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Upper Silurian non-graptolite fauna 
from· the Chelm borehole (eastern Poland) 

ABSTRACT: Upper Silurian faunal assemblages are differentiated and tentatively 
correlated with graptolite zones. A description is given of 45 forms ·belonging to 
IS families, 21 genera, 05 Bubgeneraj 9 .species of 181I1lellibranchs are new. The above 
fauna shows close similarities with a · oSynchronous fauna from the Barrandian 
of Czechoslovakia. The investigation of the non-gr&ptolite fauna . has pimnitted 
a more accurate ,determination of ,boundaries of some graptolite zones pre\!iously 

recOgnized in the borehole here under consideration. 

INTRODUCTION . 

The aim of the present paper is to give a detailed description of 
the non-graptolite Upper Silurian fauna from borehole Ohehn drilled 
in 1956 by the Geological Institute in 'Warsaw. 

The · Silurian serioes in this borehole occurs between 1207.7 and 
1611.7m. and has not been Jbottomed . . It extends from the top of the 
Monograptu8 formo8U8 zone (Upper Ludlow) to the .bottom .part of · the' 
M. ·unifo1mis mile (Upper Silurian). . ' 

All the ·faunal assemblage from the above. borehole was worked 
out 'by L. Teller (1960) with the main object to esta-blish thestratigraphy 
of the Silurian series reached in that borebo:le. A coniprehensive descrip­
tion of "the graptolitefauna from Chelm,· in which anuinber of new 
Species have been differentiated, was pl"~red by thesrune author in 
1960-1961 {in· priIlt). This facilitated a detailed strati graphic comparison 
with the information previously published. 

. . A detailed· study of the remai~ing fauna was· undertaken in 1962, 
in which the lamellibranchs are given special attention and their .earlier 
identifications · are revised. The preparation of· this WOM. was . ba<;lly 
hampered by the scarcity of literature, stnce . the- knowledge o.f th~ 
Silman lamellibraDchs isstiiIvery · madequate. The meagre ·literature 
that is avaHable consists of papers fiom: the last centUry, while the 
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more' recent items are incomplet"e' cantl'ibuti()'lls describing only .one or­
a few species . 

.As has already been stated in Teller's previ.ous paper (1960), the 
Silurian assemblage of lamellibranchs from the Chehn borehole shows 
close simHarrties with that from the Barrandian of Czechoslovakia~·. 

Hence, the present paper is lar'gely based on the work 'by J. Barrande 
(1881!). Unfortunately, however, he does 'not . individually' ·describe the 
genera and 'species presented in his drawings and this naturally 'greatly 
impedes the identif.icati.ons. The more modern Czech authors B. Ruzil:ka, 
F. lPrantl and J.. ~~z l)~y,e;,lately, .T;evis~. p.nlYi ;a :··pat1;· Qf · Barrande's 
genera and species. 

In order to a:V:oOid: grosser eiTors all the forms ' here cOnSidered 'have 
·been compared with Barrande's original specimens at the Nati.onal 
Museum i;n Prague. 

The investigation .of the avaiiable mater.ials py the writ.e.rs lUis 
permitted a detailed description of 45 . forms belangingto. 19 families. 
21 genera and 5 Bubgenera. The meagreness of the: material for-bidS: 
conelusive suggestiOns of a phylo- or astogenetic nature. 

The lamelUbranchian faun·a from the Chehn boreho.le has provided 
evidence for a tentative differentiation of certain fauna! assemblages 

. and their correlation with graptolite zones •. If these data are confirmed. 
by future ·studies of more copious material they will be ' useful in the 
determination .of the ~atigraphy and correlation .of Upper Silurian 
n.on-graptolite series. It seeIllB noteworthy that the. Upper Si1~nseriE!S" 
in P.oland, ,both i,n the Lowl~ds and the Holy Croes Mts. contain a Tich 
lamelliobranchian fauna .that has not so f~. be~ adequately investigated.. 
The present 1S0000U!Dt is, . the~efore" the . first study on this f~UDal. g:rou.p 
from the Silurian of Poland. 

The wr,iters wish to convey thei:r . gr~teful thanks tothe·· followi-ng 
persons and . institutions: to t,h~ ~a'geme!lt .of the Institute · of GeoI1ogy 
in Warsaw, . particularly to PrQfessor Dr. W. (!?o4ryski for, ~aci1.jtiee 

!n the acces,s to .the, Chelm oorehole material; to Professor, Dr. E. Paaen­
do-rier, und~ Wh~ guidalllce this paper.was prepared,. fur much.valualJle 
advice and ~~Wlce; ' to Dr. V,. Z;~zv.orka, . h~ad · of ~he Division· . .of. 
P.alaeontology and G.~logy ~ the National ,Muselpn in !Prague,. and ,to 
Dr. R. Horny, curator .of that di~jo~, for t}le access to the monogr~·phic · 
collections: of ,J •. ~and~, an? th~ .~ien.dly h~1p durin~ ,the wri~~ visit 
in Prague .. T~ ~k has been ~t:ied out in:the. Stra~igraphic LaboratQry 
of the Institute 9f Geological sclen-ces of the Polish Academy. of ·Sclen,ces 
in Warsaw: The" .dra~gs ·are by. the .. writ~rs. Tha~ are also du.~., t.o. 
Mr. R. A&~ik ~or, the pho~gr~phy . and to ~M;rs; . J~ . ~mnnic:ka for ·.the 
English transl~ltiQn . of . t~e Polish text. 
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STATE OF PRESERVATlOiNi,oF ~TtrR FOSSIL MATERIAIL 

. . 

The lamelli'branchian l'emairis' from the 'Chelm bore hole are mostly 
badly preserved. They occur chiefly 'as moulds; sometimes as impressions~ 
occasionally flattened or slightly distort9d; The Calcareous valves are as 

a 'rule resorbed. This state of preserva'tion ' hampers the examination of 
such important systematic . chara~ters are the structure. of the .hinge 
area and 1lhe interior of . the shell. The descriptions: are, therefore, . ibased. 
mainly 'on the grosser external morphology, i.e. on: the shape of valves. 
and their ornamentation which is so readily discernible in the moulds~ 
In most specimens only the right or the left valve i'8 presented; illdividuals 
with both :valves preserVed are extremely rare. Some species display 
a mass occurrence and cover the entire surface of the strata. . Such. 
accumulation · has been noted in the case · of ·· .Lunulicardium .. evolvenB 
at 1395.5 m. {pI. IX, fig. 6) .$lld of Leiopteria {Actinopteria) innotata at 
1421.3 m. (pI. V, fig. 7) .. 

With a few exceptions all the faunal remains here considered are 
of smarrI dimensions. They do ·not, however; represent only thejuv~e 
stages sinCe' both mature and immatU!l'e forms of the same species are 
found side by side; in the latter forms the prodiSsooonch' is sti1l 
di.$cernible. 

SYSTEMATIC DESCRIPT~ONS 

SCYPBOZOA 

Fam~ C4JD1Jlarii~ae' WaJ~,,· ~?86 

Gen. Conularia Miller" 1818 
Conuls~ sp. 

(pt I, fig. la, b) 

Description. - One . specimen . from 1259.0-12·59.1 m., represented 
by a flattened fragment. This form has the shape of ·a 4-sided pyramid 
whose sides consist of strongly eloQlllgat~. equiIa:teral triangles. Fr.aogments 
of longitudulal' marginal f~ws separate · the 8~!;Ies •. Orname~ta-t~n,: 
consists ofclo.sely spaced regular ri'bs, arcuately 'berit in .the centre. 
with the arch directed tqwards the outlet. In . the ~pical 'part the 
curvature 'of the arch is gentle, but grow~more pointed in the '~entre 
and . near the ' outiet. . The ribs are extremely.' M.r·rOw, . the furrows. 
separating . them are . twice their ~dtli. Delicate, .'densely arranged 
longitudinal strl8.e occur between the ribs. ' . . . 

Stratigraphicposition and distribution. - Chehn borehole "":""" in the 
top of the. Pristiograptus t1ynsgred~ zon~. 
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CBINOIDEA' 

Faro. Scyphoerinidae Jaekel, 1921 

Gen. Scypho~rinus Zenker, 1833 
Scyphocrinus Bp. 

(pI. 11, fig. 1) 

Material. - 1 specimen from 1533.6-1533.8 m. 
Description. - Fragmentary a·rms deprived of the calyx occur all 

·over the surface of the core. The azmsconsist of brachial tplates which 
.are convex dorsally and concave ventrally. One margin .of the .plate is 
:broader than the other; they are alternately arranged in one row. The 
.amlS ,branch dichotomously. A pinnula is attached to the :broader mSirgin 
-of each plate. tI 

Remarks. - The lack .of the calyx impedes an accurate specific 
identificati.on .of the preserved fragments. The fragmentary arms here 
described most proba·bly belong to Scyphocrinus elegans Zem.:ker. This 
;isreascmably suggested by their close similarity to forms which 
.J. Barrande {v.oI. VII, 1899) ref~rred to S. excavatuslSchloth. and Scypho­
crinites eZegans? Zenker. It is n.oteworthy that the species excavatus . 
was created !by Schlotheim .on unidentifiable fragments .o.f arms and, 
therefore, it is not accepted by later authors. The species exc~vatus and 
·elegans are synonyms. 

Stratigraphic position and d~ribution. - Chehn borehole­
Pristiograptus bugensius zone (numerous segments .of crinoids are 
Enooomteroo throughout the .profile),. '. 

LAMELLIBRANCIUATA 

Fam. Ctenodontidae Wohnriann,' 1893 

Gen. Cleidophorus Hall, 1847 
Cleidophorus unisulcus nov. sp . 

. {pI. Ill, figs. 1~3; text'fig. 1) 

Name - after the Latin IWOIId uniSutcus, iin:eaning with one iiun'ow • 
. Material . ..:- 8 right and 41.eft valves collected froOm 1208.5-1211.8 m. 
Holotype. ~ Ri.ght Va'lve frOm 1208.6-1'208.8 m. (pI. IU, fig. 1;' 

text fi!g . .1~. . , ' . . '. . . 
Description. - Valve rectangularly ., Ovate, elongated, posteri.orly 

narrowed, moderately convex; maximum convexity occurs at about mid­
height, thenee gently descending towards ' the 'margins~ Anterior and 
posteri.or margin oObl~ue, gently arching intoOthe slightly ro~ded loWer 
margin. Umbo blunt, slightly protruding a!oove the hihge line, anteriorly 
.distinctly shifted. Hinge line straight and" shorter . than .' maximum 
length .of valve. Taxodont hinges:·· fragmentarilY · . preserVed. A distinct 
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furrow, running over 2/3 of the height of the valve slopesperpendi­
cularly from the umbo towards the lower margin. Surface of valve 
smooth, showing faintly indicated growth lines. . 

Fig, 1 

Cleidophorus uniBUlcuB nov, Sp, 

Right valve X 10; depth 1208,6-l.208,8 m, 
Skorupka. prawa X 10; ;gl~bok~ 1208,6-1208,8 m 

Dimensions: height 2.5 mm., length 3.6 mm. 
The left valve diffel'$ in no way from the right one. 
Stratigraphic position and distribution. - Cbehn borehole - the 

Monograptu8 uniformfs zone. . 

Fam. Ledidae Dall, 1898 

Gen . . Leda Schuma~her, '1'817 
Leda sp. 1 

(pI. Ill, fig. 4; text fig, 2) 

Material. - 3 left valves from 1207.9-1209.5 m. 
Description. --:- The left valre from 12007.9-1208.3 m. Uil. Ill, fig. 4; 

text fig. 2), posteoriorly strongly elongated. Apex near the centre, 
protruding ahave the hinge line. Maximum convexity in the umbonal 

Fig. 2 

Leda Sp. 1 

Left valve X 10; depth 1207.S-1208.3m. 
Skorupka lewa X 10; glc:bok~~ 12()'7;9--120B,3 m 

area. PoSt~ior part of valve strongly elangated and tapering into a kind 
of rostrum. Ornamentation consists of delicate concentric striae. 

Dimensions: . height 2.2 mm., length 5.0 mm. 
Stratigf'aphic position and distribution. - Chehn borehole - the 

Monograptm·}inifomus zone. 

Leda Bp. 2 
(pI. Ill, fig. 5; text fig. 3) 

Material. - One speci-men from 1265.0-1266.3 m. 
De8C1'iption. - Left valvej. strongly convex, postel'iol'lly elongated. 

The posterior narrowing of the valve is less prominent than that in 
Leda 1. Ornamentation consists of delicate concentric striae. 

I 
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Fig. 3 

Lecla sp. 2 

Left valve X 6; depth 1265.0-1266.3 'm. 
Skorupka lewa X 6; gl~bokoj(: 1265,0-1266,3 m 

Dimensions: ibeight 4.2 mm., length 5.2 mm. 
Stratigraphic position and distribution. - Chelm , borehole - top 

of the Pristiograptus transgrediens zone. 

Fa-m. Parallelodontidae Dall, 1898 

Gen. Parallelodon Meek & Worthen, 186,6 
ParaUelodon (ta" novo sp. 

(pI. Ill, fi,gs. 6-~; ~ext fig. ~) 
" , . 

Material. - 2 right valves and one left valve from ,1247.9-124B.9m. 
Holotype. - Right valve from 1248:4-1248.9 m. (pI. Ill, fig. 7; text 

fig. 4). . 
Description. - Valve rectangularly-ovate 'in shape, posteriorly 

elongated, moderately convex. Maximum convexity occurs atmid-lieight 
of valve. Umbo ,blunt, considerably protruding above, the straight hinge 

Fig. 4 

PaTallelocion "a"l1Dv. sp. 

Right valve X '5; depth 1248.4-1948.9 m. 
Slrorupka prawa X 5; gl~boko§~ 124'8,4-

124.4),9 m 

line, slightly an~eriorly shifted. Hinge!lnd lower mangin sub-parallel, 
the lower margin rounded. Anterior and posterior mlP'gin.obl~que. The 
lower margin fuses arcuately with the 'an~erior margin aild at. a sharp 

, , , 

angle with the posterior margin. A fadntly indicated k~l J:'uns dOWill 
posteriorly from the umbo and forms with the hinge l~ean angle of 15P

: 

OrnamentatiO!Il consists of poorly discernible densely arranged delicate 
cance.ntric striae and of growth lines. Delicate closely spaced, somewhat 
undulated radial striae also occur 0!Il the posterior part of the valve; 
they are most oonspicuous between the 'hinge line ,and the keel. 

Dimensions: height 6.2 mm., length 10.2 mm. , .' 
Stratigraphic position and distribution. - Chelm borehole - Mono-, 

graptu's angustidens zone. -
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,Paral~elodon.. ~nis"nov. ' sp. 
(pI. Ill, figs 8-10~ text fie:. 5) 

Name: , - ~ter, theL~tin I wor-d if1.8ignis, ,~aning '.distinct. 
Material . ......... 10 right and , 8,left 'valvesf'roril 1207'.9,,1241.2 m. 

Holotype. - A: right 'valve from 121'1.8-1'212.0 m.' (pI. Ill, fig. 8; 
text fig. 5). 

DeSCription. - Valve rectangular in shape, posteriorly , strongly, 
elongated, :moderately Convex,'highest "convexity "hi. tlie I urnbonal pai:.t~ 
Umbo, Iblunt, very near to the anterior margin .and protr'udin~' above 

Fig. 5, 

Paral1elodon insigms nov. sp. 

Right valve X 8i ~th 1211 .8~ 
1212.0 m. 

'Skorupu. prawa X 8; gl~bo­
kos~ 1211,8-1212,0 m 

the hinge line. Lower margin and hinge line subparalleI. Anterior margin 
oblique, it meets the hinge line at an ,obtuse angle. The , f1.at 'anterior 
part of th~ valve is small a'nd distinctly, separated from the convex part 
by a shallow furrow. A deep byssoid incision is visible in the"lower part 
of the anterior margin. A distinct keel runs down posteriorly from the 
umbo at an, angle of 30.0 to .~he , hinge line; it also represents the axis 
of the hi'ghest convexity of the , valve. Three distinct thic,k ri:bs, directed 
from the UimIbo towards the posterior margin, are seen on the Ua tten,ed 
postero-d()l'sal part of the valve, 'between the keel and the hinge line. 
The ooltrse of: the ' posterior tliargin is :iITegtilar because of tlie, incisions 
formed '~tWeen ' theSe ribs: The 'hhlge iin'e' straigt\t, nearly"twice shorter' 
than the 'iength of the vaive. 'Oi.pame.ntationoonsiBts of' delicate 'radial 
dense stiia~; theY are very'distinct in the pOsteriOr' arid '1oVl~ ',part of'the 
valve ~biit ,grow'leSs conspicuous n~ar 'the" umbO, and the anterior margin. 
Crowded, delicate ooncentric striae : and' ' irregular ' f~liritly indicated 
growth lines are also visible. 

Dimensio'fl.s: height 4.5 mm .. ' length 8.5 mm. 
, ' ' 

The left va~ve d<les not 'differ in s~ fr.qm th~, .ri@t one" ,ex-CEWt 
that the ribs are le&'! sharplY marked. 

Stratigrapn-ic ,position and dbtributiqn. ''-'"l:hefIn :bOr~I~ , - ,Mono~, 
graptuB angustidens and M. unijormis zones. ' 
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Fam. Leiopteriidae Maildieux, 1931 

Subfam. Leiopteriiue Mail1ieux, 1920 

Gen. LeiopteriQ, Hall, 1882, emend. Spriesterbach, 1909 
SuQgen. Leiopteria (Leiopteria) Hall, 1882 
Lriopteria -(Leiopteria) opportuna (Barr.) 

(pI. IV, figs. 1-2; text fig. 6) 

1881. Avicula? Pterinea opportuna - Barrande, Syst. silur., v'Ol. VI, 
tab. 223/111, 1-7. 

1906. Pterinea opportuna - Siemiradzki, M'On'Ografia war.stw paleoz. 
PodDla (Monograph of the IPalaeozoic beds of IPodolia), talb. V, 
fig. 3. 

1960. Leiopteria .(Leiopteria) opportuna -'- Ruzicka," Leioptriidae Mail­
lieux cesir. siluru "a devonu, p. 216. 

Material . ....;.. 3 right valves and one left valve from 1208.3-1241.7 m. 
Description.. ~ The l~ft and right valve 'Of on.e specimen from 

1241.6-124'1.7 m. (pI. IV, fig. 1; text fig. 6), posteriorly strongly obliquely 

Fig. 6 

LeiopteTia (Leiopteria) opportuna (!Barr.) 

Left valve X 3; depth 1241.6-1241.7 m. 
Skorupka lewa X 3; gl~koS6 1241,6-

1241,7 m 

elongated. Highest convexity in theumbonal part. Umbo shifted ante­
riorlyand somewhat Protruding a1oov:e"the straight hinge line. Posteri'Or 
part of hinge line is rolled and thickened. Auricle small, subtriangular, 
wing rather large, subtriangular, flat. The auricle is .separated from the 
body of the valve by a furrow, the wing :by a faintly indicated depression. 
Or~mentati.on consists" of CO!Ilcentric" ribs and cloSely spaced. delicate 
growth lines. 

Dimensio1l.8: height 1-2.5 mm., length 15.5 mm. 
Compari"801I.8. - The form descrIbed a:bove approaches those figured 

by Barrande in table 223/III, 3, 7. . 
Stratigraphic position an.d distribution.. - Chehn borehole - "M"ono­

graptus angustide1l.8 and M. uni/ormis zones; the Pridol hedsin the Bar­
randian basin and in Podolia. 
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Leiopteria (Leiopteria) C01ttraria(Barr.) 
(plo IV, £l·gs .. 3-5; text fig. ·7) 

fBB1. AVlcula co,z,trylria '"'"""" Barr~e, Syst. silur., 'VoI. VI, tab.2'29/IX, 
1-2. 

Material. - 25 right valves and one left valve from 1208.4-1443.6 m. 
Description. .- Right ·valve from 1248.4-12'48.9 m. {plo FV, fig. 3; 

text fig. 7~, irregularly shaped, mOderately convex, obliquely ' posteriorly 
elongated. Highest convexity occurs in the upper 113 of the'height ·of the 
valve. The axis of the maximum convexity descends. slantingly .from 

Fig. 7 

Leiopteria (LelopteTia) contraria Batr. 

Right valve X 10; depth 1248.4-1248.9 m. 
Skorupka prawa X 10; gl~bokos~ 1248,4-1248;9m 

the umbo towards the lower margin and meets the posterior part of the 
hinge line at an angle of 50°. The anterior and posterior margin oblique, 
the lower one arcuat~ .. Umbo 'blunt, shifted anteriorly and: si~~ated in 
the anterior one third of the length of the hinge line; it slig~'tlyprotrudes 
above the hinge line which is straight and longer than the yalve. The 
auricle broad, triangular, strOngly convex and .separated from .the ·body 
of the valve by a distinct depression. The wing large, suhtriangular, 
elongated, flat and separated from.Jlle posterior margin .. by a faintly 
marked furrow; the furrow fOrIIl$ ' a~' mgI.e ()f .26°:Witl:\ the posterior part 
of the hinge line. The wing ends in a spur;. -the embayment of the !pOSterior 
part o·f the wing is moderately deep.·<>rna~·EmtatiQllocmSists of distinct, 
regularly arranged concennic rtbs,whicha~.Occui- on the auricle and 
on the wing. Growth lineS ar~' yisible, too. . . 

