margin, on some she lls cos tae are partiall y
oblitera ted. Micro-ornament ation not preserved except as very dense co nce ntr ic growth lines.

Interior of ped icle va lve with subpa ralle l de ntal plates and delthyrial plate (PI. 15: 6; Text-fig. 18).
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Remarks. - Th ese specime ns are qu esti on abl y attrib uted to the ge nus Cy rtiorina COOPER et
D UTRO on the basis of their external simi lari ty to the typ e spec ies Cyrtiorina kindlei (STAINBROOK)
fro m the Fa me nnian of New Mexico , USA (STAINBROOK 1947 ; COOPER and DUTRO 1982). Both forms
ha ve the sa me she ll shape , she ll orname ntatio n, character o f ve ntra l int erareas, and delthyri al plate.
Th e specime ns fro m Debnik, however, do not po ssess the pseudod eltidium whic h was regarde d by
COOPER and DUTRO (ibidem : Ill , mi stakenly nam ed as a " pse udospo ndy lium") as a diagn ost ic char­
acter of the ge nus .

The specime ns fro m Debnik are a lso simi lar to so me Fam ennian for ms described by S IDATCHENKO
(1962) from the Karat au regio n. The Poli sh species differs from Cyrtospirifer (Cy rtospirifer] com­
munis SIDATCHENKO (ibidem : 57-62; PI. 9: 1- 5; PI. 10: 3-4) only by its wide r she ll. In add ition, C
(C) a vis S IDATCHENKO (ibidem : 63-64; PI. 10: 1-2), has a s imilarly short hin ge margin , weak dor sal
fold and sa me character of she ll orname ntatio n. However, the spe cies from Debnik d iffe rs by it s deeper
she ll and lo wer , more concave ve ntra l interareas.

Cyrtiorina? depressa sp. n. also resembles Chorist ites glennfoxi CRICKMAY fro m the Palli ser
Form at ion , A lbe rta (CRICKMAY 1952: 607-608; PI. 77: 6- 12) in its sho rt hin ge margin, massiv e ve ntral
umbo, and rather we ak ve ntral sulcus . It di ffers, ho we ver, fro m the latt er by its mu ch larger and wider
she ll and by the abse nce o f pseudod eltidium whic h is we ll develop ed in C glennfoxi and in Cyrtiorina
kindlei.

The specime n of Spirifer Murchison ianus typu s (DE VERNEUIL) from Debnik that was illus trated
by G ORICH (1903, PI. 15: 3) is very simi lar to C? dep ressa sp . n. bu t has a less infla ted dor sal umbo
and sharply de marcated ve ntra l sulcus. As pointed out above, thi s specime n, as well other on es found
by G OR IC H at Zbik rav ine and Palk owa G6 ra qu arry (ibi dem : 144), belon g to Cyrtosp irifer cf.
ningbingensis ROBERTS rather. During the present study C? dep ressa sp. n. has been recovered only
in high er layers that crop o ut in tren ch es ZS- I to -3; these layer s we re not av ailable du rin g G ORICH 'S
study .

Occurrence. - Th e species was fo und on ly in tren ch es ZS- I to -3 located so uthwest of Debnik
and west o f Zbik ra vin e in lim eston es that belon g to Cy rtio rina ? depressa int erval (U ppe r P rhom­
boidea co nodont Zone) .

Genus Dtnit ria S IDATCHENKO, 1961
Dm itria angust irostris (G ORICH)

(PI. 15: 1- 2; Te xt-fig . 19)

1903. Sp irifer Murch isonianus VERNELJ IL var. angust irostri s G ORICH: 145-1 46: PI. I : 13- 34 : PI. 2 : 1- 2. 5.

Material. - Two complete and we ll preserved she lls and six frag me nts of she lls and va lves; all
specime ns ca me from loose bl ocks of lim eston es that co nta in a brach iop od fauna characteris tic of the
stra ta at Palkowa Gora (locality PG) .

Dime nsions (in mm ):

Cat. no . Lvv Ldv W T wfo HArvvZPAL Bp XXIII

432a 33. 6 2X.9 32. \ 23. \ 15.0 3 .5

432b 35.0 2X.X 34.0 25.8 \5.0 4 .7

Description. - Sh ell med ium-sized for the ge nus (up to 35 mm in len gth in the collection studied
in thi s re po rt), stro ng ly ve ntri-b ico nvex. oval in outline , slightly lon ger th an wide, w ides t at two-thirds
of the she ll len gth fro m the umbo; card ina l margin short and straig ht and reach es 61 to 65% of the
she ll width , ears very short; lateral margins ge nt ly arc hed , anterior margin straig ht, anterior commis­
sure uniplicate.

Pedicle va lve deeper than the brachial va lve, wi th infl ated posterior part and s lig ht ly concave at
ears; sulc us begin s at the beak where it is well defined and becomes wid e and sha llow an te riorly,
whe re it is still perceptibl e ; ton gu e devel op ed in large speci me ns but is sho rt and ro unde d. Int erareas
rath er low, almost flat , apsacline ; delthyrium c losed by pseudod elt idium. Beak sma ll but pointed.

Br ach ial va lve with fold barely per ceptibl e except at the front where it is bett er de fined .
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Fig. 19.
Transverse serial section of Dmitria angustirostris (GURICH) (A-B - locality PG). Numbers refe r to distance in mm

from ventral apex .

Shell orna me nted with abo ut 22 simple costae on each flank, 4 costae per 5 mm at the anterior
margi n of large specimens . Costae rounded in um bon al region and flatt en anteriorly, separated by
nar row interspaces; co stae in sulcus and fold are bifurcat ing and slightly finer . Micro- orn am ent is
dist inct and consists of fine radia l striae that cover the co stae as we ll as the interspaces ; there are 8
striae per mm . Th e striae are crossed by yet finer ( 18 per I mm ) gro wth lines whic h are bett er preser ved
on the bott om of the intercostal grooves .

Interior of pedicle valve with slightly di vergent to subparallel den tal plates. In the sectioned
speci mens (Txt-fig. 19), the delthyrium is closed by a plate located in the positi on of the delthyrial
plate ; th is plate, however, is convex and is seen as a pseudodeltidium externally (compare with PI.
15: 2); it seems that the plate is a fused structure co nsis ting of the delthyri al plate and the pseudodel­
tid ium . The suturing might have place becau se there was neither a functional pedicle in adult individ­
uals nor a forarnen in the apical part of the delthyrium. Posterior part of the valve very thickened
medi all y (Tex t-fig. 19).

Interior of the brach ial valv e not studied.

Remarks. - Several specimens in the co llec tio n possess a small hol e in the vicinity of the ventral
beak . Thi s charac teristic hole may de stroy the beak (PI. 15: 1- 2) or may be located subapically on its
ventral side . The hole may be co nfluent with the internal she ll cavi ty (see sec tio ns in Text- fig . 19A)
or may be clogged on the interior by shell substance. The func tion and or ig in of the hole is so mewhat
uncertain. Its positi on sugges ts that it acted as a ped icle opening , but good preservati on of a beak in
one spec ime n (PI. 15 : 2) makes this explanation ra ther impo ssible . Th e other ex planation is that it is
a bor ing made by an unkn own organism.

Dmitria angustirostris (GORIC H) is quite different fro m eo -occurr ing specimens of D. globosa
(GORICH). Th e dist incti on bet ween these species is disc ussed under the rema rks on D. globo sa.

Dmitria angustirostris is similar to the typ e species of the genus, D. romanovski (NALIVKIN) , fro m
the Fame nnian of Turkestan and the Karat au region (NALI VKIN 1930 : 197-1 98; PI. 9: 2-3, 6; SIDAT­
CHENKO 1962: 101-104; PI. 24 : 1- 3; Text-figs 20-2 1). Th e Polish form differ s mainly by havin g
straight hinge margin and almost flat ventral interareas.

Dmitria angus tirostris also rese mbles D. seminoi (VERNEUIL) fro m the Upper Devonian of Tu va,
Iran (VANDERCAMMEN 1967 : 4-14; PI. I : 1-11 ; PI. 2: 1-1 6 ; PI. 3: 1-7; Text-figs 3-6) and the
Famennian of Armen ia (ABRAMIAN 1957 : 78-8 1; PI. 10: 3; PI. 11 : 1-2; Text- figs 15-1 6) and Afghan-
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istan (BRIC E 1970 : 163- 167; PI. 8: 1-2; Tex t-fig . 38) . Dmitria semino i is a larger form with co ncave
ventra l interareas, bett er defined ventra l umbo, longer hinge margin, and finer she ll orna me ntation .

Occurrence. - GURICH ( 1903 : 145) described this spec ies from limeston es of Palkowa G6 ra. The
co llec tion of this study came from loose bloc ks of limestone (locality PG) whic h most prob ably ca me
fro m the now nonexistent sma ll qu arr y ear lier nam ed Palk owa G6ra (Cava tisi nurastrum longilingu is
interval; Midd le and/o r Upper P. crepida co nodo nt Zo ne) .

Dtnit ria gibbose sp. n.
(PI. 16 : 1-4; Text-fig. 20)

Holotype : ZPA L Bp XX III/4 35b . illustrated in PI. 16: 2.

Type hor izon : Dmitria glbbosa interval. the P. crepida co nodo nt Zone.

Type locality: Deb nik, trench Z.orb-6 in the eas tern slope of Zbik ravine.

Deri vatio n of the name: gibbose - to draw attent ion on the stro ng convex ity of both valves.

Diagnosis. - She ll sma ll for the gen us, very th ick , oval to subci rcular in o utline. with stro ng ly
co ncave ventra l interareas . Ventra l sulcus very shallow ; do rsa l fo ld indis tinc t and very low. Costae
simp le on flan ks; those in sulc us and fold with tendency to bifurcation . Lon g dent al plates ins ide
pedicle valve and de lthyrial plate presen t.

Material. - Nine co mp lete to nearly co mplete shells and 24 frag me nts of she lls and va lves . All
co llec tion co mes from the eas tern slope of Zbik ravi ne (tre nches Z .orb-6 to -8) .

Dime nsions (in mm) :

Cat. no.
Lvv Ldv W T wfo HArvv

ZPAL Bp XXI II

435a 18.5 15.3 17.5 14.5 63 1.6

4 1b 18.1 14.2 17.6 12.7 8.4 2.0

436a 24.2 20.0 22.6 ( 18.7) 9 .5 1.1

435c 28.5 2 1.0 23.7 23.0 12.8 1.1

435b (ho lotype) 29.0 l 22.7 26.7 21.3 12.0 4.4

Description. - She ll sma ll for the gen us (up to ca . 30 mm in len gth ), stro ng ly ventr i-biconvex,
oval to subcircular in outline , approximate ly as wide as long, wides t at one-ha lf to two-th irds of the
she ll len gth from um bo; cardina l margin nearl y straight, shorter than maximum width of the she ll;
short ears present ; an terior and lateral margins arched, an terior comm iss ure ge ntly unipli cate.

Ped icle va lve very dee p, so metimes nearl y two times as dee p as brach ial va lve, with massive and
swollen umbonal area (P I. 16: 1- 4); sulcus very sha llow, not c learly separated fro m flank s, and begin s
at the bea k where it is even bett er defined ; ton gue very sho rt and se mic irc ular. Interareas stro ng ly
co ncave; delthyrium ope n except in apica l reg ion where it is c lose d by we ll defi ned delthyriaI plate;
pseud odelt idium not observed. Bea k stro ng ly incurved .

Brachi al valve with very low fold that is sometimes barely visib le. and delin eated fro m eac h flan k
by a slightly dee per intercostal furrow.

Shell covered with rather fine cos tae , up to 30 simple ones on each va lve flank, 5.5 to 7 costae
per 5 mm at the anterior margin of large speci me ns. Costae low, anterior ly flatt ened or wide ly co nvex,
separated by narr ow interspaces. Costae in sulcus and fold bifurcating , usuall y finer than those on
flank s, although some times both types of co stae may occ ur (i .e. wide and narr ow): the ir tot al number
is 10 to 14 . Micro-orna mentation rare ly preserved ; radi al striae and len gth ened gra nules are visi b le
on one specime n.

Inter ior of pedi cle valve with lon g. slightly divergent dent al plates (Tex t-fig . 20) that reach nearl y
to midvalve. De lthyrial plate dis tinct and fair ly long; pse udode ltidi um not observed . M uscle area
deepl y impressed. Stro ng cardinal process insid e the brachia l va lve supported by shor t 'and thic k
median ridge.

Remarks. - The Polish species has all the features diagnos tic for the ge nus Dm itria (i.e . thick
bicon vex she ll, massive ventra l umb o, short ca rdi na l margin , very weak ve ntra l sulc us and dor sal fold .
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Fig. 20.
T ran sverse se ria l sec tion of Dmitria gibbosa sp. n. (trenc h Z.or b-R) . Numbe rs refer to di stan ce in m m from ve ntra l apex .

low costae separated by narrower interspaces). Th e species is distinguished , however, from almost all
othe r member s of the genus by a relatively smaller she ll that reaches not more than 30 mm in len gth
in the co llec tion. Spirife r (Cvrtosp irije r) dada NALl VKI N ( 193 7: 97; PI. 24 : 4-5) which was described
from the Sulcifer-Bed s of northea stern Ka zakhstan and lat er as signed by SIDATCHENKO ( 1962: 101)
to his ge nus Dmitria is onl y a littl e larger but differ s from spec ies at Debnik in many other respects.
Th ese include a long er hin ge line , sm aller ventral umbo, and less convex pedicle valve. SIMAKOV
( 1970: 86- 87 ) later transferred S. (C) dada to his new genus Omolonospirife r.

Dich ospirifer BRI CE is another genus that resemble the Poli sh specime ns . They are es pecia lly
s imi lar to the typ e species of that ge nus, Dichospirifer thvlakistoides BRICE from the Upper Famennian
and Etroeung tia n of Afghani stan (BRICE 1970: 194-198 ; PI. 5 : 10; PI. 12: 1-2 ; Text-fig. 47 ). Despite
the striking resemblance between these form s, thi s species of Dichospirifer differ in having bifurc ating
lateral co sta e and a short, rudimentary delthyri al plate.

Dmitria gibbosa sp . n. is a very charac teristic brachiopod spec ies in the limestones that crop out
on the eas tern slope of Zbik ravine in tren ch es Z .orb-6 to -8. Among the Famennian brachiop od faunas
from Debnik, it is the old est representative of the genus. Th e spec ies is replaced higher in the section
by two larger ones : D. globosa (GORICH) and D. angust irost ris (GORICH) which are revi sed in thi s
report.

Occurrence. - Dmitria gibbo sa sp . n. occurs in da rk -gray limestones in trenches Z.orb-6 to -8
on the eastern slope of Zbik ravine south of Debn ik. Th ese layers represent the Dmitria gibbosa
brachiopod inter val (middle part of the P. crepida conodont Zone) .
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Fig. 2 1.
Transverse seria l sec tion of Dmitria globosa (GORICH) (localit y PG ). Numbers refer to distance in mm from ventra l apex .

Dmit ria globosa (GO RICH . 1903)
(PI. 17: 1-5 ; Text-fig. 2 1)

1903. Spirifer Murchi sonianus Y ERNUIL va r. gIIJ!JIJJ(/ G ORICH: p, 144-145. PI. I : 10-1 2.

Material. - Nin e complete to nearly co mplete she lls and 62 fragmentary she lls and valves. Most
of the co llec tion ca me from loose blocks of lim eston es excavated from dirt road at the upp er end of
Za rnow czan y Dol rav ine (loca lity PG ). A few addi tiona l spec ime ns ca me from tren ch Z. pa l- I that
was excavated in the wes tern slope of Zbik rav ine so uth of Debnik .

Dim en sions (in mm ):

Cat. no.
Lvv Ldv W T wfo HArvv

ZPAL Bp XXIII

433a 29.4 25.1 30.X 19.X 10.9 8.9

57c 30.9 27.0 30.4 23.0 - 5.4

433b 32.6 27.7 35.X 25. 1 17.0 10.0

433c 36.X 32.4 35.0 30.7 19.3 8.9

433c 37.0 33.2 39.0 29.7 17.9 6 .0

433f (39'(l) 33.6 41.4 3 1.6 18.8 8.9

433d -12.3 36.7 -1-1 .7 3-1.6 19.5 10.7

Description. - She ll medium sized for the ge nus (reaches slightly more than 40 mm in length ).
strongly ventri-bico nvex, subci rcular in outline. slightly wide r than long. wid est at midlength: cardinal
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margin stra ig ht, reaches 83 to 85 % of the she ll width; ears very sho rt; lateral marg ins arc hed except
at ea rs whe re they beco me co ncave ; anterior margin arched to stra ight, anterior co mmiss ure unipli cate .

Pedicl e va lve deep, s lightly deeper than the brach ial va lve, with ra ther massive umb on al region;
sulcus begin s at the beak where it is bett er defined, sulcus anterio rly very sha llow and poorly de fined
or so me times bar ely perceptibl e ; to ng ue, if present , short flat and ro unded. Int erar eas co ncave and
ra ther high ; del th yriu m ope n in maj ority of speci me ns ; a few spec ime ns show delthyrium closed by
pseudod elt id ium (PI. 17: 5). Beak erect to incu rved .

Brach ial valve wit h very low and freq ue ntly poorl y defined fo ld whic h is better developed at the
uniplicate an terior co mmissure .

She ll covered wi th 34 to 40 simple costae on each fla nk, 4 to 5 costae in 5 m m at the anterior
margin of large specimens. Costae ro unde d in umbon al part , fla tten ed anteriorly, sepa rated by narrow
interspaces. Costae in sulcus and fo ld bi fu rcate and are usuall y slig htly fine r than those on flanks;
thei r tot al number is on average 20 . Micro -orn am ent co nsists of fine and de nse ly dis tributed granules ;
radial striae not observed .

Lon g, th ick and subparalle l dental plates are develop ed inside the pedicl e va lve (Text-fig . 21 ).
De lthyria l plat e presen t. A wide cardina l process and narrow hin ge plates are observed in the brachi al
va lve .

Remarks. - Thi s species is readi ly dist ingui shed from other species of the ge nus Dm itria by its
re lative ly high , moderat ely co ncave ventra l interareas and lon g hinge margin that is only s lightly
shorter than the maximum she ll w id th. Howe ver, severa l other morph ological fea tures of the species ,
such as a poorly defined fo ld and sulcus and the thi ckness of the she ll and its orname ntation, ag ree
with the diagn osis of the ge nus Dmitria .

Dmitria globosa s lig htly rese mb les Sp irifer (Cyrtospirifer) da da NALlVK IN (later transferre d to the
ge nus Dm itria and then to the ge nus Omo lonospi rifer and fina lly to the ge nus Tensiay from the
Fa men nia n of Ru ssia in its lon g hinge marg in, but the latter species has low, strongly co ncave ve ntral
interareas and thicker she ll costa tion . D. glo bosa differs fro m eo -occurr ing D. angustirostris (GORICH)
by its longer hinge margin , h igh er ve ntral interareas and d ist inctl y finer she ll costation.

Occurrence. - Dmitria globosa (G OR ICH) is know n only fro m the Debnik anticli ne where it
occurs in the ligh t-gray lim eston es at Palkowa Gora quarry . This outcrop no lon ger exists, but loose
block s of the limeston es ca n be found in a nearby d irt road at the upper en d of Zamowczany Dol
ravi ne (locality PG). The species occurs in the so uthern part o f the anticl ine in correla tive layer s fro m
trench Z .pa l- I . Both occ urre nces re present the Cavatisinurostrum longilingu is int erval (Mi dd le and/or
Upper P. crepida conodont Zone) .

Ge nus Sphaenosp ira COOPER, 1954
Sphaenospira't sp .

(PI. 15: 3-5; Tex t- fig . 22)

1918. Spirif er Vemeuili M URCHI SON var. tenticulum VER NEUIL; J . JAROSZ: 100-102; PI. 8: 2. 2a- c. 3. 3a- b. 4-7.

1918. Spirifer vem euili M URCHISON typus: ibidem: 98- 100: PI. 8: I. Ia-c.

Materi al. - Th ree da maged she lls an d 15 frag me nts of va lves from the Stromato poroid Rock; an
addi tio na l 2 1 fragments ca me from trenches B-1 and -3 . All of the co llection is very frag me ntary and
poorl y preserved ; the specime ns are usuall y crus he d and defo rmed and ve ry difficult to isolate fro m
surro unding roc k.

Description. - It is very difficult to provide an adequate description of the species because of the
very fragmenta ry and poorly preserved co llec tion. The largest of the spec ime ns reac hes len gth of about
27 mm (brac hia l va lve) and 32 mm (pedic le valve) . Pedicle va lve pyramid al wi th high to very high ,
weakly co ncave to co mp letely flat interareas orname nted with disti nct striae (4 to 6 per I mm) that are
perpendicul ar to the hinge marg in (PI. 15: 5) . In so me spec ime ns, the ve ntral interareas are not mu ch
shorter than the valve (PI. 15: 3) . Sulcus deep , sharp ly differen tiated fro m the flanks and begins at the
beak ; triangular tongue so metimes presen t. Brach ial va lve trapezo idal wi th rather high fold .

Interior o f the shell poorl y kn own , but a sec tio ned pedi cle va lve has lon g de nta l plat es and
a delthyri al p late that closes the ap ica l part of the del thyr ium (Tex t-fig . 22) . Th e delthyrial pla te
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Fig. 22.
Tr ansver se serial sec tion of inco rn pltete and partiall y silicified pedi cle va lve of Sphaenospira 'l sp. (trench 8-3). Numbers

refer to di stance in mm fro m ventra l apex .

reaches about 7.5 mm in len gth. Another pedi cle valve shows a delthyri al plate that reaches at lea st
9 mm in length. Stegidium not ob served.

Sh ell ornamented with strong rib s, usually 14 to 15 on each flank , and 8 to lOin sulcus and fold .

Remarks. - JAROSZ (19 18) was the fir st wh o de scribed and illustrated the brachi opod fauna from
the St romatoporoid Rock situated between Roki czan y D6/ and Zarnowczany D6/ ravines . He found
two characteris tic forms amo ng spiriferoids, namely Spirifer verneuili typ. and S. vemeulli var.
tenticulum . Earli er GORICH (1905) mentioned from the site only doubtful fragm ent s of Syringotliyris
cuspidata (MARTIN ) and Spirife r torna censis KON. Th e study o f the now co llected spec imens from
Stromatoporoid Rock suggests that , the mo st probably, both forms described by JAROSZ ( 19 18)
represent a sing le species with differently dev eloped ve ntral area .

Th e species is very interes ting because it occurs in pre sumabl y the highest part of the studied
Devonian section. Unfortunately , it is extre me ly di fficult to get any satisfacto ry collection thu s making
the detail ed study of the species impossible. Many exte rna l and internal features of the studied
specime ns, howev er, suggest some spirifero ids known from the Devoni an- Carboniferou s transition
beds of Europe and Ru ssia . One of them is Sp irifer julii DEHEE (=Sphae nospira jlllii ) known from the
Strunian of France (DEHEE 1929: 19-21 ; PI. 2: 1-8), Armeni a (ABRAMIAN 1957: 88- 91; PI. 13: 2-3;
Text-fi g . 17) and Ku znet sk Basin (SARYTC HEVA et al . 1963: 263- 265; PI. 43: 1-5 ; Text-figs 112-11 3) .
Th e specimens from Debnik have the same she ll orna me ntation and sha pe , deep ventra l sulcus, and
high ve ntral area . However, Sphae no sp ira julii ofte n attains a larger dimen sions than the form de­
scribed here . These specime ns also differ s from Cvrtospi rifer tarandrus NALlVKIN from the Famennian
of the Arctic Ru ssia (NALlV KIN 1960: 384-96385; PI. 88: 6-7) by larger she ll, wide r ve ntral area , and
delthyrium.

Some spec ime ns from Debnik are similar ex terna lly to Tenticospirifer tychtensis BESNOSOVA from
the lowermost Tournaisian of the Ku znetsk Ba sin (SARYTCHEVA 1963: 262; PI. 42: 4); the former differ
mainly by a deep er ventra l sulcus and usually have a much higher ventra l area .

Because the studied spec imens are very fragmentary and poorly preserved , as mentioned above,
they are tentatively referred to Sphaeno sp ira COOPER.



BRACH IOPODS AND CONODONTS OF THE FA MENN IA N 77

Occurrence. - The spec ies occurs sporadically in light-gray detritic limestones, often with
strornatoporoids, that crop out on the western slope of Racl awka va lley betw een Rokiczany 0 61 and
Zarnowczany 0 61 ravines (=S tro matopor oid Rock ) and in trenches B-1 and B-3 tSpha eno spira'l sp.
interval ).

Family Brachythyrididae FRED ERICKS, 1919
Genus Eobrachythvris BRlc E, 1970

Eobrachythvris palkowae (GORIC H, 1903 )
(PI. 18:1-12; Text -figs 23-24)

1903. Spirifer Palkowae n. sp.: G. GORICH: 143-144, PI. I : Sa-c.

Material. - Fort y complete to nearl y complete shells and 300 frag me ntary shells and valves.
Mo st of the speci me ns ca me from loose block s of lim eston es that were exca vated along the dirt road
at the upper end of Zarnowczany 061 ravine . Additional specimens cam e from trench Z.pal-I on the
western slope of Zbik rav ine . A few specime ns were found on the eastern slope of the ravin e in
trenches Z .orb-5 , -6 , -8 and -12 . Partial silifica tion has taken plac e in the specime ns from trenches
Z.pal-I and Z.orb-5 ; man y of these spec ime ns we re etched in ace tic acid and show well pre served
internal details of both valv es.

Dimensions (in mm):

Cat. no.
Lvv Ldv W T wfo HArvv

ZPAL Bp XXIII

444a 1.54 1.41 1.54 0.77 0.77 0.12

444 11 2.62 2.50 3.0 1 1.73 1.09 0.64

437a 9.8 8.3 ( 13.0) 6.9 4.9 1.28

43711 10.0 8.8 11.3 7.6 7.6 1.2

438 12.5 9.3 12.9 11.3 7.2 2.3

44311 13.2 10.8 14.4 9.2 6 .3 1.8

439 14.6 11.8 14.3 12.6 6 .8 2.4

441 15.3 12.0 15.7 11.3 7.6 3.0

443a 16.0 11.8 14.4 11.4 7.0 2.0

Description. - Shell med ium- sized for the genus, ventri-biconvex to strongly biconvex, subpen­
tagonal to heart-like in outline, usuall y slightly wider than long but there are also more elonga ted
specimens ; widest at midl ength : cardinal margin straight and reaches 77 to 88 % of the shell width ;
ears poorly defined ; lateral margin s arched, anterior margin angularly indent ed , anterior commissure
uniplicate.

Pedicle valve deep , slightly deeper than the brachi al val ve; sulcus starts at the beak, deep to very
deep , "V"-shaped, and sharply separated from later al areas o f the valv e. lnt erarea s rather low, trian­
gular, sometimes almos t linear, weakly co ncave, orthocline ; delthyrium narrow and almos t co mpletely
co vered by convex, thi ck pseud odeltidium - there is onl y a narrow slot between the dorsal end of
the pseudodeltidium and dor sal umb o (PI. 18: 20). Beak ere ct to incurved.

Brachial val ve regularly con vex except at cardinal ex tremities where it becomes slightly con cave;
fold very low, but clearly separated from flank s by usually deeper intercos ta l grooves.

Shell covered with 12 to 16 simple, rounded, and thick costae on each flank tha t are separated by
narrower interspaces; cos tae in fold and sulcus bifurcating and interc alated , weaker than tho se on
flank s, occ asion all y obso lescent, cos tae variable in number but usually up to 8. Micro-ornamentation
co nsisting of very fine and den se conce ntric lines (24 to 26 per I mm ) and fine radial str iae (14 to 16
per I mm) . Costae covered with den sely di stributed minute granules or microspines (PI. 18: 9) .

The shell interi or was studied in sectioned specimens (Text-fig. 23) as well as in silicified and
etched spec imens (PI. 18: 7-8, 10-11 ). Slightly div ergent dent al plates are present insid e the pedicle
valve. They are up to 5.5 mm lon g in adult specime ns and reach 37 % of the she ll length . A pai r of
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Transverse serial sec tion of Eohrachythyris palkowae (GURICH) (localit y PG ). Number s refer to distance in mm from
vent ral apex .

muscle sca rs that are deeply entrenched at their post erior ends are located between the dental plates
one third of their length from the umbo (PI. 18: 8, 11 ).