DimenSions: height 3.0 ~Ip., length 4.8 mm. 
The left valve (pI. IV, fig . . 4) is more 'Convex than the riJlht valve 

and it is analogously O~:t~J.'E~nteq;:. 
Remarks. ~ Avicula contraria Bar;r. and Avicitla? Pterineu mig7"a'niB 

Barr. 'are regarded ' by B. 'RuziCka (1950) as synonyms. 
In tahI. 229/1X, 1-2 of Barrandets monograph are figtJ:red two right 

valves of 'Avicula contraria BaIT. ·bearing only concentric ri.bs"while·the 
numerous forms belonging to Avicula? Pterinea migrans Bap-.. figured 
in tab. 229001, 1-2 are shOWlD. to have a very ·char,aderistic network 
ornamentation. both on the .right and the left valve. 

Our material contains one right valve of the migrans specleswith 
typical network ornamentation.' and a distinct spur on' the wing. In. view 
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of the difference ,i:no~amentation 'whiCh is OOncentric in our specimen 
and a shorter spur in" the' : aoove· de.scribed . form, it is 'being assigned 
to the speCies contraria, since the fusion of, these two species postulated 
iby : B~-' Ru~i~ka does not seem reiia·bly justified. It is inter.eSting to note 
that ornamentation was the criterion used by E. Maillieux for the sepa­
ration 'Of' the' genus LeiopterUi mto two BU'bgenera: ' Leiopteria (Actinopte­
ria) vn'th' a markedly' 'regulae nebwor:k' !pattern, Of ornamentation, among 
others "including,L . . (Aetinopteria) migrans migrans, and Leiopteria (Lei­
opteria) ·With : ~f regularly concentric ' ornamentation ' i. ' a!. containing 
L. (Leiopteria) , opPOrtun.a. On' this evidence it is supposed _ reasonable 
to reta·in. the species contraria and to include it into the genus Leiopteria 
(Leiopteria); 
,~ Compadson. -The form described by the writers, shows very 

close.' similarity with that figured :by Barrande in tab. 229/IX,l-2. 
Stratigraphic position and distribution. - Chehn 'borehole - from 

the zone of Monogmptus bou~eki to the zone of M. uniformis; the Pfidol 
-beds in ':the Barrandian basin. 

Leiopteria (Leiopteria) sp. "a" 
(pt IV, fig. 6 ; . t'ext fi,g. 8.) 

Materia.l. -- 1 right valVE! fi:om 1248.9-1249.9 m . 
. Descrlptiqn. , -:--:- Valve .inegula,ly shaped, .moder~tely convex, obli­

quely posteriorly elongated. Maximum convexity occurs .in the upper 1/3 
of the he.ight of valve, 'rh~ axis, of m~inium convexity desc~ obIiq~ely 

Fig. 8 . 

Leiopteria (Leiopteria) sp. 
f,"a" 

Right valve X 8; depth 
1'246.9-1249.9 in. ' 

Skorupka prawa X lJ; gl~­
bokoAl: 1248,9-1~9,9m 

fnmrthe ,umbO oo·watds the posterior and forms with the posterior part 
OfthEf hinge"1iile 'z ' 'agle of ca~ 60 ' degtees; The anterior and posterior 
ni.argI.n:'· oblique, the, lower margin rou1ided. Umbo .po;inted,· slightly pl"O-' 
truding above the hinge. line . artd oom'pletely 'shift;e4 ·to the anterior. 
Hi.b:ge··line straight~ahdl<l:D.gerthan 'the body of 'the valve-(7.8· mm.). The 
auricle small; sUDtriimgularj: odtrVex-and delimited ,fIOm the body :of 'the 
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valve by' a distinct depressio,n. The wing large, subtriangular, slightly 
concave, separated from the. valve .by a distinct furrow which forms 
an angle of 30° with the hinge line. It ends in a prominent long spur. 
The ornamentation cOnsists o'f-well mar~ed regularly ar'rangOO concentric 
ribs. They' are not so well visi,ble' on the wings. 'A few delicate, radial 
striae'occur on the posterior' win.g. 

Dimensions: height 5.9 min., length 6.0 mm. 
Remarks. - The abov-e described form differs from Leiopteria 

(Leiopteria) contraria in the size and outline of the wings and in greater 
length' of the spur. 

Stratigra'phic position and distribution. - Chebn ,borehole - Mo­
nograptus angustidens zone. 

Subgen. ~eioptf1ria (Actj,nopteria) Hall, 1883 
Leiopteria (Actinopteria) migrans migrans (Barr.) 

(pI. IV, figs. 7-11; text fig. 9) 

1881. - Avicula? Pterinea milird!ns - Barra;nde, Syst. silur., VIOl. VI, 
tab~ 229IXII,I-12: 

1898. Pterinea migrans - Venju:kov, Fauna silurijskich oUozenij, pI. V, 
fig. 2. 

1906. Pterinea migrans - Siemiradzlrl, Monografia warstw paleoz. Po:­
dola {Monograph on the Palaeozoic beds of Podolia), p. 240. 

1950. Leiopteria (Actinopteria) migrans migrans ~ Ruzicka, Leiopteridae 
, Maillieux cesk. siiuru a devonu, .p. 221. 

Material. - 25 left valves and 1 right valve from 1222.75-1439.0m. 
Description. - Left valve from 1235.8-1236.9 m. (pI. IV, figs. lla,ibj 

text fi.g. 9) irregular in shape, obliquely elongated toward the posterior. 
Anterior part of valve more convex than the posterior which is nearly 
fiat. -The greatest' convexity occurs' in the upper 1/3 of the height of 
valve. The axis of the maximum convexity forms an ~gle of 50° with 
the posterior part of the hinge line. The anterior and posterior margin 

Fig. 9 

Leiopteria (A~oopteria) migrans migrans (Barr.) 

Left valve X 6; depth 1235.8-12.35.9 m. 
Skorupka lewa X 6; gl~bokosc 1235,8-1235,9.m 

oblique, the lower margin arcuately curved. Umbo bl'U!llt, anteriorly 
bent, slightly protruding above the hinge line and placed at about :1/3 of 
the length of the hinge line. Hinge line straight,"its posterior end pro-



vided with a spur. The auricle 8ubtriangular, convex, separated from. 
the (body of the valve 'by a well marked fUll'1'Ow descending from · the 
umbo to -the anterior margin. The wi-ng large, subtri:angular, flat. 
separated from the valve -by a distinct furrow which fonns an angle 
of 25° with the posterior part of the hinge line. The ornamentation very 
distinct both on the valve, the auricle and the wing; it consists of a net­
wOl'lk of in.tersecting radial and concentric ribs. Locally the surface is 
marked by growth lines. -

Dimensions: height 4.5 mm., length 6.0 mm. 
The right valve (pI .. IV, fig. 7) is more flat and is less distinctly 

ornamented. 
Comparisons. - In sh8.pe of valve and ion character of,ornamen.tation 

the above form as well as the remaining ones closely resemble those 
figured by. Barrande in tab. 229/XII,I-12, and described by B. Ru­
iiCka {1956). 

Remarks. - Avicula contraria Barr. has a1sG been included by 
B. RuZicka into Leiopteria (Actinopteria) migrans migrans (Barr.). The 
writers think that the species contraria should -be retained and included. 
into the subgenus Leiopteria {Leiopteria), as already has .been. suggested 
in the descr'iption of this species on -p. 241. 

From the Silurian of the Rhine Schiefergebirtge W. Kegel has 
described 1{1953, p. 37) Leptodesma (Ptychopterla) migrans (Barr.), stres­
sing its -analogy with the:form illustrated by Barrande in table 229001,12. 
Kegel's assignment of that form to the subgenus Leptodesma (Ptycho­
pt~ria) does not seem correct since the appurtenance of the forms Avicula? 
Pterinea migrans Barr. to the subgen.us LeiopteTia (Actinopteria) has 
been very reliably proved by-B. RuZicka (1950). 

Stratigraphic position and distribution. - Chelm borehole - from. 
the Monograptus bouceki zone to the M. angustidens zane; the IPfidol 
and the Lochkov beds in the -Barrandian -basin; the Rhine Schiefergebirge 
(Giessen); -- Podolia; Morocco. 

LeiopteTia (Actinopteria) migrans prospera (Ban.) 
- (pI. IV, fig. 12; pI. V, figs. 1-2; text fig. 10) 

1'881. Avioo.la? PteTinea pTOspera - Baxrande, Syst. slIm., vol. V:I. 
tab. 229/X,3-4, non tab. 229/X,1-2. -

1881. Avicula? Pterinea latiusctUa - Ibidem, tab. 224/1,1-7. 
1881. Avicula? Pterineaimmunis - Ibidem, talbl. 224/II,1-13. 

1950. Leiopteria (Actinopteria) migrans prospera - RuZicka, Leiopte­
riidae -Maillieux . cesk. sUuru a deyonu, p. 223. 

Material. - 13 left valves from 1219.55-1443.9 m. 
Description.- Left valve from 1224.5-1224.8 m. (pI. V, fig. 1; text 
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fi.g. 10), irregular in shape, obliquely elongated towards the posterior. 
moderately convex. Greatest convexity occurs in the upper 1/4 of the 
height of valve. The axis of. maximum oonvexity forms an angle of 60° 

Fig. 10 

Leiopteria (Actinopter.ra) migrans pro­
$peN {Barr.} 

Left valv.e X 4;deptb 12.Z4.5-12a4.8 m. 
Skorupka lewa X 4; gl~bok06(: 1224,5-

12'24,8 m 

with the posterior ,part of the . hinge line. , The anteriQ1' and posterior 
margin oblique, the lQwer margin arcuately curved. Umbo of valve 
bl'UJnt, Sligh1fty anJteriorly shifted and 'SOlllewha.t ',protruding above the 
right hinge line; it occurs at 1/3 of the length of the hinge line. The 
auricle small, flat, subtriangular and separated froth the body of the 
valve by a small depression. The wing flat, subtriangular, separated 
from the body of the shell by a narrow furrow which forms an angle of 
2{)0 with the posterior pa:rt ()f the hinge line; it terminates in a somewhat 
indistinct spur. Ornamentation consists of a network of intersecting radiail. 
and concentric ribs; not so regular as that in Leiopteria (Actinopteria) 
migram migram. Growth lines are also marked. on the surfs,ce. 

DimenSwm: height 9.2 m., length 12.8 mm. 
Comparisons. - The abo;ye descri'bed form comes nearest to that 

shown by Barrande in tab. 2291X,3. . 

Remarks. - In shape of the valve and in ornamentation the, 
described subspecies resembles Leiopteria (Actinopteria) migrans migram. 
From the proper species it differs in a broader and more ,blunt umbo, 
smaller and flatter auricle separated from the body of -the valve not by 
a distinct fUTl'OW but -by a slight depression, also in a· shorter wing. 
The ornamentation o~ this subspecies is more irregular. 

A study of Barra~e's material suggests that forms ,belonging ID' 
Avicula? Pterinea8e",i~n8 and which have -been refeITed by B. Ru­
zicka (1950) to Leiopteria (Actinopteria) migrans pro8pera ca;p:not be as­
signed to this ~ubspecies :1;>ecause of a different ornamentation pattern 
(a'bsence of radial ribs) and much smaller size of the wing and tJ:te 
auricle. The writers po$tulate to retain :Barrande's species. 

Stratigraphic position and distribution. ~ Chelm 'borehole - from 
the Monograptu8 bouce,ki zo~ to the M. angustidens zone; ,Pfidol beds 
and Lochkov beds in the BaITandian basin. 
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Leiopteria (Actinopteria) innota·ta· (BaiT.) 
(pI. V, figs. 3-7; text fi,g.H) . 

1881. Avicula innotata - Barrande, Syst. silur., vol. VI, tab. 229/xI,1-5. 

1950. Leiopteria ,(ActiJ.&Qptfiti4}innotata - RuZi~ka, Leiopteriidae Mail­
lielIX l\esk.silurv,·;4- .~\i.Onu. -po 224. 

Material: ..;....;. 49 left·and'.61right valves from 1421.0-1425.1 m. 
De8Crfpffin!.! -.~eft 'val,ve from 14:1.4-1421.5 m. (pI. V, fig. 3; text 

1ig. 11), iriegular in 'shape; strongly obliquely elongated ,toward the 
posterior; Gr.eatest convexity occurs in the upper 1/4 of the height of 
the valve; it · decreaSeS . gradually in a postero-interior direction, while 
"its descent to thE!.,~.nterior is very abrupt. :The axis of the greatest 'con­
vexity forms ,ail angle of 30° with the posterior part of the hinge line. 
Anterior margin and lower margin arcuate, uniting in a !broad arch. 
·POsterior margin straight, subtending an acute a!Ilgle to. the lower margin. 
"Umbo ovate, .blunt, slightly protruding above the hinge line in the 
.anterior 1/3' of the length ' of the hinge line. ' Hinge . line straight,a little 
.more than one half .of the . length of the valve. Auricle small, -slightly 
.convex, separated from the body of the valve by a shallow depres­
.sion. Wing larger, subtriangular, . flat, separated from the body of the 
valve ':by an eXtremely narrow keel distinctly marked along theoomplete 
length 'of the posterior margin. The keel fo.rms an ' angle o.f 20 Q with 
the posterio.r part of the hinge line. The wm·g occupies two. thiTds o.f·the 
length of the posterior margin. 'Ornamentatio.n consists 'o.f fairly regular 

. E'ig. 11 

Leiopteria (Actinopteria) innotata (Barr.) 

Left valve X 4; depth 1421.4-1421.5 m. 
Skorupka lewa ' X 4; gl~oo~oM: 1421,4-1421,5 m 

ooncentric ribs between which are mar:ked. the growth lines; ornamenta­
ti~ mOst distinct in the central and Io.wer part of the valve .. Extremely 
:fine, u'regO.lar, thread-likE! radial-striae are visible o.n ' some specimens. 

Dt.,nensiom: height 10.0 mm~, length 13.5 mm. 
A few bad}.y preserved :right valves seem more flat 'a~d are less 

-distinctly o.rnamenteci. . . . 
Comparisons. :- The a-bove describedfo.nn comes nearest to that 

.sho.Wn .by· Barrande ~ tab. 229/XI,4. 
Strotigrophicposition and distribution. - Chehn :boreho.le - only 

in the Monogmptus perneri zone; Pfidolbeds in ' the Barrandiari ,baSin. 



. Fam:Pteriidae 'Meek, 1"865 
. 'r.... ,,',:. 

S;ubfam.. ;Lbp.op~er.in~e. ~a.i.1J1ieux, ~ 193.1' 

Gen: • LimopteraHall,' 1870, emend. Frech .. 1891 
Subgen. Lim6ptera' (Limoptera)' Hall, 1870 

Limoptera (Limoptet'a) sp~' 
(p1. VI, ~ig; 1; text fig .. 12) 

Material. -. 1 incomplete right valve Nom. 13·70.4,-1371.8 m. 
Description. - Valve .. .irregular in : shape, . spmewhat obliquely 

elongated towand the posterior, slightly convex. Greatest convexity occurs 
just below the umbo. Umbo sharp, anteriorly shifted and slightly pro-

Fig. 12 

Limoptera (Limoptera) sp. 

Right valve X 2; depth 13'ro.4-1371.8 m. 
Skorupka prawa X 2; gl~kosc 1370,4-

1371,8 m . 

truding above the straight hing~ line. Auricle sn:tall, subtriangular, 
separated' frOm the 'body of the valve by a faintly marked depression. 
Wing sub~iangular, flat,. narrow, separated from the body of the valve 
by a shallow furrow. Ornamentation consists of distinct, thick, slightly 
sinuous radial ribs of the 1st order between which occur in pairs' irre­
gular., finer :r:iIb~ of .the 2nd order; these are. v:isible. only in the lower 
part of, the valve. Irregularly. arranged .. grQ.Wt~ lines ... -also mark. the 
s~faC?e. The: auricle. and the wing .la~k radial <;)rnamentation. 

Stratigraphic . position. ~md distribution~ - Chekn horehole ---: Pri­
stiograptus tr:ansgr:edi~ns zone~ 

Gen: Pter'ochaenia Hall; 1842 .' . 
Subgen. Pterochaenia {Pterochaenia) Hall, 1842 
Pterochaenia '(Pterochae'tiia) cheimiensis ·nOv. sp. 

(PI: VI, flgS; '2-7; text fig~ 13). 

Name''''';'' after 'Chcl1n, ',a: toWn' in eastern Poland, near which the 
boreholeviaS: dtilloo .. 

·Material. ~,More than 170'valves, of which 20 aTe right valves, 
from 1208.4-1249.9 m. 

-Hdlotype>--;;· Le:l)t' valVe'frOm 1'248.9-1249.9 m. (pI. VI, ·fig. 5'; text 
fig;' t3r· " 
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_ Description. - Valve subrhomboidal in _shape, slightly obliquely 
elongated towards the posterio!". Length of valve equal to that of the 
hinge line. Valve strongly convex; -the greatest o()DIve:X::ity occurs at mid­
height of the valve. The axis of 'the greatest convexity extends some­
what obliquely towards the lower margin and-forms an angle of 60° with 
the posterior part -of the hinge line. Anteriorly the convexity 'Of the 
valve decreases abruptly while posteriorly'it gradually passes into the 
flat part 'Of the valve near the binge line. Anterior margin oblique, 

-with a faintly marked byssal slit; subparallel to the posterior margin. 
Lower margin rounded, arcijately united with the anterior and pOsterior 
mangin. Umbo blrunt, much protruding ~e the straight hinge line 
and ~mewhat anteriorly shifted. Posterior end of hinge .line is rolJed 
and thickened. Ornamentation consists 'Of irregular con-centric folds. and 
growth lines. Very fine radial striae axe sometimes visible on the flat 
po,sterior part of ,the valve. 

Dimensions: height 6.9 mm., length 6.9 mm~ 
Right valve (pI. VI, figs. 3, 7) more flat and less distinctly oma­

mented. 

Fig. 13 

pterochaenia (PterochQ.enia) chelmiensis novo sp. 

Left va'lve X 5; depth lMS.9-l249.9 m. 
Skorupka lewa X 5; gl«:bok~~ 1~,9-1249,9 m 

Remarks. - It is noteworthy that within this species the shape 
of the valves varies, particularly in what the length and height are 
concerned. Moreover the 'left valves are cOnsiderably more convex than 
the right valves and have a more' distinct ornamentation'. 

Stratigraphic position and distribution. - Chelm borehole - the 
Monograptus angustidens and M. unijormiszones. 

Pterochaenia {Pterochaenia) tenuis novo sp. 
(pI. VI; figs. 8.;.12i te~t fig. 14) 

Name ,.,.... after the Latin'word tenuis meani'Illg .gJ.ight, delicate. 
Material. - 30 left valves and 4 right valves from 1219.1-13-75.1 m. 
}lolotype . ..- Left valve from 122-3:8-1223.9 m.' (pI. VII,' fig. -9; text 

fig. 14:). 
Descriptipn. ,..- Valve subrhombo,idal in shape, slightly obliquely 

elongated towards the posteriori anteriorly rather convex. From a:bout 
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mid-height .of the valve the convexity· gradually decreases in the directi.on 
~f the lower margin. The greatest convexity occurs in the upper 1/4 ·.of 
the height .of valve. The axis .of the greatest convexity, e~tending ob­
liquely from the apex toward the lowermal'gin, issubparallel toO the 
anterior ·and posterior margin, subtending an angle .of 60°' to the hinge 

Fig. 14 

FteTochaenia (pteTochaenta) tenuis novo sp. 

Left valve X HI; depth 1223.8-1223.9.m. 
Skorupka lewa X 10; gl~bokoA6 122~.8-1223.9 in 

line. Anterior maxgi·n parallel to the posterior margin, nearly straight, 
with a slight byssal slit; it passes in a gentle arch int.o the distinctly 
TOU!Ilded lower mal"gi·n. ·Posteri.or margin straight, gently sweeps in an 
.arch into the lower margin at an angle .of ca. 80 0

• Umbo blunt, turned 
and slightly shifted toward the anteri.or; it protrudes above the straight 
binge line. Posteri.or end .of hinge line somewhat longer than the anteri.or 
part, :rolled and thickened. Onnamentation ccmslsts of fine,. i.rrelgW.ar 
<:OllCentric striae and thicker growth lines. Fine, irregularly arranged 
.:radial striae are also marked on the surface. 

DimensiOns: height 3.0 mm., length 3.5 mm. 
The right valve (plo VI, fig. 12) is 'more flat, less .distinctly .oma­

mented. 
Compari8on8. - The above described form differs from Pterochae­

-ma (Pterochaenia) chelmiensi8 in somewhat different outline, notably 
.smaller convexity and different ornamentatiOlll pattern. 

Stratigraphic position and di8tributi~n. - Chelm borehole - Pri­
.stiOgraptU8 t~nsgredien8 and Monograptu8 ongustidens zones. 

Subgen. Pterochaenia (Dvorecia) RuZiCka, 1949. 
Pterochaenia (Dvorecia) contempta (Barr.) . 

(pI. VII, figs. 1-6; te~t fig. 15) 

:1881. Avicula contempta - Barrande, Syst . . si1ur~, VG!. VI, tab. 229/VI, 
1-2. 

1881. Avicula tremula - Barrande, Ibidem, tab. 230/IV, 1-10. 

1949; Pterochaenia (Dvorecia) contempta - Ruzicka, pteriidae Thiele 
. l:esk. sHuru a devonu, p. 10 . . 

Material. - 41 left and 6 right valves from 1259.0-:-1384.5 m. 
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Description. ~ Lef:t \Ta'~v~ fr9ID, 1373,6-:1373.7 m. (pI. VII, .. fig. la, 'b;. 
text fig. 15) ~,bo!Va~e" in ~hape, poSteri~rly elQ-nga~e4. The greatest 
convexity Occur~ i:r t~e , a~te~~l;". p~t. nea~ , the. umh9·"it ',~ad1iany. 
decreases ,post~rio-rly. The ,a:J;is of the, grel;itest , Conv~xity, ,rups .from the 
umbo, sJlbparal1~i , to ' the' ap,teripr, .ma,rgin:.aJ;ld · Aor~ .. 'an', angle . of 50C>-

. ". ' .. '. ' . ' .. 