Interior of brachi al val ve with strong hin ge plates forming an ang le o f 87" to 100° and striated
cardina l process (PI. 18: 10; Text- fig. 23). Spiralia di rected postero-Iaterally and slig htly ventrally (PI.
18: 7, 12).

Growth. - Th e smallest spec ime n in the co llec tion reach es onl y 1.54 mm in length, but it has
very well developed pseudodeltidium, which is stro ng ly co nvex at this stage of growth.

Ju venil e she lls have di stin ctly different relati ve convex ity of the val ves by compari son with adult
specime ns . The brachi al va lve in the sma lles t shell s is proportionally flatt er and reaches only 17 to
32% of the total she ll thickness (Text- fig . 24). Sh ell s larger than 10 mm in length ha ve brachi al valves
that are much more con vex and with a distin ct tend ency to nea rly equa l-bicovexity (36 to 50% of the
she ll thickn ess).

Remarks. - Thi s small spiri fero id is a very charac teristic form for the bed s that previou sly
cropped out at Palk owa Gora quarr y. Its genera l appearance is qu ite strange and thi s cau sed GORICH
(1903: 143) to compare it both to Cyrtosp irifer min or and to cyrtinids . Eob rachyt liyris palkowae is
characteri zed by a thick, coarse ly costate shell up to 17 mm in len gth , low ventra l interareas, shor t
hinge margin , co nvex pseudodeltidium, and very deep "V''-sha ped sulcus which, in co mbinatio n with
low dorsal fold , ca uses a characte ris tic indentation of the anterio r she ll margin .

Eobracliythyris palkowae is ex terna lly very similar to E. proovalis BRICE (1970 : 183-1 86, PI. 13:
1-3; Text-fig. 43) from the Upper Fam enni an of Afghani stan . Both spec ies have similar she ll shape,
orna me ntation and dimensions, low ventra l interareas, and sho rt hin ge margin . The species from
Debnik differs mainly by having a very well deve loped pseud odelt idium whi ch is rath er weak, as in
E. proovalis, as well as in lacking a medi an groove on the top of dorsal fold.

The species fro m Debnik is also similar in some externa l features to Brachvthyris bisbeensis
STAINBROOK from the Percha Forma tion of Arizo na, USA (STA INB ROOK 1947: 32 1-322, PI. 47: 23,
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Fig . 24 .

Scatter diagram of width ve rsus length (A) , thi ckness index of she ll (T/L) versus len gth (B) and thi ckn es s index of bra­
chial val ve (tdv/T) ver sus len gth o f she ll in Eobrachythvris palkowae (GORICH).

29-30). Although the Ari zona species differs by its smalle r size, higher fold, and sh allower gently
concave sulcus am ong oth er features, it is pos sible that it belongs to Eobrachythyris BRICE, Thi s
assignment is bol stered by its dental plates (COOPER and DUTRO 1982: 122 ).

Occurrence. - Eobracliythvris palkowae is a characteristic fossil of the limestone from Palkowa
Gora quarry. As noted above , the quarry no longer exists, but blocks o f limestones that mo st probably
came from there can be st ill found in the field road at upper end of Zarnowczany Dol ravine (locality
PG) . Mo st of the collection of thi s report came from thi s locality, To the South of Debnik, E. palkowae
occurs in the western slope of Zbik ravine in trench Z,pal-I as well as in the eastern slope of the
ravine in trenches Z ,orb-S, -6, -8 and -12, All occurrences represent the Cavatisinurost rum longilin guis
interv al (the P crepida conodont Zone) ,
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Conodonta PAND ER, 1856
The collection of the Fam ennian platform conodonts studied in thi s report were extracted from

lim estons usin g acetic , or less frequently, formic acid. Nearly 2,000 platform element s were obtained,
which represent 49 species and subs pec ies . Th eir frequency di stribution is shown in Table 2 (see pag e
19), and all of them are figured in plates 19 to 22 in order to provid e complete biostratigraphic
documentation . Two species o f Polygnathus are de scribed ; on e of them is proposed as new.

Genus Polygn athus HINDE, 1879
Polygn athus rarus sp. n.

Holotype: ZPAL C VIII/232; illustrated in PI. 20: 15.

Type horizon : the stro matoporo id limestone represe nting a diffi cult to preci se interval between P. rlunnboidea to
"Lo wer P. expanse Zo nes .

Type locality: Debnik, localit y ZS-7 situated to the southwest of the village .

Der ivation of the name: rant s - to stress a very low frequ ency of the species in the studied strata .

Diagnosis. - A species of Polygnathus with subrectangular platform strongly ornamented by
nod es which are arrange d in longitudinal rows. Carina nodose, at the posterior tip denti cualte, fre­
qu ently bent and twi sted, projects behind the plate .

Material. - see Tabl e 2.
Description. - Th e plat form of P rant s sp. n. is rel atively broad , subrectang ular in outline,

tapered posteriorly. Adcarinal troughs are de ep anteriorly, become shallo w at mid length and extending
into the po sterior platform. Ornament is ch aracteri zed by lon gitudinal row s of isolated stro ng nodes.
At lea st one lon gitudinal row of nod es occurs on each side, but commonly one more short row or at
lea st a single node occurs on ex pa nde d laterall y part s of the platform; so me times a lobe-like lateral
extens ion of the platform is formed (PI. 20: 15, 17).

Moderately high blade consists of 3 to 4 denticles. Carina is well marked and consist s of fu sed
denticles, which at posterior tip , however , becoming isolated and mu ch higher. Th e po steri or tip of
the carina extends posteriorly well beyond the plate and is bent laterally; in many spec imens the
denticles forming a tip of the carina are additionally twi sted (PI. 20 ; 15, 19). In low er view the pit is
located one-thi rd of the platform len gth ant eriorly (PI. 20: 12).

Remarks. - Pol ygnathus rarus sp. n. differs evid ently from majority of species of the genus. It
demonstrates, however, some morphological similarity to the two Famennian species, namely Polyg­
nathus novosp . B DREEsEN from the Th eu x Basin , Belgium (DREESEN 1987 ) and Polygnathus sp. novo
A ARISTOY from the Russian Platform (ARlSTOY at al. 1983 : 82 , pl. 2: 4). The de scribed species differs
from P novosp. B by having larger, more rectangular platform, stronge r orna menta tion and po sterior
free tip of the carina which is composed from isolated denticles . P raru s is very close in a gen eral
appearance to P. sp. nov oA ARISTOY. The Poli sh spec ies differs in detai Is of platform ornamentation
and a po steriorly loc ated basal pit.

Occurrence. - P raru s is a ve ry ra re spec ies in the stro matoporo id lim estone from locality ZS-7
situated to the southwes t of Debnik .

Polvgnathus sp. A
(PI. 22 : 3, 16-17)

Remarks. - The species is characterised by long platform with stright, parallel margins to the
carina in its one-half to two-third of the anterior pa rt. Th e po sterior part of the platform is triangular
and sha rply ende d . Carina is high , flanked by rather shallow adcarinal troughs. Upper surface of the
platform ornamented by dist inct ridges, more or less perpendicular to carina , in gerontic specime ns
de sintegrated to tub ercles and short rid ge s (PI. 22 : 17). The spec ies is cl osest morphologically to P
pennatulus ULRICH and BAssLER but differs in ha vin g di stinctly parallel margins of the ant erior part
of the platform.

Occurrence. - The spec ies occurs in medium-bedded biopelmicrites in trenches Z-orb-l to -2 ,
ZW-I and ZS-6 (Cvrtospirifer carinatus interval; Upper P crepida to Low er P. rhomboidea conodont
Zones) .



BRACHIOPODS AND CONODONTS OF THE FAMENNIAN

REFERENCES

81

ABRAMIAN, M.S. (Aop aM }III , M.C.) 1957. Bpaxuono nu ncpxucdi aucncxux I1 :n pCII CKIIX OTJ10 )KC II III1 101'0-3alla /\1I011
Apvcruur . 113/laTCJlbCTBOAH ApM}! IICKO I1 CCP. Epesan. 1-142.

ARISTOV, V.A. (ApIlCTO B, B.A.) 1988. )]CBO IICK lIC KO110/10 1I1'bl Lleu rpam .u o ro /\CBOIICKoro 1I 0J1 }! (PYCCKa}!
nnardio pxia). - TpYObl Feonoeuuecxoeo Hu cmumyma A H CCCP 432 , 1-11 9.

ARISTOV, Y.A., GAGI YEV, M.H., and KONONOVA, L.l. (Aplt CTOB, B.A., Faru cn, M.X. It KOHoHoBa, JU 1.) 1983. <D1t­
.novroprpor-enca It crparu rparpu uccxoc 31la4CI1IICpona Mashko via gen. novo(Conodontophorid a) . - U 3 Be CmU 51

AH CCCP, cep. eean . 2, 72-83.
BALlNSKI , A. 1977. Biernatella - a new Dcvonian double-spired brach iopod. - Acta Pala eontologia Polon ica 22, 2,

175-1 86.
BALlNSKI , A. 1979. Brachiopods and conodonts from the Frasnian of the Debnik anticline, southern Poland. - Palaeon­

tol ogia Poloni ca 39, 1- 95.
BALlNSKI, A. 1982. A new cardiarinid brachiopod (Rhynchonellacea). - Ne ucs Jahrbuch f ar Geologic und Paliiont o ­

logic. Monatsheft e 3, 129-1 36.
BALlNSKt , A. 1985 . Shell color pattern in an Upper Devonian rhynchonellid brachiopod. - Acta Palaeontolo gica

Poloni ca 30, 3--4, 241- 244.
BALlNSKI , A. 1988. Shell morphology and structure in Lin gulipora Girty. - Acta Pala eont ologica Poloni ca 33, 2,

123-1 33.
BALlNSKI , A. 1993. A recovery from sublethal damage to the shell of a Devonian spiriferoid brachiopod-Ibid. 38, 111-118.
BASSETT, M.G. and BRYANT, C. 1993. The micromorphic rhynchonelloidean brachiopod Lambdarina from the type

Dinantian, - Journ al of Paleont ology 67, 4, 518-527.
BESNOSSOVA, G.A. (6 C311 0coBa, L A.) 1963. OTP}! /I Spirifcrida./n: T.r. Capuuc na, A.H. COKOJ1 bCKa}! , r .A. 6C3110coBa

I1 C .B. MaKCIt \IOBa . Bp axao non u It nanc o r-c or -padin s xa prio a a KY3I1 eIIKos"1 KOTJI OBllll bl. - TpycJbl
Iluneo nmonoeuuecxoeo Hncmumymu AH CCCP 95, 259-3 11.

BIERNAT, G. 1972. The brachiopods from the Kadzielnia limestone (Frasnian) of the Holy Cross Mts. - Acta Geo log ica
Poloni ca 21, I, 137-1 63.

BOGOYAVLENSKAYA, O.Y. (6 01'0}J IlJ1 CHcKa}J , O.B.) 1982. Crpoxiar 11 11 cPal'hl 1I03/\IIC I'O /ICBOlla - pauucro KapooHa. ­
Fla.ncoum ono euuecxuu )f(YPllaJl I, 33-38.

BRICE, D. 1970. Etude palcontologique et stratigraphique du Devonien de I' Afghanistan. Contribution a la connaissance
des brachiopodes et des polypiers rugueux. - No tes et Mem oire s sur le Moven-Orient 11, 1-364.

BRICE. D. 1988. Brach iopodes du Devonien de Ferques (Boulonnais - France). In: D. Brice (cd.) Le Devonien de
Ferques. Bas-Boulonnai s (N. France). - Biostratigraphie du Pal eozoique 7, 323-395.

BRUNTON, C.H.C. and CHAMPION, C. 1974. A Lower Carboniferous brachiopod fauna from the Manifold Valley,
Staffordshire. - Pala eont ology 14, 4, 811- 840.

CONI L, R., LYs, M., and PAPROTH, E. 1964. Localites et coupes types pour l' etude du Tournai sien inferieur. - M emoi res

Aca demic Royal Belgique. Classe des Sc iences 4, 2me serie, 15, 4, 1-87.
COOPER , G.A. 1956. New Pennsylvanian brachiopods. - Journ al 4 Paleont ology 30, 3, 321- 530.
COOPER , G.A. and DUTRO, J.T . 1982. Devonian brachiopods of New Mexico. - Bull etin s of Ame rican Paleont ology

82 and 83, 3 15, 1- 215.
COWIE, J .W., ZIEGLER, W.. and REMANE, J. 1989. Stratigraphic Commission Accelerates Progress, 1984 to 1989. ­

Episodes 12, 2, 79- 83.
CRICKMA Y, C.H. 1952. Discrimination of late Upper Devonian. - Journal of Pal eont ology 26, 4, 585-609.
DEHEE, R. 1929. Descripti on de la Faune d' Etrocungt. Faune du passage du Devonien au Carbonifere. - Memoires de

la Societe Geologiqu e de Fran ce, n. ser. , 5 11, 1-62.
DREESEN. R.. PAPROTH. E., and THOREZ, J. 1988. Events documented in Famennian sediments (Ardenne-Rcnish Massif,

Upper Dcvonian , NW Europe). In: NJ. McMill an, A.F. Embry, and DJ . Glass (eds) Devonian of the World . ­
Canadian Society oiPetroleum Geologists, Memoirs 14, l/: Sedim entation , 295-308.

DREESEN, R. and THOREZ, J. 1980. Sedimentary environments, conodont biofacies and paleoecology of the Belgian
Famennian (Upper Devonian) - An approach. - Annales Societe Geologiqu e Belgique 103, 97- 110.

FRECH, F. 1891. Ueber das Devon del' Ostalpen , 11. - Zeit schrift del' Deut schen Geologi sch en Gesellschaft 43, 672-687.
GIRTY, G.H. 1900. Devonian fossils from southwestern Colorado. The Fauna of the Ouray Limestone . - U.S. Geologi ­

cal Survey, 20th AI///. Rep. 2, 31-36.
GOSSELET,1. 1877. Note sur le Famennien. Quelques documents pour l'etude des schistes de Famenne. - AnI/ales de

la Societe Geologique du Nord 4, 303- 320.
GOSSELET,1. 1879. Note (2c) sur le Famennien . Nouveaux documents pour l' etude du Famenni en: tranchees de chemin

de fer entre Feron et Semeries. Schistes de Sains. - Annates de la Soc iete Geo log ique du No rd 6, 389-399.
GOSSELET, J. 1880. Esqui sse geologiquc du Nord de la France et des contrees voisincs. 1er fasc., Terrains primaires.