Fig. 'IS 

Pterochaefl.ja : (Dvorecia) contem!P1;a 
'(Barr.) 

Left valve X 2J5; depth 13'13.6-1S73.7m. 
Skorupka: 'lewa ' X 2,5 ;" gll:OOkoSC r3'13,6-

1873,7-m ' 

with -the posteriorp'art pi t~e hinge'~·1.i~e. ~terior mallin" n~arly ,straigh~r 
sweeping .by a gentle arch to the l<)'wei' mar-gin which swings into the­
arcuate" poSterior marg~: "UmbO 'straight;, 'biunt, . sHghtiy 6oD.vex, sOIrie~ 
what ,protruduig 'aoovethe hinge )hie and placed 'very' near' to the 
anterio'r margin.' Hinge Hne str.ai.ght, shorter than the l'ength' Of the 
valve 0(11.0 mm.). Its p<lQterior :part 'gently PaSses :00 the 'posterior' margin;­
Auricle small, subtriangWar,: cOnvex, 'separated' by an ' extremely 'Shallow' 
funuw from -the anterior 'margin; ·it· is_ marked solely, 'by. tranSverse 
striae. The ornamentation of the valve consists of longitudinal, irregularly' 
arranged; gently sinuotis dbs·descending, f·rom the umbo .. tO' ,th~ ,margi!l8. , 
They are most distinctly Imarked :in ,the ant~ri()r. and lower part -of the· 
valve, disappearing in the posterior· 'part . which ·is ~r-ked,' with , fine· 
radial striae. Grow.th lines and",oc~~sic:)1ia~y~ in:egularly"a;r-ra-p.ged trans-­
verse gmae' are alSQ v::i:sj,ble, 

Dime,.tsions: height 14.5 mm., length 18.5 mm. 
Right valve · from, H3-8..4-1438.6 m. \·(pl. "VII" fig. 6), ._parlly damaged, 

is more flat and · bas an·. omamentati® , characterl9tic of this species. 
Comparisons. - 'The, above described form. closely resembles those­

shown by Barrande in tab. 230/IV, 2, 6, 7 which he reft!lTed to Avicula 
tremula. After reviSing' 'it 'B. ;Ruzi~ka ' (1949) inelt.tded . 'this' species intO 
Pterochaenia (Dvorecia) contempta, since he 'did not note any difference­
,between the two specres;. 

Stratigraphic position and :di8t7'ibtLtion" '- ' Cbelm"'oorehoQle ~ from 
the top o.f the Pristiograptus admirabitis zone to. the ,P., ·transgrediens: 
zone; the PfidGI beds in ,the , Barranciiap ;·basin. 
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Faro. PteriDei.clae!Fiscb~, .1887 

Gen. "Leptodesma Ha:ll, '1883 
Leptodesma impar (Barr.) 

. '(pI. VITr, fig.- 1; text fig; 16) 

1881. Av.icula impar - Barr.ancie; Syst .. .silur.~ vol. VI, ,tab. 229/IV, 1. 

1950. Leptoaesma impar - Ruzicka,. Lciopteriidae _Maillieu~ Cesk. siluru 
-a devonu, p. 231. 

Material. - Left and right valve · .of the same specimen' from 
1247.9-1248.4 m. 

DescriptUrrJ... -Left valv~irregular in shape,m~tely ·convex, 
posterioI'lly.somewhat obliquely elongated. The greatest conve~ity occurs 
in the upper 1/3 of the height of the valve. The axis of the greatest 
convexity runs from the umbo subparallelto the anterior margin 
forming an mgle of ca. 55° with the posterior part of the hinge line. 
The oonvexity gradually descends towards the maTgins. The anterior 
and posterior margin oblique, sUlbparallel, the lower margin rounded. 
Umbo rather sharp, slightly convex, shifted anteriorly and somewhat 
protruding above the straight hinge line; . it occurs in the anterior 1/3 of 
the length of the hinge line. Auricle small, ' subtriangular and noOt 
distinctly delimited from the 'body of the valve. The wing elongated, 
flat and sepa'rated from the · body of the valve 'by an indistinct 

Fig. 16 

Leptodesma impa,. '(Barr.) 

. Left valve X 6; depth 1'247.9-1248.4 m. 
Slrorupka lewa X 3; gl~bokoj{: 1247,9-1~,4 m . 

" 
'. 

\ ". , 
\ , , .. 

depression. The ornamentation oonsists of hardly recogniZable; ' irregulal'~' 
concentric stTiae a!lld growth lines; it . is . a litt~e more distinct on . the 
auricle. The right valve resembles the left ·valve. 

Comparisons. - The form here considered is almost identical with 
thatsho~: by' .Ba·rrande in' ta'b. 229/rV, 1. 

, - : . Stratigraphic positio~ dnd ' .distribution. --.: Ch~ 'borehole - Mono­
grapiu8 angustidens' zone; the Pfidol beds in the Barralldian ·basin. 

\ . . . 
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Fam,Ambonyehiidae' Miller, 1877 

Gen. Mytilarca. aall, 1869 
Mytilarc(J lata n.ov. sp. 

(pI. VIII, figs. 2-5; text fig. 17) 

Name - after the l.Jatin word: lata meaning wide. 
Material. - 11 left valves and 4 right valves from 1235.1-1242.6 m. 
Holotype. - Left .valve from 123:5.7-1235.8 m. (pI. VIII, -fig. 2; text 

fig. 17). 
Description. - Valve longitudinally-ovate (mytilus-like in shape), 

moderately convex, greatest convexity occurs near the umbona:l part 
while the axis .of ,the greatest convexity runs near the anterior margin 
and subparallel thereto. The anteri.or margin nearly straight, the lower 
ma.1"'gkL.rounded, the .~EU'ior margin,. slightly .arcuate .and subparaUel 
to the anterior .one. Umbo moderately sharp, shifted entirely forward 

Fig. 17 

Mytilarca lata novo sp. 

Left valve X 6; depth 1235.7-1'23'5.8-m. 
Skorupka lewa X 6; glQbolro6l: 1230,7-1235,8 m 

and considerably protruding above the hinge line. Hinge line ~traight, 
112' the length of the valve and nearly perpendicular to the posteri.or 
margin. The surface .of the valve is ornamented by irregularly arranged 
concentric folds and growth lines. 

Dimensio-,w: h~ght ~ •. 6 . .m~., length 5.7 mm. 
The right valve (pI. VIII, fig. 3l' differs in no way from the left . 

valve. 
Strotigraphic pOsition and distribution. - Chelm 'borehole - Mono­

groptus . angusddens. zone . 

.. Mytilarca procera noVo sp .. 
(pI. VIII, figs, 6-10; text fig. 18) 

Name - after the Lati-n word procera meaning elongated. 
Material. - 8 right valves and 6 left valves from 1209.7-1241.4 m. 
Holotype. - Right valve from 1235.1-1235.2 m. (pI. VIII, fig. 6; 

text fig. 18~. 
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Description. - Valve longitudinally-ovate (mytilus-like in shape), 
. moderately convex. The greatest convexity occurs near ' the u~J:w;m~l 
part from -where it uniformly descends to the · margins of .the:v:;llve. 
The greatest oonvexity of ' the axis,il'uns approximat~ly thiou~h the c.entre 

~ig. IS· 

Mytilarca pToceTa novo sp. 

Right valve X 2; depth ·1235.1- 1235.2 ID. 

Skorupka prawa X 2; gl~bokoM: 1235,1-1235,2 m 

()f the valve. Anterior and posterior border subparaUel and .gently . 
. arched, the lower margin roUJllded. The hinge line straight, short; . 

meeting the posterior margin at a strongly obtuse angle. Umbo comple­
tely anteriorly shifted and greatly protruding above the hinge line. 
Ornamentation oo.nsists of irregularly arranged and U!D.equally thick. 
concentric folds and growth lines. 

Dimensions: height 30.4 mm., length 21.0 mm. 
The left valve differs in no way from the right valve. 
Comparisons. - The fonn here described differs from Mytilarca 

lata in a considerably more pointed limbo, shorter hinge line and 
different angle at which it meets the posterior margin. -Moreover, · the 
orientation of the ,greatest convexity axis in these two species is 
different. 

Stratigraphic position and diStribution. - Chehn borehole - Mono­
grapttL8 angustidens and M. uniformis zanes. 

Fam. Lunulicardiidae F'ischer, 1887 . . , 

Gen. Lunulicardium Miinster, 1840 . 
Lunulicaroium. evolvens Barr: 

(pI. IX, figs. 1-6; pI. X, fi,gs. 1-4; tex~ figs. 19,20) 

1881. Lunulica1ldium evolvens - BaITande, Syst. silur., vol. ·.Vl, .:.ta:b • .231/r, 
H, Hr~ IV; f;a!b: · 2321I, IT, rH, IV. 

Ma.terial. -185 left and right valves -(amon:gtb,.ese'16a'~are:juvenile 
iorrris) ff9lll 1'371.9-1436.4 m .. 



Description. - Left valve from 1387.9-1389.8 m. (pI. X, fi'g. 1; text 
fig. 20) subtriangular, :Poeteriorlysomewhat elongated, moderately con­
vex, with the greatest convexity near the umbo. Umbo blunt, hooked, 
anteriorly shifted and protruding above the hinge line. A distinct keel, 
separating the lben,t flat part of the valve, extends from the umbo 
towards the lowermargi,n. Since the writers' specimens are flattened 

Fig. 19 

LunuUcardium evolvens Barr. 

Right valve X 10; depth 1387.9-1389.8 m. 
Skorupka prawa X 10; gl~bokoS(: 1387,9-l389,8 m 

this 'Pad of the valve is not visible. The posterior part of the .valve is 
"alar", the posterior margiJn straight. The lower margin rounded. 
Ornamentation consistS of several disti.nctly thicker radial ribs of the 
first order :and two, hardly '1'eco~ble ribs of the second order which 

Fig. 20 

LunulicarcUum evolvens Barr. 

Left valve X 3; depth 1387.1)-1389.8 m. 
Skorupka lewa X 3; glQbok~ 1387,9-1389,8 m 

,separate them. Near the keel the ri'bs run almost parallel ,to it while 
centrally and posteriorly they curve arcuately .backwards. 

Dimensions: height 11.0 mm., length 10.5 mm. 
The left valve does not in any way difier from the right· valve. 
Numerous juvenile farms are characterised in the first place :by 

a well pr~ed relatively la11ge unornamenteci prodiSSOCO!IlCh - occupy-::­
irig 1/3 . of the height of the valve (pI. IX, figs. 1-6; text fi;g. 19). 
A semi-circular narrow groove separates the prodissoconch from the 
ornamented part of the valve. The ornamentation on juvenile forms is , 
very regular. It oonsists of 6-7 radial ribs of the first onier extending 
from the groove towards the marrgins, and curving axcuately towards 

\ the posterior. Two delicate rib.'l of the 2nd oroer · invariably occur 
between them and follow · a similar direction. As already has been 
mentioned ribs of the 2nd order are not always readily ddscern~ble 
in mature forms, ,particularly iIn the lower part of tlie valve. All the 
juvenile forms are of extremely small dimensi<ms. not exceeding 3.5 ·mm~ 



With growth the umbonal part of the valve, together with the 
prodissooonch, becomes booked, hence this part i.s invisible on older and flattened specimens. 

Rema'1'ks. - No prodissoconchs are shown an. any of the forms 
belonging to the geDUS Lunulicardium figured by Barrande. A study of 
BalTande's original specimens, however, revealed the presence of an 
excellently preserved prodissoconch in many species, e.g. in L. ezcellens 
(Barrande, vol~ VI, tab. ' 233/IV, ~10j in the !presen't ,paper this. fonn is 
sOOwn in /pI. XXVI, fig. 1) or in L. eximium (Lbidem., tab. 242IIII, 6-10j see ,pI. XXVI, fig. 2). 

Comparison8. - The here described form shows a very dose 
similarlty to that presented by Barrande in ta,b. 23211, 11. 

Stratigraphic position and distribution. - Chehn 'borehole - from 
the top of the Monogroptus bouceki zone to the bottom of the Pristio­
graptus tro:nsgrediens zOne; the Pfidol beds in the- Barrandian 'basin; the Rhine Schiefergebi.rge. . 

Lunulicardium cf. eximium Barr. 
(pI. X, figs. 5-6; text fig. 21) 

1881. Lunulicardium eximium - Barl"ande, Syst. silur., vol. · VI, 
tab. 24211-VIII. 

1950. LunulicaTdium eximium - Termier, Paleont~ Marocaine, tab. 169, 
figs. 1-4. 

Material. - 4 right valves and. 1 lett valve :from 141'5.2-1441.7 m. 
Description. - Right, valve from 1439.7-1441.1 m. ' (pI. X, fig. 5i 

text fig. 21), SI.1ibt:riangu'larly-ovate in shape, moderately convex, with the 
greatest convexity in the upper 1/3 of the height of the valve. Umbo 
bl\l!Ilt, hooked, muchprotroomg above the hinge line' and shifted 
forward. A dimnct keel, extending from the ,umbo toward the lower 

Fig. 21 

Lunulicn'l'dium cf. mmium Barr. 

Left valve X 3; depth 1439.7-1441.1 m. 
Skorupka lewa X 3; gl~bokosc 1439,7-1441,1 m 

margiln, separates the curved anterior part of the valve which is not 
visilble on our specimen. The posterior of the valve near the hinge line 
is flat, the posterior margin is rounded and . passes arcuately into the 
lower margin. Ornamentation consis1a of ·thicker radial ribs of the 
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1st order- 'between which . occur a few (2-4) more delicate ribs of the 
·2lnd order .. Only one ri,b of the 2nd order is distinctly marked in the 
umbonal part, others occur in the upper 1/3 of the height of the 'Valve; 
Fine growth lines are also visihle on. the flattened posterior part near 
the hinge line .. . 

Dimension,,: height 12.7 mm., . length 12.0 mm, 
Comparison,,: ~ The above described form resembles that figured 

by Battande in tab. 242/1, 6-10. . 
Stratigraphic position and distribution. - Chehn borehole "- from 

the Monograptus bouceki zone to the bottom of ·the Pristiograptus 
admirabilis zone; the Pfidol 'beds in the Barrandian basin; Morocco. 

Lunulicardium .undulatum Barr. 
(pI. XI, figs. 1-8; pI. XII, figs .. 4-5; text figs. 22, 23) 

1881. LunulicaTdium undulatum - Barrande, Syst. silur., vol. VI, tab. 
24()/I,I-5. 

Material. - 100 right a'nd left valves (among these 60 juvenile 
forms) from 14209.7-1452.0 m. 

Description. - Left valve from 1448.4-1448.6 m. (pI. XI, fig. 8; 
text fig. 23:), sulb'briangular in shape, posterilOX'ly somewhat eIlo~ated, 
moderately convex. Greatest convexity occurs in the um'oonal part. 
Unibo 'blU!llt, hooked, and much protruding abov·e the straight hinge line. 
A distinct keel extending from the umbo to the lower m 'argin separates 
:the curved anterior part of the valve. Both this part a;nd the anterior 
margin are invisi'ble on mOBt of the flattened specimens. The anterior 
.part of the valve is preserved in only one specimen from 1436.8-1439.0 m. 
(pI. XI, fig. Ba.b); the anterior margin in this specimen is. Strai.ght and 

Fig. 22 

Lunulicardium undulatum Barr. 

Right valve X 10; depth 1444.05-1445,2 m. 
-...- Skorupka prawa X 10; gl~bok~c 1444,05-1445,2 m 

. ,! 

the omamentatiO'.I1 different than on the body of the valve. It consists 
of irregular concentric unduJations. The posterior part of the specimen 
here described is "alar", the posterior margin is straight and joins ar­
cuately wLth the rounded lower. mal'gin. · .Ornamentation oonsists of clo­
sely spaced delicate radial ribs. Irregularly arranged concentric undu..; 
latlonsare also marked on the ·surface of the valve. 

Dimension,,: height 10.0 mm~, length 10.0 mm. 
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There is no difference ·between ·the right 'and the left valve. 
Extremely numerous juveni,1e forms in various stages of develop­

ment are, in the first place,. ch~acterised by the presence .. of . a visible 
prodissooonch; it occupies 1/3 of the hei'ght of the valve, is .U7lomamented 
and separated .from the body' ot'· the valve "bya distinct nalTOW groove 

Fig. 23. 

LtLn~lic.ardium u~ulatum :aarr .. 

Left-\talve' x 4; depth 1448.4-1448.6 m. 
Skorupka lewa X 4; gl~boko~c .1448,4-1448,6 m 

(pt XI. figs. 1~5; text fig. 22). In· juvenile specimens the ornamen:ta.tion 
is very.distinct; it consists of .clOlSely spaced delicate radial ribs.. Tra!lS-: 
verse u'J1,dulations are not present in the yOU!Ilgestfo~s. They make ' 
their appeara;nce in a later stage and are readily discernible in mature. 
forms. . . 

All.' ·the . juv€nlle specimens have extremely . small dimensions 
(2.5-3.0 mm.). . . . 

Comparisons. - The' above descrilbed form resembles that figured 
by Barrande in tab. 2401i,1. It should ,be stressed that in -Barrande's. 
anginal specimel'l: the umbo and the posterior margin are damaged and 
that his illustration differs from the original (a photo of this form is 
shown in the present paper in pI. XXVI, fig. 5a,b). In our forms the 
ornamentation is more delicate. This is probably due to the state of 
preservatian and different eoological environment. 

Remarks. - While studying Barrande's collection of lamellibranchs 
the writers found a form showing close similarities with specimens in 
their rpossession. That form was determin·ed by BaiTande as Cardiola op ... 
portuna :(taib. 182IV1,l-2). In OUT opinion it represents a jUIVe.nile stage of 
the genJUis Lunulicardium. This is suggested :by the followi.ng characters: 
conspicuous keel, curved··anterior part of the valve, lack of ornamentation 
o,n the pi'Odissooanch, and delicate radial ornamentation of the valve 
(a photo of this form is given in the present paper in pI. XXVI, fig. 4). 
The same ,remarks are applicable to a form figured by Barrande in tab. ' 
17,8IVII,l~, except that the latter specimen has more widelv' 8nlU"M 

radial ribs. 
Strotigraphic position' and distribution. - Chehn. borehole - Mono­

graptus bouceki zone, a180 1 Specimen from the 'bottom of·theM. perneri' 
zone; Pfidolbeds in the BaITa·ndian -basin. 



Faro. Pterinopectinidae NeweM, 1938 

Gen. Pterinopecten Hall, 1883' 
Subgen. Pterinopecten !(Pterinopecteri.) Hall, 1883 

Pterinopecten (Pterinop~en..) cybeZe(BaiT.) 
(pI. XII, figs. 1-3; text fig. 24) 

1881. Pterlnopecten cybeZe - BaITande, Syst. sillH'., vol. VI, tab. 
2281II,l-1O. 

1881. Aviculopecten simia - Barrande, Ibidem, tab. 225/1,1-2. 
1959. Pterinopecten (Pterinopecten) cybele - Ruzi~ka, Prantl, Pfibyl, 

Some pectinoid P€lecypods. .... , pI. I-IV. 

Material. - 13 left valves and 9 right valves from 1293.3-1366.95 m. 
Description. - Right valve from. 1295.4-1295.9 m. (pI. XII, fig. 3; 

text fig. 24), Stilrq'1la<iTate in OUItline, somewhat elon;ga.teld' tlOiwam the 
po.sterior~ slightly convex. The greatest oonvexity occurs between the 
umbo and mid-height of' the valve. The greatest convexity axis forms 
an angle .of 70° with the posterior part .of the hinge line. The umbo 
forward-pointing, blunt, slightly protruding above the straight hinge line 
whose length is smaller than that of the valve. It is situated at about 
the anteri.or 1/4 of the length of the hinge line. The auricle small, sub­
triangular, separated by a shallow fuTIl'Ow from the ,body .of the valve. 
The wing large, su'btriangular, delimited from the ,body o,f the valve 
by a faintly indicated depression wbtending an angle .of 50° to the 
posterior part of the hinge lirie. Ornamentation consists of radial, gently 

Fig. 24 

pterinopecten (pterinopecten) cybele ~Barr.) 

Riglrt valve X 3; depth 1295.4-1295.9 m. 
Skorupka prawa X 3; gl~bo~i! 1295,4-1295,9 m 

undulated ribs .of the 1st order which run from the ~bo toward the 
maI'lgins. Shorter, thin, delicate and sinuous ribs of the 2nd order occur 
between them. Extremely delicate, closely spaced concentric striae and 
irregularly aITanged growth f.olds are also visible. On , the auricle and 
wing radial ornamentation is scarcely recognisable while folds and con­
centric striae are readily disce-rnible. 



Dimensions: height 1'5.8 mm., length 17.2 mm. 
In shape and ornamentation the left valve agrees with the right 

valve. . 
Comparisons. - The above farm resembles that fig.UTEd iby Bar­

rande in tab. 223III,5. 
Stmtigraphic poBition and diBtribution.. - Chehn borehole - only 

in the Pristiograptus transgrediens mne; the Pfiool lbeds in the Bar­
randianbasin (the same zone). 

Fam. Aviculopectinidae Meek & Hayderi, 1864 

Gen. Aviculop~ten Mac Coy, 1851 
Aviculopecten sp. 