1-1 67. Lille.



82 ANDRZEJ BALINSKI

GOSSELET, J. 1887. Note sur quclques Rhynchonelles du terrain Devonique super ior. - Allll a!es de la Societe Geo­
logi qu e du No rd 14, 188- 221.

GRABAU, A.W. 1931-1 933. Devonian Brachiopoda of China, pt. I. Devonian Brachiopoda from Yunn an and other
Districts in South China. - Pala eontologia S inica, se r B 3, 1-545.

GRANT, R. E. 1988. The Family Ca rdiari nidae (Late Paleozoic rhynchonellid Brachiopoda) . - Senckenbergiana lethaea
69 , 1/2, 121-1 35.

RATSYANOVA, R.T (Fpaus uona, P.T.) 1974. " ll.lyxepr e.n. tu " pauucro II cpc.urcro ncnoua ua 10l'C 3a1 lai\Holl C1I611 p lI:
CllC1'C\la1'1l4CCKall II p" llai\JlC)KHOC1'h, ')JlC\1CII1'hl ')KO,l or llll, cr parnrparhuuccxoc 311a4C IllIC. Cpeaa I1 )K1I3 11h B
rCOJIO l'lllJCCKOM IIPOII IJIO \1 . n aJleOll1'OJIOrlllJ eCKHC nporincsn«. 77-87. 113il. "HaYKa".

GREINER, H. 1973. Upper Dcvonian Cyrtosp irife r and re lated gencra of the Canadian west and a provisioned comparison
with those from the Appalachians. - Paleogeog raphv, Palaeoclimatology, Palaeoecologv 13, 2, 129-141 .

GRUNT. T.A . (Fpytrr, T.A.) 1986. CIIC1'C\la opax uo nc n orpsna Arup nnnna. - TpYOb/ Teo .70?U'IeCKO?O Hncmumyma

A I-I CCCP 215,1-200.
GORICH, G. 1903. Das Devon von Debnik bei Krakau. - Bc itriige rur Paliionto logie und w ill Geolog ic Osterrei ch­

Ung arns und des Orients IS , 127- 164.
GORICH, G. 1904 . Einc Strorna topo ride aus dern Kohlcnk alkc Ga liziens. - Beit riige zur Pal iion tologie und WIl! Geo ­

logie Oste rreich-Unga rns und des Orients 17, 1-5.
HALAS, S., BALlNSKI, A.. GRUSZCZYNSKI, M.. HOFFMAN, A.. MALKOWSKI , K.. and NARKIEWICZ, M. 1992 . Stable Isotope

Record at the Frasnian/Famennian Bound ary in Sout hern Poland. - Ne ues Ja hrbu ch fiir Geologic und Paliionto­
logi c. Monatsheft e 1992 , 3, 129- 138.

JAROSZ, J. 1918. Studicn uber das Krakaucr Devon. 1.- Te il, Das obe re Famcnnicn in der Urngcbung von Debni k. ­
Bullet in Internat ion al de l 'Academ ie des Sciences, Se rie B, 85- 130 ( 1919).

JAROSZ, 1. 1926. Obec ny stan bad ari nad stra tygra fia dewonu i do lnego karbonu w okreg u krakowskim. - ROCZ/lik

Polski ego Towarzvstwa Geologiczncgo 3, I 15-1 90.
JOHNSON, J.G. 1990. Lower and Middle Dcvo nian brachiopod-dom inated communities of Neva da, and their position in

a biofacics- provincc - rcalm mode l. With a sect ion on revision of Middle Devonian co nodo nt zones, by Klapper ,
G., and John son , 1.G. - Jo urna l (!l Palcon tology 64, 6, 902-94 1.

JOHNSON, 1.G.. RESO, A.. and STEPHENS, M. 1969. Late Upper Devonian brachiopods from the West Range Limestone
of Nevada . - Jou rnal o] Pal eon tolog v 43, 6, 1351-1 368.

JOHNSON, J.G.. KLAPPER, G.. and SANDBERG, c.A. 1986. Late Devonian custatic cycles aro und marg in of Old Red
continent, Ill: MJ .M. Bless and M. Strcc l (eds) Late Dcvonian even ts around the Old Red continent. -s-Anna les
Societe Geo log ique Bclgique 109, I, Spec . vol. "Aachcn 1986", 141-1 47.

JOHNSON, J.G. and SANDB ERG, c.A. 1989. Dcvon ian cus tatic even ts in the Western United States and their biostrati­
graphic responses . Ill: NJ. McMill an , A.F. Embry, and DJ . Glass (cds) Devo nian of the World . - Canadian

Society of Petroleum Geo log ists, Memoi rs 14, 3, 171-1 79.
KALlS, J. 1969. Wstepna stratygrafia seri i go rnodeworiskiej z nicktor ych wierccri zachodniej czesci nieck i lubelskiej . ­

Acla Geolog ica Polonica 19, 4, 805-821.
LAZAREV, S.S. (Jl asap c n, c.c.) 1986. Produ ctacc a C3a\IKO\I 116e 3 3a\IKa: ')1l0JIIOII IIOII Hblli cpcuo xic» B KOH I\C iICBOlla.

- 17aJ/eollmOJlO?U'IeCKUU »cypuun I , 6 1-69.
LAzAREv, S .S . (Jl asapcn, C .C.) 1989. CIIC1'C\la /\ CIlOIICKIIX 6pax llo llo il 1I0i\01'p5li\a Strop ha losiid ina . ­

17aJleOllnlOJlO?U'I eCKUU »cypua:« 2, 27-39.
LITVI NOVITCH , N.V., AKS ENOVA,G.G.. and MARTY NOVA, M.V. (JIII1'Ill IHOBI14, 11.13. Axccnona, r.r. 11 Mapruuoua, M.B.)

1975. Epaxuono nu . Ill: <DayHa nnrpau u-uuax O1'JlOiKCllllli /\eBOIJa 11 xapooua ueurpa. u.uoro Ka3axc1'alla.­
Mamepuanu n o ,'eOJICh 'UU ueump u.u.uo co Kasaxcm aua 18, 5(}- 142.

LYASHENKo, A.1. (JIIlIII CII KO, AJ1.) 1959. ATJIaC 6pax l1O lIo/1 I1 crparn rpadm u ncsoua Pyccxon nJJa1'cjJop\1hl.­
r OC1'oII1'exII3Aa1', 1-45 1.

LYASHENKO, A.1. (Jlsn nc nxo, A.I1.) 1973. Bpaxuononu I1 crparurpadi us 11l1)KllecjJpallcKlIx O1'JIO)Kell 11 11 10iKIIOl'O
T nxiaua 11 Bon ro- Ypant. c xo ri IlC{p1'CI'a301l0C IIOli IIpOBl11l IIllll. - TpYObl B ceCOI0 3/1O,'O. H ayun o-Hcc.ne­
ooeame.m.cxoeo Feono eopuseeaounoco Hedimsntuoeo Hucmumyma 134 , 1-1 29.

LAPTAS, A. 1982. Sedymentacja utworow wcglanowyc h dewonu srodkowcgo rejonu Debni ka. - Studia Geologica
Polonica 75,59-100.

MARTYNOVA, M.V. (Mapruuona, M.B.) 196 1. Crpar urparh uu I1 ripaxuononu cjJa\1eHCKOI'O s pyca sanan aott lJaC1'lI
UCII1'pam ,HOI'O Kaaaxcraua . Mar c pu a.nu no I'CO.'IlJl'lIl1 ncnrpan t.uoro Kasaxcr a na , 1'. 2. 113i\a1'Cm ,C1'Bo
MOCKoBcKoro Focynapcrncuuoro Yuuncpcu'rcra. 1-149.

MATYJ A, H. 1972. Biostratygratia dewonu gornego z profilu wiercen ia Chojnice 2 (Pomorze Zachod nie) . - Acta

Geo !ogica Polonica 22, 4, 735-750.
MATYJA, H. 1974. Stratygrafia dewonu gorncgo profi lu wicrccnia Mink owice I (basen lubelski). - Aaa Geologica

Polon i ca 24, 4, 663-694.
MATYJA, H. 1975. Biost ratyg rafia famenu z profilu wicrcc nia Chojnice 4 (Po rnorze Zac hodnic) . - Acla Geolog ica

Polon ica 25. I. 142-1 52.



BRACHIOPODS AND CONODONTS OF THE FAMENNIAN 83

MATYJA, H. 1976. Biostratigraphy of the Devoni an-Carbon iferou s passage beds from some selected profiles of NW
Poland . - Ac ta Geologica Polonica 26, 4, 489- 539.

MATYJ A, H. 1987. Co nodont biofacies in the Famennian Stage of Pomerania, northw estern Poland . Ill : R.L. Austin (ed.)
Conodonts: Investigative Techniques and Applicat ions. Brit ish Micropalaeontological Society Series. 363-38 1.

MATYJA, H. 1988. Famennian facics of Pomerania, northwestern Poland , and the paleogeography of Northern Europe.
Ill : Devonian of the World . Proceedin gs of the Seco nd International Symposium on the Devonian Syste m, Ca lgary,
Canada. 637-647.

MATYJ A, H. 1993. Upper Devonian of Western Pomerania. - Acta Geologica Polon ica 43 , 1-2, 27- 94 .
MATYJA, H. and NARKI EWICZ, M. 1992. Conodont biofacies success ion near the FrasnianlFamennian bound ary: Some

Polish examples. - Courier Fors ch ung institut Senckenbe rg 154 , 125- 147.
MATYJA, H., and ZBIKOWSKA, B. 1974. Stratygrafia dewonu g6rnego profilu wiercenia Minkowice 1 (base n lubelski).

- Ac ta Geo log ica Poloni ca 24, 4, 663-694.
MCGHEE, G.R. 1989. The Frasnian- Famennian extinction eve nt. 111 : S.K. Donovan (ed.) Mass Extinctions. Processes

and Evidence. 133-151.
McK ELLAR, R.G. 1970. The Devonian produ ctoid brachiopod faunas of Queensland . - Geo log ical Survey of Queen­

sland, Pala eont oligical Pap ers 342 , 1--40.
McL AREN, DJ. 1954. Upper Devonian rhynchonellid zones in the Canadian Rocky Mountains. Ralph Leslie Rutherford

Memorial Volum e. Western Canada Basin. - American Association (Il Petroleum Geologists, 159-1 81.
McL AREN, DJ ., NORR IS, A.W., and McGREGOR D.e. 1962. Illustrations of C:'lnadia n fossils. Devonian of Western

Canada. Invertebra tes. - Geo log ical SUITey o] Canada , Paper 62-4, 1- 33.
MERRIAM, e.W. 1940. Devonian stratigraphy and paleontology of the Robert s Mount ains region , Nevada. - Geological

Soc iety of Ame rica . Special Pap er 25, I-I 14.
MUIR-WOOD, H.M. and COOPER, G.A. 1960 Morph ology, classification and life habits of the Productoid ea (Brachiopo­

da). - Geo log ical Soc iety ofAmerica, M emoir 81 , 1--447.
NALlVKI N, D.V. (H anuaxuu , n.B.) 1930. Bpaxu ononu ncpx nero 11cpcn ucro ncnoua Typ xccraua. - TpYObl FeOJIO?U­

uecxoeo Kouumema , 1l0BWl cepust 180 , 1-176.
NALlVK IN, D.V. (Ham IBKII II, n .B.) 1934. Onncanu c cPayllbl. In: D. Mapxoncxu ii 11 n. B. Haml flK IIII. 33/10HCKlle 11

Enc uxuc c.~OII. - TpYObl Fna euoeo Feonoeo-Tuopo-Feooesuuecxo eo YnpaBJleHU51 313, 1-38.
NALlVKI N, D.V. (HamIBKIIII , n .B.) 1937. Bpaxnononu ncpxuero 11 cpcn ucro ncnona 11 IIIDKHero Kap60Ha ceBepO- BOCT.

Ka3UXCTaHa. - Tpyitt« ~HUrpU 99 ,1-198.
NALlVKI N, D.V. (HamIBKII II, n .B.) 1947. neBollcKlle OTnO)l(eHI151 CCCP . 0P UXI1 0IlO,fl bl; Ar.nac PYKO BO,fl5l1l\I1XcPOPM

IICKOIlaeMblX cPaYII CCCP , 3, neBOHC Ka51 CIIC1'e).la. 1-245. f OCreOJIlI3/\a1', Mocxne-Jl ciu u u-pan .
NALlVK IN, D.V. (HaJlllBKIIII, n. B.) 1960. HOBble BII/tbl /\eBOHCKI1X arpnnnn 11 cnupn die pnn APK1'IIKII. In: HOBbl e flll /!bl

n pcn nux pa cr e unii I1 6e3 1103BOII0 4HblX CCCP. 4 acTh nep nas . 380-386. Bcccoio auu ti HaY4110-11ccn e­
nonarc.n.cx ui; feO,101'l14 eCKII II 1111 C1'I11'y1', 4. I, 1930.

NARKI EWICZ, M. 1985. Badania deworisk iego sze lfu wcglanowe go poludniowej Polski . - Przcglqd Geolog iczny 5,
253-258.

NARKI EWICZ, M. 1988. Turnin g points in sedimentary development in the Late Devonian in southern Poland. 111: NJ.
McMillan, A.F. Embry, and DJ . Glass (eds) Devonian of the World. - Canad ian So ciety o] Petroleum Geologists.
Memoir 14, 2, 619- 635.

NARKIEWICZ, M. and HOFFMAN, A. 1989. The FrasnianlFamennian transition : the sequence of eve nts in southern Poland
and its implicat ions. - Acta Geo logica Poloni ca 39, 1--4, 13- 28.

NARKI EWICZ, M. and RACKI , G. 1984. Stratygrafia dewonu antyklin y Debnik a, - Kwartalnik Geo log iczny 28, 3/4,
5 13-546.

NARKI EWICZ, M. and RACKI, G. 1985. Elementy paleogeografii pc znodcworiskiej w rejonie przybrzeznym szelfu
poludni owej Polski. - Przeg lqd Geo togi cznv 5, 271- 274 .

NARKIEWICZ, M. and RACKI, G. 1987. Korelacja i rozw6j sedymentaej i g6rnego dewonu miedzy Debniki em a Zawier­
ciem. - Kwartaln ik Geo logiczny 31,213, 341-356.

NAZER, R. 1983. Lambdar ina (Rhynchonellacea) from the Upper Visean of Queensland . - Jou rnal and Proceedings,
Royal Soc iety of New So uth Wales 116 , 119-1 21.

NOWINSKI , A. 1976 . Tabulata and Chaetetida from the Devoni an and Carboniferous of southern Poland . - Palaeont o­
logia Poloni ca 35, 1-1 25 .

PAECKELMANN, W. 1942. Beitrage zur Kenntni s devonischer Spiri feren . - Abhandlungen der Reichstelle fi ir Bodenfor­
schung, N.F. 197 , 1-1 88.

PAPROTH, E., DREESEN, R., and THOREZ, 1. 1986. Famennian paleogeography and event stratigraphy of northw estern
Europe. - Annates de la Societe Geologique de Belgique 109 , 175-1 86.

QIANG 1. 1989. On the Frasnian-Famennian Mass Extinction Event in South China. - Courier Forschung institut
Senckenbe rg 117 , 275- 301.

RACKI, G. and BALlNSKI, A. 1981. Environmental interpretat ion of the atrypid shell beds from the Middle to Upper
Devonian boundry of the Holly Cross Mts and Cracow Upland. - Acta Geo log ica Poloni ca 31 , 3--4, 177- 211 .

RIGAUX, E. 1908. Le Devonien de Ferques et ses Brachiopodes. Boul ogne-sur-M er. 1-33.



84 AND RZEJ BALlNSK I

ROBERTS, J . 1971. Dcv onian and Carbo nife ro us brachio pods fro m the Bo naparte G ulf Bas in, northweste rn Austra lia . ­
Bureau of M ineral Resources, Geo logy w ill Geophysics, Bull etin 122, 1- 2 , 1- 31 9 .

ROEMER, F. 1863. Die Alte rsbestimmung des sc hwa rzcn Marmors vo n Dcmb nik im Gebi e te von Kr akau. - Zeit schrift
der Dtschen Geo logischen Gescllschaft IS , 708- 7 12.

ROZMAN, H.S. (Posuuu , X.C. ) 1960. C 'rparnrpadiuu I1 Opaxn o nonu rpaxrcuc xoro spyca My rouacap 11 CMe)f(f1bIX
paiiouoa. - TpY()bt r eoJIO,'U'IeCA:o,'o Hucmumym a A H CCCP 50, 1-1 96.

RZIIONSNITSKAYA, M.A. 1988. Biost ra tigraphic sc heme o f the Devonian of the Ru ss ian Platform . Ill: Dev onian o f the

World , Il l. Palcon tology, Palcoccology and Biostrati grap hy. Pro ceedi ngs of th e Seco nd Inte rnational Symp os ium
o n the Devoni an Syste m, Ca lgary , Canada . 69 1- 70 I.

SAMSONOWICZ, J . 1950-1 95 1. Dewon W oi yni a (T he Dcvonian in Volhyni a, Summary) . - Acta Geologica Polonica 1.
4 , 401 - 51 9.

SANDBERG, C A. 1976 . Conodo nt biofac ics of Late Dc vonian Polygnathus styriacus Zone in we stern United State s . In:
C R. Barnes (cd .) C ono do nt Palcoccology . - Geolog ical As soc iation of Canada , Spec. Paper IS , 171 -1 86.

SANDBERG, C. A. and DREESEN, R. 1984. Late Dcvo nian icri odon tid biofaeie s model and a lterna te sha llo w- wa ter
co no do nt zo na tion. Ill: D.L. C lark (ed .) Cono do nt biofac ies and provinciali sm . - Geological Society ofAme rica,
Spec. Paper 196, 143-1 78.

SANDBERG, CA., POOLE, F.G .. and JOIINSON, J .G . 1988. Uppe r Devonian o f w estern Unite d States. In: NJ . MeM ill an ,
A.F. Embry, a nd DJ . G lass (cds ) Dcvon ian of T he Worl d . - Canadian Society o[ Petroleum Geologi sts, Mem. 14,
I , 183- 220 .

SANDBERG, C A. and Z IEGLER, W . 1979. Taxo no my and biofac ies of im po rtant co no do nts of Late Devonian styriac us­
Zone , United Sta tes and Germany . - Geologica et Palaeontologica 13 , 173- 21 2.

SANDB ERG, C A.. Z IEGLER, W ., and BULTYNCK, P. 1989 . New Sta nda rd Conodo nt Zone s and Early Ancyrodclla
Phy logeny ac ross Middle- Upper Devonian Bo unda ry . - Courier Forschung inst itut Senckenberg l Hl , 195- 230.

SANDBERG, C A.. Z IEGLER, W .. DREESEN, R.. and BUTLER, J.L. 1988. Late Frasnian mass extinc tion; co nodont event

strat igra phy . g loba l cha nges, and poss ible ca uses. Ill: W . Zicglcr (c d .) 1st Senckenb erg co nfe re nce and 5t h Euro pean
Cono do nt Sym posium (EC O S V), Contributio n I . - Co urier Fo rschunginstitut Sencke nberg 102, 26 3- 307.

SARTENAER, P. 1956. Deux zo nes foss iliferes nou vcll cs du Famcnnicn Infe ricu r. - Bulletin l 'lnstitut royal des Sci ences
Naturelles de Belgique 32 , 56 , 1- 36.

SARTENAER, P. 1957 . De li rnmp ortancc stra tig raphique de s Rh yn ch on ell es Fam cnni cnncs situee s sous la Zone it
Camarotoechia omalius i (G ossc lct , 1.. 1877). Dcuxiem e note: Le gro upe de la Cama rotoe ch ia triae qualis . ­
Bull et in l 'Inst itut roy al des Scie nces Nail/relies de Belgiq uc 33 , 20 , 1- 32.

SARTENAER, P. 1965a . Signifi cati on et importance du ge nre Cyrt iopsis dans les dep ot s fame nniens in fe rieu rs , Quat riernc
note . Po s it ion sys tematique e t stra tig raphique du lcctotoypc de l' espece Spirifer Mu rch isoni anu s de Verneui l, E..

184 5 . - Bull et in de la Societe Beige Geo logic. de Paleontologic et d 'Hydrologie 73 , 3, 1- 26.
SARTENAER, P. 1965b. Trois no uv eaux ge nres de brachi opode rhyn chon ell ides du Famcnnien. - Bulletin l' lnstitut royal

des Sciences Nature lles de Belgiqu c 41. 3, 1- 12.
SARTENAER, P. 1966a. Ripidiorhvnchus, nou veau genre de Brachiopodc Rh ynchon cllide du Fra sn icn. - Bullet in 1'111 ­

stitut roya l des Sc iences Nail/ relies de Belgique 42 , 30 , 1- 15.
SARTENAER, P. 1966b . Frasnian Rhy nchonell ida fro m the O zb ak- Kuh and Tab as reg ion s (East Iran ). - Geolo gica l

Surv ey of Iran, Report No. 6 , 25-53.
SARTENAER, P. 1967 . De la presence du ge nre Eva ncscirostrutn Sartcnaer, P.. 1965 dan s le Famennian Infe rieur dEuropc

Occidentalc , - Bulle tin l 'lnstitut roval des Scie nces Nail/relies de Belgiqu e 43 , 4 1, 1-1 5 .
SARTENAER, P. 1969 . Late Up per Dcvoni an (Famcnni an) rhyn ch onellid brachiopod s fro m weste rn C anada . - Geologi ­

cal Survey o] Canada, Bulletin 169, 1- 269.
SARTENAER, P. 1970. No uveaux Genres Rh yn ch one llides (Brac hiop od es) d u Paleozorquc, - Bulletinl'Inst itut roya l des

Sc iences Naturellcs de Belgique 46 , 32, 1- 32.
SARTENAER, P. 1972. De l' importance stratigra phiq ue des rhync honcllidcs Famcnniens situes au-de ssus de la zo ne it

Ptyclunnalctocchia du monti (Gossc let, 1.. 1877 ). Prem iere note : Ca vatisinurostrum n. gen. - Bulletin l 'Insti tut
royal des Sciences Nail/relies de Belgiqu e 48 , 2, 1- 22.

SARTENAER, P. 1973. Refl exions it propos de la limit e entre lcs etagcs Frasnien et Fa me nnien fixec dep ui s pres d ' un

siec le dans la "Tranchee de Sen ze illes" . - Bullet in l 'ln stitut roya l des Sciences Naturelles de Belgique 49 , 4 , 1-11 .
SARTENAER, P. 1979. Parvu lalta ro strum , genre Rh ynchonellide (Br achiopode) nouveau du Frasnien de l 'A ust ra lie de

lOuest. - Bullet in l 'lnstitut roval des Sciences Nail/relies de Belgique 51 , 16 , 1--4.
SARTENAER, P. 1982 . The presen ce and significa nce of Spirifer bisi nus. S. tnalaisi. S. sup radisjunctus. and S. semino i

in early Frasnian bed s of weste rn Europe . Ill: P. Sartena er (cd .) Pa pe rs on th e Frasnian-G ive tian boundary . ­

Geolog ical Survey of Belgiu m, 122 -1 56 . Brus se ls.
SARTENAER, P. 1984. Deu x genres Rh yn ch on elli des nou vcau x de la f in du Frasnien . - Bulletin l 'In stitut royal des

Sciences Nail/relies de Belgique 55, 8, 1-1 6 .
SARTENAER, P. 1985 . T he stratig raphic sig nif ica nce of rhy nc ho ne llid ge nera at the Fras nian-Famennian Boun dary . ­

Courier Forschunginstitut Senck cnberg 75 , 3 19-330.



BRACHIOPODS AND CONODONTS OF TH E FAME NNIAN 85

SARTENAER, P. 1989. Deu x genres rh ynchon eIlides nou veau x dagc frasn ien moyen e t superieur, resultant du bri sement
de Ca lv ina ria STAINBROOK, 1945. - Bulletin l 'lnstitut roya l des Scien ces Nature lles de Belgiq ue, Scien ce de la
Terre 59, 61-77.

SARTENAER, P. and PLODOWSKI, W. 1975 . Importance stra tigraphique et repartition geog raphique du ge nre rhyn chonel­
lide Araratella n.ge n. du Famennien supericur. - Bulleti n l 'Institut royal des Sc iences Na turelles de Belgique 51 ,
8, 1- 34.

SARYTCHEVA, T.G . and SOKOLSKAYA, A.N. (Capux cna, T.r. [I COKOJlbCKa5l, A.H.) 1952. Onpene.mrr em, naJle03 0 ticKI1X
6paxl1 ono/1 TIO/1 ~IOCK Oflll oii KOTJIOflIlHhI. - Tpyou naRHm oRo 2ulfCCK0 20 Hucmumvma AH CCCP 38, 1-307.

SCHLAGER, W . 1981 . The paradox of drowned reefs and carb onate platforms. - Geological Soc iety qfAm erica, Bulletin
92 , 197- 211.

SIDATCHENKO, AI. (C I1 ,1(a4 eIlKO, Al1.) 1962. Cnnp ndi epnnu Hcrparurparpus cj:JaMcHCKI1XOTJlO)f(CHHlI u CIITpaJlbHO rO
H 10 rO-flOCTOl1 Horo Kap ar ay . -l13 /1aTc.~CTno AKa/1 cMHI1 Ha yx CCCP. 1-152. MOCKfla.

SIEDLECKI , S . 1954. Utwory pale ozoi czne ok ol ic Krakowa (zagadnieni a stratyg rafii i tektoniki ). - Biuletyn lnst ytutu
Geologiczncgo 73 , 1-415 .

SIMAKOY, K.M . (C I1 ~ta K O n , K.M .) 1970 . C eve ricrno Cyrlos p iri fc r idac H . cl G . Tc r mic r, 194 9. In: Kap 6 0H
OMO.~OH CKoro 11 ioro- sananuoii 4a CTlI KO.%I ~I CKO ro ~laC Cll non . - Tpyitu Hucmumymu r COR0 2UU U r CO{jJU3UKU
AH CCCP, CU6UPCKO C omoenenue 60, 8 1- 90.

SOWERBY, 1. de C. 1840. In: A . Sedwick and R.1. Mu rch ison . On the di stributi on and classifica tion of the older pal eo zoi c
deposit s of the North of German y and Be lgium and thei r comparison with for mati on of the so me age in the British
Isles. Organic remains engraved and descr ibed by 1. de Sowerb y . - Transacti on sof the Geological Society , London,
2 ser. 5 , 3, pI. 52-58.

STAINBROOK, M .A . 1947. Brach iop od a of the Percha Sh ale of New Mexico an d Ari zona. - Journal of Paleontology
21 ,4,297- 32 8.

VANDERCAMMEN, A . 1959. Essai detude statis tique des Cyrtospirifer du Frasni en de la Belgique. - Memoires de
l 'In stitut royal des Sc iences naturell es de Belgique 145 , 1-175 .

VANDERCAMMEN, A 1967. Les Spirifcrida de la co llec t ion Ho mmaire de Hell. - Memoires de l 'ln st itut royal des
Sciences naturelles de Belgique 43 , 17, 1- 20 .

VEEVERS, 1.1.1959. Devonian Brachiopods from the Fitzroy Basin, W estern Au stralia. - Bureau ofMineral Resources,
Geology and Geophysi cs, Bulletin 45 , 1- 220.

VENYUKOV, P.N . (Bcruoxoa, TI.H .) 1886. cDay Ha /1C BO IICKO ti CIlCTCMbl ccncpo-aana n noii POCO Il1 . - C1l6. 1-707.
W ENDT, 1. and BELKA, Z. 1991. Age and dep ositionaI environment of Uppe r Devonian (Earl y Frasnian to Earl y

Famenn ian ) black sha les and lim eston es (Ke llwasser Facies) in the Eas tern Anti-Atlas , Morocco. - Facies 25 ,
51 - 90 .

WHIDBORNE, G .F. 189 7. A mon ograph of the Devoni an faun a of the south of En gland. Vol . Ill. Th e Marwood and Pilton
bed s of North Devon and Somerset. - Palaeontographical Society (Mo nographs) 51 , 113-1 78 .