(pI. XII, fig. 6; text fig. 25) 

Material. - 1 right valve from 1394.5-1395.2 m. 
Description.. - Valve of irregular shape, poeteriorly somewhat 

elongated, slightly convex. The greatest convexity occurs· in the umlbonal 
part. Umbo rather ,pointed, somewhat protruding above the straight hinge 

Fig. 25 

Aviculopec:tm sp. 

Right valve X 5; depth 1394.5-1395.2 m .. 
Skorupka prawa X 5; g}~bok~c 1394,5-1395,2 m 

line. .Anterior and posterior margin ()Iblique, lower margin rounded. The 
auricle. laa-ge, swbtriangular, slightly convex, separated from the body 
of the valve ,by a faintly indicated furrow. The Wing huge, su·btriangular, 
flat and delimited fron;t the body of the valve by an extremely faint 
depressian. Ornamentation consists of gently sinuous, distinct, sub-cir­
cular radial ribs and of concentric ;growth lines which are irregularly 
spaced. The ornamentation an the wing is similar except that the ribs 
are more closely spaced and thimler. The radial ornamentation ()Ill the 
auricle is not very distinct while the closely spaced concentric striae 
are 'well visible. 

Dimensions: height 11.8 mm., length 11.5 mm. 
Stratigrarphic Position. and diStribution. - Chehn borehole - Pri­

Btiograptus admirabilis ZOIIle. 
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Fam. ModlolOpsidae Fischer', 1887 , 

Gen. ModiolopSis Hall, 1847 
Modiolopsi8 cf. fle:m Barn-. 

' (pi~ XII, figs. 7~9; text fig. 26)" 

1881. -Modiolopsl8 fie:eci ---Barrande, Syst. silur., Vol. VI, ta1b. ' 260/11,1-8. 
Material . ....;.... 5 left valves :and 4 right valves from 1207.9-1'252.,9 Il'l; 
Description. - LefIt valve :from 1247.9-1248.4 m. {pI. cXII, fig. 6;­

text fig. 2'6), subovate, posteriorly elongated, modera.tely convex. The 
greatest ocmvexity is marked at mid-height of the . valve. Lts rather steep 
descent towaros the anterior margin produces a distinot notch; towards 
the posterior it dlsappears 'gradtiiilly~ The anteriOr margin oblique, ,the 
posterior margin round:ed, the lower one axcuatf:. Umbo blunt. sli~htJv 

S! ig. 26 

J¥lOOiolOpSis cf.f/Aiza Barr. 

Left valve X 9; depth 1247.9-1248.4 m 
Skorupka lewa X 9; g~~bokoM: 1247,9-1248,4 m 

protrudi'!lg .above the hinge line and somewhat , shifted to the-' front. 
The hinge line straLght and shorter than the overall length of the- valve. 
Surface smooth, faint ,growth lineS -are occasionally, visible. 

Dimensions: height 3.1 mm., length 3.5 mm. " 
The right valve doea not differ from ,the lett one. 
Comparisons. - The 8!bove form resembles that figured by Bar­

rande in tab. 260111,3. 
Stratigraphic p08ition and distribution. - Chehn borehole in the 

Mon09raptU8 angu8tiden8 ,and M. uniformis w.nes; the Pfidol and the 
Lochkov lbeds in the Barrandian .ba.sili. ' 

Fain: ~s,tat~idae Gray, 1840 

Gen."Astarte Sowerby, 18-18 
A8tart~ cf. primula Barr. 

(pI. ' XIII, "fig,. 1; ,text fig. 2-7) 

1881. A8tarte primula :- Ban:ande, Sy~. slIur., vot vt,' ,tab. 31/VI,1-6; 
tab. 190/1...;1-1; t~b. 297/1-7. ' 

Material. - 3 right and' 3': left valves from 1267~'6';'1415.2'-m. 
"De8~ripiio~. ~ Ri'gM' vai~e- kom 12'95.4-i295~9_ ;rn. o(pJ.' XIII, fig. 1; 

text fig. 27!), semi-circulaT, moderately convex'. ~Umbo ' sli-ghiIY ,shift~ 



to the fFont, blUnt and oonsidera'hly protr~ding above the straight hinge 
line. Ornamentation oorisists of cOncentric hTegul8x folds; growth ·linesi 
are ' also ,marked. 

, Dimensions: height:10.0 mm;, length 10.5 mnf. 
CompaTisons.·~ The above foOrm ' shoOwsa close, similarity to thaf. 

figured' by Battancie in tab" 31!VI,1-3. 

Fig. 27 

Astarte cf. primula Barr. 

Right valve' X 4; depth 1295.4-1295.9 m;, 
Skorupka prawa X4; gI:~kD&c 1295,4-i'295;9'1IIl 

Stratigrap"'~c position and distribution. --:-' Chelm 'borehole - from, 
the Pristiograpiw admirabilis zone to the P. transgredie~ zOne; the 
Pfidol ,Qedsin the Ba.rrandian basin. 

Fam. Cyp"ican.liniidae Ulri.ch" 1897, 

,Gen; 'Cypricarctinia Hall, 1 Hl:) \:I, .. , 

Cypricardinia cf. longiuscula Barr. 
(pt XIII. fig.:,:H, 

1881. Cypricardinia longiuscula -.;... Barrande, Syst. ' sihir., VoOl. VI, ta:b~, 

285/1,14-17. 

Material. - Incomplete' i-ight and left valve of the same specimen: 
from 1208.6-12{)8.8 m. 

Description. - The preserved 'f.tagm€nts of .this shell come nearest 
a form fi.guTed Iby Barrande in tab: 28'5/1" 16. Our form is strongly e'lon-· 
ga,ted toward :the posterior. Umbones ,blunt and almost completely shifted 
to the anterior; they , pr~trQ.d:e, ,' above the straight hmge line. Ornamen­
ta'tiO!l1 consists of Closely spaoeci'-ooncentric: ,fold$. 

Sratigraphic position, and ,distributio.n; ,::- Chew 1:lorehole, - the· 
Monograptus unifo.Tmis 'ro.ne; Lochkov beds' in the Ba·ricmdfan basm~ 

Cypricardinia cf. mintiscula Barr. 
, (pI: XIII, figs. 4-5; text fig. 28) 

1881. 'Cypricardinia minuscula - 'Barrande" Syst. silU;l'., vol. VI, talb~ 

285/1,10-13: 

Material.-5 Tight 'valves 'a.nd-7 left valvea: ':I)OOtn i222Ai 125Q:5. tn:. 
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Description. - Right valve from 1249.9-12'50.5 m. (pI. XIII, fig. 5; 
text fig. 28), trapezoid in shape, elongated posteriorly, fairly convex, 
with the greatest convexity axis ru:nning. from the 1,1lllbo to the COIIltact 
-of the lower and the posterior margin. The 'conventy slopes steeply 

. towards the posterior -but gently' towa:rds·, the lower. and the anterior 
margin. Umbo blunt, rather broad, anteriorly ... shifted and oonsideralbly 
protruding above the straight hinge line. Ornamentation consists of dis­
tinct, rather thick, iITegular concentric folds between which are marked 
delicate transverse striae. 

Fig. 28 

Cypricardinia cf. minuscula Barr. 

Right valve X 10; depth 1249.9-. 
1a50.5m. 

Skorupka praWla. X 1'11; gl~bokoSl! 

];249,9-1250,5 m 

Dimensions: height 6.0 mm., length 6.8 mm. 
Comparisons. - The above form resembles that ftgured ·by Bar­

rande in tab. 285/I,10,12. 
Stratigraphic position and distribution. - Chelm borehole, - the 

Monograptus angustidens zone; Pfidol beds in the Barrandian basin. 

Fam. Praec~rdiidae R. Hoernes, 1884 

Gen. Praecardium Barra·nde, 1881 
Praecardium adolescens Barr. 
(pI. XIII, fig. 2; text fig. 29) 

1881. Praecardium adolescens - Barralllde, Syst. sillir;, vol. VI, ta1b. 
88/I1I,1-8; ta.b. 88/V,1-13; tab. 91/11,1-7; ta.'b. 91/'HI,3-18. 

Material. - 1 right valve from 1382.6-138-2.7 m. 

Description. - Valve subtriang'ular, oonvex; the greatest convexity 
-occurs in the umbonal part, from there it gradually disappears towards 
the lower Inal'gin. Towards the anterior margin the line of COIIlVlexity 
bends abruptly and causes the formation of a distinct arehed keel. 
'Towards the posterior, however, the bend of the line of convexity is con­
spicuous in the umbonal part only. Umbo in a subceittral position, 
strongly hoo~ and considerably protruding above the hinge line.' Orna-



mentation of the valve oonsists of radial, thick: rounded ribs; the distance 
between the ribs is nearly twice theiT width. IIll the umbotn8ll ,part the 
ribs are · narrow, they widen ·graduaUy towards the margins. Crowded, 
delicate concentric striae are also ma1"ked~ ·they ·'are well ·visible under 
stron.g magnification. 

Fig. 29 

Praecardium. adowscenB :Barr. 

Right valve X 3; depth 1382.6-1382.7 m. 
Skorupka prawa X 3; gl~bokoM: 1382,6-01382,7 m 

Dimensiom: h.eight 14.0 mm., length 17.2 mm. 
Comparisons. - The above fonn comes closest to that figured by 

BaltTande in tab. 91/111,16-17. 
Stratigraphic position and distribution. - Chehn 'borehole - :the 

Pristiograptus perbrevis zone; the Pfidol beds in the Barrandian 'basin. 

Praecamium cf. numa Barr. 
(pI. XIII, fig. 6; text fig. 30) 

1888. Praecardium numa - Barrande, Syst. SilUT., vol. VI, tab. 89/1,1-4. 

Material. - 1 right valve from 1380.2-1380.4 m. 
Description.. - Valve triangular in shape. strongly CO!llvex. The 

greatest oonwxity occurs in the upper 1/3 of the height of valve. Towards 
the anterior margin the oonvexity descends steeply. Umbo 'blunt, slightly. 

FIg. 30 

Praecardium cf. numa Barr. 

Right valve X 6; depth 1380;2-1380.4 m. 
Skorupka prawa X 6; gl~bokos~ 1380,2-1380,4 m 

hooked and protruding above the hin.ge line. Anterior a!lld posterior 
margin oblique, the lower ma!rgin rounded. Ornamentation consists of 
radial l'ounded ribs, separated by fairly deep fu.rJ'OWs. The ribs widen 
out downward. 
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Dimensions: The aboVe: fOrm . resembles ' that' figured 'by Ba:rrande', 
in tab. 89/1,1-4. , , . , - -

-'",', Stratigraphic poiition and distribution. ~·· ChebD.bOreh.ole· --:. the: 
Pristiograptu8 perbrevis zone;' the Pridol beds in the Barrandian'baSi:h~ 

Gen. Cardiola Broderip, 1834 
Cardiola bohemica ,Barr. 

(pI. XlV, fi~ 1-5) 

1881. Cardiola bohemica - BalTande, 5yst. silur., v.o!. VI, tab. 164/IV, 
19-22: tab. 168/I-XII: ta·b. 169/1-40; tab. 17011-37. 

1929. Cardiola bohemica - Heritsch, Faunen aus ' dem SHur der Ost­
alpen, tab. Ill, figs. 204-217,220. 

1930. Cardiola bohemica - Heritsch, . -Die, .obersilurische' FaWla,' tab. 34, 
figs. 49-51. 

1953. Caroiolabohemica - Kegel, Das PaUiozoikum der LintC!ener Mark 
bei Giessen, tab. 2, figs. 7, 8, 10. 

1958. Cardiola bohemica - E. Tomczyk.owa, ,Fauna z lupk6w graptoli-, 
towych (Fauna fror;n ,Silurian grapt6liticshales), tab. I, fig. 3. 

Material. - 37 valves ' :froril 1289.1-1571.0 m. 
Description. - Valve from 1294.15-1294.25 m. (pI. XIV, fig. 1) 

roundiBh in .outline, ocmvex. Umbo' blunt,strongly hooked and consi­
derably protrud.ing above the hinge'line; placed sub-centrally, only just , 
'a little shDfteld, toward the anterior. Hioge line straight, its length shorter: 
than that .of the valve. The ornamentation is very characteriStic. It con": 
si8ts 'of radial and ooncentric grooves ofvaljIDg depth. , The ' distance 
between the concentric ,g1'OQves is n.ot constant. Beginning from the 
mid-height 'of ' the valve fuwai'ds the ,umbo these grooves' are ~ closely 
spaced and conspicuous. In the lower ' part ' .of the valve they ' beo()m~ 
more shallow and widely spaced. At ,the point of oontactof the hinge 
line with the anterior and posterior part, the concentric grooves gmw 
indistinct while the loingitwdilIl8.1 furrows aTe weli marked producing 
several thicker ribs. In result of the intersectioo of radial furrows and 
ooncentric grooves' on the remaining surface of the valve, small niiniature 

,convex rectangles are formed which are m.ost oonspicuous in the upper 
half of the valve. m addition to longitudinal furrows and transverse 
grooves, transverse Sinuowf striae 'alsO oCcur ' on the rectangles; in the 
umbonal part they are widely ' spaced and famtly marked but become 
crowded in the lower part .of the valve; together with the shalll()wing 
of . the transverse ' grooves and the disappearance of the muiute convex' 
rectangles this modifies ' the ornamentatiOn pattern. Hence in the mar':': 
gi.na'l paris' of the, valve the ornamentatioin seems to consist of imbricated:: 
scales. 
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Dimensions: .height 17.8 mm., length .19.0 mm;, 
It is noteworthy that within the .species C. bohemica strong varia­

tiOlIlsare observable both in the shape of valves. and the ornamentation 
pattern. 

Comparisons. ~ 'r~e ahove form, as wen as the other Chebn :~peci­
mans show Stro.ng similarity ' with -those descrihed i!n BaITmde's paper. 

Remarks. - ,The genus ·Cardiola has been revised by J. iKfiZ of 
Prague {oral oommunication:). The results of this revision have not so 
far 'been published but it is known th&t Barrande's 70 specWsand 3 sub­
·species have :been reduced. by that author to 13 specres.J. Kfiz postulates 
the inclusion into C. bohemica of the following species: C. adaequata, 
C. adornata, C. bohemica irregularis {tab. 180IVII,4-'6), C. convergens, 
C. interrupta (tab. 170/38:"41), ' C. ·laticosta· a:nd C. modesta. In view of the 
lack of relevant literature it is' now hardly posible to make any oon­
,clusiveremarks as to the Correctness of the 'aSSignment of ,these forms 
to the species C. bohemica. 

Stratigra;ph.ic position ' a~d ~i8tribution: - Chebn borehole - from 
the Pristiograptus bugensius to the P. transgrediens zone. This species 
is aL90 recorded by H. Jaeger (1962) fTom ' the P. transgrediens mne of 
Kellerwald and the Rhine ' Schiefergebi'l"ge. Mter J. :Kflz the occurrence 
of this form in the Barrandim' basin is noted"in the upper ' parts of the 
LitEm beds, in the Kopanina Ws and ili the uppermost part of the Pfidoi 
beds. F; HeritsCh (1929, 1930) .quotes it from the Upper Silurlan of the 
Han: Mts.; the Carnian Alps; Sardinia and Portugal; H. Termier (1936) 
from Mol."<X.'CO ailld M. Chaulbet (1937) from Montagne Noire in France. 
E. Tomczylrowa (1958) rePorts th~t ' in the HOoly Cross Mts. C. bohemica 
is encountered in the Lobograptus scanicus zone. 

Cardiola fluctuans Ban. 
(pI.. xy, figs. 1-~) 

1881. Cardiola fluctuans - Barrande, Syst. sHur., vol. VI, ta'b. 164/ 
IV,l-lB. 

1929. Cardiola fluctuans - Heritsch, Faunen aus dem SilUT der Ost­
alpen, tab.. Ill, figs. 168-181. 

1953. Cardiola jluctUanS .- Kegel, -Das PaHio~um der Lindener Mark 
bei Giess~,p .. 43. 

Material. - ·6 valves from 1288.7-1567.6 m. 
Description. - Valve n-om 1567.5-1'567.6 m. (pI. XV, fig. 1a,b), orvate 

in ccmrtour, with. height greater than length; stnmgly convex, the maxi~ 
mum ocmvexity occurs at about 1/3 of the height of valve: Umbo hooked, 
rather pointed, subcentrally placed and protruding above the . hinge line. 
Omamental1:ian consists of regular, closely spaced, radial cylindrical 
ribs, :growing .broader towards the. lower margin. The ri'bs a:r.e separated 
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by uniformly Illal"l'IOW furrows. Several distinct, deep, concentric grooves 
are also marked. Faint growth lines are visible, too. . 

Comparisons. - The above form comes closest ifio that figul"ed by 
Ba!rrande i:n !tab. 1641IV,5-6. 

Remarks. - The longitudinal cylindrical ridges in the lower paxt 
of BarraDde's mature 'form (tab. 16411V,15-18) are ornamented by closely 
spaced delicate striae which are not observable in our specimens. 

Stratigraphic position and distribution. - Chehn borehole - from 
the Pristiograptus bugensius to the P. transgrediens zone; the Pfidol 
beds :iin the B87'l'a!lldian ba:silD.; the Carnian Alps and the Rhine Schiefer­
gebirge. 

Cardiola insolita Barr. 
(pI. XV, figs. 3-4:) 

1881. Cardiola insolita - Baxrande, Syst. silur., voI. VI, tab. 163/1,1-5. 

Material. - 14 valves from 1375.1-1445.2 m. 
Description. - Valve from 1433.1-1433,3 m. (pI. XV, fig. 3:), roUllldish 

in contoUT', uniformly convex. Umbo ,blunt, hooked and protruding above 
the hinge lice. OmamentatiO!Il C9llSisf;s of radial cylindrical ·ribs that 
-thicken tow.ards the margins. Concentric striae :are also marked, resulting 
in a characteristic imbricated ornamentation pattern. The growth lines 
are most conspicuous in the .~ginal 'Paris of the valve. 

Dimensio.ns: . height 6.3 mm., length 6.2 mm. 
Comparisons. - The above form resembles that figured -by Bar­

rande in tab. 163fl,l oCfor photo of this origilnal see pI. XXVI, ng. 3). 
Srratigraphic position and distribution. - Chehn barehole - from 

the Monograptus ooueeki zone to the 'bottom part of the Pristiograptus 
transgrediens zone; Pfidol ,beds in the Barrandian basilD.. 

Cardiola cf. stellaris Barr. 
(pI. XV, fig. 6) 

1881. Cardiola stezlaris - Barraruie, Syst. silur., vol. VI, tab. 1'61/1,1-3. 

Material. - 2 valves from '12'51.5-1294.45 m. 
Description. - Valve from 1251.5-1251.9 m. (pI. XV, fig. 5) l'OU!Ildish 

in outline, nearly flat. Umbo blunt, oonsidel"ably protruding above' the 
hinge lilIle. Or.namentatian consists of regular, distinct, rather pointed 
radial ri·bs. These intersect concentric grooves that are irregularly spaced; 
they .are more numerous in the umbonal part. Delicate growth lines 
are also m.arked; their number increases in the marginal areas of tpe 
valve. 

Dimensions: height 5.2 mm., length 5.5 mm. 
Comparisons. - The above form illl appearance resembles that 

figured -by' Barrande in tab. 161/1,1-3. 



Stratigraphic position and distribution. - Chelm bore hole - in· the 
Priatiograptus transgrediens and MonograptUs angustidens zones; the 
Pfidol beds in the Ban-andialll 'basin. 

Cardiola pisum Barr. 
(pI. XVI, figs. 1-3) 

1881. Cardiola pisum - Barran<ie, Syst. silur., vol. VI, tab. 167/I,1-3~ 
Material. - 19 valves from 1208.6-1472.1 m. 
Description. - Valve from 1438.4-1438.6 m. (pI. XVI, fig. 1),. 

roundish in ' outline, moderately convex; the 'greatest oonvexity ' occurs: 
at 1/3 of the height of the valve. From the umbo to the mid-height the 
convexity is .appreciable and then gently descends to the ma:rgins. Umbo 
blunt, booked, slightly protruding above the hinge li!Ile, onearly centrally 
placed. Omamentation consists of closely spaced delicate radial striae,. 
slightly arching backwards. Moreover delicate grooves mark the surface .. 
particularly in the upper' 'half of the valve. 

Dimensions: height 3.8 mm., length 3.8 mm. 
Comparisons. ~ The above form resembles that figured by 

Barrande in wh. 167/I, 1 (for photo of this original see pI. XXVI, fig. 6). 
Stmtigraphic position and distribution. - Chelm barehole - from 

the Pristiograptus sam80Mwiczi zone to the Monograptus uniformis zone; 
Pfidol beds in the Barrandian basin. 

Faro. Antipleuridae Neumayer, 1891 

Gen. Dualina Barrande, 1881 
Dualina cf. excisa Barr. 

(pI. XVI, figs. 4-5: text fig. 31) 

18'81. Dualina ~sa - Barrande, Syst. silur., vol'. VI, tab. 37/25; 
. tab. 3·8/1-29; tab. 39/I, 1-10: 11/1-13; tab. 40/11,1-6; tab. 284/15-21~ 

Material. - 2 valves from 1380.1-1382.4 m. 

Fig. 31 . 