ZAJi\CZKOWSKI, W . 196 8. Th e Lower Carbo nifero us seque nce in the ea stern part of the Upper Sil esian Coal Basin . Guide
to Excursion No C43. Pol and. Geol ogy of the Upper S iles ia n Coal Basin . In: Intern ati on al Geologic al Con gress,
23 Sess., Pragu e 1968. 27-40 . W ydawnictwa Ge olog icz ne, Wars zawa .

ZHEIBA, S. ()Kcti 6a , C.) 1980. Cnu pu dicpunu cj:J a~lcH cKlIX OTJlO)f(CIUII1 10)f(HOti TIpI16aJITI1 KI1 . - llayuttue Tpy iJbl
BblCWUX Ylf c611blX Saeeoen u ii Jlu moecxou CCP, ZCOR02UJI I , 50-66.

ZIEGLER, W . and SANDBERG, C.A. 1990 . Th e Late Devonian standard conodont zonation . - Courier Forschunginstitut
Senck enberg 121,1 -11 5.

ZAKOWA, H. 1965 . No wa faun a g6 rnego dewonu okolic Krakowa. - Kwartalnik Geologiczny 9, 3,527-549.



INDEX OF GENERIC AND SPECIFIC NAMES

A
Agramatia 34
Alternogn athu s'l

sp. . 19*. PI. 21. PI. 22
Ana trypa

altico la 24
Ancyrodella 22.23*.24
Ancyrognathus

sinelamina 19*. PI. 2 1
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[crqucnsis JJ
matvricus JJ
popovi JJ
sp 11. 17*. IX. 27 . •n . PI. I

Evancsci rostrum 49 . 50
alblini 50
glah ravcn trum 50
.1'l'l' l'I'SOI/ ; 10. 17*. IX. 27 . 49. 50 . PI. 6
cl'. srvcrsoni 50

F
Flahcllisi nurostrum

gucrichi n
Flowcria J2

pa rva JJ

G
Gostrodctocchia 52
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latcralatiro strum
athubasccusc 22

Lcioproductus 35
puupcrculus 27. J5
d. paup crculus 11. 17 *. I lL 35. PI. 2

Lciorhynchus -17
~~ I J . ~

laevi s var. lcntiformis -IX
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transjormis ,. , , ., . , , , , . , . , . 19* . 20. PI. 22
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klappcri JX. 19*. PI. 20
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1II ; lIIl/ lI 1II;lI/ l/lI , . , IX. 19*. PI. 19
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rhomhoidca , , . , . , 19 *. 20. PI. 19
subpcrlohuta , . , . , . , . , . , . , . , . , . , . , . . 19*. PI. 19
tcnuipunctata ,.,., . , . . 19*. PI. 20
term ini , , . , . , . , . , . , . , . , . . IX. 19*. PI. 19
triangularis D. 15. 16. 19 *. 26. PI. 20
triang ularis dark; , . . ,.,., . 19 *

Purap ugnax , ., . , ., ., .-17
hrccci c . , , , . , . , .-17

Parvula ltarostrum
vccvcrsi . , . , . , , . , .-17

Pclck vsgna thus
;I/ ~ ' I;~/{//us 19 *. 20 . 2X. PI. 19
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l'h vsctorhvncha 45
biloba 45

Plicati jcra 36
fallax 39. 40
pru clonga 36
semisbugcnsis 36
simp licior va r. nigcru eformis 36

Plionoptvchrrhvnchus
Cr llCO\ ';CII S;S 22

l' olvgn athcll a'
sp 19*. PI. 22

P II/ygll ll/ /IIIS 19*. 22. 23*. 26. 28. SO
angustidiscus 13. 15. 16. 19*. 26. PI. 21
bouckerti 18. 19*. 27. PI. 21
brrvilaminus 13. 15. 16. 19*. 26. PI. 21
CII II/ JlI/ l ll i s COI II II/ Ull i s 18. 19*. PI. 20
dclcn itor 16. 18. 19*. PI. 21
'lIT. cxpcrplcxus 19*. PI. 21
[luccidus 19*. PI. 22
glabcr glabcr . . . . . . . . . . . . . . . . 18. 19*. 20. PI. 22
lauriformis 18. 19*. PI. 21
cl'. Iongiposticus 19*. 20. PI. 22
II lIdIlCII S/ lI /US II lId IlCII S/lI /U.I' 19*. 27. PI. 21
rtI l'11S sp. n 19*. SO. PI. 20
scnucostatus 18.1 9*. 20. 27. PI. 21
sp. A 19*. PI. 22
sp. novoA SO
sp. novoB 80
squalidus 16. 19*. PI. 20
s : u l c :l'lI'ski i 19*. 20. PI. 22
volhynicus 16. 18. 19*. PI. 20
t ncpolcnsis 19*. 20. PI. 22

Polvloph odont a 23*
CII II / 7u l' lI s 18. 19*. 27. PI. 22

Prtl l'\\ 'lIl1g l'IIC }( 'OIIC/W

cl'. spcciosa . . . . . . . . . . . . . . . . . . . . . . . . . .. 13. 17*. 25
Produ ctcllu

hcrminac 15. 34. 35. 39
Produ ctus

pruclongu« 38. 39
suprafamcnnirnsis 7

Prod uctus 1.4 \'( lI/ i ll )

p rael ongus 38. 39
Productus IProdu ctclla t

pra clongus 18. 38. 39
Productus I Produ ctclla't t

sp 7

Pscudopentugonia
inj cnsis 58

Ptvchomalctocchia .41. 43
sp 10. 16. 17* .41. 4 1*. PI. 4
tura nica 43

PUg llllX

hiloha 45

R
Rh I'llchonclla

' lICUlI/ i ll ll / lI .43. 45
go nthic ri 43
let icns is .40
1I1I/1I/ius i 43

Rhynchoncllucean gen. et sp. indet 7. 17*. 20.53. PI. 5
Rhvtialosia 33

' p l' / i ll i 34
sp 16. 17*. 18. 33. PI. 2

Ripidiorhvn chus 43

s
Schizophoria 3 1

shubarica 16. 17*. 18.27. 3 1. PI. 1
sp 7. 17*. 18. •'1. PI. I

Schuchert ella 32
Scn tosi a 39

profunda 8. 16. 17*. 26. 39. 40. PI. 3. PI. 5
sp 7. 17*.20.28. 40. PI. 5

Solcnopora 10
.\;Ih~wwspirtl 75. 76

julii 76
SphaenospiI'll '!

sp 7. 13. 17*. 20. 28. 75. 76*. PI. 15
Spi natrypu IS.)

scm ilukiana 22
sp 22

Sp inatrypinu IS.)
sp 22

Spinocarnifcra 38
Spirifcr

A rch iaci 18
Archiaci var. hise llata 8. 6 1. 62
A rchiaci var. Orh eliana 18. 63
Brodi 6 1
disjun ctus var, animascnsis 60
j ulii 76
Murchisonianus 65. 66. 68. 70
Murchisonianus var, ang ustirostirs 70
Murch isonianus var, globosa 74
Orhclianu s 65
Palk owac 77
/1II'IIlICl'IISi .\' 76
Verneuili 16. 18. 60. 75. 76
verncuil! var, /I'II/icu/IJIII 16. 60. 75. 76

Spirifer tCvrtopsis )
da vidsoni var. barrauxensis 68
davidsoni va r. [amcnniana 66. 68

Spirifcr ICvrt ospirifcr t
Brodi 6 1
dada 73. 75

Spirigera
rcticulatu 58
rect iculatu var, cu rinu ta 58

Spirorhis I 1
Strcptorhvnchus

mat vricus 33
Stro matoporcllu

cracovicnsis 7
Stropha los ia

productoidcs .40
Strophalosiu I Productcll a ;

productoidcs .40
Syringothvris

cuspidata 76

T

Tcnsia 75
Tcnticospirifcr 60

cyrt inajormis 24
tycht cn sis 76

Tenu isinurost nun .47

u
Uchtospirifcr 68
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BALl NSKI : BR ACHIO PODS AND CONODONT BIOSTRAT IG RA PHY

OF T HE FAMENN IAN FROM T HE DBBNIK ANTICLINE. SOUTHE RN PO LAND

PL ATE I

Schizopho ria sh ubarica M ARTYNO VA, 1961 . .. . . . ...... ... .. .. 1

Fig . I. Nea rly complete shell in a dorsal. b ventra l. c lateral , cl posterior and c anter io r view s: Bp XX III/:l64. tren ch
Z.or b-X. Dmi tria gibbosu inte rva l, x 1.5 .

Eosch ucherte lla sp. . . . . . . . . . . . . . . . . . . .32

Figs 2-4. Three shel ls in a dor sal. b ventra l and c later al view s: Bp XX II1/3 66a. 122d. :l66b. trench Z.orb-7. Dm itria
gibbosa inter val (Figs 2. 4 ). trench ZS - Ia. Cyrtiorina " dcp ressa interva l (Fig . :I). x 1.5.

Fig . 5 . Inter ior of the ped icle valve : Bp XX IlI/ 122e . localit y and hori zon as in Fig . 3. x 1.5.
Fig . 7. Interior of the brachial valv e : Bp XX IlI/l 22f. localit y and hori zo n as in Fig.:I. x 1.5.

Fig . X. Deta iled view of the ventra l interarcas and co nvex pseudod elt idium: Bp XX IlI/l22h . loca lity a nd horizo n as

in Fig . 3. x 2.5 .

Schi i ophoria sp. . .32

Fig . 6. Interior of the incom plet e brachi al va lve: Bp XX III/:l65a. tren ch Z.pa l- I. Cavatisinurostrum lon gil ingu is

inter val. x 4 .

Lingulipora sp. . 31

Fig . 9. Internal vie w of the incomplete ped icle va lve : Bp XX III/36 X. trench Z.orb-12 . Cavatisinurostrum longilingu is
interval. x :15.

Barroisella campbe lli COO PER, 1942 . . . . . . . . . .30

Fig . 10 . Interi or of the brachial va lve : Bp XX II1/369. locality and hor izon as in Fig . 9 . x :10.
Figs 14 . 16. Interior of two ped icle va lves : Bp XX IIl1370- 37 I. Pal kowa Gora (PG) (F ig . 14 ) and tren ch Z .pa l- I

(F ig . 16 ), Cavatisinu rost rum lon gilin gu is inter val. x 20 and x 30 .

Dona losia sp. . 33

Figs 11-1 2. Ve ntral views of I wo incomplete spec ime ns: Bp XX 11 1/372a-b. tren ch Z.orb-7. Dmitria gibbo sa inte rva l.
x 1.5.

Fig . 13. Poster io r pa rt of the brachial va lve in interna l view : Bp XX IIII372 e. local ity and hor izon as in Fig . 11. x 1.5
Fig . 17. Fragm entary preserved she ll with part iall y rem oved ped ic le va lve sho wing interior of brac hia l va lve : Bp

XX III/372d. loca lity a nd horizon as in Fig . 11. x 1.5.

Dignom ia sp. . 31

Fig . 15 . Interior of a sing le incomplete va lve : Bp XX VIII/447. tren ch Z .o rb-2 . Cynospirifer carinatus inter val. x 25 .
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Rlivtialosia sp . . 33

Fig . I. She ll in a dorsal and h ve ntra l views : Bp XX lI II373 a. trench Z .pa l-1. Cavatis inurosi rum lon gi linguis inte rval.

x 1.5 ,

Fig, 2 . J uven ile spec ime n in ve ntra l view: Bp XX III/ 373 h. local ity and hor izon as in Fig . I. x 1.5.

Fig . 3 . Interi or of the brachia l va lve in Cl ge ne ra l and b enla rge d view s: Bp XX 11I/373e. local ity and hori zon as in Fig.

I. x 1.5 and x 4 .

Leioprodu ctu s cf. pauperculus COOPER et D UTRO, 1982 . 35

Fig . 4 . Si licificd spec ime n in Cl dorsa l and h ven tra l views : Bp XX IIII374. trenc h ZS - I. Cvrtiorina" deprcssa inte rval.

x 1.5 .

Figs 5- 7. T hree spec ime ns in a dorsal. h la te ra l and c posteri or views : Bp XXlI1I1 19g. 126. 12ge . trenc h ZS -I (F igs

5 . 7) and tre nch ZS -2 (Fig . 6 ). Cvrtio rina't deprcssa interval. x 1.5 .

Nig erinoplica sp. . 35

Fig s R. 10 , Tw o specime ns in Cl do rsa l. h lateral and c po ste rio r views: Bp XX 1I1I37X. 70e . tren ch Z,bis-4. Cvrtospirifer
brodi interv al (fig .X) and Z .te nt-3 . Cvrtosp irijer wcsg en sis in ter val (F ig , 10 ). x Lfi .

Mesoplica cf. praelonga (SOW ERBY, 1840 ) 38

Fig s 9. 11. Two incomplete spec ime ns in Cl ventra l. h la te ral and c posterior view s: Bp XX 1I1I129d. g. tre nc h ZS - Ia.

Cvrtiorinu'l depressa interval. x 1.5 .

Mesoplica sp . . 39

Fig. 12. Exte rna l v iew of parti ally exfol iat ed pedicle va lve in Cl ventral. b la te ral and c posterior views: Bp XX IIII375 .

tre nch ZS-2. Cyrt iorina" depressa interval. x 1.5 .
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Sentosia profunda M c K ELLAR, 1970 39

Figs 1- 2. Two shells in a dor sa l. h ventra l. c lateral and d posterior views: Bp XX 1II/379. X2a. tre nch Z.tent-3 (Fig.
I ) and Z.tent-2 (F ig. 2) . Cvrtosp irifer wesgensis interv al. x 1.5 .

Fig. 3. Part iall y exfo liated ped ic le va lve in a ventral. h lateral and c posterior vie ws: Bp XXIII/X2h. localit y and
horizon as in Fig. 2. x 1.5.

Mesoplica costata sp. n. . . . . .35

Figs 4-5 . Two shells in a dorsal. b ventr al. c lateral and d posteri or vie ws: Bp XX IlI/ I IO (ho lotypc), I06b. trench
Z.or b-2 (Fig. 4 ) and Z.orb- I (Fig . 5 ). Cyrtospi rifcr carina/lis inter val. x 1.5.

Fig s 6-7 . Two pecd icle va lves in a ventra l, b la teral and c posteri o r views: Bp XXII1I120e . a. loca lity and hor izo n as
in Fig. 4 . x 1.5.

Fig. X. Poster ior view of the weathered she ll show ing mu scle sca rs: Bp XX llU 136d. near tre nch Z.orb- I . Cyrtospirifer

carinatus interval. x 1.5 .
Fig . 9 . Posteri or view of the cr ushed she ll sho wing dorsal medi an septum: Bp XX IlI /l36c. locality and horizo n as in

Fig . X. x 1.5.
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Ptvchomaletoecliia sp, , , . . , . , . . , , , , , , , . . . . . . . . , , , , . . .41

Figs 1- 3. Thre e shells in a dorsa l. b ventra l. (' lateral. d posterior and C' anter ior views: Bp XX II1/36 a, e. 38 Ia. tren ch
Z.orb-6 (Fig. 1- 2 ) and Z .orb-8 (Fig . 3), Dm itr ia gibbosa inter va l. x 1.5.

Colophragma'! sp. . , .45

Figs 4-5 . Two she lls in a dor sal. b ve ntra l. (' later al. d posterior and C' anterio r view s: Bp XX I1I/383a-b. qu arry Z-2 .
Iloerltynchu s meso plicatus inte rva l. x 2.

Coe lotero rhvnchus sp. . . . . . , . , . . . . . . . . . . . . . . . . . . . .. . .45

Figs 6-7. Two incomplete shel ls in a dorsa l. b ventral. c la tera l. d posterior and C' anter ior views : Bp XX IIU38 5a. 37c.
tren ch Z.orb-7 (Fig . 6) and Z.o rb-6 (F ig. 7). Dmitria gibbosu interval. x 2.

Centrorhvnchus cf. letiensis (GOSSELET. J879) . , , , . , . , 40

Figs 8-9. Tw o fragmentar y ped icle va lves in ve ntra l view: Bp XX IIl/384a- b. tren ch Z .orb-9 . Cyrtospirifcr wesgens is
interval. x 1.5.

Fig . 10 . Internal view o f silic icfi cd pedi c le va lve : Bp XX III/387 . local ity and horizo n as in Fig . 8. x 4 .
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Cavatisinurost rum longilinguis sp. n 043

Figs 1- 5. Five shells in Cl dorsal. b ventra l. c lateral. d posterior and e anter ior views: Bp XX 1II/3RR- 393 (390 ­
holotypc), Palk owa G6 ra (PG) , Cavatisin urostn un longiliuguis interval. x I.

Fig. 6. Silici lied brach ial valve in posteri or view: Bp XX I1I/400. trench Z.orb-5, Caviuisinurost rum longilinguis
interv al. x 3.

Sentosia sp. . 040

Fig . 7. Poorl y preser ved pedicle valve ex terio r: Bp XX 1I1/54a. Stromatoporoi d Rock. Sphaenosp ira'l sp, inter val ,
x 1.5.

Rhynchonell acean ge n. et sp. indet. 53

Fig. R. Incom plete she ll in a dorsa l. b ventra] and c lateral view s: Bp XX 11I/49. local ity and hor izon as in Fig . 7. x 2.

Sentosia profun da M cKEL L A R. 1970 39

Fig. 9. A slab showi ng three specimens of Sentosia profunda and one specimen of Nigerinoplica sp.: Bp XX 11I/84.
trench Z.tent- I. Cyrto spi rifer wesg ens is interval. x I.
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llo erhvnchus mesoplicatu s gen . et sp . n. . .47

Figs 1-4. Four spec ime ns showing variability of the she ll ex te rior in a dor sa l. b ven tra l. c later al. d poste rior and e
anterior views: Bp XXIII1l 7I c. 16ge (holot ypc) . d . f. 4u aITy Z-2 (Fi g. I) and tren ch Z-9 (F igs 2-4 ).
llo erhvnchus IIIl'SO I, !ica / II S interval. x 2.

Fig . 5. Nearl y complete she ll in a dorsal . b lateral and c poster ior view s: Bp XXIII / 196c. localit y and hori zon as in
Fig . 2. x 2.

Fig . 6 . A damaged she ll in dorsal view. loc alit y and horizon as in Fig. 2. x 2.

Evanescirostrum seversoni (McLAREN. 1954) . .. . . . .. .... ... . .49

Fig. 7. A co mplete she ll in a dorsal , b ventra l, c later al. d posteri or and l' anter ior view s: Bp XXIII1l 3Xa. tren ch
Z.orb- 2a. Cyrt osp irijcr ca rinatus interv al. x 1.5 .

Fig . 9 . A crus he d she ll in a dorsal and h ventral view s: Bp XXIII/ 13Xe. loc alit y and horizon as in Fig . 7. x 1.5.

Cavatisinurostruni longilingui s sp. n .43

Fig . X. An exfo liated shell in ventra l view sho wing ornamentation o f the intcral mould : Bp XX11I/393. Palk ow a G ora
(PG). Cavatisin urost rutn lon gili nguls interval. x 2.

Loborina lobata B ALl NSKI . 1982 52

Fig . 10. Nea rly c iomplctc she ll in dor sal view: Bp XXIII /402. tren ch Z .pa l- I. Cavatisin urost rtnn lo ngilin guis inter val.
SEM x 25.
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Minirost rella rara ge n. et sp. n 51

Fig s 1- 7. Seven she lls in « dorsal .j. ven tral. c later al. d posterio r and e anterior views : Bp XXII I/403a-b. 404. 403c-f

(403e - hol otyp c ), quarr y Z-2 . l loerhynchus mcsoplicatu s int er val. x 2.

Fig . 10. Posteri or part of the she ll in dor sal view: Bp XX II1/403 e. locality and hori zon as in Fig. I. x 4 .
Fig. 11 . Latera l view of the posterior part of a she ll showing ve ry low ve ntra l beak: Bp XX II I/406a. trench Z-X.

Iloerhvnchus mesoplica tus int erv al. x 4 .

Athvris sp. . 58

Figs X-9. Two she lls in « dorsal. h ventra l. c latera l. d posteri or and c a nte rior views: Rp XX l1I/95c-d. tren ch Z.or b- I .

Cyrtospirifer cari natus inter val. x 1.5 .
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Athyris aff. area sp. n. . 57

Figs 1- 2. Two shells in a dorsal, b ventral. c lateral, d pos terior and e anterio r views; Bp XXIII/407a- b, trench Z.orb-6,
Dmitria gibbosa interval, x 1.5.

Athyris sulci/era N ALIVKI N, 1937 53

Figs 3-6. Four mostly exfo liated shells in a dorsal. b ventral. c lateral, d posterior and e anterior views; Bp XXIII/l 161 .
r, k, 93L trench Z.orb-2 (Figs 3-5) and Z.orb- I (Fig. 6), Cyrtospirifer carinatus interval, x 1.5.
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Athvris area sp. n. . 56

Fig s 1- 6. Six specime ns ill ustrat ing var iab ility of the she ll ex terior in a dorsa l. b ventra l. c lateral. d posterior and e
an ter ior views ; Bp XX III/4 10-41 5 (4 14 - holotypc ), trench Z.pa l- I . Ca vatisinurost rum longilingu is inte rva l,
x 2.

Figs 10 . 14. Interi or of two brachia l va lves : Bp XX IlI/4 19. 421. localit y and hori zon as in Fig . I. x 3.
Fig. 12. Interior of the pedi cle valve ; Bp XXIII /420 . locali ty and hor izon as in Fig. I. x 3.

"A thyris" aff. reticula ta ( GOSS ELET, 1877 ) 58

Fig s 7. 13. Two nearl y complete she lls in a do rsa l. b ventral. c lateral. d poster ior and e ante rio r views ; Bp XX III/35b.
m. tre nch Z.o rb-6 . Dmitria gibbosa interval. x 2.

Crinisarina sp. . 59

Figs X-9. Ventra l view of two silic ified pedi cle va lves; Bp XX IIII40Xa. b. localit y and hori zon as in Fig . I. x 3.
Fig. 11. Intern al view of the si licified pedic le vlave : Bp XX III/4 0Xb. local ity and horizon as in Fig . I. x 4 .
Fig. 15 . An inco mplete large she ll preserving she ll ornamentat ion (pa rtly covered by bryozoan colo ny; Bp XX III/409 .

localit y and hori zon as in Fig. I x 2 .
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Atlivris ta ll (NALlYKIN. 1937) 57

Figs 1- 2. Two slightly damaged shells in a dor sal. b ventral, c lateral. d po ster ior and e anterior view s: Bp
XX ll U422a-b. trench Z.orb- 12. Cavatisinurostrum longiliugu is interval. x 1.5.

Cyrtosp irifer sp. . . . . . . . . . . . .66

Fig . 3. She ll in a dorsal. h ventral. c lateral. d posterior and e anterior views : Bp XX lll1377 . locality and hori zon as
in Fig. I. x I.
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Cvrto spirifer wesge nsis ZH EIB A, 1980 59

Figs 1-4. Four she lls show ing variability o f the extern al mor pho logy in a dorsal, b ventral, c lateral , d posterior and
e anterio r views : Bp XX IIII73 k, i, d, X9. trench Z.tcnt- I (Figs 1- 3 ) and Z.te nt-3 (Fig. 4 ), Cyrtospirife r

wcsgcnsis interval, x 1.5 .
Fig . 5 . Interior o f the brachi al va lve: Bp XX III/XXq , localit y and hori zo n as in Fig . 4 . x 2 .
Figs 6-7 . Two shells in posteri or view illu stratin g variability in the height of the ventral interareas: Bp XX III/ne.

73 1. trench Z.tent- I (F ig. 6) and Z.tent-4 (F ig. 7), Cvrtospirifer wesgens is inter val, x 1.5.
Figs 8. 10 . Interi or of two silic ified pedi cle valve: Bp XX III/88 r. 90a . locality and hori zo n as in Fig. 4. x 1.5.
Fig. 14. Elongated shel l in dorsal va lve: Bp XX1II173c, localit y and hori zon as in Fig . l , x 1.5.

Cvrtospirife r cf. acutus N ALl VKI N, 1960 . . . . . .61

Figs 9, 11 . Two she lls in posterior view : Bp XXIII/42e , d, Z .orb-6 . Dmitria gibbosa interval, x 1.5 .
Fig. 12. A dam aged she ll in dorsal view: Bp XXIII/425a, Z .orb -8 . Dmiiria gihbosa interval, x 1.5.
Fig . 13. Nea rly co mplete she ll in a dor sal. b ven tral, c lateral, d posteri or and e anterior views : Bp XXIII/42 f, locali ty

and hori zon as in Fig. 9, x 1.5.
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PLATE 12

Cyrtosp irifer brodi ( VENJUKOY, 1886) 61

Figs 1- 3. Three shells in (/ dorsal , b ventral, c lateral , d posterior and e anterior view s; Bp XXIlI/426a- c. tren ch
Z.bis-4 . Cvrtospirifer brodi interva l, x 1.5.

Fig . 4. A ju venil e shell in dorsal view ; Bp XX11II427. localit y and hori zon as in Fig. I. x 1.5.
Figs 5-7. Three shells in dorsal view ; Bp XXIlI /426 d- f, localit y and hori zon as in Fig. I, x 1.5.

Cyrtosp irife r er. nin gbin gensis R OBERTS, 197 I 65

Fig. 8. An incompl ete she ll in (/ dorsal and b posterior views; Bp XXIIII58b, trench Z.pal- I, Cava tis inu rostnun
longi lingui s inter val, x I.

Fig. 9. She ll in (/ dors al. b ven tral, c lateral , d posterior and e anterior views ; Bp XXIIU130e. trench Z.orb-5.
Cavatisinurostrum lon gilingu is interval , x I.

Fig. 10. A large spec imen in ventral view ; Bp XXIlI1I 30b, localit y and hori zon as in Fig. 9. x I.
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PLATE 13

Cvrtospirifer carinatus sp. n. . 63

Figs 1- 5. Five she lls in a dor sa l, b ventr al, c lateral, d poster ior and e anterior vie ws; Bp XX III/I 1Sk, a, c (ho lotype),
9X-99, trenc h Z.orb-2 (F igs 1- 2, 4 ) and Z.orb- I (F igs 3. 5), Cvrtospirijer carina/lis interval, x I .

Fig . 6 . A wide she ll in dorsal view; Bp XX III/ I26d, trench Z. or b-3, Cvrtosp irije r cari nat us inter val, x I .
Fig . 7. A narrow she ll in posterior view ; Bp XX III/97 k. local ity and hor izon as in Fig. 3, x I .
Figs X, 10. Two spec ime ns show ing details of the brachial fo ld in posterior view; Bp XX III/9X, IOOf, local ity and

horizon as in Fig. 3, x 2.5 .
Fig . 9 . Interior of the brachial va lve ; Bp XX 1I1/429, near trench ZW- I. Cvrtospirijer carina/lis interval, x I .
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PLATE 14

Cyrtiorina'l dep ressa sp. n. . 68

Figs 1- 3. Three shells in a dorsal, b ventral, c lateral, d poster ior and c anterior vie ws ; Bp XX III/ I23c- d, b. trench
ZS-2, Cyrti orina'l depressa interval, x I.

Cyrtiops is [amenniana ( P AECKELM A NN, 1942) . . . . . . . . . . . . . . . . ..66

Figs 4-6. Three spec imens illustrating variability of the shell exterior in a dorsal , b ventra l, c lateral , d posterior and
c anterior view s; Bp XX III/40i, 43(la-b. trench Z.orb- 6 (Fig. I ) and Z.orb-7 (F igs 5-6), Dmitria gibhosa
inter val, x 1.5.
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PLATE 15

Dtnitria ang ustirostris (G ORIC H, 1903) 70

Figs 1- 2. Two com plete shellIs in 0 dorsa l, b ventra l, (' lateral , d posterior and c anterior view s; Bp XX III432a, b.
Palkowa G6ra (PG) , Cava tisinurostrutn longil inguis inte rva l, x I.

Sphae nospira'! sp. . 75

Figs 3--4. Two crushed shells in 0 dor sal , b ventra l and (' latera l views : Bp XX 11 I/44b-a, Stro matoporoid Rock,
Sphaenospira'! sp. interval, x 1.5.

Fig. 5. Ventral inte rareas of large speci men: Bp XX 11I/434, trenc h B- 1, Sphaenospira'l sp. interv a l, x 1.5.

Cvrtiorina 't dep ressa sp. n. . . .69

Fig. 6. Silic ified ped icle valve in dorsal view : Bp XX 1I11376a, trench ZS- I, Cvrtiorina 'l depressa interval, x 1.5.
Fig. 7. Holotypc in 0 dor sal, b ventra l, c lateral, d posterior and e anterior view s: Bp XXIII/l23a. trench ZS -2.