Dualina cf. excisa Barr. X 2 

Depth 1380.1-1380.4 m. 
GIQbokoSc 1380,1-1390,4 m 

Description. - Valve from 1380.'1-1'3'80.4 m. (pI. XVI, fig. 5; text 
fig. 31), su:btrialngular in outline, stronglyoonvex .. Greatest OO'llvexity 
occurs in the umbc:mal region; lit descends gradually" toWard the ' anterior 
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and the lower margin ·butsteeplytowarr9..· th~ 'posterior m,~l'gin.~',Umbo 
'blunt, slightly shifted to the .a!llterior and protruding above. the hing~ 
line. Ornamentatian consists of closely' spaced distinct radial r~bs. Growth 
Jines are also marked. 

Comparisons. - The ab()lve ~,full'ID. resembles in appearance that 
:figured by Barrande in ta'b. 38/1,14. 

Str.atigraphic position and ,distribution .. :- Chehn. bol'ehole -
.Pristiograptus perbrevis zone; IPfidc;>lbeds in the. BarralIldian basin; . 
'Carnian Alps .. 

Dualina cf. robusta·Barr . 
. (pI. XVI, fig. '6) 

1881. Duaiina rob'U~ta -Barrande, Syst. silur., Viol. VI, tab. 37/1-24, 
26..:27; ta:b. 40/11, 1-7; ta:h •. 75/VI, 1-4. 

Material. - 1 valve from 1386.8-1387.6 m., strongly OOIlvex, 
:roundish in outlirne. Greatest convexity occurs subcentrally and -gently 
descends to the margin's of the valve. Umbo fairly pointed, considerably 
protruding aibove the hinge line and incurved. Ornamen'tation consists 
·of distinct radial ribs which thicken toward the margins. Delicate growth 
.lines are moreover marked in the marginal parts:.· 

Dime.nsions: height 23.0 ttml., length 26.2 mm. 
Comparisons. - The a.bove. fO!I'IIl resembles that figured by 

BarraII1de in tab. 37/24. 
Stratigraphic position and distribution,. --- 'Chehn borehole ...- in the 

Pristograptus admirabilis 'ZOne; the Pridol beds in the Barrandian basin, 
Carnian Alps. 

Dualina cf. an~ulosa Baxr. 
(pI. XVI, figs. 7-8; text fig. 32) 

1881. Dualina an-nulosa - Barrande, Syst. sHur., vol.VI, tab. 23/111, 
1-1'5. 

Material. - 16 valves from 1373.9-1380.1 m. 

Fig. 32 

D'II4lina cf. annulosa Barr. X 15 

Depth 1378.7-1379.0 m. 
G1~boko§c' 1378,7-1379,0 m 

Description. :- Valve from 1378.7-1379.0 m. (pI. XVJ;, .fig. a.; text 
fig. 32), extremely ccmvex, ovate in outline. Umbo rneady cE!lfitrally 
pla,ced, ralther sharp and distinctly protruding above the. 'hinge line. 



Ornamentation oonsists of delicate closely spaced radial striae. Regular 
distinctly concentric grooveS are also ma,rked.. No. growth lines are 
y~.sible. . , . 

Dimensions: . height· 2.1 mm., length 1.9 mm: 
Comparisons. - All our forms show similarities. with those fi.gured 

by Barrande in taK 23/III, 4~5. 
Stratigraphic position and distribution . ....:.... Chehn borehole - iIn the 

Pristiograprus perbrevis wne and in the 'bottom of the. P. transgredien8 
zone~. Pfidol beds in the B-arrandian. basiJn . 

. ' .. ' ... ~ :', . 

Dualina cf.co'T/J80rs B.arr. 
(pI. XVII, figs. 1-4; :text fig. 33). 

1881. Dualina consors - Barrande, 5yst. silur.-,·YoI. VI, ta1b. 20/1-20, 
24-36; tab. 85NIII, 7-8. 

Material. - 15 valves from 1376.7-1446.6 m. 
DescTiption. - Valve from 1384.7-1384.8 m. (pI. XVII, fig. 1; text 

fig. 33), roilIndish in shape, oonvex; 'bhegreatelSt oonvexi.ty 0CCU!l'S nearly 
centrally. From the umbo towards the.pooterio!r margiln runs a faintly 

Fi~. 33 

Dualina' cf. consors Barr.X 3 

Depth 1384;7-1384.8 m. 
GlebokoM 1384,7-11184,8 m 

~arked'keei which delitrii~~ ·:the more' flat pdsterior part of the valve. 
The anterior' margm slightly oblique;' the 'Posterior and ·the. IoW-er' margin 
areua·te. Umbo blunt, placEd nearly ceIIl.trally, it protrudes conSiderably 
above the straight hinge line. Ornamentation consists of distinct closely 
spaced radial ribs. Delicate' growth lines are;. moreover, vi-siJble in the 
lower part of the valve., 

Dimensions: height 18.4mtn., length 19.0 mm .. 
. ~omparisons. - ·The above ,form resembles· tp,at .. fi.gured ,by 

Barrande an ta:b. 20/35. 
$trcitigraphic' position an~ distribution . ..,.... Chenn borehole·~. from, 

the MOnOgraptus bou~eki rop.e to the Prlstiograptus perbrevis i.o!ne;' the 
;Pridol beds in the Barrandian ·basin. 

7 
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Dualina cf. selecta BaIT. 
(pI. XVII, figs. 5-7; text fig. 34) 

~881. Dualina selecta - Barrande, Sym. silur., vol. VI, tab. 23/11,1-12. 

Material. - 4 valves from 1373.9-1380.1 m. 
Description. - Valve from 1373.9-1'374.0 m. fi>I. XVII, fig. 6; text 

fig. 34}, 8ubtria!Ilgular in shape, strongly convex; the greatest convexity 
axis descends ~cuately from the umbo towns the lower margin, 
approximately down the middle of the valve. This arched :passage of the 
axis stresses the distinct curving of the valve toward the posterior. Umbo 
rather · sharp, ocmspicuously hooked, :8IIlteriorly shifted and well pro­
truding above the hinge line. The posterior· and the lower margin 

Fig. 34 

Dualina cf. selecta. Barr. X 2 

Depth 1373.9-1374.0 m. 
Gl~boko§c 1373,9-1374,0 m 

arcuate, they unite by a gentle passage. The anterior margin not seen. 
Ornamentation consists of radial ,closely spaced ribs, arcuately bending 
backwards. They 8Jre readily seen in the lower part of the valve. 

Dimensions: height 6.8 mm., length 5.2 mm. 
ComparisonS. - The a-hove form shows close similarity to that 

figured -by Barrande ·in tab. 23111,4-6. 
Stratigraphic positio.n and distribution. - ChE-lm horebole - in the 

Pristiograptus perbrevis zone and in the bottom of the P. tronsgrediens 
zone; the Pfidol beds in the Barrandian -basin. 

Dualina polonica :Il()V. sp. 
(pI. XVIII, figs. 1-4; text fig. 35) 

Name - this forms has been collected at Chehn in Poland. 
Material. - 17 valves from 1406.8-1416.0 m. 
Holotype.-Valve from 1407.1-1408.5 m. (pt XVIII, fig. 2; text fig. 35) 
Description. - Valve semicircu:lar-8Ulbtriangular in outline, stron·gly 

convex. The greatest convexity occurs in the central region of the valve. 
The greatest oonvexity axis r·uns from the umbonal region towards the 
lower margin, its directian agrees with that of the keel. The most 
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characteristic feature of the valve is the presence of a keel extending 
from the umbo, arcuately toward the posterior part of ·the lower margi·n. 
This }reel sulb-divides the valve into 2 pail"ts: the anterior one is larger 
and more convex, with the convexity descending .gradually to the 
anterior aJIld the lower margin - the poeteri.or one is smaUer ·and it 
descends steeply from the keel toward the posterior margilll. Umbo 
blunt, well protruding above the hinge line and lIlearly centrally placed. 

Fig. 35 

Dualina polonica novo .Bp. X 7 

Depth 1~7.1-1408,5 m. 
GI~boko§c 1407,1-1408,5 m 

Ornamentation COll;sists or!. extremely delicate closely spaced radia[ ribs, 
readily discernible in the margirul'l regions of the vailve. Growth Unes are 
also locally ma:r'ked. 

Dimensions: ' height 5.0 mm., length 4.9 mm. 
Stratigraphic position and distribution. - Chehn ·borehole· - the 

PristiograpttLS admi,.abiliB zone. 

Dualina. convexa novo sp. 
(pI. XVIII, figs 5-7; text fig. 36) 

Name - after the Latin word convexa meaning convex. 
Material. - 5 valves from 1233.8-1251.9 m. 
Holotype. - Valv:e from 1236.4-1237.4 m. (pI. XVIII, fig. 6; tex-t 

fig. 36). 

Fig. 36 

DuaUna conveZ4 noV. sp. X 5 

Depth l'236.4-01237.4 m. 
Gl~boko~c 12~,4-1237,4m 

Description. - Valve roundish in outline, strongly convex. The 
greatest convexity occurs in the upper portion of the valve. It slopes 
rather gradually toward the lower and the anterior margin but abruptly 
to the ·pc8f:erior margin, differentiating distinctly the convex part of the 
valve from its flat posterior part. Umbo subcentrally placed, rounded, 
hooked and much protruding above the hinge line. Arcuate transitions 
between the anterior, lower and posterior margiIls. Ornamentation 
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·wnsists of extremely delicate radial ribs, :most conspicuous in the 
marginal. regions, particularly so in the posterior where. they ' grow 
thicker. Growth lines are not visible. 

Dimension.s: . height 6.6 mm., length 7.8 mm. 
. Stratigraphic position and distribution. - Chebn 'oorehole - in the 

Monograptus angustidens zone. . 

CRUSTACEA 

Fani, Ceratiocaridae Salter, 1865 

·Gen. Cemtiocaris Mac Coy, 1849 
Cf:ratiocaris sp. . 

(pI. XVIII, fig. 8; pI. XIX, figs. }"·5; pLXX, figs. 1-2; pI. XXI, figs. 1-2) 

Material, -1 , carapace, 1 rostralplate, 4 styles and 4 stylets, also 
4 toothed ,gn·athal lobes. These remains have be€n collected from the 
foll()wiJng depths: 1373.9:-1374,.0 n;t.; 1437.9-1444.8-5 m.; .1572,1-1592.3 m. 

Description 

Carapace preserved ' as . fOollows: flattened ··and. · oonsisting of two 
extremely thin ' valves l(pI. XIX, ·fig. 1) which overlap and are shifted 
'One tOo the other along the width axis and, to a small ex.tent, aJ.so. along 
the length am. The right valve which' overlaps the left one is partly 
dama·ged. Its only visible parts are the post-erlor extremity of the dorsal 
border, a part of the posterior 'border and a part of the ventral border. 
Ion the left valve the dorsal border is !not seen, anly the posterior border 
and most of the ventral border are preserved. 

Dimensions ' of valves: length 49.0 mm., width 24;5 mm. 
The dorsal ' border of the carapace valve straight, the anterior 

,border oblique, the ventral border arcuate' and subJ>arallel to the dorsal, 
the ,posterior border dorsally slightly oonca~e to . halfway down. the 
breadth of the valve, from there it grows slightly ocmvex and arcuately 
joims the ventral border at a nearly right angle. The aIDterlorborder 
joins the ventral loorder in a .gentle arch. A narrow. (0.5 mm.) oonvex 
rim is present along the . a:n,terior, ventral and Posterior border. A fusi­
form ~ode, 2.'S,mm. long and 1.0 mm. broad (pI. XIX, fig. 2) is present 
on the dOl'sal ,border of the right carapace valve at a distaInoe of 8.7 mm. 
from ,the posterior' border. Its surface is smooth, free of o:r.nament. The 
orm.amentatiOlIl of the .carapace consists of extremely, thin, delicate closely 
spaced striae .parallel to the ventral and dorsal border. Only quite near 
the dorsal ,harder do ' these striae change their direction. BlIld meet the 
dorsal border at ,. an angle of 45°. A dichotomous branching of the striae 
is seen at irregular intervals an. the whole ' surface of the carapace~ 

In the vicinity of ·the.node .the ·ca·rapace striae are: ·distorted. 



Rostral plate (pI. XIX, fi,g. 3): It is very inadequately preserved 
BO that an.'ly its anterior tip, terminating in a :beaik, is V'i.siJ1ile. The rostl"al · 
plate is separated a:nd occurs at a distance of 4.0 imn. froni: the anterior 
bard er of the .right carapace jv-alIve. Irt !bea!rs .an extremely dooicate papU­
lary ornamentation; a :very nar:rorw oonvex· rim is ,present Oin :the edgea. 

Styl~ and stylets. One oomplete flattened last abdominal :segment, 
(pt XIX, fig. 5) has been oollected from a depth of 1592.15-1592.3 m. 
It !bears a IStyle amd two stYtlets. The . length of the 'Style is 45.0. mm., 
that of the :stytlets 23.5 mm. The anterior part .of the abdolmina1 seg)In:entt 
is obIi1lera1ied, in another specimen, however, ~p1. XX, fig. I} oOl1ected 
at 14'39.0-1439.'5 m., it is seen to have a thiclrened rim and to 1be8troiDg1y 
expanded, dO!l"sally Convex, ventrally concave. IBoth the style and the 
stylets -taper distally and are pointed. at the end. Distilllcf ridges, 
separated by ibroader grooves are readily discernible on the style of the 
flattened specimen. No such external structure is :present on the stylets; in the flattened state of preservation ,they are smooth; . . 

The ~ sectian of a fragmen~ unfIa.ttened style (pI. XX, 
fig. 2 a-d) oollecied from 1373.9-1374.0 m. shows a distinctive polygonal 
structure (fig. 2 a). This style ·· bears 9 ridges separating 9 broader 
grooves; ari. thedo.rsa1 side the ridges are sharp, ventrally morerounded. 
Taking the median dorsal ridge on the ·style as 1 a/J:ld numbering the 
other ridges clockwise it will he seen that the grooves between ridges 
2-3 and 8J.} carry a row of alveoli, unevenly spaced, in one line (fig. 20). 
These alveoli probably acted as claspS for ·the · spinules. It is interesting 
to note that only 8 ridges are present in the anterior · part of the style 
since, at c'a. 10 ·mm. from the anterior el.d of the stylle, ridlge 5 1000'll!OOates 
into ridge 5 and ridge 6 (fl,g. 2 c) -and thus 9 ridges are present in the . 
middle part of the style. 

Extremely delicate imbrica,ti!llg laminae are detectable on the style 
under strong magnification, producing ··under small magnificatian the 
semblance of very fine lamination (fig. 2.d). 

Toothed-gnathal lobes. The mandi:bles in OUT material are all 
incomplete, they .are represented by tWo left aind two right toothed-
-gnathal lobes. . 

Lobe of left mamlible 'from 1572.3-1572.4 m. (pI. XIX, fig. 4). 
Le!nght 5·.8 m., width (measured :from the: ·base of teeth) ca. 2.0 mm~ 
distally and franWly nearly uniform: The -basal distal part of this lobe 
terminates !bluntly. The. !lower edge of the lobe is sinuouS'. The /llIl>PET. 
surlaoe of the frq,nial and median pari: of. the lobe carries 6 pairS of 
sharp 'teeth. The laSt pair is the. longest one. Dis'tally, the lobe · is 
untoothed and only fine corrugations are visible. The teeth are . marked 
by elongate striae. 

Comparisons and Temarks. - The above described remains of the 
genus Ceriatocaris, particularly the carapace, the last abdominal segment · 
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and the left toothed-1gnathal lobe,show a close similarity to the fonns 
described ,by W. D. I. RQlfe (19620) from the upper Valentian and loweT 
Wenlockian of Scotland as Ceriatocaris papilio Salter. 

No. complete specimen has 'been obtained from the Chebn bm-elhole, 
the fragmeJ1lls here described occur at various depths of the reached 
U~ Siluxian series. This fact has suggested: to the writers the 
determination of theSe rema±ns as Ceriatocaris sp., though its close 
similarity with the form described 'by W. D. I. Rolfe is indubitable. 
CautiO!ll in the specific identifica.tion of the fragmentary .remains of gen. 
Ceratiocaris available to. the writers ' seems particularly reoommendalble 
in view of the fact that so farC. papilio Salter has 'been recorded only 
from deposits older than the L'lldlovian. Hence it is not excluded that 
the vertical 'eXtent of this species is much wider, SO aB to include' all the 
Siluri8ll1 stages. 

The two, right and left, toothed-gnathal lobes, shown in pI. XXI, 
figs. 1-2, probably belang to a!llother species as is suggested by their 
structure different from t~t of the aoov-e described left lobe. The right 
lobe here under consideration, collected from 1438:6-1438.8 m. '(pI. XXI, 
fig. 2), is 7.0 mm. 100000g, its expanded anterior portion is much ocmstricted 
in the mediaJn part and expands again posterio.rly, tennmating iLn 
a pointed Ibasally directed projection. Six pairs of sharp teeth are present 
on the upper surface of the anterior and median parts of the lobe. The 
distal ipart of the IQ/be is untoothed and only delicate thicllrenings are 
visible. The left lobe from 1444.45-1444.85 m. (pI. XXI, fig. 1) is very 
much the same as the just descri·bed right lobe. 

Stratigraphic position. and distribution. - Chehn boreoole - in the 
Pristiogmptus bugen'8ius -, Monograptus bou~eki --- andl Pristiograptus 
transgrediens zones. 

TRILOBITA 

Fam. Dalmanitidae Vogdes, 1890 

SUlbfaan. Acastavinae Struve, 1958 

Gen. Acastella Reed, 1925 
AcasteUa cf. tiro R. & E. Richter 

(pI. XXI, fig. 3 a-b; pI. XXII, figs. 1-4; pI. XXIII, figs. 1-3; pI. XXIV, 
figs. 1-2; text fig; 37 a-h). . 

1954. Acaste (AcasteUa) tiro - R. & E. , J;tichter, Die Trilobiten. des IDbbe­
-Sattel:s, talb. 5, figs. 72-75; tab. 6, figs. 76-78; text fi.g. 3). 

MateriaL - 10 incomplete cephalOlllS j 7 glabellae, 8 pygidia., also 
fragments of the axial part of the trilobite body and of pleurae collected 
from a depth of , 1208.6-1209.5 m. They are mostly mould,s with 
fragmentary, cepha:lans somewhat dis11orted. 
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Dimensions in mm.: 

CephaZon 

length 3.1 
width 6.0 
length Oof genal spine 1.0 

Glabella 

l~gth 

frontal width 
'basal width 

pyg£dium 

length (without posterior spine) 
width 
length of axis 
width of axis 
len'gth of posterior sp:iale 

Description 

1 

3.0 
2.5 
1.6 

1 

3.0 
6.0 
2.7 
1.0 

2 

6.0 
5.8 
4.0 

2 

2.2 
4.5 
2.0 
1.3 
0.5 

3 

~.O 
5.2 
2.2 
1.7 
0.6 

Cephalon. Outline semicircularly-triangular, length a little· mOTe 
half the width. Marginal limb distinct, very narrow, . separated by 
.a shallow 'border furrow from the genae (pI. XXII, ii,gs. 1,3; text fig. 37 a). 

Glabella convex, axial dorsal furrows distinct, fairly deep, con­
verging towaros the base at an angle of ca. 20°. The frontal lobe broad, 
anteriorly trianguIarly rounded; tubereles, arranged in 5-6 radial baOOs, 
-OCCU!l' posterior to the frontal lOobe (pI. XXI, fig. 3 b; pI. XXII, fig. 2; 
text fig. 37 b, c). There are 3 pairs of distinct lateral glabellar fUTroWB. 

The 3rd (anterior:) obliquely-arcuate shallow furrow is the longest, it 
reaches to the axial furrow. The frontal lobe of glabella is oonvex, 
triangulaJr. The 2nd (median) nearly straight rather deep f.urrow is shOTt 
and does lOOt attain the axial furrow. The . median lobe is convex, too, 
nearly ~lar in outline. The 1st (poSterior) deep furrow is longer 
tham. the median one andsubparallel rto the deep occipital fur:row. The 
posterior lobe of ·gla:bella is narrow, widening in the direction of the 
axial ~. The occipital furrow is nao:TOrw, -rather deep, growing more 
shallOrw in the central part. The occipital ring ocmvex, broader than the 
-occipital furrow. 

The visual surface of the eye strongly convex, reniform, placed 
near the glabella; palpebral IOrbe ~()Qth, visual lobe higher, with lenses 
arranged in rows. 
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" "Fig. 37 

AcasteUa cf. tIro R. . & E. Richter 

b 

d 

h 



. Facial suture 'extends from the cephalic margiln to the eye, arching: 
gently; it ·rims the visual lobe and then, aft€'!' traversing the eye · it 
approaches the glabella and running aJon.g the frOllltallobe it joins the· 
opposite part of the suture. . 

. Tho'ra;x: unknown. A negative of the a~l part ()f the thorax was· 
fourld at a qepth of 1208.6-1209.0 m., provided with mare than 10 axial 
rings; 10000g, rather pointed pleural spirn.es are . visible near two of the· 
anteriar rings ' (pI. XXII. fig. 4). · . 

. Pygidium (pI. XXIII, ngs. 1~3; pI. XXIV, fi·gs. 1~2; text fig. 3'7 d-h) .. 
The outline is triallgular, laterally sUghtly. rounded. The width twice 
as great .as the length. The axis of . the pygidium narrows posteriorly, 
it ~. bluntly and d~. not attain the ooroer. In side:"vieW it is seen. 
that ~t.er.toFiy the axiJS ishlgl:t; distally it is lower·ed ~ :steeply descends · 

. in the ·pOsterior pa.i-t~7-9 a:X1al rings aTe present, 2-3 anteriar o~ are 
Mgh, separated by distinCt fu:r:rows. Posteriorly the . furrows grow more . 
sha119w,. the ~ings less dis~inct. F~ve paired pleura . are. visible on. the· 
pleural regiOnj. the 5th pa~ is faintly ma:rked. The pleura do not reach. 
the border furrow. There' 'is a broad border round the pygidium . which . 
ends .in a shq-rt blunt tel1n~·al axial spine; ~he tip of the spine . is slightly' 
upturned. The .. margin of . the. . h9rder is slightly sinuous arid there are .. 
two (or three) pa1Tsof ru4iIpe4:lwy 40w.n-t:urned marginal spines with ' 
a fairly distinct embayinent separating the two~ines. 