Cyrtio rina'! depressa interva l, x I.
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PLATE 16

Dmitria gibbosa sp. n. , 72

Figs 1-4. Four shells in a dor sal. b ven tral. c lateral. d po ster ior and c anter ior view s; Bp XX III/43Sa , b (ho lotypc) ,
c, 43 6a , trench Z.orb-6 (Figs 1, 3-4) and Z.orb-7 (F ig. 2), Dmitria gibbose interva l. x IS

Cy rtosp irifer cl'. ningbin gensis R OBERTS, 1971 . .. , .. .65

Fig . S. Interior of the ped icle valve ; Bp XX 11I/428, trench Z.orb-S, Cavutisinurostrum longilingui s interval. x I.
Fig . 6. Fragment of a large she ll in dorsal view; Bp XX IIII I30a , localit y and horizon as in Fig. 5, x I.
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PLATE 17

Dmitria globosa ( G ORICH, 1903) 74

Figs 1-4. Four shells in (/ dorsal. b ventra l. c lateral . cl posterior and e anterior views : Bp XXIII /433a-d. Palko wa
G6ra (PG). Cavatisinuros trum 1011[: ilini;11is interval. x 1.

Fig. 5. Posterod orsal view of the silicified she ll: Bp XXIII /57c. trench Z.pal- I, Cavatisinurostrum longilingui s
inter val. x 2.
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PLAT E 18

Eobra chvthvris palkowae (G ORICH) 77

Figs 1- 6. Six she lls illu str atin g variabi lity in ex ternal morphology in a dorsal. h ventra l. c lateral. d po steri or and e
anter ior views: Bp XXII1/4 37a, 438--441, trench Z.pa l- I (F ig. I ), Palk owa G6ra (PG) (Figs 2- 5) and tren ch
Z.orb -5 (Fig. 6 ), Cavatisinurostrum lon gilin guis interv al , x 1.5 .

Fig. 7 . Dor sal view of fragm entary pre ser ved she ll with spiralia: Bp XXIII /55 loca lity and hor izo n as in Fig . I, x 1.5.
Figs 8. 11 . lntcrior of two pedi cle valv es: Bp XX III/445a-b. locality and hori zon as in Fig . I . x 3.
Fig . 9 . Juveni le she ll in ventral view : Bp XX III/446, locali ty and hori zon as in Fig . I , S EM x 25 .
Fig. IO. lnt cri or ofthc brachia l va lve : Bp XX III/445c . )oca lity and horizo n as in Fig . I, x 3.
Fig . 12 . Inco mplete she ll in dorsa l view: Bp XXIII/445d. locality and hori zon as in Fig. I, x 2.
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Icriodus alt ernatus alt ernatus BRA NSON et M EHL, 1924

Figs 1- 2. Uppe r views of C VIIU244, 271\, tre nch Z .bis- I, Cyrtosp irijer brodi interval (F ig . I) and Z .or b- I3 ,
Cyrtosp irijcr ca rinat us interv al (Fig . 2, morphotyp e III of D REESEN and H O ULLEBERGH S, 19S0 ), x SO and x
100.

Icriodus aff. co rn u Ius SANN EMENN, 1955

Fig . 3. Uppe r view of C V111/24 I, trench Z .or b- I, Cvnospirifer ca rinatus inter val. x 100 .

Icriodus iowaensis iowaensi s Y OUNGQUIST et P ETERSON, 1947

Figs 4, 20. Upper view s of C V11112 I I, 247 . trenc h Z .ten t-3 , Cyrtosp irifer wesgensis inte rval (Fig. 4), tren ch ZS-5 ,
between Cvrtosp irije r carinatus an d Cy rtiorina ? dcp ressa inter vals (Fig . 20 . narro w morph otypc), x SO.

Pel ekysgnathu s incl inatus THOM A S, 1949

Fig . 5 . Uppe r view ofC VII 1/24 6, tren ch ZS-7, between Cyrtio rina'l dep ressa and Sphacnosp ira'! sp. intervals, x 40.

Palmatol ep is glabra prima Z IEGLE R et H UD DLE, 1969

Figs 6-7 . Up pe r view s of C VIII/226 an d 229, tren ch ZS - Ia, Cv rtiorina'! depressa interva l (Fig . 6) , tren ch Z .or b- I,
Cyrtosp irifer carinatus inte rva l (Fig . 7), x 40.

Palmatol ep is minuta minute BRANSON et M EHL, 1934

Fig . S. Upper view of C VIIl/243. tren ch Z .orb- 13. Cvrtospi rifer carina tus inter val. x SO.

Palmatol ep is glabra pectinata ZI EGLER, 1962

Fig . 9 . Upper view of C VIIl/22S, tren ch ZS-3, Cyrt iorina'! dep ressa inter val. x 40 .

Palmatol epis quadrantinodosalobata S ANNEM A NN, 1955

Fig . 10. Uppe r view of C VI Il/ 222 , tren ch Z.pa l- I, Cavatisi nuro stru m lon giliugu is inter val. x 40 .

Palmatol cpis gracilis sigm oidalis ZIEGLER, 1962

Fig . I \. Uppe r view ofC VIII/277 . nea r tren ch B- \. Sp haenospira'l sp . inter val. x lOO.

Palmatolepis minuta wolskac SZULCZEWSKI , 1971

Fig s 12-1 4 . Upper views of C VIII/223 . 23S and 23 7. trenc h Z .pal- I , Cavatisinurostrum lon gili nguis interval. x SO.

Palmatolepis glabra pect inat e Z IEG LER, 1962, rnorphotype

Fig. 15. Upper view of C VIIl/231 . Z .orb- I I, above Cvrtospirifer ca rinat us inte rval. x SO.

Palinatolepi s poolei SAN DB ER(~ et ZIEGLER, 1973

Fig . 16 . Upper view o f C VIIl/279, Z .orb-4, above Cyrtospirifcr carina tus inte rva l, x 40 .

Palmat olepis termini SA NNEM ANN, 1955

Fig . 17. Upper view of C V1I1/240. Palkowa Go ra (PG) . Cavut isinurostrum longilingui s inter val. x SO.

Palmatolepis subpe rloba ta B RA NSON et M EHL, 1934

Fig. 18. Upper view o f C VIII1225 , tren ch Z.pa l- I. Cava tis inurostrum lon gilinguis inte rval. x 40 .

Icriodus aff . co rn uIu s SANN EMANN , 1955

Fig. 19 . Up per view of C VIII /2S6, tren ch Z .or b-6 , Dmi tria gibbosa interval, x 100.

Palmatolepis crep ida SANNEMANN, 1955

Fig. 2 1. Upper view o f C VI Il/ 260. trench Z.or b-5 , Ca vatisi nurost rum lon gilingui s interval , x 40.

Palmatol epis rhomboidea S ANNEM A NN, 1955

Fig . 22 . Upper view of C VIIl/227 , tren ch ZS- Ia, Cyrtiorina! dep ressa interv al. x SO.

Palmat olepis minuta loba H ELMS, 1963

Fig. 23 . Upper view o f C VIIl/28 I. tren ch Z.o rb - 12, Cuvatisi nurostrum lon gilin guis interval. x 80 .
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Polygnathus squalidus DRYGA NT, 1986

Figs 1- 2. Two Upper view of C V11U2 14. 2 13. trench Z.orb -6. Dmitria gibbosa interv al. x XO and x 40 .

Palmatolepi s circularis S ZUL CZEWSKI, 1971

Figs 3. X. 13. Upper views of C VIII/2 12. 257-258, loca lity and hor izo n as in Fig. I, x 80 (Fig. 3) and x 40 (Figs X.
13).

Po lygnathus communis communis BRAN SON et M EHL, 1934

Fig. 4 . Upper view of C VIII /242. trench ZS-4. below Cvrtiorina'l depressa interval. x 80 .

Po lygnathus volhvnicus DRYGANT, 1986

Figs 5- 6. 10. Upper views of C VIIU224. 2 16 and 2 15, trench Z.pal - I , Ca vatisinu rostrum lon gil inguis interval. x 40
(Fig. 5) , trench Z.orb-6 , Dmitria gibhosa interval. x XO (Figs 6. 10).

Palniatolepi s tenuip unctata S A NNEM A NN, 1955

Fig. 7. Upper view of C V11I/262. trench Z.pal- I. Cavatisinurostru m longi lingui s inter val. x 40.

Palmatolepis trian gularis SA NNEMAN, 1955

Fig. 9 . Upper view of C V11I/245 . trench Z.bis- I. Cyrtospirifer brodi interval. x 40.

Polvgnathus rarus sp. n. . 80

Figs 11 -1 2. 15- 19. Upper (Figs 11, 15-1 9 ) and lower (F ig. 12) views of C V11I/24X. 250. 232 (ho lotype) . 249. 2X2.
25 1 and 233. trench ZS-7 , between Cyrt iorina ? dep ressa and Sphacnospira'! sp. interv als. x 80 .

Palmato lepis klapperi S A NDB ERG et ZI EGLER, 1973

Fig. 14. Upper view of C VIIII2X3. trench ZS-6 . Cvnospirijcr carinatus interv al. x 40.
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P O/y gl/lITI1I1 S l/ otlo COS/lITII S llotlOCOSTlITIIS B RANSON e t M EHL. 1934

Figs 1- 2. Upper views o f C VIII/266 and 230. tren ch Z .orb- I I. Cvrtospirifcr carinatus interval. x 40 .

Polvgnathus brevilaminus BR ANSON et M EHI.. 1934

Fig . 3. Upper view of C V1I1/210. tren ch Z .bis- I. Cvrtospirijcr brodi inte rva l. x XO.

A l/cymgl/ lI TI1I1S sine laniina ( BRANSON e t M EHL. \(34)

Fig . 4 . Uppe r view o f C V11I/236. tren ch Z.o rb- 14 . Cvnosp ir ifc r carinutus interva l, x 40 .

Polvgnathus lau rifonnis DR EESEN et D USAR. \974

Fig . 5 . Upper view of C V11I126 I. Z .orh·6. Dmitria gibbosa interv al, x 40.

Polvgn at hus bouckerti D RESSEN et [) USAR. 1974

Figs 6. 11. 14 . Upper views of C V 1I11234. 267- 26X. trench ZS -6 . Cvrtospirijrr carinatus interval (Figs 6. 14 ) and

trench Z.o rh- I. Cvrtospirifcr carinatus interva l (Fig . (1 ). x 40.

Polvgn athu s dclenitor DRyeiANT. 19X6

Figs 7-X . 12. 15. Upper (Figs 7-X . 15) and lower (Fig . ( 2 ) views ofC VI1II2 1l). 2 17. 2 1X and 255. tren ch Z .orb-5.

Cuvatisinurostrum /ol/gilil/g//i s in terva l (Fig . 7 1. Z.orh- IO. Cvrtospirifcr ca rinutus inter val (Figs X. 12. 15 1.

x XO (Fig . 7) and x 40 (Figs X. 12. 15 1.

Alternog na thus'! sp.

Fig . lJ. Upper view of C V1II/22 1. Palko wa Gora (PG). Cavutis inurostrnm /ol/g i/il/g //is interv al. x 40 .

Polvgn athu s angustidiscus Y O L: NGQuI ST. 1945

Fig . 10. Lat eral vie w of C V 111/256 . tren ch Z.his- I. Cvrto spirijcr bn uli inte rva l. x 40.

Polvgnathus scmico status BRANSON et Msm.. 1934

Fig . 13. Upper view of C V1111265. tren ch Z.orb- I. Cvrtosp iri je r ca rinatus interv al. x 40 .

Branm ehla wcni er i ZI EG!. ER. 1962

Fig . 16. Late ral view of C V 11II2X7. near trench B-1. Sphacnospira" sp, interva l, x 40 .

Polvgnathus all. experplexus S ANDBER et ZI EG!.ER . \979

Fig. 17. Upper view of C V1II126lJ. trenc h ZS -7 . between Cvrtiorina'' dcprcssa and Spltarnospira" sp. interva ls. x 40.
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Polvgnathus szu lczewskii M ATYJA, 1974

Fig s 1- 2. Upper views of C VII1/264 and 263 . trench ZS - Ia (Fig. I ) and ZS-2 (Fig. 2) . Cvrt io rina 'l depressa inter val.
x 40 .

Polygnathus sp. A 80

Figs 3.16- 17. Upper views ofC VIIl/27 I. 280 and 272 . trench ZS -6 (F ig. 3) . Z.orb -2 (Figs 16-1 7 ). Cyrtospi rifer
ca rinat us interval. x 40 (F igs 3. 17 ) and x 80 (Fig . 16 ).

Polvgnat hus znepo lens is S PASSOV, 1965

Figs 4-5 . Uppe r views of C V1111253-254. trench B-2 (Fig . 4) and B- 1 (Fig . 5) . Sphacnospira' l sp. inte rval, x 100 .

Polvgnathus flaccidus H ELMS, 1961

Fig. 6. Upper view of C V111/270 . trench ZS-6. Cyrt ospirifer ca rinatus interval. x 40 .

Omolonogna thus tran sfonn is GAG IEV, 1979

Figs 7. 12- 13. Upper views of C VI1I/273-274 and 252 . tre nch B-2. Spltaenospira'! sp. interval. x 40 .

Polvgnathu s cl'. long ipost icus B RANSON et M EH L, 1934

Fig . 8. Up per view of C V111/2 35 . trench B-1. Spha en osp ira '! sp. interval. x 40 .

Polygnathus glaber glabe r U LRICH et B ASSLER, 1926

Fig. 9 . Up per view of C VIII1220. trench Z.orb - IO. Cyrt ospirijcr carinatus in terval. x 40 .

A lte rnogna thus'l sp.

Fig. 10 . Up per view of C V111/284. tren ch Z.orb-12. Ca vatisinurost n un lou gilingu is interv al. x SO.

Po lygna thella'l sp.

Fig. 11 . Uppe r view of C V1II1285. trench Z.pa l- I . Ca vatisinurostrum longilinguis interval. x SO.

Polylophodont a co nfl uens (ULRICH et B ASSLER, 1926)

Figs 14-15. Upper views of C VI1I/259 and 276. Z .orb- IO. Cava tisin urostrum long ilingu is interv al. x 40 .
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