Exoskeleton. 'The sparse remnants of the exoskeleton preserved. 
on the cephalOlll and on the py-gidium ~e very densely and delicately' 
granulated. 

Comparisons. - Though the writers specimens are poorly pre-· 
sEn1red, it ·can· be seen: 'that the morphological featu!res of the cephaloo, 
gla:bella a:nd pygidium are very nearly identi-cal with those of the form. 
descri·bed !by R. &. E. Richter (1954) as Acaste(Acastella) tiro. According­
to those authors A. (Acastella:) heberti elsana is thE! ancestral form. -of 

E:z:pla.nation of fig. 37 
Ob;afuie1i:ie . do fig. 31 

a caphalon X B, depth 1209.1)-1209.2 m.; b gllf~lla X 6, depth l!208.B-1209.1Q m.;: 
~ glabella X 10, depth 1209.0-1209.2 m.; cl pygidium X 10, depth 120B.B~1209 .. 0 m.;. 
e py~dium X 10, depth 1208.6-1209.0 m.; f ditto - side view X 10; g pygidiuril X8, . 

depth 1209.0-1209.2 m.; h ditto - side view X 8 . 

a cefalon X 8, gl~bokoM: 1'209,0-1209,2 m; . b glabella X 6, gl~boko§(: 1208,8-1209,0 m;, 
c glabella X 10, gl~boko~(:1209,0-1200;2 m; . cl pygiditim . X 10, gl~bokoo(: 120B,8-: 
1209,0 m; e pygidium X 10, gl~koM. 1208,6-1209,01ID; f to samo - widok z boku 
X 10; g pygidium X 8, gl~boko§c 1209;0-1209,2 m; h to samo- widok z bOku X a: 
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tiro. On comparing our specimens with the form just mentioned they 
.are seen to differ in the follawimg characters: angle of axial glabellar 
furrows, outline of frantal 10be and shape of cephalon. Moreover, the 
pygidia of our specimens are characterised by a greater number of axial 
rings 0lIl the pygidial axis (8-9) and of the pleura (5), the presence of 
more prominent marginal spillles and distinct granulation of the exoske­
letoo. All these features suggest that the form here described belongs to 
Acastelll!1. tiro. In view, however, of its rather poor state of preservation 
.and of ·a certain distortion of the ·specimens it is identified as A. cf. tiro. 

Remarks. - DuriJrig the preparation of the fossil material available 
to the writers three fragments of graptolite rha!bdosomes were di~ered 
in the same lbedding plane, side by side with Acastella cf. tiro. The cha­
:racteristic shape of thecae and their dimensiO!lllS indicate that these 
.remains belong to Monograptus uniformis (pI. XXI, fig. 3a-ib). The side­
-'by-side occurrenCe of these forms is of great significance for the Upper 
Silurian sbratigra,phy. 

Stratigraphic position and distribution. - Che~m .borehole - illl the 
Monograptus uniformis ZOIlle; the Rhine Province - in the Hili~g­

hauser beds. 
E. & H. Tanczyk (1962) cite this fOorm frOom the Bost6w :beds in the 

El()ly Cross Mts. Since, however, this species ' has never been described 
·or figUll"ed by those authors it is hardly possible to make any conclusive 
.statements on this point. 

VERTiCAL DISTRIBUTION OF THE FAUNA 
(ta!bI. I) 

The presence of very numerous graptolites in the Silurian series 
from the CheJ:m borehole has permitted ·a detailed stratigraphy of this 
.series, and the determination of a nUmiber .of Upper SiluriangraptoHte 
ZOIlles '(Teller 1'960, 1964a). 

An abundant nOon-graptolite- fauna, with the ·predommance of lamel­
Ji.branchs, is also found in these deposi1a The side-by-side occurrence 
-of so different animal groups, facilitates an attempt to differentiate either 
index fOflS'ilcl of lamellibranchs or lamellibnmchian ~blages, a·nd to 
<XlI!'l'ela.te them 'With graptolites which are relia!ble stI:aUgraphic zone 
.m.al'lken • 

. The determination of certain index foosils of the lamellibranchs is 
-of tbe -greatest significance, particularly . for the detailed stratigraphy 
of the numerous Silurian sections that yi~ld IIlO graptolite fossils. 

The above assumptil()DB prompted the writers to investigate the 
non-graiptolite faUlIla from Chehn .~d to trace its Vlertical r~. The 
resulting data ~l the eJdi.stence of certain lamelli branchian species 
which are closely associated with definite graptolite zones. 
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V ertieal distribution of Upper Silurian non-graptolite fauna from the CheIm borehole 
(depth 1207.7-1611.7 m.) 

Pionowe rozmieszczenie . fauny niegraptolitowej gomego syloru w wierceniu Chelm 
(glctbokosc 1207,7-1611,7 m) 
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Cerati ooaris ap. p' 1-,-,. 
03rdiola Sp. ': . 
Cardiola bohenoa Barr. 

. , , 
" , 

Oardiola fluctuans Barr. 
Pter;ygotus ' Bp. '~ . ~ 
Scyphocrinus BP • O! 

Cardiola piBUA Barr. 
Dua.l1JJa ap. 
Lunul1cardium undulat\llll Barr. 
Dualina of. COnDors BarI'. 
Cardlo1a insolita Barr. Leiopterlatlotinopterio/ mi~ans pro3per~ ISerr.1 
Leiopteria ILe1opterla/ contraria /BalT./ -.f.-- LunlllicB1'<iium cf .exlJaiUII. B=r. 
Leiopteria/Act1uopteria/ migrans migrans /Bur.1 - Lunullcardium ap. - Pteroohaenia sp. 
Lunulioardium evolvens Barr. - Leiopteria /Actlnopteria/ innotata. /Barr./ - Dua.lina poloni ca nov.Bp. 
!starts ef.primula Borr. . Aviculopecten sp • . Dual.1na cf.robUdta Barr • 
pterochaenia /Dvoreoia/ contemPta /Barr./ - Praecardium adolescens Barr. - Dual.1JJB ef.excisa Barr. . Pravcardium cf .numa Barr • . .. f- Dual.1na ct'.GelectB BarX' • . Dual.1JJa of. annulosa Barr. . Hederella sp • 
Pterochsenia IPterochaenia/ tenuls nov.Bp. 
bstracoda . Limoptora IL1Dloptera/ sp • . • - Pterinopect~n IPterinopectcn/ e;ybolo IB=./ Cardlo1a cf.stellaris Barr. 
Lingula ap. . Leds sp.2 . Conulo.ria sp • 
Modiolopals ef. f lexa Barr. - Dualina convexa nov.sp. . . . - Cypricard1n1a cf.m1nu~cul& Barr. 
Pterochaenla/Pterochaenial chelmlens18 nov.sp" . Lelopter18 ILeiopter~a/ sp.~ a b - Parallelodon "a" nov.sp. . Leptodesma laipar /Barr.1 - Mytilarca lata nov.sp. 
M;ytllarca sp. .. Le~opter18/Le~opterlal "pportllrla IBarT./ 
Mytilarca procera nov.sp. . Orblculoldea Sp • 
Parallelodon iQs~gn1B nov.sp. - Astarte sp. 

!- Cleidophorub lolIl~sulcus noy.sp. 
1- ~odiolopsie ~p. 
I- Leda sp. 
I- Leds Bp." 
' • .Acastells e1. t1'X'CI R. & E.R~cbter 

r.~., "'D~"'~ ~ '" _JI , .... ---' --- - - - .. -. 
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The faU!lla1 assemblages from the particular graptoH,te zones of the 
Chelm borehole are given below (from -bottom to top): 

-Between 1607.4-1480.8 m.: Scyphocrinus sp., Cardiola bohemica, 
C. jluctuans, CaTdiola sp., Ceratiocaris Bp. These forms are associated 
with the Pristiograptu8 bugensius and P. chebnienBis ZOID.e (between 
1'5'29.7-10480.8 m..). It should 11:;e noted, however, that, on the-whole, species 
of the genus Cardiola belong to forms with a wide vertical rwnge and 
cannot, therefore, be taken into account when making a more detailed 
stratigraphic divisioo.. 

In the series between 1480.8-1452.0 m., refeITed .to the Pristiograp­
tUB samsonowiezi 'ZOOle, the appearam.ce is noted of Cardiola pisum,a1.8o 
of isolated specimens of Cardiola sp. and Dualina sp. . 

The deposits -between 1452.0-1434.8 m. are characterised by a rich 
faunal assemblage and the appearance of the following new fonns: 
Leiopteria (Leioptem) contraria (in great numbers), L. (Actinopteria) 
migrans migmns (detached specimens), L. (Actinopteria) migra'RIB prospera 
(in great numbers), Lunulicardium evolvenB, ~. exi~um, L. undulatum; 
the last nam:ed species is -nearly exclusively oonfined. to this interval, it 
occurs EIll m-asse a!lld may be regarded aB an index fossil; also of Cardiola 
insolita atnd extremely abundant DuaUna cf. consorB. Other forms enooun­
te:red here are Pterochaenia sp., Lunulicardium sp., Cardiola bohemica, 
C. jluctuans, C. pisum, CaTdiola sp., Dualina sp. and fragments of Ceratio­
caris Bp. The whole a&Se:lllblage is characteristic of deposits Teferred to the 
Monograptus bou~eki zone. 

Between 1434._8-1416.0 m. in addition to forms found in the above 
- zone the appearance is noted of Leiopteria (Actinopteria) innotata; this 
is an index famil solely for deposits at that depth, -assigned to the Mono­
graptU8 penr.eri zane. 

A 00Ire segment from 1416.0-13-84.1 m.-reveals a quantitative imp~ 
verishment of the fauna. The new fonns that make their appeara:nce aTe 
Pterochaenia(Dvorecia) contempta, A.8'tarte cf. primula, Aviculopecten sp. 
(one ~elCimettli), Dualina cf. robusta (one spec'imOOl), Dualina polonica (nu­

merous). The three last named fo.rms are restricted to this-core segment. 
A mass occu:r:rence of LunuliC'ard~um evolvenB is also observed. Some 
species from the foregoing zones are represented here by single specimenS 
only; LunulicaTdium eZimium has not been folilnd above this -interval. 
The series of deposits oontaintng the above assemblage has been" referred 
to the PriBtiograptuB admi~bilis WIle. _ -

The deposits occurring 'higher up, between 1384.1-1316.7 m. are 
characterised by the presence of Pmecardium adolescens, P. cf. numa 
am DuaUna cf. excisa, all these species are -restricted to this interval. 
Dualina cf. annulosa and Dualina cf. selecta also makte their appearanCe. 
Other lamellibraillChs here encountered are Leiopteria (Leiopteria:) con-
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traria and Pte~ochaenia (Dvorecia) contenipta, also DfLalina cf. cottsors. 
The la8t named form has not 'been found in the you.nge-r deposit3 from the 
Chehn bore-hole. On the. graptolite l"emaiIl$ ·yieldedby deposits from the 
above .mentio.ned. .depth this. series is referred to the Pris.tiograptus . per­
brevis zcme. 

A core 8egment from 1376.7-1257.8 m. which has ·been ·referred to the 
P. transgrediens WIle on the basis of its graptolite fau:n{l, is characterised 
by the following a.ssemblage: Pterochaenia o(Pterochaenia) tenuis, Cardiola 
cf. stellaris and Pterinopecten cybele make their appea:rance, the . last · 
named species is oc:m.fined to thiB ·zonE and maY, thererore be regarrded 
as al11. index fOBSil. The presence has also been IIlOted in ,this ZQlle <of Leda , 
Bp. 2, Limoptera sp. and ' Conularia Bp. It- is interesting tc> no;te·'· here·the 
Occur:renoe oft-he last representatives of Pterochaenia (Dvorecia) con­
tempta, -occurring en masse at the 'base of the seri.es.....,..and of Astarte cf. 
primula, while Lunulicardium evol'V'ens, Cardiola in80Iita, Dualina cf. an­
nulosa and D . . cf. selecta are present in ' the basal portion of the series.. . 
Other lamellibralIlchs here are: Pterochaenia sp., Lu.nulicardium sp., . Car­
diola bohemica (numerous), C. f/,uctuans, C. pisum, CardioZ,a sp., Dualina 
sp., Ceratiocaris sp. is encoUIntered, too. 

. A very rich lamellibranchia'n assemblage characterises the series 
of deposits 'between 1257.8-1211.8 m., referred ·to the Monograptus angu­
stitJens mne. Foi'ms· reStricted -only to this zone are: Parallelodor".. .. a", 
Leiopteria {Leiopteria) sp. "a", LeptodesrOO impar, Mytilarca tata, 'Cypri­
cardinia minuscula and Dualina convexa. The appeaxa:ilCe is aIso. noted of · 
such :fo.Tms as Parallelodon insignia, Leiopteria. (Leiopteria) opportuna, 
Pterochaenia {pterochaenia)chelmiensis '(mass occUl'lI'ence) , Mytilarea pro­
cera, Modiolopsis cf. fl.e;ra. Among forms Ilmown from .the previoUs zones 
but not enoounieredabove the ' M. angustidens zone may be IllE!'.l'ltioned; 
Leiopteria (Actinopteria) migram.smigrans, L . (Actirwpteria) migrans pro­
spera, Pterochaenia (pterochaenia) ' tenuis, . Cardiola . cf. stellaris. Other 
:farms identified in this. wne are: Leiopteria (Leiopteria) contraria (nu-' 
meI'OUS'), Pterochaenia Bp. (numerous), Mytilarca sp.(nume:rous), Lunuli-

. cardium sp., Astarte sp., Cardiala pisum (numerous) and Dualina sp. 
T};I!e top part of Sihrrian deposits · reached in the Chehn borehole 

between 1211.8-1207.7 m.,' which has been referred to the Monogroptus 
uniformis zone, is characterised ·by the pr.esenceof the trilobite AcasteUa 
cf. tiro . . The appeaTance is also· noted of Cleidophorus . unisutcfLs, Leda 
~p. 1, Cypricardinia cf. longiuscula. other' lamelli'brainchs ' present · here 
are: Leda Bp., Leiopteria (Leiopte1'ia) opportuna, L. (Leiopteria) contTaria, 
Pterochaenia ,(Pterochaenia) .. chelmienSis, Pterachaenia sp., 'Parellelodon 
insignis, . Myt~larca procera,Mytil(lrca sp., Madiolopsis cf. flexa, Modio­
lfJPsis sp., Ca~iola pisu'm ~d Duali~sp. 

, Crinoid~egments aoo 'orlhoeeracanes are present in'great abund-
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ance within the SHurian series reached in the Chebn . borehole j their 
mass occurrence is associated with the limestone irntercalation at a depth 
().f 12'57.0-12'57.8 m. In the ID.tetval between 1209.5-1380.0 m. detached 
ostraoods ·and fra·gmentm-y brachiopods have been encouniered. Then­
bad state of preservation impedes any specUic identificatiOlll, while only 
3 specimens were 'generically determinable: Lingula Bp • .....,... 2 specimens -
(pI. n, figs. 2...;3:) a!lld Orbiculoidea sp. (pI. 11, fig. 4). 

A :fu-agment of a ·bryozoan colony with genus HedereUa (pI. I, fig. 2) 
haS, mo'l'OOve:r, lbeen encountered at a depth 'between 1377.1-1378.0 m. 

The. remains of Pterygotus sp. (pt XXV, figs. 1: 3,4) and more defi~ 
nitely indeterminable Crustacea (pI. XXV, fig. 2) have been found a.t 
vaTious depthS. . 

The · fauna . presented here has been collected :froni .o,ne borehole, 
hence the vertical range analy$is of the · individUal lamelUbranchilm 
speci~ is only a tentative one. Its con1irma'tio~' ca'IIs for furtheT. de­
scriptions .of additional ·eontemporaneous fauna from' other borehOles or 
outCrops. 

It m~y he mentio1;lled here that .the writers are in pOssessi.onof a rich 
nan-graptolite fauna ~llected from the Sil~n of the Holy Cross Mts. 
Although .the description of th~ faulIla. ha-s nqt ,as .yet .~ completed 
it .may already lbe ~ably assUmed that t~e Upper Silw.-ian lamelli­
branchs contain forms which will provide reliable criteria for the .dif-:­
ferentiation of definite biostratigTaphic h9'l"iZ9DS . . This. is all the more 
important in view of the fa~t that the Holy Cross Mts. fa~ has been 
collected from sectio:rts without g;raptolites. 

GENERAL CONCLUSIONS 

T~ lamellibran~hs are to-day a'pparently th~ only group from · the 
Snihrian no&graptolite fauna which da:es not· seem attractive eJ.ther to 
the palaeontologists or the. 'stratigraphe,rs' . This lack of · intere$t . may be 
attributed to various causes hilt the tWo main ooes are proba:bly: 

1) their had state of preservation Which handdcaps the st~y of 
a numiber of important diagnostic . characte~, . 

. 2l their relatively great .vertical extent which detT.ac:ts from . their 
value as a stratigraphic mar],teras compared with the graptolite 'aT' the 
trilo.bite groups. 

The above reasons largely account for the srn·all · ·~ttention .. now 
paicl to this group of fossil-s, althoagh in some Silurian st;rata· - including 
those of Poland - the lame11ibrancbs are well represented both in the 
argHlacoous·and: the calcareous facies. Mirnute dimensions · are . a common 
feature of the lamellibranch fauna :from. the Chehn ·borebole .. This is 
}nom lik-ely due to thephysico.-chem..ical oonditions of the enV'i.Domment 
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that prevailed in their life-time. The character of the sediments suggests 
a fairly deep basin. 

Another non-graptolite assem'blage, showing similarities with that 
from the <;:hehn borehole, is know:n :from the Ba'ITandian basin. The 
Silurian dePosits there are developed ·predominantly in a calcareous 
fades and the numerous lamellibranchs associated wi1:h that facies have 
lar-ge dimensions and well preserved calca:reous shells. This suggests the 
existence in the Barrandian basin of more favourable conditions for the 
development of the lamellilFa;nchs as compared with those prevallLng 
in the .Silurian lbasin of south-eastern !Poland. 

Among the 39 species of lamellibranchs described in this pa·per 
only 9 are new species, the .remaining ()Il1e8 are mown :wom the Bar­
ramdian basin and a few from other European areas. This suggests the 
existence during 1:he Upper Silurian of convenient migration routes con­
necting the marilne basins of eastern Poland and other Europeatn. regions, 
particularly with the Baxra·ndLain Basin. The great abundance of the 
graptoUte fauna resembling that from those areas is a reliable ~­
firmati<lll1 of the a:bove supJ;XllSiti<m. 

Differences in the facial development of the Upper Silurian in 
south-eastern Pola!nd and that of 1:he Barrandiam. indicate bathymetric 
differences in the two :basins. The mar~ basi.tn of .south~stern Poland 
was deeper and probably occ1JiITed. within the,bathyal -zone of the 
southern arm of the CaledoniaiIl geoBynCline while the BaTl'a!Ildian basin 
lay within a shallow IIleritic zone where the prevailing canditionB were 
exceptionally favourable to the developm'ent of fauna. 

CommunicaUon between the marine basin of sou,th-eastem Poland 
with eastern Europe, particularly with Pooolia, was 'IliOt in any way 
o'bstructed and i1: is ooly the lack of descriptions of the lamelli-branchian 
fauna fr.om Podolia that prevents an .accurate correlation with the area. 

Besides sout\l-ea~ern Poland, the Upper SilU'rian :sea also en­
croached on the central and northern parts of !Poland. The nOlIl-gI'aptolite 
Upper Silurian fauna OCCUlI'S in equal -abundance in the Polish 'Lowland 
and in the Holy Cross Mts. 11:8 correlatioo with the ·Chelm borehole 
fauna calls :for detailed investigations. -

The study of the Upper Siluxian lamtellibranchian fauna :fu.-om the 
Chehn bo:r<ehole proved. (J~ . great help in determining the .boundaries 
be1:weem. certain !graptolite ZOtIles previously estahlished. 'by L. Teller (1960, 
1964a.) in that borehole. Because of the absence of .graptolite remains 
within some iJntervals of the series reached 'by drilling at Chehn, L. Tel­
ler was una-ble accurately to delimit the Pristiograpt'US samsonowiczi wne 
from the Monograptus bouceki zone, the M. perneri zane from the Pristio­
graptus admirabuis zone, an.d the P. transgrediens from the Monograptus 
angustidens rone. On the criterion provided by the appearance of new 
species of lamellimanchs whose vertical di-stributi()ll1 'is restricted 1:00 
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a given WIle (tabI. I), it has 'been accepted by the present writers that 
the ,bo1.1l'ld.a1'y,between the PristiograptWl samsonowiczi zone aJIld the 
Monograptus bou~eki zane is to .be placed at a depth of 1462.0 m. (the 
appearance of Lunulicardium undulatum), that between the M. perneri 
and the Pri8tiograptWl admirabilis mIles at 1416.0 m. (the appearance 
of Dualina polonica). The houndary of the P. transgrediens and the Mo­
nograptus angustidens zane -has been established at 1257.8 m., i.e. at the 
base of a 0.8 m. thick limestone intercalation containing a great abundance 
of ortoceracones; this intercalation is undoubtedly the stratigraphic equi­
valent of the OrthooeTss ba:nk which .starts the M. anguBtidens zone 
in the Barrandian (R. Horny 19621). In the Chehn ,borehole Dualina con-

. vexa, CypricaT'dinia cl. min~scula, Parallelodon Ita", Pterochaenia (Ptero­
chaenia) tenuis anld Mytilarca lata make their appearance directly albo-ve 
this llimesfx>ne inierealatian. 

During the preparation of the· IamellibTanchian remains yielded. 
by the core sample from 1209.0-1200.2 m., 3 fragmentary rhaobdosomes 
were discovered ·belanging to Monograptus unijormis. This reliably con­
firms the existence of a graptolite that is still yawnger stratigraphically 
speaking and marks a separate zOne. The bou:ndary between the M. an­
gustidens .and M. unijormis zones has been accepted at 1211.8 m., where 
new species of lamellibranchs, such as CleidophoT'US unisulcus aiIld Cypri­
cardinia cf. longiuscula make their appea1'ance. Alnother characteristic 
feature of a zone, the last to be differentiated and at the same time the 
youn·gegt WIle at Chehn .consists in the presence of the trilobite Acastella 
cf. tiro, R. & E. Richter; this is an index fossil for the HUinghiiuser beds 
of the Rhine Province (R. & ·E. Richter 1954) as well as the Bostow beds 
of the Holy Cross 'Mts. (E. & H. Tomczyk 1962). 

The side-by-side occurrence of Acastella cf. tiro and Monagrapt'US 
unijorrnis, first re.ported from IPoland in the Chehn :borehole, has a most 
important ,bearing On the whole Siluria~ stratigraphy. Beds cantaining 
Acastella tiro have so far been assigned to the lower Geddilnian. In view, 
however, of the presence of Aca8tella cf. tiro together with Monograpt'US' 
unijonnis on the same core surface from the Cbehn borehole (pI. XXI, 
fig. 3a-b) it seems reasotnable to claim that beds with Acastella tiro do not 
yet represent the Lower Devooian but still the Silurian stage. This 
problem. has been discussed in greater . ~etail -by L. Teller in his 
paper (1964b). 

The Stratigra.phic Laborat01'1/ 
Institute of Geological Sciences 

Pol'l.sh Academy of Sciences 
Warszawa 22. Al. Zwirki i Wigu", 6 

WarBzatDa, August 1963 
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K. KOREJWO i L. TELLER 

FAUNA N1EGRAPTOLlTOWA OORNEGO SYLURU Z WIERCENlA CBEt.M 
(WSCBODNIA POL8KA) 

S":l"REBZOZENIE: wyrQbllcmo g6rDOSyluralde zespoly f&UD.lstycllne 1 podJeto probe powlllimwl1 .. 
lob III pomomamt ~1lItow:vm1. Op1sano 4S form, naloeltllcych do 19 rodll1n.. · :U rodz&.I6w, 11 poc1-
todzaJ6w, w tJm 9 nowyob gaWnk6w malMw. Pauna a wyhliluJe bardIiIo dUe J)OdOble:Astwo 
do rownowtekOWeJ fauny z Banand161lu· Cmech. Opracaw&nie fauny nlegraptoUtowej . pozwolllo 
Da dok!adnleJ8118 apreeymwame gre.n1c miodlilY nlekt6rym1 Pozt.omam1 graptoUtOWJIDl., ustslonym1 

. UPl'IiIIKln1O w tym w1ercenlii. 

Tema.tem pracy jest opracowanie g6rnosylurskiej tauny niegraptolitowej 
'Z wiercenia Chelm z ·gl~boko§ci 1207,7;'1611,7 m. 

'W utworach sylu4"u odwierconych 'W Chelmie 'WY'St~pujll bardoo liczne g·rapto­
·lity, kt6re umoZliwilY szczeg6rowe opracowanie stratygTaficzne i ustalenie· kilku 
nowych poziom6w graptolitowych g6mego ludlowu (Teller 1960, 1964a). 

'W osadach tych istnieje takZe licma fauna niegraptolitowa, warM kt6rej 
dominujll maiZe. Wsp6hvyst~powanie iiw6ch .tak odmieimych gritp zw..'.erz~cych 
stwarza warunki ·do podj~cia pr6by wydzielenia przewodnich form maU6w blldi 
ich zespol6w ~ powillzania tychte z pozioma·mi graptolitoyvynii. W wyniku szczego­
lowego opracowania opisano 4·5 form, nalezllcych ·do 19 iOdzin, 21 rodzaj6w, 5 pOd­
rodzaj6w, w tym 9 nowych gatunk6w maU6w. Z uwagi <na fakt iZ wi~kszoSC opisa­
nych form jest analogiczna do wystwujllcych w· r6wnowiekowych ·osadach sylurtl 
niecki Barrandienu, por6wnano je, celem unikni~cia wi~ks·zych pomylek, z orygina­
lam! Barranda, znajdujllcymi si~ w Muzeum w Pradze. 

Zespoly fauny charakterystyczne dla poszczeg61'Ilych poziomow· graptolito­
wych i zasi~g pionowy. poszczeg6lnych gatunk6w W utworach g6rnego syluru 
w Chelmie przedstawione Sll na tablicy I. 

Opisana fauna pochodzi tylko z jednego wiercenia, stlld analiza pionowego 
za,si~ poszczeg6lnych gatunk6w maU6w ilia charakter tymczasowy i potwierdzona . 
moze 'by6 w wyniku opracowa'Ilia dalszychr6wnowiekowy.ch materia16w faun!.,. 
styeznych z imlych wiercetl, blldi te:i z odsloni~. 

Opracowanie g6rnosyiurskich malz6w· z wiercenia w ChelmieulaJtwUo sprecy­
zowanie . granicy pomi~zy niekt6rymi poziomami grapoolitowymi, ustalonymi 
uprzed.nio przez L. Tellera (1960, 1964&) w tym wierceniu. Autor ten, z uwagi na 
brak graptolit6w w niekt6rych Interwalach odwierconej serii, nie m6g1 dokladnie 
.Ustali6 granic mi~zy poziomami PTistiograptus samsonowiczi i ·McmogTaptu8 
·bouileki, M. perneri i PristtOgTaptus admirabilis oraz P. tTa:nsgTedtens i Mono­
gTaptus Gngustidet!.s. 

Biorll(: pod uwag~ pojawienie · si~ Jltjlwych gatunk6w malZ6w, kt6rych z8.si~g 
pionowy ogranicza si~ tylko do danego pbziomu (tabl. . I). autorzy niniejszej pracl 
przyj~li, ze ·granic~ pomlr:dzy poziomem PristiogTaptus samsonotDiczi a Mcmograptus 
bouileki .nale:iY umie~cl6 na gl~boko§ci 1452,0 m (pojawienie si~ Lunulicardium· 
undulatum), mi~ ipOZiomem Monograptus pemeri a PristiogTaptus admirabiits 
na gl~bokoaci 14lJ6,0 m (pojawienie si~ Dualina polonica.). Granic~ mi~zy poziomem 
PriBtiograptus tran.sgTediem a Monograptu8 angustidens ustaJono na gl~boko§ci 

1257,8 m - tj. w SPllgu O,Sm wkladki wapiennej z barozo licznymi ortocerakonami; 
wkladka ta jest niewlltpliwie stratygraficznyni· odpowiednikiem lawicy ortoceraso­
wej, zaczyna.jllcej poziom M. angustidens w Barrandienie ~omy 1962). W wierce­
niu w Chelmie bezpoarednio nad tIl wkladkll wapiennll pojawiajll si~: DuaHna 
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conve:r:a, Cwricardinia cf. minuscula.., ParaUelodon ,,a", Pterochaenia (pterochaenia) 
tenuis j Mytilarca tata. 

W trakcie prepa.row8:ll'1a fauny ·melZ6wna ulamku r.dzema z glt::bok~ci 

1209,0-1209,2 hl- 2m.alezi()n() trzy fragmenty rabdozomow, nalezilcych do gatunku 
Mcmograptus unijormis. Tym samym wit::c stwierdzono istll'~enie jeszcze mloiiszego 
stratygraficznie ' graptoHta, okreSlaj~cego samodzielny p()ziom. 

Granlet:: mi~ pozr!omem M. angusffdens a M. untjornris ustal()no ns. g1~­
kosci 1211,8.m, .gdzie pojawiajll sit:: nowe gatunki malZ6w takich jak CleidopM7'uS 
unisulcus i Cyp.ricardinia cf. lOf'givscula. 

Nowo wyodrt::bniony i jednoczesnie najmlodszy poziom stwierdzony w· Chel­
mie charakteryzuje sit:: ponadto obecno§cill trylobita AcasteUa cf. tiro R. & E. Rich­
ter, formy przewodiuej dla wa·rstw -z' HUinghliuser z Nadrenii (ill. & E. . Rich­
ter 1954), jak r6wniez dla warstw . bostow~kich . w G6rach Swlt::tokrzyskich 
(E. & H. Tomczyk' 1962). 

Wystt::Powanie AcasteUa cf: tiro z .M~tu8 unijormis, stwierd710ne po raz 
pierwszy w Polsce w wierceniu w Chelmie, posiada 'bardzo doniosle 7JIlaczenie dla 
.stratygrafii syluru w og61e. Warstwy z AcasteUa tiro zaliczane SIl ~tychczas do 
dolnega zedYlDu. Wobec faktu st·wierdzonego wsp6lwy.stt::powania . w CheJlmie obu 
tych form(na jednej pmszczymie rdzenia, por. pI. XXI, fig. 3 a-c) lnalezy przyjllt:, ze 
w-arstwy z A. tiro reprezentujl\ jeszcze sylur, a nie dolny dewon. Szczeg61oWlOom6-
wione jest to l£8.gadndenie wpracy L. Tellera (19Mb). 

Pracownia Stratwrafii 
Zakladu, Nauk Geologic~1Ich PAN 
Warszawa 22, At. Z1.Oirki i Wigu7'1I 6 

Warsza1.Oa, 1.0 sierpniu 2963-·r. . 



290 

<::ONTENTS 

Introducti.on . . 
State of preservation of the fossil material 
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Fam. Conulariidae Walcott, 1886 . 
Conularia· Sp. 

Faro. Scyphocrinidae Jaekel, 1921 
Scyphocrinus , sp. 

Faro. Ctenodontidae W6hrmann, 1893 . 
Cleidophorus unisulcus novo sp. 

Fam. Ledidae Dall, Hi98 
Ledasp. 1 • 

'Leda sp. 2 '. 
Fam.Paxallelodontldae Dall, 1898, 

ParaUelQdon "a" novo sp. 
P. insignis novo sp. 

Fam. Leiopteriidae Maillieux. 1931 

. , 

,. 

Leiopteria (Letopteria) opportuna (Barr.) . . 
L. (Leiopteria) contraria {Barr.) . 
Leiopteria (Leiopteria) sp. ,,a" . 

.:r . t. 

L. (Actinopteria) migrons migrans (Barr.). . 
L. (Actinopteria) migrans prospera (Barr.) . 
L. (ActinopteTia) innotata (Barr.) 

Faro. 'Ptertidae Meek. 18fJ5 ' 
Limoptera (Limoptera) sp. 
PfeTOchaenia (PteTOchaenia) chelmiensis novo sp. 
P. (pterochaenia) tenuis novo sp. 
P. (Dvorecia) contempta (Barr.) 

Faro. pterineidae Fiscber. 1887 • 
Leptodesma impar {!Barr.) . 

Fam . .A,mbonychiidae Miller. 1877 
Mytilarca lata novo sp. 
M. procera novo sp. 

Faro. Lunulicardiidae Flscher. 1887 
Lunulicttrdium evolvens Barr .. 
'L. cf. eximium Bar. 
L. undulatum Barr. 

Fam. pterinopectinidae Newell, 1008 . 
.Pterinopecten (tPterinopecten) cybele (Barr.) . 

Fam. Aviculopectlnidae Meek & Hayden, 1864 . 
Avtcu!opecten sp. , 

Fam. ModiolopsidaeFischer. 1887 . 
Modio!opsis cf. flexa Barr. 

Fam. Astartidae Gray. 1840 . 
, Astarte cf. primula Barr. 

Fam. Cypricard-iniidae Ulrich~ 1897 
Cyprical:dinia cf. longiuscula Barr. 
C. cf. minuscula Barr. 
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Fam. PraecardiidaeR. Hoernes, 1884. 
Praecardium cidolescens Barr. 
P; cf. numa Barr. 
Cardiola bohemfca Barr. 
C. fluctuans Barr. 
C. insouta Barr. . 
C. d. steUaris Barr. 
C. pisum Barr .. 

Faro. Antipleuridae Neumayer, 
DuaUna cf. ezctsa Barr. 
D. cf. robusta Barr. 
D. cf. annulosa Barr. 
D. cf. consors ·Ba'rr. 
D. cf. selecta Barr. 
D. polonica novo sp .. 
D. conveza novo sp. . 

1891 

Fam. Ceratiocaridae Salter, 1865 . 
Cerattocaris sp 

Faro. Dalmanitidae Vogdes, 1890 . 
. AcasteHa cf. tiro R. & E. Richter . 

Vertical distribution of the fau·na 
General conclusions . 

" 

Selected bibliography . . ' 
Fauna niegraptolitowa g6rnego sy1uru z wiercenia Chebn 
(wschodnia lPolska) 

DESCRIPTION OF PLATES 'I-XXVI 

OBJAaNmNIA DO PLANSZ I-XXVI 

PLo I 

Fig. 1 a, b Conularia sp. 

1 a - positive, 1 b - negative;, depth 1259.0-1259.1 m. 
1 a - pozytyw, 1 b - negatyw; gl~bokoSl; 1259.0-1259,1 m 

Fig. 2 Hederella Bp. 

2 - fragment of oolooy; -depth 13'17.7-1378.00 m. 
fragment ko1onlii; gl~bokoSc 1377,7-1'378,Om 

PLo II , 

Fig. 1 Scyphocrinus sp. 

1 - lragment'S of arms; depth, l533.6-1533.81Dl. 
fragmenty ramdOlIl; gl~lroSc 1533,6-1533,8 in , 

..: 
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Fig. 2-3 Lingula sp. 

2 - depth 1288.9-'1289.1 m. X 8 
glc:bokosc 1288,9-1289im ' X 8 

~ - depth 1209.2-1209.5 in. - X ~ 
glc:bok~c 1209,2-1209,11 m X 5 

Fig. 4 Orbiculoidea sp. 

4 - negative; ' depth 1241.2-124Um. 
negatyw; glc:bolmSC 1241,2-1241',4m 

PLo ITl 

Fig. 1-3 ,C'leidophorus unisulcus novo sP. 

' I - right valve '(holotype); depth 1208.6-1200.8 ID. 

skorupka prawa (holotyp); glc:bokosc 1208,6-1208,8 m 
2 - right valve; depth 1209.3-1209.S m. 

skorupka prawa; gl~okosc f209,3-1209,S m 
3 :- left valve;, depth 1210.2-12100.4 m. 

skorupka rewa; glc:bokosc 1210,2-1210,4 m 

Fig. 4 Leda. sp. 1 

4 '- left valve; depth 1207.9-1208.3 m. 
skorupka lewa, glc:bokosc 1207,9-1208,3.m: 

Fig. S Leda sp. 2 

S - left valve; depth 126S.0-12'66.3 m. 
skorupka lewa; glc:bokosc 126S,0-1266,3 m 

Fig. 6-7 Paral1elodon "a" novo sp. 

' 6 - right valve; depth 1247.9-1248.4 m. 
skorupka prawa; glc:bokoSc 1247,9-124S,4 m 

7 - right valve (holotype) and left valve; depth , 1248.4-1248.9 m. 
skorupka praWa (holotyp) i lewa; glc:bokosl: 1248,4-1248,.9 m 

Fig. S-I'O ,ParaUelodon insignis novo sp. 

S - right valve (holotype); depth 1211.8-1212.0 m. 
skorupka prawa (holotyp); gl~bok()sl: 1211,8-1212,0 m ' 

9 - right valve; depth 121>7.9-1208.3 m. 
skorupka prawa; glc:bok04l: 1207,9-120S.3 ',:n 

10 - left valve; depth 12lK.S-122S.011ll. 
skorupka lewa; glc:bokosl: 1224,S-I22S,0 m , 

PLo IV 

Fig. 1-2 Leiopteria (Leiopteria) opportuna (Barr.) 

1 - left and right valve; depth 1~4-1.6-1241.7 m; 
oSkorupka lewa i praw.a; glc:bok:osc 1241,6-1241,7 m 

2 :..... right val'Ve; depth 120S.6-1208.S m. 
skorupka prawa; ilQbokoac 1208,6-1208,S m 
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Fig. 3-5 Letopteria (Leiopteria) contraria (Barr.) 

3 - right valve; depth 124S~4-lJ24S.0 m. 
skot*a: prawa; gl~bok?'f 124S;4-124S,0 ni 

4 - left v&'rve; depth 1208.4-1200.6m. 
oSkorupka lewa; gl~boko8~ 1'200,4-120S,6m . 

5 - right valve; depth 1441.9-1442.1 m. 
skorupka .prawa; gl~o'~ }441,O:-144,2,1 m 

Fig. 6 Llriopteria (Leiopteria) sp. "a" 

6 - right valve; depth 1248.9-1240.0 m. 
skorupka prawa; gl~boko§~ 1~,9-1240,9 m 

Fig. 7-11 Leiopteria (Acttnopterta) mignms migrans (Barr.) 

. - right valve; depth 1235.8-1'235.0 m. 
skorupka pr,awa; gl~bok08~ 1235,S-1235,9 m 

8 - left <valve; depth 1245.3-1245.4 m. 
skorupka lewa; gl~boko8~ 1245,3-1245,4 m 

9 - left valve; depthI243.0-~.O m. 
skorupka lewa; d~bokoAc IM3,0-:l244,0 m 

10 - left <valve; depth ' 1245.15-1245.3 iD;' 
skoruPka lewa; gl~bokoA~ 1245,15-i245;3 m 

11 a -left valve; depth 1235.8-1a35.9m. 
skorupka lewa; gl~boko8~ 1235,8-1235,9 m 

11 b- ditto 
ten sam okaz 

Fig. 12 Leiopteria (Actinopteria) migrans prospera (Barr.) 

1'2 - left val'Ve; depth 14"216.7-1426.9 m. 
.skorupka lewa; glt:bok()8~ 1426,7-1~6,O m 

PLo V · 

Fig: 1-2 Leiopteria (Actinopterla) migra7ls prospera (Barr.) 

1 - left valve (latex); depth 1224.5-1224.S m. 
skorupka lewa (lateks); glt:boko8~ 1224,5..;1224,S m 

2 - left valve; depth 143S.6-1438.S.m. 
skorupka lewa; gh:boko§~ 1438,6-1438,S m 

Fig. 3-7 Leiopteria (Actinopteria) innotata (Barr.) 

3 - left valve; depth 1421.4-1421.5 m. 
skorupka lewa;. glt:boko'~ 1421,4-1421.5 m 

4 - left valve; depth 1421.7-1421.S m. 
skorupka lewa; glt:boko8~ 1421,7-1421,0 m 

li - left valve; depth 1421.7-1421.S m. 
skorupka lewa; gl~bokoA~ 1421,7-1421,0 m 

6. - right valve; depth 1421.4-1421.5 m. 
skorupka prawa; glt:boko§~ 1421,4-1421,5 m 

7 - mass occurrence; depth 1421.3-1421.4 m. 
wyst~powanie masowe; gl~boko§~ 1421,3-1421,4 m 
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PL. VI 

Fig. 1 LimopteTa (Limoptera) jp. 

1 - right valve; depth..13.70.4-1371.3 m. X 3 
skorupka pr.awa; gl~bokoSl: 1370,4-1371,8 m X 3 

Fig. 2-7 pterochaenia (PteTochaen'kl) chelmiensis novo sp . 

.2 - left valve; aepth 122.3.6:-1223.8 m. . X 3 
skorupka lewa; gl~bokosl: 1223;6-122.3,8 m X 3 

:a - right vallVe; depth 1224.3-1224.5 m. X 6 
skorupka pralW.a; gl~koSl: 1224,3-1224,5 m X 6 

-4 - left valve; depth 12Z4.5-1224.8 m. X 13 
skorupka lewa; gl~bokosC: 1224,5-122'4,8 m X 13 

.5 - left valve (holotype); deptq 1248;9-1249.9~. X 3 
skorupka lewa (holotyp); gl~bokosl: 1248,9:"1249,9m 'X a 

11 - left valve; depth ·1222.6-12a2.75 m.' '.. X 8 

skorupka lewa; gl~bokosl: 1222,~-1222, 75 m X 8 
"1 - right valve; depth 1224.8-1225.0 m. X 6 

skorupka prawa; glE:bokosl: 1224,8-1225,Om X 6 

Fig. 8-12 PteTochaenia (PteTochaenia) tenuis novo sp .. 

.s - left valve; depth 1374.6-1374.7 m. 
skorupka lewa; gl~bokoSl: 1374,6-1374,7 m 

9 - left valve (holotype); depth 1223.8-1223~9 lID. 

skorupka lewa (holotyp); gl~bokosl: 1223;8-1223,9 m 
10 - left valve; depth 1374.8-1374.9·m. 

sk·orupka .lewa; gJ:~bokoSl: 1374,8-1374,9 In 
11- left valve; depth 1374.9-1375.1 m. 

skorupka lewa; gl~bokosl: 1374,9-1375;1 m 
12 - Tight valve; depth 1374.6-1374.7 m. 

. skorupka prawa; gl~bokosl: '1374,6-1374,7 m 

PLo VII 

Fig. 1-6 PteTochaenia (D~oTecia) contempt~· (Barr.) 

J. a - left valve; depth 1373.6-1373.7 m. 
sko.rupka lewa; gl~b()koSl: 1373,6-i373,7 m' 

1 b- ditto 
ta sama skorupka 

.2. - left valve; depth 1371.9-1372.0 m. 
skorupka lewa; gl~bokosl: 1371,9-13.72,0 in 

:3 - left valve (latex); depth 1374.7-1374.8 m. 
skorupka lewa (lateks); gl~boko$l: 1374,,?-1374.8 m 

-4 - left valve (latex); depth 1376.-3-1376.5m. 
skorupka lewa (lateks); gl~bokoS6 1376,3-1376,5 m 

;j - left valvei depth 1374.8-1374.9 m. 
skorupka lewa; gl~bakoSl: 1374,8'-1374,9 m 

B - right valve; depth 1374.8-1374.9 m. 
skorupka prawa; gl~bok~sl: 1~74,8-1~74,9 m 
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PL.VIII 

Fig. 1 Leptodesma impar (Barr.) 

1 - left and right valve; depth 12'47.9.,.1248.4 In; 

skorupka' lewa i prawa; g}~bok<l~c 1247,9-1248,4 m 

Fig. 2-5 Myttiarca lata ·nov •. sP.' 

. .2 - left valve (h<ll<ltype); depth 1235.7-1235.8 m. 
slrorupkalewa (hol()typ); g}~ookoSc '1235,7-1235.8 m 

3 -: right vaLve; depth 1241.0-1241.1 m. 
skorupka prawa; glf:bo~c 1241,0-1.241,1 m 

4 - left valve; depth 1242.3-12'42.4. m. i 

skorupka lewa;. ~}<:bok()Ac 1242,3-:1242,4 m 
5 - left valve; depth 1240.9-1241;0 m .. 

• sk()r.UJP~a lews; g}~bokoAc 1240,9-1241,0 m 

Fig. 6-10 Mytilarca procera novo sp. 

60 - right valve (hol()type); depth "1235.1-1235:2 m.. 
skorupka prawa (holotyp); gl<:bok()~c 1235,1-1235,2·m 

7 - right valve; depth 1235.1-1235.2 m. 
sk()rupka prawa; gl<:bok06C 1235,1-1235,2 m 

8 - right valve; depth 1240.9-1241.0 m . 
skorupka prawa; g}~bokojc 12'40,9-1241,0 in 

9 - right valIVe; depth 1235.1-1235.2m. 
slrorupka prawa; gl<:bokoAc 1235,l-1~~,~.m 

10 - right valve; depth 1241..2-12141.4 m . 
.skorupka prawa; gl<:bokojc 1241,2-12'41,4 m 

PL. IX 

Fig. 1-6 Lunulica7'dium'evolvens Barr . 
.. 
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1 - left valve; depth 1387.9-1389.8 m. X 6 
skorupka lewa; gl<:bokoAc 1387,9-1389,8 .m X 6 

2 - right and left valve; depth 1390.00-1390.2 m. X 9 
podw6jna sk<lrupka; gl<:bok<ljc 1390,0-1390,2 m X 9 

.3 - right valve; depth 1387.9-1389.8 m. X 6 
skorupka prawa; gl~boko~c 1387,9-1389,8 m X 6 

4 - right valve; depth ·1387.1J-1'3419.8 m. X 6 
.skorupka prawa; gl<:bokoicl387,9-1389,8 m X 6 

5 - right valve; depth 1387.9-1389.8 m. X 6 
skoruplta. prawa; ~olro§c 1387,9-1389,8 m X 6 

6 -mass QccumulaJtion of juvenile forms; depth 1395.5-1'395.9 m. X 2.5 
maS<lwe nagromildzenie form mlodocianych; gl<:boko§c 1395,5-i395,9 X 2,5 

PL,X 

Fig. 1-4 Lunulica7'dium evolvens Barr. 

1 - left valve; depth 1387.9-1389.8 m. 
skorupka lewa; gl~bok06C 1387,9-1;389,8 m 

2 - right valve; depth 1389.8-1~90.0 m. 
skorupka prawa; gl<:boko§c 1389,8-1890,0 m. 
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3 - left valve; depth 139-5.2-1395.5 m; 
.sk:·orupka lewa; gl~bolrosc 1395,.2-1395,5 m 

4 ...::... left valve; d@th i38'1.9:-131J9.8 m .. 
";skorupka lewa; ~okoSc 1387,9-1389,8 m 

Fig. 5-6 LunuZicardium et. e:ci.'llitu .... Barr. 

5 - right valve; depth 1439.7-1441.lm. 
skorupka prawa; gl~bokosc 1439,7-1441,1 m 

6 - right ·valve; depth 1441.5-14~1.7 m. 
skorupka prawa; gl~bokoSc 1441,5-1441,7 m 

PLo XI 

Fig. 1-8 Lunulicardium undulatum Barr. 

1 -right valve; depth 1445.-05':1445.2 m. 
skorupka prawa; gl~bokosc 1445,(}5-1445,2 m 

2 - right valve; depth 1445.05-1445.2 m. 
skorupka prawa; gl~bokoSc 14405,05-1445,2 m 

3 - right valve; depth 1445.05-1445.2 ID. 

skorupka prawa; gl~bokoSC 1445,05-1445,2 m 
4 - right and left valve; depth 1446.2-1446.4 m. 

podw6jnaslrorupka;gl~bokosc 1446,2-1446,4 m 
5 - right valve; ' depth 14a8.1-1439.0 m. 

og·korupka prawa; gl~bhkoSC 1438!1-1439,0 m 
6 a - left valve; depth 1438.8-1439.0 m. 

skorupka lewa; gl~bokosc 1438,8-1439,0 m 
a b - ditto, anterior part 

przednia eZE:sc tej samej skorupki 
7 - right valve; depth 1445.05-1445.2 m. 

skorupka prawa; gl~bokoSc 1445,05-144-5,2 m 
8 - left vawe; depth 1448.4-1448.6 m. 

skorupka lewa; gl~bciko§c 1448,4-1448,6 m 

PLo XII 

Fig. 1-3 pterinopecten (Pterinopecten) cybele (Barr.) 

1 - right valve; depth 1293.3-1:293.8 m. 
skorupka prawa; gl~bokosc 1293,3-1293,8 m 

2 - right valve; depth 1365.8-1366.95 m. 
skorupka prawa; gl~bokosc 1365,8'-1366,95 m 

3 - right valve -(negative); depth 1295.4-1295.9 m. 
skorupka prawa (negatyw); gl~bokosc 1295,4-1295,9 m 

Fig. 4-5 LunuUcardium undulatum Barr. 

4 '- right valve; depth 1439.5-1439.7 m. 
skorupka prawa;' gl~bokosc 1439,5:"1439,7 m 

5 - left valve; depth 1444.85-1445.05 m. 
sk{)rupka lewa; gl~bokoSc 1444~85-1445,05'm 

Fig. 6 Aviculopecten sp. 

a - right valve; depth 1394.5-1395.2 m. 
skorupka prawa; gl~bokQSC 1394,5-1395,2 m 

Xli: 
X6 
XI): 

X6· 

X3 
X 3· 
X 5· 
Xl). 

X 14· 
X 14. 
X8 
XII: 
X7 
X7 
Xs. 
Xs. 
X8 
X8 
Xa. 
X8 
XIt 
X8 
X3 
X3 
X3 
X3 

02: 
X2: 
X2 
X2. 
X2' 
X2: 

X3: 
X3 
X3 
X3-

X3 
X3 
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Fig. 7-9 Modiolopsis cf. t1e:ta Barr, 

'1 - left valve; depth 1207.9-1208.3 m. X 5 
slrorupka lewa; glQboko~c 1207,9-1208,3 m X is 

8 - left valve; depth 1247.9-12148.4 m. X 7 
Jlkorupka lewa; glQbok08C 124'1,9-1248,4 m X 7 

9 - left ,and right valve; depth 1252.9 m. X 4 
podw6jna skorupka; gl~bok:o~c 1252,9 m X 4 

PLo XIII 

Fig. 1 Ast.arle cf. primula Barr. 

1 - r'ight valve; depth 1295.4-.1.29-5.9 m. . 
skorupka prawa; gl~boko§c 1295,4-1295,19 m 

Fig. 2 Proecardium adotescens Barr. 

2 - right val'Ve; depth 1382.6-1382.7 m. 
skorupka prawa; gl~ko~c 1382,6-1382,7 m 

Fig. 3 Cypricardinia cf. longiuscula Barr. 

3 - right and left valve; depth 1208.6-1200.8 m. 
pOdw6jna skorupka; glQbokoM~ 1208,6-1208,8 m 

Fig. 4-5 CyPricardfnia cl. minuscula Barr. 
4 - right and left valve; depth 1223.6-1223.8 m. 

pOdw6jna skorupka; gl~bokoSc 1223,6-1223,8 m 
5 - right valve; depth 1249.9-1250.S m. 

skorupka prawa; glQbOIW~c 1249,9-1250,5 m 

Fig. 6 Pmeoordium cl. numa Barr. 

S - right valve; depth 1380.2-1380.4.m. 
skorupka prawa; gl~bokoSc 1380,2-1380,4 m 

PLo XIV 

Fig. 1-5CardioZa bohemica Barr. 

X3 
X3 

X3 
X3 

X5 
X5 

X3 
X3 
XS 
X5 

X7 
X7 

1 a - depth 1294.15-1'294.25 m. X2 
glQboko~c 1294,15-1294,25 m X2 

1 b - ditto Oatex) 
to samo Oateks) 

2 - depth 1436.5-1436.7 m. X2 
glQboko§c 1436,5-1436,7·m X2 

3 - depth 1514.7-1515.0 m. X3 
glQboko~c 1514,7-1515,0 m X3 

4 - depth 1'295.9-1296.45 m. X3 
gl~boko§c 1295,9-1296,45 m X3 

5 - di!pth 121)4.1-1294.15 m ... X2 
gl~bokoSc 1294,1-1294,15 m X2 

PL.XV 

Fig. 1-2 Cardiota jluctuans Barr. 
1 b - depth 1567.5-1587.6 ;ID. X5 

gl~boko§c 1587,5-1'5fJ'1;6 m X 5 
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1 a - ditto - side view 
to .samo - widok z boku 

2 a - depth 1288.7·1288.9 m. 
gl~bokoS~ 1288,7-1288,9 m 

2 b - ditto - side view 
to samo - widok z boku 

Fig. 3-4 Cardiola insolita Barr. 

3 . - depth 1433.1-1433.3 m. 
gl~boko§~ 1433,1-1433,3 m 

4 - right and left valve; depth 1445.&5-1445.2 m. 
podw6jna skorupka; gl~bokoS~ 144.5,05-1445.2 m 

Fig. 5 Cardiola cf. steUaris Barr. 

X5 
X5 
X4 
X4 
X4 
X4 

X5 
Xl) 

Xl) 

X5 

S - depth 1'251.5-1251.9 m. X 5 

.gl~boko§~ 1251,5-1251,9 m X 5. 

PLo XVI . 

Fig. 1-3 Cardiola pisum Barr. 

1 - depth 1438.4-1438.6 m. 
gl~bokoSl: 1438,4-1438,6 m 

2 - depth 1223.9-l224.1 m. 
gl~bokosl: 1223,9-1224,1 m 

3 - depth 1252.9 ID. 

glt:bokoSl: 1252,9 m 

Fig. 4-5 

4 - depth 1382.1 m. 
gb:bCikoSl: 1382,1 m 

5 - depth 1380.1-1380.4 m. 
gl~bokosl: 1380,1-1380,4 m . 

Fig. 6 

Dualinq cf. exeisa Barr. 

DuaUnacf. robusta Ba·rr. 

6 - '(latex); depth ,1~86.8-138'1.6 m. 

(lateks); gl~bokoS~ 1386,8-1387,6 m 

Fig. 7-8 Dualina cf. annulosa Barr. 

XIl 
X8 

X 18 
X 18 
xa 
X8 

X3 
X3 

X 1.5 
Xl,S 

X2 
Xl 

7 - depth 137'8.7-13179.0 m. X 15 

·gl~bokoSl: 1378,7-1379,0 m X 15 

8 - depth 1378.7-1379.{I m. .X .15 

gl~bokoSl: 1378,7-1379,0 m X 15 

PL.XVII 

Fig. 1~ Dualina cf. consors Barr. 

1 - depth 1384.7-1384.8 m. 
gl~bokoSc 13184,7-1384,8 'm 

2 - depth 1436.7-1436.9 m. 
gl~boko§l: 1436,7-1436,9 m 

3 - depth 1376.7-1376.9 m. 
. . gl~bokosc 13'16,7-1376,9 m 

X2 
Xl 
X2 
X2 
Xs. 
X S· 



4 - depth 144U-I442.& m. .X 3-
.gl~boko~ 1442,1-1442,5 m X 3. 

Fig. 5-7 Dualina. cf. selecta Barr. 

5 - depth 1375.1-1375.4 m. 
gl~bokoSc 1375,1-1>375,4 m 

6 - depth 1373.9-1374.0 m. 
gl~boko~c 1373,9-1374,0 in 

7 - depth 13N.3~1379.4 m. .. 
gl~bok:~c 1379,3-1319,4 m' 

PLo XVIII 

Fig .. 10.4 ·Dualina polonica nov:. sp. 

1 - depth 14()7.1-140'8:S' m. 
glE:boko~e 1407,1-1408,5 m 

2 - depth 1407.1':'1408.5 m. (bolotype) 
gl~boko~c 140'1,1-1408,5 (holotyp} 

3 - depth 1413.6-1413.8 m. 
gl~bokos(: 1413,6,-1413,8 m 

4 - depth 1400.8-1407.1 m. 
gl~bokoSc 1406,8-1407,1 'm 

. . Fjg; . 5-7 .Dualina convexa novo sp. 

5 - depth 1241.l-124~;} ~. 
gl~bok08(: la41,1-1241,2 m 

6 - depth · 1236.4-1~.4 m. (holotype) 
gl~bokosc 1236,4~1237,4 m (lwlotyp) 

. 7 - depth 1251.5-ias1.9 'M. 

gl~bokos(: 1251,5-1251,9 m 

Fig. 8 CC!1"atiocaris sp. 

8 - style and fragmentary stylets· of abdominal segment; 
depth 1439.0-1439.5 m. 
sztylet glOwny z fragmentami sztylecik6w bocznych segmetu 
abdominalnego; glt:bokosc 1439,0-1439,5 m 

PL. XIX 

Fig. 1-5 Ceratiocaris ·sp. 

X 5.& 
X 5,5· 

X ·5o 
X5 
X50 
X50 

X5 
xs. 
xs. 
X 5. 
X 5· 
X 5· 
xs. 
XI). 

X4. 
X4 
X4 
X~ 

X4 
X4. 

X6: 

1 - right and . left valve of t·he carapace; depth 15112:1-1572.3 m. X 2. 
skorupka prawa i ·lewa karapaksu; gl~bok08c 1572,1-1572,3 m X ·2. 

. 2 --- hinge node at· dorsal margjp of Tight carapace ·valve; . 
. depth 157'2.1-15'l2.3 m. '· X 11 

guzek przy brzegu dorsalnym prawej skorupki karapaksu; 
gb:bok08c 1572,1-1572,3 m X 11 

3 - rostral plate of carapace; depth 15'72.1-1572.3 m. X 11 
plytka rostralna karapaksu; gl~bokosc 1572,1~1572,3 m X 11 

4 - toothed-gnathal lobe of the left mandible; depth 1572.3-1572.4 m. X 6 
plat szcz~kowo-z~bowY olllQn~ibuli lewej;. gl~bokos(: 1572,3-1572,4 m X 6; 

5 - style and 2 stylet'! of the abdominal segment; d,ep~h 1592.15-1592.3 fD. . X 2. 
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. sztylet g!6wny i 2 sztyleciki boczne segmentu abdominalnegoj 
glE:bokoSt 1592,15-1592,3 m 

PLo xX 

Fig, 1-2 .. Ceratiocaris s.p. 

X2 

:l - style of abdominal segment; depth 1439.0-1439.5 ,m. X 4.5 
. sztylet g!6wny segmentu abdominalnegoj g!~k~~ 1400,0-1439,5 m' X 4,5 

.2 - fragment 'Of style, nQt flattened; depth 1373.9-1374.0 m. X 5 
a cross sectionj b dorsal side soowing alveoli where grooves between ridges 
2-3 and 8-9 carry a row Of spinulesj C ventr~l side showing the bifurcation 
of ridge 5; d lateral side. , ' . 
fragment sztyletu gl6wnego, niesplaszczonego; g!~boko~c 13'13,9-1374,0 m X is 
Cl przekr6j poprzeczny; b strona dorsalna; widO:Czhe';jamki do przyczepu spinul 
w rowkach mi~zy drugiom a trzecim oraz 6smym i dziewilitym grzbi!1cikiem; 
c strona wentralna, widOczny rozdwajaj_cy si«:'· ,pillty, grzbiecik; d strona 
boczna. 

PLo XXI 

Fig. 1-2 Ceratwroris ~p. , 

.1 - toothed-'gnathal lobe of the left mandible; depth 1444;45-1444.85 m. X 6, 
plat szcz~kowo.,.z~bowy mand'ibuli lewej; gl«:l:!ok~~ '1444,45-1444;85 In X 6 

.2 - toothed-gnathal lobe of the right ma,ndible; depth 1438.6-1438.8 m. X 6 
plat szcz~kowo-z~bowy mandibuli prawej; glt:boko~c 1438,6-1438,8 m X 6 

Fig. 3 Mcmograptus uniformis Pf~byl i AcasteIZa cf. tiro a. & E. Richter 

oS - both specimens on one bedding plane at a depth of 1209.0-1209.2 m. 
oba okazy na jednej plaszczytnie uwarstwienia i gl~bok06ci 
1209,O-12()9,2 m 

b - ditto under different magnification: M. uniformis 
A. cf. tiro . , 

te same okazy w innym powi~ks.zeniu: M., u7l.ifn ..-mis 
A . cf. tiro 

PLo XXII 

Fig. 1-4 AcasteUCI cf. tiro R. & E. Richter 

.1 - cephalon; depth 1209.0-1209.2 m. 
cefalon; g!«:bok~c 1209,0-1209,2 m 

...2 - glabella .and eye (latex); depth 1208.6-1209:0,m. 
glabella i okQ I{lateks); gl~c 1208,6-1209,0 In ' 

.3 - incomplete cepha1on; depth 1~8.8-1209.0 m. 
niekQmpletny cefalon; g!~boko~c 1208,8-1209,0 m , 

-4 - axial part 'Of thorax (negative); depth 1208.6-1209..0 m. 
cz~§c os~owa tora·ksll {negatyw); gl~bok~c 1208,6-1209,0 m . 

,PLo XXIII ' 

Fig. 1-3 AcasteUa cf. tiro R. & E., Richter 

1 a - pygidium with spine; depth 1208.8:'1~9.0m. ' 
pygidium · z w1docznym kolcem; gl~bokOBc ' 1208,6:"1209,0 m 
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X 3,5 
X 10 
X 16 
X 10 
X 16 

X 12 
X 12 
Xl! 
Xll 
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X 6,5 
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X 15 
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1 b - ditto - side view X 115 
to saino - W'idok z boku X 15 

2 '- pygidium with spine; depth 1208.8-1209.0 m. X 15 
pygidium z widocznym lrolcem;' gl~bokosc 1208,8-1209,0 om X 15 

3 - incomplete pygidium; depth 1208.8-1209.0 m. X 16 
niekompletne pygidiUl;n; .glt:bokoSc 1200,8-1209,0 m X 16 

PLo XXIV 

Fig. 1-2 Acastella cf. tiro R. & E. Richter 

1 a - pygidium; depth 1209.0 m. X 10 
X 10 
X 10 
X 10 
X 10 
X 10 

pygtidium; gb~bokoSc 1209,0 m 
1 b.,...... ditto - side view 

to. samo - widok z boku 
2 - pygidium; depth 1208.8-1209.0 m. 

pygidium; glt:bokosc 1208,8-1209,0 m 

PL. XXV 

Fig. I, 3-4 Pterygotus sp. 

1 - depth 1552.9-1553.9 ·00. X 3 
glt:bokosc 1552,9-1553,9 m X 3 

3 - depth 149i.4-1492.6 m. X 2 
glt:bokosc 1491,4-1492,6 m X 2 

4 - depth 1423.5-1423.7 m. X 5 
glt:bokosc 14213,5-1423,7 m X 5 

Fig. 2 Crustacea 1iIIfI. et sp. indef.-oo, 

2 - depth 1548.3-1548.4 m. X 2 
glt:bokoSc 1548,3-11548,4 m X 2 

PL. XXVI 

(photographs of Barrande's specimens in the National Museum of Prague) 
• {Zdjt:cie okaz6w ~arranda,. znajduj~cych sit: w Muzeum Narodowym w Pradze) 

Fig. 1 Lunulicardium excellens Barr. (with prodissoconch - z widocznll prodisso-
korichf&) X8 

Fig. 2 LunuZicardium eximium Barr. (with llrodissoconch - z widocznll prodis'so-
'konchll) X 8 

Fig. 3 Carc:UoZa insolita Barr. 
. Fig. 4 Cardiola opportuna Barr. 
Fig. 5a Lunulicardium undulatum 
Fig. 5b ditto - anterior margin (to samo. - brzeg przedni) 
Fig. 6 Cardiola pisum Barr. 

9 

Wszystkie fotografie wy]conal R. Adamik 
An photographs by R. Adamik 
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